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PREFACE 


The Handbook of Chemistry and Physics, continuing the 
policy of the past, is being revised at frequent intervals. 

The general features and scheme of arrangement, which have 
received extensive endorsement in former editions have been 
retained. The aim throughout has been to present in condensed 
form as large an amount of accurate, reliable and up-to-date 
information in the fields of chemistry and physics as was con- 
sistent with convenience in form and the possibility of wide 
utility and distribution. A very large proportion of the tables 
have been compiled especially for the Handbook from various 
authoritative collections of data and from the current journals. 

Since the beginning special consideration has been given to 
the requests and suggestions of those who have used former 
editions. In this way it has been hoped to develop the book 
along lines most acceptable to those interested in a volume of 
this type. Suggestions and contributions are received each 
year from many eminent chemists and physicists including 
members of the teaching profession and those engaged in 
industrial work. We believe this cooperation to have been of 
very great value in the growth and development of the work. 

An attempt has been made to include material on all branches 
of chemistry and physics and the closely allied sciences, which 
would be likely to find any extended use. On the other hand, in 
order to retain the convenience of moderate dimensions and at 
the same time allow for natu’-al growth due to the extension of 
knowledge in these sciences, and logical additions along lines 
already developed, it has seemed necessary to exclude types of 
material of use only in certain highly specialized lines of work. 

Chemistry and physics, always closely related sciences, have 
been brought into much more intimate relations by the more 
recent developments of research. To an increasing extent the 
student of either science should have a knowledge of the other. 
It would seem that there should be a large field for a single 
volume containing the constants and formuke of the two science0 
together with mathematical and conversion tables adequate for 
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PREFACE TO THE THIRTIETH EDITION 

accurate computation. The generous response which the previ- 
ous editions have met indicates that the volumes have been 
found useful and it is with the hope of even more completely 
meeting the needs of the chemists and physicists of the Eng- 
lish-speaking world that succeeding editions are offered. 

CHEMICAL RUBBER PUBLISHING CO. 


Cleveland, Ohio 


PREFACE TO THE THIRTIETH EDITION 

Tables originally occupying over one hundred pages have been 
more or less completely revised for the Thirtieth Edition of the 
Handbook of Chemistry and Physics. This, with the new 
material which has been added, represents a total of about one 
hundred and forty pages of new composition. 

To those interested in atomic and nu(*lear physics one of the 
most useful changes will probably prove to be the rcplac;ement 
of several separate tables giving information eoncierning isotopes 
and radioactivity by a recent single (compilation listing the 
properties of all artifi(!ial and natural radioactive isotopes and 
stable isotopes. More complete and more recent data are made 
readily available in a single table. A long list of references 
provMes a very (complete bibliography of the subject of nuclear 
physics. 

The mathematical section has b('en modified by the substitu- 
tion of a more conv^cmierit and nmre comphHe table of natural 
logarithms, and by some minor rearrangement of tabular 
material. 

The growing importance of synthetic rubber is reflected by the 
addition of a new table giving a large range of physical proper- 
ties of natural and synthetic rubber stocks. 

In food chemistr}^ the (wnpletc'ly new presentation of the 
material on vitamins, will be of value. Much added informa- 
tion is now presented and in a more readily available form. A 
comprehensive table of dietary allowances has been added. 

The section on viscosity has been largely rewised, many items 
added and more recent values given. 

An improved list of persistent lines of the elements replae(*s 
the former table. 

Several other tables have undergone more or less complete 
revision and minor changes, and acid it ions have been ma(i(‘ 
throughout the volume. 

CHEMIGAL RUBBER PUBLISHING GO. 

Clbv'^eland, Ohio, 

July 17, 1946. 
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ANTIDOTES OF POISONS 

Acetic Acid. — Emetics, magnesia, chalk, soap, oil. 

Acetylene. — Same as for carbon monoxide. 

Arsenic, Rat Poison, Paris Green. — Milk, raw egg, sweet oil, 
lime water, flour and water. 

Carbolic Acid. — Any soluble non-toxic sulphate, after pro- 
voking vomiting with zinc sulphate; uncooked white of egg 
in abundance, milk of lime, saccharate of calcium, olive or 
castor oil with magnesia in suspension, ice, washing the stomach 
with equal parts water and vinegar; give alcohol or whiskey 
or about four fluid ounces camphorated oil at one dose. 

Carbon Monoxide. — Remove to fresh air immediately and 
call for pulmotor; apply artificial respiration foj* at least one 
hour or until the pulmotor arrives. Administration of oxygen 
containing 5% of carbon dioxide is beneficial; inhalation of 
ammonia or amyl nitrite is often of value. 

Chloroform, Chloral, Ether.^Dash cold water on head and 
chest, artificial respiration. 

Ethylene. — Same as for carbon monoxide. 

Gas (illuminating). — Same as for carbon monoxide. 

Hydrochloric Acid. — Magnesia, alkali carbonates, albumen, 
ice. 

Hydrocyanic or Prussic Acid. — Hydrogen peroxide internally, 
and artificial respiration, breathing ammonia or chlorine from 
chlorinated lime, ferrous sulphate followed by potassium car- 
bonate, emetics, warmth. 

Iodine, — Emetics, stomach siphon, starchy foods in abun- 
dance, sodium thiosulphate. 

Lead Acetate. — Emetics, stomach siphon, sodium, potassium 
or magnesium sulphates, milk, albumen. 

Mercuric Chloride or Corrosive Sublimate. — Zinc sulphate, 
emetics, stomach siphon, white of egg, milk, chalk, castor oil, 
table salt, reduced iron. 

Nitrate of Silver. — Salt and water. 

Nitric Acid. — Same as for hydrochloric acid. 

Opium, Morphine, Laudanum, Paregoric, etc. — Strong coffee, 
hot bath. Keep awake and moving at any cost. 

Phosphoric Acid. — Same as for hydrochloric. 


XV 



ANTIDOTES OF POISONS (Continued) 

Sodium Hydroxide or Potassium Hydroxide. — Vinegar, 
lemon juice, orange juice, oil, milk. 

Sulfuric Acid — Same as for hydrochloric acnd with the addi- 
tion of soap or oil. 

Sulfurous Acid or Sulfur Dioxide. — Mustard plaster on 
chest; narcotics, expectorants. 

Wood Alcohol (Methyl Alcohol or Methanol).- Emetic or 
wash out stomach (stomach tube) with a solution of 10 grains 
sodium citrate per ounce of water. Give milk, white of egg 
or flour in water; purgative of magnesium sulfate (15 grams); 
stimulate and combat collapse. In case of cardiac or pulmo- 
nary failure use artificial respiration. Physicians may adminis- 
ter atroFjine, digitalin or strychnine as stimulants; to cause 
perspiration and elimination of the poison use 0.1 grain of 
pilocarpine hydrochloride. 

BURNS AND SCALDS 

Exclude air by thin paste of starch, flour, or baking soda. 
Ordinary oils such as Vaseline petroleum jelly, olive or castor 
oil, lard or cream may also be used exc(‘pt for phosphorus burns. 
Lime* water mixtal with an equal part of raw linseed oil makes an 
excellent dressing. An especially valuable material for all 
burns is picric acid gauze wliich may be applied in the form of a 
compress. 

After treatment with any of the above materials, cover with 
a cloth or with cotton and hold in place with a light bandage. 


Apply a freshly prepared 5% tannic acid solution. Place 
several layers of sterile gauze over the V)urned area, saturate 
with the tannic acid solution and bandage loosely. 

ACID AND ALKALI BURNS 

With either, wash off as quickly as possible with a large 
quantity of water. Water from a tap may be allowed to flow 
over burns. 

Acids 

While the injury is being washed, have procured lime water 
or lime water and raw linseed oil mixed together in equal pro- 
portions or a mixture of baking soda and water or soap suds and 
apply freely. For acid in the eye wash as quickly as possible 
with water and then with lime water. 

Alkalis 

Wash with a large quantity of water as for acid burns. Neu- 
tralize with weak vinegar, hard cider or lemon juice. For lime or 
other strong alkali burns in the eye wash with weak solution of 
vinegar or with olive oil or a saturated solution of boric acid. 
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FIRE PRECAUTIONS AND CHEMICAL HAZARDS 


Acetone. — Dilute with a spray of water to avoid spread of 
burning liquid. Use suitable gas mask. 

Alcohol. — See under acetone. 

Ammonia. — Use water and dilute acid. Use suitable gas 
mask. 

Benzol or Benzene. — Use water to cool containers which 
are endangered; extinguish flame with sand, earth, fire-foam 
or carbon tetrachloride fire extinguishers. Use suitable gas 
mask. 

Calcium Carbide. — Do not use water as this generates 
acetylene, an inflammable and explosive gas; cut off electric 
current to avoid ignition of gas. Remove containers to a dry 
place. Use gas mask. 

Carbon Disulfide. — Use water to cool containers which are 
endangered; extinguish blaze with sand, earth, fire-foam or 
carbon tetrachloride fire extinguishers. Use suitable gas mask. 

Carbon Tetrachloride. — Do not use a fire extinguisher filled 
with carbon tetrachloride (pyrene or carbona) on flames caused 
by an electrical short circuit in a confined space; the carbon 
tetrachloride may be decomposed into toxic gases. 

Celluloid. — Use largo volumes of water and sand. The 
smoke contains oxides of nitrogen which are injurious. Use 
suitable gas mask. 

Chlorine. — Spray with water. The pungent nature of the 
gas makes the use of a gas mask imperative. 

Collodion. — See under carbon disulfide. 

Ether. — See under carbon disulfide. 

Gasoline. — See under carbon disulfide. 

Hydrochloric Acid. — Use large volumes of water also chalk or 
soda. Use gas mask. 

Hydrocyanic or Prussic Acid. — Suitable gas mask is essential 
because of the extremely poisonous nature of the vapors. 
Provide ventilation. 

Lacquer Solvents, — See under carbon disulfide. 

Magnesium. — Do not use water. Use sand or earth to 
extinguish flames. Remove containers to a dry place. 

Nitric Acid and Oxides of Nitrogen. — Use large volumes of 
Water. Do not use sand or earth. Use gas mask. 



FIRE PRECAUTIONS (Continued) 

Potassium. — Do not use wrater. Remove containers to a 
dry place. Extinguish flames with sand or earth. For 
storage, potassium is kept immersed in petroleum. 

Potassium Hydroxide. — Use large volumes of water or 
dilute acids. 

Phosphorus. — Use water and wet sand. Use gas mask. 
For storage, white phosphorus must be kept immersed in 
water. Red phosphorus is less dangerous. 

Sodium. — See under potassium. 

Sodium Hydroxide. — See under potassium hydroxide. 

Sulfur. — Extinguish with water or sand. Use gas mask. 

Sulfuric Acid. — See under hydrochloric acid. 

Turpentine. — See under acetone. 
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USE OF MATHEMATICAL TABLES 

For a complete discussion of the principles and use of mathe- 
matical tables, textbooks on the subject should be consulted. 
The following brief statements are intended to give only suffi- 
cient information to make possible the intelligent use of the 
tables, omitting for the most part any attempt at treating the 
theory and principles. 

Exponential Method of Expressing Numbers — For conveni- 
ence in writing and manipulation, numbers are often expressed 
as factors of appropriate powers of 10. The following examples 
will illustrate: 

2,380,000,000. may be written 2.38 X 10® 

238. may be written 2.38 X 10^ 

.238 may be written 2.38 X lO'^ 

.000000238 may be written 2.38 X 10' ^ 

Logarithms — The logarithm of a number is the exponent of 
that power to which another number, the base, must be raised 
to give the number first named. Any positive number greater 
than 1 might serve as a base. Two have been selected, yield- 
ing two systems of logarithms. One base, 2.718 .... usually 
indicated by the letter c, gives rise to a system of logarithms 
convenient in higher mathematics. These are called natural, 
Napierian, or hyperbolic logarithms. Reference will be made 
to their use in a subsequent paragraph. 

The other base used is 10, giving logarithms particularly 
adapted to use in computation, called common or Briggian 
logarithms. Tables of logarithms given without designation 
are invariably of this latter type. 

Since most numbers are incommensurable powers of ten, a 
common logarithm, in general, consists of an integer which 
is called the characteristic and an endless decimal, the mantissa. 

It is to be observed that the common logarithms of all num- 
bers expressed by the same figures in the same order with the 
decimal point in different positions have different character- 
istics but the same mantissa. To illustrate: — if the decimal 
point stand after the first figure of a number, counting from 
the left, the characteristic is 0; if after two figures, it is 1; if after 
three figures, it is 2, and so forth. If the decimal point stand 
before t^ first significant figure the characteristic is — 1 , usually 
written 1; if there is one zero between the decimal point and the 
first significant figure it is 2 and so on. For example: log 256 = 

2.40824, log 2.56 = 0.40824, log 0.256 =1.40824, log 0.00256 = 

3.40824. The two latter are often written log 0.256 = 9.4082^ 
-~10, log 0.00256 = 7.40824-10. 
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USE OF MATHEMATICAL TABLES (Continued) 

A method of determining characteristics of logarithms is to 
write the number with one figure to the left of the decimal point 
multiplied, by the appropriate power of 10. The characteristic 
is then the. exponent used. For example: 

256,000,000 = 2.56 X 10« log - 8.40824 

0.000000256 = 2.56 X 10“^ log = 7.40824 or 3.40824-10 

Inasmuch as the characteristic may be determined by inspection 
the mantissas only are given in tables of common logarithms. 

To find the logarithm of a number: 

For a number of four figures, take out the tabular mantissa 
on a line with the first three figures of the number and under its 
fourth figure. The characteristic is determined as previously 
explained. 

For a number of less than four figures, supply zeros to make 
a four figure number and take the value of the mantissa from 
the tables as before. For example: log 2 — log 2.000 = 0.30103. 

For a number of more than four figures, take the tabular 
value of the mantissa for the first four figures; find the differ- 
ence between this mantissa and the next greater tabular man- 
tissa and multiply the difference so found by the remaining fig- 
ures of the number as a decimal and add the product to the 
mantissa of the first four figures. For example: to find log 
46.762. 

log 4(>.76 = 1.66987 

Tabular difference between this mantissa and that for 4677 
is .00010. 

.*. log 46.762 = 1.66087 + .2 X .00010 
= 1.06987 + .00002 
= 1.66989 

To find the number corresponding to a given logarithm: 

If the mantissa is found exactly in the table, join the figure 
at the top which is directly above the given mantissa to the 
three figures on the line at the left and place the decimal point 
according to the characteristic of the logarithm. For example, 
log'i (antilogarithm) 3.39967 = 2510. 

If the mantissa is not found exactly in the table it is necessary 
to interpolate. For example, log’^ 3.40028 == 2513. + ®/i8 = 
2513.5. 

The column of proportional parts at the right of each page 
of the table shows, under the heading of the various tabular 
differences, the parts of these differences which correspond to 
the digits from 1 to 9 in the fifth place. This makes it possible 
to take out a logarithm for a five figure number or to find an 
antilogarithm of the same number of significant figures with 
jmcreased facility, usually by inspection. 
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USE OF MATHEMATICAL TABLES (Continued) 

The following formulae express the relations on which the use 
of logarithms is based: 

log ah =log a+log 6 
log ^ = log a —log h 
log a” =wXloga 
log v/tt= 

n 

The following examples will serve as illustrations: 

1. 52600 X 0.00381 X 2.74 = 549.1 
log 52600 = 4.72099 
log 0.00381 = 3.58092 
log 2.74 = 0.43775 


Sum: = 2.73966 
Antilogarithm = 549.1 

The sum is the logarithm of the product, the mantissa of 
which is 73966. On looking up this mantissa in the logarithm 
tables we see that it corresponds to the digits 5491. The char- 
acteristic is 2, hence there are three figures before the decimal 
point. The number corresponding to the logarithm, called the 
antilogarithm, is 549.1. 

2. 0.00123 52.^ = 0.00002334 An Alternative method: 

log 0.00123 = 3.08991 log 0.00123 = 7.08991 -10 

log 52.7 = 1.72181 log 52.7 = 1.72181 


Subtracting 5.36810 5.36810 —10 

Antilog 0.00002334 


The characteristic 5 (5. —10) shows four zeros after the 

decimal point before the first significant figure. 


^ 273X780 
292X760 


X15 X0. 09 = 1. 295 


log 273 

= 2.43016 

log 292 = 2.46538 

log 780 

= 2.89209 

log 760 = 2.88081 

log 15 
log 0.09 

= 1.17609 
= 2.95424 

log denominator = 5.34619 

log sum 

= 5.45858 



log numerator 

= 5.45858 


log denominator 

= 5.34619 


subtracting 

= 0.11239 


antilogarithm 

= 1.295 
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USE OF MATHEMATICAL TABLES (Continued) 

As division may be accomplished by multiplying by the 
reciprocal of a number, the above may be considerably simpli- 
fied. The logarithm of the reciprocal of a number, called the 
cologarithm, is readily obtained from the table by subtracting 
the logarithm of the number from zero. This may readily be 
read off from the table of mantissas. Change the sign of the 
characteristic algebraically adding to it — 1 , then mentally sub- 
tract each figure of the mantissa from 9 proceeding from left 
to right, the last figure being subtracted from 10. The example 
then is: 

log 273 = 2.4361G 

log 780 = 2.89209 

log 15 = 1_.17G09 

log 0.09 = ^.95424 
colog 292 = 3^.534G2 

colog 7G0 = 3.11919 

0.11239 

4. (0.00098)4 = 9.224 X lO’^^ An alternative method: 
log 0.00098 = 4.99123 log 0.00098 = 6.99123-10 

4 4 


3.96492(aj 

4X4 IG. (b) 

log (0.00098)4 = 13.9G492 
antilog = 9.224 X lO’^^ (c) 


27.96492-40 
orJ7.96492-20 
or 13.96492 

antilog = 9.224 X 10“ 


In the above it will be noted that the mantissa is always 
positive hence the multiplication of the mantissa shown at (a) 
while (b) shows the multiplication of the characteristic, (c) is 
the algebraic sum. 

5.-^492=3.455 
log 492=2.69197 


Dividing the logarithm by 5 gives as the logarithm of the 
root 0.53839 the antilogarithm of which is 3.455 both charac- 
teristic and mantissa being positive. When the characteristic is 
negative and not evenly divisible by the root to be taken a 
modification of the logarithm is necessary. 

0. ^ 0.000372 = 

log 3. 72 X 10-^ = 4 57054 (a) 

= 26.57054-30 (b) 


dividing (b) by 3 gives 8.85685 — 10 which may be written 
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USE OF MATHEMATICAL TABLES (Continued) 

2.85685 and is the logarithm of the root sought, the antiloga- 
rithm of which is 0.07192. 

7. 0.000372 1-2 = 0^.000076674 

log 0.000372 - 4.57054 

or 6.57054-10 

1.2 


7.88465—12 
antilogarithm 0.000076674 

Four-Place Logarithms — This short table on two facing pages 
makes possible logarithmic computation precise to four signi- 
ficant figures, (three without interpolation). The mantissa is 
given complete and the proportional parts indicated for each 
line. 

Four-Place Antilogarithms — Some computers prefer to use 
separate tables for determining antilogarithms; the table being 
entered from the margins with the logarithm and the number 
being found in the body of the table. Such a table is given to 
accompany the four-place logarithms. 

Five-Place Logarithms — For computation involving five 
significant figures, (four without interpolation) the five-place 
table will be adequate. Since the first two figures will be the 
same for several lines of the table they are given in the first line 
only. The point at which these first two figures change is indi- 
cated by an asterisk. While space does not permit the pro- 
portional parts for each line, tables will be found for each tabular 
difference. 

The supplementary table following the five-place logarithms, 
giving seven-place logarithms for numbers of five significant 
figures from 10,000 to 12,000 will be found convenient to in- 
crease precision and avoid the inconvenience of interpolation 
where the differences are large. 

Logarithms of the Trigonometric Functions — Logarithms of 
the functions are given for each minute from 0-360°. 

The quantity - 10 is to be appended to all logarithms of the 
sine and cosine, to logarithms of the tangent from 0-45° and of 
the cotangent from 45-90°. 

With degrees indicated at either side of the top of the page 
use the column headings at the top. With degre^ stated at 
the bottom of the page use the column designations at the 
bottom. 

With degrees at the left (top or bottom) use the minute col- 
umn at the left, and with degrees on the right side of the page 
use the minute column at the right. 
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USE OF MATHEMATICAL TABLES (Continued) 

To illustrate the proper employment of headings for angles 
in the four quadrants — 

logsin 6° 24' =9.04715-10 logsin 186° 24' =9.04715-10 

logsin 83° 15' =9.99698 -10 logsin263° 15' =9.99698-10 

log cos 96° 41' =9.06589-10 log cos 276° 41' =9.06589-10 

log cos 173° 49' = 9.99747 -10 log cos 353° 49' =9.99747 -10 

For the accurate determination of values where the tabular 
differences are large, the values of CS and CT are given. The 
following equations indicate their use. 

To find the logarithm of the functions of an angle: 

For angles 0-3° For angles 87-90° 

log sin e = log d" - CS log cos e = log (90° - 0)" - CS 

log tan d = log e" - CT log cot d = log (90° - 0)" - CT 

log cot e = colog tan B log tan $ = colog cot B 

To find the angle: 

For angles 0-3° For angles 87-90° 

log B" = log sin 0 + CS log (90° — B)" = log cos 0 + CS 

log 0" = log tan B + CT log (90° — B)" = log cot B -f CT 

In the above expressions, B" and (90° — 0)'’ are used to indi- 
cate the value of the angles expressed in seconds. The values 
in the body of the table are the cologarithms and should be used 
as indicated above. 

The values of the logarithms S and T are also given in a 
separate table. For these the following relations hold: 

To find the functions of an angle, 
log sin & = log B" + S log cos B = log (90° — 0)" + S 

log tan B = log B" + T log cot B = log (90° — B)" + T 

To find the angle. 

log B" = log sin 0 — S log (90° — &)" = log cos 0 — S 

log B" = log tan B — T log (90° — B)" = log cot B — T 

Where the values of CS and CT are given, the angles express- 
ed in seconds are given in the supplementary column at the 
left. 

The tabular differences are given under the headings “d” and 
‘‘c.d.", the latter referring to the common difference for the 
tangent and cotangent. Tables of proportional parts (“P.P.") 
facilitate interpolation. At the bottom of each column will be 
found special proportional parts between the tabular differences 
for the tangent or cotangent and those for the sine or cosine. 
These are useful when one function is to be obtained directly 
from the other without determining the angle. 

For example, suppose log tan B is given as 9.67644 and log 
cos 6 is required. The difference between the given logarithm 
and that given in the table, 9.67622 (opposite 25° 23'), is 22. 

6 



USE OF MATHEMATICAL TABLES (Continued) 

The tabular differences of the two logarithmic functions at this 
place are 32 and 6. In the proportional table for 22 corre- 
sponds to 4; this, subtracted from the tabular logarithmic 
cosine 9.95591, gives the required log cos 6 = 9.95587. 

The symbols 5 and 5 are used to indicate how the terminal 5 
has been derived. For example, the logarithm ,8.83075 is 
more fully given as 8.8307495 while the value 9.40825 is derived 
from 9.4082539. 

Natural Trigonometric Functions — Values of the natural 
trigonometric functions of angles are given for each minute 
from 0-360°. 

For degrees indicated at the top of the page use the column 
headings at the top. For degrees indicated at the bottom use 
the column indications at the bottom. 

With degrees at the left of each block (top or bottom), use 
the minute column at the left and with degrees at the right of 
each block use the minute column at the right. 

Natural Functions and their Logarithms are given for 
angles in degrees and tenths from 0 to 90 degrees. 

Natural Functions and their Logarithms are given for 
angles in radians and hundredths, from 0 to 2 radians. 

Haver sines— Values of (1 — cos 0)/2 for angles between 0 
and 180° are given to four significant figures. The four-place 
mantissas of the logarithms of the haversines are also given. 
The correct characteristic must be provided in each case. 

The listed values of the haversines were derived from values 
which were computed to seven significant figures. The 
logarithms were independent!}^ derived from the more exact 
values of the haversines and are, therefore, in many cases not 
the exact value of the logarithm of the haversine as listed. 
This is notably true at the beginning of the table where the 
logarithm can be given with more exactness than the function. 

Natural Logarithms — The natural logarithms of numbers 
from 0.000 to 999. are given in a group of four tables. The 
method of finding logarithms of numbers not included in the 
tables is indicated at the beginning of the third page. A con- 
venient table of constants occurs at the top of the fourth page. 

The first page gives the natural logarithms of numbers from 
0.000 to 0.499. Since the characteristics change rapidly for 
the smaller numbers, they are indicated above the mantissa in 
the first line. In the second and following lines the charac- 
teristics are given at the left only. For example, log^ 0.004 == 
-5.52146; log, 0.014 - -4.26870. 

The succeeding pages give the natural logarithms of num- 
bers up to 999. 
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USE OF MATHEMATICAL TABLES (Continued) 

Exponential Functions — Values of c®, log and e~-^ where 
e is the base of the natural system of logarithms 2.71828 . . . 
and X has values from 0 to 10. Facilitating the solution of 
exponential equations, these tables also serve as a table of 
natural or Naperian antilogarithms. For instance if the 
logarithm or exponent x — 3.26 the corresponding number or 
value of e® is 26.050. Its reciprocal c"® is .038388. 

Hyperbolic Functions — The table gives the values and 
logarithms of the hyperbolic sine x, cosine x, tangent x and 
cotangent x for values of x from 0 to 5. 

Degrees-Badlans — This table gives the value in radians to 
five significant figures; for each 10 minutes from 0° 0' to 90° O'; 
for each degree from 90 to 180; for each 10 degrees from 180 
to 480. Values are also given for each minute from Q-60' and 
for each second from 0~60". 

Tables are also provided to facilitate changing from degrees 
and decimal fractions to radians, from decimal fractions of a 
degree to minutes and se<;onds and the reverse operations. 

Numerical Tables — The first section gives the reciproc.als 
of numbers from 0 to 1000 and circumferences and areas of 
circles with diameters having these values. Reciprocals and 
circumferences for values not listed can be obtained by an 
appropriate shift of the decimal point. 

The second section is devoted to squares, cubes and roots. 
The squares and cubes from 1 to 1000 are given exactly. The 
roots are given to seven significant figures. Since the square 
roots of lOn are given, values of the square roots from 1 to 
10,000 may be found directly. For the square roots of numbers 
below and above this range, use may b e made of the following 
relations; \/\^n = 10 v^; V^ lOOO a = 10 \/l6w; \/ = 

1^0 ViOn; V \/n; \/^y‘oo^ = Too \/l0n. For ex- 
ample, t he sq uare root of 0.268 may be found by using the 
form, a/O.268 *=100 V^IO X 268 The tabular value for the 
square root of lOn for 268 is 51.76872. Hence, the desired root 
is 0.5176872. 

Values of cube roots for all numbers from 1 to 100,000 will 
be found directly in the table. Cube roots for numbers above 
or below this range will be found from the following relations: 
-^i 006 n_= iq^A^n; -^lOrOWn = 10 -v^Y0O,00On = 

10 = A -^lOOn; ^ ,Un - A ^lOra; 

= T*o w. For example, the cube root of 731,000 may be found 
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by using the form, -^731,000 = IOv'^TM. The tabular value 
of the root for 731 is 9.008223. The desired root is, therefore, 
90.08223. 

Powers of Numbers — This table is given to supplement the 
values of squares and cubes of numbers found in the preceding 
numerical table. The larger numbers are expressed exponen- 
tially to at least seven significant figures. The approximate 
value written as a whole number may be obtained oy shifting 
the decimal point to the right by the number of places indicated 
in the exponent of 10 shown at the head of each group of values. 
For example: the approximate value of 33® is found in the 
table as 14.064086 X 10^^ Written as a whole number it is 
1,406,408,600,000. 

Factorials and their Logarithms — The product n X 
_ 1) X (n — 2) X • • • X 1 is called factorial w, expressed as 
n\ or [n. For example: factorial 5 = 5X4X3X2X1 = 
120. Factorials are very often met with in series. For pur- 
poses of computation in such cases the table giving the values of 
the factorials and of their logarithms for numbers from 1 to 
100 is provided. The values of the factorials are expressed 
exponentially to 5 significant figures. 

A brief table of exact values and reciprocals of factorials is 
to be found on page 161. 

Factors for Computing Probable Errors — The probable 
error of a series of n measures ui, 02 , as . . . an, the mean of 
wMch is m, is given by the expression, 

e = - (m ~ oi)2 -b (ya — aiY + * ' • (w — On)* 

Vn — 1 

The probable error of the mean is, 


E = — 0 .674^ _ ^ ^ 4- Cm •— 0 . 2 )^ -f- • • • (w — an)* 

Vn(n ~ 1) 


The following approximate equations are convenient forms for 
computation, 


0.8453- 




n{n — 1) 


E - 0.8453 


Xd 

n\/n — 1 


The symbol Sd represents the arithmetical sum of the 
deviations. 

For convenience in computing the probable error the value 
of several of the factors involved is given for values of n from 2 
to 100. 



USE OF MATHEMATICAL TABLES (Continued) 

Probability of Occurrence of Deviations — The signifi- 
cance of deviations is indicated by this table. The probability 
of occurrence of deviations as great as or greater than any 
specific value is given for various ratios of deviation to probable 
error and also with respect to the standard deviation <t. The 
probability of occurrence is stated in per cent or chances in 
100. The odds against occurrence are also stated. The 
probable error is 0.6745 X (<r). 

Areas, Ordinates and Derivatives of the Normal Curve 
of Error — If, for a large number of observations, the frequency 
z/, of the occurrence of an error of magnitude t be plotted, a 
curve results whose equation may be written. 


The area, ordinates and derivatives for this curve given in the 
table are useful in the treatment of observational data. A text 
on statistical methods should be consulted for a complete 
explanation. 

Factors and Primes — The table presents the prirne factors 
of all factorable numbers and the logarithms of all prime num- 
bers from 1 to 2000. 


Conversion Table 


wmmmsssm 


Contirneteis 

1 CentimcteiR 


Inches 

1 


2. .54001 

1 

= 

0 39370 

2 

= 

5.08001 

1 2 

=■ 

0 78740 

3 

s 

7.62002 

1 3 

= 

1 1811 

4 

ST- 

10.16002 

I 4 

— 

1 5748 

5 

rr 

12.70003 

*'> 

= 

1 9685 

(i 

37 

15.24003 

6 

sr 

2 3622 

7 

<=. 

17.78004 

7 

= 

2 7559 

8 

= 

20.32004 

8 


3.1496 

9 


22 . 86005 

9 

= 

3.64.33 

l*>pt 


Meters 

M€*teis 


Feet 

1 

= 

0.304801 

1 1 


3.28083 

2 

s: 

0.609601 

2 

— 

6.. 56 167 

3 

= 

0.914402 

3 


9.84250 

4 

= 

1.219202 

4 


13.12333 

5 

=■ 

1 . 524003 

5 

= 

16.40417 

0 

= 

1 . 828804 

6 


19.68500 

7 


2 . 133604 

7 

= 

22.96583 

8 


2.438405 

8 

~ 

26 24666 

9 

= 

2 . 743205 

9 

= 

29.52750 

Y ards 


Meters 

Meter 8 


Y ards 

1 


0.914402 

1 


1.093611 

2 


1 . 828804 

2 

=s 

2. 187222 

3 

=7 

2 - 743205 

3 

=: 

3.280833 

4 

ss; 

3 . 657607 

4 


4.374444 

5 

— 

4 . 572009 

5 

=S 

5.468056 

6 

= 

5.486411 

6 

=» 

6.561667 

7 

as 

6.400813 

7 

— 

7.655278 

8 


7.315215 

8 


8.748889 

9 


8.229616 

9 


9.842500 
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USE OF MATHEMATICAL TABLES (Continued) 


Conversion Tabies (Continued) 


Miles 

Kilometers 

ICilometors 

Miles 

1 

1 . 60935 

1 J 

0.62137 

2 

3.21869 

! 2 

1 . 24274 

3 

4.82804 

3 

1.86411 

4 

6.43739 

4 

2.48548 

o 

8.04674 

5 

3. 10685 

6 

9 . 65608 

6 

3.72822 

7 

1 1 . 26543 

7 

4.34959 

8 

12 87478 

8 

4 97096 

9 

14.48412 

9 

5 59233 

Pounds Av. 

Kilogi ams 

Kilograms 

Pounds Av. 

1 

0,4.53.59 


2.20462 

2 

0 90718 

2 

4.40924 

3 

1 36078 

3 

6.61387 

1 

1.81437 

4 

8 81849 

5 

2.26796 1 


11 02311 

6 

2 72155 

b 

13.22773 

7 

3 17514 

7 

15.43236 

8 

3.02874 

8 

17.63698 

9 

4 082.33 

9 

19 84160 


Conversion Factors 

TT. S. AND METRIC UNITS 

Each unit in ])old face type is followed by its equivalent in 
one or other units of the same quantity. 


Acre — 0.001 5025 Hcjuare iiiilc, 4.,S500 
X 10^ square feet; 0.4046873 
hectare 

Bushel — 1.2444 cubic feet; 2150.42 
cubic inches; 0.035239 cubic 
meter; 35.238 liti rs 
Centimeter— 0.032808 foot; 
0.39370 inch. 

Circular Mil.— 7.854 X 10 ’square 
inch; 5.0671 X 10”* sqiiare centi- 
meter 

Cubic Centimeter — 0.061023 cubic 
inch; 0.27061 dram; 16.2.31 min- 
ims; 0.99997 milliliter 
Cubic Foot— 0.80357 bushel; 7.481 
gallon; 0.02831701 cubic meter; 
28.316 liters 

Cubic Inch — 16.3871 62 cubic centi- 
meters 

Cubic Meter — 35.314445 cubic 
feet; 264.173 gallons 
Foot — 0.3048006 meter 
Gallon— 0.13368 cubic foot; 0.83268 
gallons (British); 231.00 cubic 
inches; 0.0037854 cubic meter; 
3.7853 liters 

Grain— 0.064798918 gram 
Gram — 0.00220462 pound (avoirdu- 
pois); .0352740 ounce (avoirdu- 
pois); 15.4324 grams 
Hectare — 2.471044 acres; 1.0764 
X 10® square feet 
Inch— 2.540006 centimeter 
Kilogram — 2.2046223 pounds (av- 
oirdupois) 


Kilometer — 0.62137 mile 
Liter— 0.26417762 gallon; 0.035316 
cubic foot; 1 .066710 quarts 
Meter— 1.093611 yards; 3.280833 
feet; 39.3700 inches 
Mile — 1.60935 kilometers 
Ounce (fluid) — 1.80469 cubic 

inches; 29.5737 cubic centimeters 
Ounce (avoirdupois)— 28.349527 
grams 

Ounce (apothecary or troy) — 

31.103481 grams 

Pint (liquid)— 0.473167 liter; 473.- 
179 cubic centimeters 
Pound (avoirdupois) — 0.453592 

kilogram; 453.5924 grams 
Pound (apothecary or troy) — 
0.3732418 kilogram; 373.2418 
grams 

Quart— 1.10120 liters 
Quart (liquid) — .946333 liter 
Radian — 67.29578 degrees 
Rod — 5.029210 meters 
Square Centimeter — 0.16500 
square inches 

Square Foot — 0.09290341 square 
meter 

Square Inch — 645.16258 square 
millimeters 

Square Meter— 10.76387 square 
feet 

SquareTard — 0.83613 square meter 
Ton (short) — 907.186 kilograms 
Yard— 0.91440183 meter 


11 



NUMERICAL CONSTANTS 


Numbers Containing t 


IT = 3.14169 26536 logic x = 0.49714 98727 log* tt = 1.14472 98868 



Number 

Logarithm 


Number 

liOgarithm 


3 1415 927 

0.4971 499 

ir2 

g 8(596 044 

0 9942 997 

2ir 

6.2831 853 

0 7981 799 

2ir2 

19 7392 088 

1 2953 297 


9.4247 780 

0 9742 711 

47r2 

39.4784 176 

1 59(5.i 597 


12 6663 70b 

1 0992 099 

l/ir2 

0.1013 212 

9 0057 003-10 


26 1327 412 

i.4002 399 

l/(27r2) 

0 0606 606 

8 7046 703-10 

Tr/2 

1.5707 963 

0 1961 199 

l/(47r2) 

0.0253 303 

5» 403 10 

7r/3 

1 0471 976 

0.0200 28(5 


1.7724 539 

0 2485 749 

7r/4 

0.7853 982 

9 8950 899-10 

■\/ir/4 or 

0.8862 269 

9 9475 449-10 

tt/O 

0 5235 988 

9 7189 98(5-10 




ir/8 

0 3926 991 

9 5940 599-10 

V<r/4 

0.4431 135 

9 (54(55 149-10 

27r/3 

2 0943 951 

0 3210 686 


1.2533 141 

0.0980 599 

47r/3 

4 1887 902 

0 (5220 88(5 

y/2/i 

0.7978 846 

9 9019 401-10 

I/tt 

0 3183 099 

9 6028 501-10 


31.0062 7(>7 

1 4914 49(5 

2/. 

0 6366 198 

9 8038 801-10 

T 

1.4645 919 

0 1657 1(5(5 

4/^ 

1 2732 395 

0.1049 101 


0 0827 841 

9 8342 834-10 

l/(27r) 

0 1591 649 

9 2018 201-10 


2 1450 294 

0 3314 332 

l/(47r) 

0.0795 775 

8.9007 901-10 

l/Vir 

0.6641 896 

9.7614 251-10 

l/(67r) 

0 0530 516 

8 7246 9H9-101 

2/ \/iir or 

1.1283 792 

0 0524 551 

l/(8ir) 

0.0397 887 

8 5997 (501-10 

\/4/7r 




Logarithmic Constants 


c = 2 7182S 18286 
1/M = log^ 10 ^ 2.30258 50930 
1/e = 

loge 2 « 0.09314 71800 


M = logic e = 0.43429 44810 
logic M — logic logic e = 9.(53778 43113 
0.30787 94412 

logic 2 = 0.30102 99957 


Change of Base 

logrt X = luge x/logfc a 

logic X = log, j/logaO log, X = logic .r/logio e 

log, X =s \/M login X — 2.30258 50930 logic x 
logic z = iW log, X = 0,43429 44819 log* x 

DECIMAL EQUIVALENTS OF COMMON FRACTIONS 


mr 

1/16 2/32 

3/32 
1/8 4/32 

6/32 
3/16 6/32 
7/32 
1/4 8/32 

9/32 
5/16 10/32 
11/32 
3/8 12/32 
13/32 
7/16 14/32 
15/32 
1/2 10/32 


2/64 = 
4/64 = 
6/64 = 
8/64 = 
10/64 
12/64 
14/64 
16/64 
18/64 
20/64 
22/64 
24/64 
26/64 
28/64 
30/64 
32/64 


.0312.5 

17/32 34/64 = 0.53125 

.0625 

9/1(5 18/32 36/64 === .5025 

.09375 

19/32 38/64 = .59375 

.125 

5/8 20/32 40/(54 =* .625 

.15625 

21/32 42/64 =* .65625 

. 1875 

11/16 22/ 3 2 44/(54 .6875 

.21875 

23/32 4(5/64 === .71875 

.25 

3/4 24/32 48/(54 « .75 

.28125 

2.5/32 .50/(54 = .78125 

3125 

13/16 2(5/32 52/(54 = .8 1 25 

34375 

27/32 54/(54 = .84.375 

.375 

7/8 28/32 50/(54 = .875 

.40625 

29/32 58/64 = .90025 

.4375 

15/16 30/32 60/(54 == .9375 

.46875 

31/32 62/64 * .9(5875 

.50 
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MISCELLANEOUS CONSTANTS 

Mean radius of the earth, 3959 miles = 6371 kilometers. 

1 degree of latitude at 40° = 69 miles. 

1 nautical mile==l' of arc on the earth’s surface at the 
equator. 

Mean density of the earth, 5.522 grams per cm^. 

Constant of gravitation, K = 6.670 X10“« = the attraction in 
dynes between two gram masses one centimeter apart. 

Acceleration due to gravity at sea level, lat. 45° =980.616 cm. 
per sec. per sec. =32.172 feet per sec. per sec. 

Length of seconds pendulum at sea level, lat. 45° =99.356 
cm. =39.116 in. 

Density of mercury at 0°C. = 13.59509 g. per cm^. 

Density of water, maximum at 3.98° C. =0.999973 g. per cm» 

Density of dry air at 0° C. and 760 mm. = .001293 g. per cm^. 


Velocity of sound in dry air at 0° C., 33,136 cm. per sec.= 
1089 feet per sec. 

Velocity of light in a vacuum =2.99776 X 10’ cm. per see. = 
9.83514 X lO'^ feet per see. = 186,272 mi. /sec. 


Heat equivalent of fusion of water 79.71 cal. (15° C.) per 
gram. 

Heat eciui valent of vaporization of water, 539.55 cal. (15° C.) 
per gram. 

Coefficient of expansion of gases, .003665. 

Specific heat of air, at constant pressure, 0.238. 


Electrochemical equivalent of silver, 0.001118 g. per sec. per 
Int. ampere. 

Mean wave length of sodium light, .00005893 cm. or 5893. 
kngstrom units. 

Absolute wave length of red cadmium line in air, 760 mm. 
pressure, 15° C,; 6438.4696 angstrom units. 


GREEK ALPHABET 


Greek 

Greek 

English 

Greek 

Greek 

English 

letter 

name 

equivalent 

letter 

name 

equivalent 

A a 

Alpha 

a 

N V 

Nu 

n 


Beta 

b 

H B 

Xi 

X 

Ty 

Gamma 

g 

0 0 

Omicron 

6 

A 5 

Delta 

d 

Hrr 

Pi 

p 

E € 

Epsilon 


P P 

Rho 

r 

z r 

Zeta 

z 

2 cr 

Sigma 

8 

H rj 

Eta 

e 

T r 

Tau 

t 

0 d 

Theta 

th 

T u 

Upsilon 

U 

I t 

Iota 

i 


Phi 

ph 

K K 

A X 

Kappa 

Lambda 

k 

1 

X X 

xjr f 

Chi 

Psi 

& 

ps 

M /X 

Mu 

m 

$2 til 

Omega 

0 
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FOUR-PLACE 


N 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

1 

Proportional 
2 3 4 5 

Parts 
6 7 

8 

9 

10 

0000 

0043 

0086 

0128 

0170 

0212 

0253 

0294 

0334 

0374 

♦4 

8 

12 

17 

21 

25 

29 

33 

37 

11 

0414 

0453 

0492 

0531 

0569 

0607 

0645 

0682 

0719 

0755 

4 

8 

11 

15 

19 

23 

26 

30 

34 

12 

0792 

0828 

0864 

0899 

0934 

0969 

1004 

1038 

1072 

1106 

3 

7 

10 

14 

17 

21 

24 

28 

31 

13 

1139 

1173 

1206 

1239 

1271 

1303 

1336 

1367 

1399 

1430 

3 

6 

10 

13 

16 

19 

23 

26 

29 

14 

1461 

1492 

1523 

1553 

1584 

1614 

1644 

1673 

1703 

1732 

3 

6 

9 

12 

15 

18 

21 

24 

27 

15 

1761 

1790 

1818 

1847 

1875 

1903 

1931 

1959 

1987 

2014 

*3 

6 

8 

11 

14 

17 

20 

22 

25 

16 

2041 

2068 

2095 

2122 

2148 

2175 

2201 

2227 

2253 

2279 

3 

5 

8 

11 

13 

16 

18 

21 

24 

17 

2304 

2330 

2355 

2380 

2405 

2430 

2455 

2480 

2504 

2529 

2 

5 

7 

10 

12 

15 

17 

20 

22 

18 

2553 

2577 

2601 

2625 

2648 1 

2672 

2695 

2718 

2742 

2765 

2 

5 

7 

9 

12 

14 

16 

19 

21 

10 

2788 

2810 

2833 

2856 

2878 

2900 

2923 

2945 

2967 

2989 

2 

4 

7 

9 

11 

13 

16 

18 

20 

20 

3010 

3032 

3054 

3075 

3096 

3118 

3139 

3160 

3181 

3201 

2 

4 

6 

8 

11 

13 

15 

17 

19 

21 

3222 

3243 

3263 

3284 

3304 

3324 

3345 

3365 

3385 

3404 

2 

4 

6 

8 

10 

12 

14 

16 

18 

22 

3424 

3444 

3464 

3483 

3502 

3522 

3541 

3560 

3579 

3598 

2 

4 

6 

8 

10 

12 

14 

15 

17 

23 

3617 

3636 

3655 

3674 

3692 

3711 

3729 

3747 

3766 

3784 

2 

4 

6 

7 

9 

11 

13 

15 

17 

24 

3802 

3820 

3838 

3856 

3874 

3892 

3909 

3927 

3945 

3962 

2 

4 

5 

7 

9 

11 

12 

14 

16 

25 

3979 

3997 

4014 

4031 

4048 

4065 

4082 

4099 

4116 

4133 

2 

3 

5 

7 

9 

10 

12 

14 

15 

26 

4150 

4166 

4183 

4200 

4216 

4232 

4249 

4265 

4281 

4298 

2 

3 

5 

7 

8 

10 

11 

13 

15 

27 

4314 

4330 

4346 

4362 

4378 

4393 

4409 

4425 

4440 

4456 

2 

3 

5 

6 

8 

9 

11 

13 

14 

28 

4472 

4487 

4502 

4518 

4533 

4548 

4564 

4579 

4594 

4609 

2 

3 

5 

6 

8 

9 

11 

12 

14 

29 

4624 

4639 

4654 

4669 

4683 

4698 

4713 

4728 

4742 

4767 

1 

a 

4 

6 

7 

9 

10 

12 

13 

80 

4771 

4786 

4800 

4814 

4829 ' 

4843 

4857 

4871 

4886 

4900 

1 

3 

4 

6 

7 

9 

10 

11 

13 

31 

4914 

4928 

4942 

4955 

4969 

4983 

4997 

5011 

5024 

5038 

1 

3 

4 

6 

7 

8 

10 

11 

12 

32 

5051 

5065 

5079 

5092 

5105 

5119 

5132 

5145 

5159 

5172 

1 

3 

4 

5 

7 

8 

9 

11 

12 

33 

5185 

5198 

5211 

5224 

5237 

5250 

5263 

5276 

5289 

5302 

1 

3 

4 

5 

6 

8 

9 

10 

12 

84 

5315 

5328 

5340 

5353 

5366 

5378 

5391 

5403 

5416 

5428 

1 

3 

4 

6 

6 

8 

9 

10 

11 

35 

5441 

5453 

5465 

5478 

5490 

5502 

5514 

5527 

5539 

5551 

1 

2 

4 

5 

6 

7 

9 

10 

11 

36 

5563 

5575 

5587 

5599 

5611 

5623 

5635 

5647 

5658 

5670 

1 

2 

4 

5 

6 

7 

8 

10 

11 

87 

5682 

5694 

5705 

5717 

5729 

5740 

5752 

5763 

5775 

5786 

1 

2 

3 

5 

6 

7 

8 

9 

10 

88 

5798 

5809 

5821 

5832 

5843 

5855 

5866 

5877 

5888 

5899 

1 

2 

3 

5 

6 

7 

8 

9 

10 

39 

5911 

5922 

5933 

5944 

5955 

5966 

5977 

5988 

5999 

6010 

1 

2 

3 

4 

5 

7 

8 

9 

10 

40 

6021 

6031 

6042 

6053 

6064 

6075 

6085 

6096 

6107 

6117 

1 

2 

3 

4 

5 

6 

8 

9 

10 

41 

6128 

6138 

6149 

6160 

6170 

6180 

6191 

6201 

6212 

6222 

1 

2 

3 

4 

5 

6 

7 

8 

9 

42 

6232 

6243 

6253 

6263 

6274 

6284 

6294 

6304 

6314 

6325 

1 

2 

3 

4 

5 

6 

7 

8 

9 

43 

6335 

6345 

6355 

6365 

6375 

6385 

6395 

6405 

6415 

6425 

1 

2 

3 

4 

5 

6 

7 

8 

9 

44 

6435 

6444 

6454 

6464 

6474 

6484 

6493 

6503 

6513 

6522 

1 

2 

3 

4 

5 

6 

7 

8 

9 

45 

6532 

6542 

6551 

6561 

6571 

6580 

6590 

6599 

6609 

6618 

1 

2 

3 

4 

5 

6 

7 

8 

9 

46 

6628 

6637 

6646 

6656 

6665 

6675 

6684 

6693 

6702 

6712 

1 

2 

3 

4 

5 

6 

7 

7 

8 

47 

6721 

6730 

6739 

6749 

6758 

6767 

6776 

6785 

6794 

6803 

1 

2 

3 

4 

5 

5 

6 

7 

8 

48 

6812 

6821 

6830 

6839 

6848 

6857 

6866 

6875 

6884 

6893 

1 

2 

3 

4 

4 

5 

6 

7 

8 

49 

6902 

6911 

6920 

6928 

6937 

6946 

6955 

6964 

6972 

6981 

1 

2 

3 

4 

4 

5 

6 

7 

8 

50 

6990 

6998 

7007 

7016 

7024 

7033 

7042 

7050 

7059 

7067 

1 

2 

3 

3 

4 

5 

6 

7 

8 

51 

7076 

7084 

7093 

7101 

7110 

7118 

7126 

7135 

7143 

7152 

1 

2 

3 

3 

4 

5 

6 

7 

8 

52 

7160 

7168 

7177 

7185 

7193 

7202 

7210 

7218 

7226 

7235 

1 

2 

2 

3 

4 

5 

6 

7 

7 

53 

7243 

7251 

7259 

7267 

7275 

7284 

7292 

7300 

7308 

7316 

1 

2 

2 

3 

4 

5 

6 

6 

7 

64 

7324 

7332 

7340 

7348 

7356 

7364 

7372 

7380 

7388 

7396 

1 

2 

2 

3 

4 

5 

6 

6 

7 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 

6 

7 

8 

9 


* Interpcdatlon In this seotlon of the table b inaccurate. 
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LOGARITHMS 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

ProportloDa 
2 3 4 5 

Parte 
6 7 

8 

0 

55 

7404 

7412 

7419 

7427 

7435 

7443 

7451 

7459 

7466 

7474 

1 

2 

2 

3 

4 

5 

5 

6 

7 

56 

7482 

7490 

7497 

7505 

7513 

7520 

7528 

7536 

7543 

7551 

1 

2 

2 

3 

4 

5 

5 

6 

7 

57 

7559 

7566 

7574 

7582 

7589 

7597 

7604 

7612 

7619 

7627 

1 

2 

2 

3 

4 

5 

5 

6 

7 

58 

7634 

7642 

7649 

7657 

7664 

7672 

7679 

7686 

7694 

7701 

1 

1 

2 

3 

4 

4 

5 

6 

7 

59 

7709 

7716 

7723 

7731 

7738 

7745 

7752 

7760 

7767 

7774 

1 

1 

2 

3 

4 

4 

5 

6 

7 

60 

7782 

7789 

7796 

7803 

7810 

7818 

7825 

7832 

7839 

7846 

1 

1 

2 

3 

4 

4 

5 

6 

6 

61 

7853 

7860 

7868 

7875 

7882 

7889 

7896 

7903 

7910 

7917 

1 

1 

2 

3 

4 

4 

5 

6 

6 

62 

7924 

7931 

7938 

7945 

7952 

7959 

7966 

7973 

7980 

7987 

1 

1 

2 

3 

3 

4 

5 

6 

6 

63 

7993 

8000 

8007 

8014 

8021 

8028 

8035 

8041 

8048 

8055 

1 

1 

2 

3 

3 

4 

5 

5 

6 

64 

8062 

8069 

8075 

8082 

8089 

8096 

8102 

8109 

8116 

8122 

1 

1 

2 

3 

3 

4 

5 

5 

6 

65 

8129 

8136 

8142 

8149 

8156 

8162 

8169 

8176 

8182 

8189 

1 

1 

2 

3 

3 

4 

5 

5 

6 

66 

8195 

8202 

8209 

8215 

8222 

8228 

8235 

8241 

8248 

8254 

1 

1 

2 

3 

3 

4 

5 

5 

6 

67 

8261 

8267 

8274 

8280 

8287 

8293 

8299 

8306 

8312 

8319 

] 

1 

2 

3 

3 

4 

5 

5 

6 

68 

8325 

8331 

8338 

8344 

8351 

8357 

8363 

8370 

8376 

8382 

1 

1 

2 

3 

3 

4 

4 

5 

6 

69 

8388 

8395 

8401 

8407 

8414 

8420 

8426 

8432 

8439 

8445 

1 

1 

2 

2 

3 

4 

4 

5 

6 

70 

8451 

8457 

8463 

8470 

8476 

8482 

8488 

8494 

8500 

8506 

1 

1 

2 

2 

3 

4 

4 

5 

6 

71 

8513 

8519 

8525 

8531 

8537 

8543 

8549 

8555 

8561 

8567 

1 

1 

2 

2 

3 

4 

4 

5 

5 

72 

8573 

8579 

8585 

8591 

8597 

8603 

8609 

8615 

8621 

8627 

1 

1 

2 

2 

3 

4 

4 

5 

5 

73 

8633 

8639 

8645 

8651 

8657 

8663 

8669 

8675 

8681 

8686 

1 

1 

2 

2 

3 

4 

4 

5 

5 

74 

8692 

8698 

8704 

8710 

8716 

8722 

8727 

8733 

8739 

8745 

1 

1 

2 

2 

3 

4 

4 

5 

5 

75 

8751 

8756 

8762 

8768 

8774 

8779 

8785 

8791 

8797 

8802 

1 

1 

2 

2 

3 

3 

4 

5 

5 


8808 

8814 

8820 

8825 

8831 

8837 

8842 

8848 

8854 

8859 

1 

1 

2 

2 

3 

3 

4 

5 

5 


8865 

8871 

8876 

8882 

8887 

8893 

8899 

8904 

8910 

8915 

1 

1 

2 

2 

3 

3 

4 

4 

5 

mm 

8921 

8927 

8932 

8938 

8943 

8949 

8954 

8960 

8965 

8971 

1 

1 

2 

2 

3 

3 

4 

4 

5 

Wm 

8976 

8982 

8987 

8993 

8998 

9004 

9009 

9015 

9020 

9025 

1 

1 

2 

2 

3 

3 

4 

4 

5 

80 

9031 

9036 

9042 

9047 

9053 

9058 

9063 

9069 

9074 

9079 

1 

1 

2 

2 

3 

3 

4 

4 

6 

81 

9085 

9090 

9096 

9101 

9106 

9112 

9117 

9122 

9128 

9133 

1 

1 

2 

2 

3 

3 

4 

4 

5 

82 

9138 

9143 

9149 

9154 

9159 

9165 

9170 

9175 

9180 

9186 

1 

1 

2 

2 

3 

3 

4 

4 

i 

83 

mi 

9196 

9201 

9206 

9212 

9217 

9222 

9227 

9232 

9238 

1 

1 

2 

2 

3 

3 

4 

4 

5 

84 

9243 

9248 

9253 

9258 

9263 

9269 

9274 

9279 

9284 

9289 1 

1 

1 

2 

2 

3 

3 

4 

4 

5 

85 

9294 

9299 

9304 

9309 

9315 

9320 

9325 

9330 

9335 

9340 

1 

1 

2 

2 

3 

3 

4 

4 

5 

86 

9345 

9350 

9355 

9360 

9365 

9370 

9375 

9380 

9385 

9390 

1 

1 

2 

2 

3 

3 

4 

4 

5 

87 

9395 

9400 

9405 

9410 

9415 

9420 

9425 

9430 

9435 

9440 

0 

1 

1 

2 

2 

3 

3 

4 

4 

88 

9445 

9450 

9455 

9460 

9465 

9469 

9474 

9479 

9484 

9489 

0 

1 

1 

2 

2 

3 

3 

4 

4 

89 

9494 

9499 

9504 

9509 

9513 

9518 

9523 

9528 

9533 

9538 

0 

1 

1 

2 

2 

3 

3 

4 

4 

90 

9542 

9547 

9552 

9557 

9562 

9566 

9571 

9576 

9581 

9586 

0 

1 

1 

2 

2 

3 

3 

4 

4 

91 

9590 

9595 

9600 

9605 

9609 

9614 

9619 

9624 

9628 

9633 

0 

1 

1 

2 

2 

3 

3 

4 

4 

92 

9638 

9643 

9647 

9652 

9657 

9661 

9666 

9671 

9675 

9680 

0 

1 

1 

2 

2 

3 

3 

4 

4 

93 

9685 

9689 

9694 

9699 

9703 

9708 

9713 

9717 

9722 

9727 

0 

1 

1 

2 

2 

3 

3 

4 

4 

94 

9731 

9736 

9741 

9745 

9750 

9754 

9759 

9763 

9768 

9773 

0 

1 

1 

2 

2 

3 

3 

4 

4 

95 

9777 

9782 

9786 

9791 

9795 

9800 

9805 

9809 

9814 

9818 

0 

1 

1 

2 

2 

3 

3 

4 

4 


9823 

9627 

9832 

9836 

9841 

9845 

9850 

9854 

9859 

9863 

0 

1 

1 

2 

2 

3 

3 

4 

4 

97 

9868 

9872 

9877 

9881 

9886 

9890 

9894 

9899 

9903 

9908 

0 

1 

1 

2 

2 

3 

3 

4 

4 

98 

9912 

9917 

9921 

9926 

9930 

9934 

9939 

9943 

9948 

9952 

0 

1 

1 

2 

2 

3 

3 

4 

4 

99 

9956 

9961 

9965 

9969 

9974 

9978 

9983 

9987 

9991 

9996 

0 

1 

1 

2 

2 

3 

3 

3 

4 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 

6 

7 

8 

i 
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ANTILOGABITHMS 



0 12 3 4 

5 6 7 8 9 

1 

Proportional Parta 
2 3 4 5 6 7 

' 8 

9 

.00 

1000 1002 1005 1007 1009 

1012 1014 1016 1019 1021 

0 

0 

1 

1 

1 

1 

2 

2 

2 

.01 

1023 1026 1028 1030 1033 

1035 1038 1040 1042 1045 

0 

0 

1 

1 

1 

1 

2 

2 

2 

.02 

1047 1050 1052 1054 1057 

1059 1062 1064 1067 1069 

0 

0 

1 

1 

1 

1 

2 

2 

2 

.03 

1072 1074 1076 1079 1081 

1084 1086 1089 1091 1094 

0 

0 

1 

1 

1 

1 

2 

2 

2 

.04 

1096 1099 1102 1104 1107 

1109 1112 1114 1117 1119 

0 

1 

1 

1 

1 

2 

2 

2 

2 

.05 

1122 1125 1127 1130 1132 

1135 1138 1140 1143 1146 

0 

1 

1 

1 

1 

2 

2 

2 

2 

06 

1148 1151 1153 1156 1159 

1161 1164 1167 1169 1172 

0 

1 

1 

1 

1 

2 

2 

2 

2 

.07 

1175 1178 1180 1183 1186 

1189 1191 1194 1197 1199 

0 

1 

1 

1 

1 

2 

2 

2 

2 

.08 

1202 1205 1208 1211 1213 

1216 1219 1222 1225 1227 

0 

1 

1 

1 

1 

2 

2 

2 

3 

.09 

1230 1233 1236 1239 1242 

1245 1247 1250 1253 1256 

0 

1 

1 

1 

1 

2 

2 

2 

3 

.10 

1259 1262 1265 1268 1271 

1274 1276 1279 1282 1285 

0 

1 

1 

1 

1 

2 

2 

2 

3 

.11 

1288 1291 1294 1297 1300 

1303 1306 1309 1312 1315 

0 

1 

1 

1 

2 

2 

2 

2 

3 

.12 

1318 1321 1324 1327 1330 

1334 1337 1340 1343 1346 

0 

1 

1 

1 

2 

2 

2 

2 

3 

.13 

1349 1352 1355 13.58 1361 

1365 1368 1371 1374 1377 

0 

1 

1 

1 

2 

2 

2 

3 

3 

.14 

1380 1384 1387 1390 1393 

1396 1400 1403 1406 14C9 

0 

1 

1 

1 

2 

2 

2 

3 

3 

.15 

1413 1416 1419 1422 1426 

1429 1432 1435 1439 1442 1 

0 

1 

1 

1 

2 

2 

2 

3 

3 

.16 

1445 1449 1452 1455 1459 

1462 1466 1469 1472 1476 

0 

1 

1 

1 

2 

2 

2 

3 

3 

.17 

1479 1483 1486 1489 1493 

1496 1500 1603 1507 1510 

0 

1 

1 

1 

2 

2 

2 

3 

8 

18 

1514 1517 1521 1524 1528 

1531 1535 1538 1542 1545 

0 

1 

1 

1 

2 

2 

2 

3 

3 

.19 

1549 1552 1656 1560 1563 

1567 1570 1574 1578 1581 

0 

1 

1 

1 

2 

2 

3 

3 

3 

JlO 

1585 1589 1592 1596 1600 

1603 1607 1611 1614 1618 

0 

1 

1 

1 

2 

2 

3 

3 

3 

21 

1622 1626 1629 1633 1637 

1641 1644 1648 1652 1656 

0 

1 

1 

2 

2 

2 

3 

3 

3 

.22 

1660 1663 1667 1671 1675 

1679 1683 1687 1690 1694 

0 

1 

1 

2 

2 

2 

3 

3 

3 

.23 

1698 1702 1706 1710 1714 

1718 1722 1726 1730 1734 

0 

1 

1 

2 

2 

2 

3 

3 

4 

.24 

1738 1742 1746 1750 1754 

1758 1762 1766 1770 1774 

0 

1 

1 

2 

2 

2 

3 

3 

4 

.25 

1778 1782 1786 1791 1795 

1799 1803 1807 1811 1816 

0 

1 

1 

2 

2 

2 

3 

3 

4 

*26 

1820 1824 1828 1832 1837 

1841 1845 1849 1854 1858 

0 

1 

1 

2 

2 

3 

3 

3 

4 

27 

1862 1866 1871 1875 1879 

1884 1888 1892 1897 1901 

0 

1 

1 

2 

2 

3 

3 

3 

4 

28 

1905 1910 1914 1919 1923 

1928 1932 1936 1941 1945 

0 

1 

1 

2 

2 

3 

3 

4 

4 

.29 

1950 1954 1959 1963 1968 

1972 1977 1982 1986 1991 

0 


1 

2 

2 

3 

3 

4 

4 

.30 

1995 2000 2004 2009 2014 

2018 2023 2028 2032 2037 

0 

1 

1 

2 

2 

3 

3 

4 

4 

.31 

2042 2046 2051 2056 2061 

2065 2070 2075 2080 2084 

0 

1 

1 

2 

2 

3 

3 

4 

4 

.32 

2089 2094 2099 2104 2109 

2113 2118 2123 2128 2133 

0 

1 

1 

2 

2 

3 

3 

4 

4 

!33 

2138 2143 2148 2153 2158 

2163 2168 2173 2178 2183 

0 

1 

1 

2 

2 

3 

3 

4 

4 

.34 

2188 2193 2198 2203 2208 

2213 2218 2223 2228 2234 

1 

1 

2 

2 

3 

3 

4 

4 

5 

.35 

2239 2244 2249 2254 2259 

2265 2270 2275 2280 2286 

1 

1 

2 

2 

3 

3 

4 

4 

5 

.36 

2291 2296 2301 2307 2312 

2317 2323 2328 2333 2339 

1 

1 

2 

2 

3 

3 

4 

4 

5 

*37 

2344 2350 2355 2360 2366 

2371 2377 2382 2388 2393 

1 

1 

2 

2 

3 

3 

4 

4 

5 

*38 

2399 2404 2410 2415 2421 

2427 2432 2438 2443 2449 

1 

1 

2 

2 

3 

3 

4 

4 

5 

!39 

2455 2460 2466 2472 2477 

2483 2489 2495 2500 2506 

1 

1 

2 

2 

3 

3 

4 

5 

6 

.40 

2512 2518 2523 2529 2535 

2541 2547 2553 2559 2564 

1 

1 

2 

2 

3 

4 

4 

5 

5 

.41 

2570 2576 2582 2588 2594 

2600 2606 2612 2618 2624 

1 

1 

2 

2 

3 

4 

4 

5 

5 

]42 

2630 2636 2642 2649 2655 

2661 2667 2673 2679 2685 

1 

1 

2 

2 

3 

4 

4 

5 

6 

43 

2692 2698 2704 2710 2716 

2723 2729 2735 2742 2748 

1 

1 

2 

3 

3 

4 

4 

5 

6 

.44 

2754 2761 2767 2773 2780 

2786 2793 2799 2805 2812 

1 

1 

2 

3 

3 

4 

4 

5 

6 

.45 

2818 2826 2831 2838 2844 

2851 2858 2864 2871 2877 

1 

1 

2 

3 

3 

4 

5 

5 

6 

!46 

2884 2891 2897 2904 2911 

2917 2924 2931 2938 2944 

1 

1 

2 

3 

3 

4 

5 

5 

6 

.47 

2951 2958 2965 2972 2979 

2985 2992 2999 3006 3013 

1 

1 

2 

3 

3 

4 

5 

5 

6 

48 

3020 3027 3034 3041 3048 

3055 3062 3069 3076 3083 

1 

1 

2 

3 

4 

4 

5 

6 

6 

!40 

3090 3097 3105 3112 3119 

3126 3133 3141 3148 3155 

1 

1 

2 

3 

4 

4 

5 

6 

6 


0 12 3 4 

^ 5 6 7 8 9 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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ANmOGAKlTHHS 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

Proportional Partfi 

2 3 4 6 6 7 8 

9 

.60 

3162 

3170 

3177 

3184 

3192 

3199 

3206 

3214 

3221 

3228 

1 

1 

2 

3 

4 

4 

5 

6 

7 

.61 

3236 

3243 

3251 

3258 

3266 

3273 

3281 

3289 

3296 

3304 

1 

2 

2 

3 

4 

5 

5 

6 

7 

.62 

3311 

3319 

3327 

3334 

3342 

3350 

3357 

3365 

3373 

3381 

1 

2 

2 

3 

4 

5 

5 

6 

7 

.53 

3388 

3396 

3404 

3412 

3420 

3428 

3436 

3443 

3451 

3459 

1 

2 

2 

3 

4 

5 

6 

6 

7 

.54 

3467 

3475 

3483 

3491 

3499 

3508 

3516 

3524 

3532 

3540 

1 

2 

2 

3 

4 

5 

6 

6 

7 

65 

3548 

3556 

3565 

3573 

3581 

3589 

3597 

3606 

3614 

3622 

1 

2 

2 

3 

4 

5 

6 

7 

7 

56 

3631 

3639 

3648 

3656 

3664 

3673 

3681 

3690 

3698 

3707 

1 

2 

3 

3 

4 

5 

6 

7 

8 

.67 

3715 

3724 

3733 

3741 

3750 

3758 

3767 

3776 

3784 

3793 

1 

2 

3 

3 

4 

5 

6 

7 

8 

.68 

3802 

3811 

3819 

3828 

3837 

3846 

3855 

3864 

3873 

3882 

1 

2 

3 

4 

4 

5 

6 

7 

8 

.69 

3890 

3899 

3908 

3917 

3926 

3936 

3945 

3954 

3963 

3972 

1 

2 

3 

4 

5 

5 

6 

7 

8 

.60 

3981 

3990 

3999 

4009 

4018 

4027 

4036 

4046 

4055 

4064 

1 

2 

3 

4 

5 

6 

6 

7 

8 

.61 

4074 

4083 

4093 

4102 

4111 

4121 

41.30 

4140 

4150 

4159 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.62 

4169 

4178 

4188 

4198 

4207 

4217 

4227 

4236 

4246 

4256 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.63 

4266 

4276 

4285 

4295 

4305 

4315 

4325 

4335 

4345 

4355 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.64 

4365 

4375 

4385 

4395 

4406 

4416 

4426 

4436 

4446 

4457 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.65 

4467 

4477 

4487 

4498 

4508 

4519 

4529 

4539 

4550 

4560 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.66 

4571 

4581 

4592 

4603 

4613 

4624 

4634 

4645 

4656 

4667 

1 

2 

3 

4 

5 

6 

7 

9 

10 

.67 

4677 

4688 

4699 

4710 

4721 

4732 

4742 

4753 

4764 

4775 

1 

2 

3 

4 

5 

7 

8 

9 

10 

.68 

4786 

4797 

4808 

4819 

4831 

4842 

4853 

4864 

4875 

4887 

1 

2 

3 

4 

6 

7 

8 

9 

10 

.69 

4898 

4909 

4920 

4932 

4943 

4955 

4966 

4977 

4989 

5000 

1 

2 

3 

5 

6 

7 

8 

9 

10 

.70 

5012 

5023 

5035 

5047 

5058 

5070 

5082 

5093 

6105 

6117 

1 

2 

4 

5 

6 

7 

8 

9 

11 

.71 

5129 

5140 

5152 

5164 

5176 

5188 

5200 

5212 

6224 

5236 

1 

2 

4 

6 

6 

7 

8 

10 

11 

.72 

5248 

5260 

5272 

5284 

5297 

5309 

5321 

5333 

5346 

5358 

1 

2 

4 

6 

6 

7 

9 

10 

11 

.73 

5370 

5383 

5395 

5408 

5420 

5433 

5445 

5458 

6470 

5483 

1 

3 

4 

5 

6 

8 

9 

10 

11 

.74 

' 5495 

5508 

5521 

5534 

5546 

5559 

5572 

5585 

5598 

5610 

1 

3 

4 

5 

6 

8 

9 

10 

12 

.75 

5623 

5636 

5649 

5662 

5675 

5689 

6702 

5715 

5728 

5741 

1 

3 

4 

5 

7 

8 

9 

10 

12 

.76 

6754 

5768 

5781 

5794 

5808 

6821 

5834 

5848 

5861 

5875 

1 

3 

4 

5 

7 

8 

9 

11 

12 

.77 

5888 

6902 

5916 

5929 

5943 

5957 

5970 

5984 

5998 

6012 

1 

3 

4 

5 

7 

8 

10 

11 

12 

.78 

6026 

6039 

6053 

6067 

6081 

6095 

6109 

6124 

6138 

6152 

1 

3 

4 

6 

7 

8 

10 

11 

13 

.79 

6166 

6180 

6194 

6209 

6223 

6237 

6252 

6266 

6281 

6295 

1 

3 

4 

6 

7 

9 

10 

11 

13 

.80 

6310 

6324 

6339 

6353 

6368 

6383 

6397 

6412 

6427 

6442 

1 

3 

4 

6 

7 

9 

10 

12 

13 

.81 

6457 

6471 

6486 

6501 

6516 

6531 

6546 

6561 

6577 

6502 

2 

3 

5 

6 

8 

9 

11 

12 

14 

.82 

6607 

6622 

6637 

6653 

6668 

6683 

6699 

6714 

6730 

6715 

2 

3 

5 

6 

8 

9 

11 

12 

14 

.83 

6761 

6776 

6792 

6808 

6823 

6839 

6855 

6871 

6887 

6902 

2 

3 

5 

6 

8 

9 

11 

13 

14 

.84 

6918 

6934 

6950 

6966 

6982 

6998 

7015 

7031 

7047 

7063 

2 

3 

5 

6 

8 

10 

11 

13 

15 

.85 

7079 

7096 

7112 

7129 

7145 

7161 

7178 

7194 

7211 

7228 

2 

3 

5 

7 

8 

10 

12 

13 

15 

.86 

7244 

7261 

7278 

7295 

7311 

ms 

7345 

7362 

7379 

7396 

2 

3 

5 

7 

8 

10 

12 

13 

15 

.87 

7413 

7430 

7447 

7464 

7482 

7499 

7516 

7534 

7551 

7568 

2 

3 

6 

7 

9 

10 

12 

14 

16 

.88 

7586 

7603 

7621 

7638 

7656 

7674 

7691 

7709 

7727 

7745 

2 

4 

5 

7 

9 

11 

12 

14 

16 

.89 

7762 

7780 

7798 

7816 

7834 

7852 

7870 

7889 

7907 

7925 

2 

4 

5 

7 

9 

11 : 

13 

14 

16 

.90 

7943 

7962 

7980 

7998 

8017 

8035 

8054 

8072 

8091 

8110 

2 

4 

6 

7 

9 

11 : 

13 

15 

17 

.91 

8128 

8147 

8166 

8185 

8204 

8222 

8241 

8260 

8279 

8299 

2 

4 

6 

8 

9 

11 : 

13 

15 

17 

.92 

8318 

8337 

8356 

8375 

8395 

8414 

8433 

8453 

8472 

8492 

2 

4 

6 

8 

10 

12 : 

14 

15 

17 

.93 

8511 

8531 

8551 

8570 

8590 

8610 

8630 

8650 

8670 

8690 

2 

4 

6 

8 

10 

12 

14 

16 

IS 

.94 

8710 

8730 

8750 

8770 

8790 

8810 

8831 

8851 

8872 

8892 

2 

4 

6 

8 

10 ; 

12 ; 

14 

16 

18 

.95 

8913 

8933 

8954 

8974 

8995 

9016 

9036 

9057 

9078 

9099 

2 

4 

6 

8 ; 

10 

12 : 

15 

17 

19 

.96 

9120 

9141 

9162 

9183 

9204 

9226 

9247 

9268 

9290 

9311 

2 

4 

6 

8 ; 

11 : 

13 ; 

15 

17 

19 

.97 

9333 

9354 

9376 

9397 

9419 

9441 

9462 

9484 

9506 

9528 

2 

4 

7 

9 : 

11 ; 

13 ] 

15 

17 

20 

.98 

9550 

9572 

9594 

9616 

9638 

9661 

9683 

9705 

9727 

9750 

2 

4 

7 

9 : 

11 : 

13 : 

16 

18 

20 

.99 

9772 

9795 

9817 

9840 

9863 

9886 

9908 

9931 

9954 

9977 

2 

5 

7 

9 : 

11 : 

14 ] 

16 

18 

20 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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FIVE-PLACE LOGARITHMS 


N. 


0 

1 

2 3 4 j 

5 6 7 8 9 

Proportional 

parts 

100 

00 

000 

043 087 130 173 

217 260 303 346 389 


44 

43 

42 

101 


432 

475 

518 561 604 

647 689 732 775 817 

1 

4,4 

4,3 

4,2 

102 


860 

903 

945 988*030 

*072*115*157*199*242 

2 

8,8 

8,6 

8,4 

103 

01 

284 

326 

368 410 452 

494 536 578 620 662 

3 

13,2 

12,9 

12,6 

104 


703 

745 

787 828 870 

912 953 995*036*078 

4 

17,6 

17,2 

16,8 

.v>6 

02 

119 

160 

202 243 284 

325 366 407 449 490 

5 

22,0 

21,5 

21,0 

106 


531 

572 

612 653 694 

735 776 816 857 898 

6 

26,4 

25,8 

25,2 

107 


938 

979*019*060*100 

*141*181*222*262*302 

7 

30,8 

30,1 

29,4 

108 

03 

342 

383 

423 463 503 

543 583 623 663 703 

,8 

35,2 

34,4 

33,6 

109 


743 

782 

822 862 902 

941 981*021*060*100 

9 

39,6 

38,7 

37,8 

110 

04 

139 

179 

218 258 297 

336 376 415 454 493 


41 

40 

39 

111 


532 

571 

610 650 689 

727 766 805 844 883 

1 

4,1 

4,0 

3,9 

112 


922 

961 

999*038*077 

*115*154*192*231*269 

12 

8,2 

8,0 

7,8 

113 

05 

308 

346 

385 423 461 

500 538 576 614 652 

,3 

12,3 

12,0 

11,7 

114 


690 

729 

767 805 843 

881 918 956 994*032 

l4 

16,4 

16,0 

15,6 

115 

06 

070 

108 

145 183 221 

258 296 333 371 408 

'5 

20,5 

20,0 

19,5 

116 


446 

483 

521 558 595 

633 670 707 744 781 


24,6 

24,0 

23,4 

117 


819 

856 

893 930 967 

*004*041*078*115*151 

7 

28,7 

28,0 

27,3 

118 

07 

188 

225 

262 298 335 

372 408 445 482 518 

8 

32,8 

32,0 

31,2 

119 


555 

591 

628 664 700 

737 773 809 846 882 

9 

36,9 

36,0 

35,1 

120 


918 

954 

990*027*063 

*099*135*171*207*243 


38 

37 

36 

121 

08 

279 

314 

350 386 422 

458 493 529 565 600 

1 

3,8 

3,7 

3,6 

122 


636 

672 

707 743 778 

814 849 884 920 955 

2 

7,6 

7,4 

7,2 

123 


991*026*061*096*132 

*167*202’’ 237*272*307 

3 

11,4 

11,1 

10,8 

124 

09 

342 

377 

412 447 482 

517 552 587 621 656 

4 

15,2 

14,8 

14,4 

125 


691 

726 

760 795 830 

864 899 934 968*003 

5 

19,0 

18,5 

18,0 

126 

10 

037 

072 

106 140 175 

209 243 278 312 346 

6 

22,8 

22,2 

21,6 

127 


380 

415 

449 483 517 

551 585 619 653 687 

7 

26,6 

25,9 

25,2 

128 


721 

755 

789 823 857 

890 924 958 992*025 

8 

30,4 

29,6 

28,8 

129 

11 

059 

093 

126 160 193 

227 261 294 327 361 

9 

34,2 

33,3 

32,4 

130 


394 

428 

461 494 528 

561 594 628 661 694 


35 

34 

33 

131 


727 

760 

793 826 860 

893 926 959 992*024 

1 

3,5 

3,4 

3,3 

132 

12 

057 

090 

123 156 189 

222 254 287 320 352 

2 

7,0 

6,8 

6,6 

133 


385 

418 

450 483 516 

548 581 613 646 678 

3 

10,5 

10,2 

9,9 

134 


710 

743 

775 808 840 

872 905 937 969*001 

4 

14,0 

13,6 

13,2 

135 

13 

033 

066 

098 130 162 

194 226 258 290 322 

5 

17,5 

17,0 

16,5 

136 


354 

386 

418 450 481 

513 545 577 609 640 

6 

21,0 

20,4 

19,8 

137 


672 

704 

735 767 799 

830 862 893 925 956 

7 

24,5 

23,8 

23,1 

138 


988*019*051*082*114 

*145*176*208*239*270 

8 

28,0 

27,2 

26,4 

139 

14 

301 

333 

364 395 426 

457 489 520 551 582 

9 

31,5 

30,6 

29,7 

140 


613 

644 

675 706 737 

768 799 829 860 891 


32 

31 

30 

141 


922 

953 

983*014*045 

*076*106*137*168*198 

1 

3,2 

3,1 

3,0 

142 

15 

229 

259 

290 320 351 

381 412 442 473 503 

2 

6,4 

6,2 

6,0 

143 


534 

564 

594 625 655 

685 715 746 776 806 

3 

9,6 

9,3 

9,0 

144 


836 

866 

897 927 957 

987*017*047*077*107 

4 

12,8 

12,4 

12,0 

)45 

16 

137 

167 

197 227 256 

286 316 346 376 406 

5 

16,0 

15,5 

15,0 

146 


435 

465 

495 524 554 

584 613 643 673 702 

6 

19,2 

18,6 

18,0 

147 


732 

761 

791 820 850 

879 909 938 967 997 

7 

22,4 

21,7 

21,0 

148 

17 

026 

056 

085 114 143 

173 202 231 260 289 

8 

25,6 

24,8 

24,0 

149 


319 

348 

377 406 435 

464 493 522 551 580 

9 

28,8 

27,9 

27,0 

150 


609 

638 

667 696 725 

754 782 811 840 869 





N. 


0 

1 

2 3 4 

— - I 

5 6 7 8 9 

1 " 

Proportional 








parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 8 9 


Proportional 












parts 


150 

17 609 

638 

667 

696 

725 

754 

782 

811 840 869 



29 

28 

151 

898 

926 

955 

984*013 

*041*070*099*127*156 

1 


2,9 

2,8 

152 

18 184 

213 

241 

270 

298 

327 

356 

384 412 441 

2 


5,8 

6,6 

153 

469 

498 

526 

554 

583 

611 

639 

667 696 724 

3 


8,7 

8,4 

154 

752 

780 

808 

837 

865 

893 

921 

949 977*005 

4 


11,6 

11,2 

155 

19 033 

061 

089 

117 

145 

173 

201 

229 257 285 

6 


14,5 

14,0 

156 

312 

340 

368 

396 

424 

451 

479 

507 535 662 

6 


17,4 

16,8 

157 

590 

618 

645 

673 

700 

728 

756 

783 811 838 

7 


20,3 

19,6 

158 

866 

893 

921 

948 

976 

*003*030*058*086*112 

8 


23,2 

22,4 

159 

20 140 

167 

194 

222 

249 

276 

303 

330 358 385 

9 


26,1 

25,2 

160 

412 

439 

466 

493 

520 

648 

675 

602 629 656 



27 

26 

161 

683 

710 

737 

763 

790 

817 

844 

871 898 925 

11 


2,7 

2,6 

162 

952 

978*005*032*059 

*085*112*139*165*192 

2 


5,4 

5,2 

163 

21 219 

245 

272 

299 

325, 

352 

378 

405 431 458 

3| 


8,1 

7,8 

164 

484 

511 

537 

564 

590 

617 

643 

669 696 722 

41 


10,8 

10,4 

165 

748 

775 

801 

827 

854 

880 

906 

932 968 985 

5 


13,5 

13,0 

166 

22 011 

037 

063 

089 

115 

141 

167 

194 220 246 

6 


16,2 

15,6 

167 

272 

298 

324 

350 

376 

401 

427 

453 479 505 

7 


18,9 

18,2 

168 

531 

557 

583 

608 

634 

660 

686 

712 737 763 

8 


21,6 

20,8 

169 

789 

814 

840 

866 

891 

917 

943 

968 994*019 

9 


24,3 

23,4 

170 

23 045 

070 

096 

121 

147 

172 

198 

223 249 274 



25 


171 

300 

325 

350 

376 

401 

426 

452 

477 502 528 


1 

2,6 


172 

553 

578 

603 

629 

654 

679 

704 

729 754 779 


2 



173 

805 

830 

855 

880 

905 

930 

955 

980*005*030 


3 

7,6 


174 

24 055 

080 

105 

130 

155 

180 

204 

229 254 279 


4 

10,0 


175 

304 

329 

353 

378 

403 

428 

452 

477 502 627 


5 

12,5 


176 

551 

576 

601 

625 

650 

674 

699 

724 748 773 

6 

15,0 


177 

797 

822 

846 

871 

895 

920 

944 

969 993*018 


7 

17,6 


178 

25 042 

066 

091 

115 

139 

164 

188 

212 237 261 

8 

20,0 


179 

285 

310 

334 

358 

382 

406 

431 

455 479 503 

9 

22,6 


180 

527 

551 

575 

600 

624 

648 

672 

696 720 744 



24 

23 

181 

768 

792 

816 

840 

864 

888 

912 

935 959 983 


1 

2,4 

2,3 

182 

26 007 

031 

055 

079 

102 

126 

150 

174 198 221 


2 

4,8 

4,6 

183 

245 

269 

293 

316 

340 

364 

387 

411 435 458 


3 

7,2 

6,9 

184 

482 

505 

529 

553 

576 

600 

623 

647 670 694 


4 

9,6 

9,2 

185 

717 

741 

764 

788 

811 

834 

858 

881 905 928 


5 

12,0 

11,6 

186 

951 

975 

998*021*045 

*068*091*114*138*161 

61 

14,4 

13,8 

187 

27 184 

207 

231 

254 

277 

300 

323 

346 370 393 


7 

16,8 

16,1 

188 

416 

439 

462 

485 

508 

631 

554 

577 600 623 


8 

19,2 

18,4 

189 

646 

669 

692 

715 

738 

761 

784 

807 830 852 


9 

21,6 

20,7 

190 

875 

898 

921 

944 

967 

989*012*035*058*081 



22 

21 

191 

28 103 

126 

149 

171 

194 

217 

240 

262 285 307 


1 

2,2 

2,1 

192 

330 

353 

375 

398 

421 

443 

466 

488 511 533 


2 

4,4 

4,2 

193 

556 

578 

601 

623 

646 

668 

691 

713 735 768 


3 

6,6 

6,3 

194 

780 

803 

825 

847 

870 

892 

914 

937 959 981 


4 

8,8 

8,4 

195 

29 003 

026 

048 

070 

092 

115 

137 

159 181 203 


5 

11,0 

10,5 

196 

226 

248 

270 

292 

314 

336 

358 

380 403 425 


6 

13,2 

12,6 

197 

447 

469 

491 

513 

635 

557 

579 

601 623 645 


7 

15,4 

14,7 

198 

667 

688 

710 

732 

754 

776 

798 

820 842 863 


8 

17,6 

16,8 

199 

885 

907 

929 

951 

973 

994*016*038*060*081 


9 

19,8 

18,9 

200 

30 103 

125 

146 

168 

190 

211 

233 

265 276 298 





N. 

0 

1 

2 

3 

4 

1 

il 5 

6 

7 8 9 


Proportional 












parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 












parts 


200 

30 

103 

125 

146 

168 

190 

211 

233 

255 

276 

298 


22 

21 

201 

320 

341 

363 

384 

406 

428 

449 

471 

492 

514 

1 

2,2 

2,1 

202 


635 

557 

678 

600 

621 

643 

664 

685 

707 

728 

2 

4,4 

4,2 

203 


760 

771 

792 

814 

835 

856 

878 

899 

920 

942 

3 

6,6 

6,3 

204 


963 

984*006*027*048 

*069*091*112*133*154 

4 

8,8 

8,4 

206 

31 

175 

197 

218 

239 

260 

281 

302 

323 

345 

366 

5 

11,0 

10,5 

206 

387 

408 

429 

450 

471 

492 

513 

534 

555 

576 

6 

13,2 

12,6 

207 


597 

618 

639 

660 

681 

702 

723 

744 

765 

785 

7 

15,4 

14,7 

208 


806 

827 

848 

869 

890 

911 

931 

952 

973 

994 

8 

17,6 

16,8 

209 

32 

015 

035 

056 

077 

098 

118 

139 

160 

181 

201 

9 

19,8 

18,9 

210 


222 

243 

263 

284 

305 

325 

346 

366 

387 

408 


20 


211 


428 

449 

469 

490 

510 

531 

552 

572 

593 

613 

1 

2,0 


212 


634 

654 

675 

695 

715 

736 

756 

777 

797 

818 

2 

4,0 


213 


838 

858 

879 

899 

919 

940 

960 

980*001*021 

3 

6,0 


214 

33 

041 

062 

082 

102 

122 

143 

163 

183 

203 

224 

4 

8,0 


215 


244 

264 

284 

304 

325 

345 

365 

385 

405 

425 

5 

10,0 


216 


445 

465 

486 

506 

526 

546 

566 

586 

606 

626 

6 

12,0 


217 


646 

666 

686 

706 

726 

746 

766 

786 

806 

826 

7 

14,0 


218 


846 

866 

885 

905 

925 

945 

965 

985*005*025 

8 

16,0 


219 

34 

044 

064 

084 

104 

124 

143 

163 

183 

203 

223 

9 

18,0 


220 


242 

262 

282 

301 

321 

341 

361 

380 

400 

420 


19 


221 


439 

459 

479 

498 

518 

537 

557 

577 

596 

616 

1 

1,9 


222 


635 

655 

674 

694 

713 

733 

753 

772 

792 

811 

2 

3,8 


223 


830 

850 

869 

889 

908 

928 

947 

967 

986*005 

3 

5,7 


224 

35 

025 

044 

064 

083 

102 

122 

141 

160 

180 

199 

4 

7,6 


225 


218 

238 

257 

276 

295 

315 

334 

353 

372 

392 

5 

9,5 


226 


411 

430 

449 

468 

488 

507 

526 

545 

564 

583 

6 

11,4 


227 


603 

622 

641 

660 

679 

698 

717 

736 

755 

774 

7 

13,3 


228 


793 

813 

832 

851 

870 

889 

908 

927 

946 

965 

8 

15,2 


229 


984*003*021*040*059 

*078*097*116*135*154 

9 

17,1 


230 

36 

173 

192 

211 

229 

248 

267 

286 

305 

324 

342 


18 


231 


361 

380 

399 

418 

436 

455 

474 

493 

511 

530 

1 

1,8 


232 


649 

668 

586 

605 

624 

642 

661 

680 

698 

717 

2 

3,6 


233 


736 

754 

773 

791 

810 

829 

847 

866 

884 

903 

3 

5,4 


234 


922 

940 

959 

977 

996 

*014*033*051*070*088 

4 

7,2 


235 

37 

107 

125 

144 

162 

181 

199 

218 

236 

254 

273 

5 

9,0 


236 


291 

310 

328 

346 

365 

383 

401 

420 

438 

457 

6 

10,8 


237 


475 

493 

511 

530 

548 

566 

585 

603 

621 

639 

7 

12,6 


238 


658 

676 

694 

712 

731 

749 

767 

785 

803 

822 

8 

14,4 


239 


840 

858 

876 

894 

912 

931 

949 

967 

985*003 

9 

16,2 


240 

38 

021 

039 

057 

075 

093 

112 

130 

148 

166 

184 


17 


241 


202 

220 

238 

256 

274 

292 

310 

328 

346 

364 

1 

1,7 


242 


382 

399 

417 

435 

453 

471 

489 

507 

525 

543 

2 

3,4 


243 


561 

678 

596 

614 

632 

650 

668 

686 

703 

721 

3 

5,1 


244 


739 

757 

775 

792 

810 

828 

846 

863 

881 

899 

4 

6,8 


245 


917 

934 

952 

970 

987 

*005*023*041*058*076 

5 

8,5 


246 

39 

094 

111 

129 

146 

164 

182 

199 

217 

235 

252 

6 

10,2 


247 


270 

287 

305 

322 

340 

358 

375 

393 

410 

428 

7 

11,9 


248 


445 

463 

480 

498 

515 

633 

550 

568 

585 

602 

8 

13,6 


249 


620 

637 

655 

672 

690 

707 

724 

742 

759 

777 

9 

15,3 


250 


794 

811 

829 

846 

863 

881 

898 

915 

933 

950 




N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 













l| 

parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N . 

0 12 3 4 

5 6 7 8 9 

Proportional 

parts 

250 

39 794 811 829 846 863 

881 898 916 933 960 


18 

261 

967 985 * 002 * 019*037 

* 054 * 071 * 088 * 106*123 

1 

1/8 

252 

40 140 167 175 192 209 

226 243 261 278 296 

2 

3,6 

253 

312 329 346 364 381 

398 416 432 449 466 

3 

6,4 

254 

483 600 618 636 652 

669 686 603 620 637 

4 

7,2 

255 

664 671 688 705 722 

739 756 773 790 807 

5 

9,0 

256 

824 841 858 876 892 

909 926 943 960 976 

6 

10,8 

257 

993 * 010 * 027 * 044*061 

* 078 * 095 * 111 * 128*145 

7 

12,6 

268 

41 162 179 196 212 229 

246 263 280 296 313 

8 

14,4 

269 

330 347 363 380 397 

414 430 447 464 481 

9 

16,2 

260 

497 514 631 547 664 

581 697 614 631 647 


17 

261 

664 681 697 714 731 

747 764 780 797 814 

1 

1/7 

262 

830 847 863 880 896 

913 929 946 963 979 

2 

3,4 

263 

996 * 012 * 029 * 045*062 

* 078 * 095 * 111 * 127*144 

3 

5/1 

264 

42 160 177 193 210 226 

243 269 275 292 308 

4 

6,8 

265 

325 341 367 374 390 

406 423 439 456 472 

5 

8,5 

266 

488 504 521 537 653 

670 686 602 619 635 

6 

10,2 

267 

651 667 684 700 716 

732 749 765 781 797 

7 

11,9 

268 

813 830 846 862 878 

894 911 927 943 969 

8 

13,6 

269 

975 991 * 008 * 024*040 

* 056 * 072 * 088 * 104*120 

9 

15,3 

270 

43 136 152 169 185 201 

217 233 249 265 281 


16 

271 

297 313 329 345 361 

377 393 409 425 441 

1 

1,6 

272 

457 473 489 505 521 

637 653 669 684 600 

2 

3,2 

273 

616 632 648 664 680 

696 712 727 743 769 


4,8 

274 

775 791 807 823 838 

864 870 886 902 917 

4 

6.4 

275 

933 949 965 981 996 

* 012 * 028 * 044 * 069*075 

6 

8,0 

276 

44 091 107 122 138 154 

170 185 201 217 232 

6 

9,6 

277 

248 264 279 295 311 

326 342 358 373 389 

7 

11,2 

278 

404 420 436 451 467 

483 498 514 629 645 

8 

12,8 

279 

660 576 692 607 623 

638 654 669 686 700 

9 

14,4 

280 

716 731 747 762 778 

793 809 824 840 865 


15 

281 

871 886 902 917 932 

948 963 979 994*010 

1 

1/5 

282 

45 025 040 056 071 086 

102 117 133 148 163 

2 

3,0 

283 

179 194 209 226 240 

255 271 286 301 317 

3 

4.6 

284 

332 347 362 378 393 

408 423 439 454 469 

4 

6,0 

286 

484 500 615 530 545 

661 576 691 606 621 

5 

7,0 

286 

637 652 667 682 697 

712 728 743 758 773 

6 

9,0 

287 

788 803 818 834 849 

864 879 894 909 924 

71 

10,6 

288 

939 964 969 984*000 

* 015 * 030 * 046 * 060*075 

S 

12,0 

289 

46 090 105 120 135 160 

165 180 195 210 226 

9 i 

13,6 

290 

240 255 270 285 300 

315 330 345 369 374 


14 

291 1 

389 404 419 434 449 

464 479 494 509 523 

1 

1/4 

292 i 

638 653 568 583 598 

613 627 642 667 672 

2 

2,8 

293 

687 702 716 731 746 

761 776 790 805 820 

3 i 

4,2 

294 

835 850 864 879 894 

909 923 938 953 967 

4 

5,6 

295 

982 997 * 012 * 026*041 

* 056 * 070 * 085 * 100*114 

5 

7/0 

296 

47 129 144 159 173 188 

202 217 232 246 261 

6 

8/4 

297 

276 290 305 319 334 

349 363 378 392 407 

7 

9,8 

298 

422 436 461 465 480 

494 609 524 638 653 

8 

11,2 

299 

667 682 596 611 626 

640 654 669 683 698 

9 

12,6 

300 

712 727 741 756 770 

784 799 813 828 842 



N . 

0 12 3 4 

5 6 7 8 9 

Proportional 




1 

parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 


5 6 7 8 9 

Proportional 

parts 

300 

47 712 727 741 756 770 

784 799 813 828 842 



301 

857 871 885 900 914 

929 943 958 972 986 



302 

48 001 015 029 044 058 

073 087 101 116 130 



303 

144 159 173 187 202 

216 230 244 269 273 


15 

304 

287 302 316 330 344 

359 373 387 401 416 

1 

1,5 

305 

430 444 458 473 487 

501 515 530 544 568 

2 

3,0 

306 

572 586 601 615 629 

643 657 671 686 700 

3 

4,5 

307 

714 728 742 756 770 

785 799 813 827 841 

4 

6,0 

308 

855 869 883 897 911 

926 940 954 968 982 

5 

7,5 

309 

996 * 010 * 024 * 038*052 

* 066 * 080 * 094 * 108*122 

6 

9,0 




7 

10,5 

310 

49 i 36 150 164 178 192 

206 220 234 248 262 

8 

12,0 

311 

276 290 304 318 332 

346 360 374 388 402 

9 

13,5 

312 

415 429 443 457 471 

485 499 513 527 541 



313 

554 568 582 596 610 

624 638 651 665 679 



314 

693 707 721 734 748 

762 776 790 803 817 



315 

831 845 859 872 886 

900 914 927 941 955 


14 

316 

969 982 996 * 010*024 

* 037 * 051 * 065 * 079*092 

1 

1,4 

317 

50 106 120 133 147 161 

174 188 202 215 229 

2 

2,8 

318 

243 256 270 284 297 

311 325 338 352 365 

3 

4,2 

319 

379 393 406 420 433 

447 461 474 488 501 

4 

5,6 

320 

515 529 542 556 569 

583 596 610 623 637 

6 

8,4 

321 

651 664 678 691 705 

718 732 745 769 772 

7 

9,8 

322 

786 799 813 826 840 

853 866 880 893 907 

8 

11,2 

323 

920 934 947 961 974 

987 * 001 * 014 * 028*041 

9 

12,6 

324 

51 055 068 081 095 108 

121 135 148 162 175 



325 

188 202 215 228 242 

255 268 282 295 308 



326 

322 335 348 362 375 

388 402 415 428 441 



327 

455 468 481 495 508 

621 634 548 661 574 


13 

328 

587 601 614 627 640 

654 667 680 693 706 

1 

1,3 

329 

720 733 746 759 772 

786 799 812 825 838 

2 

2,6 




3 

3,9 

330 

851 865 878 891 904 

917 930 943 957 970 

4 

5,2 

331 

983 996 * 009 * 022*035 

* 048 * 061 * 075 * 088*101 

5 

6,5 

332 

52 114 127 140 153 166 

179 192 205 218 231 

6 

7,8 

333 

244 257 270 284 297 

310 323 336 349 362 

7 

9,1 

334 

376 388 401 414 427 

440 453 466 479 492 

8 

10,4 

335 

504 617 530 543 556 

569 582 595 608 621 

9 

11,7 

336 

634 647 660 673 686 

699 711 724 737 750 



337 

763 776 789 802 815 

827 840 853 866 879 



338 

892 905 917 930 943 

956 969 982 994*007 



339 

53 020 033 046 058 071 

084 097 110 122 135 


12 




1 

1,2 

340 

148 161 173 186 199 

212 224 237 250 263 

2 

2,4 

341 

275 288 301 314 326 

339 352 364 377 390 

3 

3,6 

342 

403 416 428 441 453 

466 479 491 504 517 

4 

4,8 

343 

629 542 655 567 580 

593 605 618 631 643 

5 

6,0 

344 

656 668 681 694 706 

719 732 744 757 769 

6 

7,2 

345 

782 794 807 820 832 

845 857 870 882 895 

7 

8,4 

346 

908 920 933 945 958 

970 983 995 * 008*020 

8 

9,6 

347 

64 033 046 058 070 083 

095 108 120 133 145 

9 

10,8 

348 

158 170 183 195 208 

220 233 245 258 270 



349 

283 296 307 320 332 

345 357 370 382 394 



350 

407 419 432 444 456 

469 481 494 506 518 



N. 

0 12 3 4 

5 6 7 8 9 

Proportional 




L_ 

parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 12 3 4 

5 6 7 8 9 

Proportional 

parts 

350 

54 407 419 432 444 456 

469 481 494 506 518 



351 

631 543 666 668 680 

593 605 617 630 642 



362 

654 667 679 691 704 

716 728 741 763 765 



363 

777 790 802 814 827 

839 851 864 876 888 


13 

364 

900 913 925 937 949 

962 974 986 998*011 

1 

1/3 

356 

55 023 035 047 060 072 

084 096 108 121 133 

2 

2/8 

366 

145 157 169 182 194 

206 218 230 242 255 

3 

3,9 

357 

267 279 291 303 315 

328 340 362 364 376 

4 

5/2 

368 

388 400 413 425 437 

449 461 473 485 497 

5 

6,5 

359 

609 622 634 646 668 

570 682 694 606 618 

6 

7,8 




7 

9,1 

360 

630 642 654 666 678 

691 703 715 727 739 

8 

10,4 

361 

751 763 775 787 799 

811 823 836 847 859 

9 

11,7 

362 

871 883 895 907 919 

931 943 955 967 979 



363 

991*003’K)15*027*038 

*060*062*074*086*098 



364 

56 110 122 134 146 158 

170 182 194 205 217 



365 

229 241 253 265 277 

289 301 312 324 336 


12 

366 

348 360 372 384 396 

407 419 431 443 455 

1 

1/2 

867 

467 478 490 502 514 

626 538 549 661 573 

2 

2,4 

368 

685 597 608 620 632 

644 656 667 679 691 

3 

3,6 

369 

703 714 726 738 750 

761 773 786 797 808 

4 

4,8 




5 

6,0 

370 

820 832 844 866 867 

879 891 902 914 926 

6 

7,2 

371 

937 949 961 972 984 

996*008*019*031*043 

7 

8,4 

372 

57 054 066 078 089 101 

113 124 136 148 169 

8 

9,6 

373 

171 183 194 206 217 

229 241 262 264 276 

9 

10,8 

374 

287 299 310 322 334 

346 357 368 380 392 



375 

403 415 426 438 449 

461 473 484 496 607 



376 

519 630 542 663 666 

576 588 600 611 623 



377 

634 646 657 669 680 

692 703 715 726 738 


11 

378 

749 761 772 784 795 

807 818 830 841 852 

1 

1/1 

379 

864 875 887 898 910 

921 933 944 955 967 

2 

2/2 




3 

3,3 

380 

978 990*001*013*024 

*035*047*058*070*081 

4 

4,4 

381 

58 092 104 115 127 138 

149 161 172 184 196 

5 

6.6 

382 

206 218 229 240 252 

263 274 286 297 309 

6 

6,6 

383 

320 331 343 354 365 

377 388 399 410 422 

7 

7,7 

384 

433 444 456 467 478 

490 501 512 524 535 

8 

8,8 

385 

546 557 669 580 591 

602 614 625 636 647 

9 

9,9 

386 

659 670 681 692 704 

715 726 737 749 760 



387 

771 782 794 805 816 

827 838 860 861 872 



388 

883 894 906 917 928 

939 950 961 973 984 



389 

995*006*017*028*040 

*061*062*073*084*095 


10 




1 

1,0 

390 

59 106 118 129 140 151 

162 173 184 195 207 

2 

i 2,0 

391 

218 229 240 261 262 

273 284 295 306 318 

3 

1 3,0 

392 

329 340 351 362 373 

384 395 406 417 428 

4 

4,0 

393 

439 450 461 472 483 

494 506 617 528 539 

5 

5,0 

394 

550 661 672 583 694 

606 616 627 638 649 

6 

6,0 

395 

660 671 682 693 704 

716 726 737 748 759 

7 

7,0 

396 

770 780 791 802 813 

824 835 846 867 868 

^1 

8,0 

397 

879 890 901 912 923 

934 945 966 966 977 

9| 

9,0 

398 

988 999*010’^021*032 

*043*054*065*076*086 



399 

60 097 108 119 130 141 

162 163 173 184 196 



400 

206 217 228 239 249 

260 271 282 293 304 



N. 

0 12 3 4 

6 6 7 6 9 

Proportional 





parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 

parts 

400 

60 206 

217 

228 

239 

249 

260 

271 

282 

293 

304 



401 

314 

325 

336 

347 

358 

369 

379 

390 

401 

412 



402 

423 

433 

444 

455 

466 

477 

487 

498 

509 

520 



403 

531 

541 

552 

563 

574 

584 

595 

606 

617 

627 



404 

638 

649 

660 

670 

681 

692 

703 

713 

724 

735 



405 

746 

756 

767 

778 

788 

799 

810 

821 

831 

842 



406 

853 

863 

874 

885 

895 

906 

917 

927 

938 

949 



407 

959 

970 

981 

991 

*002 

*013 *023 *034 *045 *055 


11 

408 

61 066 

077 

087 

098 

109 

119 

130 

140 

151 

162 

1 

M 

409 

172 

183 

194 

204 

215 

225 

236 

247 

257 

268 

2 

2.2 












3 

3.3 

410 

278 

289 

300 

310 

321 

331 

342 

352 

363 

374 

4 

4/4 

411 

384 

395 

405 

416 

426 

437 

448 

458 

469 

479 

5 

5/5 

412 

490 

500 

511 

521 

532 

542 

553 

563 

574 

584 

6 

6.6 

413 

595 

606 

616 

627 

637 

648 

658 

669 

679 

690 

7 

7.7 

414 

700 

711 

721 

731 

742 

752 

763 

773 

784 

794 

8 

8.8 

415 

805 

815 

826 

836 

847 

857 

868 

878 

888 

899 

9 

9/9 

416 

909 

920 

930 

941 

951 

962 

972 

982 

993 *003 



417 

62 014 

024 

034 

045 

055 

066 

076 

086 

097 

107 



418 

118 

128 

138 

149 

159 

170 

180 

190 

201 

211 



419 

221 

232 

242 

252 

263 

273 

284 

294 

304 

315 



420 

325 

335 

346 

356 

366 

377 

387 

397 

408 

418 


10 

421 

428 

439 

449 

459 

469 

480 

490 

500 

511 

521 

1 

1.0 

422 

531 

542 

552 

562 

572 

583 

593 

603 

613 

624 

2 

2.0 

423 

634 

644 

655 

665 

675 

685 

696 

706 

716 

726 

3 

3.0 

424 

737 

747 

757 

767 

778 

788 

798 

808 

818 

829 

4 

4.0 

425 

839 

849 

859 

870 

880 

890 

900 

910 

921 

931 

5 

50 

426 

941 

951 

961 

972 

982 

992 *002*012 *022 *033 

6 

60 

427 

63 043 

053 

063 

073 

083 

094 

104 

114 

124 

134 

7 

7.0 

428 

144 

155 

165 

175 

185 

195 

205 

215 

225 

236 

8 

8.0 

429 

246 

256 

266 

276 

286 

296 

306 

317 

327 

337 

9 

9.0 

430 

347 

357 

367 

377 

387 

397 

407 

417 

428 

438 



431 

448 

458 

468 

478 

488 

498 

508 

518 

528 

538 



432 

548 

558 

568 

579 

589 

599 

609 

619 

629 

639 



433 

649 

659 

669 

679 

689 

699 

709 

719 

729 

739 



434 

749 

759 

769 

779 

789 

799 

809 

819 

829 

839 



435 

849 

859 

869 

879 

889 

899 

909 

919 

929 

939 


9 

436 

949 

959 

969 

979 

988 

998 *008 *018 *028 *038 

1 

0.9 

437 

64 048 

058 

068 

078 

088 

098 

108 

118 

128 

137 

2 

1.8 

438 

147 

157 

167 

177 

187 

197 

207 

217 

227 

237 

3 

2.7 

439 

246 

256 

266 

276 

286 

296 

306 

316 

326 

335 

4 

3.6 












5 

4.5 

440 

345 

355 

365 

375 

385 

395 

404 

414 

424 

434 

6 

5.4 

441 

444 

454 

464 

473 

483 

493 

503 

513 

523 

532 

7 

6.3 

442 

542 

552 

562 

572 

582 

591 

601 

611 

621 

631 

8 

7.2 

443 

640 

650 

660 

670 

680 

689 

699 

709 

719 

729 

9 

81 

444 

738 

748 

758 

768 

777 

787 

797 

807 

816 

826 



445 

836 

846 

856 

865 

875 

885 

895 

904 

914 

924 



446 

933 

943 

953 

963 

972 

982 

992 *002 *01 1 *021 



447 

65 031 

040 

050 

060 

070 

079 

089 

099 

108 

118 



448 

128 

137 

147 

157 

167 

176 

186 

196 

205 

215 



449 

225 

234 

244 

254 

263 

273 

283 

292 

302 

312 



4B0 

321 

331 

341 

350 

360 

369 

379 

389 

398 

408 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 


parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 













parts 

450 

65 

321 

331 

341 

350 

360 

369 

379 

389 

398 

408 



451 


418 

427 

437 

447 

456 

466 

475 

485 

495 

504 



452 


514 

523 

533 

543 

552 

562 

571 

581 

591 

600 



453 


610 

619 

629 

639 

648 

658 

667 

677 

686 

696 



454 


706 

715 

725 

734 

744 

753 

763 

772 

782 

792 



455 


801 

811 

820 

830 

839 

849 

858 

868 

877 

887 



456 


896 

906 

916 

925 

935 

944 

954 

963 

973 

982 



457 


992 *001 *011 *020 *030 

*039 *049 *058 *068 *077 


10 

458 

66 

087 

096 

106 

115 

124 

134 

143 

153 

162 

172 

1 

PO 

459 


181 

191 

200 

210 

219 

229 

238 

247 

257 

266 

2 

2.0 













3 

3.0 

460 


276 

285 

295 

304 

314 

323 

332 

342 

351 

361 

4 

4.0 

461 


370 

380 

389 

398 

408 

417 

427 

436 

445 

455 

5 

50 

462 


464 

474 

483 

492 

502 

511 

521 

530 

539 

549 

6 

60 

463 


558 

567 

577 

586 

596 

605 

614 

624 

633 

642 

7 

7.0 

464 


652 

661 

671 

680 

689 

699 

708 

717 

727 

736 

8 

8.0 

465 


745 

755 

764 

773 

783 

792 

801 

811 

820 

829 

9 

90 

466 


839 

848 

857 

867 

876 

885 

894 

904 

913 

922 



467 


932 

941 

950 

960 

969 

978 

987 

997 *006 *015 



468 

67 

025 

034 

043 

052 

062 

071 

080 

089 

099 

108 



469 


117 

127 

136 

145 

154 

164 

173 

182 

191 

201 



470 


210 

219 

228 

237 

247 

256 

265 

274 

284 

293 



471 


302 

311 

321 

330 

339 

348 

357 

367 

376 

385 


9 

472 


394 

403 

413 

422 

431 

440 

449 

459 

468 

477 

1 

09 

473 


486 

495 

504 

514 

523 

532 

541 

550 

560 

569 

2 

1.8 

474 


578 

587 

596 

605 

614 

624 

633 

642 

651 

660 

3 

2.7 

475 


669 

679 

688 

697 

706 

715 

724 

733 

742 

752 

4 

36 

476 


761 

770 

779 

788 

797 

806 

815 

825 

834 

843 

5 

45 

477 

1 

852 

861 

870 

879 

888 

897 

906 

916 

925 

934 

6 

54 

478 

i 

943 

952 

961 

970 

979 

988 

997 *006 *015 *024 

7 

63 

479 

68 

034 

043 

052 

061 

070 

079 

088 

097 

106 

115 

8 

7.2 













9 i 

! 8.1 

480 


124 

133 

142 

151 

160 

169 

178 

187 

196 

205 



481 


215 

224 

233 

242 

251 

260 

269 

278 

287 

296 



482 


305 

314 

323 

332 

341 

350 

359 

368 

377 

386 



483 


395 

404 

413 

422 

431 

440 

449 

458 

467 

476 



484 


485 

494 

502 

511 

520 

529 

538 

547 

556 

565 



485 


574 

583 

592 

601 

610 

619 

628 

637 

646 

655 


8 

486 


664 

673 

681 

690 

699 

708 

717 

726 

735 

744 

1 

0.8 

487 


753 

762 

771 

780 

789 

797 

806 

815 

824 

833 

2 

1.6 

488 


842 

851 

860 

869 

878 

886 

895 

904 

913 

922 

3 

2.4 

489 i 


931 

940 

949 

958 

966 

975 

984 

993 

*002 *011 

4 

i 3'2 

1 












5 

40 

490 

69 

020 

028 

037 

046 

055 

064 

073 

082 

090 

099 

6 

4.8 

491 


108 

117 

126 

135 

144 

152 

161 

170 

179 

188 

7 

5 6 

492 


197 

205 

214 

223 

232 

241 

249 

258 

267 

276 

8 

64 

493 


285 

294 

302 

311 

320 

329 

338 

346 

355 

364 

9 

7-2 

494 


373 

381 

390 

399 

408 

417 

425 

434 

443 

452 



495 : 

461 

469 

478 

487 

496 

504 

513 

522 

531 

539 



496 i 


548 

557 

566 

574 

583 

592 

601 

609 

618 

627 



497 


636 

644 

653 

662 

671 

679 

688 

697 

705 

714 



498 


723 

732 

740 

749 

758 

767 

775 

784 

793 

801 



499; 


810 

819 

827 

836 

845 

854 

862 

871 

880 

888 



500 1 


897 

906 

914 

923 

932 

940 

949 

958 

966 

975 



N. ■ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 


L 











parts 


FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 

parts 

600 

69 897 

906 

914 

923 

932 

940 

949 

958 

966 

975 



501 

984 

992 

*001 *010 *018 

*027 *036 *044 *053 *062 



502 

70 070 

079 

088 

096 

105 

114 

122 

131 

140 

148 



503 

157 

165 

174 

183 

191 

200 

209 

217 

226 

234 



504 

243 

252 

260 

269 

278 

286 

295 

303 

312 

321 



505 

329 

338 

346 

355 

364 

372 

381 

389 

398 

406 



506 

415 

424 

432 

441 

449 

458 

467 

475 

484 

492 



507 

501 

509 

518 

526 

535 

544 

552 

561 

569 

578 


9 

508 

586 

595 

603 

612 

621 

629 

638 

646 

655 

663 

1 

0'9 

509 

672 

680 

689 

697 

706 

714 

723 

731 

740 

749 

2 

I'S 












3 

2.7 

610 

757 

766 

774 

783 

791 

800 

808 

817 

825 

834 

4 

3^6 

511 

842 

851 

859 

868 

876 

885 

893 

902 

910 

919 

5 

4^5 

512 

927 

935 

944 

952 

961 

969 

978 

986 

995 *003 

6 

5/4 

513 

71 012 

020 

029 

037 

046 

054 

063 

071 

079 

088 

7 

63 

514 

096 

105 

113 

122 

130 

139 

147 

155 

164 

172 

8 

7/2 

515 

181 

189 

198 

206 

214 

223 

231 

240 

248 

257 

9 

8/1 

516 

265 

273 

282 

290 

299 

307 

315 

324 

332 

341 



517 

349 

357 

366 

374 

383 

391 

399 

408 

416 

425 



518 

433 

441 

450 

458 

466 

475 

483 

492 

500 

508 



519 

517 

525 

533 

542 

550 

559 

567 

575 

584 

592 



620 

600 

609 

617 

625 

634 

642 

650 

659 

667 

675 


8 

521 

684 

692 

700 

700 

717 

725 

734 

742 

750 

759 

1 

08 

522 

767 

775 

784 

792 

800 

809 

817 

825 

834 

842 

2 

1/6 

523 

850 

858 

867 

875 

883 

892 

900 

908 

917 

925 

3 

24 

524 

933 

941 

950 

958 

966 

975 

983 

991 

999 *008 

4 

3'2 

525 

72 016 

024 

032 

041 

049 

057 

066 

074 

082 

090 

5 

40 

526 

099 

107 

115 

123 

132 

140 

148 

156 

165 

173 

6 

4/8 

527 

181 

189 

198 

206 

214 

222 

230 

239 

247 

255 

7 

56 

528 

1 263 

272 

280 

288 

296 

304 

313 

321 

329 

337 

8 

6'4 

529 1 

346 

354 

362 

370 

378 

387 

395 

403 

411 

419 

9 

7/2 

630 

428 

436 

444 

452 

460 

469 

477 

485 

493 

501 



531 

509 

518 

526 

534 

542 

550 

558 

567 

575 

583 



532 

591 

599 

607 

616 

624 

632 

640 

648 

650 

665 



533 

673 

681 

689 

697 

705 

713 

722 

730 

738 

746 



534 

754 

762 

770 

779 

787 

795 

803 

811 

819 

827 



535 

835 

843 

852 

860 

868 

876 

884 

892 

900 

908 


7 

536 

916 

925 

933 

941 

949 

957 

965 

973 

981 

989 

1 

0.7 

537 

997 *006 *014 *022 *030 

*038 

*046 *054 *062 *070 

2 

1'4 

538 

73 078 

086 

094 

102 

111 

119 

127 

135 

143 

151 

3 

2.1 

539 

159 

167 

175 

183 

191 

199 

207 

215 

223 

231 

4 

2/8 












5 

3/5 

640 

239 

247 

255 

263 

272 

280 

288 

296 

304 

312 

6 

4/2 

541 

320 

328 

336 

344 

352 

360 

368 

376 

384 

392 

7 

4/9 

542 

400 

408 

416 

424 

432 

440 

448 

456 

464 

472 

8 

5/6 

543 [ 

480 

488 

496 

504 

512 

520 

528 

536 

544 

552 

9 

6/3 

544 

560 

568 

576 

584 

592 

600 

608 

616 

624 

632 



545 1 

640 

648 

656 

664 

672 

679 

687 

695 

703 

711 



546. 

719 

727 

735 

743 

751 

759 

767 

775 

783 

791 



547' 

799 

807 

815 

823 

830 

838 

846 

854 

862 

870 



548 

878 

886 

894 

902 

910 

918 

926 

933 

941 

949 



549 

957 

965 

973 

981 

989 

997 *005 *013 *020 *028 



660 

74 036 

044 

052 

060 

068 

076 

084 

092 

099 

107 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 












parts 


26 




FIVE-PLACE LOGARITHMS (Continued) 


N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 













parts 

560 

74 

036 

044 

052 

060 

068 

076 

084 

092 

099 

107 



551 


115 

123 

131 

139 

147 

155 

162 

170 

178 

186 



552 


194 

202 

210 

218 

225 

233 

241 

249 

257 

265 



553 


273 

280 

288 

296 

304 

312 

320 

327 

335 

343 



554 


351 

359 

367 

374 

382 

390 

398 

406 

414 

421 



555 


429 

437 

445 

453 

461 

468 

476 

484 

492 

500 



556 


507 

515 

523 

531 

539 

547 

554 

562 

570 

578 



557 


586 

593 

601 

609 

617 

624 

632 

640 

648 

656 



558 


663 

671 

679 

687 

695 

702 

710 

718 

726 

733 



559 


741 

749 

757 

764 

772 

780 

788 

796 

803 

811 



660 


819 

827 

834 

842 

850 

858 

865 

873 

881 

889 


8 

561 


896 

904 

912 

920 

927 

935 

943 

950 

958 

966 

1 

0'8 

562 1 


974 

981 

989 

997 *005 

*012 *020 *028 *035 *043 

2 

P6 

563 

;75 

051 

059 

066 

074 

082 

089 

097 

105 

113 

120 

3 

2^4 

564 1 


128 

136 

143 

151 

159 

166 

174 

182 

189 

197 

4 

3r2 

565 


205 

213 

220 

228 

236 

243 

251 

259 

266 

274 

5 

4 0 

566 


282 

289 

297 

305 

312 

320 

328 

335 

343 

351 

6 i 

4^8 

667 


358 

366 

374 

381 

389 

397 

404 

412 

420 

427 

7 ! 

5'6 

568 


435 

442 

450 

458 

465 

473 

481 

488 

496 

504 


6 4 

569 


511 

519 

526 

534 

542 

549 

557 

565 

572 

580 

9 i 

7>2 

670 


587 

595 

603 

610 

618 

626 

633 

641 

648 

656 



571 


664 

671 

679 

686 

694 

702 

709 

717 

724 

732 



572 


740 

747 

755 

762 

770 

778 

785 

793 

800 

808 



573 


815 

823 

831 

838 

846 

853 

861 

868 

876 

884 



574 


891 

899 

im 

914 

921 

929 

937 

944 

952 

959 

• 


575 


967 

974 

982 

989 

997 

*005 *012 *020 *027 *035 



676 

76 

042 

050 

057 

065 

072 

080 

087 

095 

103 

110 



677 


118 

125 

133 

140 

148 

155 

163 

170 

178 

185 



578 


193 

200 

208 

215 

223 

230 

238 

245 

253 

260 



579 


268 

275 

283 

290 

298 

305 

313 

320 

328 

335 



680 


343 

350 

358 

365 

373 

380 

388 

395 

403 

410 


1 

581 


418 

425 

433 

440 

448 

455 

462 

470 

477 

485 

1 

0^7 

582 


492 

500 

507 

515 

522 

530 

537 

545 

552 

559 

2 

b4 

583 


567 

574 

582 

589 

597 

604 

612 

619 

626 

634 

3 

2/1 

684 


641 

649 

656 

664 

671 

678 

686 

693 

701 

708 

4 

2.8 

585 


716 

723 

730 

738 

745 

753 

760 

768 

775 

782 

5 

3.5 

586 


790 

797 

805 

812 

819 

827 

834 

842 

849 

856 

6 

4.2 

587 


864 

871 

879 

886 

893 

901 

908 

916 

923 

930 

7 

4.9 

688 


938 

945 

953 

960 

967 

975 

982 

989 

997 *004 

8 

5.6 

589 

77 

012 

019 

026 

034 

041 

048 

056 

063 

070 

078 

9 

6.3 

690 


085 

093 

100 

107 

115 

122 

129 

137 

144 

151 



591 


159 

166 

173 

181 

188 

195 

203 

210 

217 

225 



592 


232 

240 

247 

254 

262 

269 

276 

283 

291 

298 



593 


305 

313 

320 

327 

335 

342 

349 

357 

364 

371 



594 


379 

386 

393 

401 

408 

415 

422 

430 

437 

444 



595 


452 

459 

466 

474 

481 

488 

495 

503 

510 

517 



596 


525 

532 

539 

546 

554 

561 

568 

576 

583 

590 



597 


597 

605 

612 

619 

627 

634 

641 

648 

656 

663 



598 


670 

677 

685 

692 

699 

706 

714 

721 

728 

735 



599 


743 

750 

757 

764 

772 

779 

786 

793 

801 

808 



600 


815 

822 

830 

837 

844 

851 

859 

866 

873 

880 



N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 













parts 


27 





FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 

parts 

600 

77 815 

822 

830 

837 

844 

851 

859 

866 

873 

880 



601 

887 

895 

902 

909 

916 

924 

931 

938 

945 

952 



602 

960 

967 

974 

981 

988 

996 *003 *010 *017 *025 



603 

78 032 

039 

046 

053 

061 

068 

075 

082 

089 

097 



604 

104 

111 

118 

125 

132 

140 

147 

154 

161 

168 



605 

176 

183 

190 

197 

204 

211 

219 

226 

233 

240 



606 

247 

254 

262 

269 

276 

283 

290 

297 

305 

312 



607 

319 

326 

333 

340 

347 

355 

362 

369 

376 

383 


8 

608 

390 

398 

405 

412 

419 

426 

433 

440 

447 

455 

1 

0^8 

609 

462 

469 

476 

483 

490 

497 

504 

512 

519 

526 

2 

1'6 












3 

2^4 

610 

533 

540 

547 

554 

561 

569 

576 

583 

590 

597 

4 

3 2 

611 

604 

611 

618 

625 

633 

640 

647 

654 

661 

668 

5 

4 0 

612 

675 

682 

689 

696 

704 

711 

718 

725 

732 

739 

6 

4 8 

613 

746 

753 

760 

767 

774 

781 

789 

796 

803 

810 

7 

5'6 

614 

817 

824 

831 

838 

845 

852 

859 

866 

873 

880 

8 

6^4 

615 

888 

895 

902 

909 

916 

923 

930 

937 

944 

951 

9 

7'2 

616 

958 

965 

972 

979 

986 

993 *000 *007 *014 *021 



617 

79 029 

036 

043 

050 

057 

064 

071 

078 

085 

092 



618 

099 

106 

113 

120 

127 

134 

141 

148 

155 

162 



619 

169 

176 

183 

190 

197 

204 

211 

218 

225 

232 



620 

239 

246 

253 

260 

267 

274 

281 

288 

295 

302 


7 

621 

309 

316 

323 

330 

337 

344 

351 

358 

365 

372 

1 

0'7 

622 

379 

386 

393 

400 

407 

414 

421 

428 

435 

442 

2 

1'4 

623 

449 

456 

463 

470 

477 

484 

491 

498 

505 

511 

3 

2/1 

624 

518 

-525 

532 

539 

546 

553 

560 

567 

574 

581 

4 

2/8 

625 

588 

595 

602 

609 

616 

623 

630 

637 

644 

650 

5 

3/5 

626 

657 

664 

671 

678 

685 

692 

699 

706 

713 

720 

6 

42 

'627 

727 

734 

741 

748 

754 

761 

768 

775 

782 

789 

7 

4/9 

628 

796 

803 

810 

817 

824 

831 

837 

844 

851 

858 

8 

5/6 

629 

865 

872 

879 

886 

893 

900 

906 

913 

920 

927 

9 

6/3 

630 

934 

941 

948 

955 

962 

969 

975 

982 

989 

996 



631 

80 003 

010 

017 

024 

030 

037 

044 

051 

058 

065 



332 

072 

079 

085 

092 

099 

106 

113 

120 

127 

134 



633 

140 

147 

154 

161 

168 

175 

182 

188 

195 

202 



634 

209 

216 

223 

229 

236 

243 

250 

257 

264 

271 



635 

277 

284 

291 

298 

305 

312 

318 

325 

332 

339 


6 

636 

346 

353 

359 

366 

373 

380 

387 

393 

400 

407 

1 

0-6 

637 

414 

421 

428 

434 

441 

448 

455 

462 

468 

475 

2 

1/2 

638 

482 

489 

496 

502 

509 

516 

523 

530 

536 

543 

3 

1/8 

639 

550 

557 

564 

570 

577 

584 

591 

598 

604 

611 

4 

2/4 












5 

3/0 

640 

618 

625 

632 

638 

645 

652 

659 

665 

672 

679 

6 

3/6 

641 

686 

693 

699 

706 

713 

720 

726 

733 

740 

747 

7 

4/2 

642 

754 

760 

767 

774 

781 

787 

794 

801 

808 

814 

8 

4/8 

643 

821 

828 

835 

841 

848 

855 

862 

868 

875 

882 

9 

54 

644 

889 

895 

902 

909 

916 

922 

929 

936 

943 

949 



645 

956 

963 

969 

976 

983 

990 

996 *003 *010 *017 



646 

81 023 

030 

037 

043 

050 

057 

064 

070 

077 

084 



647 

090 

097 

104 

111 

117 

124 

131 

137 

144 

151 



648 

158 

164 

171 

178 

184 

191 

198 

204 

211 

218 



649 

224 

231 

238 

245 

251 

258 

265 

271 

278 

285 



660 

291 

298 

305 

311 

318 

325 

331 

338 

345 

351 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 


parts 


28 




FIVE-PLACE LOGARITHMS (Continued) 


N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 













parts 

650 

81 

291 

298 

305 

311 

318 

325 

331 

338 

345 

351 



651 


358 

365 

371 

378 

385 

391 

398 

405 

411 

418 



652 


425 

431 

438 

445 

451 

458 

465 

471 

478 

485 



653 


491 

498 

505 

511 

518 

525 

531 

538 

544 

551 



654 


558 

564 

571 

578 

584 

591 

598 

604 

611 

617 



655 


624 

631 

637 

644 

651 

657 

664 

671 

677 

684 



656 


690 

697 

704 

710 

717 

723 

730 

737 

743 

750 



657 

1 

757 

763 

770 

776 

783 

790 

796 

803 

809 

816 



658 


823 

829 

836 

842 

849 

856 

862 

869 

875 

882 



659 ^ 

889 

895 

902 

908 

915 

921 

928 

935 

941 

948 



660 

1 

954 

961 

968 

974 

981 

987 

994 *000 *007 *014 


7 

661 

GO 

020 

027 

033 

040 

046 

053 

060 

066 

073 

079 

1 

0 7 

662 


086 

092 

099 

105 

112 

119 

125 

132 

138 

145 

2 

1'4 

663 


151 

158 

164 

171 

178 

184 

191 

197 

204 

210 

3 

2>L 

664 


217 

223 

230 

236 

243 

249 

256 

263 

269 

276 

4 

2-8 

665 


282 

289 

295 

302 

308 

315 

321 

328 

334 

341 

5 

3-5 

666 


347 

354 

360 

367 

373 

380 

387 

393 

400 

406 

6 

4»2 

667 


413 

419 

426 

432 

439 

445 

452 

458 

465 

471 

7 

4-9 

668 


478 

484 

491 

497 

504 

510 

517 

523 

530 

536 

8 

5-6 

669 


543 

549 

556 

562 

569 

575 

582 

588 

595 

601 

9 

6-3 

670 


607 

614 

620 

627 

633 

640 

646 

653 

659 

666 



671 


672 

679 

685 

692 

698 

705 

711 

718 

724 

730 



672 


737 

743 

750 

756 

763 

769 

776 

782 

789 

795 



673 


802 

808 

814 

821 

827 

834 

840 

847 

853 

860 



674 


866 

872 

879 

885 

892 

898 

905 

911 

918 

924 



675 


930 

937 

943 

950 

956 

963 

969 

975 

982 

988 



676 


995 *001 *008 

*014 *020 

*027 *033 *040 

*046 *052 



677 

83 

059 

C65 

072 

078 

085 

091 

097 

104 

no 

117 



678 


123 

129 

136 

142 

149 

155 

161 

168 

174 

181 



679 


187 

193 

200 

206 

213 

219 

225 

232 

238 

245 



680 


251 

257 

264 

270 

276 

283 

289 

296 

302 

308 


6 

681 


315 

321 

327 

334 

340 

347 

353 

359 

366 

372 

1 

0-6 

682 


378 

385 

391 

398 

404 

410 

417 

423 

429 

436 

2 

1-2 

683 


442 

448 

455 

461 

467 

474 

480 

487 

493 

499 

3 

1-8 

684 


v506 

512 

518 

525 

531 

537 

544 

550 

556 

563 

4 

2-4 

685 


569 

575 

582 

588 

594 

601 

607 

613 

620 

626 

5 

3-0 

686 


632 

639 

645 

651 

658 

664 

670 

677 

683 

689 

6 

3-6 

687 


696 

702 

708 

715 

721 

727 

734 

740 

746 

753 

7 

4-2 

688 


759 

765 

771 

778 

784 

790 

797 

803 

809 

816 

8 

4 8 

689 


822 

828 

835 

841 

847 

853 

860 

866 

872 

879 

9 

5-4 

690 


885 

891 

897 

904 

910 

916 

923 

929 

935 

942 



691 


948 

954 

960 

967 

973 

979 

985 

992 

998*004 



692 

84 

on 

017 

023 

029 

036 

042 

048 

055 

061 

067 



693 


073 

080 

086 

092 

098 

105 

111 

117 

123 

130 



694 


136 

142 

148 

155 

161 

167 

173 

180 

186 

192 



695 


198 

205 

211 

217 

223 

230 

236 

242 

248 

255 



696 


261 

267 

273 

280 

286 

292 

298 

305 

311 

317 



697 


323 

330 

336 

342 

348 

354 

361 

367 

373 

379 



698 


386 

392 

398 

404 

410 

417 

423 

429 

435 

442 



699 


448 

454 

460 

466 

473 

479 

485 

491 

497 

504 



700 


510 

516 

522 

528 

535 

541 

547 

553 

559 

566 



N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 













parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 










parts 

700 

84 510 

516 

522 

528 

535 

541 

547 

553 

559 

566 



, 701 

572 

578 

584 

590 

597 

603 

609 

615 

621 

628 



702 

634 

640 

646 

652 

658 

665 

671 

677 

683 

689 



703 

696 

702 

708 

714 

720 

726 

733 

739 

745 

751 



704 

757 

763 

770 

776 

782 

788 

794 

800 

807 

813 



705 

819 

825 

831 

837 

844 

850 

856 

862 

868 

874 



706 

880 

887 

893 

899 

905 

911 

917 

924 

930 

936 



707 

942 

948 

954 

960 

967 

973 

979 

985 

991 

997 


7 

708 

85 003 

009 

016 

022 

028 

034 

040 

046 

052 

058 

1 

0 7 

709 

065 

071 

077 

083 

089 

095 

101 

107 

114 

120 

2 

3 

2 1 

2^8 

710 

126 

132 

138 

144 

150 

156 

163 

169 

175 

181 

4 

711 

187 

193 

199 

205 

211 

217 

224 

230 

236 

242 

5 

3-5 

712 

248 

254 

260 

266 

272 

278 

285 

291 

297 

303 

6 

4-2 

713 

309 

315 

321 

327 

333 

339 

345 

352 

358 

364 

7 

4 9 

714 

370 

376 

382 

388 

394 

400 

406 

412 

418 

425 

8 

5-6 

715 

431 

437 

443 

449 

455 

461 

467 

473 

479 

485 

9 

1 6-3 

716 

491 

497 

503 

509 

516 

522 

528 

534 

540 

546 



717 

552 

558 

564 

570 

576 

582 

588 

594 

600 

606 



718 

612 

618 

625 

631 

637 

643 

649 

655 

661 

667 



719 

673 

679 

685 

691 

697 

703 

709 

715 

721 

727 



720 

733 

739 

745 

751 

757 

763 

769 

775 

781 

788 


6 

721 

794 

800 

806 

812 

818 

824 

830 

836 

842 

848 


722 

854 

860 

866 

872 

878 

884 

890 

896 

902 

908 

1 

0-6 

723 

914 

920 

926 

932 

938 

944 

950 

956 

962 

968 

2 

1-2 

724 

974 

980 

986 

992 

998 

*004 

*010 *016 

*022 *028 

3 

1-8 

725 

86 034 

040 

046 

052 

058 

064 

070 

076 

082 

088 

4 

2-4 

726 

094 

100 

106 

112 

118 

124 

130 

136 

141 

147 

5 

3-0 

727 

153 

159 

165 

171 

177 

183 

189 

195 

201 

207 

6 

3-6 

728 

213 

219 

225 

231 

237 

243 

249 

255 

261 

267 

7 

4-2 

729 

273 

279 

285 

291 

297 

303 

308 

314 

320 

326 

8 

4-8 










9 

5-4 

730 

332 

338 

344 

350 

356 

362 

368 

374 

380 

386 



731 

392 

398 

404 

410 

415 

421 

427 

433 

439 

445 



732 

451 

457 

463 

469 

475 

481 

487 

493 

499 

504 



733 

510 

516 

522 

528 

534 

540 

546 

552 

558 

564 



734 

570 

576 

581 

587 

593 

599 

605 

611 

617 

623 



735 

629 

635 

641 

646 

652 

658 

664 

670 

676 

682 


6 

736 

688 

694 

700 

705 

711 

717 

723 

729 

735 

741 

1 

0-5 

737 

747 

753 

759 

764 

770 

776 

782 

788 

794 

800 

2 

1-0 

738 

806 

812 

817 

823 

829 

835 

841 

847 

853 

859 

3 

1-5 

739 

864 

870 

876 

882 

888 

894 

900 

906 

911 

917 

4 

2-0 










5 

2-5 

740 

923 

929 

935 

941 

947 

953 

958 

964 

970 

976 

6 

3-0 

741 

982 

988 

994 

999 ’•'005 

*011 

*017 *023 *029 

*035 

7 

3-5 

742 

87 040 

046 

052 

058 

064 

070 

075 

081 

087 

093 

8 

4-0 

743 

099 

105 

111 

116 

122 

128 

134 

140 

146 

151 

9 

4-5 

744 

157 

163 

169 

175 

181 

186 

192 

198 

204 

210 



745 

216 

221 

227 

233 

239 

245 

251 

256 

262 

268 



746 

274 

280 

286 

291 

297 

303 

309 

315 

320 

326 



747 

332 

338 

344 

349 

355 

361 

367 

373 

379 

384 



748 

390 

396 

402 

408 

413 

419 

425 

431 

437 

442 



749 

448 

454 

460 

466 

471 

477 

483 

489 

495 

500 



750 

506 

512 

518 

523 

529 

535 

541 

547 

552 

558 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 

_J 











parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

ProportioiuJ 

parte 

760 

87 506 

512 

518 

523 

629 

535 

541 

547 

552 

558 



751 

564 

570 

576 

681 

587 

593 

599 

604 

610 

616 



752 

622 

628 

633 

639 

645 

651 

656 

662 

668 

674 



753 1 

679 

685 

691 

697 

703 

708 

714 

720 

726 

731 



754 

737 

743 

749 

754 

760 

766 

772 

777 

783 

789 



755 

795 

800 

806 

812 

818 

823 

829 

835 

841 

846 



756 

852 

858 

864 

869 

875 

881 

887 

892 

898 

904 



757 

910 

915 

921 

927 

933 

938 

944 

950 

955 

961 



758 

967 

973 

978 

984 

990 

996 *001 *007 *013 *018 



759 

88 024 

030 

036 

041 

047 

053 

058 

064 

070 

076 



760 

081 

087 

093 

098 

104 

110 

116 

121 

127 

133 


6 

761 

138 

144 

150 

156 

161 

167 

173 

178 

184 

190 

1 1 

0'6 

762 

195 

201 

207 

213 

218 

224 

230 

235 

241 

247 

2 

1^2 

763 

252 

258 

264 

270 

275 

281 

287 

292 

298 

304 

3 1 

1^8 

764 

309 

315 

321 

326 

332 

338 

343 

349 

355 

360 

4 

2.4 

765 

366 

372 

377 

383 

389 

395 

400 

406 

412 

417 

6 

3.0 

766 

423 

429 

434 

440 

446 

451 

457 

463 

468 

474 

6 

3.6 

767 

480 

485 

491 

497 

502 

508 

513 

519 

525 

530 

7 

4.2 

768 

536 

542 

547 

553 

559 

564 

570 

576 

581 

587 

s 

48 

769 

593 

598 

604 

610 

615 

621 

627 

632 

638 

643 

9| 

54 

770 

649 

655 

660 

666 

672 

677 

683 

689 

694 

700 



771 

705 

711 

717 

722 

728 

734 

739 

745 

750 

756 



772 

762 

767 

773 

779 

784 

790 

795 

801 

807 

812 



773 

818 

824 

829 

835 

840 

846 

852 

857 

863 

868 



774 

874 

880 

885 

891 

897 

902 

908 

913 

919 

925 



775 

930 

936 

941 

947 

953 

958 

964 

969 

975 

981 



776 

986 

992 

997 *003 

*009 

*014 *020 *025 

*031 *037 



777 

89 042 

048 

053 

059 

064 

070 

076 

081 

087 

092 



778 

098 

104 

109 

115 

120 

126 

131 

137 

143 

148 



779 

154 

159 

165 

170 

176 

182 

187 

193 

198 

204 



780 

209 

215 

221 

226 

232 

237 

243 

248 

254 

260 


S 

781 

265 

271 

276 

282 

287 

293 

298 

304 

310 

315 

1 

0.6 

782 

321 

326 

332 

337 

343 

348 

354 

360 

365 

371 

2 

1.0 

783 

376 

382 

387 

393 

398 

404 

409 

415 

421 

426 

3 

1.5 

784 

432 

437 

443 

448 

454 

459 

465 

470 

476 

481 

4 

2.0 

785 

487 

492 

498 

504 

509 

515 

520 

526 

531 

537 

5 

2.5 

786 

542 

548 

553 

559 

564 

570 

575 

581 

586 

592 

6 

3.0 

787 

597 

603 

609 

614 

620 

625 

631 

636 

642 

647 

7 

3.5 

788 

653 

658 

664 

669 

675 

680 

686 

691 

697 

702 

8 

4.0 

789 

708 

713 

719 

724 

730 

735 

741 

746 

752 

757 

0 

45 

790 

763 

768 

774 

779 

785 

790 

796 

801 

807 

812 



791 

818 

823 

829 

834 

840 

845 

851 

856 

862 

867 



792 

873 

878 

883 

889 

894 

900 

905 

911 

916 

922 



793 

927 

933 

938 

944 

949 

955 

960 

966 

971 

977 



794 

982 

988 

993 

998 *004 

*009 *015 

*020 *026 *031 



795 

90 037 

042 

048 

053 

059 

064 

069 

075 

080 

086 



796 

091 

097 

102 

108 

113 

119 

124 

129 

135 

140 



797 

146 

151 

157 

162 

168 

173 

179 

184 

189 

195 



798 

200 

206 

211 

217 

222 

227 

233 

238 

244 

249 



799 

255 

260 

266 

271 

276 

282 

287 

293 

298 

304 



800 

309 

314 

320 

325 

331 

336 

342 

347 

352 

358 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 












j part* 


31 





FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 












parts 

800 

90 309 

314 

320 

325 

331 

336 

342 

347 

352 

358 



801 

363 

369 

374 

380 

385 

390 

396 

401 

407 

412 



802 

417 

423 

428 

434 

439 

445 

450 

455 

461 

466 



803 

472 

477 

482 

488 

493 

499 

504 

509 

515 

520 



804 

526 

531 

536 

542 

547 

553 

558 

563 

569 

574 



805 

580 

585 

590 

596 

601 

607 

612 

617 

623 

628 



806 

634 

639 

644 

650 

655 

660 

666 

671 

677 

682 



807 

687 

693 

698 

703 

709 

714 

720 

725 

730 

736 



808 

741 

747 

752 

757 

763 

768 

773 

779 

784 

789 



809 

795 

800 

806 

811 

816 

822 

827 

832 

838 

843 



810 

849 

854 

859 

865 

870 

875 

881 

886 

891 

897 


6 

811 

902 

907 

913 

918 

924 

; 929 

934 

940 

945 

950 

1 

0 

812 

956 

961 

966 

972 

977 

: 982 

988 

993 

998 *004 

2 

1 2 

813 

91 009 

014 

020 

025 

030 

036 

041 

046 

052 

057 

3 

1-8 

814 

062 

068 

073 

078 

084 

089 

094 

100 

105 

110 

4 

2 4 

815 

116 

121 

126 

132 

137 

142 

148 

153 

158 

164 

5 

3^0 

816 

169 

174 

180 

185 

190 

196 

201 

206 

212 

217 

6 

3-6 

817 

222 

228 

233 

238 

243 

249 

254 

259 

265 

270 

7 

4/2 

818 

275 

281 

286 

291 

297 

302 

307 

312 

318 

323 

8 

4/8 

819 j 

328 

334 

339 

344 

350 

355 

360 

365 

371 

376 

9 

5-4 

820 

381 

387 

392 

397 

403 

408 

413 

418 

424 

429 



821 

434 

440 

445 

450 

455 

461 

466 

471 

477 

482 



822 

487 

492 

498 

503 

508 

514 

519 

524 

529 

535 



823 

540 

545 

551 

556 

561 

566 

572 

577 

582 

587 



824 

593 

598 

603 

609 

614 

619 

624 

630 

635 

640 



825 

645 

651 

656 

661 

666 

672 

677 

682 

687 

693 



826 

698 

703 

709 

714 

719 

724 

730 

735 

740 

745 



827 

751 

756 

761 

766 

772 

777 

782 

787 

793 

798 



828 

803 

808 

814 

819 

824 

829 

834 

840 

845 

850 



829 

855 

861 

866 

871 

876 

882 

887 

892 

897 

903 



830 

908 

913 

918 

924 

929 

934 

939 

944 

950 

955 


6 

831 

960 

965 

971 

976 

981 

986 

991 

997 *002 

*007 

1 

05 

832 

92 012 

018 

023 

028 

033 

038 

044 

049 

054 

059 

2 

1>0 

833 

065 

070 

075 

080 

085 

091 

096 

101 

106 

111 

3 

1/5 

834 

117 

122 

127 

132 

137 

143 

148 

153 

158 

163 

4 

2-0 

835 

169 

174 

179 

184 

189 

195 

200 

205 

210 

215 

5 

25 

836 

221 

226 

231 

236 

241 

247 

252 

257 

262 

267 

6 

3-0 

837 

273 

278 

283 

288 

293 

298 

304 

309 

314 

319 

7 

3-5 

838 

324 

330 

335 

340 

345 

350 

355 

361 

366 

371 

8 

4-0 

839 

376 

381 

387 

392 

397 

402 

407 

412 

418 

423 

9 

4-5 

840 

428 

433 

438 

443 

449 

454 

459 

464 

469 

474 



841 

480 

485 

490 

495 

500 

505 

511 

516 

521 

526 



842 

531 

536 

542 

547 

552 

557 

562 

567 

572 

578 



843 

583 

588 

593 

598 

603 

609 

614 

619 

624 

629 



844 

634 

639 

645 

650 

655 

660 

665 

670 

675 

681 



845 

686 

691 

696 

701 

706 

711 

716 

722 

727 

732 



846 

737 

742 

747 

752 

758 

763 

768 

773 

778 

783 



847 

788 

793 

799 

804 

809 

814 

819 

824 

829 

834 



848 

840 

845 

850 

855 

860 

865 

870 

875 

881 

886 



849 

891 

896 

901 

906 

911 

916 

921 

927 

932 

937 



050 

942 

947 

952 

957 

962 

967 

973 

978 

983 

988 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 












parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 












parts 

860 

92 942 

947 

952 

957 

962 

967 

973 

978 

983 

988 



851 

993 

998 *003 *008 *013 

*018 *024 *029 *034 *039 



852 

93 044 

049 

054 

059 

064 

069 

075 

080 

085 

090 



853 

095 

100 

105 

110 

115 

120 

125 

131 

136 

141 



854 

146 

151 

156 

161 

166 

171 

176 

181 

186 

192 



855 

197 

202 

207 

212 

217 

222 

227 

232 

237 

242 



856 

247 

252 

258 

263 

268 

273 

278 

283 

288 

293 


6 

857 

298 

303 

308 

313 

318 

323 

328 

334 

339 

344 

1 

0^6 

858 

349 

354 

359 

364 

369 

374 

379 

384 

389 

394 

2 

1-2 

859 

399 

404 

409 

414 

420 

425 

430 

435 

440 

445 

3 

1-8 












4 

2-4 

860 

450 

455 

460 

465 

470 

475 

480 

485 

490 

495 

5 

3-0 

861 

500 

505 

510 

515 

520 

526 

531 

536 

541 

546 

6 

3-6 

862 

551 

556 

561 

566 

571 

576 

581 

586 

591 

596 

7 

4-2 

863 

601 

606 

611 

616 

621 

626 

631 

636 

641 

646 

8 

4-8 

864 

651 

656 

661 

666 

671 

676 

682 

687 

692 

697 

9 

5-4 

865 

702 

707 

712 

717 

722 

727 

732 

737 

742 

74J 



866 

752 

757 

762 

767 

772 

777 

782 

787 

792 

797 



867 

802 

807 

812 

817 

822 

827 

832 

837 

842 

847 



868 

852 

857 

862 

867 

872 

877 

882 

887 

892 

897 



869 

902 

907 

912 

917 

922 

927 

932 

937 

942 

947 



870 

952 

957 

962 

967 

972 

977 

982 

987 

992 

997 


6 

871 

94 002 

007 

012 

017 

022 

027 

032 

037 

042 

047 

1 

0 5 

872 

052 

057 

062 

067 

072 

077 

082 

086 

091 

096 

2 

1 0 

873 

101 

106 

111 

116 

121 

126 

131 

136 

141 

146 

3 

1-5 

874 

151 

156 

161 

166 

171 

176 

181 

186 

191 

196 

4 

2 0 

875 

201 

206 

211 

216 

221 

226 

231 

236 

240 

245 

5 

2 5 

876 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 

6 

3-0 

877 

300 

305 

310 

315 

320 

325 

330 

335 

340 

345 

7 

3-5 

878 

349 

354 

359 

364 

369 

374 

379 

384 

389 

394 


4 0 

879 

399 

404 

409 

414 

419 

424 

429 

433 

438 

443 

9 1 

4-5 

880 

448 

453 

458 

463 

468 

473 

478 

483 

488 

493 



881 

498 

503 

507 

512 

517 

522 

527 

532 

537 

542 



882 

547 

552 

557 

562 

567 

571 

576 

581 

586 

591 



883 

596 

601 

606 

611 

616 

621 

626 

630 

635 

640 



884 

645 

650 

655 

660 

665 

670 

675 

680 

685 

689 


4 

885 

694 

699 

704 

709 

714 

719 

724 

729 

734 

738 

1 

0-4 

886 

743 

748 

753 

758 

763 

768 

773 

778 

783 

787 

2 

0-8 

887 

792 

797 

802 

807 

812 

817 

822 

827 

832 

836 

3 

1-2 

888 

841 

846 

851 

856 

861 

866 

871 

876 

880 

885 

4 

1-6 

889 

890 

895 

900 

905 

910 

915 

919 

924 

929 

934 

5 

2-0 












6 

2-4 

890 

939 

944 

949 

954 

959 

963 

968 

973 

978 

983 

7 

2-8 

891 

988 

993 

998 *002 = 

♦<K)7 

*012 *017 *022 *027 *032 

8 

3-2 

892 

95 036 

041 

046 

051 

056 

061 

066 

071 

075 

080 

9 

3-6 

893 

085 

090 

095 

100 

105 

109 

114 

119 

124 

129 



894 

134 

139 

143 

148 

153 

158 

163 

168 

173 

177 



895 

182 

187 

192 

197 

202 

207 

211 

216 

221 

226 



896 

231 

236 

240 

245 

250 

255 

260 

265 

270 

274 



897 

279 

284 

289 

294 

299 

303 

308 

313 

318 

323 



898 

328 

332 

337 

342 

347 

352 

357 

361 

366 

371 



899 

376 

381 

386 

390 

395 

400 

405 

410 

415 

419 



900 

424 

429 

434 

439 

444 

448 

453 

458 

463 

468 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 












parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 

parts 

900 

95 424 

429 

434 

439 

444 

448 

453 

458 

463 

468 



901 

472 

477 

482 

487 

492 

497 

501 

506 

511 

516 



902 1 

521 

525 

530 

535 

540 

545 

550 

554 

559 

564 



903 

569 

574 

578 

583 

588 

593 

598 

602 

607 

612 



904 

617 

622 

626 

631 

636 

641 

646 

650 

655 

660 



905 

665 

670 

674 

679 

684 

689 

694 

698 

703 

708 



906 

713 

718 

722 

727 

732 

737 

742 

746 

751 

756 



907 

761 

766 

770 

775 

780 

785 

789 

794 

799 

804 



908 

809 

813 

818 

823 

828 

832 

837 

842 

847 

852 



909 

856 

861 

866 

871 

875 

880 

885 

890 

895 

899 



910 

904 

909 

914 

918 

923 

928 

933 

938 

942 

947 


6 

911 

952 

957 

961 

966 

971 

976 

980 

985 

990 

995 

1 

0^5 

912 

999 

*004 *009 *014 *019 

*023 

*028 *033 

*038 *042 

2 

10 

913 

96 047 

052 

057 

061 

066 

071 

076 

080 

085 

090 

3 

1'5 

914 

095 

099 

104 

109 

114 

118 

123 

128 

133 

137 

4 

2^0 

915 

142 

147. 

152 

156 

161 

166 

171 

175 

180 

185 

5 

2-5 

916 

190 

194 

199 

204 

209 

213 

218 

223 

227 

232 

6 

3-0 

917 

237 

242 

246 

251 

256 

261 

265 

270 

275 

280 

7 

3-5 

918 1 

284 

289 

294 

298 

303 

308 

313 

317 

322 

327 

8 

4-0 

919 

332 

336 

341 

346 

350 

355 

360 

365 

369 

374 

9 

4-5 

920 

379 

384 

388 

393 

398 

402 

407 

412 

417 

421 



921 

426 

431 

435 

440 

445 

450 

454 

459 

464 

468 



922 1 

473 

478 

483 

487 

492 

407 

501 

506 

511 

515 



923 ! 

520 

525 

530 

534 

539 

544 

548 

553 

558 

562 



924 

567 

572 

577 

581 

586 

591 

595 

600 

605 

609 



925 1 

614 

619 

624 

628 

633 

638 

642 

647 

652 

656 



926 

661 

666 

670 

675 

680 

685 

689 

694 

699 

703 



927 

708 

713 

717 

722 

727 

731 

736 

741 

745 

750 



928 

755 

759 

764 

769 

774 

778 

783 

788 

792 

797 



929 

802 

806 

811 

816 

820 

825 

830 

834 

839 

844 



930 

848 

853 

858 

862 

867 

872 

876 

881 

886 

890 


4 

931 

895 

900 

904 

909 

914 

918 

923 

928 

932 

937 

1 

0<4 

932 

942 

946 

951 

956 

960 

965 

970 

974 

979 

984 

2 

0-8 

933 

988 

993 

997 *002 

*007 

*011 

*016 *021 *025 

*030 

3 

1-2 

934 

97 035 

039 

044 

049 

053 

058 

063 

067 

072 

077 

4 

1-6 

935 

081 

086 

090 

095 

100 

104 

109 

114 

118 

123 

5 

2-0 

936 

128 

132 

137 

142 

146 

151 

155 

160 

165 

169 

6 

2-4 

937 

174 

179 

183 

188 

192 

197 

202 

206 

211 

216 

7 

2-8 

938 

220 

225 

230 

234 

239 

243 

248 

253 

257 

262 

8 

3-2 

939 

267 

271 

276 

280 

285 

290 

294 

299 

304 

308 

9 

3-6 

940 

313 

317 

322 

327 

331 

336 

340 

345 

350 

354 



941 

359 

364 

368 

373 

377 

382 

387 

391 

396 

400 



942 

405 

410 

414 

419 

424 

428 

433 

437 

442 

447 



943 

451 

456 

460 

465 

470 

474 

479 

483 

488 

493 



944 

497 

502 

506 

511 

516 

520 

525 

529 

534 

539 



945 

543 

548 

552 

557 

562 

566 

571 

575 

580 

585 



946 

589 

594 

598 

603 

607 

612 

617 

621 

626 

630 



947 

635 

640 

644 

649 

653 

658 

663 

667 

672 

676 



948 

681 

685 

690 

695 

699 

704 

708 

713 

717 

722 



949 

727 

731 

736 

740 

745 

749 

754 

759 

763 

768 



960 

772 

777 

782 

786 

791 

795 

800 

804 

809 

813 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 


1 










parts 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 

parts 

950 

97 772 

777 

782 

786 

791 

795 

800 

804 

809 

813 



951 

818 

823 

827 

832 

836 

841 

845 

850 

855 

859 



952 

864 

868 

873 

877 

882 

886 

891 

896 

900 

905 



953 

909 

914 

918 

923 

928 

932 

937 

941 

946 

950 



954 

955 

959 

964 

968 

973 

978 

982 

987 

991 

996 



955 

98 000 

005 

009 

014 

019 

023 

028 

032 

037 

041 



956 

046 

050 

055 

059 

064 

068 

073 

078 

082 

087 



957 

091 

096 

100 

105 

109 

114 

118 

123 

127 

132 



958 

137 

141 

146 

150 

155 

159 

164 

168 

173 

177 



959 

182 

186 

191 

195 

200 

204 

209 

214 

218 

223 



960 

227 

232 

236 

241 

245 

250 

254 

259 

263 

268 


5 

961 

272 

277 

281 

286 

290 

295 

299 

304 

308 

313 

1 

0-5 

962 

318 

322 

327 

331 

336 

340 

345 

349 

354 

358 

2 

1-0 

963 

363 

367 

372 

376 

381 

385 

390 

394 

399 

403 

3 

1-5 

964 

408 

412 

417 

421 

426 

430 

435 

439 

444 

448 

4 

2-0 

965 

453 

457 

462 

466 

471 

475 

480 

484 

489 

493 

5 

2-5 

966 

498 

502 

507 

511 

516 

520 

525 

529 

534 

538 

6 

3-0 

967 

543 

547 

552 

556 

561 

565 

570 

574 

579 

583 

7 

3-5 

968 

588 

592 

597 

601 

605 

610 

614 

619 

623 

628 

8 

4-0 

969 

j 632 

637 

641 

646 

650 

655 

659 

664 

668 

673 

9 

4-5 

970 

677 

682 

686 

691 

695 

700 

704 

709 

713 

717 



971 

722 

726 

731 

735 

740 

744 

749 

753 

758 

762 



972 

767 

771 

776 

780 

784 

789 

793 

798 

802 

807 



973 

811 

816 

820 

825 

829 

834 

838 

843 

847 

851 



974 

856 

860 

865 

869 

874 

878 

883 

887 

892 

896 



975 

900 

905 

909 

914 

918 

923 

927 

932 

936 

941 



976 

945 

949 

954 

958 

963 

967 

972 

976 

981 

985 



977 

989 

994 

998 *003 *007 

*012 

*016 *021 *025 

*029 



978 

99 034 

038 

043 

047 

052 

056 

061 

065 

069 

074 



979 

078 

083 

087 

092 

096 

100 

105 

109 

114 

118 



980 

123 

127 

131 

136 

140 

145 

149 

154 

158 

162 


4 

981 

167 

171 

176 

180 

185 

189 

193 

198 

202 

207 

1 

0-4 

982 

211 

216 

220 

224 

229 

233 

238 

242 

247 

251 

2 

0-8 

983 

255 

260 

264 

269 

273 

277 

282 

286 

291 

295 

3 

1-2 

984 

300 

304 

308 

313 

317 

322 

326 

330 

335 

339 

4 

1-6 

985 

344 

348 

352 

357 

361 

366 

370 

374 

379 

383 

5 

2-0 

986 

388 

392 

396 

401 

405 

410 

414 

419 

423 

427 

6 

2^4 

987 

432 

436 

441 

445 

449 

454 

458 

463 

467 

471 

7 

2-8 

988 

476 

480 

484 

489 

493 

498 

502 

506 

511 

515 

8 

3-2 

989 

520 

524 

528 

533 

537 

642 

546 

550 

555 

559 

9 

3-6 

990 

564 

568 

572 

577 

581 

585 

590 

594 

599 

603 



991 

607 

612 

616 

621 

625 

629 

634 

638 

642 

647 



992 

651 

656 

660 

664 

669 

673 

677 

682 

686 

691 



993 

695 

699 

704 

708 

712 

717 

721 

726 

730 

734 



994 

739 

743 

747 

752 

756 

760 

765 

769 

774 

778 



995 

782 

787 

791 

795 

800 

804 

808 

813 

817 

822 



996 

826 

830 

835 

839 

843 

848 

852 

856 

861 

865 



997 

870 

874 

878 

883 

887 

891 

896 

900 

904 

909 



998 

913 

917 

922 

926 

930 

935 

939 

944 

948 

952 



999 

957 

961 

965 

970 

974 

978 

983 

987 

991 

996 



1000 

. 

00 000 

004 

009 

013 

017 

022 

026 

030 

035 

039 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 


parts 
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LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

i 

9 

F 

1000 

000 0000 

0434 

0869 

1303 

1737 

2171 

2605 

3039 

3473 

3907 

434 

1001 

4341 

4775 

5208 

5642 

6076 

6510 

6943 

7377 

7810 

8244 

434 

1002 

8677 

9111 

9544 

9977 *0411 

*0844 *1277 *1710 *2143 *2576 

433 

1003 

001 3009 

3442 

3875 

4308 

4741 

5174 

5607 

6039 

6472 

6905 

433 

1004 

7337 

7770 

8202 

8635 

9067 

9499 

9932 *0364 *0796 *1228 

432 

1005 

002 1661 

2093 

2525 

2957 

3389 

3821 

4253 

4685 

5116 

5548 

432 

1006 

6980 

6411 

6843 

7275 

7706 

8138 

8,569 

9001 

9432 

9863 

431 

1007 

003 0295 

0726 

1157 

1588 

2019 

2451 

2882 

3313 

3744 

4174 

431 

1008 

4605 

5036 

5467 

5898 

6328 

6759 

7190 

7620 

8051 

8481 

431 

1009 

8912 

9342 

9772 *0203 *0633 

*1063 *1493 *1924 *2354 *2784 

430 

1010 

004 3214 

3644 

4074 

4504 

4933 

5363 

5793 

6223 

6652 

7082 

430 

1011 

7512 

7941 

8371 

8800 

9229 

9659 *0088 *0517 *0947 *1376 

429 

1012 

005 1805 

2234 

2663 

3092 

3521 

3950 

4379 

4808 

5237 

5666 

429 

1013 

6094 

6523 

6952 

7380 

7809 

8238 

8666 

9094 

9523 

9951 

429 

1014 

006 0380 

0808 

1236 

1664 

2092 

2521 

2949 

3377 

3805 

4233 

428 

1016 

4660 

5088 

5516 

5944 

6372 

6799 

7227 

7655 

8082 

8510 

428 

1016 

8937 

9365 

9792 *0219 *0647 

*1074 

*1501 

*1928 *2355 *2782 

427 

1017 

007 3210 

3637 

4064 

4490 

4917 

5344 

5771 

6198 

6624 

7051 

427 

1018 

7478 

7904 

8331 

8757 

9184 

9610 *0037 *0463 *0889 *1316 

426 

1019 

008 1742 

2168 

2594 

3020 

3446 

3872 

4298 

4724 

5150 

5576 

426 

1020 

6002 

6427 

6853 

7279 

7704 

8130 

8556 

8981 

9407 

9832 

426 

1021 

009 0257 

0683 

1108 

1533 

1959 

2384 

2809 

3234 

3659 

4084 

425 

1022 

4509 

4934 

5359 

5784 

6208 

6633 

7058 

7483 

7907 

8332 

425 

1023 

8756 

9181 

9605 *0030 *0454 

*0878 

*1303 

*1727 *2151 

*2575 

424 

1024 

010 3000 

3424 

3848 

4272 

4696 

5120 

5544 

5967 

6391 

6815 

424 

1025 

7239 

7662 

8086 

8510 

8933 

9357 

9780 *0204 *0627 *1050 

424 

1026 

011 1474 

1897 

2320 

2743 

3166 

3590 

4013 

4436 

4859 

5282 

423 

1027 

6704 

6127 

6550 

6973 

7396 

7818 

8241 

8664 

9086 

9509 

423 

1028 

9931 

*0354 *0776 *1198 *1621 

*2043 *2465 *2887 *3310 *3732 

422 

1029 

012 4154 

4576 

4998 

5420 

5842 

6264 

6685 

7107 

7529 

7951 

422 

1030 

8372 

8794 

9215 

9637 *0059 

*0480 *0901 

*1323 *1744 *2165 

422 

1031 

013 2587 

3008 

3429 

3850 

4271 

4692 

5113 

5534 

5955 

6376 

421 

1032 

6797 

7218 

7639 

8059 

8480 

8901 

9321 

9742 *0162 *0583 

421 

1033 

014 1003 

1424 

1844 

2264 

2685 

3105 

3525 

3945 

4365 

4785 

420 

1034 

62C5 

5625 

6045 

6465 

6885 

7305 

7725 

8144 

8564 

8984 

420 

1035 

9403 

9823 *0243 *0662 *1082 

*1501 

*1920 *2340 *2759 *3178 

420 

1036 

015 3598 

4017 

4436 

4855 

5274 

5693 

6112 

6531 

6950 

7369 

419 

1037 

7788 

8206 

8625 

9044 

9462 

9881 

*0300 *0718 

*1137 

*1555 

419 

1038 

016 1974 

2392 

2810 

3229 

3647 

4065 

4483 

4901 

5319 

5737 

418 

1039 

6155 

6573 

6991 

7409 

7827 

8245 

8663 

9080 

9498 

9916 

418 

1040 

017 0333 

0751 

1168 

1586 

2003 

2421 

2838 

3256 

3673 

4090 

417 

1041 

4507 

4924 

5342 

5759 

6176 

6593 

7010 

7427 

7844 

8260 

417 

1042 

8677 

9094 

9511 

9927 *0344 

*0761 

*1177 *1594 *2010 *2427 

417 

1043 

018 2843 

3259 

3676 

4092 

4508 

4925 

5341 

5757 

6173 

6589 

416 

1044 

7005 

7421 

7837 

8253 

8669 

9084 

9500 

9916 *0332 

*0747 

416 

1045 

019 1163 

1578 

1994 

2410 

2825 

3240 

3656 

4071 

4486 

4902 

415 

1046 

5317 

5732 

6147 

6562 

6977 

7392 

7807 

8222 

8637 

9052 

415 

1047 

9467 

9882 *0296 *0711 *1126 

*1540 *1955 *2369 *2784 *3198 

415 

1048 

020 3613 

4027 

4442 

4856 

5270 

5684 

6099 

6513 

6927 

7341 

414 

1049 

7755 

8169 

8583 

8997 

9411 

9824 *0238 *0652 

*1066 *1479 

414 

1050 

021 1893 

2307 

2720 

3134 

3547 

3961 

4374 

4787 

5201 

5614 

413 

N. 

0 

1 

2 

3 

4 1 

5 

6 

7 

8 

9 

d. 
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LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

0 

d. 

1050 

021 1893 

2307 

2720 

3134 

3547 

3961 

4374 

4787 

5201 

5614 

413 

1051 

6027 

6440 

6854 

7267 

7680 

8093 

8506 

8919 

6332 

9745 

413 

1052 

022 0157 

0570 

0983 

1396 

1808 

2221 

2634 

3046 

3459 

3871 

413 

1053 

4284 

4696 

5109 

5521 

5933 

6345 

6758 

7170 

7582 

7994 

412 

1054 

8406 

8818 

9230 

9642 

•0054 

•0466 *0878 *1289 *1701 

*2113 

412 

1055 

023 2525 

2936 

3348 

3759 

4171 

4582 

4994 

5405 

5817 

6228 

411 

1056 

6639 

7050 

7462 

7873 

8284 

8695 

9106 

9517 

9928 *0339 

411 

1057 

024 0750 

1161 

1572 

1982 

2393 

2804 

3214 

3625 

4036 

4446 

41] 

1058 

4857 

5267 

5678 

6088 

6498 

6909 

7319 

7729 

8139 

8549 

410 

1059 

8960 

9370 

9780 

•0190 

•0600 

*1010 *1419 *1829 *2239 *2649 

410 

1060 

025 3059 

3468 

3878 

4288 

4697 

5107 

5516 

5926 

6335 

6744 

410 

1061 

7154 

7563 

7972 

8382 

8791 

9200 

9609 *0018 *0427 *0836 

409 

1062 

026 1245 

1654 

2063 

2472 

2881 

3289 

3698 

4107 

4515 

4924 

409 

1063 

5333 

5741 

6150 

6558 

6967 

7375 

7783 

8192 

8600 

9008 

408 

1064 

9416 

9824 

•0233 

•0641 

•1049 

•1457 *1865 *2273 *2680 *3088 

408 

1065 

027 3496 

3904 

4312 

4719 

5127 

5535 

5942 

6350 

6757 

7165 

408 

1066 

7572 

7979 

8387 

8794 

9201 

9609 *0016 *0423 *0830 

•1237 

407 

1067 

028 1644 

2051 

2458 

2865 

3272 

3679 

4086 

4492 

4899 

5306 

407 

1068 

5713 

6119 

6526 

6932 

7339 

7745 

8152 

8558 

8964 

9371 

406 

1069 

9777 

*0183 

•0590 

•0996 

•1402 

•1808 *2214 *2620 *3026 *3432 

406 

1070 

029 3838 

4244 

4649 

5055 

5461 

5867 

6272 

6678 

7084 

7489 

406 

1071 

7895 

8300 

8706 

9111 

9516 

9922 

*0327 *0732 *1138 *1543 

406 

1072 

030 1948 

2353 

2758 

3163 

3568 

3973 

4378 

4783 

5188 

5592 

405 

1073 

5997 

6402 

6807 

7211 

7616 

8020 

8425 

8830 

9234 

9638 

405 

1074 

031 0043 

0447 

0851 

1256 

1660 

2064 

2468 

2872 

3277 

3681 

404 

1075 

4085 

4489 

4893 

5296 

5700 

6104 

6508 

6912 

7315 

7719 

404 

1076 

8123 

8526 

8930 

9333 

9737 

•0140 *0544 *0947 

•1350 

•1754 

403 

1077 

032 2157 

2560 

2963 

3367 

3770 

4173 

4576 

4979 

5382 

5785 

403 

1078 

6188 

6590 

6993 

7396 

7799 

8201 

8604 

9007 

9409 

9812 

403 

1079 

033 0214 

0617 

1019 

1422 

1824 

2226 

2629 

3031 

3433 

3835 

402 

1080 

4238 

4640 

5042 

5444 

5846 

6248 

6650 

7052 

7453 

7855 

402 

1081 

8257 

8659 

9060 

9462 

9864 

•0265 *0667 *1068 

•1470 *1871 

402 

1082 

034 2273 

2674 

3075 

3477 

3878 

4279 

4680 

5081 

5482 

5884 

401 

1083 

6285 

6686 

7087 

7487 

7888 

8289 

8690 

9091 

9491 

9892 

401 

1084 

035 0293 

0693 

1094 

1495 

1895 

2296 

2696 

3096 

3497 

3897 

400 

1085 

4297 

4698 

5098 

5498 

5898 

6298 

6698 

7098 

7498 

7898 

400 

1086 

8298 

8698 

9098 

9498 

9898 

•0297 

•0697 *1097 

•1496 *1896 

400 

1087 

036 2295 

2695 

3094 

3494 

3893 

4293 

4692 

5091 

5491 

5890 

399 

1088 

6289 

6688 

7087 

7486 

7885 

8284 

8683 

9082 

9481 

9880 

399 

1089 

037 0279 

0678 

1076 

1475 

1874 

2272 

2671 

3070 

3468 

3867 

399 

1090 

4265 

4663 

5062 

5460 

5858 

6257 

6655 

7053 

7451 

7849 

398 

1091 

8248 

8646 

9044 

9442 

9839 

•0237 *0635 *1033 *1431 *1829 

398 

1092 

038 2226 

2624 

3022 

3419 

3817 

4214 

4612 

5009 

5407 

5804 

398 

1093 

6202 

6599 

6996 

7393 

7791 

8188 

8585 

8982 

9379 

9776 

397 

1094 

039 0173 

0570 

0967 

1364 

1761 

2158 

2554 

2951 

3348 

3745 

397 

1095 

4141 

4538 

4934 

5331 

5727 

6124 

6520 

6917 

7313 

7709 

397 

1096 

8106 

8502 

8898 

9294 

9690 

•0086 *0482 *0878 *1274 *1670 

396 

1097 

040 2066 

2462 

2858 

3254 

3650 

4045 

4441 

4837 

5232 

5628 

396 

1098 

6023 

6419 

6814 

7210 

7605 

8001 

8396 

8791 

9187 

9582 

395 

1099 

9977 

•0372 

•0767 

•1162 

•1557 

•1952 

•2347 *2742 *3137 *3532 

395 

1100 

041 3927 

4322 

4716 

5111 

5506 

5900 

6295 

6690 

7084 

7479 

395 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 
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LOGARITHMS— (Continued) 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1100 

041 3927 

4322 

4716 

5111 

5506 

5900 

6295 

6690 

7084 

7479 

395 

1101 

7873 

8268 

8662 

9056 

9451 

9845 *0239 *0633 

•1028 

♦1422 

394 

1102 

042 1816 

2210 

2604 

2998 

3392 

3786 

4180 

4574 

4968 

5361 

394 

1103 

5755 

6149 

6543 

6936 

7330 

7723 

8117 

8510 

8904 

9297 

394 

1104 

9691 

»0084 

*0477 

*0871 

*1264 

*1657 *2050 *2444 

•2837 

•3230 

393 

1105 

043 3623 

4016 

4409 

4802 

5195 

5587 

5980 

6373 

6766 

7159 

393 

1106 

7551 

7944 

8337 

8729 

9122 

9514 

9907 *0299 

*0692 

♦1084 

393 

1107 

044 1476 

1869 

2261 

2653 

3045 

3437 

3829 

4222 

4614 

6006 

392 

1108 

5398 

5790 

6181 

6573 

6965 

7357 

7749 

8140 

8532 

8924 

392 

1109 

9315 

9707 

*0099 

*0490 

•0882 

*1273 *1664 *2056 

*2447 

*2839 

392 

1110 

045 3230 

3621 

4012 

4403 

4795 

5186 

5577 

5968 

6359 

6750 

391 

1111 

7141 

7531 

7922 

8313 

8704 

9095 

9485 

9876 

•0267 

•0657 

391 

1112 

046 1048 

1438 

1829 

2219 

2610 

3000 

3391 

3781 

4171 

4561 

390 

1113 

4952 

5342 

5732 

6122 

6512 

6902 

7292 

7682 

8072 

8462 

390 

1114 

8852 

9242 

9632 

*0021 

*0411 

*0801 

*1100 *1580 

•1970 

•2359 

390 

1115 

047 2749 

3138 

3528 

3917 

4306 

4696 

5085 

5474 

5864 

6253 

389 

1116 

6642 

7031 

7420 

7809 

8198 

8587 

8976 

9365 

9754 

*0143 

889 

1117 

048 0532 

0921 

1309 

1698 

2087 

2475 

2864 

3253 

3641 

4030 

389 

1118 

4418 

4806 

5195 

5583 

5972 

6360 

6748 

7136 

7525 

7913 

388 

1119 

8301 

8689 

9077 

9465 

9853 

*0241 

♦0629 

♦1017 

*1405 

*1792 

388 

1120 

049 2180 

2568 

2956 

3343 

3731 

4119 

4506 

4894 

5281 

5669 

388 

1121 

6056 

6444 

6831 

7218 

7606 

7993 

8380 

8767 

9154 

9541 

387 

1122 

9929 

*0316 

*0703 

*1090 

*1477 

•1863 *2250 *2637 

*3024 

*3411 

387 

1123 

050 3798 

4184 

4571 

4958 

5344 

5731 

6117 

6504 

6890 

7277 

387 

1124 

7663 

8049 

8436 

8822 

9208 

9595 

9981 

*0367 

*0753 

♦1139 

386 

1125 

051 1525 

1911 

2297 

2683 

3069 

3455 

3841 

4227 

4612 

4998 

386 

1126 

6384 

5770 

6155 

6541 

6926 1 

7312 

7697 

8083 

8468 

8854 

386 

1127 

9239 

9624 

*0010 

*0395 

*0780 

*1166 

*1551 

•1936 

*2321 

*2706 

385 

1128 

052 3091 

3476 

3861 

4246 

4631 

5016 

6400 

5785 

6170 

6555 

385 

1129 

6939 

7324 

7709 

8093 

8478 1 

8862 

9247 

9631 

•0016 

•0400 

385 

1130 

053 0784 

1169 

1553 

1937 

2321 

2706 

3090 

3474 

3858 

4242 

384 

1131 

4626 

5010 

5394 

5778 

6162 

6546 

6929 

7313 

7697 

8081 1 

384 

1132 

8464 

8848 

9232 

9615 

9999 

*0382 

*0766 

*1149 

•1532 

•1916 

384 

1133 

054 2299 

2682 

3066 

3449 

3832 

4215 

4598 

4981 

5365 

5748 

383 

1134 

6131 

6514 

6896 

7279 

7662 

8045 

8428 

8811 

9193 

9576 

383 

1135 

9959 

*0341 

*0724 

*1106 

*1489 

♦1871 

*2254 

•2636 

*3019 

*3401 

382 

1136 

055 3783 

4166 

4548 

4930 

6312 1 

5694 

6077 

6459 

6841 

7223 

382 

1137 

7605 

7987 

8369 

8750 

9132 1 

9514 

9890 

*0278 

*0659 

♦1041 

382 

1138 

056 1423 

1804 

2186 

2567 

2949 

3330 

3712 

4093 

4475 

4856 

381 

1139 

5237 

5619 

6000 

6381 

6762 

7143 

7524 

7905 

8287 

8668 

381 

1140 

9049 

9429 

9810 

*0191 

•0572 

•0953 

•1334 

•1714 

•2095 

*2476 

381 

1141 

057 2856 

3237 

3618 

3998 

4379 j 

4759 

5140 

5520 

5900 

6281 

381 

1142 

6661 

7041 

7422 

7802 

8182 I 

8562 

8942 

9322 

9702 

•0082 

380 

1143 

058 0462 

0842 

1222 

1602 

1982 

2362 

2741 

3121 

3501 

3881 

380 

1144 

4260 

4640 

5019 

5399 

5778 

6158 

6537 

6917 

7296 

7676 

380 

1145 

8055 

8434 

8813 

9193 

9572 

9951 

*0330 *0709 

♦1088 

•1467 

379 

1146 

059 1846 

2225 

2604 

2983 

3362 

3741 

4119 

4498 

4877 

5256 

379 

1147 

5634 

6013 

6391 

6770 

7148 

7527 

7905 

8284 

8662 

9041 

379 

1148 

9419 

9797 

*0175 

*0554 

*0932 1 

*1310 

*1688 *2066 

•2444 

^‘2822 

378 

1149 

060 3200 

3578 

3956 

4334 

4712 

5090 

6468 

6845 

6223 

6001 

378 

1150 

6978 

7356 

7734 

8111 

8489 

8866 

9244 

9621 

9909 

•0376 

378 

N 
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2 

3 

4 

5 

6 

7 

8 
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d. 
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LOGARITHMS — (Continued) 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d . 

1150 

060 6978 

7356 

7734 

8111 

8489 

8866 

9244 

9621 

9999 

•0376 

378 

1151 

061 0753 

1131 

1508 

1885 

2262 

2639 

3017 

3394 

3771 

4148 

377 

1152 

4525 

4902 

5279 

5656 

6032 

6409 

6786 

7163 

7540 

7916 

377 

1153 

8293 

8670 

9046 

9423 

9799 

*0176 *0552 

*0929 

*1305 

*1682 

377 

1154 

062 2058 

2434 

2811 

3187 

3563 

3939 

4316 

4692 

5068 

5444 

376 

1155 

5820 

6196 

6572 

6948 

7324 

7699 

8075 

8451 

8827 

9203 

376 

1156 

9578 

9954 *0330 *0705 

*1081 

*1456 

*1832 

*2207 *2583 *2958 

376 

1157 

063 3334 

3709 

4084 

4460 

4835 

5210 

5585 

5960 

6335 

6711 

375 

1158 

7086 

7461 

7836 

8211 

8585 

8960 

9335 

9710 *0085 *0460 

375 

1159 

064 0834 

1209 

1584 

1958 

2333 

2708 

3082 

3457 

3831 

4205 

375 

1160 

4580 

4954 

5329 

5703 

6077 

6451 

6826 

7200 

7574 

7948 

374 

1161 

8322 

8696 

9070 

9444 

9818 

♦0192 *0566 *0940 

*1314 

*1688 

374 

1162 

065 2061 

2435 

2809 

3182 

3556 

3930 

4303 

4677 

5050 

5424 

374 

1163 

5797 

6171 

6544 

6917 

7291 

7664 

8037 

8410 

8784 

9157 

373 

1164 

9530 

9903 

*0276 

*0649 

*1022 

*1395 

*1768 

*2141 

*2514 *2886 

373 

1165 

066 3259 

3632 

4005 

4377 

4750 

5123 

5495 

5868 

6241 

6613 

373 

1166 

6986 

7358 

7730 

8103 

8475 

8847 

9220 

9592 

9964 *0336 

372 

1167 

067 0709 

1081 

1453 

1825 

2197 

2569 

2941 

3313 

3685 

4057 

372 

1168 

4428 

4800 

5172 

5544 

5915 

6287 

6659 

7030 

7402 

7774 

372 

1169 

8145 

8517 

8888 

9259 

9631 

•0002 *0374 *07^5 *1116 *1487 

371 

1170 

068 1859 

2230 

2601 

2972 

3343 

3714 

4085 

4456 

4827 

5198 

371 

1171 

5569 

5940 

6311 

6681 

7052 

7423 

7794 

8164 

8535 

8906 

371 

1172 

9276 

9647 

*0017 

*0388 

*0758 

*1129 

*1499 

*1869 *2240 *2610 

370 

1173 

069 2980 

3350 

3721 

4091 

4461 

4831 

5201 

5571 

5941 

6311 

370 

1174 

6681 

7051 

7421 

7791 

8160 

8530 

8900 

9270 

9639 

•0009 

370 

1175 

070 0379 

0748 

1118 

1487 

1857 

2226 

2596 

2965 

3335 

3704 

369 

1176 

4073 

4442 

4812 

5181 

5550 

5919 

6288 

6658 

7027 

7396 

369 

1177 

7765 

8134 

8503 

8871 

9240 

9609 

9978 *0347 *0715 

•1084 

369 

1178 

071 1453 

1822 

2190 

2559 

2927 

3296 

3664 

4033 

4401 

4770 

369 

1179 

5138 

5506 

5875 

0243 

6611 

6979 

7348 

7716 

8084 

8452 

368 

1180 

8820 

9188 

9556 

9924 *0292 

*0660 

*1028 

*1396 

*1763 

*2131 

368 

1181 

072 2499 

2867 

3234 

3602 

3970 

4337 

4705 

5072 

5440 

5807 

368 

1182 

6175 

6542 

6910 

7277 

7644 

8011 

8379 

8746 

9113 

9480 

367 

1183 

9847 

*0215 

*0582 *0949 

*1316 

*1683 

*2050 

♦2416 *2783 *3150 i 

367 

1184 

073 3517 

3884 

4251 

4617 

4984 

5351 

5717 

6084 

6450 

6817 

367 

1185 

7184 

7550 

7916 

8283 

8649 

9016 

9382 

9748 

*0114 

*0481 

366 

1186 

074 0847 

1213 

1579 

1945 

2311 

2677 

3043 

3409 

3775 

4141 

366 

1187 

4507 

4873 

5239 

5605 

5970 

6336 

6702 

7068 

7433 

7799 

366 

1188 

8164 

8530 

8895 

9261 

9626 

9992 

*0357 

*0723 *1088 

*1453 

365 

1189 

075 1819 

2184 

2549 

2914 

3279 

3644 

4010 

4375 

4740 

5105 

365 

1190 

5470 

5835 

6199 

6564 

6929 

7294 

7659 

8024 

8388 

8753 

365 

1191 

9118 

9482 

9847 

♦0211 

*0576 

*0940 

*1305 

*1669 *2034 

•2398 

364 

1192 

076 2763 

3127 

3491 

3855 

4220 

4584 

4948 

5312 

5676 

6040 

364 

1193 

6404 

0768 

7132 

7496 

7860 

8224 

8588 

8952 

9316 

9680 

364 

1194 

077 0043 

0407 

0771 

1134 

1498 

1862 

2225 

2589 

2952 

3316 

364 

1195 

3679 

4042 

4406 

4769 

5133 

5496 

5859 

6222 

6585 

6949 

363 

1196 

7312 

7675 

8038 

8401 

8764 

9127 

9490 

9853 *0216 *0579 

363 

1197 

078 0942 

1304 

1667 

2030 

2393 

2755 

3118 

3480 

3843 

4206 

363 

1198 

4568 

4931 

5293 

5656 

6018 

6380 

6743 

7105 

7467 

7830 

362 

1199 

8192 

8554 

8916 

9278 

9640 

*0003 *0365 *0727 

*1089 

•1451 

362 

1200 

079 1812 

2174 

2536 

2898 

3260 

3622 

3983 

4345 

4707 

5068 

362 

N 

0 

1 

2 

3 

4 

5 

6 

, 7 

8 

9 

d . 
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LOGARITHMS OF THE TRIGONOMETRIC 
FUNCTIONS 

Logarithms of the functions are given for each minute from 
0 - 360 ^ 

The quantity — 10 is to be appended to all logarithms of the 
sine and cosine, to logarithms of the tangent from 0-45° and of 
the cotangent from 45-90°. 

With degrees indicated at either side of the top of the page 
use the column headings at the top. With degrees stated at 
the bottom of the page use the column designations at the 
bottom. 

With degrees at the left (top or bottom) use the minute col- 
umn at the left, and with degrees on the right side of the page 
use the minute column at the right. 

The method of determining the functions of small angles by 
the auxiliary quantities S and T is given in the section explaining 
the use of the mathematical tables at the front of the volume. 


40 



LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 
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LOGARITHMS OF THE FUNCTIONS (Continued) 


1 443 6 
1 443 ti 
1 443 6 
1 442 7 

46 

70 

94 

06 

373 

476 

085 

579 

30103 

17609 

12494 

9691 

3 

3 

3 

2 

1 442 7 

16 

270 

7918 

2 

1 442 7 

24 

188 

6694 

2/ 

1 442 7 

30 

882 

&H00 

2 

1 442 7 

36 

682 

6H& 

2 

1 442 7 

41 

797 

4576 

2 

1 442 7 

46 

373 

4189 

2 

1 442 7 

50 

512 

3779 

2 

442 7 

54 

291 

3476 

2 

1 442 7 

57 

767 

3219 

2 

1 442 7 

60 

986 

2996 

2 I 

442 7 

63 

982 

2803 


442 7 

66 

785 

2633 

2 S 

1 442 7 

69 

418 

2482 

2 1 

1 442 7 

71 

900 

2348 

2 

442 7 

74 

248 

2228 

2 

442 7 

76' 

476 

2119 

2 

1 442 7 

78 

595 

2020 

2 

442 7 

80 

6l5 

1931 

2 

442 7 

82 

546 

1818 

2 

442 7 

84 

394 

1773 

2 

1 442 7 

86 

167 

1704 

2 

1 442 7 

87 

871 

1630 

2 

442 7 

89 

610 

1579 

2 

442 7 

91 

089 

1524 

2 

1 441 7 

92 

613 

1473 

2 C 

1 441 7 

94 

086 

1424 

2 ( 

I 441 7 

95 

510 

1379 

2 C 

I 441 7 

96 

889 

1386 

2.t 

1 441 7 

98 

225 

1297 

2 ( 

1 441 7 

99 

622 

1259 

2 C 

1 441 8 

00 

781 

1223 

1 

1 441 8 

02 

004 

1190 

1 1 

1 441 8 

03 

194 

1159 

1 ‘ 

t 441 8 

04 

363 

1128 

1 1 

1 441 8 

05 

481 

1100 

1 f 

L 441 8 

06 

581 

1072 

1 1 

1 440 8 

07 

653 

1047 

1 1 

1 440 8 

08 

700 

1022 

1 f 

1 440 8 

09 

722 

998 

1.1 

1 440 8 

10 

720 

976 

lA 

1 440 8 

11 

696 

955 

1 ^ 

1 440 8 

12 

651 

934 

1 ? 

L 440 8 

13 

585 

916 

l.J 

L 440 8 

14 

500 

895 

1 J 

1 440 8 

15 

395 

878 

1 ? 

1 439 8 

16 

273 

860 

1 ? 

1 439 8 

17 

133 

843 

1 J 

L 439 8 

17 

976 

828 

1 J 

L 439 8 

18 

804 

812 

1 i 

1 439 8 

19 

616 

797 

1 ? 

1 439 8 

20 

413 

782 

1 'i 


21 

195 

769 

} 2 
























LOGARITHMS OF THE FUNCTIONS (Continued) 

1 ° ( 181 °) ( 358 °) 178 ° 
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92 ° (272°) 
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LOGARITHMS OF THE FUNCTIONS (Continued) 



// 

241 

239 

237 

235 

234 

1 

4.0 

40 

4.0 

3.9 

3.9 

2 

8.0 

80 

7.9 

7.8 

7.8 

3 

120 

12 0 

11 8 

11.8 

11.7 

4 

10.1 

15 9 

15 8 

15.7 

15.6 

5 

20 1 

19 9 

19.8 

19.6 

19.5 

6 | 

24 1 

23 9 

23.7 

23 5 

23.4 

7 ' 

28 1 

27 9 

27.6 

27.4 

27.3 

Si 

32 1 

31 9 

31 6 

31 3 

31.2 

9 | 

30 2 

35 8 

35.0 

35.2 

36.1 


232 

229 

227 

225 

223 

1 ] 

3 9 

3 8 

3 8 

3 8 

3.7 

2 

7.7 

7 6 

7.6 

7.5 

7.4 

3 

11.6 

11 4 

11 4 

11 2 

11.2 

4 

16 5 

15.3 

15.1 

15 0 

14.9 

5 

19 3 

19 1 

18 9 

18.8 

18.6 

6 

23 2 

22 9 

22 7 

22.5 

22.3 

7 

27 1 

26 7 

26 5 

26 2 

26.0 

8 

30 9 

30 5 

30 3 

30 0 

29.7 

9 | 

34.8 

34.4 

34.0 

33.8 

33.4 


222 

220 

217 

215 

213 

1 

3 7 

3 7 

3 6 

3 6 

3 6 

2 

7.4 

7 3 

7.2 

7 2 

7.1 

3 

11 1 

11 0 

10 8 

10 8 

10 6 

4 

14 8 

14.7 

14 5 

14 3 

14.2 

5 

18 5 

183 

18.1 

17.9 

17.8 

6 

22 2 

22 0 

21.7 

21.5 

21.3 

7 

25 9 

25 7 

26.3 

25.1 

24.8 

8 

29 6 

29 3 

28 9 

28.7 

28.4 

9 

33 3 

33.0 

32.6 

32.2 

32.0 


211 

208 

206 

203 

201 

1 

3 5 

35 

3 4 

3 4 

3.4 

2 

70 

6 9 

6.9 

6 8 

6.7 

3 

10 6 

10 4 

10 3 

10 2 

10 0 

4 

14.1 

13.9 

13.7 

13.5 

13.4 

5 

17.6 

17 3 

17.2 

16 9 

16.8 


6 21.1 20 8 20 (> 20 3 20.1 

7 24 6 24 3 24 0 23.7 23.4 

8 28 1 27.7 27.5 27.1 26.8 

9 31.6 31.2 30.9 30.4 30.2 

'' 199 197 195 193 198 

1 3 3 3 3 3 2 3.2 3.2 

2 6 6 6 6 6.5 6 4 6.4 

3 10 0 9.8 9.8 9.6 9.6 

4 13.3 13.1 13.0 12.9 12.8 

5 16 6 16 4 16 2 16.1 16.0 

6 19 9 19 7 19.5 19.3 19.2 

7 23.2 23.0 22.8 22.5 22.4 

8 26.S 26.3 26.0 25.7 25.6 

9 29.8 29.6 29.2 29 0 28.8 

169 187 185 183 181 

1 3 2 3 1 3.1 3.0 3.0 

2 6.3 6.2 6.2 6 1 6.0 

3 9.4 9.4 9.2 9.2 9.0 

4 12.6 12.5 12.3 12.2 12.1 

5 15.8 15.6 15 4 15 2 15.1 

6 18 9 18 7 18.5 18 3 18.1 

7 22.0 21.8 216 21 4 21.1 

8 25.2 24 9 24.7 24 4 24.1 

9 28.4 28 0 27.8 27.4 27.2 

10 31 5 31 2 30 8 30.5 30.2 






LOGARITHMS OF THE FUNCTIONS (Continued) 

4® (184®) (355°) 17S® 



( 274 ®) 





LOGARITHMS TME FUNOTHHirS <G<mUaae«> 
»• <1«») (864*) 174* 







LOGABITHMS OF THE FUNCTIONS (ContlllBed) 


(186®) (363®) 178® 






c.d. 


L. Cob . 


P. P. 

"5 



KTiLIRA 


0.97 838 

9.99 761 

60 


ISl 

120 

119 

lit 

1 


120 


121 

0.97 717 

9.99 760 

59 

1 

2.0 

2.0 

2.0 

2.0 

2 


120 

9.02 404 

121 

0.97 596 

9.99 759 

58 

2 

4.0 

4.0 

4.0 

3.9 

8 


120 

9.02 525 


0.97 475 

9.99 767 

67 

3 

6.0 

6.0 

6.0 

6.9 

4 

9.02 402 

119 

118 

9.02 646 

120 

121 

0.97 355 

9.99 756 

66 

4 

8.1 

8.0 

7.9 

7.9 

5 

9.02 520 

9.02 766 

0.97 234 

9.99 765 

56 

5 

10,1 

10.0 

9.9 

9.8 

6 

9.02 639 

119 

9.02 885 

1 19 

0.97 115 

9.99 763 

54 

6 

12.1 

12.0 

11.9 

11.8 

7 

9.02 757 

118 


120 

0.96 995 

9.99 752 

63 

7 

14.1 

14.0 

13.9 

13.8 

8 


117 

9.03 124 

119 

0.96 876 

9.99 761 

62 

8 

16.1 

16.0 

15 9 

15.7 

6 

9.02 992 

118 

117 

9.03 242 

118 

119 

0 96 768 

9.99 740 

51 

9 

18.2 

18.0 

17.8 

17.7 

10 

9.03 109 

9.03 381 

0.96 639 

9.99 748 

50 

10 

20.2 

20.0 

19.8 

19.7 

11 

9.03 226 

117 

9.03 479 

118 

0.96 521 

9.99 747 

49 

20 

40.3 

40.0 

39.7 

39.3 

12 

9.03 342 

116 

9.03 597 

118 


9.99 746 

48 

30 

60.5 

60.0 

69.5 

59.0 

13 

9 03 458 

116 

9.03 714 

117 

0.96 286 

9.99 744 

47 

40 

80.7 

80.0 

79.3 

78.7 

14 

9.03 674 

116 

9.03 832 

118 

0.96 168 

9.99 742 

46 

50 

100.8 100.0 

99 2 

98.3 



116 











15 


9 03 948 


9.99 741 

46 

// 

117 

116 

116 

114 

16 

9.03 805 

115 

9.04 065 


0.95 935 


44 

1 

2.0 

1.9 

1.9 

1.9 

17 

9.03 920 

116 

9.04 181 


ESmiD 

9.99 738 

43 

2 

3.9 

3.9 

3.8 

3.8 

18 

9.04 034 

114 

9.04 297 

liO 

0.95 703 

9.99 737 

42 

3 

5.8 

5.8 

6.8 

5.7 

19 

9.04 149 

116 

113 


116 

115 

0.95 587 

9.99 736 

41 

4 

7.8 

7.7 

7.7 

7.6 


9.04 262 


0.95 472 


40 

5 

9.8 

9.7 

9.6 

9.5 

21 


114 


115 

0.95 357 

9.99 733 

39 

6 

11.7 

11.6 

11.6 

11.4 

22 

9.04 490 

114 


115 

0.95 242 

9.99 731 

38 

7 

13.6 

13.6 

13.4 

13.3 

23 

9.04 603 

113 


115 

0.95 127 


KM 

8 

16.6 

15.5 

15.3 

15.2 

24 

9.04 715 

112 

113 


114 

114 

0.95 013 

9.99 728 

36 

9 

17.6 

17.4 

17.2 

17.1 

'25 

9.04 sis 

9.05 101 

0.94 899 

9.99 727 

35 

10 

19.5 

19.3 

19.2 

19.0 

26 

lilgrnn 

112 

9.05 214 

113 

0 94 786 

9.99 726 

34 

20 

39.0 

38.7 

38.3 

38.0 

27 

9.05 052 

112 

9.06 328 

114 

0.94 672 


33 

30 

68.6 

68.0 

67.6 

57.0 

28 

9.05 164 

112 


113 

0.94 559 

9.99 723 

32 

40 

78.0 

77.3 

76.7 

76.0 

29 

9.06 275 

111 

111 

9.05 553 

112 

113 

0.94 447 

9.99 721 

31 

50 

97.5 

96.7 

95.8 

95.0 


9.05 386 


0 94 334 

9 99 720 

m 


113 

m 

111 

no 

81 

9.05 497 

111 

9.05 778 

112 

0.94 222 

9.99 718 

29 

1 

1.9 

1.9 

1,8 

1.8 

83 

9.06 607 

110 

9.05 890 

112 

0.94 no 

9.99 717 

28 

2 

3.8 

3.7 

37 

3.7 

83 

9.05 717 

110 


112 

0.93 998 


27 

3 

6.6 

6.6 

5.6 

5.5 

84 

9.06 827 

110 

110 

9.06 113 

111 

111 

0.93 887 

9 99 714 

26 

4 

7.6 

7.5 

74 

7.3 

85 

9.06 937 

0.06 224 

0.93 776 

9.99 713 

26 

5 

9.4 

9.3 

9.2 

9.2 

86 

9.06 046 

109 


111 

0 93 66.5 

9.99 711 

24 

6 

11.3 

11.2 

11.1 

11.0 

37 

9.06 155 

109 


110 

0 93 555 

9.99 710 

23 

7 

13.2 

13.1 

13.0 

12 8 

88 

9.06 264 

109 

9.06 556 

111 

0.93 444 

9.99 708 


8 

15.1 

14.9 

14.8 

14.7 

39 

9.06 372 

108 

109 

9.06 666 

110 

109 

0.93 334 

9.99 707 

m 

0 

17.0 

16.8 

16.6 

16.5 

40 

Q.oeM 

T? W 

0 93 225 

9.99 706 

20 

10 

18 8 

18.7 

18 5 

18.3 

41 

9.06 689 

108 


110 

0.93 11.5 

9 99 704 

19 

20 

37.7 

37.3 

37.0 

38.7 

43 

9.06 696 

107 

IJII i WI 

109 


9.99 702 

18 

30 

66.5 

66.0 

65.6 

55.0 

43 

9.06 804 

108 

tVl u Rk 

109 

0.92 897 

9.99 701 

17 

40 

76.3 

74.7 

74 0 

73.3 

44 

9.06 911 

107 

107 


108 

109 

0.92 789 

9.99 699 

16 

50 

94.2 

93.3 

92 5 

91.7 

45 

9.07 018 

9.07 320 

0.92 680 

9.99 698 

15 

A 

109 

108 

107 

106 

46 

9.07 124 


9.07 428 

108 

0.92 672 

9.99 696 

14 

1 

1.8 

1.8 

1 8 

1.8 

47 

9.07 231 


9.07 536 

108 

0 92 464 


13 

2 

3.6 

3.6 

36 

3.5 

48 

9.07 337 


9.07 643 

107 

0 92 357 

9.99 693 

12 

3 

6.4 

5.4 

6.4 

6.3 

49 

9.07 442 

lUO 

106 

9.07 751 

108 

107 

0.92 249 

9.99 692 

11 

4 

7.3 

7.2 

7.1 

7.1 

801 

9.07 648 

9.07 858 

0.92 142 

9.99 690 

10 

6 

9.1 

9.0 

8.9 

8.8 

51 

9.07 653 

105 




9.99 689 

mi 

6 

10 9 

10.8 

10.7 

10.6 

52 

9.07 768 

105 


1U7 

0.91 929 

9.99 687 


7| 

12.7 

12.6 

12,5 

12.4 

53 

9.07 863 

105 


} 9 ? 

0.91 823 

9.99 686 

7 

81 

14.6 

14.4 

14.3 

14.? 

54 

9.07 968 

m 


11 

0.91 717 

9.99684 

6 

9 

16.4 

16.2 

16 0 

15.9 

55 

9.08 072 


0.91 611 

9.99 683 

6 

10 

18.2 

18.0 

17.8 

17.7 

56 

9.08 176 



lUO 

0.91 506 

9.99 681 

4 

m 

36.3 

36.0 

35.7 

35.3 

57 

9.08 280 



105 

0 91 400 


Kj 

30 

54.5 

64.0 

53.6 

53.0 

58 

9.08 883 


Rli>W»Tr 

106 

0.91 295 

9.99 678 


40 

72.7 

72 0 

71.3 

70.7 

m 

9.08 486 


9.06 810 

106 

104 

0.91 190 

9.99 677 

B 

50 

90.8 

90.0 

89.2 

88.8 

g 


9.06 914 

0.91 086 

9.99 676 








L. Cob . 

d. 

L. Cot. 

c.d. 

L. Tan. 

L. Sin. 

L 

p. p. 


9e® (276®) „ (263®) 83® 
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LOGAEITHMS OF THE FUNCTIONS (Continue4) 
1 * (isro (352*) 179“ 























tOGARITHMS OF THE FUNCTIONS (Continued) 


(188®) (351®) 171 ® 



L Sin. 

d. 

L. Tan. 

c. d. 

L. Cot. 

L. Cos. 



P. 

P. 


T 

9.14 356 


9.14 780 


0 85 220 

9.99 576 

60 

» 

92 

91 

90 

1 

9.14 44S 

89 

9.14 872 

92 

0.85 128 

9 99 574 

59 

1 

1.6 

1.6 

1.5 

2 

9 14 536 

90 

9.14 963 

91 

0.85 037 

9.99 672 

58 

2 

3.1 

3.0 

3.0 

3 

9.14 624 

89 

9.15 054 

91 

0 84 946 

9.99 570 

57 

3 

4.6 

4.6 

45 

4 

9 14 714 

90 

89 

9.15 146 

91 

91 

0.84 855 

9.99 568 

56 

4 

6.1 

6.1 

6.0 

5 

9.14 803 

9.15 236 

0.84 764 

9.99 566 

55 

5 

7.7 

7.6 

7.5 

6 

9 14 891 

88 

9.15 327 

91 

0.84 673 

9.99 565 

54 

6 

9.2 

9.1 

9.0 

7 

9.14 980 

89 

9.15 417 

90 

0 84 583 

9.99 563 

53 

7 

10.7 

10.6 

10 5 

8 

9 15 069 

89 

9.15 508 

91 

0.84 492 

9.99 661 

62 

8 

12.3 

12.1 

12.0 

9 

9 15 157 

88 

9.15 598 

90 

90 

0 84 402 

9.99 659 

51 

9 

13.8 

13.6 

13.5 

Tl 

9.15 24i 


9.15 688 

0 84 312 

9.99 657 

60 

10 

15.3 

15.2 

15 0 

!■ 

9.15 333 

88 

9.15 777 

89 

0.84 223 

9.99 556 

49 

20 

30.7 

30.3 

30,0 


9.15 421 

88 

9.15 867 

90 

0.84 133 

9.99 654 

48 

30 

46.0 

45.5 

45.0 

Kfl 

9 15 508 

87 

9.15 956 

89 

0.84 044 

9.99 652 

47 

40 

61.3 

60.7 

60.0 

9 

9.15 596 

88 

87 

9.16 046 

90 

89 

0.83 954 

9.99 660 

46 

50 

76.7 

75.8 

76.0 


9 15 683" 

9.16 13S 

0.83 866 

9.99 548 

46 

ff 

89 

88 

87 

ha 

9 15 770 

87 

9.16 224 

89 

0.83 776 

9.99 646 

44 

1 

1 5 

l.S 

1.4 


9 15 857 

87 

9.16 312 

88 

0.83 688 

9.99 645 

43 

2 

3.0 

2.9 

2.9 

18 

9 15 944 

87 

9.16 401 

89 

0.83 599 

9.99 543 

42 

3 

4.4 

4.4 

4.4 

19 

9 16 030 

86 

9 16 489 

88 

88 

0.83 611 

9.99 541 

41 

4 

5.9 

6.9 

5.8 

80 

9 16 116 


9.16 577 

0 83 423 

9 99 539 

40 

5 

7.4 

7.3 

7.2 

21 

9 16 203 

87 

9.16 666 

88 

0 83 335 

9.99 537 

39 

6 

89 

8.8 

8.7 

22 

9 16 289 

86 

9.16 753 

88 

0.83 247 

9.99 536 

38 

7 

10 4 

10.3 

10.2 

23 

9 16 374 

85 

9.16 841 

88 


9.99 533 

37 

8 

11.9 

11.7 

11.6 

24 

9 16 460 

86 

85 

9.16 928 

87 

88 

0 S3 072 

9.99 532 

36 

9 

13 4 

13.2 

13.0 

25 

9 16 546 

9.17 016 

0 82 984 

9.99 530 

35 

10 

14 8 

14.7 

14.5 


9.16 631 

86 

9.17 103 

87 

0.82 897 

9.99 528 

34 

20 

29 7 

29.3 

29.0 

27 

9 16 716 

85 

9 17 190 

8/ 

0 82 810 

9.99 526 

33 

30 

44 5 

44 0 

43.5 

28 

9 16 801 

85 

9.17 277 

87 

0 82 723 

9.99 524 

32 

40 

59 3 

58 7 

.68.0 

29 

9 16 886 

85 

84 

9.17 363 

86 

87 

0 82 037 

9.99 522 

31 

50 

74 2 

73.3 

72.3 


9 16 970 

9.17 430 

0 82 550 

9 99 520 

30 


86 

86 

84 

81 

9 17 055 

85 

9.17 536 

86 

0.S2 404 

9 99 518 

29 

1 

1 4 

1.4 

1.4 

32 

9.17 139 

84 

9.17 622 

86 

0 82 378 

9 99 517 

2S 

2 

29 

2.8 

2.8 

83 

9 17 223 

84 

9.17 708 

86 

0.82 292 

9 9v) 515 

27 

3 

43 

4.2 

4.2 

84 

9.17 307 

84 

84 

9.17 794 

86 

86 

0 82 206 

9.99 513 

1 26 

4 

5.7 

5.7 

6.6 

35 

9 17 391 


0.82 120 

9 99 511 


5 

7 2 

7.1 

70 

3ft 

9 17 474 

83 


85 

0 82 035 

9 99 509 

24 

6 

86 

8.5 

84 

37 

9.17 558 

84 

9.18 051 

86 

0.81 949 

9.99 507 

23 

7 

10 0 

9.9 

9.8 

38 

9 17 641 

83 

9.18 136 

85 

0.81 864 

9.99 506 

22 

8 

11 3 

11.3 

11 2 

39 

9.17 724 

83 

9.18 221 

85 

85 

0.81 779 

9.99 503 

21 

9 

129 

12.8 

12.6 

40 

9.17 807 

oo 

9.18 306 

0.81 694 

9.99 501 

20 

10 

143 

14.2 

14.0 

41 

9 17 890 

83 

9.18 391 


0.81 609 

9 99 499 

19 

20 

28 7 

28.3 

28 0 

42 

9 17 973 

83 

9.18 476 


0 81 525 

9.99 497 

18 

30 

43 0 

42 5 

42.0 

43 

9.18 056 

82 

9.18 560 


0.81 440 

9 99 496 

17 

40 

57.3 

56.7 

56.0 

44 

9.18 137 

82 

83 

9.18 644 


0.81 356 

9 99 401 

16 

50 

71.7 

70.8 

70.0 

45 

9.18 220 


9.18 728 

0.81 272 

9.99 492 

15 

/f 

83 

82 

81 

46 

9.18 302 

82 

9.18 812 


0.81 188 

9 90 490 

14 

li 

1.4 

1.4 

1.4 

47 

9.18 383 

81 

9.18 896 


0.81 104 

9 99 488 

13 

2 

28 

2.7 

2.7 

48 

9.18 466 

82 , 

9.18 979 


0.81 021 

9 99 486 

12 

3 

4 2 

4.1 

4.0 

49 

9.18 547 

82 

81 

9.19 063 

83 

0 80 937 

9 99 481 

11 

4 

5.6 

5.S 

5.4 

90 

9.18 628 

9.19 146 

0 80 854 

9 99 482 

10 


69 

6.8 

6.8 

51 

9.18 709 

81 

9.19 229 

83 

0 80 771 

9 99 480 

9 

6 

8 3 

8.2 

8.1 

52 

9.18 790 

81 

9 19 312 

83 

0.80 688 

9.99 478 

8 

7 

9.7 

9.6 

9,4 

53 

9.18 871 

81 

9.19 396 

83 

0.80 605 

9 99 476 

7 

8 

11.1 

10.9 

10 8 

54 

9.18 952 

81 

9.19 478 

83 

83 

0 80 522 

9 99 474 

6 

9 

12.4 

12.3 

12 2 

55 

9.19 033 

81 

9.19 501 

0.80 439 

9.99 472 


10 

13 8 

13.7 

13.5 

56 

9.19 113 

80 

9.19 643 

82 

0.80 367 

9.99 470 


20 

27.7 

27.3 

27.0 

67 

9.19 193 

80 

9.19 726 

82 

0 80 275 

9.99 468 


30 

41.5 

41.0 

40.5 

58 


80 

9.19 807 

82 

0.80 193 

9.99 466 


30 

55.3 

64.7 

54.0 

50 

9.19 353 

80 

80 

9.19 889 

82 

82 

0.80111 

9.99 464 


50 

69.2 

68.3 

67.8 

<0 

9.19 433 

9.19 971 

0.80 029 

9.99 462 

0 






L. Cos 

~ 

L. Cot, 

0. d. 

L. Tan. 




P. 

P. 



♦ 8 ® ( 278 *^ 


50 


(261®) 81 ® 



























































LrOGA&lTHMS OF THE FUNCTIONS (Continued) 


9° (189®) 


0| 

1 

2 

3 

_4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

Ts 

le 

I 

21 

22 

23 

M 

25 

26 

27 

28 

12 

80 

31 

32 

33 
M 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 


45 

46 

47 

48 


60 

51 

52 

53 

54 
155 

56 

57 

58 

59 


60 


9 19 4,331 
9 19 513 
9 19 592 
9 19 6721 
9 19 751 


9 19 830 
9 19 909 
9 19 988 
9 20 067 
9 20 145 


9 20 223 

9 20 302 

9 20 380 
9 20 458 
9 20 535 


9 20 613| 
9 20 691 
9 20 768| 

9 20 845 

9 20 922! 


9 20 9991 
9 21 076 
9 21 153 
9 21 2291 
9 21 306 


9 21 382 
9 21 458 
9 21 534 
9 21 ClOj 
9 21 685 


9 21 761 
9 21 836i 
9 21 9121 
9 21 987' 
9 22 062 


9 22 137i 
9 22 211 
9 22 286 
9 22 361 
9 22 4351, 


9 22 5091 
9 22 583 
9 22 657 
9 22 7.31 
9 22 80B 


9 22 878 1 
9 22 952 
9 23 025 
9 23 0981 
9 23 171 


80 Q 

79 Q 

80 9 
799 
79 

79 

79 

799 

79 

78 

78 

77 

78 
78 
77 
77 
77 
77 
77 
77 

76 

77 
70 
76 
76 


I 9 20 3781 
20 459 

20 640 

? 20 621 

20 701 


20 782 
l9 20 862 

9 20 942 

9 21022 

|9 21 102 


9 21 1821 
|9 21261 

[9 21341 

21 420| 

|9 21 4991 


21 578 
9 21 657 
21 736 
9 21 814 
9 21 8931 




75 

6 

75 

76 
i75 
76 
75 

74 
5 

75 q 
74 ^ 
|74 
74 
74 
74 
74 
|73 


9 21 971 
9 22 049 
19 22 1271 
22 20 .- 
9 22 283 


9 23 244 
9 23 317 
9 23 390 
9 23 462 
9 23 53Bj 


9 23 607 
9 23 679 
9 23 752 
9 23 823 
9 23 895 


9 23 967 


T. Cob 


Tan. 

19 971 

20 053 
20 134 
20 216 

20 297 


22 361 
9 22 438 
[9 22 516! 
22 593 
22 670 


9 22 747 1 
'9 22 824 
9 22 9011 
9 22 977 
[9 23 0541 


9 23 130 

9 23 206 

9 23 283 
9 23 359 
9 23 43B 



99 432 ^ 

' 99 429 ^ 

' 99 427 ^ 

99 426 ^ 

[{9 9 9 423 ^ 

99 421 
99 419 J 
l|9 99 417 
J.99 41B i 
(19.99 413 36| 



9 24 261 
9 24 335 
9 24 4101 
9 24 484! 
9 24 568 


i9 24 632 
l-T (jotTjc.d. 



| 0 75 368 9 99 335 L_?| 
L. Tan. L. I 



80 

79 

78 

77 

1 

1.3 

1 3 

1.3 

1.3 

2 

2.7 

2 6 

2 6 

2 6 

3 

4.0 

4 0 

3 9 

3 8 

4 

5.3 

5.3 

5 2 

5.1 

5 

6 7 

6 6 

6.5 

6 4 

6 

8.0 

7 9 

7 8 

7 7 

7 

9 3 

9 2 

9 1 

9.0 

8 

10 7 

10 .5 

10 4 

10.3 

9 

12.0 

11 8 

11 7 

11.6 

10 

13 3 

13 2 

1.3 0 

12 8 

20 

26.7 

26 3 

26 0 

25 7 

30 

40.0 

39 5 

39.0 

,38.5 

40 

53 3 

52 7 

52 0 

61 3 

60 

66,7 

65 8 

65 0 

64 2 

ff 

76 

75 

74 

78 

1 

1 3 

1 2 

1 2 

1 2 

2 

2 6 

2 5 

2 5 

2 4 

3 

3 8 

3 8 

3 7 

3 6 

4 

5.1 

5 0 

4 9 

4 9 

5 

6 3 

6 2 

6 2 

6 1 

6 

7 6 

7 5 

7 4 

7 3 

7 

8 9 

8 8 

8 6 

8 . 

8 

10 1 

10 0 

9 9 

9 7 

9 

11 4 

11 2 

11.1 

11.0 

10 

12 7 

12 5 

12 3 

12 2 

2()i 

25 3 

25 0 

24.7 

24 3 

30 

38 0 

37 5 

37 0 

36 5 

40 

50 7 

50 0 

49 3 

48 7 

50 

63 3 

62 5 

61.7 

60 8 

ft 

72 

71 

3 

2 

1 

1 2 

1 2 

0 0 

0 0 

2 

2.4 

2 4 

0 1 

0 1 

3| 

3 6 

3 6 

0 2 

0 1 

4‘ 

4 8 

4 7 

0 2 

0 1 

5 

6.0 

5 9 

0.2 

0.2 

6 

7.2 

7.1 

0.3 

0 2 

7 

8.4 

8 3 

0.4 

0 2 

s' 

9 6 

9 B 

0.4 

0 3 

9 

10 8 

10 6 

0 4 

0 3 

10 

12.0 

11.8 

0.5 

0 3 

20 

24.0 

23.7 

1.0 

0.7 

30 

36 0 

35 5 

1.5 

1 0 

40 

48 0 

47 3 

2.0 

1 3 

50 

60 0 

59 2 

2 5 

1 7 


3 

8 

8 



79 

78 

77 


0 

13 2 

13 0 

12 8 


1 

39 5 

39 0 

38 5 


2 

3 

65.8 

66.0 

64 2 



8 

3 

3 



76 

75 

74 


0 

12 7 

12 5 

12 3 


1 

38 0 

37 5 

37 0 


2 

3 

63.3 

62 6 

61.7 



mr 


99® (279®) 


51 


(260®) 80< 










LOGARITHMS OF THE FUNCTIONS (Continued) 

10® (190°) (349°) 169° 



L. Sin. 

d. 

L. Tan. 

c.d. 

L. Cot. 

L. Cos. 

d. 




P. 

p. 


0 

9.23 967 

72 

71 

71 

72 
71 
71 
71 

70 

71 

70 

71 
70 
70 
70 
70 
70 
70 

69 

70 
69 

9.24 632 

74 

73 

74 

73 

74 
73 
73 
73 
73 
73 

0.75 368 

9.90 335 


«0 






1 

9.24 030 

9.24 706 

0.75 294 

9.99 333 

Km 

59 

// 

74 

73 

72 

2 

0.24 no 

9.24 779 

0.75 221 

9.99 331 

1 

68 

1 

1.2 

1.2 

1.2 

3 

9.24 181 

9.24 853 

0 75 147 

9 99 328 

57 

2 

2.5 

24 

2.4 

4 

9.24 253 

9.24 926 

0.75 074 

9.99 326 

56 

3 

3 7 
4.9 

3 6 
4.9 

3.6 

4.8 

5 

9.24 324 

9.25 6 o 6 

0.75 000 

9.99 324 

o 

65 

4 

6 

9.24 395 

9.25 073 

0.74 927 

9.99 322 


54 

6 

6.2 

0 1 

6.0 

7 

9.24 466 

9.25 146 

0.74 864 

9.99 319 

53 

6 

74 

7.3 

7.2 

8 

9.24 536 

9.25 219 

0,74 781 



52 

7 

8.6 

8.5 

8.4 

9 

9.24 607 

9.25 292 

0.74 708 

9.99 315 


51 

8 

9 

9.9 

11.1 

9.7 

11.0 

9.6 

10.8 

10 

9.24 677 

9.25 365 

72 

73 

72 

73 
72 

0.74 63 i 

9.99 313 


80 

11 

9.24 748 

9.25 437 

0.74 563 


49 

10 

12.3 

12.2 

12.0 

12 

9.24 818 

9.25 510 

0.74 490 



48 

20 

24 7 

24.3 

24.0 

13 

9.24 888 

9.25 582 

0.74 418 

9.99 306 


47 

30 

37 0 

36.5 

36.0 

14 

9.24 958 

9.25 G 55 

0.74 345 

9.99 304 


46 

40 

50 

49.3 

61.7 

48.7 

60.8 

48.0 

60.0 


9.25 028 

9.25 727 

72 

72 

72 

72 

71 

0.74 273 

9.99 301 


45 


9.25 098 

9.25 799 

0.74 201 

9.99 299 


44 



71 

70 

69 


9.25 168 

9.25 871 

0.74 129 



43 



1.2 

1.2 

1.2 

irI 

9.25 237 

9.25 943 

0.74 057 

9.99 294 


42 

2 

2 4 

2.3 

2.3 


9.25 307 

9.26 015 

0 73 985 

9.99 292 

41 

3 

3 6 
4.7 

3.5 

4.7 

3.4 

4.6 


9.25 376 

69 

69 

69 

69 

69 

09 

68 

69 

68 

68 

68 

68 

68 

68 

68 

67 

68 
67 
67 
67 
67 
67 
67 
67 
66 
67 

9.26 086 

72 

71 

72 
71 
71 
71 
71 

70 

71 
71 
70 

70 

71 
70 
70 
70 
70 

69 

70 
i 69 

70 

69 

69 

69 

69 

69 

0.73 914 

9.99 290 


40 

4 


9.25 446 

9.26 158 

0.73 842 

9.99 288 


39 


5 

5.9 

5.8 

5.8 


9.25 514 

9.26 229 

0.73 771 

9.99 285 


38 

0 

7.1 

7.0 

6.9 


9.25 583 

9.26 301 

0.73 699 

9.99 283 


37 


7 

8.3 

8.2 

8.0 

24 

9.25 652 

9.26 372 

0.73 628 

9.99 281 

3 

m 

8 

9 

9.5 

10.6 

9.3 

10.5 

9.2 

10.4 

25 

9.25 721 

9.26 443 

0.73 557 

9.99 278 

2 

35 

26 

9.25 790 

9.26 514 

0.73 486 

9.99 276 

34 

10 

11.8 

11.7 

11.5 

27 

9.25 858 

9.26 585 

0.73 415 

9.99 274 


33 

20 

23.7 

23.3 

23.0 

28 

9.25 927 

9.26 665 

0.73 345 

9.99 271 

32 

30 

35.5 

35.0 

34.5 

29 

9.25 996 

9.26 726 

0.73 274 

9.99 269 


31 

40 

50 

47.3 

59.2 

46.7 

58.3 

46.0 

57.5 

30 

9.26 063 

9.26 797 

0.73 203 

9.99 267 


30 

31 

9.26 131 

9.26 867 

0.73 133 

9.99 264 

29 



68 

67 

66 

32 

9.26 199 

9.26 937 

0 73 063 

9.99 262 


28 

1 

1.1 

1.1 

1.1 

33 

9.26 267 

9.27 008 

0.72 992 

9.99 260 


27 


2 

2.3 

2.2 

2 2 

34 

9.26 335 

9.27 078 

0.72 922 

9.99 257 


26 



3 4 
4.5 

3.4 

4.5 

3*.3 

4.4 

35 

9.26 403 

9.27 148 

0.72 852 

9.99 255 


25 


1 

36 

9.26 470 

9.27 218 

0.72 782 

9.99 252 


24 


5 

5.7 

5.6 

5 5 

37 

9.26 538 

9.27 288 

0.72 712 

9.99 250 


23 


) 

6.8 

6.7 

6.6 

38 

9.26 605 

9.27 357 

0.72 643 

9.99 248 


22 


7 

7.9 

7.8 

7.7 

39 

9.26 672 

9.27 427 

0.72 573 

9.99 245 


21 

8 

9 

9.1 
10 2 

8.9 

10.0 

8.8 

9.9 

40 

9.26 739 

9.27 496 

0.72 504 

9.99 243 


20 

41 

9.26 80G 

9.27 566 

0.72 434 

9.99 241 


19 

10 

11.3 

11.2 

11 0 

42 

9.26 873 

9.27 635 

0 72 365 

9.99 238 


18 

20 

22.7 

22.3 

22 0 

43 

9.26 940 

9.27 704 

■ilriattfitl 

9.99 236 


17 

30 

34.0 

33.5 

33.0 

44 

9.27 007 

9.27 773 

0.72 227 

9.99 233 

16 

40 

50 

45.3 

66.7 

44.7 

55.8 

44 0 
55 0 

45 

9.27 073 

9.27 842 

0.72 158 

9.99 23 i 


15 

46 

9.27 140 

Oil 


9.99 229 


14 






66 

67 

66 

66 

66 


69 

69 

68 

09 








47 

9.27 206 

9.27 980 

0.72 020 

9.99 226 


13 






48 

9.27 273 

9.28 049 

0.71 951 

9.99 224 

1 

12 



3 

3 

3 

49 

9.27 339; 

9.28 117 

0.71 883 

9.99 221 

11 



74 

73 

72 

60 

9 27 405 

9.28 1 86 

68 
69 
68 
68 
68 ' 
68 

67 

68 
68 
67 

0 71 814 

9.99 219 

M 

10 

1 o 

51 

9.27 471 

9.28 2.54 

0.71 746 

9.99 217 

% 

9 

i 


12.3 

12,2 

12 0 

52 

9.27 537 

66 

9.28 323 

0.71 677 

9.99 214 

1 

8 



37.0 

36.5 

36 0 

53 

9.27 602 

65 

9.28 391 

0 71 609 

9.99 212 

in 

7 


61.7 

60.8 

60.0 

54 

9.27 668 

66 

66 

65 

9.28 459 

0 71 541 

9.99 209 

□ 

6 



3 3 

3 

3 

55 

9.27 734 

9.28 527 


9.99 207 

H 

5 



71 70 

69 

68 

56 

9.27 799 

9.28 595 


9.99 204 


4 

3 


57 

9.27 864 

66 

9.28 662 

0.71 338 

9.99 202 


3 


11.8 11.7 11.5 11.3 

58 

9.27 930 

66 

9.28 730 

0 71 270 


3 

2 

2 

M 


35.6 35.0 34.5 34.0 

59 

9.27 995 

65 

65 

9.28 798 


9.99 197 

1 



37*3 «^>6«7 

00 

9.28 060 



9.99 195 


0 

L 






L. Cos. 

~ 

1 L. Cot. 



L. Sin. 

IB 

u 

1 


p. 

P. 



lOO* (280°) (259°) 79° 


52 


























LOGARITHMS OF THE FUNCTIONS (Contlniiei) 

!!• (191*) ' (84r*) IIMI* 



11 

12 

13 

1£ 

15 

16 

17 

18 
19 




101« (281*) 


(258®) 78 ® 


53 


































LOGARITHMS OF THE FUNCTIONS (Continued) 

Id* (192°) (347°) 167* 



9.32 
9.32 
9.32 
9.32 
9.32 
16 9.32 

16 9.32 

17 9.32 
1 $ 9.32 
19 9.32 
SO^ 9.32 

21 9.33 

22 9.33 

23 9.33 

24 9.33 

26 9.33 

26 9.83 

27 9.33 

28 9.33 

29 9.33 

80 9.33 

81 9.33 

82 9.33 

83 9.33 

84 9.33 
W 9.33 

36 9.33 

37 9 33 

38 9.33 

39 9.34 

40 9.34 

41 9.34 

42 9.34 

43 9.34 

44 9.34 

45 9.34 

46 


847 

907 60 
066 69 
025 69 

084 

59 

378 “ 
437 ^ 
496 H 
553 ^ 

612 5» 

670 “ 
728 68 
786 68 

902 68 
060 

018 68 
076 67 
133 68 
100 g 

248 

'306 67 
t 362 67 
420 68 
477 67 
634 f 

647 66 
704 g 
761 67 

818 ^ 
874 ^ 
031 67 j 
987 66 
043 66 

100 ^ 
156 ^ 
212 66 
268 66 
324 66 
3«0 

oo 


9.32 747 
9.32 810 63 
9.32 872 62 
9.32 933 61 
9.32 996 62 
o2 




L. Cos. I d. 1 L. Cot. lc.d.l lu Tan. 




(257°) 77« 


54 





















LOGARITHMS OF THE FUNCTIONS (Continued) 


13 ® ( 193 °) 


( 346 °) 166 ° 































liOGABlTHMS OF THE FUNCTIONS (Continued) 

14 ® ( 194 ®) ( 346 ®) 166 ® 





56 




















LOGARITHMS OF THE FUNCTIONS (Continued) 

15 ® (195®) (344®) 154 ® 


5 9.41 635 

6 9.41 582 

7 9.41 628 

8 9.41 675 _ 

9 9.41 722 47 

10 9.41 768 

11 9.41 815 47 

12 9.41 861 46 

13 9.41 908 47 

14 9.41 954 46 

15 9.42 001 

16 9.42 047 46 

17 9.42 093 46 

18 9.42 140 47 

19 9.42 186 46 

20 9.42 232 

21 9.42 278 46 

22 9.42 324 46 

23 9.42 370 46 

24 9.42 416 46 

25 9.42 461 

2f> 9.42 507 46 

27 9.42 653 46 

28 9.42 599 46 

29 9.42 644 45 
SO 9.42 690 

45 



















LOGARITHMS OF THE FUNCTIONS (Continued) 

iS® (1»§*) (343®) 163® 


L. Sin. 1 d. I L. Tan. |c d 1 L. Cot. | L. Cos. | d. 


0 9.44 034 

1 9.44 078 

2 9.44 122 

3 9.44 166 

4 9.44 210 

6 9.44 253 

6 9.44 297 

7 9.44 341 


10 9.44 472 

11 9 44 616 

13 9.44 559 


9 44 689 
9 44 733 
9.44 776 
9.44 819 
9 44 862 
9.44 906 
9.44 948 

9.44 992 
9 45 03 S 
9 45 077 
9 46 120 

9.45 163 


28 9.45 249 

29 9.45 2921 

80 9.46 334 

31 9.45 377 

32 9.45 419 

33 9.45 462 

34 9 45 504 

35 9 45 647 

36 9.45 589 

37 9 45 632 

38 9.45 674 

39 9 45 716 












■ 


■ 

KEnWKM 

KEKvVm 


ItM 


9 47 160 _ 
9 47 207 47 
9.47 253 46 
9 47 299 46 
346 *l 
9 47 392 
9.47 438 46 
9.47 484 46 
9.47 530 46 
9 47 576 46 

9.47 622 
9 47 668 46 
9 47 714 46 
9 47 760 46 
9.47 806 46 



0 52 840 
0 52 793 
0 52 747 
0 52 701 
0 52 654 
0.52 608 
0 52 562 
0..52 516 
0.52 470 
0 52 424 
0.52 378 
0 52 332 
0 52 286 
0 52 240 
0 52 194 



9 98 284 
9 98 281 
9 98 277 
9 98 273 
9 98 270 
9 98 266 
9 98 262 
9.98 259 
9.98 256 
9 98 251 
9 98 248 
9.98 244 
9 98 240 
9 98 237 
9 98 2.33 
9 98 229 
9 98 226 
9 98 222 
9 98 218 
9 98 215 
9 98 21 1 
9 98 207 
9 98 204 
9 98 200 
0 98 196 
9 98 192 
9.98 189 
9 98 185 
9 98 181 
9 98 177 
9 98 174 
9 98 170 
9 98 166 
9.98 162 
9 98 159 
9 98 155 
9 98 151 
9 98 147 
9 98 144 
9 98 140 
9 98 136 
9 98 132 
9 98 129 
9 98 125 
9 98 121 
9 98 117 
9 98 113 
9 98 no 
9 98 106 
9 98 102 
9 98 098 
9.98 094 
9 98 090 
9 98 087 
9 98 083 
9.98 079 
9 98 075 
9 98 071 
9 98 067 
9.98 063 
9 98 060 


L. Cos. d. I L. Cot. c.d. L. Tan 


!#§• (2 t 6®) 


48 

47 

46 

0.8 

0 8 

0.8 

1 6 

1.6 

1.5 

2 4 

2.4 

2.3 

3.2 

3.1 

3.1 

40 

39 

38 

48 

4.7 

4.6 

66 

6 5 

5 4 

6.4 

6 3 

6 1 

7 2 

7 0 

6 9 

80 

7 8 

7.7 

16 0 

15 7 

15 3 

24 0 

23 6 

23 0 

32 0 

31.3 

30 7 

40 0 

39.2 

38.3 

46 

44 

48 

0.8 

0.7 

0 7 

1 5 

1 6 

1 4 

2 2 

2 2 

2.2 

30 

2.9 

29 

3 8 

3 7 

3 6 

4 5 

4.4 

4 3 

52 

5 1 

5.0 

60 

5 9 

5.7 

6 8 

6 6 

6.4 

7 5 

7.3 

7.2 

15 0 

14 7 

14 3 

22 5 

22 0 

21.5 

30 0 

29 3 

28.7 

37.5 

36.7 

36.8 

42 

41 4 

8 

07 

0.7 0 1 

! 0.0 

1 4 

1 4 0.1 

0.1 


2 0 0.2 0.3 
2 7 0.3 0 2 
3.4 0.3 0.2 
41 0403 

4 8 0 5 0.4 

5 6 0 6 0.4 

6 2 0.(> 0.4 
680705 

13 7 13 10 
20 5 2 0 1 5 
27 3 2.7 2 0 
34 2 3 3 2 5 


A i . 1 ± 

. 48 47 46 46 

1 60 59 5 8 56 

18 0 17 6 17 2 16 9 
r : 30 0 29 4 28 8 2 S .1 
^ 42.0 41 1 40.2 39.4 

J. A A A 

48 47 46 45 

?l 8.0 7.8 7 7 7.5 

^ 24 0 23.5 23.0 22.5 
> 40.0 39.2 38.3 37.6 


(253®) 73® 

















LOGARITHMS OF THE FUNCTIONS (Continued) 

17 » ( 107 *) ( 342 '>) 162 * 


L. Sin. 


9 46 594 

1 9.40 635 41 

2 9 46 670 41 

3 9.46 717 41 

4 9 46 758 41 

6 9.46 800 

6 9.46 841 41 

7 9.46 882 fl 

8 9 46 923 41 

9 9 46 964 41 

10 9 47 005 

11 9.47 045 40 

12 9 47 086 41 

13 9.47 127 41 

14 9.47 168 41 

15 9 47 209 '‘I 

16 9.47 249 fO 

17 9 47 290 41 

18 9.47 330 40 

19 9 47 371 41 

0 47 411 t? 
9 47 452 41 
9 47 492 40 
0 47 533 41 
9 47 573 40 
9 47 

9.47 654 41 

9.47 694 40 

9.47 734 40 
9 47 774 40 

9 47 814 

9.47 854 40 
9 47 894 40 

9.47 934 40 
9 47 974 40 

9 48 014 
9 48 054 40 
9 48 094 40 

9.48 133 
9 48 173 40 

9.48 213 f 

41 9.48 252 39 

42 9.48 292 40 

43 9 48 332 40 

44 9 48 371 39 

45 9 48 411 

46 9 48 460 39 

47 9 48 490 40 

48 9 48 629 39 

49 9.48 568 39 

50 9.48 607 

51 9 48 647 40 

52 9.48 6vS6 39 

53 9.48 725 39 

54 9 48 764 39 

55 9.48 803 

56 9 48 842 39 

67 9.48 881 39 

68 9.48 920 39 

69 9 48 959 3® 
9 48 998 ^ 























LOGARITHMS OF THE FUNCTIONS (Continued) 

18 ° (198°) (341°) 161 ° 



5.4 6.2 6.1 

16.1 15.8 15.4 

26.9 26.2 26.6 

37.6 36.8 36.0 




















8;|S:SSS:8 


LOGJJtITHMS OP THE FUNCTIONS (Continued) 


19 * (199V 


(340*) ISO* 

































9.66 102 

9.55 136 34 

9.55 169 33 

9.65 202 33 

9.55 23 S 33 

9.56 268 

9.66 301 33 




LOGARITHMS OF THE FUNCTIONS (Continued) 

(»CP> (389^ ISfi 


9.00 U*±*k 

9.63 678 f : 

9.63 613 35 

9.63 647 34 

9.63 682 36 

9.63 716 34 

9.63 761 ^ 

9.63 786 34 

9.63 819 34 

9.63 864 35 

9.53 888 34 

9.63 922 

9.53 957 36 

9.53 991 34 

9.54 025 34 

9.64 059 34 

9.54 093 ^ 

21 9.64 127 34 

22 9.54 161 34 

23 9.54 196 34 

24 9.64 229 ^ 

25 9.64 263 

26 9.64 297 34 

27 9.64 331 34 

28 9.54 365 34 

29 9.54 399 34 

§0 9.64 433 „ 

31 9.64 466 33 

32 9.64 600 34 

33 9.54 534 ^ 

34 9.54 567 33 

36 9.54 601 

36 9.54 635 34 

37 9.64 668 33 

38 9.64 702 34 

39 9.54 736 33 

10 9.54 769 tt 

41 9.64 802 33 

42 9.54 836 34 

43 9.54 869 33 

44 9.54 903 34 

46 9.54 936 

46 9.64 969 ij 

47 9.66 003 34 

48 9.66 036 33 



f>2 















LOGARITHMS OF THE FUNCTIONS (Coallnued) 

« 1 * ( 201 *) ( 338 °) 168 ° 
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liOGABlTHMS OF THE FUNCTIONS (Continued) 

22® ( 202 ®) ( 337 ®) 157® 



m® (292®) 


64 


(247®) 67 






























LOGARITHMS OF THE FUNCTIONS (Continued) 

23® (203*) (386*) 15«* 



L. Cos. 

0.37 218 
0.37 180 
0 37 145 
0.37 110 
0.37 074 

9.96 403 
9.96 897 
0.96 893 
9.96 887 
0.96 381 

1 !?ir 

• issi 

9.96 376 
0.96 370 
9.96 86S 
9.96 360 
9.96 354 

0.36 865 
0,36 830 
0.36 795 
0.36 760 
0.36 725 

9.96 349 
9.96 343 
9.96 338 
9.96 333 
9.96 327 

Plpl 

pi 

iii 


0.36 516 
0.36 481 
0 36 447 
0.36 412 
0.36 377 

9.96 294 
9.96 289 
9.96 284 
9.96 278 
9.96 273 

0.36 343 
0.36 308 
0.36 274 
0.36 239 
0.36 204 


0.36 170 
0.36 138 
0.36 101 
0 36 066 
0.36 032 

9.96 240 
9.96 234 
9.96 229 
9.96 223 
9.96 218 

0 35 997 
0.35 963 
0.35 928 
0.35 894 
0 35 860 

9.96 212 
9.96 207 
9 96 201 
9.96 196 
9.96 190 

0 35 828 
0.35 791 
0.35 757 
0.35 722 
0.35 688 

9.96 185 

9.96 179 
9 96 174 
9.96 168 
9.96 162 

0.35 654 
0.35 619 
0.35 586 
0.35 551 
0.35 517 


0.35 483 
0.35 448 
0.35 414 
0.35 380 
0 35 346 

9.96 129 
9.96 123 
9.96 118 
9.96 112 
9.96 107 

E 1 ^ 

E i 

0.96 101 
9.96 098 
9.96 090 
9.96 084 
9.96 079 

0.35 142 


L. Tan. 

1 L. Bin. 


P. 

P. 


ae 

80 

84 


0.0 

0.6 

1.2 

1.2 

1-1 

1.8 

1.8 

1.7 

2.4 

2.3 

2.3 

3.0 

2.9 

2.8 

3.6 

3.5 

3.4 

4.2 

4.1 

4.0 

4.8 

4.7 

4.8 

5.4 

6.2 

5.1 

6.0 

6.8 

6.7 

12.0 

11.7 

11.3 

18.0 

17.6 

17.0 

24.0 

23.8 

22.7 

30.0 

29.2 

28.3 

80 

20 

88 

0.5 

0.8 

0.8 

1.0 

1.0 

0.9 

1.5 

1.4 

1.4 

2.0 

1.9 

1.9 



2.3 

BtinB 


2.8 


mWm 

3.3 


BO 

3.7 

4.5 

4.4 

4.2 

5.0 

4.8 

4.7 

10.0 

9.7 

9.3 

15.0 

14.6 

14.0 

20.0 

19.3 

18.7 

25.0 

24.2 

23.8 


9.59 188 

9.59 2 IS 

9.59 247 

9.60 277 

9.59 307 


9.59 336 

9.69 366 

9.59 396 

9.59 42^ 

9.59 458 


9.59 484 

9.59 614 

9.59 543 

9.69 573 

9.69 602 


9.69 632 
9.69 661 
9.69 690 
9.59 720 
9.59 749 


21 

22 

23 

?i 

5 


9.59 778 
9.59 808 
9.59 837f 
9.69 8661 
9.69 896 


9.59 924 
9.59 954 

9.59 983 
9 60 012 

9.60 041 


9.60 070 
9.60 099 
9.60 128 
9.60 157 
9.60 186 


9 60 218 
9.60 244 
9.60 273 
9.60 302 
9.60 331 


9 60 359 
9.00 388 
9.60 417 
9.60 446 
9.60 474 


9.60 5031 
9.60 532 
9 60 661 
9.60 5891 
9.60 618 


9 60 646 
9.60 678 
9.60 704! 
9.60 7321 
9 60 761 


9.60 789 

9.60 818 
9.60 846] 
9.60 878 
9.60 9031 


9.60 931 


ins 


9.62 

820 

9.62 

858 

9.62 



936 

lOilalkl 

061 

9.62 

906 

9.63 

031 

9.63 

066 

9.63 

101 

9.63 

136 

9.63 

170 

9.63 

308 

9 63 

240 

9.63 

278 

9.63 

310 

9.63 

345 

9.63 

379 


414 

9.63 


9.63 

484 

9.63 

519 

9 03 

553 

9.63 

688 

9.63 

623 

9.63 

657 

ESiSJ 

692 

1 IniiKl 

726 

9.63 

761 

9 63 

796 


830 

1 LVi^i 

865 

9.63 

899 

9.63 

934 

9.63 

968 

9 64 

003 

9.64 

037 

9 64 

072 

9.64 

106 

9 64 

140 

lin]KQ 

175 



kKoj 


Eafifl 


1 9.64 

312 





KkTI 

iim 



9.64 

483! 

9.64 



Mtv. 



WJlifl 

nUif 


lim 



9.64 

722 

9.64 

7.56 



lafg! 


Etg! 

m 


0.1 0.1 


0.2 0.2 

0.3 0.2 


0.4 0.3 
0.6 0.4 


0.6 0.5 
0.7 0.6 


0.8 0.7 
0.9 0.8 


1.0 0.8 

2.0 1.7 


3.0 2 6 

4.0 3 3 


5 0 4.2 


6 

6 

6 

86 

86 

84 

3.0 

2.9 

2.8 

9.0 

8.8 

8.6 

15.0 

14.6 

14.2 

21.0 

20.4 

19.8 

27.0 

26.2 

25.6 

33.0 

82.1 

31.3 


6 

6 


36 

34 


3.5 3.4 

10.5 10.2 

17.5 17.0 

24.5 23.8 

31.5 80.6 


Co». 


L. Cot 


p. r. 


113® (293®> 


(246®) 


65 



























LOGARITHMS OF THE FUNCTIONS (Continued) 

24* (a04*) (336®) 185® 



9.61 494 

21 9.61 522 

22 9.61 550 

23 9.61 578 

24 9 61 606 



L. Cos. d. 


9.64 926 ^ 

9.64 960 34 
9 64 994 ^ 

9.65 028 ^ 
9.65 062 
9.65 096 34 
9.65 130 34 
9.65 164 34 
9.65 197 T : 
9.65 231 ^ 
9.65 266 ^ 
9.65 299 34 
9 65 333 34 

9.65 366 
9 65 400 34 
9 65 434 34 
9.65 467 33 
9 65 501 34 

9.65 635 _ 
9 65 568 33 
9 65 602 
9.65 636 34 
9 65 669 33 
9.65 703 „ 
9.65 736 33 
9.65 770 34 
9.65 803 33 
9.65 837 34 


9.66 

870 

9.65 

904 

9.65 

937 

9.65 

971 

9.68 

004 

9.66 

038 

9.66 

071 

9.66 

104 

9.66 

138 

9.66 

171 





0.34 701 
0.34 667 



9.66 204 
9.66 238 34 
9.66 271 33 
9.66 304 33 
9.66 337 33 

9 66 371 
9.66 404 33 
9 66 437 33 
9 66 470 33 
9.66 503 33 

9 66 537 „ 
9 66 570 33 
9.66 603 33 
9.66 636 33 
9.60 669 33 

9.66 702 
9.66 736 33 
9 66 768 33 
9.66 801 33 
9.66 834 33 


L. Cot. c.d. 


0 34 297 
0.34 264 
0.34 230 
0.34 197 
0 34 163 
0.34 130 
0 34 096 
0 34 063 
0.34 029 
0.33 996 


0.33 796 
0.33 762 
0.33 729 
0 33 696 
0.33 663 



0.33 463 
()..33 430 
0 33 397 
0.33 364 
0 33 331 


9.95 960 
9 95 954 
9.95 948 
9.95 942 
9.95 937 








9 95 757« 
9.95 751, „ 
9 95 746 S 
9.95 739 5 
0.95 7331 S 


» 

S4 

88 

1 

0.6 

0.6 

2 

1.1 

1.1 

3 

1.7 

1.6 

4 

2.3 

22 

5 

2.8 

2 8 

6 

3.4 

3.3 

7 

4.0 

3 8 

8 

4.6 

4.4 

9 

5.1 

S 0 

10 

5.7 

5 5 

20 11.3 11.0 

30 17.0 16.5 

40 22.7 22.0 

60 28.3 27.5 

29 

28 

a? 

0 5 

O.S 

0.4 

1.0 

0.9 

0.9 

1.4 

1.4 

1.4 

1.9 

1.9 

1.8 

2.4 

2.3 

2.2 

2.9 

2.8 

2.7 

3.4 

3.3 

3.2 

3.9 

3.7 

3.6 

4.4 

4.2 

4.0 

4.8 

4.7 

4.5 

9.7 

9.3 

90 

14.5 

14.0 

13 5 

19.3 

18.7 

18.0 

24.2 

23.3 

22.5 


6 

6 


2 0.2 0.2 

3 03 02 

4 0.4 0.3 

5 0.5 0.4 

6 0.6 0.5 

7 07 06 

8 08 07 

9 0.9 0 8 

10 1.0 0 8 

20 2.0 1.7 

30 3.0 2.5 

40 4.0 3 3 

60 6.0 4.2 



60 






















LOGAMTHMS OF THE FUNCTIONS (Continued) 

45 ® ( 206 ®) ( 334 ®) 164 * 



( 344 ®) 64 ® 


116 ® ( 296 ®) 


67 



















LOGARITHMS OF THE FUNCTIONS (Continued) 

26° (206°) (333°) 163° 




L Cob. d. 


9.95 366 „ 
9.95 360 ® 
9.95 354 6 
9.95 348 ® 


0.31 022 
0.30 990 
0.30 958 
0.30 926 
0.30 894 

9.95 336 
9.95 329 
9.95 323 
9.95 317 
9.95 310 

0.30 862 
0.30 830 
0.30 798 
0 30 766 
0 30 734 

0.95 304 
9.95 298 
9.95 292 
9.95 286 
9 95 279 

0.30 702 
0 30 671 
0.30 639 
0.30 607 
0.30 576 

I 

0.30 543 


0.30 512 
0.30 480 
0.30 448 
0.30 416 

9.95 236 
9.95 229 
9.95 223 
9.95 217 

0.30 385 
0.30 353 
0.30 321 
0.30 290! 
0.30 258! 

9.95 211 
9.95 204 
9 95 198 
9.95 192 
9.95 186 





10 5 3 

20 10 7 
30 16 0 
40 21.3 
50 26.7 


10 4.3 

20 8.7 

30 13 0 
0 17 3 
50 21.7 


25 24 

0.4 0.4 

0.8 0.8 
1 2 1.2 

1.7 1.6 

2.1 2.0 

2 5 2.4 

2.9 2.8 

33 32 

3.8 3 6 

4.2 4.0 

8.3 8.0 

12.5 12.0 

16 7 16.0 


1 01 0.1 
2 02 02 

3 0.4 0.3 

4 O.S 0 4 

5 0 6 0 5 

0 0 7 0 6 

7 08 07 

8 0.9 0.8 

9 1.0 0.9 

10 1.2 1.0 

20 2 3 2 0 

30 3.5 3.0 

40 4 7 4.0 

50 5.8 5.0 


U6° (296°) 


L. Cot. c d. L. Tan. L. Sin. d. 


(243°) 63' 






















LOGARITHMS OF THE FUNCTIONS (Contlnuei) 

27 ® (207®) (332®) 152 ® 


6 9.65 

6 9.65 

7 9 65 

8 9 65 

9 9 65 

10 9 65 

11 9.65 

12 9.66 

13 9.66 

14 9.66 


66 9.67 

66 9.67 

67 9.67 

68 9.67 

69 9.67 
9.67 


L. Sin. 


9.65 705 _ 
9.65 729 24 
9 65 754 25 
9 65 779 2o 
9 65 804 25 

9.65 828 ^ 
9.65 853 26 
9 65 878 2o 
9 65 902 24 
9 66 927 26 

9 65 952 

9.65 976 24 

9.66 001 26 
9.66 025 24 
9.66 060 25 
9.66 075 
9.66 099 24 
9.66 124 26 
9.66 148 24 
9 66 173 26 
9.66 197 
9.66 221 24 
9.66 240 25 
9.66 270 24 
9.66 295 26 

9.66 319 
9.66 343 24 
9 66 368 25 
9.66 392 24 
9.66 416 24 

9 66 441 
9.66 463 24 
9.66 489 24 
9.66 513 24 
9.66 537 24 

9.66 562 
9.66 586 24 
9.66 610 24 
9.66 634 24 
9.66 658 24 

9.66 682 “ 
9.66 706 24 
9.66 731 25 
9.66 75S 24 
9.66 779 24 

9.66 803 
9.66 827 24 
9.66 851 24 
9.66 875 24 
9.66 899 24 

9.66 922 ^ 
>66 946 24 

9.66 970 24 

9.66 994 ^ 

9.67 018 24 

9.67 042 
9.67 066 24 
9.67 090 ^ 

9.67 113 23 

9.67 137 24 

9.67 161 


9.70 717 
9.70 748 31 
9.70 779 31 
9.70 810 31 
9.70 841 31 

9.70 873 tz 
9.70 904 31 
9.70 936 31 
9.70 966 31 

9.70 997 31 

9.71 028 
9.71059 31 
9.71090 31 
9 71 121 31 

_1S3 32 
184 

215 31 
246 31 
277 31 
308 31 
339 “J 
370 31 
401 31 
431 ^ 
462 31 

9.71 493 
9.71 624 31 
9.71 655 31 
9.71 686 31 
9.71 617 31 

31 
30 








9.94 923 
9.94 917 
9.94 911 
9.94 904 
9.94 898 
0.28 816 9.94 891 
0.28 786 9.94 885 
0.28 754 9.94 S78 
0.28 723 9.94 871 
0.28 692 9.94 865 



0.28 045 
0.28 014 
0 27 983 
0 27 952 
0 27 922 




89 

91 

Si 

1 

0.5 

0.5 

0.5 

2 

1.1 

1.0 

1.0 

3 

1.6 

1.6 

1.5 

4 

2.1 

2.1 

2.0 

5 

2.7 

2.6 

2.5 

6 

3.2 

3.1 

3.0 

7 

8.7 

3.6 

3.6 

8 

4.3 

4.1 

4.0 

9 

4.8 

4.6 

4.5 

10 

5.3 

5.2 

5.0 


10.7 

10.3 

10.0 


16.0 

15.5 

15.0 


21.3 

20.7 

20.0 

50 

26.7 

25.8 

25.0 

» 

25 

94 

28 

1 

0.4 

0.4 

0.4 

2 

0.8 

0.8 

0.8 

3 

1.2 

1.2 

1.2 

4 

1.7 

1.6 

1.5 

6 

2.1 

2.0 

1.9 

6 

2.5 

2.4 

2.8 

7 

2.9 

2.8 

2.7 

K 

3.3 

3.2 

3.1 

K 

3.8 

3.6 

3.4 

In 

4.2 

4.0 

3.8 


8.3 

8.0 

7.7 

30 

12.5 

12.0 

11.5 

40 

16.7 

16.0 

15.8 

50 

20.8 

20.0 

10.9 


*'7 6 

1 0.1 0.1 
2 0.2 0.2 

3 0.4 0 3 

4 O.S 0.4 

5 0.6 0.6 

6 0 7 0.6 

7 0.8 0.7 

8 0.9 0.8 

9 1.0 0.9 
10 1.2 1.0 
20 2.3 2,0 
30 3.5 3.0 
40 4.7 4.0 
50j 6.S 5.0 
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logarithms of the functions (Contiiiued) 


ir (iOK^ (331“) 161“ 



L. SU. 

d. 

L. Tan. 

c.d. 

L. Cot. 

L. Cos. 

d. 




I 

*. P. 

§ 

9.67 161 


9.72 567 


0.27 433 

9.94 593 


6a 





1 

0.67 185 

£4 

9.72 698 

31 

0.27 402 

9.94 587 

6 

59 

0 

81 

so S9 

2 

0.67 208 

23 

9.72 628 

30 

0.27 372 

9 94 580 

7 

58 

1 

0.5 

0.6 O.S 

3 

0.67 282 

24 

9.72 659 

31 

0.27 341 

9.94 673 

7 

57 

2 

1.0 

1.0 1.0 

4 

0.67 266 

24 

24 


30 

31 

0.27 311 

9.94 667 

6 

56 

3 

1.6 

1.5 1.4 

6 

9 67 280 

9.72 720 

0.27 280 



55 

4 

2.1 

2.0 1.0 

6 

9.67 303 

23 

9.72 750 

30 

0.27 250 

9.94 553 

7 

54 

5 

2.6 

2.6 2.4 

7 

9.67 327 

3^ 

iiwpwm 


0.27 220 


7 

53 

6 

3.1 

3.0 2.0 

8 

9.67 350 

23 

9.72 811 


0.27 189 

9.94 540 

6 

52 

7 

3.6 

3.5 3.4 

9 

9.67 374 

24 

9.72 841 

30 

0.27 159 

9.94 533 

7 

7 

51 

8 

4.1 

4.0 3.9 

w 

9.67 398 


9.72 872 


0.27 128 



50 

9 

4.6 

4.5 4.4 

n 

9.67 421 


9.72 902 

30 

0.27 098 

9 94 519 

7 

49 

10 

6.2 

6 0 4.8 

12 

9.67 445 


9.72 932 

30 

0.27 068 

9.94 613 

6 

48 

20 

10 3 

10.0 9.7 

IS 

9.67 468 



31 

0.27 037 

9.94 606 

7 

47 

30 

16.5 

15.0 14.5 

14 

9.67 492 


9.72 993 

30 

30 

0.27 007 

9.94 499 

7 

46 

40 

20,7 

20.0 19.3 

15 

9.67 516 


lilrgfi'Wg! 

0.26 977 

9.94 492 


45 

50 

25.8 

25.0 24.2 

16 

9.67 539 


9 73 064 

31 


9.94 485 

7 

14 





17 

9.67 662 


9.73 084 

30 

0.26 916 

9.94 479 

6 

43 

" 

Z4L 

28 SS 

18 

9.67 586 




0.26 886 

9.94 472 

7 

42 

1 

0.4 

0.4 0.4 

19 

9.67 609 


9.73 144 


0.26 856 

9 94 465 

7 

7 

41 

2 

0.8 

0 8 0.7 

SO 

9.67 633 


I'W) 

0 26 825 

9.94 458 


40 

i 

1 R 

15 18 

21 

9.67 656 




0.26 795 

9 94 461 


39 





22 

9.67 680 

24 



0.26 765 

9.94 445 

6 

38 

5 

2.U 

1.9 1.8 

23 

9.67 703 

23 




9.94 438 

7 

37 

6 


2.3 2.2 

24 

9 67 726 

i$l 

9 73 295 

(5U 

31 

0 26 705 

9 94 431 

7 

7 

36 

7 

2.8 

2.7 2 6 

26 

9 67 750 


9.73 326 

C 26 674 

9.94 424 


35 

0 

5 ft 

3 4 3 3 

26 

9 67 773 

23 

9.73 356 


0.26 644 

9 94 417 

7 

34 





27 

9 67 796 

23 

9.73 386 

iJU 

0.26 614 

9 94 410 

7 

33 

10 

4.U 

3 8 3 7 

28 

9 67 820 

21 

9.73 416 

30 

0 26 684 

9.94 404 

6 

32 

20 

8.0 

7.7 7.3 

29 

9 67 843 

23 

23 

9.73 446 

30 

30 

0 26 554 

9 94 397 

7 

7 

31 

30 

12 0 

11.6 11.0 

80 

9 67 866 

9.73 476 

0.26 524 

9 94 390 


30 

50 

9X\ n 

19.2 18.3 

31 

9 67 890 


9 73 507 

mm 

0.26 493 

9.94 383 

7 

29 





32 

9 67 913 

z<s 

9.73 637 


0.26 463 

9.94 376 

7 

28 


0 


T 6 

83 

9.67 936 

jiS 

9 73 667 

30 

0 26 433 

9.94 369 

7 

"T 

27 


11 


0 1 0 1 

34 

9.67 959 

23 

9 73 597 

30 

30 

0.26 403 

9.94 362 

/ 

7 

26 


2 


o!2 0.2 

35 

9.67 982 

9 73 627 

0.26 373 

9.94 356 


25 


3 


04 03 

36 


24 

9 73 657 

30 

0 26 343 

9 94 349 

6 

>7 

24 


4 


0.5 0.4 

37 

9.68 029 

23 

9.73 687 

30 

0.26 313 

9.94 342 

! 

>7 

23 


5 


0.6 0.5 

38 

9.68 052 

is 

9.73 717 

30 

0.26 283 

9.94 335 

4 

*7 

22 


6 


0 7 0 6 

39 

9 68 075 

23 

23 

9 73 747 

30 

30 

0.26 253 

9 94 328 

4 

7 

21 


7 


0 8 oV 

40 

9 68 098 

9 73 777 

0.26 223 



20 


8 


0.9 0.8 

41 

9 68 121 

23 

9 73 807 

30 

0.26 193 

9.94 314 

7 

19 


9 


1.0 0.9 

42 

9.68 144 

23 

9 73 837 

30 

0.26 163 

9.94 307 

7 

“T 

18 


ID 


1.2 1.0 

43 

9.68 167 

23 

9 73 867 

30 

0,26 133 

9.94 300 

4 

>7 

17 


20 


2 3 2 0 

44 

9.68 190 

23 

23 

9 73 897 

30 

30 

0.26 103 

9.94 293 

4 

7 

16 


30 


3.5 3.0 

46 

9.68 213 

9 73 927 

0.26 073 

9.94 286 


15 


40 


4.7 4.0 

46 

9 68 237 

a 

9 73 957 

30 

0.26 043 

9.94 279 

7 

14 


50 


5.8 5.0 

47 

9.68 260 

23 

9.73 987 

30 

0.26 013 

9.94 273 

6 

13 





48 

9.68 283 

23 

9.74 017 

30 

0 25 983 

9 94 266 

7 

12 





49 

9 68 306 

22 

23 

9.74 047 

30 

30 

0.25 953 

9.94 259 

7 

7 







9.68 328 

9.74 077 

0.25 923 

9.94 252 




7 


S 6 

61 

9.68 351 

23 

9.74 107 

30 

0 25 893 

9.94 245 

7 

|h 


81 

31 80 

62 

9.68 374 

23 

9.74 137 

30 

0 25 863 

9.94 238 

7 

R 

0 


9 A 9 II 

63 

9.68 397 

23 

9.74 166 


0.25 834 

9.94 231 

7 

<7 

E 

1 


Z.O Z a 

7.8 7 5 

64 

9 68 420 

23 

23 

9.74 196 

30 

0.25 804 

9.94 224 

4 

7 


2 

11 1 

12]9 12.5 

65 

9 68 443 

9.74 226 

30 

0.25 774 

9.94 217 


5 

3 

15 

5 

18.1 17.5 

56 

9 68 466 

23 

9.74 256 

0.25 744 

9.94 210 

7 

4 

4 

19.9 

23.2 22.6 

67 

9.68 489 

23 

9.74 2861 

30 

0^5 714 

9.94 203 

7 

•7 

3 

6 

24.4 

28.4 27.5 

68 

9.68 612 

23 

9.74 316 

30 

0.25 684 

9.94 196 

4 

>7 


6 

28.8 


59 

9.68 534 


9 74 345 

M 

0.25 655 


7 

7 

1 

7 




80 



0.25 625 


H 

_0 





9 

1 L. Cos. 



HBi 

L. Tan. 

1 L. Sin. 

Li 


1 P P. 


118“ «896“) C2«°) «1* 
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LOGARITHMS OP THE FUNCTIONS (Continued) 

19 ® ( 209 ®) ( 330 °) 150 ° 



119 ° ( 299 °^ 


( 240 °) 60 ° 























LOGARITHMS OF THE FUNCTIONS (Continiied) 

«©• ( 210 *) ( 329 ») 14f* 



9.69 

897 

9.69 

919 

9.69 

941 

9.69 

963 

9.69 

984 

9.70 

006 

9.70 

028 

9.70 

OSO 

9.70 

072 

9.70 

093 

9.70 

116 

9.70 

137 

9.70 

159 

9.70 

180 

9.70 

202 

9.70 

224 

9.70 

246 

9.70 

267 

9.70 

288 

9.70 

310 

9.70 

332 

9.70 

353 

9.70 

376 

9.70 

396 

9.70 

418 

9.70 

439 

9.70 

461 

9.70 

482 

9.70 

504 

9.70 

526 

9.70 

547 

9.70 

568 

9.70 

590 

9.70 

611 

9.70 

633 

9.70 

654 

9.70 

676 

9.70 

697 

9 70 

718 

9.70 

739 

9.70 

761 

9.70 

782 

9.70 

803 

9.70 

824 

9.70 

846 

9.70 

867 

9.70 

888 

9.70 

909 

9.70 

931 

9 70 

952 

9.70 

973 

9.70 

994 

9.71 

016 

9.71 

036 

9.71 

058 

9.71 

079 

9.71 

100 

9.71 

121 

9.71 

142 

9.71 

163 

9.71 

184 

L. Cos. 1 


22 

22 

22 

21 

22 

22 

22 

22 

21 

22 

22 

22 

21 

22 

22 

21 

22 

21 

22 

22 

21 

22 

21 

22 

21 

22 

21 

22 

21 

22 

21 

22 

21 

22 

21 

21 

22 

21 

21 

22 

21 

21 

21 

22 

21 

21 

21 

22 

21 

21 

21 

21 

21 

22 

21 

21 

21 

21 

21 

21 



ISO^ (300<») 


(230*) 69^ 
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LOGABITHMS OF THE FUNCTIONS {CtmUoM*) 

SI® ( 211 ®) ( 328 ®) 148* 

















LOGARITHMS OF THE FUNCTIONS (Conttaued) 

« ( 212 ®) ( 327 ®) 147 * 


L. Cos. d. 



0.20 421 
0.20 393 
0.20 365 
0.20 337 
0.20 309 
0.20 281 
0.20 253 
0.20 224 
0-20 196 
0.20 168 


4 28 

uo II 
168 28 
196 27 
223 28 

^ 98 
279 20 
307 28 
336 28 
363 28 

M II 

419 

447 28 
602 2| 

isl 28 
614 28 
642 28 

^ Is 
697 II 
72B 28 
753 28 
781 28 
808 27 

836 II 

8b4 28 
892 28 
919 27 
9-17 28 

9.80 975 

9.81 003 28 

9.81 030 27 

9.81 058 28 

9.81 086 28 

9 81 113 

9.81 141 28 

9.81 169 28 

9.81 196 27 
0.81 224 28 



0.19 581 
0.19 663 
0.19 626 
0.19 498 
0.19 470 


0.19 442 
0 19 414 
0.19 386 
0.19 3.58 
0.19 331 


0.19 303 
0.19 275 
0.19 247 
0.19 219 
0.19 192 


0.19 164 
0.19 136 
0.19 108 
0.19 081 
0.19 063 


9.92 603 „ 

9.92 695 f 

9.92 687 f 

9.92 679 g 

9.92 571 » 

9.92 563 ^ 

9 92 56S g 

9.92 546 g 

9.92 538 g 

9.92 630 g I 



0 18 887 
0.18 859 
0.18 831 
0.18 804 
0.18 776 


9.92 400 „ 
9.92 392 g 
9.92 384 g 
9.92 376 g 
9 92 367 I 


30 14.5 
40 19 3 
50j 24,2 

21 


9 3.2 

10 3 5 
20 7 0 
30 10.5 
40 14 0 
50 17.5 


3.4 
3.9 

1.4 
1.8 
2.2 

2.7 

3.2 

3.6 

4.0 

4.6 

3.0 

14 0 13.6 

18.7 18.0 

23.3 22.6 

20 19 

0.3 0.3 

0.7 0.0 

1.0 1.0 

1.3 1.8 

1.7 1.6 

2.0 1 9 

2.3 2.2 

2 7 2.6 

3.0 2.8 

3.3 3.2 

6.7 6.3 

10.0 9.3 

13.3 12.7 

16.7 15.8 

t 

0.1 
0.2 
0.4 
O.t 
0.0 
0.7 
0.8 
0.9 

1.0 

1.2 

2 3 

3.8 

4.7 

6.7 5.8 



laa® <302®) 
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LOGARITHMS OF THE FUNCTIONS (Continued) 


as® (218*) (326®) 146* 


m 


d. 

fWWIfW 

SI 

L. Cot, 

L. Cos. 

d. 


p. p. 

0 

9.73 611 


9 81 252 


0.18 748 

9.92 359 


60 


M 


S8 ST 

1 

9.73 630 

19 

9.81 279 

27 

0 18 721 

9 92 351 

8 

59 


1 


0.5 0.4 

2 

9.78 660 

20 

9.81 307 

28 

0.18 693 


8 

58 


2 


0 9 0 0 

3 

9.73 669 

19 

9.81 335 


0.18 666 

9.92 335 

8 

^7 


8 


1 4 1.4 

4 

9.73 689 

20 

9 81 362 

27 

0 18 638 

9.92 326 

9 

8 

66 


4 


19 18 

6 

9.73 7(18 


9.81 390 


0 18 610 

9.92 318 



5 


23 22 

6 

9.73 727 

Id 

9.81 418 

28 

0 18 582 

9.92 310 

8 

k1 


6 


28 27 

7 

9 73 747 

20 

9.S1 445 

27 

0.J8 5o5 

9.92 302 

8 

68 


7 


33 32 

8 

9.73 766 

19 

9.81 473 


0 18 527 


0 

62 


8 


3 7 3.6 

9 

9.73 786 

19 

9 81 600 

27 

0.18 

9 92 286 

8 

8 

51 


9 


4.2 4 0 

10 

9.73 805 


9.81 528 


0.18 472 

9 92 277 

liO 


10 


4.7 4 6 

11 

9.73 824 

19 

9.81 556 

28 

0.18 444 

9.92 269 

8 

49 


20 


9.3 9 0 

12 

9 73 843 

19 

9.81 583 

27 

0.18 417 

9.92 260 

9 

48 


30 


14 0 13.6 

13 

9.73 863 

20 

9.81 611 

28 

0.18 389 

9.92 252 

8 

47 


40 


187 ISO 

14 

9 73 882 

19 

9 81 638 

27 

28 

0.18 362 

9.92 244 

8 

9 

46 


50 


23.3 22 6 

15 

9.73 901 


9 81 66() 

0.18 334 


46 

/r 


20 10 10 

16 

9.73 921 

20 

9.81 693 

27 

0 18 307 

9.92 227 

8 

44 

1 

03 03 03 

17 

9.73 940 

19 

9 81 721 

28 

0.18 279 


8 

43 

2 

0 7 0 6 0.6 

18 

9.73 959 

19 

9 81 748 

2ti 

0 18 252 


8 

42 

3 

1.0 10 0 9 

19 

9 73 978 

19 

19 

9.81 776 

28 

27 

0 18 224 

9 92 202 

9 

8 

41 

4 

1.3 1 3 1.2 

ST 

9 73 997 

9 81 803 

0 18 197 

9.92 194 

40 

5 


1.7 1.6 16 

21 

9.74 017 

20 

9 81 831 

28 

0.18 169 

9.92 186 

8 

39 

6 

2 0 19 1.8 

22 

9.74 036 

19 

9 81 868 

27 

0 18 142 

9 92 177 

9 

38 

7 

2.3 2 2 2.1 

23 

9.74 055 

19 

9 81 886 

28 

018 114 

9 92 169 

1 

37 

8 

2 

7 2.^ 2 4 

24 

9 74 074 

19 

19 

9 81 913 

27 

28 

0.18 087 

9 92 161 

9 

36 

9 

3 0 2 8 2.7 

25 

9 74 093 

9 81 941 

0 18 059 

9 92 152 

35 

ICJ 

3 3 3 2 3.0 

26 

9.74 113 

20 

9 81 968 

27 

0.18 032 

9.92 144 

8 

34 

20 


5 7 6 3 60 

27 

9.74 132 

19 

9 81 996 

28 

0 18 004 

9 92 136 

8 

33 

30 

10 0 9 5 9.0 

28 

9.74 151 

19 

9 82 023 

27 

0 17 977 

9.92 127 

9 

32 

40 

13.3 12 7 12.0 

?9 

9.74 170 

19 

9 82 061 

28 


9 92 119 

8 

31 

50 

16 7 15 8 15.0 



19 


2/ 









SO 

9 74 189 

9.82 078 

0 17 922 

9 92 1 1 1 


so 




9 8 

31 

9.74 208 

19 

9 82 106 

28 

0.17 894 

9.92 102 

9 

29 



1 

02 0 1 

32 

9.74 227 

19 

9.82 133 

27 

0.17 867 

9.92 094 

fi 1 

28 



2 

0 3 0.3 

33 

9.74 246 

19 

9.82 161 

28 

0.17 839 

9.92 086 

8 

27 



3 

04 04 

34 


19 

19 

9 82 188 

27 

27 

0 17 812 

9.92 077 

9 

8 

26 



4 

0.6 0.5 

36 

9.74 284 

9 82 216 

m%M fMfi Sv 

9 92 009 

25 



6 

0.8 0.7 

36 

9.74 303 

19 

9.82 243 

28 

Pll TM ATj 

9.92 060 

9 

24 



3 

09 08 

87 

9.74 322 

19 

9.82 270 

27 

■IB mfi {fl 

9 92 052 

8 

23 



7 

1.0 0 9 

38 

9.74 341 

19 

9 82 298 

28 

■IB w/ IH 

9 92 044 

8 

22 



i 

1.2 1.1 

39 

9.74 360 

19 

19 

9 82 325 

27 

27 

Bl 

9 92 036 

1 

21 



9 

1 4 1.2 

40 

9 74 379 

9 82 362 

0 17 648 

9 92 027 

20 


10 

1.6 1 3 

41 

9.74 398 

19 

9 82 380 

28 

0 17 620 

9 92 018 

9 

19 


20 

3 0 2 7 

42 

9.74 417 

10 

9 82 407 

27 

0 17 693 

9 92 010 

8 

18 


30 

4.6 4 0 

43 

9.74 436 

19 

9 82 435 

28 

0.17 566 

9.92 002 

8 

17 


40 

6 0 5 3 

44 

9 74 455 

19 

19 

9 82 462 

27 

27 

0 17 538 

9 91 993 

9 

8 

16 


50 

7 5 6 7 

46 

9 74 474 

9 82 489 

0 17 611 

9 91 985 

15 





46 

9 74 493 

19 

9 82 517 

28 

0 17 483 

9 91 976 

9 

14 





47 

9.74 512 

19 

9 82 544 

2 i 

0 17 456 

9.91 968 

8 

13 



! 

9 8 

48 

9.74 531 

19 

9.82 571 

27 

0 17 429 

9 91 959 

9 

12 


28 27 2T 

49 

9 74 549 

18 

19 

9 82 699 

28 

27 

0 17 401 

9.91 961 

8 

9 

11 

0 




60 

9.74 568 

9 82 626 

0 17 374 

9.91 942 

10 

1 


1 

6 15 1,7 

51 

9.74 587 

19 

9 82 653 

27 

0 17 347 

9 91 934 

8 

9 

2 


4 7 4 5 5 1 

52 

9.74 606 

19 

9 82 681 

28 

0.17 319 

9.91 926 

9 

8 

3 


7 8 7.5 8.4 

53 

9.74 62S 

19 

9.82 708 

27 

0 17 292 

9 91 917 

8 

7 

4 

10 9 10 5 11 5 

54 

9.74 644 

19 

9 82 736 

27 

27 

0.17 265 

9 91 908 

9 

8 

6 

5 

14.0 13 5 15.2 

55 

9.74 662 

iO 

9.82 762 

0.17 238 

9 91 900 

6 

6 

20 2 19 5 21 9 

66 

9.74 681 

19 

9.82 790 

28 

0.17 210 

9 91 891 

9 

4 

7 

23 3 V** ^ ** * 

67 

9.74 700 

19 

9 82 817 

KfM 

0.17 183 

9.91 883 

8 

3 

8 

J. A 

68 

9.74 719 

19 

9.82 844 

bm 

0 17 156 

9 91 874 

9 

2 

0 

1 * 


' 

69 

9.74 737 

13 

IQ 

9 82 871 


0.17 129 

9 91 866 

8 

0 

1 





00 

9.74 756 

Xv 

BIEEZS 

WilVliroU 










KS 

\mm 

HBI 

itilE&l 


T 

_L 

1 P. P. 
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LOGAKITHMS OF THE FUNCTIONS (Continued) 


34 ” (214”) 


(325®) 146 ® 


L. Cos. d ' 



•r 

28 

27 

26 

1 

05 

0.4 

0.4 

2 

0.9 

09 

0.9 

3 

1.4 

1.4 

1.3 

4 

1.9 

1.8 

1.7 

5 

23 

2.2 

2.2 

6 

2 S 

2 7 

2 6 

7 

3 3 

3.2 

3.0 

8 

3.7 

3 6 

3.5 

9 

4 2 

4.0 

3.9 

10 

4 7 

4.5 

4.3 

20 

9.3 

9.0 

8.7 

30 

14.0 

13 5 

13.0 

40 

18.7 

18 0 

17.3 

50 

23.3 

22.5 

21.7 


r 

19 

18 

1 

0.3 

0.3 

2 

0.6 

06 

3 

1.0 

09 

4 

1.3 

1 2 

5 

1.6 

1.5 

6 

1 9 

1.8 

7 

2.2 

2 1 

8 

2.6 

2.4 

9 

2.S 

2.7 

10 

3 2 

30 

20 

6 3 

6.0 

30 

9.5 

9.0 

40 

12.7 

12 0 

50 

15.8 

15.0 

t 

9 

8 

1| 

0.2 

0 1 


2 0.3 0.3 

3 0 4 0.4 

4 06 06 

5 0 8 0 7 

6 0 9 0 8 

7 1.0 0 9 

8 1.2 1.1 

9 14 12 

10 15 13 

20 3 0 2 7 

30 4 5 4 0 

40 6 0 5 3 

60 7 5 6 7 



7G 


(236®) 66< 





























LOGAEITHMS OF THE FUNCTIONS (Continued) 


36* (215®) (824®) 144® 


' 

L Sm. 

d. 

L. Tan. 

c d. 

L. Cot. 

L Cos 

d 


PF. 

0 

9.75 859 


9 84 523 


0 15 477 

9.91 336 


so 




1 

9.75 877 

18 

9.84 550 

27 


9.91 328 

8 

59 

0 

27 36 la 

2 

9.75 896 

18 

9 84 576 

20 

0 15 424 

9 91 319 

9 

58 

1 


3 

9.75 913 

18 

9 8*4 603 

27 

0.16 397 

9.91 310 

9 

57 

2 


4 

9.75 931 

18 

18 

9.84 030 

27 

27 

0 15 370 

9.91 301 

9 

9 

56 

3 

1.4 1.3 0.9 

5 

9 75 949 

9 84 657 

0 15 343 

9.91 292 

55 

4 

1 8 1.7 1.3 

6 

9.75 967 

18 

9 84 684 

27 

0.15 316 

9.91 283 

9 

54 

5 

2.2 2.2 l.S 

7 

9.75 985 

18 

9.84 711 

27 

0.15 289 

9.91 274 

9 

53 

6 

2.7 2.6 1.8 

8 

9.76 003 

18 

9 84 738 

27 

0 15 262 

9 91 266 

8 

52 

7 

3 2 3 0 2.1 

9 

9.76 021 

18 

18 

9 84 764 

26 

27 

0 16 236 

9.91 257 

9 

9 

51 

8 

3.6 3 5 2.4 

10 

9.76 039 

9 84 791 

0 15 209 

9 91 248 

SO 

9 

4 0 3.9 2.7 

11 

9.76 057 

18 

9 84 818 

27 

0.15 182 

9 91 239 

9 

49 

10 


12 

9.76 075 

18 

9.84 84S 

jti 

0 15 156 

9.91 230 

9 

48 

20 

9.0 8.7 6.0 

13 

9.76 093 

18 

9 84 872 

27 

0 15 128 

9 91 221 

9 

47 

30 

13 5 13 0 9.0 

14 

9.76 111 

18 

18 

9 84 899 

27 

26 

0 15 101 

9 91 212 

9 

9 

46 

40 

18.0 17 3 12.0 

15 

9 76 129 

9.84 925 


9.91 203 

45 

50 

22 5 21.7 15.0 

16 

9.76 146 

17 

9.84 952 

27 

0 15 048 

9 91 194 

9 

44 




17 

9.76 164 

18 

9 84 979 

27 

0.15 021 

9.91 186 

9 

43 


Xf XU V o 

18 

9.76 182 

18 

9 85 006 

27 

0 14 994 

9.91 176 

9 

42 

1 

0 3 0 2 0.2 0.1 

19 

9 76 200 

18 

18 

9.85 033 

27 

26 

0 14 967 

9.91 107 

9 

41 

2 

3 

0 6 0 3 0 3 0.3 

SO 

9.76 218 

9.86 059 

0 14 941 

9.91 158 


40 

4 

11 0 7 Oft Hi 

21 

9 76 236 

IS 

9 85 086 

27 

0 14 914 

9.91 149 


39 


: 


22 

9 76 253 

17 

9.85 113 

27 

0.14 887 

9 91 141 

8 

38 

5 

1.4 u.» u.» u.v 

23 

9 76 271 

IS 

9.85 140 

27 

0.14 860 

9.91 132 

9 

37 

6 

1,7 1.0 0.9 0.8 

24 

9 76 289 

18 

18 

9.85 166 

26 

27 


9 91 123 

9 

9 

36 

7 

g 

2 0 1.2 1.0 0 9 

9. 'A 1 12 11 

26 

9.76 307 

9.86 193 

0.14 807 

9 91 114 


35 

9 

2 rt 1 .5 1 4 1.3 

26 

9.76 324 

17 

9.85 220 

27 

0.14 780 

9.91 105 

9 

34 


: 


27 

9.76 342 

18 

9.85 247 

27 

0 14 753 

9 91 096 

9 

33 

10 

Y, » 1./ 1.0 1.0 

28 

9.76 3f)0 

18 

9.85 273 

26 

0 14 727 

9 91 087 

9 

32 

20 

i ^ 

/ a.a O.U z./ 

29 

9.76 378 

18 

9 85 300 

27 

0 14 700 

9 91 078 

9 

31 

30 

» ti O.U 4.0 4.1# 



17 


27 







SO 

9 76 395 

9.85 327 

0 14 673 

9 91 069 

9 

30 

50 

14 2 R 7 .5 fi 7 

31 

9.76 413 

18 

9 85 351 

27 

0 14 646 

9 91 060 

29 




32 

9.76 431 

18 

9 85 380 

26 

0.14 620 

9.91 051 

9 

28 




33 

9.76 448 

17 

9 85 407 

27 

0 14 593 

9 91 042 

9 

27 




34 

9 76 466 

18 

18 

9 85 434 

27 

26 

0 14 566 

9 91 033 

9 

10 

26 




35 

9.76 484 

9.85 4()0 

0.14 540 

9,91 023 

25 




36 

9 76 501 

17 

9.85 487 

27 

0 14 613 

9 91 014 

9 

24 



27 26 

37 

9.76 519 

I 18 

9 85 514 

27 

0 14 486 

9 91 006 

9 ! 

23 


0 

1.4 1.3 

38 

9.76 537 

18 

9.85 540 

26 

0.14 460 

9 90 996 

9 

22 


1 

4.1 3.9 

39 

9 76 554 

17 

18 

9 85 567 

27 

27 

0 14 433 

9 90 987 

9 

9 

21 


2 

6 8 6.5 

40' 

9 76 572 

9.85 594 

0 14 406 

9 90 978 


20 



9.4 9.1 

41 

9 76 590 

18 

9 85 620 

26 

0.14 380 

9.00 969 

9 

19 


5 

12.2 11 7 

42 

9 76 607 

17 

9 85 647 

27 

0.14 353 

9 90 960 

9 

m 



14.8 14.3 

43 

9 76 626 

18 

9 85 674 

27 

■tucgy-ia 

9.90 951 

9 

17 


7 

17 6 16.9 

44 

9 76 642 

17 

18 

9.S5 700 

26 

27 


9.90 942 

9 

Q 

m 


8 

20.2 19.5 

45 

9.76 660 

9 S.5 727 

0.14 273 

9 90 933 


15 


9 


46 

9 76 677 

17 

9 85 754 

27 

0 14 246 

9.90 924 

9 

14 


10 


47 i 

0 76 695 

18 

9 85 780 

26 

0 14 220 

9.90 915 

9 

13 




48 

9.76 712 

17 

9 85 807 

27 

0 14 193 

9.90 906 

9 

m 



9 9 

49 

9 76 730 

18 

17 

9 85 834 

27 

26 

0 14 166 

9 90 896 

10 

g 

11 



27 26 

50 

9 76 747 

9.85 860 

0 14 140 

9 90 887 


10 


0 


51 

9.76 766 

18 

9 85 887 

27 

0 14 113 

9 90 878 

9 

9 


1 


52 

9.76 782 

17 

9 85 913 

26 


9 90 869 

9 

8 


2 


53 

9.76 800 

18 

9 85 940 

27 

0 14 060 

9.90 860 

9 

7 


3 


64 

9.76 817 

17 

18 

9 85 967 

27 

26 

0 14 033 

9.90 851 

9 

9 

6 


4 

13.5 13.0 

65 

9.76 83S 

IKKIsfjBKI 

0 14 007 

9 90 842 

5 



16.5 15.9 

66 

9.76 852 

17 

9 86 02C 

27 

0 13 980 

9 90 832 

■'O 

4 


6 

10.5 IS.S 

57 

9.76 870 

18 

9.86 046 

20 

0 13 954 

9.90 823 

9 

3 


7 

22.5 21.7 

58 

9.76 887 

17 

9.86 072 

27 

0.13 927 

9.90 814 

9 

2 


8 

25.5 24.6 

59 

9.76 904 

17 

18 

9.86 100 


0 13 900 

9 90 805 

9 

9 

P 


9 


?£- 

9 76 922 



0.13 874 

9.90 796 

E 





L. Coa. 

~ 

1 L. Cot. 

k± 

L Tan. 

L. Bin 


F 

1 P.P. 


126® (305®) 
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(234®) 64* 














LOGARITHMS OF THE FUNCTIONS (Continued) 

••• (328») 148 « 




L. Sia. 


• 0.76 923 

1 9.76 030 

2 0.76 057 

» 0.76 074 

4 9.76 091 

6 0 77 000 

6 0.77 006 

7 9.77 043 

8 9.77 061 

9 9.77 078 

9.77 096 
9.77 112 
9.77 130 
9.77 147 
9.77 164 

16 9.77 181 

16 9.77 199 

17 9.77 216 

18 9.77 233 

9.77 2*0 

9.77 268 

9.77 285 
9.77 302 
9.77 319 
9.77 336 
9.77 353 
9 77 370 
9.77 387 
9.77 405 
9 77 422 
9.77 439 
9.77 456 
9.77 473 
9.77 490 
9 77 507 
9.77 .524 

36 9.77 641 

37 9.77 658 

38 9.77 57* 

39 9.77 692 

40 9.77 609 

41 9.77 626 

42 9.77 643 

43 9.77 660 

44 9.77 677 

45 9.77 694 

46 9 77 711 

47 9.77 728 

48 9.77 744 

49 9.77 761 
9.77 778 
9.77 79* 
9.77 812 
9.77 829 
9 77 846 
9.77 862 
9.77 879 

67 I 9.77 896 

68 1 0.77 913 
60 I 9.77 930 

9 77 046 









10 4.6 

20 9.0 

30 13.6 
40 18.0 
60 22.6 


/r 

18 

17 

16 

1 

0.3 

0 3 

03 

2 

0.6 

0.6 

0.* 

3 

0.9 

0.8 

0.8 

4 

1.2 

1.1 

1.1 

5 

1.5 

1.4 

1.3 

6 

1.8 

1.7 

1.6 

7 

2.1 

2.0 

1.9 

8 

2.4 

2.3 

2.1 

9 

2.7 

2.6 

24 

10 

3.0 

2.8 

2.7 

20 

6.0 

67 

6.3 

30 

9.0 

8.6 

8.0 

40 

12.0 

11.3 

10.7 

50 

15.0 

14.2 

13.3 



10 9 



1 0 2 0.2 

2 03 03 

3 0.5 0.4 

4 0.7 0 6 

5 0.8 0.8 

6 1.0 0.9 

7 12 1.0 

8 1.3 1.2 

9 1.6 1.4 

10 1.7 1.5 

20 3.3 3.0 
30 5 0 4.5 

40 6.7 6.0 

50 S 3 7.5 


JL 

27 26 

9 1.6 1.4 

A 4.5 4.3 

i 7.6 7.2 

" in R mi 


i 7.6 7.2 

f 10.6 10.1 

I 13.6 13.0 

5 16.6 16.9 

? 19.6 18.8 

L 22.6 21.7 
g 26.6 24.6 


ISW * (306») 
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LOGARITHMS OF THE FUNCTIONS (Continued) 

37 ® (21/®) (322®) 142 ® 


0 9 77 946 

1 9 77 963 

2 9 77 980 

3 9 77 997 

4 9 78 013 

6 9 78 030 

6 9 78 047 

7 9 78 063 

8 9 78 080 

9 9 78 097 

10 9 78 113 

11 9 78 130 

12 9 78 117 

13 9 78 163 

14 9 78 ] 80 

15 9 78 197 

16 9 78 213 

17 9 78 230 

18 9 78 246 
1^ 9 78 263 

20 9 78 280 

21 9.78 296 

22 9 78 313 

23 9.78 329 

^ 9.78 346 

25" 9.78 362 

26 9 78 379 

27 9.78 396 

28 9 78 412 

29 9 78 428 

80 9 78 115 

31 9 78 461 

32 9.78 478 

33 . 9.78 494 

34 9 78 510 






d 1 L Cot I L Co3 

9 90 23.5 
9 90 225 
9‘K)216 
9.90 206 
9 90 197 ” 
9.90 187 
9 90 178 ,9 
9.90 168 
9.90 159 , H 
9 90 149 Jd 
9 90 139 
9.90 130 y 
9 90 120 10 
990 111 0 
9 90 101 JO 
9 90 091 ^ 
9 90 082 , X 
9.90 072 10 
9 90 063 , X 
9 90 053 JO 
9 90 013 
9 90 034 , X 
9 90 024 10 
9.90 014 10 
9 90 005 0 
9.89 995 
9.89 986 10 
9.89 976 ,X 
9 89 966 10 
9 89 956 10 

9 89 947 , 

9 89 937 10 
9 89 927 10 
9 89 918 0 
9.89 908 JO 

9 89 898 
9.89 888 10 
9 89 879 0 
9 89 869 10 
9 89 859 JO 
9 89 849 
9 89 810 , X 
9 89 830 10 
9 89 820 10 
9 89 810 10 


0 1 1 633 
0 1 1 607 
0.11 580 
0 1 1 554 
0 11 528 


0.11 502 
0 11 476 
0 11 450 
0 11 423 
0 1 1 397 


















LOGARITHMS OF THE FUNCTIONS (Continued) 

38 ° ( 218 °) ( 321 ®) 141 ° 





























LOGARITHMS OF THE FUNCTIONS (Continued) 


39 ° (219®) (320®) 140 ® 



L Sin. 

d 

L. Tan. 

c.d 

L Cot 

L. Cos 

d 


P. P. 

0 

9.79 887 

16 

9 90 837 

26 

0.09 163 

9 89 060 

10 

60 

09 


26 

20 

1 

9.79 903 

9.90 863 

0.09 137 

9 89 040 

59 

1 


04 

0.4 

2 

9.79 918 

15 

9 90 889 

26 

0 09 111 

9 89 030 

10 

58 

2 


0 9 

0.8 

3 

9.79 934 

16 

9 90 914 


0 09 086 

9 89 020 

10 

57 

3 


1 3 

1.2 

4 

9.79 9.50 

16 

9 90 940 

2<> 

0 09 060 

9 89 009 

11 

10 

56 

4 


1.7 

1.7 

5 

9 79 965 


9.90 966 


0.09 034 

9 88 999 

55 

5 


2 2 

2 1 

6 

9 79 981 

16 

9.90 992 

26 

0 09 008 

9.88 989 

10 

54 

6 


2 6 

2 5 

7 

9 79 996 

15 

9 91 018 

26 

0 08 982 

9 88 978 

11 

53 

7 


3 0 

2 9 

8 

9 80 012 

16 

9 91 043 

25 

0 08 957 

9 88 968 

10 

52 

8 


3 5 

3 3 

9 

9 80 027 

15 

9 91 069 

26 

0 08 931 

9 88 958 

10 

10 

51 

9 


3.9 

3.8 

10 

9 80 043 


9 91 095 


0 08 905 

9 88 948 

50 

10 


4 3 

4.2 

11 

9.80 058 

15 

9 91 121 

26 

0 08 879 

9 88 937 

n 

49 

20 


87 

8 3 

12 

9.80 074 

16 

9 91 147 

26 

0 08 853 

9 88 927 

10 

18 

30 

13 0 

12 5 

13 

9 80 089 

15 

9 91 172 

25 

0 08 828 

9 88 917 

10 

47 

40 

17 3 

16 7 

14 

9 80 105 

10 

9 91 198 

2(i 

0 08 802 

9 88 906 

11 

10 

46 

50 

21.7 

20 8 

15 

9.80 120 


9 91 221 


0 08 77() 

9.88 896 

45 

00 


16 

16 

16 

9 80 136 

16 

9 91 250 

26 

0 08 7f)0 

9.88 886 

10 

44 

1 


0 3 

0.2 

17 

9 80 151 

15 

9 91 276 

26) 

0 08 724 

9 88 875 

11 

43 

2 


0 6 

0.5 

18 

9.80 166 

15 

9 91 301 

25 

0 08 699 

9 88 865 

10 

42 

3 


08 

0 8 

19 

9.80 182 

16 

9 m 327 

26 

0 08 673 

9 88 855 

10 

11 

41 

4 


1.1 

1 0 

20 

9 80 197 


9 91 353 


0 08 647 

9 88 844 

40 

5 


1.3 

1 2 

21 

9.80 213 

16 

9 91 379 

26 

0 08 621 

9 88 834 

10 

39 

6 


1.6 

1.5 

22 

9.80 228 

1 a 

9 91 401 

26 

0 08 596 

9 88 824 

10 

38 

7 


1 9 

1.8 

23 

9 80 244 

16 

9 <>1 430 

26 

0 08 570 

9.88 813 

11 

37 

8 


2 1 

2 0 

24 

9.80 259 

15 

9 91 456 

26 

26 

0 08 544 

9.88 803 

10 

10 

36 

9 


2 4 

2 2 

25 

9 80 274 


9 91 482 

0 08 518 

9.88 793 

35 

10 


27 

2 5 

26 

9 80 290 

16 

9 91 507 

25 

0 08 493 

9 88 782 

11 

34 

20 


5 3 

50 

27 

9 80 305 

1 i> 

9 91 533 

26 

0 08 467 

9.88 772 

10 

33 

30 


8 0 

7.5 

28 

9.80 320 

15 

9 91 5.59 

26 

0 08 441 

9.88 761 

11 

32 

40 


10 7 

10.0 

29 

9 80 336 

16 

9 91 585 

26 

0 08 415 

9 88 751 

10 

10 

31 

50 


13 3 

12 5 

80 

9 80 351 


9 91 610 


0 08 390 

9 88 741 

30 



11 

10 

31 

9.80 366 

15 

9 91 636 

26 

0 08 364 

9 88 730 

11 

29 


1 

02 

0 2 

32 

9.80 382 

16 

9 91 662 

26 

0 08 338 

9 88 720 

10 

28 


2 

0 4 

0.3 

33 

9.80 397 

15 

9.91 688 

26 

0 08 312 

9 88 709 

1 1 

27 


3 

0 6 

0 5 

34 

9.80 412 

15 

16 

9 91 713 

25 

26 

0 08 2.S7 

9 <88 699 

10 

11 

26 


4 

07 

0.7 

35 

9.80 428 

9 91 739 


0 08 261 

9.88 688 

25 


5 

09 

08 

36 

9.80 443 

15 

9.91 76f> 

26 

0 08 235 

9 88 678 

10 

24 


6 

1 1 

1 0 

37 

9 80 458 

15 

9 91 791 

26 

0 08 209 

9 88 668 

10 

23 


7 

1 3 

1 2 

38 

9 80 473 

15 

9 91 816 

25 

0 08 184 

9 88 657 

11 

22 


8 

1.^ 

1 3 

39 

9 80 489 

16 

1 5 

<) 91 842 

26 

26 

0 08 158 

9 88 647 

10 

11 

21 


9 

1 6 

1 5 

40 

9 80 504 

i<) 

9 91 868 

0.08 132 

9 88 636 

20 

10 

1 8 

1 7 

41 

9 80 519 

15 

9.91 893 

26 

0.08 107 

9 88 626 

10 

19 

20 

3.7 

3 3 

42 

9.80 534 

15 

9 91 919 

26 

0 08 081 

9 88 615 

1 1 

18 

30 

5 5 

50 

43 

9 80 550 

16 

9 91 945 

26 

0.08 055 

9 88 60.5 

10 

17 

40 

7.3 

6 7 

44 

9 80 565 

15 

15 

9 91 971 

26 

25 

0.08 029 

9 88 594 

11 

10 

16 

50 

9 2 

83 

45 

9 80 580 


9 91 996 

0 08 004 

9.88 584 

15 





46 

9 80 595 

15 

9 92 022 

26 

0 07 978 

9 88 573 

11 

14 



11 

11 

47 

9.80 610 

15 

15 

9 92 04S 

26 

0 07 952 

9 88 563 

10 

13 



48 

9 80 625 

9 92 073 

25 

0.07 927 

9 88 552 

11 

12 



26 

26 

49 

0 80 641 

16 

1 5 

9.92 099 

26 

26 

0 07 901 

9 <S8 542 

10 

11 

11 

0 


1.2 

1.1 

00 

9 80 656 

iti 

9 92 12.5 


0 07 87,^ 

9 88 531 

10 

1 


3 6 

3.4 

61 

9 80 671 

15 

9 92 1,50 


0 07 850 

9 88 521 

10 

9 



59 

5 7 

62 

9.80 686 

15 

9 92 176 

26 

0 07 824 

9 88 510 

11 

8 

3 


8 3 

7.9 

63 

9.80 701 

15 

9 92 202 

2() 

0 07 798 

9.88 499 

11 

7 



10 6 

10 2 

64 

9 80 716 

15 

9 92 227 

25 

26 

0 07 773 

9.88 489 

10 

11 

6 

Q 


13 0 

12 5 

65 

9.80 731 

i. o 

15 

9.92 2.53 


0 07 747 

9.88 478 

5 

7 


15 4 

14.8 

66 

9.80 746 

9 92 279 

26 

0.07 721 

9 88 468 

10 

4 

8 


17 7 

17.1 

67 

9.80 762 

16 

9.92 304 

2.5 

0 07 696 

9.88 457 

1 1 

3 

9 


20 1 

19 3 

68 

9 80 777 

15 

9 92 330 

26 

0 07 670 

9.88 447 

10 

2 

10 


22 S 

21 6 

69 

9 80 792 

15 

15 

9 92 3.56 

26 

25 

0 07 644 

9.88 436 

11 

11 

1 

11 


24.8 

23 9 

60 

9.80 807 


9 92 381 

0 07 619 

9 88 42.5 

0 






L. Cob. 

■d. 

L. Cot. 

c d. 

L, Tan 

L. Sin 

Id r 

1 P. P. 


129 ® ( 309 ®) 


81 


(230®) 60 ® 











LOGARITHMS OF THE FUNCTIONS (Continued) 


40 » ( 220 ^ 


( 319 ®) 139 ® 






















LOGARITHMS OF THE FUNCTIONS (Continued) 


41 ® (221°S 


( 318 ®) 138 ® 























LOGARITHMS OF THE FUNC TIONS (Continued) 

42® (222®) (317®) 137® 



L. Sin 1 

0 

9.82 

551 

1 

9.82 

5()5 

2 

9.82 

579 

3 

9.82 

593 

4 

9.82 

607 

5 

9 82 

621 

6 

9.82 

635 

7 

9.82 

649 

8 

9.82 

663 

9 

9.82 

677 

10 

9.82 

691 

11 

9.82 

705 

12 

9.82 

719 

13 

9.82 

733 

14 

9.82 

747 

15 

9.82 

761 

16 

9.82 

775 

17 

9.82 

788 

18 

9.82 

802 

19 

9.82 

816 

20 

9.82 

830 

21 

9.82 

844 

22 

9.82 

858 

23 

9.82 

872 

24 

9.82 

885 

25 

9.82 

899 

26 

9.82 

913 

27 

9.82 

927 

28 

9.82 

941 

29 

9 82 

955 

30 

9.82 

968 

31 

9.82 

982 

32 

9.82 

996 

33 

9 83 

010 

34 

9 83 

023 

35 

9 83 

037 

36 

9 83 

051 

37 

9.83 

065 

38 

9.83 

078 

39 

9 83 

092 

40 

9.83 

106 

41 

9.83 

120 

42 

9.83 

133 

43 

9.83 

147 

44 

9.83 

161 

45 

9.83 

174 

46 

9.83 

188 

47 

9.83 

202 

48 

9.83 

216 

49 

9.83 

229 

2 

9.83 

242 


9.83 

256 

$ 

9.83 

270 


9.83 

283 


9.83 

297 


9.83 

310 


9.83 

324 


9.83 

338 


9.83 

351 


9.83 

365 


9.83 

378 

3 



1131291 

EES 

ffill 

9.95 

469 

9.95 

495 

9.95 

520 

9.95 

545 

9.95 

571 

9.95 

596 

9.95 

622 

9.95 

647 

9.95 

672 

9.95 

698 

9.95 

723 

9.95 

748 

9.95 

774 

9 95 

799 

9.95 

825 

9.95 

850 

9.95 

875 

9.95 

901 

9.95 

926 

9.95 

952 

9.95 

977 

9.96 

002 

9.96 

028 

9 96 

053 

9.96 

078 

9.96 

104 

9.96 

129 

9.96 


9.96 

180 

9 96 

205 

9.96 

231 

9.96 

256 

9.96 

281 

9.96 

307 

9.96 

332 

9.96 

357 

9.96 

383 

9.96 

408 

9 96 

433 

EEI3 

459 

EES 


9.96 

510 

9.96 

535 

9.96 

560 

9.96 

586 

9.96 

611 

9.96 

636 

9.96 

662 



RTiTn 

712 

Exiln 

738 

9.96 


9 96 


9.96 

814 

9.96 

839 

9.96 

864 

9.96 

890 


915 


940 

Eiim 

IMI 

\ L. Cot. 1 


L. Cot. 

L. Cos. 

0.04 556 
0.04 531 
0.04 505 
0.04 480 
0 04 455 

9.87 107 
9.87 096 
9.87 085 
9.87 073 
9.87 0(52 

0.04 429 
0.04 404 
0.04 378 
0.04 353 
0.04 328 

9.87 050 
9.87 039 
9.87 028 
9.87 016 
9.87 005 


9.86 993 
9.86 982 
9.86 970 
9.86 959 
9 86 947 


9.86 936 
9.86 924 
9 86 913 
9.86 902 
9.86 890 


9.86 879 
9.86 867 
9 86 855 
9.86 844 
9.86 832 


9.8() 821 
9.86 809 
9.86 798 
9 86 786 
9.86 775 


9 86 763 
9.86 752 
9.86 740 
9 86 728 
9 86 717 


9.86 705 
9.86 694 
9.86 682 
9 86 670 
9.86 659 

0 03 541 
0 03 516 
0.03 490 
0 03 465 
0 03 440 

9.86 647 
9.86 635 
9 86 624 
9 86 612 
9.86 600 

0.03 414 
0.03 389 
0.03 364 
0.03 338 
0.03 313 

in 

0.03 288 
0 03 262 
0.03 237 
0 03 212 
0.03 186 


0.03 161 
0.03 136 
0.03 110 
0.03 085 
0.03 060 


0.03 034 

9.86 413 

L. Tan. 

L. Sin 


P. P. 


26 

0.4 

0.9 

1.3 

1.7 
2.2 
2.6 

3.0 

3.5 

3.9 

4.3 

8.7 

13.0 
17.3 

21.7 
14 

0.2 
0.5 
0.7 
0.9 
1.2 
1 4 
1 6 

1.9 

2.1 

2.3 

4.7 

7.0 

9.3 

11.7 
12 

0.2 

0.4 

0.6 

0.8 

1.0 
1.2 

1.4 

1.6 

1.8 
2.0 

4.0 

6.0 

8.0 

10.0 


25 

0.4 

0.8 

1.2 

1.7 
2.1 
2.6 
2.9 
3.3 

3.8 

4.2 

8.3 
12.6 

16.7 

20.8 
13 

0.2 

0.4 

0.6 

0. 9 

1.1 

1.3 

1. t 

1.7 
2.0 
2 2 

4.3 

6.5 

8.7 

10.8 

11 

0.2 

0.4 

0.6 

0.7 

0.9 

1.1 

1.3 

1.8 

1.6 
1.8 
3.7 
5.5 

7.3 
9.2 


12 

11 

11 

26 

26 

25 

1.1 

1.2 

1.1 

3.2 

3.5 

3.4 

6.4 

5.9 

5.7 

7.6 

8.3 

7.9 

9.8 

10.6 

10.2 

11.9 

13.0 

12.5 

14.1 

15.4 

14.8 

16.2 

17.7 

17.1 

18.4 

20.1 

19.3 

20.6 

22.5 

21.6 

22.8 

24.8 

23.9 

24.9 

— 

— 

P. 

P. 



332 ® ( 312 ®) 


84 


(227®) 47® 




















LOGARITHMS OF THE FUNCTIONS (Continued) 


(223°) (316°) 136 ° 


' 


1^ 

L Tan. 

c d. 

O 

0 


m 

n 

1 P. P. 

0 

9 83 378 


9.96 966 


0.03 034 

9.86 413 


60 



26 

26 

1 

9 83 392 


9 96 991 

25 

0 03 009 

9.86 401 

12 

59 


1 

0.4 

0.4 

2 

9.83 406 

13 

9 97 016 

25 

0 02 984 

9 86 389 

12 

58 


2 

09 

0.8 

3 

9.83 419 

14 

9 97 042 

26 

0.02 958 

9.86 377 

12 

57 


3 

1.3 

1.2 

4 

9 83 432 

13 

14 

9 97 067 


0 02 933 

9 86 366 

11 

12 

56 


4 

1.7 

1.7 

5 

9 83 446 

9 97 092 


0.02 908 

9.86 354 

55 


5 

2.2 

2.1 

6 

9.83 459 


9.97 118 

26 

0.02 882 

9 86 342 

12 

54 


6 

2.6 

2.5 

7 

9.83 473 

14 

9.97 143 

25 

0 02 857 

9.86 330 

12 

53 


7 

3.0 

2.9 

8 

9.83 486 

13 

9 97 168 

25 

0 02 832 

9.86 318 

12 

52 


8 

3.5 

3.3 

9 

9 83 500 

14 

13 

9 97 193 

25 

26 

0.02 807 

9 86 306 

12 

11 

51 


9 

3.9 

3.8 

10 

9.83 513 

9 97 219 

0.02 781 

9.86 296 

50 


10 

4.3 

4 2 

11 

9.83 527 

14 

9.97 244 

25 

0 02 756 

9.86 283 

12 

49 


20 

8.7 

83 

12 

9 83 540 

13 

9.97 269 

25 

0 02 731 

9 86 271 

12 

48 


30 

13.0 12 6 

13 

9 83 554 

14 

9 97 295 

26 

0 02 705 

9.86 259 

12 

47 


40 

17.3 16.7 

14 

9 83 567 

13 

14 

9.97 320 

25 

0 02 680 

9.86 217 

12 

12 

46 


50 

21.7 20.8 

15 

9 83 581 

9 97 346 


0 02 655 

9.86 236 

45 



14 

13 

16 

9.83 594 

13 

9 97 371 

26 

0 02 629 

9.86 223 

12 

44 


1 

0.2 

0.2 

17 

9.83 608 

11 

9.97 396 


0.02 604 

9.86 211 

1 dli 

43 


2 

0.5 

0.4 

18 

9.83 621 

13 

9.97 421 


0.02 579 

9.86 200 

1 X 

42 


3 

0.7 

0.6 

19 

9 83 634 

13 

14 

9.97 4 17 

26 

25 

w2S£|j3SiiJ 

9 86 188 

12 

12 

41 


4 

0.9 

0.9 

20 

9.83 (i48 

9 97 472 

0 02 528 

MSTailr/H 

40 


5 

1.2 

1.1 

21 

9 83 661 

13 

9 97 497 


0 02 503 

9 86 161 

12 

39 


6 

1.4 

1.3 

22 

9 83 674 

13 

9.97 523 

26 

0.02 477 

9.86 152 

12 

38 


7 

1.6 

1.5 

23 

9 83 688 

14 

9 97 548 

25 

0.02 452 

9.86 140 

12 

37 


8 

1.9 

1.7 

24 

9 83 701 

13 

9 97 573 

2;> 

0 02 427 

9.86 128 

12 

36 


9 

2.1 

2.0 








12 






25 

9 83 715 


9 97 598 


0.02 402 

9.86 116 

35 


10 

2.3 

2.2 

26 

9 83 728 

13 

9 97 621 

26 

0 02 376 

9.86 104 

12 

34 


20 

4.7 

4.3 

27 

9.83 741 

13 

9.97 649 

25 

0.02 351 

9.86 092 

12 

33 


30 

7.0 

6.5 

28 

9 83 755 

14 

9 97 674 

25 

0.02 326 

9 86 080 

12 

32 


40 

9 3 

8.7 

29 

9 83 768 

13 

9 97 7CM) 

26 

0 02 300 

9 86 068 

12 

12 

31 


50 

11.7 10.8 

SO 

9.83 781 


9.97 725 


0 02 276 

9 86 056 

so 


ft 

12 

11 

31 

9.83 795 

14 

9 97 750 

25 

0 02 250 

9.86 044 

12 

29 


1 

0 2 

0 2 

32 

9.83 808 

13 

9.97 776 

26 

0.02 221 

9.86 032 

12 

28 


2 

0 4 

0.4 

33 

9 83 821 

13 

9 97 801 

25 

0 02 199 

9.86 020 

12 

27 


3 

06 

0 6 

34 

9.83 834 

13 

14 

9 97 826 

25 

0.02 174 

9.86 008 

12 

12 

26 


4i 

0 8 

07 

35 

9.83 848 


9 97 851 



9 85 996 

25 


5 

1 0 

0.9 

30 

9.83 861 

13 

9.97 877 

26 


9.85 984 

12 

24 


6 

1 2 

1.1 

37 

9 83 874 

13 

9 97 902 

2.5 


9 85 972 

12 

23 


7i 

1 4 

1 3 

38 

9 83 887 

13 

9 97 927 

25 


9.85 960 

12 

22 


8 

1 6 

1.5 

39 

9 83 901 

14 

13 

9 97 953 

26 

25 


9.85 948 

12 

12 

21 


9 

1.8 

1.6 

40 

9 83 914 


9 97 978 

0.02 022 

9.85 936 

20 


10 

2 0 

1.8 

41 

9.83 927 

1 3 

9 98 003 

25 

0.01 997 

9.85 924 

ll» 

19 


20 

4.0 

3.7 

42 

9 83 940 

13 

9 98 029 

26 

0.01 971 

9 85 912 


18 


30 

6.0 

5 5 

43 

9.83 954 

14 

9 98 054 

2.5 

0.01 916 

9 85 900 

12 

17 


40 

8 0 

7 3 

44 

9.83 967 

13 

13 

9 98 079 

25 

25 

0.01 921 

9 85 888 

12 

12 

16 


50 

10 0 

9.2 

45 

9 83 980 


9.98 104 

0 01 896 

9.85 876 

15 





46 

9 83 993 

13 

9.98 130 

26 

0 01 870 

9.85 864 

12 

14 


13 13 

12 

47 

9.84 006 

13 

9 98 156 

25 

0 01 845 

9.85 851 

13 

13 


26 26 

26 

48 

9 84 020 

14 

9 98 180 

25 

0 01 820 

9.85 839 

12 

12 

0 



49 

I 9 84 033 

13 

9 98 206 

26 

0 01 794 

9 85 827 

m 

11 

1 

3 0 2 9 

3,1 

60 

9 84 016 

lO 

9.98 231 

jit) 

0.01 769 

9.85 SU 

10 

2 

5 0 4.8 

5.2 

51 

1 9.84 059 

13 

9.98 256 

25 

0.01 744 

9.85 803 

iZ 

9 

3 

7 0 6.7 

7.3 

52 

9 84 072 

13 

9.98 281 

25 

0.01 719 

9.85 791 

12 

8 

4 

9 0 8.7 

9.4 

53 

9.84 086 

13 

9.98 307 

26 

0 01 693 

9 85 779 

12 

7 

5 

11 0 10.6 

11.5 

54 

9.84 098 

13 

14 

9.98 332 

25 

25 


9.85 766 

13 

12 

6 

6 

7 

13.0 12.5 

13.5 

55 

9.84 112 


9.98 357 

0 01 643 

9 85 754 

5 

8 

15.0 14.4 

15.0 

56 

9.84 125 

13 

9 98 383 

26 

0 01 617 

9 85 742 

12 

4 

g 

17.0 16.3 

17.7 

57 

9.84 138 

13 

9.98 408 

25 

0 01 592 

9 85 730 

m 

3 

10 

19 0 18.3 

19.8 

58 

9 84 151 

13 

9.98 433 

25 

0.01 567 

9 85 718 


2 

11 

21 0 20.2 

21.9 

59 

9 84 164 

13 

9.98 458 

E£1 

0 01 542 

9.85 706 

fM 

1 

12 

23.0 22.1 

23.9 





26 



13 





60 

9 84 177 


9.98 484 

piIil’Mil’K] 

9 85 693 

_0 

rg 




L Cos 


1 L. Cot. 


t'Wiiill. 

L. Sm. 



P.P. 


133 ° (313°) (226°) 46 ° 













LOGARITHMS OF THE FI^ttvcTIONS (Continued) 

44 ® ( 224 ®) ( 315 ®) 135 ® 

























NATURAL TRIGONOMETRIC FUNCTIONS 

Values of the trigonometric functions of angles for each minute 
from 0-360°. 

For degrees indicated at the top of the page use the column 
headings at the top. For degrees indicated at the bottom use 
the column indications at the bottom. 

With degrees at the left of (‘ach block (top or bottom), use the 
minute column at the left and with degrees at the right of each 
block use the minute column at the right. 
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NATURAL FUNCTIONS (Continued) 

0 ® ( 180 ®) ( 359 ®) 179 ® 1 ® ( 181 ®) ( 358 ®) 178 * 



Sin 

Tan 

Cot 

Cos 



' 

Sin 

Tan 

Cot 

Cos 

# 

0 

nnnnn 

nnnnn 



60 


0 

01745 

01746 

57 290 

99985 

60 

1 

.00029 

.00029 

3437.7 

1.0000 

59 


1 

.01774 

.01775 

56.351 

.99984 

59 

2 

.00058 

.00058 

1718.9 

1.0000 

58 


2 

.01803 

.01804 

55.442 

.99984 

58 

3 

.00087 

.00087 

1145.9 

1.0000 

57 


3 

.01832 

.01833 

54.561 

.99983 

57 

4 

.00116 

.00116 

859.44 

1.0000 

56 


4 

.01862 

.01862 

53.709 

.99983 

56 

6 

.00145 

.00145 

687.55 

1.0000 

50 


6 

.01891 

.01891 

52.882 

.99982 

50 

6 

.00175 

.00175 

572.96 

1.0000 

54 


6 

.01920 

.01920 

. 52.081 

.99982 

54 

7 

.00204 

.00204 

491.11 

1.0000 

53 


7 

.01949 

.01949 

51.303 

.99981 

53 

8 

.00233 

.00233 

429.72 

1.0000 

52 


8 

.01978 

.01978 

50.549 

.99980 

52 

9 

.00262 

.00262 

381.97 

1.0000 

51 


9 

.02007 

.02007 

49.816 

.99980 

51 

10 

.00291 

.00291 

343.77 

1 0000 

60 


10 

.02036 

.02036 

49 104 

.99979 

00 

11 

. 0032C 

.00320 

312.52 

.99999 

49 


11 

.02065 

.02066 

48.412 

.99979 

49 

12 

. 0034S 

.00349 

286.48 

.99999 

48 


12 

.02094 

.02095 

47 740 

.99978 

48 

13 

. 0037S 

.00378 

264.44 

.99999 

47 


13 

.02123 

.02124 

47.085 

.99977 

47 

14 

.00407 

.00407 

245.55 

.99999 

46 


14 

.02152 

.02153 

46.449 

.99977 

46 

16 

.00436 

.00436 

229.18 

.99999 

45 


16 

.02181 

.02182 

45 829 

.99976 

40 

16 

.00465 

.00465 

214.86 

.99999 

44 


16 

.02211 

.02211 

45.226 

.99976 

44 

17 

.00495 

.00495 

202.22 

. 99999 

43 


17 

.02240 

.02240 

44.639 

.99975 

43 

18 

.00524 

.00524 

190.98 

.99999 

42 


18 

. 02269 

. 02269 

44.066 

. 99974 

42 

19 

.00553 

00553 

180.93 

.99998 

41 


19 

.02298 

.02298 

43 508 

.99974 

41 

10 

00582 

. 00582 

171.89 

. 0«998 

40 


20 

.02327 

. 02328 

42.964 

. 99973 

40 

21 

.00611 

.00611 

163.70 

. 99998 

39 


21 

.02356 

.02357 

42.433 

.99972 

39 

22 

.00640 

.00640 

156.26 

. 99998 

38 


22 

.02385 

. 02386 

41.916 

.99972 

38 

23 

.00669 

.00669 

149.47 

. 99998 

37 


23 

.02414 

.02415 

41.411 

.99971 

37 

24 

.00698 

.00698 

143.24 

.99998 

36 


24 

.02443 

. 02444 

40.917 

.99970 

36 

16 

.00727 

.00727 

137.51 

99997 

35 


26 

02472 

.02473 

40.436 

.99969 

Sfl 

26 

00756 

.00756 

132 22 

99997 

34 


26 

.02501 

.02502 

39.965 

.99969 

34 

27 

.00785 

.00785 

127.32 

.99997 

33 


27 

.02530 

.02531 

39.506 

. 99968 

33 

28 

.00814 

.00815 

122.77 

. 99997 

32 


28 

. 02560 

.02560 

39 057 

.99967 

32 

29 

.00844 

.00844 

118.54 

99996 

31 


29 

.02589 

.02589 

38.618 

.99966 

31 

so 

.00873 

00873 

114.59 

.99996 

30 


30 

.02618 

.02619 

38.188 

.99966 

so 

31 

.00902 

( X)902 

110.89 

. 99996 

29 


31 

.02647 

.02648 

37.769 

.99965 

29 

32 

.00931 

. 00931 

107.43 

. 99996 

28 


32 

. 02676 

. 02677 

37 . 358 

.99964 

28 

33 

.00960 

.00960 

104.17 

.99995 

27 


33 

.02705 

. 02706 

36.956 

.99963 

27 

34 

.00989 

.00989 

101.11 

. 99995 

26 


34 

.02734 

.02735 

36.563 

.99963 

26 

86 

.01018 

.01018 

98.218 

99995 

25 


35 

.02763 

.02764 

36.178 

.99962 

20 

36 

.01047 

.01047 

95.489 

.99995 

24 


36 

.02792 

.02793 

35.801 

.99961 

24 

37 

.01076 

.01076 

92.908 

.99994 

23 


37 

. 02821 

.02822 

35 431 

. 99960 

23 

38 

01105 

.01105 

90.463 

. 99994 

22 


38 

.02850 

.02851 

35.070 

.99959 

22 

39 

.01134 

.01135 

88.144 

.99994 

21 


39 

.02879 

.02881 

34.715 

.99959 

21 

40 

.01164 

.01164 

85.940 

.99993 

20 


40 

.02908 

.02910 

34.368 

.99958 

20 

41 

.01193 

.01193 

83.844 

. 99993 

19 


41 

02938 

. 02939 

34.027 

.99957 

19 

42 

.01222 

.01222 

81 . 847 

. 99^)93 

18 


42 

. 02967 

. 02968 

33.694 

.99956 

18 

43 

.01251 

.01251 

79.943 

.99992 

17 


43 

.02996 

.02997 

33.366 

.99955 

17 

44 

.01280 

.01280 

78.126 

.99992 

16 


44 

03025 

.03026 

33.045 

.99954 

16 

46 

.01309 

.01309 

76 390 

.99991 

10 


45 

.03054 

,03055 

32 730 

.99953 

10 

46 

.01338 

.01338 

74.729 

.99991 

14 


46 

03083 

.03084 

32 421 

.99952 

14 

47 

.01367 

.01367 

73.139 

.99991 

13 


47 

03112 

.03114 

32 118 

. 99952 

13 

48 

.01396 

.01396 

71.615 

. 99990 

12 


48 

.03141 

.03143 

31.821 

.99951 

12 

49 

.01425 

.01425 

70.153 

. 99990 

11 


49 

.03170 

.03172 

31.528 

.99950 

11 

60 

.01454 

.01455 

68.750 

.99989 

10 


50 

.03199 

.03201 

31 242 

.99949 

10 

51 

.01483 

.01484 

67.402 

. 99989 

9 


51 

.03228 

.03230 

30 960 

.99948 

9 

S2 

.01513 

.01513 

66.105 

.99989 

8 


52 

.03257 

.03259 

30.683 

.99947 

8 

53 

.01542 

.01542 

64.858 

.99988 

7 


53 

03286 

.03288 

30.412 

.99946 

7 

54 

.01571 

.01571 

63.657 

.09988 

6 


54 

03316 

.03317 

30.145 

.99945 

6 

66 

.01600 

.01600 

62.499 

.99987 

6 


55 

.03345 

.03346 

' 29.882 

.99944 

0 

56 

.01629 

.01629 

61.383 

.99987 

4 


56 

.03374 

.03376 

29.624 

.99943 

4 

57 

.01658 

.01658 

60.306 

.99986 

3 


57 

.03403 

.03405 

29.371 

.99942 

3 

58 

.01687 

.01687 

159.266 

.99986 

2 


58 

.03432 

.03434 

29.122 

.99941 

2 

59 

.01716 

.01716 

58.261 

.99985 

1 


59 

. 03461 , 

.03463 

28.877 

.99940 

1 

60 

01745 

.01746 

57.290 

.99985 

JO 



.03490 

.03492 

28.636 

.99939 

_0 

■ 

Cos 

Cot 

Tan 

Sin 




Cos 

Cot 

Tan 

Sin 



( 269 ®) 89 ** 91 ® ( 271 ®) 


• 0 ® ( 270 ®) 


68 


( 268 ®) 88 ® 




2® (182°) 


NATURAL FUNCTIONS (Continued) 


(357°) 177 ° 


3 ° (183°) 



Sm 

Tan 

Cot 

Cos 

0 

. 03490 

. 03492 

28 

636 

99939 

1 

.03519 

.03.521 

28 

399 

99938 

2 

03548 

. 03550 

28 

166 

99937 

3 

. 03577 

03579 

27 

937 

99936 

4 

. 03()06 

03609 

27 

712 

99935 

6 

03635 

03638 

27 

490 

. 99934 

6 

. 03664 

03667 

27 

271 

. 99933 

7 

.03693 

. 03696 

27 

057 

99932 

8 

. 03723 

03725 

26 

845 

99931 

9 

. 03752 

03754 

26 

637 

99930 

10 

.03781 

03783 

2<1 

4,32 

99929 

11 

.03810 

.03812 

26 

230 

. 99927 

12 

03839 

03842 

26 

031 

.99926 

13 

03868 

03871 

25 

835 

99925 

14 

. 03897 

03900 

25 

642 

99924 

16 

03926 

03929 

'2r) 

4.52 

99923 

16 

03955 

03958 

2.5 

264 

99922 

17 

. 03984 

03987 

25 

080 

.99921 

18 

04013 

04016 

24 

898 

99919 

19 

04042 

04046 

24 

719 

99918 

20 

04071 

04075 

24 

.542 

99917 

21 

04100 

. 04 1 CM 

24 

368 

99916 

22 

04129 

041,13 

24 

196 

99915 

23 

04159 

04162 

24 

026 

99913 

24 

.04188 

04191 

23 

859 

99912 

26 

.04217 

04220 

23 

695 

99911 

26 

.01246 

012.50 

23 

532 

99910 

27 

04275 

01279 

23 

372 

99909 

28 

. 04304 

04308 

2.1 

214 

99907 

29 

. 04333 

04337 

23 

058 

99906 

30 

01362 

04366 

22 

90 4 

99905 

31 

01391 

04395 

22 

7,52 

99904 

32 

014201 

04421 

22 

602 

99902 

13 

01149 

04451 

22 

4.54 

99901 

34 

04478 

044 8d 

22 

308 

99900 

36 

04507 

04512 

22 

164 

99898 

36 

04.531 ) 

0454 1 

22 

022 

99897 

37 

04565 

04.570 

21 

881 

9<>896 

38 

04594 

04,599 

21 

7 43 

99894 

39 

• 04623 

04t)28 

21 

606 

99893 

40 

04653 

.046.58 

21 

470 

99892 

41 

01682 

04687 

21 

337 

99890 

42 

04711 

04716 

21 

20,5 

99889 

43 

04740 

0174.5 

21 

07 5 

99888 

44 

04769 

04774 

20 

946 

99886 

46 

. 04798 

04803 

20 

819 

99885 

46 

. 04827 

04833 

20 

693 

99883 

47 

04856 

04862 

20 

569 

99882 

48 

04885 

.04891 

20 

446 

99881 

49 

04914 

04920 

20 

325 

99879 

50 

04943 

. 04949 

20 

206 

99878 

51 

. 04972 

04978 

20 

087 

99876 

52 

0.5001 

05007 

19 

970 

99.S75 

53 

05030 

05037 

19 

855 

. 99873 

54 

05059 

0.5066 

19 

740 

. 99872 

66 

. 05088 

.0,5095 

19. 

627 

. 99870 

56 

05117 

05124 

19 

516 

99869 

57 

05146 

0.51.53 

19 

405 

99867 

58 

.05175 

05182 

19. 

. 296 

99866 

59 

. 05205 

05212 

19 

188 

. 99864 

£2 

05234 

0.5241 

19 

081 

1 99863 


Cos 

Cot 

Tan 

Sm 

92 ° 

(272°) 




(267°) f 



Sm 

Tan 

Cot 1 

0 

.052.34 

0.5241 

19 

081 

1 

05263 

05270 18 

976 

2 

05292 

05299 

18 

871 

3 

05321 

0.5328 18 

768 

4 

05350 

05357 

18 

666 

6 

05379 

.05387 18 

564 

6 

05408 

05416 18 

464 

7 

05437 

05445 

18 

366 

8 

05466 

05474 18 

268 

9 

0549.5 

05503 

18 

171 

10 

05524 

05.533 18 

075 

11 

. 05553 

.0.5.562 17 

980 

12 

. 05582 

0.5591 

17 

886 

13 

05611 

0.5620 

17 

793 

14 

05640 

05649 

17 

702 

15 

05669 

0.5678 17 

611 

16 

0.5698 

0,5708 

17 

521 

17 

05727 

0.5737 

17 

431 

18 

057 56 

0.5766 

17 

343 

19 

05785 

05795 

17 

256) 

20 

05814 

05824 

17 

169 

21 

05.844 

05854 

17 

084 

22 

05873 

0.5883 16 

999 

23 

05902 

0.5912 16 

915 

24 

05931 

.0.5941 

16 

832 

25 

05960 

0.5970 16 

7.50 

26 

05989 

05999 

16 

668 

27 

06018 

06029 

16 

587 

28 

06047 

06)058 

16 

607 

29 

06076 

06087 

16 

428 

30 

06105 

06116 

16 

3.50 

31 

06131 

06145 

16 

272 

32 

06163 

06175 

16 

195 

33 

06192 

06201 

16 

119 

34 

06221 

06233 

16 

.043 

35 

06250 

06)262 

15 

969 

36 

06279 

06)291 

1.5 

89.5 

37 

06308 

06321 

1.5 

821 

38 

06337 

06)3.50 

15 

748 

39 

06366 

06379 15 

676 

40 

06395 

06408 15 

605 

41 

06424 

06438 

15 

534 

42 

06453 

06467 

15 

,464 

43 

06482 

06496 

15 

394 

44 

06511 

06525 

15 

325 

45 

06540 

06554 

15 

257 

46 

06569 

, 06584 

15 

189 

47 

06598 

. 06613 

15 

122 

48 

06627 

06642 

1.5 

056) 

49 

06656 

06671 

14 

990 

50 

06685 

06700 14 

924 

51 

06714 

06730 14 

860 

.52 

06743 

06759 14 

795 

53 

06773 

06788 14 

732 

54 

06802 

06817 

14 

669 

55 

06831 

.06847 14 

606 

56 

06860 

.06876 14 

544 

57 

06889 

0690.5 

14. 

482 

58 

.06918 

06934 

14 

421 

59 

.06947 

. 06963 

14. 

361 

60 

06976 

.06993114 

301 


Cos 

Cot 1 

Tan 1 


(356°) 176 ° 


99863 60 
99861 59 
99860 58 
99858 57 
99857 56 
99855 60 
99854 54 
99852 53 
99851 52 
99849 51 
99847 60 
99846 49 
.99844 48 
. 99842 47 
99843 46 
99839 40 
. 99838 44 
99836 43 
99834 42 
99833 41 
99831 40 
99829 39 
99827 38 
99826 37 
99824 36 
99822 36 
99821 34 
99819 33 
.99817 32 
.99815 31 
.99813 30 
99812 29 
99810 28 
. 99808 27 
, 99806 26 
99804 26 
99803 24 
99801 23 
99799 22 
99797 21 
99795 20 
99793 19 
99792 18 
99790 17 
99788 16 
99786 10 
99784 14 
99782 13 
99780 12 
99778 11 
99776 10 
99774 9 
99772 8 
99770 7 
99768 6 
99766 0 
99764 4 
99762 3 
99760 2 
99758 1 
99756 0 


93 * (273°) 


89 




NATURAL FUNCTIONS (Continued) 


4° 

(184°) 




(355°) 175<^ 

F 

Sin 

Tan 

1 Cot 

Cos 

E 


0 

. 0697fe 

. 06993 

14 

301 

99756 

IS 


1 

. 07005 

.07022 

14 

241 

99754 

59 


2 

.0703-^ 

.07051 

14 

182 

.99752 

58 


3 

. 0706c 

. 0708( 

14 

.124 

99750 

57 


4 

07092 

.0711( 

14 

. 065 

. 99748 

56 


6 

07121 

07139 

14 

008 

99746 

55 


6 

.0715C 

.07168 

13 

951 

99744 

54 


7 

.07179 

.07197 

13 

894 

99742 

53 


8 

. 07208 

07227 

13 

838 

99740 

52 


9 

07237 

. 07256 

13 

782 

99738 

51 


10 

07266 

07285 

13 727 

99736 

50 


11 

07295 

07314 

13 

672 

99734 

49 


12 

07324 

07344 

13 

617 

99731 

48 


13 

07353 

07373 

13 

563 

99729 

47 


14 

.07382 

07402 

13 

510 

99727 

46 


15 

0741 i 

07431 

13 

457 

99725 

45 


16 

07440 

07461 

13 

404 

99723 

44 


17 

07469 

07190 

13 

352 

99721 

43 


18 

07498 

07519 

13 

300 

99719 

42 


19 

07527 

07548 

13 

248 

99716 

41 


20 

07556 

07578 

13 

197 

99714 

40 


21 

07585 

07607 

13 

146 

99712 

39 


22 

07614 

07636 

13 

096 

99710 

38 


23 

07643 

07665 

13 

046 

99708 

37 


24 

07672 

07695 

12 

996 

99705 

36 


25 

07701 

07724 

12 

947 

99703 

36 


26 

07730 

07753 

12 

898 

.99701 

34 


27 

07759 

07782 

12.850 

99699 

33 


28 

07788 

07812 

12 

801 

99696 

32 


29 

07817 

07841 

12 

754 

99694 

31 


so 

07846 

07870 

12 706 

99692 

30 


31 

07875 

07899 

12 

659 

99689 

29 


32 

07904 

1 07929 

12 

612 

■ 99687 

28 


33 

07933 

07958 

12 

566 

99685 

27 


34 

07962 

. 07987 

12 

520 

99683 

26 


S5 

07991 

08017 

12 

474 

90680 

25 


36 

.08020 

08046 

12 

429 

99678 

24 


37 

08049 

08075 

12 

384 

99676 

23 


38 

08078 

08104 

12 

339 

99673 

22 


39 

08107 

08134 

12 

29.> 

99671 

21 


40 

08136 

08163 

12 

251 

99668 

20 


41 

08165 

08192 

12 

207 

99666 

19 


42 

i 08194 

08221 

12 

163 

99664 

'18 


43 

08223 

08251 

12 

120 

99661 

17 


44 

08252 

08280 

12 

077 

99659 

16 


45 

08281 

08309 

12 

035 

99657 

15 


46 

.08310 

08339 

11 

992 

99651 

14 


47 

. 08339 

083G8 

11 

950 

996.52 

13 


48 

.08368 

08397 

11 

909 

99()49 

12 


49 

08397 

1 08427 

11 

867 

99647 

11 


50 

08426 

08456 

11 

820 

99614 

10 


51 

.084.55 

08485 

11 

785 

99642 

() 


52 

.08484 

08514 

11. 

745 

99639 

8 


53 

08513 

08544 

11. 

705 

99637 

7 


54 

. 08542 

08573 

11. 

664 

99635 

6 


55 

0857 1 

08602 

11. 

625 

99632 

6 


56 

.08600 

08632 

11. 

585 

. 99630 

4 


57 

.08629 

.08661 

11. 

546 

99627 

3 


58 

.08658 

08690 

11. 

507 

99625 

2 


59 

.08687 

. 08720 

11. 

468 

. 99622 

1 



.08716 

08749 

11. 

430 

99619 

_0 



Cos 

Cot 

Tan 1 

Sm 




(265°) 86 ° 


6 ° (185°) (354°) 174 ° 



Sin 

Ton 

Cot 

Cos 


0 

08716 

08749 

11.430 

.99619 

60 

1 

08745 

08778 

11 392 

99017 

59 

2 

08774 

08807 

11.351 

.99614 

.58 

3 

.08803 

. 08837 

11.316 

.99612 

57 

4 

.08831 

.08866 

11.279 

.99609 

.56 

6 

. 08860 

.08805 

11.242 

. 99607 

66 

6 

.08889 

08925 

11 205 

. 99604 

54 

7 

.08918 

08954 

11 168 

. 99602 

53 

8 

.08947 


11 132 

99.599 

52 

9 

.08976 

.09013 

11 095 

99596 

51 

10 

. 09005 

09042 

11 .0.59 

. 99594 

60 

11 

09034 

09071 

11 024 

.99.591 

49 

12 

09063 

09101 

19.988 

.99588 

48 

13 

. 09092 

09130 

10.95.3 

. 99.586 

47 

14 

.09121 

09159 

10.918 

. 99583 

46 

16 

09150 

09189 

10 883 

99580 

46 

16 

0<)179 

09218 

10.848 

99578 

44 

17 

09208 

. 09247 

10 814 

. 9957.5 

43 

18 

09237 

09277 

10 780 

. 99572 

42 

19 

09266 

09306 

10 746 

. 99570 

41 

20 

09295 

0933.5 

10 712 

99567 

40 

21 

0932 1 

0936.5 

10.678 

. 99564 

39 

22 

. 09353 

09391 

10 645 

99562 

38 

23 

09382 

09423 

10 612 

99559 

37 

21 

09411 

09453 

10 .579 

99556 

36 

25 

09440 

094S2 

10 546 

99553 

36 

26 

09469 

09.511 

10 514 

99551 

34 

27 

09498 

09.541 

10 481 

99,548 

33 

28 

09527 

09.570 

10 449 

99545 

32 

29 

09556 

09000 

10 417 

99542 

31 

30 

09585 

0<)629 

10 .385 

99510 

30 

.31 

09614 

00658 

10 .3.54 

.99537 

29 

.12 

01)642 

09688 

10 .322 

99,53 1 

28 

33 

09(>71 

09717 

10 291 

99531 

27 

.34 

0970U 

09746 

10 260 

99.528 

26 

35 

09729 

09770 

10.229 

.90526 

25 

36 

097,58 

0980.5 

10 199 

99.523 

24 

37 

09787 

0983 1 

10 168 

99520 

2.3 

38 

09816 

09864 

'10 1.38 

99517 

22 

39 

09845 

09893 

10 108 

99.514 

21 

40 

09874 

0992,3 

to 078 

99511 

20 

41 

09903 

09952 

10 048 

09508 

19 

42 

09932 

09981 

10 019 

99506 

18 

43 

09961 

10011 

9 9893 

99503 

17 

44 

09990 

10()4() 

9 9601 

99500 

[16 

45 

. 10019 

10069 

9.9310 

99497 

16 

46 

10048 

10099 

9.9021 

. 99494 

!14 

47 

10077 

10128 

9 8734 

.99491 

13 

48 

10106 

101.58 

9 8448 

9948S 

12 

49 

101,35 

10187 

9 8164 

99485 

11 

50 

10164 

10210 

9 7882 

99482 

10 

51 

. 10192 

10216 

9 7601 

99479 

9 

52 

.10221 

10275 

9 7.322 

99476 

8 

53 

.102.50 

1030.5 

9 7044 

.99173 

7 

.54 

. 10279 

1 0334 

9 6768 

.99170 

6 

56 

. 10308 

10.363 

9 619.3 

99467 

6 

56 

. 1 0337 

.10393 

9 6220 

99464 

4 

57 

. 10366 

10422 

9 5949 

99461 

3 

58 

10395 

. 10452 

9 .5679 

99458 

2 

59 

10424 

10481 

9.. 5411 

.994.55 

1 

!£ 

104.53 

10510 

9 5144 

994.52 

_0 


Cos 

Cot 

Tan 

Sin 



96 ° (275°) 


94 ° (274°) 


1)0 


(264°) 84 ‘ 





(186°) 

I ' I Sin 


NATURAI. FUNCTIONS (Continued) 

(353°) 173 ° 7 ® (187°) (352°) 172 ° 


Tan 


Cot 


Cos 


0 

10453 

10510 

9.5144 

.994.''i2 

60 

1 

.10482 

. 10540 

9.4878 

.99449 

59 

2 

1051 J 

.1056f 

9.4614 

.99446 

58 

3 

. 10540 

. 10599 

9.4352 

.99443 

57 

4 

. 10569 

. 10628 

9.4090 

.99440 

56 

6 

. 10597 

. 10657 

9.3831 

.99437 

66 

6 

. 10626 

. 10687 

9 3572 

99434 

54 

7 

. 10655 

.10716 

9.3315 

99431 

53 

8 

. 10684 

. 10746 

9 . 3060 

99428 

52 

9 

. 10713 

. 10775 

9.2806 

.99424 

51 

10 

.10742 

.10805 

9 . 2553 

.99421 

60 

11 

. 10771 

. 10834 

9.2302 

99418 

49 

12 

. 10800 

. 10863 

9.2052 

.99415 

48 

13 

. 10829 

. 10893 

9.1803 

.99412 

47 

14 

. 10858 

. 10922 

9.1555 

.99409 

46 

IS 

. 10887 

. 10952 

9.1309 

99406 

46 

16 

. 10916 

.10981 

9.1065 

.99402 

44 

17 

. 10945 

.11011 

9 0821 

99399 

43 

18 

. 10973 

.11040 

9.0579 

.99396 

42 

19 

11002 

.11070 

9.0338 

99393 

41 

20 

.11031 

.11099 

9.0098 

99390 

40 

21 

.11060 

.11128 

8 9860 

99386 

39 

22 

.11089 

.11158 

8 9623 

99383 

38 

23 

11118 

.11187 

8.9387 

99380 

37 

24 

11147 

.11217 

8.9152 

99377 

36 

26 

.11176 

.11246 

8.8919 

99374 

36 

2G 

.11205 

.11276 

8.8686 

99370 

34 

27 

11234 

11305 

8 8455 

99367 

33 

28 

.11263 

.11335 

8 8225 

99364 

32 

29 

11291 

11364 

8 7996 

.99360 

31 

30 

.11320 

11394 

8 7769 

99357 

3() 

31 

.11349 

. 1 1423 

8.7542 

99354 

29 

32 

11378 

11452 

8 7317 

99351 

28 

33 

11407 

11482 

8.7093 

99347 

27 

34 

11436 

11511 

8.6870 

. 99344 

26 

36 

.11465 

11541 

8.6648 

.99341 

26 

36 

11494 

11570 

8.6427 

99337 

24 

37 

.11523 

. 11600 

8. 6208 

99334 

23 

38 

11552 

11629 

8 5989 

99331 

22 

39 

11580 

11659 

8.5772 

. 99327 

21 

10 

.11609 

11688 

8.5555 

. 99324 

20 

41 

11638 

.11718 

8 5340 

. 99320 

19 

42 

11667 

11747 

8 5126 

.99317 

18 

43 

11696 

11777 

8 4913 

.99314 

17 

44 

11725 

11806 

8 4701 

.99310 

16 

16 

11754 

11836 

8 4490 

99307 

16 

46 

11783 

11865 

8 4280 

. 99303 

14 

47 

.11812 

11895 

8 4071 

. 99300 

13 

48 

.11840 

11921 

8.3863 

. 99297 

12 

49 

11869 

11954 

8.3656 

. 99293 

11 

60 

11898 

.11983 

8 3450 

. 99290 

10 

51 

11927 

12013 

8.3245 

. 99286 

9 

52 

11956 

. 12042 

8.3041 

. 99283 

8 

53 

11985 

12072 

8.2838 

99279 

7 

54 

12014 

.12101 

8.2636 

99276 

6 

66 

.12043 

.12131 

8 . 2434 

99272 

6 

56 

.12071 

. 12160 

8 2234 

99269 

4 

57 

.12100 

. 12190 

8 . 2035 

99265 

3 

58 

.12129 

.12219 

8.1837 

99262 

2 

59 

. 12158 

. 12249 

8.1640 

.99258 

1 

60 

. 12187 

. 12278 

8 1443 

99255 

0 


Cos 

Cot 

Tan 

Sin 




Sin 

Tan 

Cot 

Cos 


0 

.12187 

.12278 

8.1443 

. 99255 

60 

1 

. 12216 

.12308 

8.1248 

.99251 

59 

2 

. 1224.5 

. 12338 

8.1054 

.99248 

58 

3 

.12274 

. 12367 

8 0860 

.99244 

57 

4 

. 12302 

. 12397 

8.0667 

. 99240 

56 

6 

.12331 

. 12426 

8.0476 

. 99237 

68 

6 

. 12360 

.12456 

8.0285 

.99233 

54 

7 

. 12389 

. 12485 

8 0095 

. 99230 

53 

8 

.12418 

. 12515 

7.9906 

99226 

52 

9 

. 12447 

. 12544 

7.9718 

.99222 

51 

10 

. 12476 

. 12574 

7.9530 

99219 

50 

11 

12504 

. 12603 

7.934^ 

. 99216 

49 

12 

. 12533 

. 12633 

7.9158 

99211 

48 

13 

.12562 

. 12662 

7 . 897c 

99208 

47 

14 

. 12591 

. 12692 

7.8789 

99204 

46 

16 

. 12620 

.12722 

7.8606 

90200 

48 

16 

12649 

.12751 

7.842-1 

.99197 

44 

17 

. 12678 

.12781 

7.824c 

99193 

43 

18 

.12706 

.12810 

7 . 8062 

.99189 

42 

19 

. 12735 

. 12840 

7.7882 

99186 

41 

20 

12764 

. 12869 

7.7704 

.99182 

40 

21 

.12793 

. 12899 

7.7525 

99178 

39 

22 

. 12822 

12929 

7.734S 

99175 

38 

23 

. 12851 

.129.58 

7 7171 

99171 

37 

24 

. 128S0 

. 12988 

7 . 6996 

.99167 

36 

26 

.12908 

.13017 

7.6821 

99163 

36 

26 

. 12937 

. 13047 

7 6647 

99160 

34 

27 

. 12966 

. 13076 

7.6473 

99156 

33 

28 

. 12995 

. 13106 

7.6301 

.99152 

32 

29 

13024 

13136 

7.6129 

99148 

31 

30 

. 13053 

13165 

7.5958 

99144 

30 

31 

.13081 

13195 

7.5787 

99141 

29 

32 

.13110 

. 13224 

7.5618 

.99137 

28 

33 

. 13139 

13254 

7 . 5449 

99133 

27 

34 

.13168 

13284 

7.5281 

.99129 

26 

35 

.13197 

13313 

7.5113 

.99125 

26 

36 

13226 

13343 

7.4947 

. 99122 

24 

37 

13254 

13372 

7.4781 

99118 

23 

38 

.13283 

13402 

7.4615 

.99114 

22 

39 

.13312 

13432 

7.4451 

.99110 

21 

40 

.13341 

13461 

7.4287 

.99106 

20 

41 

13370 

13491 

7.4121 

.99102 

19 

42 

13390 

V^521 

7 . 3962 

99098 

18 

43 

13427 

. 13550 

7.3800 

. 99094 

17 

44 

13456 

1 3580 

7 . 3639 

.99091 

16 

45 

.1348.5 

. 13609 

7.3479 

. 99087 

15 

46 

.13514 

13639 

7 3319 

. 99083 

14 

47 

. 13543 

1 3669 

7.3160 

99079 

13 

48 

13572 

1369S 

7 3002 

.99075 

12 

49 

13600 

13728 

7.2844 

.99071 

11 

50 

13629 

13758 

7.2687 

.99067 

10 

51 

. 1 3(>5S 

. 13787 

7.2531 

99063 

9 

52 

13687 

13817 

7 2375 

. 99059 

8 

53 

.13716 

. 13846 

7 2220 

99055 

7 

54 

. 13744 

. 13876 

7.2066 

.99051 

6 

65 

. 13773 

. 13906 

7.1912 

.99047 

5 

56 

13802 

. 13935 

7.1759 

.99043 

4 

57 

13831 

. 13965 

7. 1607 

. 99039 

3 

58 

.13860 

. 13995 

7.1455 

. 99035 

2 

59 

. 13889 

14024 

7.1304 

.99031 

1 

!!! 

.13917 

. 140.54 

7.1154 

.99027 

— 


Cos 

Cot 

Tan 

Sin 



970 ( 277 °) 


26° (i^76°> 


(263°) 83‘ 




(262°) 82° 




NATURAL FUNCTIONS (Continued) 


8® (188°) 



(351°) 171® 


Sin 

Tan 

Cot 

Cos 



0 

.13917 

. 14054 

7.11,54 

. 99027 

60 


1 

. 13946 

.14081 

7.100^! 

9902.' 

59 


2 

.1397r 

141]i 

7 . 0855 

.9901‘J 

58 


a 

.1400-^ 

.1414.- 

7.0706 

.9901.5 

57 


4 

.14033 

.14173 

7.0558 

.99011 

56 


6 

. 14061 

. 14202 

7.0410 

.99006 

66 


6 

. 140(^0 

14232 

7.026^ 

.99002 

54 


7 

11119 

14262 

7 0117 

.98998 

53 


8 

14148 

. 14291 

6 9972 

.98994 

52 


9 

14177 

14321 

6.9827 

. 98996 

51 


10 

. 14205 

. 14351 

6.9682 

. 98980 

50 


11 

14234 

14381 

6.9538 

. 98982 

49 


12 

14263 

14410 

6.9395 

.98978 

48 


13 

14292 

14446 

6.9252 

. 9897,3 

47 


14 

14320 

14470 

6.9110 

. 98969 

46 


16 

.14349 

14499 

6 8969 

. 98965 

46 


16 

. 14378 

. 14529 

6 8828 

.98961 

44 


17 

.14407 

14559 

6.8687 

. 98957 

43 


18 

. 14430 

14588 

0.854S 

. 98953 

42 


19 

14464 

14618 

6 8408 

.98948 

41 


20 

.14493 

.14648 

6.8269 

.98944 

40 


21 

14522 

14678 

6 8131 

. 9894(> 

39 


22 

14551 

.14707 

6 7994 

.98936 

38 


23 

1 4580 

. 14737 

6 7856 

.98931 

37 


24 

14608 

14767 

6 7720 

.98927 

36 


25 

14637 

.14796 

6 7584 

.98923 

35 


26 

14666 

. 14826 

6 7448 

.98919 

31 


27 

14695 

14856 

6 7313 

.98914 

33 


28 

.14723 

. 14886 

6 7179 

.98910 

32 


29 

,14752 

.14915 

6.7045 

. 98906 

31 


30 

14781 

. 14945 

6 6912 

. 08902 

30 


31 

14810 

14975 

6 . 6779 

. 98897 

29 


32 

14838 

. 15005 

6 6646 

1 . 08893 

28 


33 

14867 

.15034 

6 6514 

. 98889 

27 


34 

. 14896 

15004 

6 . 6383 

j . 98884 

26 


36 

.14925 

15094 

6 . 62,52 

. 98880 

25 


36 

14954 

15124 

6 6122 

.98876 

24 


37 

. 14982 

15153 

6 5992 

.98871 

23 


38 

15011 

15183 

6 5863 

. 98867 

22 


39 

15040 

. 15213 

6 5734 

. 98863 

21 


40 

15069 

15243 

6 5606 

. 98858 

20 


41 

15097 

.15272 

6.5478 

. 988.54 

19 


42 

15126 

15302 

6 5350 

. 98849 

18 


43 

1.51 55 

15332 

6 . 5223 

.98845 

17 


44 

.15184 

.15362 

6.5097 

98.H41 

16 


46 

.15212 

.15391 

6 4971 

. 98X36) 

15 


46 

.15241 

.15421 

6 4846 

. 98S32 

14 


47 

15270 

. 15451 

6 4721 

. 98827 

13 


48 

15299 

.15481 

6 4596, 

.98823 

12 


49 

. 15327 

.1.5511 

6 4472 

.98818 

11 


50 

. 15356 

.15540 

6.4348 

.98814 

10 


51 

. 15385 

. 15.570 

6 4225 

. 98809 

9 


52 

. 15414 

. 15600 

6 4103 

. 98805 

8 


53 

. 15442 

. 1 5630 

6.3980 

. 98800 

7 


54 

.15471 

15660 

0 3859 

98796 

6 


55 

. 155(X) 

. 15689 

6.3737 

.98791 

6 


56 

. 15529 

.15719 

6.3617 

. 98787 

4 


57 

.15557 

.15749 

6.3496 

98782 

3 


58 

.15586 

.15779 

6.3376 

. 98778 

2 


59 

. 15615 

15809 

6.3257 

. 98773 

1 


iS 

15643 

. 15838 

6 3138 

98769 



* 

Cos 

Cot 

Tan 

Sin 




(261®) 81 ® 


9 ® (189°) (350®) 170 ® 



Sin 

Tan 

Cot 

Cos 


0 

. 15643 

. 158.38 

6 3138 

98769 

60 

1 

15672 

1.5868 

6.3019 

. 98764 

59 

2 

1.5701 

1.5S9S 

6 2901 

. 98760 

58 

3 

1.5730 

. 15928 

6.2783 

.987.55 

57 

4 

1.5758 

. 15958 

6 . 2666 

.98751 

56 

6 

15787 

1.5988 

6.2549 

.98746 

50 

6 

. 1.5816 

16017 

6 2432 

.98741 

54 

7 

1.5845 

16047 

6 2316 

98737 

53 

8 

1,5873 

16077 

6 2200 

. 98732 

52 

9 

15902 

.16107 

6.208.5 

98728 

.51 

10 

1.5931 

161.37 

6 197( 

98723 

00 

11 

1.59.59 

16167 

6. 18.56 

98718 

4J 

12 

15988 

161‘)6 

6.1742 

98714 

48 

13 

16017 

16226 

6 1628 

98709 

47 

14 

. 16046 

162.56 

6.151.5 

98704 

46 

16 

16074 

16286 

0.1402 

. 98700 

40 

16 

16103 

16316 

6.1290 

.98695 

44 

17 

16132 

16346 

6.1178 

. 98690 

43 

18 

16160 

. 16.376 

6 1066 

. 986)86 

42 

19 

16189 

16405 

6 0955 

98681 

41 

20 

16218 

16435 

6,0844 

98676 

40 

21 

16246 

. 1 6465 

6 07.34 

98671 

39 

22 

1627.5 

16495 

6.0624 

. 98667 

38 

23 

16,304 

. 16.525 

6.0514 

. 98662 

37 

24 

16.3.33 

16.555 

6 040.5 

. 98657 

36 

25 

16361 

16585 

0.0296 

98652 

30 

2(j 

16390 

16615 

6 0188 

. 98648 

34 

27 

16419 

16645 

6 . 0080 

98643 

33 

28 

16447 

. 16674 

5.9972 

. 98638 

32 

21) 

16476 

. 16704 

5 . 9865 

98633 

31 

30 

. 16505 

. 16734 

5 97.58 

. 98629 

30 

31 

16533 

16764 

5.9651 

. 98624 

29 

32 

16562 

. 16794 

5 954.5 

.98619 

28 

33 

16,591 

.16824 

5 9439 

.98614 

27 

34 

. 16620 

. 168.54 

5 9333 

98609 

26 

35 

. 16648 

.16884 

5 9228 

.98604 

20 

36 

10677 

.16914 

5.9124 

. 98600 

24 

37 

16706 

16944 

5 9019 

. 98595 

23 

38 

. 16734 

. 16974 

5 891.5 

98590 

22 

39 

. 16763 

.17004 

5 . 881 1 

! . 98585 

21 

40 

16792 

. 17033 

5 8708 

. 98.580 

20 

11 

16820 

17063 

5 860.5 

. 98.575 

19 

42 

16849 

17093 

.5 . 8,502 

. 98570 

18 

43 

16878 

1712.3 

.5 8400 

. 9856.5 

17 

44 

. 1690fl 

1715.3 

5 8298 

.98561 

16 

45 

. 16935 

17183 

.5 8197 

. 98.5.56 

10 

46 

. 16964 

17213 

5 8095 

98.551 

14 

47 

. 16092 

. 1 7243 

5 7994 

98.540 

13 

48 

.17021 

. 17273 

5 7894 

98.541 

12 

49 

. 170,50 

17303 

.5 7791 

98536 

n 

50 

17078 

173.33 

5.7694 

98.531 

10 

51 

.17107 

. 1736,3 

5 7.594 

98.526 

9 

52 

.17136 

.1739.3 

5 7495 

.98.521 

8 

53 

17164 

17423 

5 7396 

.98516 

7 

54 

.17193 

17453 

5.7297 

.985U 

6 

55 

17222 

17483 

.5.7199 

. 98506 

0 

56 

172.50 

17513 

5.7101 

.98501 

4 

57 

. 17279 

. 17543 

5.7004 

.98496 

3 

58 

17308 

. 17.573 

5 6906 

.98491 

2 

69 

. 17336 

17603 

5.6809 

.98486 

1 


. 17365 

. 17633 

5.6713 

.98481 



Cos 

Cot 

Tan 

Sin 

« 

' 


99 ° (279°) 


98 ° (278®) 


92 


(260°) 80 ® 





NATURAL FUNCTIONS (Continued) 


10 ° (IW (349°) 169 ° 11 ° (191°) (348°) 108 * 



Sin 

Tan 

Cot 

Cos 




Sin 

Tan 

Cot 

Cos 


0 

. 17365 

. 17633 

5.6713 

98481 

60 


0 

. 19081 

. 19438 

5.1446 

.98163 

60 

1 

. 17393 

. 17663 

5.6617 

98476 

51 


1 

. 19109 

. 19468 

5.1366 

. 98157 

59 

2 

. 17422 

. 17693 

5.6521 

.98471 

58 


2 

.19138 

. 19498 

5.1286 

.98152 

58 

3 

. 17451 

. 17723 

5.6425 

. 98466 

57 


3 

.19167 

. 19529 

5.1207 

.98146 

57 

4 

. 17479 

. 17753 

5.6329 

.98461 

56 


4 

.19195 

. 19559 

5.1128 

. 98140 

56 

6 

. 17508 

.17783 

5.6234 

.98455 

56 


6 

. 19224 

. 19589 

5.1049 

.98135 

69 

6 

.17537 

17813 

5.6140 

.9845C 

54 


6 

. 192.52 

. 19619 

5.0970 

.98129 

54 

7 

. 17565 

. 17843 

5.6045 

.98445 

52 


7 

19281 

. 19649 

5.0892 

98124 

53 

8 

17594 

17873 

5.5951 

.98441 

52 


8 

. 19309 

. 19680 

5 081^ 

98118 

52 

9 

.17623 

17903 

5 5857 

. 98435 

51 


9 

. 19338 

.19710 

5 0736 

98112 

51 

10 

17651 

. 17933 

5 5764 

98430 

50 


10 

. 19366 

.19740 

5 0658 

.98107 

50 

11 

17680 

. 17963 

5.5671 

. 98425 

49 


11 

. 19395 

. 19770 

5.0581 

.98101 

49 

12 

17708 

17993 

5.5578 

9842C 

48 


12 

19423 

. 19801 

5.0504 

.98096 

48 

13 

. 17737 

18023 

5.5485 

98414 

47 


13 

. 19452 

. 19831 

5 0427 

. 98090 

47 

14 

17766 

18053 

5 5393 

98409 

46 


14 

19481 

. 19861 

5.0350 

.98084 

46 

16 

17794 

18083 

5 5301 

98401 

45 


15 

19509 

. 19801 

5 0273 

. 98079 

40 

16 

.17823 

18113 

5 5209 

98399 

44 


16 

19538 

.19921 

5 0197 

. 9807c 

44 

17 

17852 

18143 

5 5118 

98394 

43 


17 

19566 

19952 

5.0121 

. 98067 

43 

18 

. 1788U 

18173 

5 502() 

98389 

42 


18 

19595 

. 19982 

5 0045 

.98061 

42 

19 

17909 

18203 

5 4936 

98383 

41 


19 

. 19623 

.20012 

4 . 9969 

. 98056 

41 

20 

. 17937 

. 18233 

5. 4847) 

98378 

40 


20 

19652 

20042 

4 9894 

. 98050 

40 

21 

.17966 

18263 

5.4755 

98373 

39 


21 

19680 

20073 

4.9819 

. 98044 

39 

22 

.17995 

18293 

5. 1663 

. 98368 

38 


22 

19709 

.20103 

4.9744 

. 9803£ 

38 

23 

18023 

. 18323 

5 4575 

98362 

37 


23 

19737 

20133 

4.9669 

.98033 

37 

24 

. 18052 

.18353 

5 4486 

98357 

36 


24 

. 19766 

. 20164 

4 . 9594 

.98027 

36 

25 

.18081 

18384 

5.4397 

98352 

36 


25 

19794 

20194 

4 9520 

.98021 

39 

26 

18109 

.18414 

5 4308 

98347 

34 


26 

. 19823 

20224 

4 9446 

.98016 

34 

27 

18138 

. 18444 

5 4219 

98341 

33 


27 

19851 

20254 

4 9372 

98010 

33 

28 

18166 

18474 

5 4131 

98336 

32 


28 

19S80 

20285 

4 . 9298 

. 98004 

32 

29 

18195 

18504 

5.4043 

98331 

31 


29 

19908 

20315 

4.9225 

97998 

31 

30 

18224 

18534 

5 .3955 

98325 

30 


30 

. 19937 

20345 

4.9152 

97992 

30 

31 

18252 

. 18564 

5 . 3868 

98320 

29 


31 

. 19965 

20376 

4 9078 

97987 

29 

32 

. 18281 

18594 

5 3781 

98315 

28 


32 

. 19994 

20406 

4.9005 

. 97981 

28 

33 

. 18309 

. 18624 

5 . 3694 

.98310 

27 


33 

.20022 

. 20436 

4 . 8933 

.97975 

27 

34 

. 18338 

18654 

5 3607 

98304 

26 


34 

.20051 

20466 

4.8860 

. 97969 

26 

36 

18367 

18684 

5 3521 

. 98299 

26 


35 

.20079 

20497 

4.8788 

.97963 

20 

36 

18395 

18714 

5 3435 

98294 

24 


36 

.20108 

. 20527 

4.8716 

97958 

24 

37 

18424 

18745 

5 3319 

98288 

23 


37 

.20136 

. 20557 

4 . 8644 

97952 

23 

38 

1S452 

18775 

5.3263 

98283 

22 


38 

.20165 

.20588 

4.8.573 

. 97946 

22 

39 

18481 

1S805 

5. 3178 

98277 

21 


39 

.20193 

.20618 

4.8501 

. 97940 

21 

40 

. 18509 

18S35 

5.3093 

' . 98272 

20 


40 

.20222 

. 20648 

4.8430 

.97934 

20 

41 

. 18538 

18865 

5 3008 

98207 

19 


41 

.20250 

. 20679 

4 . 8359 

. 07928 

19 

42 

.18567 

18895 

5.2924 

98261 

18 


42 

.20279 

.20709 

14.8288 

. 97922 

18 

43 

18595 

18925 

5 2839 

98256 

17 


43 

.20307 

.20739 

[4.8218 

.97916 

17 

44 

. 18624 

18955 

5 2755 

98250 

16 


44 

.20336 

.20770 

4.8147 

.97910 

16 

46 

.18652 

. 18986 

5.2672 

98245 

16 


45 

.20364 

. 20800 

4.8077 

. 97905 

10 

46 

18681 

19016 

5.2588 

98240 

14 


46 

20393 

20830 

4 . 8007 

. 97899 

14 

47 

.18710 

19046 

5 2.505 

98234 

13 


47 

.20421 

.20861 

4.7937 

. 97893 

13 

48 

.18738 

19076 

5.2122 

9S229 

12 


48 

.20450 

.20801 

4 . 7867 

. 97887 

12 

49 

. 18767 

19106 

5.2339 

98223 

11 


49 

.20478 

20921 

4.7798 

.97881 

11 

50 

18795 

19136 

5.2257 

.98218 

10 


60 

20507 

20952 

4.7729 

.97875 

10 

51 

. 18824 

19166 

5.2174 

98212 

1 ^ 


51 

20535 

. 20982 

4 . 7659 

. 97869 

9 

52 

. 18852 

19197 

5.2092 

98207 

! 8 


52 

.20563 

.21013 

4 7591 

. 97863 

8 

53 

. 18881 

19227 

5.2011 

98201 

' 7 


53 

.20592 

.21043 

4.7.522 

.97857 

7 

54 

. 18910 

.19257 

5.1929 

98196 

6 


54 

.20620 

21073 

4.7453 

.97851 

6 

56 

. 18938 

19287 

5.1848 

98190 

6 


55 

.20649 

.21104 

4.7385 

. 97845 

6 

56 

. 18967 

.19317 

5.1767 

.98185 

4 


56 

.20677 

.21134 

4 7317 

.97839 

4 

57 

1. 18995 

.19347 

5.1686 

.98179 

1 3 


57 

. 20706 

.21164 

4.7249 

. 978,33 

3 

58 

. 19024 

. 19378 

5.1606 

98174 

2 


58 

.207,34 

21195 

4.7181 

.97827 

2 

59 

. 19052 

19408 

5.1526 

98168 

1 


59 

20763 

.21225 

4.7114 

.97821 

1 


19081 

. 19438 

5.1446 

.98163 



60 

20791 

21256 

4.7046 

.97815 

J 


Cos 

Cot 

Tan 

Sin 


1 


Cos 

Cot 

Tan 

Sin 



101°(281°) 


100°(280°) 


(269°)7S‘ 


93 


(a58°j78* 




NATURAL FUNCTIONS (Continued) 


12 ® (192®) (347®) 167 ® 



Sin 

Tan 

Cot 

Cos 


0 

.20791 

.21256 

4.7046 

.97815 

60 

1 

.20820 

.21286 

4.6979 

. 97800 

59 

2 

. 20848 

.21316 

4.6912 

. 97803 

58 

3 

.20877 

.21347 

4.6845 

97797 

57 

4 

. 20905 

.21377 

4.6779 

. 97791 

56 

6 

.20933 

.21408 

4.6712 

. 97784 

65 

6 

20962 

.21438 

4.6646 

. 97778 

54 

7 

20990 

.21469 

4.6580 

. 97772 

53 

8 

21019 

.21499 

4 6514 

. 97766 

52 

9 

.21047 

.21529 

4.6448 

. 97760 

51 

10 

.21076 

.21560 

4.6382 

.97751 

60 

11 

.2110-4 

.21590 

4.6317 

97748 

49 

12 

.21132 

.21621 

4.6252 

97742 

48 

13 

.21161 

.21651 

4.6187 

.97735 

47 

14 

.21189 

.21682 

4.6122 

97729 

46 

15 

.21218 

.21712 

4.6057 

97723 

45 

16 

.21246 

.21743 

4.5993 

97717 

44 

17 

.21275 

.21773 

4 5928 

97711 

43 

18 

.21303 

21804 

4.5864 

97705 

42 

19 

21331 

21834 

4 5800 

97698 

11 

20 

.21360 

21864 

4.5736 

97692 

40 

21 

.21388 

.21895 

1 . 5673 

. 97686 

39 

22 

.21417 

.21925 

4 . 5600 

97680 

38 

23 

21445 

.21956 

4.5546 

97673 

37 

24 

21474 

21986 

4.5483 

.97667 

36 

25 

.21502 

22017 

4.. 5420 

97661 

35 

26 

.21530 

22047 

i . 5357 

97655 

34 

27 

.21559 

22078 

4 . 5294 

97648 

33 

28 

.21587 

22108 

4 5232 

.97642 

32 

29 

21616 

22139 

4.5169 

97636 

31 

30 

.21641 

.22169 

4.5107 

. 97630 

30 

31 

.21672 

22200 

4.5045 

. 97623 

20 

32 

21701 

22231 

1 4983 

97017 

28 

33 

.21729 

22261 

4 4922 

97611 

27 

34 

21758 

. 22292 

4 4860 

97604 

26 

35 

21786 

22322 

4 4790 

97598 

25 

3(i 

.21814 

22353 

4 4737 

97592 

24 

37 

.21843 

22383 

4 4676 

. 97585 

23 

38 

21871 

22414 

4 4615 

97570 

22 

39 

21899 

22444 

4 4555 

97573 

21 

40 

21928 

22475 

4.4494 

97566 

20 

41 

21956 

22505 

4 4431 

97560 

19 

42 

21985 

22536 

4 4373 

97553 

18 

43 

22013 

.22567 

4 431..5 

07547 

17 

44 

22041 

. 22597 

4 4253 

07541 

16 

45 

22070 

. 22628 

4 4194 

97531 

16 

46 

22098 

22658 

4.4134 

97528 

14 

47 

22126 

22689 

4 4075 

97.521 

13 

48| 

22155 

22719 

4 4015 

07515 

12 

49 

22183 

2275r) 

4 39.56 

07508 

11 

50 

22212 

22781 

4 3897 

97502 

10 

51 1 

22240 

22811 

4 3S3S 

97406 

9 

52 

22268 

22842 

4 .3770 

97480 

8 

53 

22297 

22872 

1 .3721 

<)71S3 

7 

54 1 

22325 

.22903 

4 . 3662 

97476 

6 

56 

2235a 

.22934 

4 . 3604 

97479 

6 

56 

22382 

22964 

4 3546 

, 97463 

4 

57 

22410 

22995 

4 . 3488 

. 974571 

3 

58 

22438 

23026 

4 . 3430 

. 97450 

2 

59 

22467 

. 23056 

4.3372 

. 97444 

1 

60 

22495 

23087 

4.3315 

.97437 

0 

' 

Cos 

Cot 1 

Tan 

Sin 

1 


(267®) 77 ® 


13 ® (193®) (346®) 166 ® 



Sin 

Tan 

Cot 

Cos 


0 

.22495 

.23087 

4.3315 

. 97437 

60 

1 

.22523 

.23117 

4.3257 

. 97430 

59 

2 

.22552 

.23148 

4.3200 

. 97424 

58 

3 

.22580 

23179 

4.3143 

.97417 

57 

4 

.22608 

. 23209 

4.3086 

.97411 

56 

6 

.22637 

.23240 

4 3029 

.97404 

55 

6 

22665 

. 2327 1 

4 2972 

. 97398 

54 

7 

.22693 

.2.3301 

4 2916 

.97391 

53 

8 

22722 

.23332 

4.28.59 

. 97384 

52 

9 

22750 

.23363 

4.2803 

97378 

51 

10 

22778 

.23393 

4 2747 

97371 

60 

11 

22807 

2.3424 

4 2601 

97365 

49 

12 

22835 

23455 

4.2635 

. 973.58 

48 

13 

22863 

.23485 

4.2580 

.97351 

47 

14 

22892 

.23516 

4.2524 

.97345 

46 

15 

22020 

.23547 

4 2468 

973.38 

45 

16 

.22948 

. 23578 

1.2413 

.97331 

44 

17 

22077 

23608 

4 . 2358 

. 97325 

43 

18 

23005 

236.39 

4 2303 

.97318 

42 

19 

.23033 

23670 

4 2248 

.9731 1 

41 

20 

23062 

.2.3700 

4.2193 

97304 

40 

21 

23090 

2.3731 

4.2139 

97298 

39 

22 

23118 

237(.2 

4 . 2084 

.97291 

38 

23 

23146 

23703 

4.2030 

97284 

37 

24 

23175 

.23823 

4.1976 

97278 

36 

25 

23203 

. 23854 

4.1922 

97271 

35 

26 

.23231 

.23885 

4 1868 

972()4 

34 

27 

23260 

23916 

1 1811 

97257 

.33 

28 

23288 

2.3946 

4 1760 

97251 

32 

29 

23316 

.23077 

1 1706 

97244 

31 

30 

23345 

. 24008 

4 16.53 

972.37 

30 

31 

23373 

.24030 

4 1600 

972.30 

29 

32 

23401 

24060 

4 15471 

97223 

28 

33 

23429 

24100 

4 1493i 

.97217 

27 

34 

23158 

24131 

4.1441 

.97210 

26 

35 

23486 

24162 

4.1.388 

. 97203 

25 

36 

23514 

24193 

4 13.^5 

.97196 

24 

37 

2.i512 

.24223 

4.12.S2 

.97189 

23 

38 

23571 

242.54 

4 1230 

.97182 

22 

39 

23599 

21285 

4.1178 

.97176 

21 

40 

23627 

24316 

4 1126 

.97169 

20 

41 

236.56 

24347 

4.1074 

.97162 

19 

12 

23681 

24377 

4.1022 

. 971 .55 

18 

13 

2.17 1 2 

21408 

4.0970 

.97148 

17 

44 

23740 

24439j 

4.0918 

.97141 

16 

45 

23761) 

. 24470 

4.0867 

.971,34 

16 

46 

23797 

.24501 

4.0815 

.97127 

14 

47i 

23825 

24532i 

4 0764 

97120 

13 

48 i 

23853 

24562, 

4 071.3 

9711,3 

12 

49 

23882 

24503 

4 0(j62 

.97106 

11 

50 | 

23910 

.24624 

4.0011 

.97100 

10 


23938 

.216.55i 

4 0.560 

. 97093 

9 

-o 

2.4066 

24686 

1 . 0509 

. 97086 

8 

53 1 

23995 

24717 

4.04.50 

. 97079 

7 

.54 i 

24023 

.24717' 

4.0408 

.97072 

6 

65 

24051 

.24778 

4.03,58 

. 97065 

5 

56 

24979 

. 24809 

4.0.308 

. 97058 

4 

57, 

24108 

. 24840 

4.02.57 

.97051 

3 

.58 

.24136 

.24871 

4.0207 

. 97044 

2 

59 

.24164 

24902 

4.01.58 

.97037| 

1 

60 

.24192 

. 24933 

4.0108 

.97030 



Cos 

Cot 

Tan 

Sin 



102 ® ( 2 « 2 ®> 


94 


103 ® (283®) 


(256®) 76 ‘ 




NATURAL FUNCTIONS (Continued) 

( 345 °) 165 ° 15 ° ( 195 °) ( 344 °) 164 ^ 




24192 

.24933 

4 

0108 

97030 

60 

24220 

. 24964 

4 

0058 

97023 

59 

24249 

. 24995 

4 

0009 

.97015 

58 

24277 

.25026 

3 

9959 

.97008 

57 

24305 

.25056 

3 

9910 

.97001 

56 

24333 

.25087 

3 

9861 

96994 

55 

24362 

.25118 

3 

9812 

96987 

re 

24390 

25149 

3 

9763 

96980 


24418 

.25180 

3 

9714 

96973 


24446 

.25211 

3 

9665 

96966 

51 

24474 

. 25242 

3 

9617 

. 96959 

50 

24503 

25273 

3 

9568 

. 96952 

49 

24531 

25304 

3 

9520 

96945 

48 

24559 

25335 

3 

9471 

9(5937 

47 

245cS7 

25366 

3 

9423 

96930 

46 

24615 

2.’')397 

3 

9375 

96923 

45 

24644 

25428 

3 

9327 

96916 

44 

24672 

25459 

3 

9279 

96909 

43 

24700 

.25490 

3 

9232 

96902 

42 

24728 

25521 

3 

9184 

96894 

41 

247 5f) 

25552 

3 

913(5 

96887 

40 

24784 

25583 

3 

9089 

96880 

39 

24813 

25614 

3 

9012 

96873 

38 

24841 

25645 

3 

8995 

96866 

37 

24869 

25676 

3 

8947 

96858 

36 

24897 

25707 

3 

8900 

96851 

35 

24925 

25738 

3 

8854 

96844 

34 

24954 

25769 

3 

8807 

96837 

33 

24982 

.25800 

3 

8760 

96829 

32 

25010 

25831 

3 

8714 

9(5822 

31 

25038 

258(52 

3 

8667 

96815 

30 

25066 

. 25893 

3 

8621 

96807 

29 

25094 

25921 

3 

8575 

9(5800 

28 

25122 

25955 

3 

8528 

9(5793 

27 

25151 

25986 

3 

8482 

90786 

26 

25179 

.26017 

3 

8136 

96778 

25 

25207 

26048 

3 

8391 

96771 

24 

25235 

26079 

3 

8345 

9(5764 

23 

25263 

.26110 

3 

8299 1 

967 56 

22 

25291 

26141 

3, 

.8254 

9(»749 

21 

25320 

26172 

3 

8208 

96742 

20 

25348 

26203 

3 

81(53 

9(5731 

19 

25376 

1 26235 

3 

8118 

9(5727 

18 

25404 

262(56 

3 

8073 

96719 

17 

25432 

26297 

3 

8028 

96712 

16 

25460 

26328 

3 

7983 

96705 

15 

25488 

26359 

i3 

7938 

1 96697 

!14 

25516 

. 2(>39() 

3 

7893 

96690 

13 

25545 

26421 

3 

7848 

96682 

12 

25573 

26452 


7804 

I 96675 

41 

25601 

26483 

3 

7760 

96607 

10 

25629 

26515 

3 

7715 

96660 

0 

25657 

26546 

3 

7671 

9b()53 

8 

25685 

. 26577 

3 

7(527 

9(4>45 

' 7 

25713 

. 26608 

3 

7583 

9(5638 

6 

25741 

26639 

Is 

7539 

96630 

5 

25769 

2(5670 

13 

7495 

96(523 

4 

25798 

26701 

I 3 

7451 

96615 

3 

2582() 

. 26733 

3. 

7408 

. 96(508 

2 

25854 

26764 

3. 

7364 

96600 

1 

25882 

2(5795 

3 

7321 

96.593 



Cos 


104 ° ( 284 °) 




( 255 °) 75 ° 



.25882 

26795 

3 

7321 

.96593 

.25910 

26826 

3 

7277 

. 96585 

25938 

. 26857 

3 

7234 

96578 

25966 

26888 

3 

7191 

96570 

25994 

. 26920 

3 

7148 

96562 

.26022 

.26951 

3 

7105 

96555 

26050 

20982 

3 

7062 

96547 

26079 

27013 

3 

7019 

96540 

26107 

27044 

3 

(597 6 

96532 

26135 

27076 

3 

6933 

96524 

26163 

27107 

3 

6891 

96517 

26191 

27138 

3 

6848 

96509 

26219 

27169 

3 

6806 

96502 

26247 

27201 

3 

6764 

96194 

26275 

27232 

3 

6722 

96486 

26363 

272(53 

3 

6680 

96479 

26331 

27294 

3 

6638 

96471 

26359 

27320 

3 

6596 

96463 

.26387 

.27357 

3 

6554 

96456 

26415 

.27388 

3 

6512 

96448 

20443 

.27419 

3 

6470 

96440 

26471 

27451 

3 

6429 

96433 

26500 

27482 

3 

6387 

96425 

2(5528 

27513 

3 

6346 

96417 

26556 

27545 

3 

6305 

96410 

26584 

27576 

3 

62(54 

96402 

26(512 

27607 

3 

6222 

96394 

26640 

27638 

3 

6181 

96386 

26668 

27670 

3 

6140 

96379 

26696 

27701 

3 

6100 

96371 

26724 

27732 

3 

6059 

96363 

26752 

27764 

3 

6018 

96355 

26780 

27795 

3 

5978 

96347 

2(5808 

27826 

3 

. 5937 

96340 

26836 

27S58 

3 

. 5897 

96332 

26864 

27889 

3 

5856 

96324 

2(5892 

27921 

3 

5816 

96316 

2(5920 

27952 

3 

577(5 

96308 

26948 

27983 

3 

5736 

96301 

2697(5 

28015 

3 

5696 

96293 

27004 

28046 

3 

5656 

96285 

27032 

28077 

3 

5616 

96277 

27060 

281 09 

3 

557(5 

96269 

27088 

28140 

3 

5536 

96261 

27116 

28172 

3 

5497 

96253 

27144 

28203 

3 

5457 

96246 

27172 

2823 4 

3 

5418 

96238 

27200 

282(56 

3 

5379 

. 96230 

27228 

28297 

3 

5339 

96222 

27256 

28329 

3 

5300 

96214 

27284 

28360 

3 

5261 

96206 

27312 

28391 

3 

5222 

961 98 

27340 

28423 

3 

5183 

96190 

273(58 

28454 

3 

5144 

96182 

27396 

. 28486 

3 

5105 

96174 

27424 

28517 

3 

,5067 

96166 

27452 

28549 

3 

5028 

96158 

27480 

28580 

3 

4989 

96150 

27508 

28612 

3 

4951 

96142 

27536 

28643, 

3 

4912 

96134 

. 27564 

286751 

3 

4874 

.90126 

§ 

I 

I 

I 


i 


106 ° ( 286 °) 


( 254 °) 74 ° 






NATURAL FUNCTIONS (Continued) 


16 ® (196°) (343°) 163 ® 



Sin 

Tan 

Cot 

Cos 


0 

. 27564 

.28675 

3.4874 

.96126 

60 

1 

.27592 

.28706 

3 

.4836 

.96118 

.59 

2 

.27620 

.28738 

3 

.4798 

.96110 

.58 

3 

.27648 

28769 

3 

4760 

.96102 

57 

4 

27676 

.28801 

3 

4722 

. 96094 

56 

6 

.27704 

. 28832 

3 

4684 

. 96086 

55 

6 

27731 

. 28864 

3 

4646 

. 96078 

54 

7 

. 27759 

.28895 

3 

4608 

96070 

.53 

8 

27787 

28927 

3 

4570 

96062 

52 

9 

27815 

. 28958 

3 

4533 

96054 

51 

10 

27843 

28990 

3 

4495 

.96046 

60 

11 

.27871 

29021 

3 

4458 

96037 

49 

12 

. 27899 

29053 

3 

4420 

.06029 

48 

13 

. 27927 

29084 

3 

4383 

.96021 

47 

14 

27955 

29116 

3 

4346 

96013 

46 

15 

27983 

29147 

3 

4308 

96005 

46 

16 

28011 

29179 

3 

4271 

95997 

44 

17 

28039 

.29210 

3 

4234 

.95989 

43 

18 

.28067 

29242 

3 

4197 

9.5981 

42 

19 

28095 

29274 

3 

4160 

.95972 

41 

20 

28123 

. 29305 

3 

4124 

.95964 

40 

21 

28150 

29337 

3 

4087 

959.56 

.39 

22 

28178 

. 29368 

3 

4050 

95948 

38 

23 

28206 

.29400 

3 

4014 

95940 

37 

24 

28234 

. 29432 

3 

3977 

. 95931 

.36 

26 

28262 

29463 

3 

3941 

95923 

36 

26 

28290 

. 29495 

3 

3904 

95915 

34 

27 

28318 

29526 

3 

3868 

95907 

33 

28 

. 28346 

.29558 

3 

3832 

.95898 

32 

29 

28374 

.29590 

3 

3796 

.95890 

31 

30 

28402 

29621 

3 

3759 

95882 

30 

31 

28429 

29653 

3 

3723 

95874 

29 

32 

.28457 

. 29685 

3 

3687 

9.5865 

28 

33 

. 28485 

29716 

3 

3652 

958.57 

27 

34 

28513 

29748 

3 

3616 

95849 

26 

36 

28541 

29780 

3 

3580 

95841 

25 

36 

. 28569 

29811 

3 

3.544 

9.58.32 

24 

37 

28597 

29843 

3 

3509 

9.5824 

23 

38 

28625 

29875 

3 

3473 

.95816 

22 

39 

28652 

29906 

3 

3438 

95807 

21 

40 

. 28680 

29938 

3 

3402 

95799 

20 

41 

.28708 

29970 

3 

3367 

95791 

19 

42 

28736 

30001 

3 

3332 

.9.5782 

18 

43 

28764 

30033 

3, 

. 3297 

9.5774 

17 

44 

.28792 

. 30065 

3 

3261 

.95766 

16 

46 

28820 

.30097 

3 

3226 

.9.57.57 

16 

46 

.28847 

30128 

3 

3191 

.9.5749 

14 

47 

28875 

30160 

3 

3156 

95740 

13 

48 

28903 

30192 

3 

3122 

95732 

12 

49 

28931 

30224 

3 

3087 

.9.5724 

11 

60 

.28959 

.30255 

3 

.3052 

.95715 

10 

51 

28987 

30287 

3 

.3017 

95707 

9 

52 

29015 

.30319 

3 

2983 

.9.5698 

8 

53 

. 29042 

30351 

3 

2948 

.95690 

7 

54 

.29070 

. 30382 

3 

2914 

. 95681 

6 

66 

. 29098 

.30414 

3 

2879 

. 95673 

5 

56 

.29126 

.30446 

3 

2845 

.9.5664 

4 

57 

29154 

. 30478 

3 

2811 

. 95656 

3 

58 

.29182 

30509 

3 

2777 

. 9.5647 

2 

59 

.29209 

30.541 

t3, 

.2743 

. 95639 

1 

60 

29237 

. 30.573 

3 

.2709 

. 956.30 

_0 


Cos 

Cot 

Tan 

Sin 



106 ® (286®) (253®) 73 ® 


17 ® (197°) (342®) 162 * 



Sin 

Tan 

j Cot 

Cos 

- 

0 

29237 

. 30573 

13 

.2709 

.95630 

60 

1 

29265 

30605 

3.2675 

.95622 

59 

2 

29293 

. 30637 

3 

.2641 

.95613 

58 

3 

29321 

30669 

3 

2607 

.95605 

57 

4 

29348 

.30700 

3 

2573 

. 95596 

56 

5 

29376 

. 30732 

3 

25.39 

. 95588 

66 

6 

29404 

.30764 

3 

2506 

.95579 

.54 

7 

29432 

.30796 

3 

2472 

95571 

.53 

8 

29460 

. 30828 

3 

2438 

95562 

52 

9 

29487 

. 30860 

3 

2405 

95554 

51 

10 

.29515 

.30891 

3 

2371 

95.545 

60 

11 

29543 

30923 

3 

2.3.38 

95536 

49 

12 

.29571 

30955 

3 

2305 

. 95528 

48 

13 

29599 

. 30987 

3 

2272 

95519 

47 

14 

29626 

31019 

3 

2238 

.9.5511 

46 

16 

29654 

. 31051 

3 

2205 

. 95.502 

46 

16 

29682 

31083 

3 

2172 

95493 

44 

17 

29710 

.31115 

3 

2139 

. 95485 

43 

18 

29737 

31147 

3 

2106 

.95476 

42 

19 

29765 

31178 

3 

2073 

. 95467 

41 

20 

29793 

31210 

3 

2041 

9.5459 

40 

21 

29821 

31242 

3 

2008 

.95450 

39 

22 

29849 

31274 

3 

1975 

95441 

38 

23 

29876 

31306 

3 

1943 

.954.33 

37 

24 

29904 

31338 

3 

1910 

.95424 

36 

25 

29932 

31370 

3 

1878 

.95415 

36 

26 

29960 

31402 

3 

1846 

.9.5407 

34 

27 

29987 

31431 

3 

1813 

95398 

33 

28 

30015 

.31466 

3 

1780 

.95389 

32 

29 

30043 

31498 

3 

1748 

.95380 

31 

30 

30071 

315.30 

3 

1716 

.9.5372 

30 

31 

30098 

31,562 

3 

1684 

. 95363 

29 

32 

30126 

31.594 

3 

1652 

. 953.54 

28 

.33 

30154 

31626 

3 

1620 

. 95,34,5 

27 

.34 

30182 

.316.58 

3 

1588 

9.5337 

26 

35 

30209 

31690 

3 

1.5.56 

95328 

26 

36 

30237 

31722 

'.3 

1.524 

.95319 

24 

.37 

30265 

31751 

3 

1492 

9.5310 

23 

38 

30292 

31786 

3 

1460 

95.301 

22 

39 

30320 

31818 

3 

1429 

9.5293 

21 

40 

.30348 

31850 

3 

1.397 

. 95284 

20 

41 

. .30376 

31882 

3 

1.366 

95275 

19 

42 

30403 

31914 

3. 

1334 

95266 

18 

43 

.30431 

31946 

3 

1303 

,9.5257 

17 

44 

30459 

31978 

3. 

1271 

.95248 

16 

45 

30486 

32010 

3, 

.1240 

95240 

16 

46 

30514 

32042 

3 

1209 

. 9.5231 

14 

47 

30.542 

32074 

3 

1178 

. 95222 

13 

48 

. 30570 

32106 

3 

1146 

9521.3 

12 

49 

30597 

32139 

3 

1115 

95204 

11 

60 

30625 

.,32171 

3 

1084 

95195 

10 

51 

30653 

32203 

3 

10.53 

95186 

9 

52 

30680 

32235 

3 

1022 

95177 

8 

53 

30708 

32267 

.3 

0991 

.95168 

7 

54 

3073r> 

. 32299 

3 

0961 

.95159 

6 

65 

30763 

.32331 

3.0930 

.951.50 

6 

.56 

30791 

. 32363 

3 

0899 

.95142 

4 

57 

,30819 

32396 

3 

0868 

.95133 

3 

58 

. 30846 

32428 

3 

0838 

. 95124 

2 

59 

30874 

. 32460 

3 

0807 

.95115 

1 


30902 

. 32492 

3 0777 

.95106 

0 

' 

Cos 

Cot 

Tan 

Sin 

1 


107 ® (287®) (252®) 73 ® 





NATURAL FUNC TIONS (Continued) 


18 ° (198°) (341°) 161 ° 


' 

Sin 

Tan 

Cot 

Cos 


0 

30902 

32492 

3 

0777 

95106 

60 

1 

30929 

. 32524 

3 

0746 

95097 

.59 

2 

30957 

. 32556 

3 

0716 

. 95088 

58 

3 

30985 

32588 

3 

0686 

95079 

57 

4 

.31012 

.32621 

3 

0655 

9.5070 

56 

<i 

.31040 

32653 

3 

0625 

. 95061 

65 

6 

31068 

32685 

3 

0595 

95052 

.54 

7 

31095 

32717 

3 

0565 

95043 

.53 

8 

31123 

32749 

3 

0535 

95033 

52 

9 

31151 

32782 

3. 

0505 

95024 

51 

10 

31178 

32814 

3. 

0475 

95015 

50 

11 

31206 

32846 

3 

0445 

95006 

49 

12 

31233 

. 32878 

3 

0415 

.94997 

48 

13 

31261 

32911 

3 

0385 

94988 

47 

14 

31289 

32943 

3 

0356 

94979 

46 

16 

31316 

32975 

3 

0326 

94970 

45 

16 

31344 

33007 

3 

0296 

94961 

44 

17 

31372 

33040 

3 

0267 

949.52 

43 

18 

31399 

33072 

3 

0237 

94943 

42 

19 

31427 

33104 

3 

0208 

94933 

41 

20 

.31454 

33136 

3 

0178 

94924 

40 

21 

.31482 

33169 

3 

0149 

94915 

39 

22 

31510 

. 33201 

3 

0120 

94906 

38 

23 

31537 

33233 

3 

0090 

94897 

37 

24 

31565 

33266 

3. 

0061 

94888 

36 

25 

31593 

33298 

3 

0032 

94878 

35 

26 

.31620 

33330 

3 

0003 

94869 

34 

27 

31648 

33363 

2 

9974 

94860 

33 

28 

31675 

33395 

_2 

9945 

94851 

32 

29 

31703 

33427 

2 

9916 

94842 

31 

30 

31730 

33460 

2 

9887 

94832 

30 

31 

31758 

33492 

2 

9858 

94823 

29 

32 

.31786 

33524 

2 

9829 

94814 

28 

33 

.31813 

33557 

2 

9800 

94805 

27 

34 

31841 

. 33589 

2 

9772 

94795 

26 

35 

.31868 

33621 

2 

9743 

94786 

26 

36 

.31896 

336.54 

2 

9714 

94777 

24 

37 

.31923 

. 33686 

2 

9686 

94768 

23 

38 

31951 

33718 

2 

96.57 

947,58 

22 

39 

.31979 

33751 

2 

9629 

94749 

21 

40 

32006 

33783 

2 

9600 

94740 

20 

41 

. 32034 

33816 

2 

9572 

94730 

19 

42 

.32061 

. 33848 

2 

9544 

94721 

18 

43 

.32089 

. 33881 

2 

,9515 

.94712 

17 

44 

.32116 

.3.3913 

2, 

.9487 

. 94702 

16 

46 

.32144 

33945 

2 

. 9459 

. 94693 

15 

46 

.32171 

33978 

2 

9431 

94684 

14 

47 

.32199 

34010 

2 

. 9403 

94674 

13 

48 

.32227 

34043 

2 

9375 

94665 

12 

49 

.32254 

. 34075 

2 

9347 

94656 

11 

50 

. 32282 

34108 

2 

9319 

.94646 

10 

51 

32309 

31140 

2 

9291 

. 94637 

9 

52 

32337 

34173 

2 

9263 

.94627 

8 

53 

32364 

34205 

2 

9235 

94618 

7 

54 

. 32392 

34238 

2 

. 9208 

94609 

6 

66 

32419 

. 34270 

2 

9180 

.94599 

5 

56 

32447 

. 34303 

2 

9152 

. 94.590 

4 

57 

32474 

.34.335 

2 

9125 

94580 

3 

58 

. 32502 

.34368 

2 

9097 

94,571 

2 

59 

.32529 

. 34400 

2 

.9070 

94561 

1 


. 32557 

.34433 

2 

9012 

915.52 

0 


Cos 

Cot. 

1 Tan 

Sin 

' 


(251°) 71 ° 


19 ° (199°) (340°) 160 '' 



Sin 

Tan 

Cot 

Cos 


0 

32557 

344.33 

2.9042 

. 94552 

60 

1 

32584 

34465 

2 9015 

94542 

59 

2 

.32612 

34498 

2 8987 

.94,533 

,58 

3 

32639 

. 34530 

2.8960 

.94,523 

57 

4 

.32667 

.34563 

2.8933 

.94514 

56 

6 

32694 

. 34.596 

2 8905 

94504 

55 

6 

32722 

34628 

2 . 8878 

94495 

54 

7 

.32749 

34661 

2 8851 

94485 

53 

8 

. 32777 

34693 

2.^824 

94476 

52 

9 

32804 

34726 

2 8797 

.94466 

.51 

10 

. 32832 

34758 

2 8770 

.944,57 

50 

11 

32859 

34791 

2 8743 

94447 

49 

12 

32887 

34824 

2.8716 

94438 

48 

13 

32914 

34856 

2 8689 

94428 

47 

14 

32942 

34889 

2 8662 

94418 

46 

15 

32969 

34922 

2 8636 

94409 

45 

16 

32997 

349.54 

2 8609 

.94399 

44 

17 

33024 

34987 

2 8582 

94390 

43 

18 

33051 

35020 

2 85.56 

. 94380 

|42 

19 

33079 

35052 

2 8529 

94370 

41 

20 

33106 

. 35085 

2 8.502 

.94361 

40 

21 

33134 

.,35118 

2.8476 

94351 

39 

22 

33161 

351.50 

2 8449 

94342 

38 

23 

33189 

35183 

2 8423 

94332 

37 

24 

33216 

.3,5216 

2 8397 

94322 

36 

25 

.33244 

3.5248 

2.8,370 

94313 

35 

26 

33271 

. 35281 

2.8344 

94303 

34 

27 

. 33298 

.35314 

2.8318 

.94293 

33 

28 

33326 

35346 

2 8291 

94284 

32 

29 

33353 

. 35379 

2 8265 

94274 

31 

30 

33381 

.3,5412 

2 8239 

94264 

30l 

31 

33408 

35445 

2 8213 

942.54 

29 

32 

33436 

35477 

2 8187 

.94245 

28 

33 

. 3346)3 

35510 

2 8161 

. 9423.5 

27 

34 

. 33490 

3554.3 

2.81,35 

94225 

26 

35 

33518 

35576 

2 8109 

94215 

25 

36 

33.545 

. .35608 

2 808,3 

94206 

24 

37 

33.573 

35641 

2.80.57 

94196 

23 

38 

33600 

35674 

2.8032 

94186 

22 

39 

33627 

3.5707 

2 8006 

94176 

21 

40 

. 33655 

35740 

2 7980 

94167 

20 

41 

. 33682 

.35772 

2.79.55 

941,57 

19 

42 

33710 

. 35805 

2.7929 

.94147 

18 

43 

.33737 

35838 

2 . 7903 

.941.37 

17 

44 

. 33764 

3.5871 

2 7878 

94127 

16 

45 

. 33792 

3.5904 

2 7852 

94118 

15 

46 

33819 

35937 

2 7827 

94108 

14 

47 

33846 

35969 

2 7801 

. 94098 

13 

48 

33874 

36002 

2 7776 

94088 

12 

49 

33901 

.36035 

2 7751 

94078 

11 

50 

.3,3929 

.36068 

2 7725 

94068 

10 

51 

.3,3956 

.36101 

2.7700 

940.58 

9 

52 

.33983 

36134 

2 7675 

94049 

8 

53 

.34011 

36167 

2 76,50 

94039 

7 

54 

.34038 

36199 

2 7625 

94029 1 

6 

55 

.34065 

.36232 

2 7600 

94019 

S 

56 

.34093 

. 36265 

2 7.575 

. 94009 

4 

57 

.34120 

36298 

2.7550 

. 93999 

3 

58 

34147 

.36331 

2 7525 

93989 

2 

59 

.34175 

. 36364 

2.7500 

.93979 

1 

60 

34202 

. 36397 

2 7475 

93969 

Jl 


Cob 

Cot 

Tan 

Sm 



109 ° (289°) 


108 ° ( 288 °) 


97 


( 250 °) 70 ® 




NATURAL FUNCTIONS (Continued) 


20 ® (200°) (339°) 169 ° 


♦ 

Sin 

Tan 

Cot 

Cob 

' 

"o 

34202 

36397 

2 7475 

93969 

BO 

1 

.34229 

,36430 

2.74.50 

93959 

59 

2 

. 34257 

30463 

2.7425 

. 93949 

58 

3 

. 31284 

36496 

2.7400 

93939 

57 

4 

.34311 

36529 

2.7376 

93929 

56 

6 

34339 

36562 

2 7351 

93919 

56 

6 

34366 

36595 

2 7326 

93909 

54 

7 

34393 

36628 

2 7302 

93899 

53 

8 

34421 

36661 

2.7277 

93889 

52 

9 

34448 

36604 

2.7253 

.93879 

51 

10 

34475 

36727 

2 . 7228 

. 93869 

50 

11 

34503 

36760 

2 7204 

. 93859 

49 

12 

34530 

36793 

2 7179 

93849 

48 

13 

. 34557 

36826 

2 7155 

93839 

47 

14 

. 34584 

36859 

2.7130 

93829 

16 

16 

34612 

36892 

2.7106 

93819 

45 

le 

34639 

36925 

2 7082 

93809 

44 

17 

346(>6 

36958 

2 7058 

93799 

43 

18 

34694 

36991 

2 7034 

03789 

42 

19 

.34721 

37024 

2.7009 

93779 

41 

20 

. 34748 

37057 

2 . 6985 

93769 

40 

21 

34775 

37090 

2 6901 

93759 

39 

22 

34803 

37123 

2 0937 

93748 

38 

23 

34830 

37157 

2 6913 

03738 

37 

|24 

34857 

37190 

2 6889 

93728 

36 

25 

.34884 

37223 

2 6865 

93718 

36 

26 

34912 

37256 

2 6841 

93708 

31 

27 

34939 

37289 

2 6818 

93698 

.3.3 

28 

34966 

37322 

2 6794 

93688 

32 

29 

.34903 

37355 

2.6770 

. 93677 

31 

80 

.35021 

. 37388 

2.6746 

93667 

30 

31 

35048 

37422 

2 6723 

93657 

29 

32 

35075 

37455 

2 6099 

93647 

2S 

33 

35102 

37488 

2 6675 

93637 

27 

34 

.35130 

37521 

2 6652 

93626 

26 

35 

.35157 

37554 

2.6628 

93616 

25 

36 

351 84 

37588 

2 6605 

93606 

24 

37 

35211 

37621 

2 6581 

93596 

23 

38 

.35239 

37654 

2 6558 

93585 

22 

39 

.35266 

37687 

2 6531 

93.575 

21 

40 

.35293 

37720 

2 6511 

93565 

20 

41 

35320 

37754 

2 6488 

93555 

19 

42 

. 35347 

37787 

2 64t>4 

93544 

IS 

43 

.35375 

37820 

2 6441 

93534 

17 

44 

,35402 

37853 

2 6418 

93524 

16 

45 

.35429 

37887 

2 6395 

93514 

16 

46 

. 35456 

37920 

2 6371 

93503 

14 

47 

. 35484 

37953 

2 6348 

93493 

13 

48 

.35511 

37986 

2 . 6325 

93483 

12 

49 

. 35538 

38020 

2 6302 

. 93472 

11 

60 

. 35565 

.38053 

2.6279 

93462 

10 

51 

. 35592 

38086 

2 6256 

93452 

9 

52 

.35619 

.38120 

2 6233 

93441 

8 

53 

. 35647 

38153 

2 6210 

93431 

7 

54 

.35674 

38186 

2 6187 

93420 

6 

56 

.35701 

38220 

2.6165 

93410 

6 

56 

. 35728 

38253 

2.6142 

. 93400 

4 

57 

. 35755 

. 38286 

2 6119 

93389 

3 

58 

. 35782 

. 38320 

2 . 6096 

93379 

2 

59 

.35810 

. 38353 

2 . 6074 

.93368 

1 


. 35837 

.38386 

2 6051 

93358 

0 


Cos 

Cot 

Tan 

Sin 



21 ° (201°) (338°) 168 ° 



Sin 

Tan 

Cot 

Cos 


0 

35837 

. 38386 

2 60.51 

93358 

60 

1 

3.5864 

.38420 

2 . 6028 

93348 

59 

2 

35891 

38453 

2.6006 

.9.3337 

58 

3 

.35918 

38487 

2.5983 

93327 

57 

4 

. 35945 

38520 

2.6961 

.93316 

56 

5 

35973 

38553 

2.5938 

93306 

65 

6 

36000 

38587 

2.5916 

93295 

54 

7 

36027 

. 38620 

2.5893 

9328.5 

53 

8 

36054 

. 38654 

2 5871 

93274 

52 

9 

.36081 

. 38687 

2.6848 

93264 

51 

10 

.36108 

38721 

2 5826 

93253 

50 

11 

36135 

387.54 

2 5804 

. 93243 

49 

12 

.36162 

38787 

2 5782 

93232 

48 

13 

36190 

38821 

2 5759 

93222 

47 

14 

36217 

38854 

2 5737 

93211 

46 

16 

36244 

38888 

2.5715 

93201 

46 

16 

36271 

38921 

2 .5693 

93190 

44 

17 

.36298 

38955 

2 5671 

93180 

43 

18 

30325 

38988 

2.5649 

.93169 

42 

19 

36352 

39022 

2.5627 

93159 

41 

20 

36379 

39055 

2 5605 

93148 

40 

21 

36406 

39089 

2 5583 

93137 

39 

9.9 

36434 

39122 

2 5561 

.93127 

38 

23 

36461 

39156 

2 5539 

93116 

37 

24 

36488 

39190 

2 5517 

93106 

36 

26 

36515 

. 39223 

2 5195 

93095 

35 

26 

36542 

30257 

2 5473 

9308^4 

34 

27 

36569 

39290 

2 5452 

93074 

33 

28 

36590 

39324 

2 5430 

93063 

32 

29 

36623 

393.57 

2 5408 

93052 

31 

30 

36650 

39.391 

2 5386 

93042 

30 

31 

36677 

39425 

2 536.5 

93031 

29 

32 

36704 

.39458 

2 5343 

. 9.3020 

28 

33 

36731 

39192 

2.5322 

.93010 

27 

34 

30758 

.39520 

2.5300 

. 92999 

26 

36 

367851 

39559 

2 . 5279 

92988 

25 

36 

36812 

39593 

2 52.57 

92978 

24 

37 

36839 

3962() 

2 5236 

92967 

23 

38 

36867 

39660 

2 5214 

929.56 

22 

39 

36894 

39094 

2.5193 

. 92945 

21 

40 

36921 

39727 

2 5172 

. 92935 

20 

41 

36948 

39761 

2 5150 

92924 

19 

42 

36975 

39795 

2.5129 

.92913 

18 

43 

37002 

39829 

2 5108 

92902 

17 

44 

37029 

39862 

2 . 5086 

. 92892 

16 

46 

37056 

. 39896 

2 5065 

92881 

16 

46 

37083 

39030 

2 5044 

92870 

14 

47 

37110 

39963 

2 5023 

92S59 

13 

48 

37137 

39997 

2 5002 

92849 

12 

49 

37164 

40031 

2 4981 

. 92838 

11 

50 

37191 

. 40065 

2 4960 

92827 

10 

51 

37218 

40098 

2 4939 

92816 

9 

52 

.37245 

40132 

2 4918 

9280.5 

8 

53 

37272 

401 66 

2 4897 

92794 

7 

54 

37299 

40200 

2 4876 

92784 

6 

65 

37326 

. 40234 

2 48.5.5 

.92773 

6 

56 

37353 

40267 

2 4834 

92762 

4 

57 

37380 

. 40.301 

2.4813 

. 92751 

3 

58 

37407 

. 40335 

2.4792 

92740 

2 

59 

37434 

. 40369 

2.4772 

92729 

1 

60 

37461 

40403 

2 4751 

92718 

_0 


Cob 

Cot 

Tan 

Sin 



111 ° (291°) 


110 ° (290°) 


(249°) 69 ‘ 


(248°) 68 ° 




NATURAL FUNCTIONS (Continued) 

22° (202°) (337°) 157° 23° (203°) rage®) 156' 


112 ° (292°) 


‘ 

Sm 

Tan 

Cot 

Cos 




Sin 

Tan 

Cot 

Cob 


0 

37461 

. 40403 

2 

.4751 

.92718 

60 


0 

. 39073 

. 42447 

2.3559 

. 92050 

60 

1 

37488 

.40436 

2 

4730 

. 92707 

59 


1 

.39100 

.42482 

2 3539 

. 92039 

59 

2 

.37515 

. 40470 

2 

4709 

92697 

58 


2 

.39127 

.42516 

2 3520 

. 92028 

58 

3 

37542 

.40504 

2 

4689 

92686 

57 


3 

.39153 

,42551 

2.3501 

.92016 

57 

4 

37569 

. 40538 

2 

4668 

92675 

56 


4 

39180 

. 42585 

2 3483 

.92005 

56 

5 

37595 

.40572 

2 

4648 

92664 

66 


6 

.39207 

.42619 

2 3464 

.91994 

56 

6 

37622 

40600 

2 

4627 

92053 

54 


6 

39234 

.42654 

2 3445 

91982 

54 

7 

.37649 

. 40640 

2 

4606 

92642 

53 


7 

. 39260 

42688 

2 3426 

.91971 

53 

8 

. 37676 

4067 4 

2 

4586 

- 92031 

52 


8 

. 392S7 

.42722 

2 3407 

.91959 

52 

9 

.37703 

.40707 

2 

4566 

. 92620 

51 


9 

39314 

.42757 

2.3388 

.91948 

51 

10 

37730 

40741 

2 

4545 

92009 

50 


10 

.39341 

.42791 

2 . 3369 

.91936 

50 

11 

. 37757 

40775 

2 

4525 

92598 

49 


11 

. 39367 

. 42826 

2 3351 

. 91925 

49 

12 

37784 

40809 

2 

4504 

92587 

48 


12 

. 39394 

.42860 

2 3332 

.91914 

48 

13 

3781 1 

40843 

2 

4484 

92576 

47 


13 

.39421 

. 42894 

2 3313 

.91902 

47 

14 

37838 

40877 

2 

4464 

.92565 

46 


14 

. 39448 

.42929 

2 3294 

.91891 

46 

16 

37865 

40911 

2 

4443 

92554 

46 


16 

39474 

. 42963 

2.3276 

.91879 

45 

16 

37892 

40945 

2 

4423 

92543 

44 


16 

.39501 

42998 

2.3257 

.91868 

44 

17 

37919 

40979 

2 

4403 

92532 

43 


17 

. 39528 

43032 

2 3238 

. 91850 

43 

18 

37946 

41013 

2.4383 

92521 

42 


18 

. 39555 

. 43007 

2 3220 

91845 

42 

19 

37973 

41047 

2 

.4362 

. 92510 

11 


19 

. 39581 

.43101 

2.3201 

.91833 

41 

20 

37999 

41081 

2 

4.312 

. 92499 

40 


20 

. 39608 

.43136 

2 3183 

91822 

40 

21 

38026 

41115 

2 

4322 

92188 

39 


21 

39635 

43170 

2.3164 

.91810 

39 

22 

38053 

41149 

2 

4302 

92477 

38 


22 

39661 

43205 

2 3M6 

91799 

38 

23 

38080 

41183 

2 

4282 

92466 

37 


23 

39688 

43239 

2 3127 

91787 

37 

24 

38107 

41217 

2 

4262 

92455 

36 


24 

.39715 

. 43274 

2 3109 

91775 

36 

25 

38131 

41251 

2 

4212 

92444 

36 


26 

39741 

4330S 

2 3090 

.91764 

35 

26 

38161 

41285 

2 

4222 

92432 

34 


26 

39768 

43343 

2 3072 

91752 

34 

27 

38188 

.41319 

2 

4202 

92121 

33 


27 

39795 

43378 

2 3053 

.91741 

33 

28 

38215 

41353 

2 

4182 

92410 

32 


28 

39822 

.43412 

2 3035 

.91729 

32 

29 

.38241 

.41387 

2 

4162 

92399 

31 


29 

39848 

43447 

2.3017 

,91718 

31 

30 

38268 

41421 

2 

4142 

92388 

30 


30 

39875 

43481 

2 2998 

.91706 

80 

31 

38295 

41455 

2 

4122 

92377 

29 


31 

39902 

43516 

2 2980 

91694 

29 

32 

.38322 

.41490 

2 

4102 

92366 

28 


32 

39928 

43550 

2 2962 

91683 

28 

33 

38349 

.41521 

2 

4083 

92355 

27 


33 

. 39955 

. 43585 

2 2044 

.91671 

27 

34 

38376 

.41558 

2 

4063 

92343 

26 


34 

39982 

. 43620 

2.2925 

91660 

26 

35 

38403 

41592 

2 

4043 

02332 

26 


36 

40008 

. 43654 

2 2907 

91618 

25 

36 

. 38430 

.41620 

2 

4023 

92321 

24 


36 

40035 

43689 

2 2889 

91636 

24 

37 

38456 

.41660 

2 

400 1 

92310 

23 


37 

. 40062 

.43721 

2 2871 

91625 

23 

38 

38483 

41691 

2 

3984 

92299 

22 


38 

40088 

43758 

2 2853 

.91613 

22 

39 

38510 

41728 

2 

3964 

92287 

21 


39 

40115 

. 43793 

2 2835 

.91601 

21 

40 

. 38537 

.41763 

2 

3945 

92276 

20 


40 

.40141 

43828 

2.2817 

.91590 

20 

41 

. 38564 

.41797 

2 

3925 

92265 

19 


41 

.40168 

43862 

2 2799 

.91578 

19 

42 

.38591 

.41831 

2 

3906 

92254 

18 


42 

L 40195 

43897 

2 2781 

91566 

18 

43 

38617 

.41865 

2 

3886 

92243 

17 


13 

.40221 

. 43932 

2 . 2763 

91555 

17 

44 

. 38644 

.41899 

2 

3867 

92231 

16 


44 

.40248 

. 43966 

2 2745 

.91543 

16 

46 

38671 

41933 

2 

3847 

92220 

16 


46 

.40275 

! 44001 

2.2727 

.91531 

15 

46 

38698 

41908 

2 

3828 

92209 

14 


46 

.40301 

. 44036 

2 2709 

91519 

14 

47 

38725 

. 42002 

2 

3808 

92198 

13 


47 

40328 

.44071 

2.2691 

91508 

13 

148 

38752 

.42036 

2 

3789 

92186 

12 


48 

.40355 

.44105 

2.2673 

91496 

12 

49 

38778 

.42070 

2 

3770 

. 92175 

11 


49 

.40381 

44140 

2.2655 

91484 

11 

60 

38805 

42105 

2 

3750 

92164 

10 


60 

.40408 

.44175 

2.2637 

.91472 

10 

51 

38832 

42139 

2 

3731 

92152 

9 


51 

.40434 

44210 

2 . 2620 

.91461 

9 

52 

38859 

.42173 

2 

3712 

92141 

8 


52 

.40461 

4 1244 

2 . 2602 

.91449 

8 

53 

. 38886 

.42207 

2 

3693 

.92130 

7 


53 

.40488 

.44279 

2.2584 

91437 

7 

54 

38912 

.42242 

2. 

3673 

92119 

6 


54 

,40514 

.44314 

2.2566 

91425 

6 

66 

38939 

. 42276 

2. 

3654 

.92107 

C 


65 

.40541 

.44349 

2.2549 

.91414 

6 

56 

38966 

.42310 

2 

3635 

. 92096 

4 


56 

.40.%7 

. 44384 

2.2531 

.91402 

4 

57 

. 38993 

.42345 

2 

3616 

.92085 

3 


57 

1.40594 

.44418 

2.2513 

.91390 

3 

58 

. 39020 

.42379 

2. 

3597 

. 92073 

2 


58 

40621 

.44453 

2.2496 

.91378 

2 

59 

.39016 

.42113 

2. 

3578 

.92062 

1 


59 

.40647 

.44488 

2.2478 

.91366 

1 

£2 

39073 

. 42447 

2 

3559 

. 92050 

-S 


60 

40674 

. 44523 

2 2460 

91355 


' 

Cob 

Cot 

Tan 

Sin 

1 9 



Cob 

Cot 

Tan 

Sin 



(247°) 67® 113° (293°) 

99 


(246°) 66 ® 




NATURAL FUNCTIONS (Continued) 

240 (204®) (335°) 155® 2S® (205®) (334®) 154 * 



Sm 

Tan 

Cot 

Cos 

LI 



Sin 

Tan 

Cot 

Coo 


0 

. 40674 

. 44523 

2.2460 

.91355 

60 


0 

.42262 

. 46631 

2.1445 

.90631 


1 

.40700 

. 44558 

2.2443 

.91343 

59 


1 

42288 

.46666 

2.1429 

.90618 


2 

.40727 

.44593 

2 2425 

.91331 

58 


2 

42315 

.46702 

2.1413 

. 90606 


3 

. 40753 

44627 

2 . 2408 

.91319 

57 


3 

42341 

. 46737 

2.1396 

. 90594 


4 

.40780 

.44662 

2.2390 

.91307 

56 


4 

42367 

.46772 

2.1380 

. 90582 


6 

. 40806 

.44697 

2.2373 

.91295 

56 


6 

.42394 

.46808 

2.1364 

. 90569 


6 

.40833 

.44732 

2.2355 

.91283 

54 


6 

. 42420 

.46843 

2.1348 

. 90557 


7 

. 40860 

.44767 

2.2338 

.91272 

53 


7 

42446 

.46879 

2.1332 

. 90545 


8 

. 40886 

. 44802 

2.2320 

.91260 

52 


8 

42473 

.46914 

2.1315 

. 90532 


9 

40913 

.44837 

2.2303 

.91248 

51 


9 

42499 

.46950 

2.1299 

.90520 


10 

.40939 

. 44872 

2.2286 

.91236 

50 


10 

.42525 

.46985 

2 1283 

.90507 


11 

.40966 

. 44907 

2 . 2268 

.91224 

49 


11 

.42552 

.47021 

2 1267 

. 90495 


12 

.40992 

.44942 

2.2251 

.91212 

48 


12 

.42578 

. 47056 

2.1251 

. 90483 


13 

.41019 

.44977 

2 . 2234 

,91200 

47 


13 

.42604 

.47092 

2 1235 

90470 


14 

.41045 

.45012 

2.2216 

91188 

46 


14 

.42631 

.47128 

2 1219 

. 90458 


IS 

.41072 

.45047 

2.2199 

91176 

46 


16 

.42657 

.47163 

2.1203 

. 90446 


16 

.41098 

. 45082 

2.2182 

.91164 

44 


16 

.42683 

.47199 

2.1187 

. 90433 


17 

.41125. 

.45117 

2 2165 

91152 

43 


17 

.42709 

. 47234 

2 1171 

. 90421 


18 

.41151 

45152 

2.2148 

.91140 

^2 


18 

.42736 

.47270 

2.1155 

90408 


19 

.41178 

.45187 

2.2130 

91128 

Si 


19 

.42762 

. 47305 

2.1139 

. 90396 


20 

41204 

.45222 

2 2113 

91116 

40 


20 

.42788 

47341 

2 1123 

90383 


21 

.41231 

. 45257 

2.2096 

91104 

39 


21 

.42815 

.47377 

2.1107 

.90371 


22 

.41257 

. 45292 

2.2079 

91092 

38 


22 

.42841 

.47412 

2.1092 

. 90358 


23 

.41284 

.45327 

2 2062 

91080 

37 


23 

.42867 

47448 

2 1076 

. 90346 


24 

41310 

.45362 

2 2045 

91068 

36 


24 

.42891 

.47483 

2.1060 

90334 


26 

.41337 

.45397 

2 2028 

91 056 

31^ 


26 

. 42920 

.47519 

2.1014 

.90321 


26 

.41363 

.45432 

2 2011 

91044 

34 


26 

4294() 

47555 

2 1028 

. 90309 


27 

.41390 

.45467 

2.1994 

.91032 

33 


27 

. 42972 

. 47590 

2.1013 

.90296 


28 

.41416 

.45502 

2.1977 

.91020 

32 


28 

42999 

. 47626 

2.0997 

.90284 


29 

.41443 

.45538 

2.1960 

.91008 

31 


29 

.43025 

. 47662 

2.0981 

.90271 


20 

.41469 

.45573 

2.1943 

. 90996 

30 


30 

43051 

.47698 

2.0965 

.90259 


31 

41496 

.45608 

2.1926 

90984 

29 


31 

43077 

.47733 

2 0950 

. 90246 


32 

41522 

.45643 

2.1909 

. 90972 

28 


32 

43104 

.47709 

2.0934 

. 90233 


33 

. 41549 

.45678 

2.1892 

90960 

27 


33 

.43130 

.47805 

2.0918 

.90221 


34 

.41575 

.45713 

2.1876 

. 90948 

26 


34 

.43156 

.47840 

2.0903 

. 90208 


36 

41602 

.45748 

2.1850 

90936 

26 


35 

43182 

.47876 

2.0887 

.90196 


36 

.41628 

45784 

2.1842 

90924 

24 


36 

.43209 

.47912 

2.0872 

.90183 


37 

.41655 

45819 

2 1825 

90911 

23 


37 

43235 

.47948 

2 0856 

.90171 


38 

41681 

.4.W54 

2.1808 

90899 

22 


38 

43261 

.47984 

2 0840 

.90158 


39 

.41707 

.45889 

2 1792 

90887 

21 


39 

43287 

.48019 

2 0825 

90146 


40 

.41734 

.45924 

2.1775 

90875 

20 


40 

43313 

.48055 

2.0809 

.90133 


41 

.41760 

.45960 

2.1758 

90863 

19 


41 

.43340 

.48091 

2 0794 

.90120 


42 

.41787 

. 45995 

2 1742 

90851 

18 


42 

43366 

.48127 

2.0778 

.90108 


43 

41813 

.46030 

2.1725 

. 90839 

17 


43 

. 43392 

.48163 

2.0763 

.90095 


44 

41840 

.46065 

2.1708 

. 90826 

16 


44 

.43418 

.48198 

2.0748 

.90082 


46 

.41866 

.46101 

2.1692 

.90814 

16 


46 

.43445 

.48234 

2 0732 

.90070 


46 

41892 

.46136 

2.1675 

.90802 

14 


46 

.43471 

. 48270 

2 0717 

.90057 


47 

.41919 

.46171 

2 1659 

. 90790 

13 


47 

.43497 

.48306 

2.0701 

.90045 


48 

.41945 

.46206 

2 1642 

.90778 

12 


48 

.43523 

. 48342 

2 . 0686 

.90032 


49 

.41972 

.46242 

2.1625 

.90766 

11 


49 

.43549 

.48378 

2.0671 

. 90019 


60 

.41998 

.46277 

2.1609 

.90753 

10 


60 

.43575 

.48414 

2 0655 

90007 


51 

. 42024 

.46312 

2.1592 

.90741 

9 


51 

.43602 

.48450 

2 0640 

. 89994 


52 

.42051 

. 46348 

2.1576 

.90729 

8 


52 

.43628 

.48486 

2 . 0625 

.89981 


53 

.42077 

.46383 

2.1560 

.90717 

7 


53 

.43654 

.48521 

2 0609 

89968 


54 

.42104 

.46418 

2.1543 

.90704 

6 


54 

.43680 

.48557 

2.0594 

. 89956 


66 

.42130 

.46454 

2.1527 

. 90692 

6 


66 

.43706 

.48593 

2.0579 

89943 


56 

.42156 

.46489 

2.1510 

. 90680 

4 


56 

.43733 

.48629 

2.0564 

. 89930 


57 

.42183 

.46525 

2.1494 

.90668 

3 


57 

.43759 

.48665 

2.0549 

89918 


58 

.42209 

.46560 

2.1478 

.90655 

2 


58 

.43785 

.48701 

2.0533 

. 89905 


59 

.42235 

.46595 

2.1461 

.90643 

1 


59 

.43811 

.48737 

2.0518 

.89892 



42262 

.46631 

2.1445 

.90631 

0 



.43837 

.48773 

2 0503 

.89879 


# i 

Coe 

Cot 

Tan 

Sin 

Z] 



C 08 1 

Cot 

Tan 

Sin 


114° (294°) 


(245°) 65 

» : 

ii{ 

J° (295 

(844®^ « 4 ° 


100 




NATURAL FUNCTIONS (Continued) 


26 ® (206®) (333®) 153 ® 



Sin 

Tan 

Cot 

Cos 


0 

.43837 

.48773 

2.0503 

. 89879 

60 

1 

.43863 

.48809 

2.0488 

. 89867 

59 

2 

.43889 

.48845 

2.047^ 

. 89854 

58 

3 

.43916 

.48881 

2.0468 

.89841 

57 

4 

. 43942 

.48917 

2.0443 

.89828 

56 

6 

. 43968 

.48953 

2.0428 

.89816 

56 

6 

.43994 

.48989 

2.0413 

. 89803 

54 

7 

.44020 

.49026 

2.0398 

.89790 

53 

8 

.44046 

.49062 

2.0383 

.89777 

52 

9 

.44072 

.49098 

2 . 0368 

.89764 

51 

10 

.44098 

.49134 

2 0353 

.89752 

50 

11 

.44124 

.49170 

2.0338 

.89739 

49 

12 

.44151 

.49206 

2.0323 

.89726 

48 

13 

44177 

. 49242 

2.0308 

89713 

47 

14 

44203 

.49278 

2 0293 

.89700 

46 

16 

. 44229 

.49315 

2.0278 

.89687 

45 

16 

. 44255 

. 49351 

2.0263 

. 89674 

44 

17 

44281 

. 493S7 

2.0248 

.89662 

43 

18 

. 44307 

. 49423 

2.0233 

. 89649 

42 

19 

44333 

49459 

2.0219 

.89636 

41 

20 

44359 

. 49495 

2.0204 

. 89623 

40 

21 

44385 

. 495.32 

2.0180 

.89610 

39 

22 

44411 

. 49568 

2.0174 

.89597 

38 

23 

44437 

. 49604 

2.0160 

.89584 

37 

24 

44464 

.49640 

2 . 0145 

.89571 

36 

26 

44490 

.49677 

2.0130 

. 89558 

SO 

26 

44516 

.49713 

2.0115 

. 89.545 

34 

27 

44542 

.49749 

2 0101 

. 89.532 

33 

28 

44568 

.49786 

2 0086 

.89.519 

32 

29 

44594 

.49822 

2 0072 

. 89506 

31 

30 

44620 

.49858 

2 0057 

89493 

30 

31 

44646 

. 49894 

2 0042 

. 89480 

29 

32 

44672 

.49931 

2 0028 

89467 

28 

33 

44698 

.49967 

2 0013 

89454 

27 

34 

.44724 

.50004 

1 9999 

89441 

26 

36 

44750 

.50040 

1 9984 

89428 

25 

36 

44776 

. 50076 

1 9970 

89415 

24 

37 

44S02 

.50113 

1 995.) 

89402 

23 

38 

. 44828 

.50149 

1 9941 

89389 

22 

39 

44854 

.50185 

1 9926 

89376 

21 

40 

.44880 

.50222 

1 9912 

89363 

20 

41 

44906 

. 50258 

1 . 9897 

89350 

19 

42 

44932 

.50295 

1.9883 

89337 

18 

43 

44958 

.50331 

1 9868 

89324 

17 

44 

.44984 

. 50368 

1.9854 

.89311 

16 

46 

45010 

.50404 

1.9840 

89298 

15 

46 

45036 

.50441 

1.9825 

89285 

14 

47 

45062 

50477 

1 9811 

89272 

13 

48 

45088 

. 50514 

1.9797 

89259 

12 

49 

45114 

.60550 

1.9782 

.89245 

11 

60 

45140 

.50587 

1 9768 

.89232 

10 

51 

45166 

.50623 

1 9754 

89219 

9 

52 

45192 

. 50660 

1 9740 

. 89206 

8 

53 

.46218 

.50696 

1 9725 

89193 

7 

54 

.46243 

.60733 

1 9711 

.89180 

6 

66 

.45269 

.50769 

1 9697 

.89167 

5 

56 

.45295 

.50806 

1.9683 

89153 

4 

57 

.46321 

.60843 

1.9669 

89140 

3 

58 

.46347 

.50879 

1 9654 

,89127 

2 

59 

.45373 

.50916 

1 9640 

.89114 

1 1 

§2 

.45399 

.60953 

1 9626 

89101 

_0 


Cos 

Cot 

! Tan 

Sin 



(243®) 68 ® 


27 ® (207°) (332®) 152 ® 



Sin 

Tan 

Cot 

Cos 


0 

.45399 

50953 

1 . 9626 

.89101 

60 

1 

45425 

. 50989 

1.9612 

.89087 

59 

2 

.45451 

51026 

1 9598 

. 89074 

58 

3 

.45477 

. 51063 

1.9584 

.89061 

57 

4 

45503 

. 61099 

1 . 9570 

. 89048 

56 

5 

.45529 

.51136 

1.9556 

. 89035 

06 

6 

.45554 

.51173 

1.9542 

89021 

54 

7 

.45580 

.51209 

1 . 9528 

89008 

53 

8 

.45606 

. 51246 

1.9514 

. 88995 

52 

9 

.45632 

. 61283 

1.9500 

. 88981 

51 

10 

.45658 

.51319 

1.9486 

88968 

60 

11 

.45684 

.51356 

1 . 9472 

.88955 

49 

12 

.45710 

. 51393 

1.9458 

.88942 

48 

13 

.45736 

. 6143C 

1.9444 

.88928 

47 

14 

.45762 

. 61467 

1 . 9430 

.88915 

46 

15 

.45787 

.51503 

1.9416 

.88902 

46 

16 

45813 

.5154C 

1.9402 

. 88888 

44 

17 

.45830 

. 51577 

1.9388 

. 88875 

43 

18 

. 45865 

.51614 

1.9375 

. 88862 

42 

19 

.45891 

.51651 

1.9361 

. 88848 

41 

20 

.4.5917 

.51688 

1 . 9347 

. 88835 

40 

21 

.4.5942 

.51724 

1 . 9333 

. 88822 

39 

22 

.45968 

.51761 

1.9319 

. 88808 

38 

23 

45994 

.51798 

1 . 9306 

. 88795 

37 

24 

46020 

.51835 

1 9292 

.88782 

36 

25 

.46040 

.51872 

1 . 9278 

. 88768 

86 

26 

46072 

.51909 

1 9265 

. 88755 

34 

27 

.46097 

.51946 

1 . 9251 

.88741 

33 

28 

46123 

.51983 

1 . 9237 

.88728 

32 

29 

.46149 

. 52020 

1 . 9223 

.88715 

31 

80 

.46175 

.52057 

1 9210 

. 88701 

SO 

31 

.46201 

.52094 

1 9196 

. 88688 

29 

32 

. 46226 

.52131 

1 9183 

88674 

28 

33 

.46252 

.52168 

1 9169 

. 88661 

27 

34 

.46278 

.52205 

1 9155 

. 88647 

26 

35 

.46304 

. 52242 

1.9142 

.88634 

SO 

36 

463.30 

. 52279 

1.9128 

.88620 

24 

37 

.46355 

.52316 

1.9115 

. 88607 

23 

38 

46381 

52353 

1.9101 

. 88593 

22 

39 

46407 

. 52390 

1.9088 

.88580 

21 

40 

46433 

52427 

1.9074 

. 88566 

80 

41 

40458 

52464 

1.9061 

. 88553 

19 

42 

46484 

52501 

1 9047 

. 88539 

18 

43 

.46510 

. 52538 

1.9034 

.88526 

17 

44 

46536 

.52575 

1.9020 

.88512 

16 

45 

.46561 

.52613 

1 9007 

.88499 

10 

46 

46587 

52650 

1 . 8993 

.88485 

14 

47 

.46613 

52687 

1 8980 

.88472 

13 

48 

46639 

. 52724 

1.8967 

.88458 

12 

49 

.46664 

.52761 

1.8953 

.88445 

11 

50 

.46690 

.52798 

1 8940 

.88431 

10 

51 

.46716 

.52836 

1 8927 

.88417 

9 

52 

. 46742 

52873 

1 8913 

.88404 

8 

53 

46767 

.52910 

1.8900 

.88390 

7 

64 

46793 

.52947 

1 8887 

.88377 

6 

55 

. 46819 

.62985 

1 8873 

.88363 

6 

56 

.46844 

.53022 

1 8860 

.88349 

4 

57 

.46870 

.53059 

1.8847 

,88336 

3 

58 

. 46896 

53096 

1.8834 

. 88322 

2 

59 

46921 

.53134 

1 8820 

.88308 

1 

60 

46947 

.53171 

1.8807 

.88295 



Cos 

Cot 

Tan 

Sin 

9 


117 ° (297®) 


116 ° (296°) 


701 


(242°) 61 ® 




NATURAL FUNCTIONS (Continued) 


as® (208®) (331®) 161® 



Sin 

Tan 

Cot 

Co8 


0 

46947 

53171 

1 . 8807 

. 88295 

60 

1 

46973 

. 53208 

1 8794 

88281 

59 

2 

. 46999 

53246 

1 8781 

88267 

58 

3 

. 47024 

. 53283 

1 . 8768 

88254 

57 

4 

47050 

. 53320 

1 . 8755 

88240 

r»6 

6 

47076 

53358 

1.8741 

. 88226 

55 

6 

.47101 

53395 

1 . 8728 

.88213 

54 

7 

.47127 

. 53432 

1.8715 

88199 

53 

8 

47153 

. 53470 

1 . 8702 

88185 

52 

9 

47178 

53507 

1 . 8689 

.88172 

51 

10 

47204 

53545 

1 8676 

88158 

50 

11 

47229 

53582 

1 . 8663 

88144 

49 

12 

47255 

53620 

1 . 8650 

.88130 

48 

13 

.47281 

. 53657 

1.8637 

88117 

17 

14 

47306 

53694 

1 . 8624 

88103 

16 

16 

47332 

53732 

1 8611 

. 88089 

46 

16 

4735S 

53769 

1 . 8598 

. 88075 

14 

17 

47383 

">3807 

1 . 8585 

88062 

43 

18 

47409 

53844 

1 . 8572 

. 88048 

42 

19 

47434 

. 53882 

1 8559 

88034 

41 

20 

47460 

53920 

1 8546 

88020 

40 

21 

. 47486 

53957 

1 . 8533 

88006 

39 

22 

47511 

53995 

1 8520 

. 87993 

38 

23 

47537 

54032 

1 8507 

87979 

37 

24 

47562 

. 54070 

1 8495 

87965 

36 

20 

47588 

54107 

1 . 8482 

87951 

35 

26 

.47014 

54145 

1 8469 

87937 

34 

27 

.47639 

54183 

1 8456 

87923 

33 

28 

47665 

. 54220 

1 . 8443 

87909 

32 

29 

47690 

. 54258 

1 . 8430 

. 87896 

31 

SO 

47716 

54296 

1.8418 

. 878S2 

30 

31 

47741 

54333 

1 8405 

87868 

29 

32 

47767 

54371 

1 . 8392 

87854 

28 

33 

.47793 

54409 

1.8379 

87840 

27 

34 

.47818 

. 54446 

1 . 8367 

. 87826 

26 

SO 

47844 

54484 

1 8354 

87812 

25 

36 

47869 

54522 

1 8341 

87798 

24 

37 

. 47895 

54560 

1 8329 

87784 

23 

38 

47920 

54597 

1 8316 

87770 

22 

39 

.47946 

54635 

1.8303 

87756 

21 

40 

47971 

54673 

1 8291 

. 87743 

20 

41 

47997 

.51711 

1 8278 

87729 

19 

42 

48022 

54748 

1 8265 

87715 

18 

43 

48048 

. 54786 

1 8253 

.87701 

17 

44 

48073 

. 54824 

1 . 8240 

87687 

16 

40 

.48099 

.54862 

1.8228 

87673 

16 

46 

.48124 

. 54900 

1.8215 

. 87659 

14 

47 

.48150 

. 54938 

1.8202 

87645 

13 

48 

.48175 

. 54975 

1.8190 

87631 

12 

49 

.48201 

. 55013 

1.8177 

.87617 

11 

60 

48226 

.55051 

1.8165 

87603 

10 

51 

.48252 

. 55089 

1.8152 

87589 

9 

52 

48277 

.55127 

1.8140 

87575 

8 

53 

48303 

.55165 

1.8127 

. 87561 

7 

54 

48328 

.55203 

1.8115 

87546 

6 

00 

.48354 

.55241 

1.8103 

. 87532 

6 

56 

48379 

.55279 

1 8090 

87518 

4 

57 

48405 

.55317 

1.8078 

87504 

3 

58 

48430 

. 55355 

1 . 8065 

87490 

2 

59 

.48456 

. 55393 

1 . 8053 

87476 

1 

60 

48481 

.55431 

1.8040 

87462 



Cos 

Cot 

Tan 

Sin 



( 241 ®) 61 ® 


29 ® (209®) (330®) 160 ® 



Sin 

Tan 

Cot 

Cos 


0 

48481 

55431 

1.8040 

. 87462 

60 

1 

48506 

. 55469 

1 8028 

87448 

59 

2 

. 4S532 

.J)5507 

1.8016 

. 87434 

58 

3 

48557 

. 55545 

1 8003 

.87420 

57 

4 

48583 

. 55583 

1.7991 

87406 

56 

6 

48608 

.55621 

1.7979 

.87391 

65 

6 

48634 

. 55659 

1 . 7966 

87377 

54 

7 

. 48659 

55697 

1 . 79.54 

87363 

,53 

8 

. 48684 

55736 

1 7942 

87349 

.52 

9 

.48710 

. 55774 

1 . 7930 

87335 

51 

10 

48735 

55812 

1.7917 

.87321 

50 

11 

.48761 

55850 

1.7905 

87306 

49 

12 

. 48786 

55888 

1.7893 

87292 

48 

13 

48811 

55926 

1 7881 

87278 

47 

14 

.48837 

55964 

1 7868 

. 87264 

46 

16 

. 48862 

56003 

1 78.56 

87250 

45 

16 

.48888 

.56041 

1.7811 

87235 

44 

17 

.48913 

56079 

1 . 7832 

87221 

43 

18 

. 48938 

56117 

1 . 7820 

87207 

42 

19 

. 48964 

56156 

1 . 7808 

87193 

11 

20 

48989 

56191 

1 7796 

87178 

40 

21 

49014 

56232 

1 . 7783 

87164 

39 

22 

. 49040 

56270 

1.7771 

87150 

38 

23 

49065 

56309 

1 7759 

871.16 

37 

24 

49090 

56347 

1 7747 

87121 

30 

26 

4910) 

56385 

1 77.3.5 

87107 

35 

26 

49141 

56424 

1.772.J 

87093 

34 

27 

49166 

5()1()2 

1.7/11 

87079 

33 

28 

49192 

56501 

1 7699 

87064 

32 

29 

49217 

56539 

1 7687 

870.50 

31 

30 

49242 

56577 

1 7675 

87036 

SO 

31 

49268 

56616 

1 7663 

87021 

29 

32 

49293 

56654 

1 7651 

87007 

28 

33 

49318 

56693 

1 7039 

86993 

27 

34 

.49341 

56731 

1 7627 

86978 

26 

36 

49369 

56769 

1 7615 

8(>964 

25 

36 

49394 

. 56808 

1 7603 

86949 

24 

37 

49419 

. 56846 

1.7.591 

80935 

23 

38 

.49445 

. 56885 

1 . 7,579 

.86921 

22 

39 

49470 

56923 

1.7.567 

. 86906 

21 

40 

49495 

. 56962 

1 7556 

86892 

20 

41 

49521 

57000 

1 7.544 

. 86878 

19 

42 

4954 

57039 

1 . 7532 

86863 

18 

43 

49571 

.57078 

1 7520 

86849 

17 

44 

49590 

.57116 

1 7508 

86834 

16 

46 

49622 

.571.55 

1 7496 

86820 

16 

46 

. 49647 

57193 

1 748.5 

8680.5 

14 

47 

49672 

.57232 

1 7473 

86791 

13 

IS 

49697 

57271 

1.7461 

86777 

12 

49 

49723 

. 57309 

1 7449 

86762 

11 

60 

49748 

57.348 

1 74.37 

.86748 

10 

51 

. 49773 

. 57386 

1 7426 

80733 

9 

52 

49798 

.57425 

1 74M 

86719 

8 

53 

49824 

.57464 

1 7402 

.86704 

7 

54 

.49849 

57503 

1.7391 

. 86690 

6 

66 

.49874 

.57541 

1.7379 

. 86675 

5 

56 

. 49899 

. 57580 

1 . 7367 

.86661 

4 

57 

.49924 

.57619 

1.73,55 

. 86646 

3 

58 

49950 

. 57657 

1 . 7.344 

. 86632 

2 

59 

49975 

. 57696 

1.7332 

.86617 

1 

60 

50000 

57735 

1.7321 

. 86603 

_0 


Cos 

Cot 

Tan 

Sin 



119 ® (299®) 


IIS® ( 298 ®) 


102 


( 240 ®) 60 ® 





NATURAL FUNCTIONS (Continued) 

SO® (210®) (329®) 149® 31® (211®) (328®) 148* 



Sin 

Tan 

1 Cot 

Cos 


0 

5(X)()0 

57735 

1 

.7321 

86603 

60 

] 

. 60025 

. 67774 

1 

. 7309 

. 86588 

59 

2 

. 50050 

57813 

1 

.7297 

. 86573 

58 

c 

. 50076 

57851 

1 

7286 

.86559 

57 

4 

. 50101 

57890 

1 

.7274 

.86544 

56 

6 

.50126 

57929 

1 

7262 

.86530 

66 

( 

.50151 

57968 

1 

.7251 

.86515 

54 

7 

50176 

58007 

1 

7239 

.86501 

53 

8 

. 50201 

. 58046 

1 

7228 

86486 

52 

9 

. 50227 

58085 

1 

.7216 

.86471 

51 

10 

. 50252 

.58124 

1 

7205 

. 86457 

50 

11 

50277 

58162 

1 

7193 

. 86442 

49 

12 

50302 

.58201 

1 

7182 

86427 

48 

13 

50327 

58240 

1 

7170 

.86413 

47 

14 

50352 

. 58279 

1 

.7159 

86398 

16 

16 

50377 

58318 

1 

.7147 

. 86384 

45 

IC) 

50403 

. 58357 

1 

7136 

86369 

44 

17 

50428 

. 58396 

1 

7124 

86354 

43 

18 

50453 

58435 

1 

7113 

86340 

42 

19 

. 50478 

. 58474 

1 

7102 

86325 

41 

20 

50503 

58513 

1 

7090 

86310 

40 

21 

50528 

. 58552 

1 

7079 

86295 

39 

22 

50553 

.58591 

1 

7067 

86281 

38 

23 

. 50578 

58631 

1 

7056 

86266 

37 

24 

50603 

58670 

1 

7045 

86251 

36 

25 

50628 

. 58709 

1 

7033 

86237 

36 

26 

60654 

. 58748 

1 

7022 

86222 

34 

27 

. 50679 

58787 

1 

7011 

86207 

33 

28 

50704 

58826 

1 

6999 

80^92 

32 

29 

50729 

58865 

1 

6988 

80178 

31 

30 

. 50754 

58905 

1 

6977 

86163 

30 

31 

50779 

58944 

1 

6965 

86148 

29 

32 

60804 

. 58983 

1 

6954 

86133 

28 

33 

50829 

59022 

1 

. 6943 

86119 

27 

34 

50854 

5901, 1 

1 

6932 

86104 

26 

35 

. 50879 

59101 

1 

6920 

86089 

25 

36 

50904 

591 10 

1 

6909 

86074 

24 

37 

50929 

59179 

1 

6898 

86059 

23 

38 

50954 

59218 

I 

6887 

8604.5 

22 

39 

50979 

59258 

1 

6875 

. 86030 

21 

40 

51001 

59297 

1 

6864 

8601 5 

20 

41 

51029 

59336 

1 

6853 

86000 

19 

42 

51051 

5937(> 

1 

6812 

85985 

18 

43 

51079 

594 1 5 

1 

6831 

1 . 8.5970 

17 

44 

51104 

59454 

1 

6820 

85956 

16 

45 

51129 

59494 

1 

6808 

8.5941 

15 

46 

.61151 

. 59533 

1 

6797 

85926 

14 

47 

.51179 

59573 

1- 

6786 

8591 1 

13 

48 

.51204 

59612 


6775 

. 85896 

Il2 

49 

51229 

59651 

1. 

6764 

85881 

11 

50 

51254 

59691 

1 

6753 

. 85S66 

10 

51 

.51279 

597.30 

1 

6742 

.8.5851 

9 

52 

51304 

59770 

1 

6731 

8.5836 

8 

53 

.51.329 

59809 

1 

6720 

.85821 

7 

54 

51354 

59849 

1 

6709 

85800 

6 

56 

.51379 

. 59888 

1 

6698 

, 85792 

6 

56 

.51404 

. 59928 

1 

6687 

85777 

4 

57 

.51429 

. 69967 

1 

6676 

. 85762 

3 

58 

.61454 

60007 

1 . 66651 

. 85747 

2 

69 

.61479 

.60046 

1 

6654 

85732 

1 

!£ 

.51.504 

60086 

1 

6643 

85717 

0 

' 

Co» 

Cot 

Tan 1 

Sin 

' 


(239®) 69® 



Sm 

Tan 

Cot 

Cos 


0 

51504 

60086 

1 6643 

8.5717 


1 

51529 

6C126 

1 . 6632 

. 85702 

59 

2 

615.54 

.60165 

1 66)21 

. 85687 

58 

3 

.51579 

60205 

1.6610 

85672 

57 

4 

.51604 

60245 

1 6599 

85657 

56 

5 

51628 

60284 

1 6588 

85642 

65 

6 

5165S 

60324 

1 6577 

85627 

54 

7 

.51678 

60364 

1 6566 

85012 

53 

8 

. 5170;i 

60402 

1 6555 

85597 

52 

9 

.51728 

60443 

1 6545 

. 85582 

51 

10 

51753 

604S3 

1 6534 

85567 

50 

11 

51778 

. 60522 

1 6523 

85551 

49 

12 

51803 

60562 

1 6512 

. 85536) 

48 

13 

51828 

60602 

1 6501 

85.521 

47 

14 

51852 

60642 

1 0490 

85506 

46 

15 

51877 

. 60681 

1 6479 

85491 

45 

16 

51902 

60721 

1.6469 

8.5476 

44 

17 

51927 

60761 

1 6458 

8.546)1 

43 

18 

51952 

00801 

1.6447 

85446 

42 

19 

51977 

60841 

1.6436) 

85431 

41 

20 

52002 

60881 

1 642() 

85416 

40 

21 

52026 

60921 

1 6415 

85401 

39 

22 

52051 

60960 

1 . 6404 

85.385 

38 

23 

52076 

61000 

1 6393 

85370 

37 

24 

52101 

61040 

1 6383 

85355 

36 

26 

52126 

61080 

1 6372 

85340 

35 

26 

52151 

61120 

1 636)1 

85.325 

34 

27 

52175 

01160 

1 6351 

85.310 

33 

28 

52200 

61200 

1 6340 

8.5294 

32 

29 

i)2.i25 

61210 

1 . 6329 

85279 

31 

30 

52250 

61280 

1 6319 

85264 

30 

31 

52275 

61320 

1 6308 

85249 

29 

32 

5229<) 

61300 

1 6297 

85234 

28 

33 

5232 i 

61400 

1 6287 

.85218 

27 

34 

52319 

61440 

1 6276 

. 85203 

26 

35 

52374 

61180 

1 6265 

.8.5188 

26 

36 

52.)99 

6)1,520 

1 6255 

85173 

24 

37 

52423 

61561 

1 6244 

85157 

23 

38 

52448 

61601 

1 6234 

85142 

22 

39 

52173 

61641 

1 6)223 

85127 

21 

40 

. 52498 

61681 

1 6212 

851 12 

20 

41 

. 52522 

61721 

1 6202 

85096 

19 

12 

52547 

61761 

1 6191 

85081 

18 

43 

52572 

61801 

1 6181 

8506)0 

17 

44 

62597 

61842 

1.6170 

85051 

16 

45 

52621 

61882 

1 6)16.0 

85035 

15 

46 

.52646 

61922 

1 6149 

. 85020 

14 

47 

5207 1 

61962 

1 6139 

85005 

13 

18 

52696 

6)2003 

1.6128 

84989 

12 

19 

.52720 

6)2043 

1 6118 

. 84974 

11 

50 

52745 

62083 

1 6107 

. 84959 

10 

51 

52770 

.62121 

1 6097 

. 84943 

9 

52 

52794 

.62164 

1 . 6087 

84928 

8 

53 

.52819 

62204 

1 . 6076 

. 84913 

7 

54 

.52844 

62245 

1 . 6066 

84897 

6 

55 

52869 

6)2285 

1 6055 

. 84882 

5 

56 

52893 

62325 

1 6045 

. 84866 

! 4 

57 

52918 

62366 

1.6034 

84851 

3 

58 

52943 

. 62406 

1 . 6024 

84836 

2 

59 

52967 

62440 

1 6014 

84820 

1 


52992 

62487 

1 6003 

84805 

0 


Cos 

Cot 

Tan 

Sin 

' 


121® (301®) 


120® (300®) 


103 


(238®) 68 ° 



NATURAL FUNCTIONS (Continued) 


S2® (212®) (327®) 147® 33® (213®) (320®) 14®* 



Sin 

Tan 

Cot 

Cos 




Sin 

Tan 

Cot 

Cos 


0 

. 52992 

. 62487 

1 . 6003 

. 84805 

60 


0 

. 54464 

.64941 

1 . 5399 

. 83867 

60 

1 

. 53017 

. 62527 

1.5993 

. 84789 

59 


1 

54488 

. 64982 

1 . 5389 

. 83851 

59 

2 

.53041 

. 62568 

1 . 5983 

. 84774 

58 


2 

.54513 

. 65024 

1 . ,5379 

. 83835 

58 

3 

. 53066 

. 62608 

1 . 5972 

. 84759 

57 


3 

54.537 

65065 

1 . 5369 

.83819 

57 

4 

. 53091 

62649 

1 . 5962 

. 84743 

56 


4 

54561 

.65106 

1 . 5359 

.83804 

56 

6 

53115 

62689 

1 . 5952 

. 84728 

55 


6 

. .54586 

.65148 

1 . 5350 

. 83788 

66 

6 

.53140 

62730 

1.5941 

.84712 

54 


6 

54610 

.65189 

1 . 5.340 

. 83772 

54 

7 

531(>4 

62770 

1.5931 

84697 

53 


7 

54635 

.65231 

1 . 5330 

.83756 

53 

8 

. 53189 

62811 

1.5921 

. 84681 

52 


8 

54659 

.65272 

1 . 5320 

. 83740 

52 

9 

53214 

. 62852 

1.5911 

. 84666 

51 


9 

54683 

.65314 

1 .5311 

83724 

51 

10 

. 53238 

62892 

1 . 5900 

84650 

50 


10 

. 54708 

65355 

1 . 5,301 

. 83708 

60 

11 

53263 

62933 

1 5890 

84635 

49 


11 

54732 

. 6.5397 

1.5291 

. 83692 

49 

12 

. 53288 

62973 

1 5880 

84619 

48 


12 

54756 

6.54,38 

1 . 5282 

83676 

48 

13 

.53312 

.63014 

1 . 5869 

. 84604 

47 


1.4 

54781 

. 65480 

1 .5272 

83660 

47 

14 

. 53337 

. 63055 

1.5859 

. 84588 

46 


14 

54805 

6,5,521 

1 . 5262 

. 83645 

46 

16 

.53361 

63095 

1 5849 

. 84573 

45 


16 

54829 

65563 

1 5253 

83629 

46 

16 

53386 

63136 

1 5839 

84557 

44 


16 

54854 

65604 

1 .5243 

.83613 

44 

17 

.53411 

63177 

1 5829 

84.542 

43 


17 

54878 

6.5f>4() 

1 . 5233 

.83597 

43 

18 

53435 

63217 

1.5818 

84.526 

42 


18 

54902 

65688 

1.6224 

.83581 

42 

19 

53160 

. 63258 

1 . 5808 

84511 

41 


19 

54927 

6.5729 

1 5214 

. 83565 

41 

20 

53484 

63299 

1 . 5798 

84495 

40 


20 

549.51 

65771 

1 5204 

83549 

40 

21 

53509 

63340 

1 5788 

84480 

39 


21 

. 54975 

6.5813 

1 5195 

83533 

39 

22 

53534 

63380 

1.5778 

84464 

38 


22 

54999 

. 65854 

1 5185 

83517 

38 

23 

. 53558 

. 63421 

1.5768 

. 84448 

37 


23 

55024 

6.5896 

1 517.5 

83501 

37 

24 

. 53583 

63462 

1.5757 

84433 

36 


24 

55048 

. 65938 

1 5166 

83485 

36 

25 

.53607 

63503 

1.5747 

84417 

35 


25 

5.5072 

65980 

1 51.56 

83469 

36 

26 

. 53632 

63544 

1 . 5737 

84402 

34 


26 

. 55097 

.66021 

1 5147 

83453 

34 

27 

. 53056 

63584 

1 . 5727 

84386 

33 


27 

55121 

66063 

1 51.37 

83437 

33 

28 

.53681 

63625 

1 5717 

84370 

32 


28 

.55145 

.66105 

1.5127 

83421 

32 

29 

.53705 

6366)6 

1 5707 

84355 

31 


29 

.55169 

.66147 

1.5118 

. 83405 

31 

80 

53730 

63707 

1 56)97 

84339 

30 


30 

.55194 

66189 

1.5108 

83389 

30 

31 

. 53754 

63748 

1 5687 

S4324 

29 


31 

5.5218 

. 66230 

1 . 5099 

83373 

29 

32 

. 53779 

63789 

1 5()77 

84308 

28 


32 

. 5.5242 

66272 

1 5089 

83356 

28 

33 

. 53804 

63830 

1 5667 

84292 

27 


33 

. 5.526() 

.66314 

1 . 5080 

. 83340 

27 

34 

. 53828 

63871 

1 . 5657 

84277 

26 


34 

.5.5291 

. 66356 

1 5070 

. 83324 

26 

36 

53853 

63912 

1 . 5647 

84261 

25 


35 

,5,5315 

66398 

1 . ,5061 

. 83308 

26 

36 

53877 

63953 

1 . 5637 

84245 

24 


36 

55339 

.66440 

1 . ,5051 

. 83292 

24 

37 

53902 

63994 

1 . 5627 

84230 

23 


37 

.5,5,3()3 

66482 

1 . 5042 

83276 

23 

38 

53926 

. 64035 

1 5617 

81214 

22 


38 

. 55388 

. 66524 

1 5032 

83260 

22 

39 

.53951 

. 64076 

1 . 5607 

84198 

21 


39 

.5.5412 

. 66566 

1 . 5023 

83244 

21 

40 

53975 

64117 

1 . 5597 

84182 

20 


40 

5,5436 

66608 

1 .5013 

. 83228 

20 

41 

54000 

64158 

1 . 5587 

84167 

19 


41 

.55460 

666.50 

1 5004 

. ,83212 

19 

42 

54024 

64199 

1 . 5577 

84151 

18 


42 

. 5.5484 

66692 

1 . 4994 

.83195 

18 

43 

54049 

. 64240 

1 5567 

84135 

17 


43 

. 55.509 

66734 

1.4985 

83179 

17 

44 

. 54073 

.64281 

1 . 5557 

84120 

16 


44 

.55,533 

. 66776 

1 . 4975 

83163 

16 

46 

. 54097 

64322 

1.5547 

84104 

15 


45 

,55557 

.66818 

1.4966 

83147 

16 

46 

.54122 

64363 

1 . 5537 

84088 

14 


46 

55581 

. 66860 

1 . 49.57 

.83131 

14 

47 

54146 

64404 

1 . 5527 

84072 

13 


47 

5.560,5 

66902 

1.4947 

.83115 

13 

48 

54171 

. 64446 

1.5517 

84057 

12 


48 

5.5630 

66944 

1.4938 

. 83098 

12 

49 

.54195 

64487 

1.5507 

84041 

11 


49 

556.54 

. 66986 

1 4928 

. 83082 

11 

60 

54220 

64528 

1 5497 

84025 

10 


60 

.5.5678 

. 67028 

1.4919 

. 83066 

10 

51 

.54244 

64569 

1 . 5487 

84009 

9 


51 

.,55702 

.67071 

1.4910 

. 83050 

9 

52 

54269 

64610 

1.5477 

83994 

8 


52 

.5.5726 

.67113 

1 . 4900 

. 83034 

8 

53 

54293 

. 64652 

1 . 5468 

83978 

7 


53 

.55750 

67155 

1.4891 

83017 

7 

U 

.54317 

64693 

1.5458 

. 83962 

6 


.54 

55775 

.67197 

1 . 4882 

83001 

6 

56 

. 54342 

. 64734 

1 . 5448 

83946 

6 


66 

,5.5799 

. 672,39 

1.4872 

82985 

6 

56 

54366 

64775 

1 5438 

83930 

4 


56 

55823 

67282 

1.4863 

82969 

4 

57 

54391 

64817 

1 . 5428 

83915 

3 


,57 

,5.5847 

. 67324 

1 . 48.54 

82953 

3 

58 

.54415 

64858 

1.5418 

83899 

2 


58 

55871 

67366 

1.4844 

. 82936 

2 

59 

. 54440 

64899 

1.5408 

83883 

1 


59 

. 55895 

67409 

1.4835 

. 82920 

1 

60 

.54464 

64941 

1 5399 

. 83867 

0 


60 

55919 

67451 

1.4826 

82904 

0 


Cos 

Cot 

Tan 

Sin 



' 

Cob 

Cot 

Tan 

Sin 



123® (303°) 


122° (302®) 


(237°) tt7‘ 


104 


(236°) 66° 




NATURAL FUNCTIONS (Continued) 

34 ° (214°) (325°) 146 ° 36 ° (215°) (324°) 144 ® 



Sin 

Tan 

Cot 

Cos 

' 



Sm 

Tan 

Cot 

Cos 


0 

55919 

67451 

1 

.4826 

82904 

60 


0 

57358 

70021 

1 4281 

81915 

60 

1 

55943 

67493 

1 

4816 

82887 

59 


1 

57381 

700()4 

1.4273 

81899 

59 

2 

55968 

67536 

1 

4807 

.82871 

58 


2 

57405 

70107 

1 4264 

81882 

.58 

3 

55992 

67578 

1 

4798 

. 82855 

57 


3 

57429 

701 51 

1.4255 

81865 

57 

4 

56016 

67620 

1 

.4788 

82839 

50 


4 

57453 

.70194 

1 4246 

.81848 

50 

6 

56040 

67663 

1 

.4779 

82822 

56 


6 

57477 

70238 

1 4237 

. 81832 

55 

6 

56061 

67705 

1 

4770 

. 82806 

54 


6 

57501 

70281 

1 4229 

81815 

54 

7 

56088 

67748 

1 

4761 

82790 

53 


7 

57524 

70325 

1 . 4220 

.81798 

.53 

8 

56112 

67790 

1 

.4751 

82773 

52 


8 

57548 

703tiS 

1 4211 

.81782 

52 

9 

56136 

67832 

1 

.4742 

82757 

51 


9 

. 57572 

.70112 

1 . 4202 

81765 

51 

10 

56160 

67875 

1 

4733 

82741 

60 


10 

57596 

704.5,5 

1 4193 

81748 

50 

11 

56184 

6.7917 

1 

4724 

82724 

49 


11 

57619 

. 70499 

1 4185 

.81731 

49 

12 

56208 

67960 

1 

4715 

82708 

48 


12 

. 57643 

70.542 

1.4176 

81714 

4a 

13 

56232 

68002 

1 

4705 

82692 

47 


13 

57667 

. 70586 

1 4167 

.81698 

47 

14 

56256 

680 15 

1 

4096 

82675 

46 


14 

.57691 

. 70629 

1.4158 

81681 

46 

16 

562S0 

68088 

1 

4687 

82059 

45 


15 

57715 

. 70673 

1 41.50 

81664 

46 

10 

56305 

68130 

1 

4678 

82613 

44 


10 

57738 

.70717 

1.4141 

.81647 

44 

17 

56329 

.68173 

1 

4669 

82()26 

43 


17 

57762 

.70760 

1.4132 

.81631 

43 

18 

56353 

68215 

1 

4059 

82(510 

42 


18 

57786 

. 70804 

1.4124 

.81614 

42 

19 

56377 

68258 

1 

4650 

82593 

41 


19 

57810 

. 70848 

1.4115 

.81597 

41 

20 

56401 

68301 

1 

4641 

82577 

40 


20 

57833 

.70891 

1.4106 

. 81580 

40 

21 

56425 

68343 

1 

4032 

82561 

39 


21 

57857 

. 70935 

1 . 4097 

. 81.503 

39 

22 

56449 

68386 

1 

4023 

.82544 

38 


22 

57881 

70979 

1 4089 

81.546 

38 

23 

56473 

68429 

1 

.4614 

. 82528 

37 


23 

.57904 

71023 

1.4080 

.81530 

37 

24 

56497 

.68471 

1 

4605 

82511 

36 


24 

.57928 

.71066 

1 4071 

81513 

36 

25 

56521 

.68514 

1 

4596 

8249.J 

35 


25 

57952 

71110 

1 406,3 

81496 

30 

26 

56645 

. 68557 

1 . 4586) 

82478 

34 


20 

57976 

71154 

1 40.54 

81479 

34 

27 

56569 

68600 

1 

4577 

82462 

33 


27 

57999 

.71198 

1 4045 

81462 

33 

28 

56593 

68612 

1 

4508 

82440 

32 


28 

58023 

71242 

1 4037 

. 81445 

32 

29 

56617 

68685 

1.4559 

82429 

31 


29 

58047 

71285 

1 4028 

81428 

31 

30 

56641 

68728 

1 

4550 

.82413 

30 


30 

58070 

71.320 

1.4019 

81412 

30 

31 

56665 

68771 

1 

4541 

. 82396 

29 


31 

58091 

71.373 

1 4011 

.81395 

29 

'62 

56689 

68814 

1 

4532 

. 82380 

28 


32 

.38118 

71417 

1 4002 

.81378 

28 

33 

56713 

. 68857 

1 

4523 

.82363 

27 


33 

58141 

71461 

1 3994 

81.361 

27 

34 

56736 

68900 

1 

4514 

.82347 

26 


34 

58165 

71.505 

1 3985 

.81344 

20 

36 

56760 

68942 

1 

4505 

. 82330 

25 


35 

.58189 

71,540 

1 3976 

81327 

25 

36 

56784 

. 68985 

1 

4496 

82314 

24 


3() 

,58212 

.71,593 

1 3968 

81310 

24 

37 

56808 

69028 

1 

.4487 

822<97 

23 


37 

582,16 

71637j 

1 3()59 

81293 

23 

38 

56832 

69071 

1 

4178 

82281 

22 


38 

,58260 

71681 

1 .39.51 

81276 

22 

39 

56856 

69114 

1 

.4469 

82264 

21 


39 

58283 

71725 

1 . 3942 

. 81259 

21 

40 

56880 

69157 

1 

4400 

82248 

20 


40 

. 58307 

71769 

1 3934 

.81242 

20 

41 

56904 

69200 

1 

4451 

82231 

19 


41 

58330 

71813 

1 3925 

8122.5 

19 

42 

56928 

69243 

1 

4442 

8221 1 

18 


42 

58354 

718.57 

1 3916 

.81208 

18 

43 

56952 

69286 

1 

4433 

82198 

17 


43 

58378 

71901 

1 3‘K)8 

.81191 

17 

44 

. 56976 

69329 

1.4424 

82181 

16 


44 

.58401 

.71946 

1 3899 

.81174 

16 

46 

57000 

69372 

1 

.4415 

82165 

15 


46 

58425 

71990 

1 3891 

.81157 

16 

46 

57024 

69416 

1 

4400 

82148 

14 


46 

58449 

720.34 

1 .3882 

81140 

14 

47 

57047 

60459 

1 

.4397 

82132 

13 


47 

58472 

. 72078 

1 . 3874 

81123 

13 

48 

57071 

69502 

1 

4388 

82115 

12 


48 

58496 

.72122 

1 . 3865 

.81106 

12 

49 

. 57095 

69545 

1 

4379 

82098 

11 


49 

.58519 

.72167 

1.38.57 

.81089 

11 

60 

.57119 

. 69588 

1 

4370 

82082 

10 


50 

.58543 

72211 

1 . 3848 

81072 

10 

51 

.57143 

.69631 

1 

4301 

82065 

9 


51 

,58,567 

72255 

1 3840 

810.55 

9 

52 

57167 

69675 

1 

4352 

82048 

8 


52 

58590 

72299 

1 3831 

810.38 

8 

53 

57191 

69718 

1 

.4344 

. 82032 

7 


53 

58614 

72344 

1.3823 

81021 

7 

54 

.57215 

69761 

1 

4335 

82015 

6 


54 

,58637 

.72388 

1.3814 

.81004 

6 

65 

57238 

69804 

1 

4326 

81999 

6 


55 

58661 

.72432 

1.3806 

.80987 

5 

56 

57262 

69847 

1 

.4317 

.81982 

4 


56 

586841 

.72477 

1 3798i 

.80970 

4 

57 

. 57286 

.69801 

1 

.4308 

.81965 

3 


57 

58708 

.72521 

1 . 3789 

. 80953 

3 

58 

57310 

69931 

1 

4299 

.81949 

2 


58 

58731 

.72565 

1.3781 

. 80936 

2 

59 

57334 

69977 

1 

4290 

.81932 

1 


59 

.58755 

72610 

1.3772 

.80919 

1 


57358 

.70021 

1.4281 

.81915 

0 


60 

.58779 

.726.54 

1.3764 

80902 



C08 

Cot 

Tan 

Sin 

3 



Cob 

Cot 

Tan 

Sin 



1314 ° (304°) (235°) 66 ° 126 ° (305°) (234°> 64 ° 

105 




NATUHAI. FUNCTIONS (Continued) 


36 ° (216°) (323°) 143 ° 


' 

S:n 

Tan 

Cot 

Cos 

T 

0 

58779 

72654 

1 

3764 

80902 

60 

1 

58802 

72699 

1 

3755 

80885 

59 

2 

. 58826 

72743 

1 

3747 

80867 

58 

3 

. 58849 

72788 

1 

3739 

8{)85() 

57 

4 

. 58873 

72832 

1 

3730 

80833 

56 

5 

58896 

72877 

1 

3722 

80816 

55 

6 

. 58920 

72921 

1.3713 

80799 

54 

7 

58943 

72966 

1 

3705 

.80782 

53 

8 

58967 

73010 

1 

3097 

. 80765 

52 

9 

58900 

73055 

1 

3688 

80748 

51 

10 

59014 

73100 

1 

3080 

. 80730 

50 

11 

. 59037 

731 14 

1 . 3672 

.80713 

49 

12 

59001 

73189 

1 

3003 

80096 

48 

13 

50084 

73234 

1 

3055 

80079 

47 

14 

59108 

73278 

1 

3047 

80062 

40 

16 

.59131 

73323 

1 

3038 

sot) 14 

45 

16 

59154 

733()8 

1 

3030 

80627 

44 

17 

59178 

73413 

1 

3022 

80010 

43 

18 

59201 

73457 

1 

3013 

80593 

42 

19 

59225 

. 73502 

1 

3005 

80570 

41 

20 

59248 

73547 

1 

3597 

80558 

40 

21 

59272 

73592 

1 

3588 

80541 

39 

22 

59295 

73637 

1 

3580 

80524 

38 

23 

59318 

73681 

1 

3572 

80507 

37 

24 

59342 

73720 

1 

3504 

80489 

36 

25 

59365 

73771 

1 

3.555 

80472 

35 

26 

59389 

73816 

1 

3547 

. 80455 

34 

27 

59412 

73861 

1 

3539 

80438 

33 

28 

59436 

73900 

1 

3531 

80420 

32 

29 

. 59459 

. 73951 

1 

3522 

80403 

31 

30 

59482 

73990 

1 

3514 

80386 

30 

31 

50506 

74041 

1 

3500 

80368 

29 

32 

59529 

74080 

1 

3498 

80351 

28 

33 

50552 

74131 

1 

3490 

80334 

27 

34 

59576 

74170, 

1 

.3481 

80310 

26 

35 

59509 

74221 

1 

3473 

80299 

25 

36 

59622 

74207 

1 

3405 

80282 

24 

37 

59646 

.74312 

1 

3457 

80204 

23 

38 

59660 

74357 

1 

3449 

80247 

22 

39 

59603 

74402 

1 

3440 

80230 

21 

10 

597161 

74447 

1 

3432 

80212 

20 

11 

59739 

,71492 

1 

3424 

80195 

19 

42 

59763 

74.538 

1 

3410 

80178 

18 

43 

59786 

74583 

1 

3408 

80100 

17 

44 

59800 

74028 

1 

3400 

80143 

16 

15 

59832 

74074 

1 

3392 

80125 

16 

46 

59856 

74719 

1 

, 3384 

80108 

14 

47 

59879 

74764 

1 

3375 

80091 

13 

48 

59902 

74810 

1 

3367 

. 80073 

12 

49 

.59926 

.74855 

1 

3359 

. 80056 

11 

50 

59940 

.74900 

1 

3351 

. 80038 

10 

51 

59972 

74946 

1 

. 3343 

80021 

9 

52 

59995 

74991 

1 

. 3335 

80003 

8 

53 

60019 

75037 

1 

3327 

79986 

7 

54 

.60042 

75082 

1 

.3319 

79968 

6 

55 

60065 

75128 

1 

.3311 

.799')! 

5 

56 

60089 

75173 

1 

3303 

79934 

4 

57 

60112 

75219 

1 

3295 

79916 

3 

58 

60135 

75264 

1 

. 3287 

79899 

2 

59 

.60158 

75310 

1 

3278 

79881 

1 

60 

60182 

75355 

1 

3270 

79864 

0 


Cos 

Cot 

Tan 

3m 



37 ° (217°) (322°) 142 ° 



Sm 

Tan 

Cot 

Cos 


0 

60182 

.75355 

1 

3270 

79864 

60 

1 

. 60205 

.75401 

1 

3202 

79840 

59 

2 

60228 

75447 

1 

3254 

79829 

58 

3 

60251 

75492 

1 

3240 

79811 

57 

4 

60274 

75538 

1 

3238 

. 79793 

56 

6 

60298 

75584 

1 

3230 

79776 

56 

6 

60321 

75029 

1 

3222 

797.58 

54 

7 

.60344 

.75075 

1 

3214 

79741 

53 

8 

. 60367 

.75721 

1 

3200 

79723 

52 

9 

60390 

. 75707 

1 

3198 

79706 

51 

10 

60414 

75812 

1 

3190 

79688 

60 

11 

60437 

. 758.58 

1 

3182 

79671 

49 

12 

.60460 

75904 

1 

3175 

79653 

48 

13 

60483 

7.59.50 

1 

3107 

79635 

47 

14 

60506 

75996 

1 

3159 

79618 

46| 

15 

60529 

76042 

1 

3151 

79600 

46 

16 

60553 

76088 

1 

3143 

79583 

44 

17 

60576 

761.34 

1 

3135 

79565 

43 

18 

60599 

76180 

1 

3127 

79547 

42 

19 

60022 

70220 

1 

3119 

79530 

41 

20 

00645 

76272 

1 

3111 

79512 

40 

21 

60668 

70318 

1 

3103 

79494 

39 

22 

6()t)91 

70304 

1 

3095 

79477 

38 

23 

60714 

7()410 

1 

3087 

79459 

.37 

24 

60738 

704.50 

1 

3079 

79441 

36 

26 

60761 

70.502 

1 

3072 

79424 

35 

20 

60784 

70,548 

1 

3004 

79406 

34 

27 

60S07 

70.594 

1 

3050 

79388 

3.3 

28 

60830 

70t)40 

1 

3048 

79.371 

32 

29 

60853 

70080 

1 

3040 

79353 

31 

30 

6087<) 

707.3.3 

1 

.3032 

70335 

30 

31 

6()89<) 

7f.779 

1 

3024 

79318 

29 

32! 

60922 

70825 

1 

3017 

79300 

28 

33 

60945 

7087 1 

1 

. 3009 

79282 

27 

34 

60968 

70918 

1 

3001 

79204 

26 

35 

60991 

70904 

1 

2093 

79247 

26 

30 

61015 

77010 

1 

298.5 

79229 

24 

37 

61038 

770.57 

1 

2977 

79211 

23 

38 

61061 

77103 

1 

2970 

79193 

22 

39 

61084 

77149 

1 

2962 

79170 

21 

40 

61107 

77190 

1 

29.54 

791.58 

20 

41 

611 3f' 

77242 

1 

2910 

79140 

19 

42 

61153 

77289 

1 

29.38 

79122 

18 

43 

61170 

773.35 

1 

2931 

7910.5 

17 

44 

61199 

77.382 

1 

292.3 

79087 

16 

45 

61222 

77428' 

1 

291.5 

79009 

16 

40 

61245 

77175 

1 

2907 

790.51 

14 

47 

61268 

77.521 

1 

2900 

7903.3 

13 

48 

61291 

77508 

1 

2892 

79010 

12 

49 

61314 

7701.5 

1 

2884 

78998 

11 

50 

61337 

77001 

1 

2870 

78080 

10 

51 

.61360 

. 77708 

1 

2809 

78962 

9 

52 

61383 

. 777.54 

1 

2801 

78044 

8 

53 

61400 

77801 

1 

28.5.3 

78920 

7 

54 

61429 

. 77S4S 

1 

2840 

78908 

6 

55 

61451 

77895 

1 

2838 

78801 

6 

56 

61474 

77941 

1 

2830 

78873 

4 

57 

61497 

77988 

1 

.2822 

788.55 

3 

58 

61520 

. 78035 

1 

281.5 

78837 

2 

59 

61543 

. 78082 

1 

.2807 

78819 

1 

60 

61566 

78129 

1 

2799 

78801 

JO 


Cos 

Cot 

Tan 

Sm 



126 ° (306°) 


(233°) 53 ‘ 


106 


127 ° (307°) 


(232°) 62 ° 




NATURAL FUNCTIONS (Continued) 

38 ® (218®) (321°) 141 ° 39 ° (219°) (320°) 140 * 



Sm 

Tan 

Cot 

Cos 


0 

61566 

.78129 

1 

.2799 

. 78801 

60 

1 

61589 

.78175 

1 

.2792 

. 78783 

59 

2 

.61612 

.78222 

1 

.2784 

78765 

58 

3 

.61635 

. 78269 

1 

.2776 

. 78747 

57 

4 

61658 

.78316 

1 

.2769 

. 78729 

56 

6 

.61681 

.78363 

1 

.2761 

.78711 

66 

6 

.61704 

.78410 

1 

2753 

. 78694 

54 

7 

61726 

.78457 

1 

2746 

. 78670 

53 

8 

61749 

78504 

1 

2738 

. 78658 

52 

9 

61772 

. 78551 

1 

.2731 

. 78640 

51 

10 

61795 

78598 

1 

.2723 

. 78622 

60 

11 

.61818 

.78645 

1 

.2715 

. 78004 

49 

12 

6KS41 

.78692 

1 

.2708 

. 78586 

48 

13 

61864 

78739 

1 

27CX) 

. 78568 

47 

14 

61887 

.78786 

1 

2693 

78550 

46 

16 

.61909 

78834 

1 

2685 

78.532 

46 

16 

.61932 

.78881 

1 

2677 

78514 

44 

17 

.61955 

. 78928 

1 

2670 

78496 

43 

18 

.6197i= 

78975 

1.2662 

.78478 

42 

19 

. 62001 

. 79022 

1 

2055 

. 78460 

41 

20 

. 62024 

79070 

1 

2647 

78442 

40 

21 

62016 

79117 

1 

2640 

78421 

39 

22 

62069 

79164 

1 

2632 

. 78405 

38 

23 

62092 

79212 

1 

2624 

78387 

37 

24 

.62115 

79259 

1 

2617 

783G9 

36 

26 

62138 

79306 

1 

2609 

78351 

36 

26 

.62160 

79354 

1 

2602 

78333 

34 

27 

.62183 

79401 

1 

2594 

78315 

33 

28 

62206 

79449 

1 

2587 

78297 

32 

29 

.62229 

.79496 

1 

2579 

78279 

31 

30 

62251 

79511 

1 

2572 

78261 

30 

31 

62274 

79591 

1 

2564 

78243 

29 

32 

02297 

79639 

1 

2557 

78225 

28 

33 

62320 

79686 

1 

2549 

78206 

27 

34 

62342 

79734 

1 

2542 

781 88 

26 

35 

62365 

79781 

1 

2534 

78170 

25 

3() 

()23S8 

79829 

1 

2527 

78152 

24 

37 

62411 

.79877 

1 

2519 

78134 

23 

38 

02433 

79924 

1 

2512 

78116 

22 

39 

()2456 

79972 

1 

2501 

78098 

21 

40 

62479 

80020 

1 

2497 

78079 

20 

4] 

62502 

80067 

1 

2489 

78061 

19 

42 

0252 i 

801 1 5 

I 

2482 

78043 

18 

43 

62547 

.80163 

1 

2475 

78025 

17 

44 

62570 

.8021 1 

1 

2467 

.78007 

16 

45 

62592 

80258 

1 

2460 

77988 

10 

46 

6261 5 

80306 

1 

2152 

77970 

14 

47 

. 62638 

80354 

1 

244 5 

77952 

13 

48 

62660 

80402 

1 

2437 

t 77934 

12 

49 

. 62683 

80450 

1 

2430 

! 77916 

111 

50 

62706 

80498 

1 

2423 

77897 

10 

51 

62728 

80546 

1 

2415 

77879 

9 

52 

. 62751 

, 80594 

*1 

2408 

77861 

8 

'>3 

.62774 

80642 

1 

2401 

77843 

7 

54 

.62796 

80690 

1 

2393 

. 77824 

6 

56 

.62819 

80738 

1. 

2386 

77806 

6 

56 

. 62842 

. 80786 

1. 

2378 

. 77788 

4 

57 

62864 

80834 

1 

2371 

77769 

3 

58 

62887 

80882 

1 

2364 

.77751 

2 

59 

. 62909 

. 80930 

1. 

2356 

77733 

1 

60 

. 62932 

80978 

1 

2349 

77715 

0 


Cob 

Cot 

Tan 

8.„ rn 



Sin 

Tan 

Cot 

Cos 


0 

.62932 

.80978 

1.2349 

.77715 

60 

1 

. 62955 

.81027 

1 . 2342 

. 77696 

59 

2 

. 62977 

.81075 

1.2334 

. 7767S 

58 

3 

63000 

.81123 

1.2327 

. 77660 

57 

4 

. 63022 

.81171 

1 2320 

.77641 

56 

6 

63045 

.81220 

1.2312 

.77623 

50 

6 

. 63068 

81268 

1 . 2305 

.77605 

54 

7 

. 63090 

.81316 

1 . 2298 

. 77686 

53 

8 

63113 

.81364 

1 . 229C 

. 77568 

52 

9 

.63135 

81413 

1 . 2283 

77550 

51 

10 

63158 

81461 

1 . 2276 

77531 

60 

11 

.63180 

.81510 

1 . 2268 

77513 

49 

12 

63203 

8155S 

1 2261 

77494 

48 

13 

63225 

81606 

1 . 2254 

77476 

47 

14 

63248 

. 81655 

1 . 2247 

77458 

46 

16 

63271 

.81703 

1 2239 

. 77439 

46 

16 

63293 

81752 

1 . 2232 

.77421 

44 

17 

63316 

81800 

1 . 2225 

77402 

43 

18 

63338 

8 1849 

1 2218 

77384 

42 

19 

63361 

81898 

1 2210 

. 77366 

41 

20 

63383 

8194(5 

1 . 2203 

77347 

40 

21 

6340(5 

81995 

1 2196 

77329 

39 

22 

63428 

82044 

1 2189 

77310 

38 

23 

63451 

82092 

1 2181 

77292 

37 

24 

63473 

.82141 

1.2174 

. 77273 

36 

26 

63496 

82190 

1.2167 

.77255 

36 

26 

.03518 

. 82238 

1.2160 

. 77236 

34 

27 

. 63540 

82287 

1.2153 

77218 

33 

28 

63563 

8233(5 

1 2145 

77199 

32 

29 

03585 

82385 

1 2138 

77181 

31 

30 

63608 

82434 

1 2131 

.77162 

30 

31 

(53630 

82483 

1 2124 

77144 

29 

32 

63653 

825311 

I 2117 

77125 

28 

33 

6367 > 

8258(J 

1.2109 

.77107 

27 

34 

63698 

. 82629 

1.2102 

77088 

26 

35 

63720 

82678 

1 2095 

77070 

26 

36 

63742 

82727 

1 2088 

77051 

24 

37 

03765 

. 82776 

1.2081 

77033 

23 

3b 

. 63787 

. 82825 

1 . 2074 

77014 

22 

39 

63810 

. 82874 

1 20(>G 

76996 

21 

40 

63832 

82923 

1 2()5(# 

7(5977 

20 

41 

63854 

. 82972 

1 2052 

7(5959 

19 

42 

63877 

83022 

1 2045 

76940 

18 

43 

.63899 

.83071 

1 2038 

76921 

17 

44 

.63922 

83120 

1 .2031j 

76903 

16 

46 

63944 

.83169 

1 2024 

.768vS4 

16 

46 

63066 

.83218 

1.2017 

.76866 

14 

47 

63989 

83268 

1 . 2009 

. 76847 

13 

18 

64011 

.83317 

1.2002 

76828 

12 

49 

. 64033 

. 83366 

1 . 1995 

76810 

11 

60 

04056 

.83415 

1 1988 

.76791 

10 

51 

64078 

. 834C5 

11 1981 

. 76772 

9 

52 

64100 

83514 

il.I974 

76754 

8 

53 

.64123 

83564 

1.1967 

. 76735 

7 

54 

.64145 

.83613 

1 . 1960 

.76717 

6 

56 

.64167 

. 83662 

1 1953 

. 76698 

6 

56 

64190 

.83712 

1 . 1946 

. 7(5679 

4 

57 

.64212 

83761 

1 . 1939 

.76661 

3 

58 

64234 

83811 

1 . 1932 

.76642 

2 

59 

64256 

. 83860 

1 . 1925 

. 70623 

1 

60 

64279 

83910 

1.1918 

.76604 

J 


Cos 

Cot 

Tan 

Sin 

1 


129^ (309°) 
107 


138° (308°) 


(231°) 81* 


f2?0P) 50 ° 



NATURAL FUNCTIONS (Continued) 


40° (220°) (319°) 139° 



Sm 

Tan 

Cot 

Cos 


0 

. 64279 

83910 

1.1918 

76604 

60 

1 

64301 

83960 

1.1910 

. 76586 

59 

2 

64323 

84009 

1 . 1903 

76567 

58 

3 

64346 

84059 

1 1896 

76548 

57 

4 

6436S 

84108 

1 . 1889 

. 76530 

56 

5 

64390 

84158 

1 . 1882 

76511 

56 

6 

64412 

84208 

1 . 1875 

. 76492 

54 

7 

64435 

84258 

1 . 1868 

. 76473 

53 

8 

64457 

84307 

1.1861 

. 76455 

52 

9 

64479 

84357 

1 . 1854 

.76436 

51 

10 

64501 

84407 

1.1847 

.76417 

50 

11 

64524 

84457 

1.1840 

.76398 

49 

12 

. 64546 

84507 

1 . 1833 

76380 

48 

13 

64568 

84556 

1 . 1826 

.76361 

47 

14 

64590 

84606 

1.1819 

.76342 

46 

15 

64612 

84656 

1.1812 

. 76323 

46 

16 

64635 

84706 

1 . 1806 

. 76304 

44 

17 

64657 

84756 

1 . 1799 

76286 

43 

18 

64679 

84806 

1 1792 

76267 

42 

19 

64701 

84856 

1 . 1785 

. 76248 

41 

20 

64723 

84906 

1.1778 

.76229 

40 

21 

.64746 

84956 

1.1771 

.76210 

39 

22 

64768 

85006 

1.1764 

.76192 

38 

23 

. 64790 

85057 

1 1757 

.76173 

37 

24 

.64812 

85107 

1 1750 

.76154 

36 

26 

. 64834 

851 

1 1743 

.76135 

35 

26 

. 64856) 

85207 

1 1736 

76116 

34 

27 

.64878 

85257 

1.1729 

76097 

33 

28 

6)4901 

85308 

1 1722 

.76078 

32 

29 

64923 

85358 

1.1715 

. 76059 

31 

80 

64945 

85408 

1 . 1708 

.76041 

30 

31 

64967 

85458 

1 1702 

70022 

29 

32 

6)4989 

85509 

1 1695 

76003 

28 

33 

6501 1 

85559 

1.1688 

75984 

27 

34 

6)5033 

. 85609 

1.1681 

75965 

26 

35 

65055 

85660 

1 . 1674 

75916 

25 

36 

65077 

1 85710 

1 1667 

7,5927 

24 

37 

65100 

85761 

1 1660 

75908 

23 

38 

65122 

85811 

1 1653 

75889 

22 

39 

65144 

85862 

1.1647 

75870 

21 

40 

65166 

85912 

1 1640 

75851 

20 

41 

(55188 

85963 

1 1633 

75832 

19 

42 

65210 

8()014 

1 1626 

75813 

18 

43 

65232 

86064 

1 1619 

75794 

17 

44 

65254 

86115 

1.1612 

75775 

16 

46 

. 65276 

86166 

1 1606 

75756 

16 

46 

. 65298 

86216 

1.1599 

75738 

14 

47 

65320 

. 86267 

1 1592 

75719 

13 

48 

65342 

.86318 

1 1585 

75700 

12 

49 

. 65304 

86368 

1.1578 

75680 

11 

60 

65386 

.86419 

1.1571 

75661 

10 

51 

. 65408 

86470 

1.1565 

75642 

9 

52 

65430 

86521 

1 1558 

75023 

8 

53 

. 65452 

86572 

1.1551 

. 75604 

7 

54 

65474 

. 86623 

1.1544 

. 75585 

6 

66 

65496 

. 86674 

1.1538 

75666 

5 

56 

.65518 

. 86725 

1.1531 

75.547 

4 

57 

65540 

. 86776 

1 1524 

. 75528 

3 

58 

. 65562 

86827 

1.1517 

. 75509 

2 

59 

65584 

. 86878 

1.1510 

. 75490 

1 

60 

65606 

86929 

1 1504 

75471 

_0 


Cos 

Cot 

Tan 

Sin 

1 ' 


180° (310°) (229°) 49* 


41° (221°) (318°) ISS^ 



Sin 

Tan 

Cot 

Cos 


0 

65606 

. 86929 

1.1504 

.75471 

60 

1 

. 65628 

. 86980 

1.1497 

. 75452 

59 

2 

. 65650 

.87031 

1.1490 

. 75433 

58 

3 

. 65672 

. 87082 

1.1 48S 

. 75414 

57 

4 

65694 

.87133 

1 . 1477 

. 75395 

56 

6 

65716 

.87184 

1 . 1470 

. 75375 

6S 

6 

65738 

. 87236 

1.1463 

. 75356 

54 

7 

65759 

. 87287 

1 . 1456 

. 75337 

53 

8 

65781 

. 87338 

1 . 1 450 

.75318 

52 

9 

. 65803 

.87389 

1 . 1443 

. 75299 

51 

10 

65825 

.87441 

1 . 1436 

75280 

50 

11 

. 65847 

. 87492 

1 . 1430 

75261 

49 ! 

12 

65869 

. 87543 

1.1423 

.7.1241 

48 

13 

65891 

. 87595 

1.1416 

75222 

47 

14 

.65913 

. 87646 

1.1410 

75203 

46 

15 

65935 

. 87698 

1.1403 

.75184 

45 

16 

65956 

87749 

1 . 139t) 

75165 

44 

17 

65978 

. 87801 

1.1389 

75146 

43 

18 

66000 

87852 

1.1383 

75126 

42 

19 

06022 

87904 

1 . 1376 

75107 

41 

20 

66044 

87955 

1 . 1369 

75088 

40 

21 

00066 

88007 

1 . 1363 

75009 

39 

22 

06088 

88059 

1 . 1356 

. 750r>0 

38 

23 

66109 

88110 

1 . 1349 

. 75030 

37 

24 

.66131 

S81()2 

1 . 1343 

75011 

36 

25 

661. '')3 

88214 

1 . 1336 

74992 

35 

20 

66175 

88265 

] . 1329 

74973 

34 

27 

.66197 

.88317 

1 . 1323 

74953 

33 

28 

66218 

88369 

1 1316 

74934 

32 

29 

. 66240 

88421 

1 1310 

.74915 

31 

30 

.66262 

88473 

1 1303 

74896 

30 

31 

66284 

.88524 

1 1296 

.74876 

29 

32 

.66306 

.88570 

1 . 1290 

74857 

28 

33 

66327 

.88628 

1 . 1283 

74838 

27 

34 

66349 

.88680 

1 1276 

74818 

26 

36 

.66371 

88732 

1 1270 

74799 

25 

36 

.66393 

88784 

1 . 1263 

.74780 

24 

37 

66414 

88836 

1 1257 

. 74760 

23 

38 

.66436 

88888 

1 1250 

.74741 

22 

39 

66458 

88940 

1 1243 

.74722 

21 

40 

. 66480 

88992 

1.1237 

.74703 

20 

41 

66501 

89045 

1 1230 

.74683 

19 

42 

.66523 

.89097 

1 1224 

74664 

18 

43 

.66545 

89149 

1 1217 

.74644 

17 

44 

66566 

89201 

1.1211 

.74625 

16 

45 

.66588 

. 89253 

1.1204 

.74606 

16 

46 

.66610 

.89306 

1 1197 

.74586 

14 

47 

.66632 

89358 

1.1191 

. 74567 

13 

48 

. 66653 

89410 

1.1184 

74548 

12 

49 

.66675 

. 89463 

1 1178 

.74528 

11 

50 

66697 

.89515 

1.1171 

. 74509 

10 

51 

66718 

.89567 

1 1165 

74489 

9 

52 

.66740 

.89620 

1 1158 

.74470 

8 

53 

.66762 

.89672 

1 1152 

74451 

7 

54 

.66783 

89725 

1 1145 

.74431 

6 

55 

.66805 

.89777 

1.1139 

.74412 

6 

56 

.66827 

.89830 

1.1132 

74392 

4 

57 

.66848 

.89883 

1.1126 

74373 

3 

5S 

.66870 

.89935 

1.1119 

.74353 

2 

59 

.66891 

.89988 

1.1113 

.74334 

1 

60 

.60913 

.90040 

1.1106 

.74314 

0 


i Cos 

Cot 

Tan 

Sin 



131° (3li°\ (228°) 48“ 


108 




NATURAL FUNCTIONS (Continued) 

€ 2 ° (222°) (317°) 137 ° 43 ° (223°) (316°) 136 


T 

Sin 

Tan 

Cot 

Cos 


0 

.66913 

.90040 

1.1106 

.74314 

60 

1 

. 66935 

. 90093 

l.llOC 

.74295 

59 

2 

. 66956 

.90146 

1 . 1093 

. 74276 

58 

3 

.66978 

.90199 

1 . 1087 

. 74256 

57 

4 

.66999 

. 90251 

1 . 1080 

. 74237 

56 

6 

.67021 

.90304 

1 . 1074 

.74217 

55 

6 

.67043 

. 90357 

1 . 1067 

.74198 

54 

7 

. 67064 

.90410 

1.1061 

.74178 

53 

8 

.67086 

.90463 

1 . 1054 

.74159 

52 

9 

67107 

.90516 

1 . 1048 

.74139 

51 

10 

.67129 

.90569 

1 . 1041 

.74120 

50 

11 

67151 

.90621 

1.1035 

.74100 

49 

12 

.67172 

.90674 

1 . 1028 

. 74080 

48 

13 

67194 

. 90727 

1.1022 

.74061 

47 

14 

67215 

. 90781 

1.1016 

.74041 

46 

16 

67237 

.90834 

1.1009 

. 74022 

45 

16 

67258 

. 90887 

1 . 1003 

. 74002 

44 

17 

67280 

. 90940 

1.0996 

. 73983 

43 

18 

67301 

.90993 

1.0990 

. 73963 

42 

19 

.67323 

.91046 

1.0983 

. 73944 

41 

20 

67344 

91099 

1.0977 

. 73924 

40 

21 

67366 

.91153 

1 . 0971 

.73904 

39 

22 

67387 

.91206 

1.0964 

. 73885 

38 

23 

67409 

.91259 

1.0958 

. 73865 

37 

24 

67430 

.91313 

1.0951 

. 73846 

36 

25 

67452 

.91366 

1.0945 

. 73826 

35 

26 

.67473 

91419 

1.0939 

. 73806 

34 

27 

.67495 

.91473 

1 , 0932 

.73787 

33 

28 

.67516 

.91526 

1 . 0926 

. 73767 

32 

29 

67538 

.91580 

1.0919 

.73747 

31 

30 

67559 

.91633 

1.0913 

.73728 

30 

31 

67580 

.91687 

1 . 0907 

.73708 

29 

32 

67602 

.91740 

1.0900 

. 73688 

28 

33 

67623 

.91794 

1 . 0894 

. 73669 

27 

34 

67645 

.91847 

1.0888 

.73649 

26 

36 

67666 

91901 

1.0881 

. 73629 

25 

30 

67688 

.91955 

1.0875 

.73610 

24 

37 

67709 

.92008 

1.0869 

. 73590 

23 

38 

67730 

. 92062 

1.0862 

. 73570 

22 

39 

67752 

.92116 

1.0856 

i . 73551 

21 

40 

67773 

. 921 70 

1.0850 

.73531 

20 

41 

67795 

. 92224 

1.0843 

. 7351 1 

19 

42 

67816 

. 92277 

1.0837 

. 73491 

18 

43 

67837 

.92331 

1.0831 

. 73472 

17 

44 

67859 

.92385 

1.0824 

.73452 

16 

45 

.67880 

92439 

1.0818 

.73432 

15 

46 

.67901 

.92493 

1.0812 

.73413 

14 

47 

. 67923 

. 92547 

1.0805 

. 73393 

13 

48 

67944 

.92601 

1.0799 

. 73373 

12 

49 

67965 

. 92655 

1.0793 

. 73353 

11 

60 

67987 

.92709 

1.0786 

.73333 

10 

51 

[ 68008 

.92763 

1 . 0780 

.73314 

9 

52 

.68029 

.92817 

1.0774 

. 73294 

8 

53 

68051 

. 92872 

1.0768 

. 73274 

7 

54 

1.68072 

.92926 

1.0761 

.73254 

6 

56 

.68093 

.92980 

1.0755 

.73234 

5 

56 

68115 

.93034 

1.0749 

.73215 

4 

57 

68136 

. 93088 

1.0742 

.73195 

3 

58 

.68157 

.93143 

1.0736 

.73175 

2 

59 

.68179 

.93197 

1.0730 

.73155 

1 

60 

.68200 

.93252 

1.0724 

.73135 

0 


Cos 

Cot 

Tan 

Sin 

* 



Sin 

Tan 

Cot 

Cos 


0 

.68200 

.93252 

1.0724 

.73186 

60 

1 

.68221 

.93306 

1.0717 

.73116 

59 

2 

.68242 

.93360 

1.0711 

. 73096 

58 

3 

68264 

.93415 

1.0705 

.73076 

57 

4 

.68285 

.93469 

1 . 0699 

. 73056 

56 

5 

.68306 

.93524 

1.0692 

. 73036 

56 

6 

.68327 

.93578 

1 . 0686 

.73016 

54 

7 

.68349 

. 93633 

1 .0680 

72996 

53 

8 

.68370 

. 936.88 

1 . 0674 

. 72976 

52 

9 

.68391 

.93742 

1.0668 

72957 

51 

10 

.6841.2 

.9.3797 

1 0661 

. 72937 

60 

11 

.68434 

.9.3852 

1 . 0655 

.72917 

49 

12 

.68455 

. 93906 

1 . 0649 

. 72867 

48 

13 

.68476 

.93961 

1.0643 

.72877 

47 

14 

.68497 

.94016 

1.0637 

.72857 

46 

15 

.68518 

.94071 

1.0630 

.72837 

45 

16 

.68539 

.94125 

1 . 0624 

72817 

44 

17 

.68561 

.9418C 

1 .0618 

72797 

43 

18 

.68582 

.94235 

1.0612 

72777 

42 

19 

.68603 

. 94290 

1.0606 

72757 

41 

20 

.68624 

.94.345 

1.0599 

72737 

40 

21 

.68645 

. 94400 

1 0593 

72717 

39 

22 

.68666 

. 94455 

1.0587 

72697 

38 

23 

.68688 

.945 If 

1.0581 

72677 

37 

24 

.68709 

. 94565 

1.0575 

. 72657 

36 

25 

.68730 

.94620 

1 0569 

72637 

36 

26 

.68751 

. 94676 

1.0.562 

.72617 

34 

27 

.68772 

.94731 

1.0556 

72597 

33 

28 

.68793 

. 94786 

1 055C 

72.577 

32 

29 

.68814 

.94841 

1.0544 

72557 

31 

30 

.68835 

. 94896 

1 . 0.5.38 

72537 

30 

31 

.68857 

. 94952 

1 .05.32 

.72517 

29 

32 

.68878 

. 95007 

1 .0526 

72497 

28 

33 

.68899 

. 95062 

1 .0519 

.72477 

27 

34 

.68920 

.95118 

1.0513 

72457 

26 

36 

.68941 

.95173 

1.0507 

. 72437 

26 

36 

.68962 

.95229 

1.0501 

72417 

24 

37 

.68983 

, 95284 

1.0495 

. 72397 

23 

38 

.69004 

.95,340 

1.0489 

72377 

22 

39 

.69025 

.9.5395 

1.0483 

72.357 

21 

40 

69046 

.95451 

1.0477 

72.337 

20 

41 

.69067 

.95506 

1.0470 

72317 

19 

42 

.69088 

.95562 

1.0464 

72297 

18 

43 

.69109 

.9.5618 

1 .04.58 

■ 72277 

17 

44 

.69130 

.95673 

1.0452 

. 72257 

16 

45 

.69151 

.95729 

1.0446 

72236 

16 

46 

.69172 

.95785 

1.0440 

.72216 

14 

47 

.69193 

.95841 

1.04.34 

72196 

13 

48 

.69214 

.95897 

1.0428 

72176 

12 

49 

69235 

.95952 

1.0422 

.72156 

11 

60 

.69256 

. 96008 

1.0416 

72136 

10 

51 

.69277 

.96064 

1.0410 

72116 

9 

52 

.69298 

.96120 

1.0404 

72095 

8 

53 

.69319 

.96176 

1.0398 

72075 

7 

54 

.69340 

.962.32 

1.0392 

. 72055 

6 

55 

.69361 

.96288 

1.0385 

. 720.35 

6 

56 

.69382 

.96344 

1.0379 

.72015 

4 

57 

.69403 

.96400 

1 . 0373 

. 71995 

3 

58 

1.69424 

.96457 

1.0367 

.71974 

2 

59 

.69445 

.96513 

1.0301 

. 71954 

1 

60 

69466 

.96569 

1.0355 

.71934 

0 

/ 

Cos 

Cot 

Tan 

Sin 



(227°) 47 ° 

109 


132 ° (312°) 


133 ° (313°) 


(226°) 46 ‘ 




NATURAL FUNCTIONS (Continued) 

44 ° ( 224 °) ( 315 °) 136 ° 






NATURAL FUNCTIONS— SECANTS AND COSECANTS 

(359“) 17t* fOSn (358«)17r 2* (182*) (3I>7») ITT* 


687.55 
572 96 54 

491 11 S3 
429 72 52 

881.97 51 



171.89 
103.70 
150 20 
149.47 I 37 
143.24 I 33 

137.51 las 

132.22 
127.33 
122.78 
118.54 


15 1 0002 

16 1 (XK)2 

17 1.0003 

18 1.0003 

19 1.0003 


1 0004 
1 0004 
1 0004 
1 0(K)4 

39 1.0004 

40 1 0004 

41 1 0004 

42 1.0004 

43 1.0004 

44 1.0005 

45 1 0005 

46 1.0005 

47 1.0005 

48 1 0005 

49 1.0005 


52 892 
52 090 
61.31J 
50 558 52 

49.826 51 

49.114 SO 
48 422 49 

47 750 48 

47 096 47 

46.460 46 

45 840 45 
45.237 44 

44 650 43 

44 077 42 

43 520 41 

42 976 40 
42 445 39 

41.928 38 

41.423 37 

40.930 36 


38.202 I 90 
37 782 
37 .371 
36 970 
36.576 

36.191 
35.815 
35.445 
35 084 22 

34 730 21 

34 382 20 
34 042 19 

33 708 18 

33 381 17 

33 060 16 

32.746 15 
32.437 14 

32 1.34 13 

31.836 12 

31.544 11 

31 258 10 
30 976 
30.700 I 
30 428 
30.161 


10 t 0007 

11 1 0007 

12 1 0007 

13 1.0007 

14 1.0008 < 

15 1.0008 

16 1.0008 

17 1 0008 

18 1.0008 

19 1.0008 i 

20 1 0008 
21 1 0008 

22 1,0009 

23 1 0009 I 

24 1.0009 


35 1.0010 

36 1 0010 ' 

37 1 0010 

38 l.OOll 

39 1,0011 













NATURAL FUNCTIONvS—SECANTS AND COSECANTS (Continued) 

t-asa*) (3.W) 176* 4*(18t*) (355*) 175* 5* (185*) (354*) 174* 


Sec 

Csc 

1.0014 

19 107 

1 0014 

19 002 

1.0014 

18 898 

1.0014 

18 791 

1.0014 

18,692 

1 0014 

18 591 

1.0015 

18 492 

1 0015 

18 393 

1.0015 

^ 18.295 

1 0015 

18 198 

1 0015 

18 103 

1 0015 

18 008 

1 0016 

17 914 

1 0016 

17 822 

1 0016 

17 730 

1 0016 

17 639 

1 0016 

17 549 

1 0016 

17 460 

1 0017 

17 372 

1 0017 

17 285 

1 0017 

17 198 

1 0017 

17 IH 

1 0017 

17 028 

1 0017 

16 945 

1 0018 

16 862 

1 0018 

16 779 

1 0018 

16 698 

1 0018 

16 618 

1.0018 

16 538 

1.0019 

16.459 

1 0019 

16 380 

1 0019 

16 303 

1 0019 

16 226 

1.0019 

16 150 

1.0019 

16 075 

1 0020 

16 000 

1 0020 

15 926 

1.0020 

15 853 

1 0020 

15 780 

1 0020 

15 708 

1.0021 

15 6.37 

1 0021 

15 506 

1 0021 

15 496 

1 0021 

15 427 

1.0021 

16,3.')8 

1 0021 

15 290 

1.0022 

15.222 

1.0022 

15.155 

1.0022 

16 OSO 

1.0022 

15.023 

1.0022 

14.958 

1.0023 

14 893 

1.0023 

14 829 

1 0023 

14.766 

1.0023 

14.703 

1 0023 

14.640 

1 .0024 

14.578 

1 0024 

14.517 

1 0024 

14 456 

1.0024 

14.395 

1.0024 

14.836 

Csc 

! Sec 



Sec 

Csc 

1 0024 

14 3.36 

1 0025 

14 276 

1 0025 

14 217 

1 0025 

14 159 

1.0025 

14 101 

I 0025 

14 044 

1 0026 

13.987 

1.0026 

13.930 

1 0026 

13 874 

1.0026 

13 818 

1 0027 

13 763 

1 0027 

13 708 

1 0027 

13.6.54 

1 0027 

13 600 

1 0027 

A3. 547 

1 0028 

13 494 

1 0028 

13 441 

1 0028 

13 389 

1 0028 

13 3.37 

1 0028 

13 286 

1 0029 

13 2.35 

1 0029 

13 18.1 

1 0029 

13 1.34 

1 0029 

13 0S4 

1 0030 

13 0.15 

1 0030 

12 9.85 

1 0030 

12 937 

1 00.30 

12 HSK 

1 0030 

12 S40 

1 0031 

12 793 

1 0031 

12 745 

1 0031 

12 699 

1 00.31 

12 652 

1 0032 

12 606 

1 0032 

12 560 

1 00,32 

12 514 

1 0032 

12 4(/J 

1 0033 

12 424 

1 0033 

12 379 

1 0033 

12 335 

1 003.3 

12 291 

1 0031 

12 218 

1 0034 

12 201 

1 0031 

12 161 

1.0034 

12.119 

1 0034 

12 076 

1 0035 

12 O.U 

1 0035 

11 992 

1.0035 

11 951 

1.0035 

11 909 

1 0036 

11.868 

1 0036 

11.828 

1 0036 

11 787 

1 0036 

11.747 

1 0037 

11.707 

I 0037 

11 668 

1 00.37 

11 628 

1 0037 

11.589 

1 0038 

11 551 

1 0038 j 

11.512 

1 0038 

11 474 

Csc 

Sec 



Sec 

Csc 

1 0038 

11.474 

1 0038 

11 436 

1 0039 

11.398 

1.00.39 

11 360 

1 0039 

11 323 

1 0039 

11 286 

1 0040 

11 249 

1 0040 

11 213 

1 0040 

11 176 

1 0041 

11 140 

1.0041 

11 105 

1 0041 

11 069 

1 0041 

11 0.34 

1 0042 

10 998 

1 0042 

10 963 

1 0042 

10 929 

1 0042 

10 894 

1 0043 

10 SOO 

1 0043 

10 826 

1 0043 

10 792 

1 0043 

10 758 

1 0044 

10 725 

1 0041 

10 692 

1 0044 

10 6.59 

1 0045 

10 626 

1 0045 

10 .593 

1 0045 

10 .5(>1 

1 0015 

10 529 

1 0046 

10 497 

1 0016 

10 4G5 

1 0046 

10 433 

1 0017 

10 402 

1 0047 

10 371 

1 0047 

10 340 

1 0047 

10 .109 

1 0048 

10 278 

1 0048 

10 2 IS 

1 0048 

10 217 

1 0019 

10 187 

1 0049 

10 157 

1 0049 

10 128 

1 0049 

10 098 

1 0050 

10 0(.8 

1 00.50 

10 0,39 

1 0050 

10 010 

1 0051 

9 9812 

1 0051 

9 9,525 

1 0051 

9 9239 

1 0051 

9 8955 

1 0052 

9 8672 

1 0052 

9 8391 

1 0052 

9 8112 

1 0053 

9 7834 

1 0053 

9 7558 

1 0063 

9.7283 

1 0054 

9 7010 

1 0054 

9 6739 

1.0054 

9 6469 

1 0054 

9 6200 

1 0055 

9 5933 

1 0055 

9.5668 

Csc 

Sec 















NATURAL FUNCTIONS--SECANTS AND COSECANTS (Continued) 

6 * (ISff) (353*) 173 * 7 * (187*) (362*) 172 * 0 * (188*) (351*) i7V 


9 5668 
9.5404 
9 6141 58 

9.4880 57 

9 4620 56 

9 4362 55 
9 4105 54 

9 3850 63 

9 3596 52 

9 3343 51 

9 3092 
9 2842 
9 2593 
9 2346 
9.2100 46 

9 1855 45 
9 1612 44 

9.1370 43 

9 1129 42 

9.0890 41 


1 0061 0 06.52 40 

1 0062 9 0116 39 

1 0002 9 0179 3H 

1 0062 8 9944 37 

1.0063 8 9711 36 

1.0063 8 9479 35 

1 0063 8 9248 34 

1 0064 8 9019 33 

1 0064 8 8790 32 

1 0004 8.8563 31 

1 0005 8 8337 30 

1 0065 8 8112 29 

1 00(i.> 8 7888 28 

1 (X)GG 8 7665 

1.0066 8 7444 


45 1.0092 

46 1 0093 

47 1.0093 

48 1 0093 

49 1 0094 


8.1005 
8 0905 
8 0717 
8 0529 52 

8 0342 61 

8 0156 50 
7 9071 49 

7 9787 48 

7 9004 47 

7.9422 46 

7 9240 45 
7 9059 44 

7 8879 43 

7 8700 42 

7 8.522 41 


7 8168 39 

7 79'i2 38 

7 7817 37 

7 7642 36 

7 7469 35 
7 72<»6 34 

7 7124 33 

7 6953 32 

7. 0783 31 

7 6613 30 
7 6111 29 

7 6276 28 

7 6109 27 

7.5012 26 

7 5776 25 
7 561 1 24 

7 5446 23 

7 5282 22 

7,5119 21 

7.4957 20 
7 4795 19 

7 4635 18 

7 4474 


7.4156 15 
7.3998 14 

7 3840 13 

7 3684 12 

7.3527 11 


1 0098 7.1853 

1.0099 7.1705 

1 0099 7.1557 

1 0100 7.1410 


1 0100 7.1117 

1 0101 7 0972 64 

1 0101 7 0827 53 

1 0102 7.0683 52 

1 0102 7.0539 51 

1 0102 7 0396 50 

1 0103 7.0254 49 

1 0103 7 0112 48 

1 0104 6 9971 47 

1 0104 6 9830 46 

1 0105 6 9690 45 

1 0105 6 9550 44 

1 0105 6 9411 43 

1 0106 6 9273 42 

1.0106 6 9135 41 


1 0107 6 8998 40 

1 0107 6 8861 39 

1 0108 6 8725 S8 

1 0108 6 8589 37 

1.0108 6 8454 36 

1 0109 0 8320 35 

1 0109 6 8186 34 

1 0110 6 8052 

1 0110 6 7919 

1 0111 6 7787 

1 0111 6 7655 

1 0112 6.7523 

1 0112 6 7392 

1 0112 6 7262 


6 5736 
6.5612 
6 5489 
6.5366 I 12 
6.5243 I 11 


06“ (276*) 


113 


(262*) 82 * 98 * (278*) 


(201*) 81 ' 

















NATURAL FUNCTIONS— SECANTS AND COSECANTS (Continued) 

►•(ISO*) (350*) 170 * 10»(190^ (349*) 169 » 11* (Wl*) (348») 168 



99 * (279*) 


( 260 *) 80 * 100 * ( 280 *) ( 259 *) 79 * 101 * ( 281 *) ( 268 *) 78 * 

114 

































NATURAL FUNCTIONS— SECANTS AND COSECANTS (Oatinued) 

U*(192*) (347*) 1 €7* 13* (193®) (346“) I6«» 144 < 194*) (343*^1 «# 


1 0223 

4.8097 

1 0224 

4 8032 

1.0225 

4 7960 

1.0225 

4.7901 

1 0220 

4.7836 

1 0227 

4.7771 

1 0227 

4 7706 

1 0228 

4 7641 

1 0228 

4 7577 

1 0229 

4.7512 

1 0230 

4 7448 

1 0230 

4.7384 

1 0231 

4 7321 

1 02.12 

4.7257 

1.0232 

4.7194 

1 0233 

4.7130 

1 02.14 

4 7007 

1 0234 

1 4 7004 

1 0235 

I 4 6942 

1 0236 

1 4 6879 

1 0230 

! 4 6817 

1 0237 

4 6755 

1.0238 

1 4 0093 

1 0238 

4 6031 

1.0239 

4 6509 

1 0240 

4.6507 

1 0240 

4 6446 

1 0241 

4 6385 

1 0241 

4.6324 

1.0242 

4 6203 

1 0243 

4 6202 

1 0243 

4 6142 

1 0244 

4 6081 

1 0245 

4 6021 

1 0245 

4.5901 

1 0246 

4 5901 

1 02 47 

4 5841 

1 0247 

4 5782 

1 0248 

4 6722 

1,0249 

4 5603 

I 0219 

4 6601 

1 0250 

4 5545 

1 02.51 

4 5480 

1 0251 

4 5128 

1 0252 

4 6369 

1 0253 

4 5311 

1 0253 

4 6253 

1 0254 

4 5195 

1 0255 

4 51.37 

1.0256 

4 5079 

1.0256 

4 5022 

1.0257 

4 49(>1 

1 0258 

4 4907 

1 0258 

4 4850 

1.0259 

4.4793 

1 0260 

4 4736 

1 0200 

4 4679 

1 0261 

4 4628 

1 0262 

4 4566 

1.0262 

4 4510 

1.0203 

4.4454 


Sec 

C8C 

1 0203 

4.4454 

1.0204 

4.4398 

1 0264 

4 4342 

1 0265 

4.4287 

1 0206 

4.4231 

1.02C6 

4.4176 

1 0267 

4.4121 

1.0268 

4.4066 

1 0269 

4.4011 

1.0269 

4.3956 

1 0270 

4.3901 

1 0271 

4 3847 

1.0271 

4.3792 

1 0272 

4.3738 

1 0273 

4.3684 

1 0273 

4.3630 

1 0274 

4.3576 

1 0275 

4 3522 

1 0270 

4 3469 

1 0276 i 

4.3415 

1 0277 

4. 3362 

1 0278 

4 3309 

1.0278 

4.3256 

1.0279 1 

4 3203 

1.0280 

4.3150 

1 0281 

4 8098 

1.0281 

4.3045 

1.0282 

4.2993 

1 0283 

4 2941 

1 0283 

4.2889 

1 0284 

4 2837 

1 0285 

4 2785 

1 0286 

4 2733 

1 0286 

4 2681 

1 0287 

4 2630 

1 0288 

4 2570 

1 0288 

4 2527 

1 0289 

4 2476 

1 0290 

4 2425 

1 0291 

1 4 2375 

1 0291 

4 2324 

1 0292 

4 2273 

1 0293 

4 2223 

1 0294 

4 2173 

1.0294 

4 2122 

1.0295 

4 2072 1 

1 0296 

4 2022 

1.0297 

4.1973 

1 0297 

4.1923 

1.0298 

4 1873 

1 0299 

4 1824 

1 0299 

4 1774 

1.0300 

4 1725 

1 0301 

4 1676 

1.0302 

4.1627 

1.0302 

4.1578 

1.0303 

4.1529 

1.0304 

4.1481 

1.0305 

4.1432 

1.0305 

4.1384 

1.0306 

4 1336 

Csc 

Sec 



1 0309 

4.1144 

1 0310 

4.1096 

1 0311 

4.1048 

1.0311 

4 1001 

1 0312 

4 0954 

1.0313 

4 0906 

1.0314 

4.0850 

1.0314 

4.0612 

1 0315 

4.0765 

1 0316 

4.0718 

1 .0317 

4 0672 

1 0317 

4 0626 

1.0318 

4 0579 

1 0319 

4 0532 

1.0320 

4 0486 

1.0321 

4.0440 

1 0321 

4.0394 

1 0322 

4.0348 

1 0323 

4 0302 

1 0324 

4.0256 

1 0324 

4 0211 

1 0325 

4 0166 

1.0326 

4 0120 

1 0327 

4.0075 

1 0327 

4.0029 

1.0328 

3.9984 

1 0329 

3.9939 

1 0330 

3 9894 

1 0331 

3 9850 

1 0331 

3 9806 

1 0332 

3.9760 

1 0333 

3.9716 

1 0334 

3.9672 

1 0334 . 

3 9627 

1 0335 

3 9583 

1.0336 

3 9539 

1.0337 

3 9495 

1 0338 

3.9451, 

1 0338 

3 9408 ; 

1 0339 

3 9364 1 

1.0340 

3.9320 

1 0341 

3.9277 

1 0342 

3 9234 

1.0342 

3 9190 

1.0343 

3.9147 

1.0344 

3.9104 

1.0345 

3 9061 

1 0346 

3 9018 

1 0346 

3 8976 

1 0347 

3 8933 

1.0348 

3.8890 

1 0349 

3.S848 

1.0350 

3,8806 

1 0350 

3.8763 

1 0351 

8.8721 

1.0352 

3 8679 

1 0353 

3 8637 



Csc 

Sec 


102 » (282®) 


103* (283*) (250“) 7«* 

115 




















NATURAL FUNCTIONS— SECANTS AND COSECANTS (Continued) 

1 »® 095 *) (344*) 184 * 1 €* (19C*) (343*) 163 ® 17 * (197*) (342*) 162 * 


Sec 

Csc 

1 0353 

3.8637 

1 0854 

3 8595 

1 0354 

3 8.553 

1 0355 

3 8512 

1 .035b 

3 8470 

1 0357 

3.8428 

1 0358 

3 8387 

1 035S 

3 831b 

1 0359 

3 8304 

1 0300 

3 8203 

1 03G1 

3 8222 

1 0362 

3 8181 

1 0363 

3 8140 

1 0363 

3 8100 

1 0304 

3.8039 

1 0365 

3 8018 

1 0306 

3 797.S 

1,0307 

3 7937 

1 03(57 

3 7897 

1 0308 

3.7857 

1 0369 

3 7817 

1 0370 

3 7777 

1.0371 

3 7737 

1 0372 

3 7697 

1.0372 

3 76.57 

1 .0373 

3 7017 

1 0374 

3 7577 

1 0375 

3 7538 

1 0376 

8 7498 

1 0377 

3 7459 

1 0377 

3 7420 

1 0378 

3 7381 

1.0379 

3 7341 

1.0380 

3.7302 

1 0381 

3 7203 

1 0382 

3 7225 

1.0382 

3 7180 

1 0383 

3 7147 

1 0384 

3 7108 

1 0385 

3,7070 

1 0386 

3 7032 

1 0387 

3 0993 

1,0388 

3 6955 

1 03S8 

3 6917 

1.0389 

3 0870 

1 0390 

3 6840 

1 0391 

3.6803 

1 0392 

3 6765 

1 0393 

3 6727 

1.0394 

3.6689 

1.0394 

3,6052 

1 0395 

3 6614 

1.0396 

3.6576 

1,0397 

3 6.539 

1.0398 

3.6502 

1 0399 

3.6465 

1 0400 

3.6427 

1 0400 

3.6390 

1 0401 

3.6353 

1,0402 

3.6316 

1.0403 

3 6280 

Cxc 

Sec 


1 0403 

3 6280 

1 0404 

3 6243 

1 0405 

3 6206 

1 0406 

3 6109 

1 0400 

3 6133 

1 0407 

3 6097 

1 0408 

3 6060 

1 0409 

3 6024 

1 0410 

3 5988 


1 0412 

3 5915 

50 

1 041.3 

3 5879 

49 

1 0413 

3 5843 

48 

1 0414 

3 5808 

47 

1 0415 

3 5772 

46 

1 0416 

3 6736 

45 

1 0417 

3 5700 

44 

1 0418 

3 5(ir.5 

43 

1 0419 

3 5029 

42 

1 0420 

3 5594 

41 

1 0421 

3 5539 

40 

1 0421 

3 5321 

39 

1 0422 

3 3488 

38 

1 0423 

3 5454 

37 

1 0424 

3 5418 

36 

1 0425 

3 5.383 

35 

1 0426 

3 5348 

34 

1 0427 

3 5.1 n 

83 

1 0428 

3 5279 

32 

1 0429 

3 5244 

31 

1 0429 

3 52f)9 

30 

1 04.10 

3 5175 

29 

1 0431 

3 5140 

28 

1 04.12 

3 5100 

27 

1 0433 

3 5072 

26 

1 0434 

3 5037 

25 

1 0435 

3 500;4 

24 

1 0130 

3 4909 

23 

1 0437 

3 4935 

22 

1 0438 

3 4901 

21 

1 0439 

3 4807 

20 

1 0439 

3 4833 

19 

1 0440 

3 4799 

18 

1 0441 

3 4706 

17 

1.0442 

3 4732 

16 

1.0443 

3 4099 

15 

1 0444 

3 4{H.5 

14 

1 0445 

3 4032 

13 

1 0446 

3 4508 

12 

1 0447 

3,4565 

11 

1 0448 

3 4532 

10 

1 0449 

3 4499 

9 

1 0450 

3 4465 

8 

1 0450 

3 4432 

7 

1.0461 

3 4399 

6 

1.0452 

3 4367 

5 

1 0453 

3 '4334 

4 

1.0454 

3.4301 

3 

1 0455 

3 4268 

2 

1.0456 

3.4236 

1 

1 0457 

3.4203 

0 



See 

Csc 

0 

1.0457 

3 4203 

1 

1 0458 

3 4171 

s 

1 0459 

3 4138 

s 

1 0400 

3 4106 

4 

1 0401 

3.4073 

5 

1 0462 

3 4041 

6 

1 0403 

3 4009 

7 

1 0403 

3 3977 

8 

1 0404 

3 3945 

9 

1.0465 

3 3913 

10 

1 0466 

3 3881 

11 

1 0407 

3 3849 

12 

1.040-8 

3 3817 

13 

1 0409 

3 3785 

14 

1.0470 

3.3754 

15 

1 0471 

3 3722 

16 

1.0472 

3 3(.91 

17 

1 0473 

3 3059 

IS 

1 0474 

3 .3028 

19 

1 0475 

3 3.390 

20 

1 0470 

3 3505 

21 

1 0477 

3 353 4 

22 

1 fM78 

3 3502 

23 

1 0479 

3 3171 

24 

1 0480 

3.3440 

25 

1 0480 

3 3409 

2b 

1 0481 

3 3.178 

27 

1 0482 

3 3347 

28 

1 04S3 

3 3.il7 

29 

1 0484 

3 3280 

30 

1 0485 

3 3255 

31 

1 04 "<0 

3 3224 

32 

1 0487 

3 .3194 

33 

1 04.88 

3 3103 

34 

1 0489 

3 3133 

35 

1 0490 

3 3102 

36 

1 0491 

3 3072 

37 

1 0492 

3 3012 

38 

1 0493 

3 3012 

39 

1 0494 

3 29ft 1 

40 

1 040.5 

3 2951 

41 

1 0491) 

3 2921 

42 

1 0 497 

3 2891 

43 

1 04‘)S 

3 2K(.l 

44 

1 0499 

3 2831 

45 

1 0500 

3 2801 

46 

1 0501 

3 2772 

47 

1 0.5{J2 

3 2712 

48 

1 0.50.1 

3 2712 

49 

1.0504 

3 2083 

so 

1 0505 

3 2053 

51 

1 0.500 

3 2024 

52 

1 0507 

3 2.V>4 

53 

1 0508 

3 2.505 

54 

1 0509 

3 2535 

SS 

1 0510 

3 2600 

56 

1 0511 

3 2477 

57 

1.0512 

3 244S 

58 

1 0313 

3 2419 

59 

1 0614 

3.2390 

50 

1,0516 

3.2361 


Csc 

Sec 




















NATURAL FUNCTIONS— SECANTS AND COSECANTS (Continued) 

18*(198‘’) (341*) 161 * 19 * (199*) (340*) 160 * 20 “ (200“) (339*) 199 * 


Sec 

Csc 

1.0515 

3 2301 

1 0516 

3 2332 

1 0517 

3 2303 

1 0518 

3 2274 

1 0519 

3 2245 

1 0520 

3.2217 

1 0521 

3 2188 

1 0522 

3.2159 

1 0523 

3 2131 

1.0524 

3 2102 

1 0525 

3 2074 

1.0528 

3 2045 

1 0527 

3 2017 

1 0528 

3 1089 

1 0529 

3 1960 

1 0530 

3 1932 

1 0.531 

3 1904 

1 05.32 

3 1876 

1 0533 

3.1848 

1 0534 

3 1820 

1 0535 

3 1792 

1 0536 

8 1764 

1 0537 

3 1736 

1 0538 

3 1708 

1.0539 

3 1081 

1 0540 

3 16.53 

1 0«541 

3 1025 

1 0.542 

3 l.V)S 

1 05t.J 

3 1.570 

1 0544 

3 1543 

1 0545 

3 1515 

1 0546 

3 1488 

1 0547 

3 1461 

1 0548 

[3 1433 

1 0549 

1 3.1406 

1 0550 

■ 3 1379 

1 0551 

1 8 1.352 

1 05.52 

3 1325 

1 0.5.53 

3 1298 

1 0554 

3 1271 

1 0.555 

3 1244 

1 0.5.56 

3 1217 

1 0.557 

3 1190 

1 0558 

[ 3 11(53 

1 0559 

3 1137 

1 0500 

3 1110 

1 0.561 

3 1083 

1 0503 

3 10.57 

1 0564 

3 1010 

1.0505 

3 1004 

1 0.566 

3 0977 

1 0507 

3 (4951 

1 0568 

3 0925 

1 0.5(>9 

3 0898 

1 0570 

3 0872 

1 0571 

3 0846 

1 0.572 

3 0820 

1 0.573 

3.0794 

1 0574 

3 0768 

1 0575 

3 0742 

1 0.570 

3 0716 

Csc 

Sec 


Sec 

Csc 

1 0576 

3 0716 

1 0577 

3 0690 

1 0578 

3 0664 

1 0579 

3 0638 

1 0580 

3.0612 

1 05S2 

3 0586 

1 0583 

3 0561 

1 0.584 

3 0535 

1 0585 

3 0509 

1 0586 

3 0484 

1 0587 

3 04.58 

1 0.588 

3 0433 

1 0589 

3 0407 

1 0.590 

3 0382 

1.0591 

3 03.57 

1 0.592 

3 0331 

1 0.593 

3 0.306 

1 0594 

3 0281 

1 0595 

3 02.56 

1 0.597 

3 0231 

1 0598 

3 0206 

1 0.599 

3 0181 

1 0600 

3 0156 

1 0001 

3 0131 

1 0602 

3 0106 

1 0603 

3 0081 

1 0()04 

3 0056 

1 0605 

3 0031 

1 0606 

3 0007 

1 0607 

2 9982 

1 0608 

2 9957 

1 0610 

2 9<)33 

1.0611 

2 9008 

1 0612 

2 98.84 

1 0613 

2 98.59 

1 0614 

2 0835 

1 0615 

2 9811 

1 0610 

2 9786 

1 0617 

2 9762 

1 0018 

2 97.58 

1 0619 

2 9713 

1 0(>21 

2 0(489 

1 0622 

2 9605 

1 0623 

2 0041 

1 0624 

2 9017 

1 062.5 

2 9.503 

1 0626 

2 0.5(»9 

1 0()27 

2 9,545 

1 0628 

2 9.521 

1 0029 

2 9498 

1 0631 

2 9474 

1 06.32 

2 94,50 

1 0633 

2 9426 

1 0634 

2 9403 

1 06.55 

2 9379 

1 0036 

2 9355 

1 06.57 

2 93.32 

1 0638 

2 9.308 

1 0640 

2 9285 

1.0641 

2.9261 

1 0042 

2 9238 

Csc 

See 


M 


Sec 

Csc 

1 0642 

2.0238 

1 0643 

2.9215 

1 0644 

2.0101 

1 0645 

2.9168 

1.0646 

2.9145 

1 0647 

2 9122 

1.0649 

2 9099 

1 0650 

2.9075 

1 0661 

2 9052 

1.0652 

2.9029 

1 0653 

2 9006 

1 0654 

2 8983 

1 0655 

2 8960 

1 0657 

2 8938 

1.0658 

a 8915 

1.06.59 

2 8892 

1 0660 

2 8809 

1 0661 

2 8846 

1 0662 

2 8824 

1 0663 

2 8801 

1 0666 

2 8779 

1 0066 

2 8756 

1 0667 

2 8733 

1 06f’)S 

2 8711 

1 0669 

2 86S8 

1 0670 

2 8606 

1 (n.7i 

2 8C14 

1 0673 

2 8621 

1 0674 

2 8599 

1 0075 

2 8577 

1 0676 

2 85.55 

1 0077 

2 8532 

1 0(>7S 

2 8510 

1 0680 

2 848$ 

1 0681 

2 8466 

1 00.82 

2 8444 

1 0(),S3 

2 8422 

1 0084 

2 8400 

1 0686 

2 .8378 

1 0087 

2.8356 

1 0088 

; 2 8334 

1 0089 

2 8312 

1 0690 

2 8291 

1 0(>9l 

2 8209 

1 0092 

2 8247 

1 0694 

2 822.5 

1 0(595 

2 8204 

1 0096 

2 8182 

1 0(.97 

2 8101 

1 0698 

2 8139 

1 0700 

2 8117 

1 0701 

2 8090 

1 0702 

2 807.5 

1 0703 

2 805.1 

1 0704 

2 80.12 

1 0705 

2 8010 

1 0707 

2 79S9 

1 0708 

2 79G.S 

1 0709 

2 7947 

1 0710 

2.7925 

1 0711 

2 7904 

Csc 

See 


109 * (289“) (260“)70* 

117 






















NATURAL FUNCTIONS— SECANTS AND COSECANTS (Continued) 

II* (201*) (338*) 158* 22* (202*) (337*) 157* 23* (203“) (336*) 15«* 


Sm 

C*c 

t.mt 

B.7904 

1.0713 

e.788S 

1.0714 

e 7862 

1.071S 

2.7841 

1.0716 

2.7820 

1.0717 : 

2.7799 

1 0719 

2.7778 

1 0720 

2 7757 

1 0721 

2 7736 

1 0722 

2.7715 

1 0723 

2 7695 

1 0725 

2 7674 

1 0726 

2 7653 

1 0727 

2 7632 

1.0728 

2 7612 

1 0730 

2 7591 

1 0731 

2 7570 

1 0732 

2 7550 

1 0733 

2 7529 

1 0734 

2.7509 

1 0736 

2 7488 

1 0737 

2 74(>8 

1 0738 

2 7447 

1 . 0739 

2 7427 

1 0740 

2 7407 

1 0742 

2 7386 

1 0743 

2 7306 

1 0744 

2 7346 

1 0745 

2 7325 

1 0747 

2 7305 

1 6748 

2 7285 

1 0710 

2.7205 

1 0750 

2 7245 

1 0752 

2 7225 

1 0753 , 

2 7205 

1 .6754 

2 7185 

1 0756 1 

2 7105 

1 0757 

2 7145 

1.0758 

2 7125 

1 0759 

2 7105 

i.C760 

2 7085 

1 0761 

2 70(»5 

1.076* 

2 7016 

1 0764 

2 7026 

I 0765 

2 7006 

1 0766 

2 69.86 

1 0708 

2 0907 

1 0769 

2 0947 

1 0770 

2 0927 

1 0771 

2 0908 

1 0773 

2 6888 

1 0774 

2 68<.9 

1 0775 

2 6849 

1.0777 

2 6830 

1 0778 

2 6811 

1 0779 

2 6791 

1 0780 

2 6772 

1 0782 

2 6752 

1 0783 

2 6733 

1.0784 

2 6714 

1 0785 

2 6695 

Csc 

Sec 




1 0785 

2 6695 

1 0787 

2.6676 

1.0788 

2 6656 

1 0789 

2 6637 

1.0790 

2.6618 

1 0792 

2 6599 

1,0703 

2 6580 

1 0794 

2 6561 

1 0796 

2 6542 

1 0797 

2 6523 

J.0798 

2 6504 

1 0709 

2 6486 

1 0801 

2. 6466 

1 0.802 

2 6447 

1.0803 

2 6429 

1 0.804 

2 6410 

1 0.806 

2 6391 

1 0.S07 

2 (>372 

1 080.8 

2 (>3.'>4 

1.0810 

2 6335 

1.0811 

2 6316 


1 0815 

2 (>260 

1 0816 

2 6242 

1 0817 

2 6223 

1 OS 19 

2 62(35 

1 O.S20 

2 6186 

1 0.821 

2 61(.8 

1 0823 

2 6150 

I 0.824 

2 0131 

1 0.S2.*> 

2 6113 

1 0827 

2 60(5 

1 0.S2H 

2 6076 

1 0829 

2 60.58 

1 08.40 

2 6040 

1 08.42 

2 0022 

1 OS‘43 

2 6003 

1 08.34 

2 5985 

1 08.46 

2 5907 

1 0837 

2 .5949 

1 0838 

2 .5931 

1 0840 

2 .5913 

1 0841 

2 5895 

1 0842 

2 5877 

1 0844 

2 .58.59 

1 0815 

2 .5811 

1 0846 

2 .5823 

1 0.848 

2 .5805 

1.0849 

2 5788 

1 0.8.50 

2 ,5770 

1 0852 

2 .57.52 

1 0853 

2 5734 

1 OS 54 

2 ,5716 

1 0850 

2 6699 

1 0857 

2 5681 

1 0858 

2 5663 

1 0860 

2 5610 

1 0.861 

2 5028 

1.0862 

2 5611 

1 0861 

2 ,5.593 


1 0877 2 &419 
1 0878 2 f>402 


1.0884 2 5333 

X 0885 2 5315 


1 0889 2 5264 


2 S|2 17 40 
2 5230 39 


1.0892 2 5230 

1 0893 2 5213 

1 0895 2 5196 

1 089t> 2 5180 36 

1 0898 2 5163 35 

1 0899 2 5116 34 

1 0900 2 5129 33 

1 0902 2 5112 

1 0903 2 5095 

1 0904 2 5078 : 

1 090b 2 5062 

1 0907 2 5015 

I 0009 2 5028 


1 0911 2 4995 
1 0913 2 4978 
1 0914 2 4962 
1 0915 2 4945 
1 0917 2 4928 


1 0922 2 4S()2 
1 0924 2 4816 

1 0925 2 4830 
1 0927 2 4813 
1 0928 2 4797 
1 0929 2.4780 
























"Natural functions— secants and cosecants (Continued) 

■24*(204») (33S»)I*S* 2S* (205-) (334-, 154* 2S" (206-) (333-) 1S3 


1 0946 

2.4586 

1 0948 

2 4570 

1.0949 

2 4554 

1.0951 

2 45.38 

1 0952 

2 4522 

1 0953 

2 4500 

1,09.5.5 

2 4490 

1 0956 

2 4474 

1 0958 

2 4458 

1.0959 

2.4442 

1 0061 

2.4426 

1 0962 

2 4411 

1 0903 

2 4305 

1 0005 

2 4379 

1 0966 

2.4363 

1 0968 

2 4318 

1 0969 

2 4332 

1 0971 

2 4316 

1 0972 

2.4300 

1 0971 

2.4285 

1 0975 

2 4269 

1 0976 

2 4254 

1 0978 

2 4238 

1.0979 

2.4222 

1 0981 

2 4207 

1 0982 

2 4191 

1 0984 

2 4176 

1 0985 

2 4160 

1 0987 

2 4145 

1 0986 

2.4130 

1 0989 

2 4114 

1 0991 

2 4000 

1 0992 

2 4083 

1 0994 

2 4008 

1 0995 

2 4053 

1 0i)97 

2 4038 

1 0998 

2 4022 

1 1000 

2 4007 

1 1001 

2 3092 

1 1003 

2 3077 

1 1004 

2 3901 

1 1006 

2 3946 

1 1007 

2 3931 

1 1009 

2 .1016 

1 1010 

2 3901 

1 1011 

2 3886 

1 1013 

2 3871 

1 1014 

2 .J850 

1 1016 

2 3841 

1 1017 

2 3826 

1 1019 

2 3811 

1 1020 

2 3796 

1 1022 

2 3781 

1 1023 

2 37()() 

1 1025 

2 3751 

1 . 1026 

2 3736 j 

1 . 1028 

2.3721 

1 1029 

2 3706 


2 3002 00 
2 3647 59 

2 3633 58 

2 3618 57 

2.3603 56 

2 3588 S5 
2 3574 54 

2 3559 53 

2.3545 52 

2.3530 51 

2 3515 50 
2 3501 49 

2 3486 48 

2 3172 47 

2 3457 46 

2 .3443 45 

2 3428 44 

2 3414 43 

2 3400 42 

2 33S5 41 

2 3371 40 

2 3350 39 

2 3342 38 

2 3328 
2 3314 

2 3299 
2 3285 34 

2 3271 33 

2 32.57 32 

2 3242 31 


1 1089 2 3144 

1 1090 2 3130 


2 31.58 I 25 
2 3144 I 24 


2 30S8 20 
2 3074 19 

2 30(j0 18 

2 .104(> 17 

2.3032 16 

2 3018 IS 
2 3004 14 

2 29f>() 13 

2 2‘)76 12 

2 2962 11 

2 2949 to 
2 2935 9 

2 2921 8 

2 2907 
2 2894 


1.1120 2 2SI2 

1.1128 2 2798 

1.1120 2.2785 

1 1131 2 2771 

1.1132 2 2757 

1 1134 2 274* 

1.1130 2 2730 54 

1 1137 2.2717 S3 

1 1139 2 2703 52 

9 1.1140 2 2690 61 

to 1 1142 2 2677 50 

11 1 1143 2 2003 49 

12 1.1145 22050 48 

13 1.1147 2 20.16 47 

14 1.1146 2 2623 46 

15 l.llSO 2 2010 45 

16 1 11.51 2 2.590 44 

17 1 11.53 2 2.583 43 

18 1.1155 2 2570 

19 1.1136 22556 41 

20 1 1158 3 2.543 40 

21 1 1159 2 2.530 39 

22 1.1101 2.2517 38 

23 1.1163 2.2504 37 

24 1.1164 2.2490 36 


1 1168 2 2464 34 
1 1109 2 2451 33 
1,1171 2 24:J8 32 
1 1172 2 2425 31 

1 1174 2 2412 
1 1176 2 2399 
1 1177 2.2385 
I 1179 2 2372 


2 2346 
2 23.13 
2 2320 
2 2.108 
2 2295 21 

2 2282 20 
2 2209 19 

2 22.5<> IS 
2 2243 
2 2-230 


























NATURAL FUNCTIONS— SECANTS AND COSECANTS (Continued) 
27V207‘>) (332*) 152* 28“ (208*) (331*) 151* 2S* (209*) (330)* 150* 



(242*) 62* lie* (298*) (241®) 61* 11 9* (299*) (240*) 60* 


117* (297*) 


120 











NATURAL FUNCTIONS- SECANTS AND COSECANTS (Continued) 

30»(210'») (329“) 149* 31* (211*) (328“) 148* 32* (212*) (327*) 147* 


I 2.0000 60 

1.9990 59 

1 9980 58 

1 9970 57 

I 9960 56 


1 9950 55 
1.99-10 54 

1.9030 53 

1 9920 52 


1 9900 50 
1 9890 49 

1 9880 48 

1 0870 47 

1 98G0 46 

1 9850 45 
1 9840 41 

1 9830 43 

1 9821 42 

1 9811 41 

1 9801 40 

1 9791 39 

1 9781 38 

1 9771 37 

1,97132 36 

1 9752 35 

1 9742 34 

1 9732 33 

1 9722 32 


1 9703 30 
1 9693 29 

1 9684 28 

1 9671 27 

1 9664 26 

1.0654 25 
1 9645 24 

1.9635 23 

1.0625 22 

1 9616 21 

1 9606 20 

1 9597 19 

1 9587 18 

1 9577 17 


1.9558 15 

1 9540 14 

1.9539 13 

1 9530 12 

! 1.9520 11 

1 9511 10 

1 9601 9 

1.9492 8 

1.9482 7 

1.9473 6 



See 

C«c 

1 1792 

1 8871 

1.1794 

1.8S62 

1.1796 

1 8853 

1 . 1798 

1.8844 

1 1800 

1 8836 

1 1803 

1.8827 

1 1805 

1 8818 

1 1807 

t S810 

1 . 1809 , 

1 8801 

1.1811 ; 

1 8792 

1 1813 ) 

1.8783 

1 1815 

1.8775 

1.1818 

1.8766 

1.1820; 

1 8757 1 

1.1822 i 

1 .8749 5 

1 . 1824 , 

1 8740 

1 1826 

1 8731 

1 1828 3 

1 .872.3 

1 1831 j 

1 8714 

1 1833 i 

1.8706 

1 18.35 < 

l.$697 

1 1837 ; 

1 8088 

1 18.3^ 

a 8680 

1 . 1842 ; 

1 8671 

1.1844 

1.8663 

1 1846 

1 86.54 

1 1848 

1 8646 

1.18.50 - 

1 8637 

1 1852 

1 8829 

1 1855 

1 8820 

1.1857 , 

1 8612 

1 1859 

1 8603 

1 1861 

1 8596 

1.1863 

1 8586 

1 . 1866 

1.8678 

1 1868 

1.85B9 

1 1870 

1 8561 

1 1872 

1.8552 

1 1875 

1 8544 

1 1877 

1.8B35 

1 . 1879 

1.6527 

1 18S1 1 

1 8519 

1 1883 . 

1 8510 

1 1886 , 

1.8502 

1 . 1888 

1.8494 

1 1890 

1 8485 

1 1892 

1 8477 

1 1895 1 

1 8468 

1 1897 

1 8460 

1.1899 : 

1.8452 

1 1901 ' 

1 8443 

1 1903 1 

1.8435 j 

1 1906 

1 8427 1 

1 1908 

1 8419 

1 1910 j 

1 8410 1 

1.1912 

1.8402 

1.1915 

1 8394 

1.1917 

1 8385 

1.1919 

1 8877 

1.1921 

1.8369 

1 1934 

1.8361 

Csc 

Sk 


120* <800*) 


(2af*)»t* 1«*(301*) 


(23S*)58* 122* (302*) 


131 





















NATURAL FUNCTIONS— SECANTS AND COSECANTS (Continued) 
W(2tr) (S3<r)l46- S4M214*) (325*) 14S« SS* (215*) (324«) 144- 



12S«(303“) (2360)56" 124" (304") (236") SS" 125" (308") (234") 54" 

122 















NATURAL FUNCTIONS— SECANTS AND COSECANTS (Continued) 

>€•(216*) (323*) 143 * 37 * (217*) (322*) 142 * 38 * (218*) (321*) 141 


1.2361 1 7013 
1 2363 1.7006 
1.2366 1.6999 
1.2369 1.6993 


1 2374 1.6979 
1 2378 1.6972 
1.2379 1.6966 
1 2382 1.6959 


1 2387 1 6945 
1.2390 1 6939 
1 2392 1 6932 
1 2395 1 6923 


1 2400 1.6912 
1.2403 1.6905 
1 2405 1.6898 
1 2408 1 6892 


1 6812 
1 6805 29 

1 6799 28 

1 6792 27 

1 6785 26 

1 6779 25 
1 6772 24 

1 6766 23 

1 6759 22 


1 6746 20 
1 6739 19 

1 6733 18 

1 672() 17 

1.6720 16 

1 6713 15 

1 6707 14 

1 6700 13 

1 6694 12 

1.6687 11 


50 I 1 2494 1 6681 

51 I 1 2497 1 6674 

1 2499 1 6668 

53 1 2502 1 0061 

54 1 2505 1 6653 

55 1 2508 1 6649 

56 1 2510 1 6642 

57 1 2513 1 6636 

58 1.2510 1 6629 

59 1 2519 1 6623 

60 1.2521 1 6616 


1 6616 
1 6610 59 

1 6604 58 

1.6597 57 

1.6591 56 

1.6584 
1.6578 54 

1.6572 53 

1 6565 52 

1.6559 51 

1 6553 50 
1 6546 49 

1 6540 48 

1 6534 47 

1.6527 46 

1 6521 45 

1.6515 44 

1.6508 43 

1 6502 42 

1 6196 41 

1 6489 40 

1 6483 39 

1.6477 
1 6471 1 37 
1 6464 I 36 

1 6458 I 35 
1 6452 I 34 
1 6440 
1 6439 
1 6433 


(218*) 

(321*) 1 

Sec 

C9C 

1.2690] 

1.0248 

1 2693 

1.0237 

1 2696 

1.0231 

1.3690J 

1.6220 

1 2702? 

1.6219 

1.2705^ 

1.0213 

1 2708 

1.0267 

1 2710 

1 6201 

1 2713 

1 6196 

1.2710 

1 6180 

1 2719 

1 01S3 

1 2722 

1 6177 

1 2725 

1 0171 

1 2728 

1 6165 

1.2731 

1.6169 

1 2734 

1 0103 

1 27S7 

1 6147 

1 2740 

1 0141 

1 2748 

1.6135 

1.2745 

1.6129 

1 2748 

1 6123 

1 2751 

1 6117 

1 2754 

1 0111 

1 2757 

1.6105 

1 2760 

1 6099 

1 2763 

1 6093 

1 2766 

1 6087 

1 2700 

1 60S2 

1 2772 

1 0076 

1 2775 

1.0070 

1 2776 

1 0064 

1 2781 

1 6068 

1 27S4 

1 6052 

1 2787 

1 6046 

1 2790 

1 6640 

1.2793 

1 6035 

1 . 2796 

1.6020 

1 2790 

1 6023 

1 2802 

1 0017 

1 2804 

1 6011 

1 2807 

1 6005 

1 2810 

1 0000 

1.2818 

1 5904 

1 2816 

1 5988 

1 2819 

1 59S2 

1 2822 

1 6976 

1 2825 

1.5971 

1 2828 

1 5965 

1.2831 

1 5959 

1.2834 

1 5953. 

1.2837 

1.5948 

1 2840 

1 5942 

1 2843 

1.6936 

1 2846 

1 6630 

1 2849 

1.6925 

1 2852 ' 

1 5919 

1 2855 

1 6013 

1 2859 

1 5007 

1 2862 < 

1 6002 

1 2865, 

1 5896 

1 2868 

1 5890 

Cs c 

Sec 



















NATURAL FUNCTIONS— SECANTS AND COSECANTS (Continued) 


39 * (219*) (320*) 140 * 40 * (220*) f 31 9*) 139 * 41 * (221*) (318®) 130 * 



129 “ (309*) (23U“)50* 130* (310*) (229*) 49 * 131 * (811®) (228*) 40 * 


124 





















NATURAL FUNCTIONS— 5;ECANTS AND COSECANTS (Continued) 

42« (222®) (317*) 137* 43* (223®> (316®) 136* 44* (224®) (315*) 1 3S 


(316*) 136* 44* (224*) 


1 4897 
1 4H92 
! 1 4887 
1 V882 
1 4878 46 

1 4S73 45 
1 4868 44 

1 4SG3 43 
1 4839 42 

1.4854 41 


1 4825 35 
1 4821 34 

I 4810 33 

1 4811 32 

1.4807 31 


1 4778 
1 4774 
1 4709 
1 4704 
1 4760 I 21 


1 4732 1 5 

1 4727 14 

1 4723 13 

1 4718 12 


1 4709 I 10 
1 4704 
1 4700 
1 4695 
1 4090 




1 4617 50 

1 4613 49 

1 4608 48 

1 4604 47 

1.4599 46 

1 4.595 45 
1 4500 44 

1 45.S6 43 

1 4581 42 


I 3748 1 4572 40 

1 3752 1 4568 39 

1 3756 1 4563 38 

I 3759 1 45.59 37 

1 3763 1 4554 36 

1 3767 1 4550 35 

1 .1771 1 4.515 34 

I 3775 1 4511 33 

1 3778 1 4536 

1 3782 1 4532 

1 37S6 1 4527 

1 3700 1 4523 29 

1 3704 1 451,8 28 

1 .3707 1 4514 27 

1 3601 1 4510 26 

I 3s05 1 4505 25 

1 .ISOO 1 450 1 24 

1 3s 13 1 4496 23 

1 .3S17 1 4192 22 

I 3820 1 4487 21 


1 4483 20 
1 4179 19 

I 4174 18 

1 4470 17 


1 3, 8, 5.5 I 441,8 12 

1 3859 I 4443 11 

1 .3863 I 44.39 10 

I 3867 I 4435 9 

1 3871 I 44.30 8 

1 3874 I 4426 

1 3878 1 4422 

1 3882 1 4117 

1 3886 1 4413 

1 3890 1 4409 

l.,3894 1.4404 

1 389.8 1.4400 


1.4374 55 
1 4370 54 

1 4365 53 

1 4361 52 

1.4357 51 

1 4352 50 
I 4.348 49 

I 4344 48 

1.4340 
1.4335 46 

1 4331 45 
1.4327 44 

1.4322 43 

1 4318 12 


1 4310 40 
1.4305 .39 

1 4301 38 

1,4207 .37 

1 4293 36 

1 4288 35 
1 4281 34 

1 4280 
1 4276 
1 4271 


1 4225 
1.4221 
1 1217 
1 4213 I 17 
1.4208 16 


132* (312°) 


133° (313*) 


(220“)46* 134“ (311*) 


















NATURAL TRIGONOMETRIC FUNCTIONS FOR 
ANGLES IN DEGREES AND DECIMALS 


Deg. 

Sin 

Tan 

Cot 

Cos 

Deg 


Deg. 

Sin 

Tan 

Cot 

Cos 

Deg. 

o.» 

.00000 

.OOOOC 

eo 

1.0000 

96.0 


6.6 

.10453 

.10510 

9.514 

0.9946 

84.0 

.1 

.00175 

.00175 

573.0 

1.000( 

89.9 


.1 

.10626 

.1068] 

9.357 

.994J 

83.9 

.2 

.00349 

.00341 

286.5 

l.OOOt 

.8 


.2 

.1080 

.1086J 

9.205 

.9942 

.8 

.3 

.0052^ 

.0052^ 

191.0 

l.OOOC 

.7 


.3 

.10975 

.1104( 

9.058 

.994C 

.7 

.4 

.00698 

.00698 

143.24 

1.0000 

.6 


.4 

.11147 

.11217 

8.915 

.9938 

.6 

.6 

.00873 

.00873 

114.59 

1.0000 

.5 


.5 

.11320 

.11394 

8.777 

.9936 

.5 

.6 

.01047 

.01047 

95.49 

0.99d£ 

.4 


.6 

.11494 

.1157( 

8.643 

.993^ 

.4 

.7 

.01222 

.01222 

81.85 

.999^ 

.3 


.7 

.11667 

.11747 

8.513 

.9932 

.3 

.8 

.01396 

.0139( 

71.62 

.9999 

.2 


.8 

.11840 

.1192^ 

8.386 

.993( 

o 

.9 

.01571 

.01671 

63.66 

.9999 

89.1 


.9 

.12014 

.12101 

8 264 

.9928 

83 T 

1.9 

.01745 

.01746 

57.29 

0.9998 

R9.0 


7.0 

.12187 

.12278 

8.144 

0.9925 

83.0 

.1 

:O1920 

.0192( 

52.08 

.999J 

88.9 


.1 

.12360 

.12456 

8.028 

.992i 

82.9 

.2 

.02094 

.02095 

47.74 

.9998 

.8 


.2 

.12535 

.1263J 

7.916 

.9921 

.8 

.3 

.02269 

.02269 

44.07 

.9997 

.7 


.3 

.12706 

.1281( 

7 800 

.9919 

.7 

.4 

.02443 

.02444 

40.92 

.9997 

.6 


.4 

.12880 

.12988 

7.700 

.9917 

.6 

.5 

02618 

.02619 

38.19 

.9997 

.5 


.5 

.13053 

.13165 

7.596 

.9914 

.5 

.6 

.02792 

02793 

35.80 

.9996 

.4 


.6 

.13226 

.1334S 

7.495 

.9912 

.4 

.7 

02967 

.02968 

33.69 

.9996 

.3 


.7 

.13399 

.13.521 

7.396 

.9910 

.3 

.8 

.03141 

03143 

31.82 

.999.5 

2 


.8 

13572 

.1.369g 

7.300 

.9907 

.2 

.9 

.03316 

03317 

30.14 

.9995 

88.1 


.9 

.13744 

.13876 

7.207 

.9905 

82.1 

2.0 

03490 

03402 

28.64 

0.9994 

88.0 


8.0 

.13917 

.14054 

7.115 

0.9903 

82.0 

.1 

.03664 

.03067 

27.27 

.9993 

87.9 


.1 

.14090 

.142.32 

7.026 

.9900 

81.9 

.2 

.03839 

03842 

26.03 

.9993 

.8 


.2 

.14263 

1441C 

6.940 

.9898 

.8 

.3 

.04013 

04016 

24.90 

.9992 

.7 


.3 

14436 

.14588 

6 855 

.9895 

.7 

.4 

.04188 

.04191 

23.86 

.9991 

.6 


.4 

.14608 

.14767 

6.772 

.9893 

.6 

.5 

.04362 

.04366 

22.90 

.9990 

.5 


.5 

14781 

.14945 

6.091 

.9890 

.5 

.6 

.04536 

04541 

22.02 

.9990 

.4 


.6 

.14954 

.15124 

0 612 

.9888 

.4 

.7 

.04711 

04710 

21.20 

.9989 

.3 


.7 

.15126 

15302 

6 535 

.9885 

.3 

.8 

.04885 

04891 

20.45 

.9988 

j ) 


.8 

.15299 

.15481 

6.460 

.9882 

.2 

.9 

05059 

05066 

19.74 

.9987 

87.1 


.9 

.15471 

.15660 

6.386 

.9880 

81.1 

3.0 

05234 

.05241 

19 081 

0.9986 

87.0 


0.0 

.1.5643 

.15838 

6.314 

0.9877 

81.0 

.1 

.05408 

.05416 

18.464 

.9985 

86 9 


.1 

.15816 

10017 

0.243 

.9874 

80.9 

.2 

,.05582 

05591 

17.886 

.9984 

.8 


.2 

.15988 

16196 

6.174 

.9871 

.8 

.3 

.05756 

.05766 

17.343 

.9983 

.7 


.3 

.16160 

.10376 

6.107 

.9869 

.7 

.4 

.05931 

.05941 

16.832 

.9982 

.6 


.4 

.16333 

.16555 

6.041 

.9866 

.6 

.5 

.06105 

.06116 

16 350 

.9981 

.5 


.5 

.16505 

.10734 

5.976 

.9863 

5 

.0 

.06279 

.06291 

15.895 

.9980 

,4 


.6 

16677 

10914 

5.912 

.9860 

.4 

.7 

.06453 

06467 

15.464 

.9979 

.3 


.7 

16849 

17093 

5.850 

.9857 

.3 

.8 

.06627 

.06642 

15.056 

.9978 

.2 


.8 

.17021 

17273 

5 789 

.9854 

.2 

.9 

.06802 

.06817 

14.669 

.9977 

86.1 


.9 

.17193 

.17453 

5.730 

.9851 

80.1 

4.0 

.06976 

06993 

14.301 

0.9976 

80.0 


10.0 

.1736 

1763 

5.671 

0.9848 

80.0 

1 

.07150 

.07168 

13.951 

.9974 

85.9 


.1 

1754 

.1781 

5 614 

.9845 

79.9 

.2 

.07324 

.07344 

13.617 

.9973 

.8 


.2 

.1771 

1799 

5.558 

.9842 

.8 

.3 

.07498 

.07519 

13 300 

,9972 

.7 


.3 

.1788 

.1817 

5.503 

.9839 

.7 

.4 

.07672 

.07695 

12.996 

.9971 

.6 


.4 

.1805 

.1835 

5.449 

.9836 

.6 

.5 

.07846 

07870 

12.706 

.9969 

.5 


.5 

1822 

1853 

5.396 

.9833 

.5 

.(> 

.08020 

.08046 

12.429 

.9968 

.4 


.6 

.1840 

.1871 

5 343 

.9829 

.4 

.7 

.081 M 

.08221 

12.103 

.9966 

.3 


.7 

.1857 

.1890 

5 292 

.9826 

.3 

.8 

.08368 

.08397 

11.909 

.9965 

.2 


.8 

.1874 

.1908 

5.242 

.9823 

.2 

.9 

.08542 

.08573 

11,664 

.9963 

85.1 


.9 

.1891 

.1926 

5.193 

.9820 

79.1 

5.0 

.08716 

.08749 

11.430 

0,9902 

85.6 


11.0 

.1908 

.1944 

5 145 

0.9816 

79.0 

.1 

.08889 

.08925 

11.205 

.9960 

84.9 


.1 

.3925 

.1962 

5.097 

.9813 

78.9 

.2 

.09063 

.09101 

10.988 

.9959 

.8 


.2 

.1942 

.1980 

5.050 

.9810 

.8 

.3 

.09237 

.09277 

10.780 

.9957 

.7 


,3 

.1959 

.1998 

5.005 

.9806 

.7 

.4 

.09411 

.09453 

10.579 

.9956 

.6 


.4 

.1977 

.2016 

4.959 

.9803 

.6 

.5 

.09585 

.09629 

10,385 

.9954 

. .5 


.5 

.1994 

.2035 

4.915 

.9799 

.5 

.() 

.09758 

.09805 

10.199 

.9952 

.4 


.0 

.2011 

.2053 

4.872 

.9796 

.4 

.7 

.09932 

.09981 

10.019 

.9951 

.3 


.7 

.2028 

.2071 

4.829 

.9792 

.3 

.8 

.10106 

.10158 

9.846 

.9949 

.2 


.8 

.2045 

.2089 

4.787 

.9789 

.2 

.9 

.10279 

.10334 

9.677 

.9947 

84.1 


.9 

.2062 

.2107 

4.745 

.9785 

78.1 

0.0 

.10453 

.10510 

0.514 

0.9945 

84.0 


12.0 

.2079 

.2126 

4.705 1 

0.9781 

78.0 

Deg. 

Coe 

Cot 

Tan 

Sin 

Deg. 


Deg. 

Cos 

Cot 

Tan 1 

Sin 

Deg. 


l.’f! 




NATUEAli FUNCTIONS FOR DEGRESS AND 
DECIMALS (Continued) 


Deg 

Sin 

Tan 

Cot 

Cos 

Deg 

12.0 

0.2079 

0.2126 

4.705 

0.9781 

78,d 

.1 

.2096 

.2144 

4.665 

.9778 

77.9 

2 

.2113 

.2162 

4.625 

.9774 

.8 

3 

.2130 

.2180 

4.586 

.9770 

.7 

4 

.2147 

.2199 

4.548 

.9767 

6 

5 

.2164 

.2217 

4.511 

.9763 

.5 

.6 

.2181 

.2235 

4.474 

,9759 

.4 

.7 

.2198 

.2254 

4.437 

.9755 

.3 

.8 

.2215 

.2272 

4.402 

.9751 

.2 

.9 

2233 

.2290 

4.360 

.9748 

77 1 

13.0 

0.2250 

0.2309 

4.331 

0.9744 

77.0 

.1 

.2207 

.2327 

4.297 

.9740 

76.9 

.2 

.2284 

.2345 

4.264 

.9736 

.8 

.3 

.2300 

.2364 

4.230 

.9732 

.7 

.4 

.2317 

.2382 

4.198 

.9728 

.6 

.5 

.2334 

.2401 

4 165 

.9724 

.5 

.6 

.2351 

.2419 

4.134 

.9720 

.4 

.7 

.2368 

.2438 

4.102 

.9715 

.3 

.8 

2385 

.2450 

4.071 

.9711 

.2 

.9 

.2402 

.2475 

4.041 

.9707 

76 1 

U.O 

0.2419 

0 2493 

4.011 

0 9703 

76.0 

.1 

.2436 

.2512 

3.981 

.9699 

75 9 

.2 

.2453 

.2530 

3.952 

.9694 

.8 

.3 

.2470 

.2549 

3 923 

.9690 

.7 

.1 

.2487 

.2508 

3.895 

.9686 

.6 

.5 

.2504 

.2580 

3.807 

.9681 

.5 

.0 

.2521 

.2005 

3.8.39 

.9677 

.4 

.7 

.2538 

.2623 

3.812 

.9673 

.3 

.8 

.2554 

.2642 

3 785 

.9668 

.2 

.9 

.2571 

.2001 

3.758 

.9064 

75.1 

15.0 

0 2588 

0 2679 

3 732 

0.9659 

75.0 

.1 

.2605 

.2098 

3.700 

.9655 

74.9 

2 

.2622' 

2717 

3.681 

.9650 

.8 

.3 

.2639 

.2730 

3.655 

.9646 

.7 

.4 

.2650 

.2754 

3 630 

.9641 

.6 

.5 

.2672 

.2773 

3.606 

.9636 

.5 

.0 

.2089 

.2792 

3.582 

.9632 

.4 

.7 

.2700 

.2811 

3.558 

.9627 

.3 

.8 

.2723 

.2830 

3 534 

.9622 

.2 

.9 

.2740 

.2819 

3.511 

.9617 

j74.1 

16.0 

0.2756 

0.2807 

3.487 

0.9613 

1 74.0 

.1 

.2773 

.2880 

3.405 

.9608 

1 73.9 

.2 

.2790 

.2905 

3.442 

.9603 

.8 

.3 

.2807 

.2924 

3.420 

.9598 

.7 

•4 

.2823 

.2943 

3.398 

.9593 

.6 

.5 

.2840 

.2902 

3.376 

9588 

.5 

.0 

.28571 

.2981 

3.354 

.9583 

.4 

.7 

.2871 

.3000 

3 333 

.9578 

.3 

.8 

.2800 

.3019 

3 312 

.9.573 

.2 

.9 

.2907 

.3038 

3.291 

.9568 

73.1 

17.0 

0.2924 

0.30.57 

3.271 

0.9563 

73.0 

.1 

.2940 

.3070 

3.251 

.9558 

72.9 

.2 

.2957 

.3090 

3.230 

.9553 

.8 

.3 

.2974 

.3115 

3.211 

.9548 

.7 

.4 

.2990 

.3134 

3.191 

.9542 


f-j 

.3007 

.3153 

3.172 

.9537 

1 .5 

!(> 

.3024 

.3172 

3.152 

i .9532 

.4 

.7 

.3040 

.3191 

3.133 

.9527 

.3 

.8 

.3057 

.3211 

3.115 

1 .9521 

.2 


.3074 

.3230 

3.096 

1 .9516 

72.1 

18.0 

0.3090j 

0.3249 

3.078 

0.9511 

72.0 

Deg. 

i Cos i 

Cot 

Tan 

Sm 

1 Deg. 


Deg. 

Sm 

Tan 

Cot 

Cos 

Deg. 

18.0 

0.3090 

0.3249 

3.078 

0.9511 

72*9 

.1 

.3107 

.3269 

3.060 

.9505 

71.9 

.2 

.3123 

.3288 

3 042 

.9500 

.8 

.3 

.3140 

.3307 

3.024 

.9494 

.7 

.4 

.3156 

.3327 

3.006 

.9489 

.6 

.5 

.3173 

.3346 

2 989 

.9483 

.5 

.0 

.3190 

.3365 

2 971 

.9478 

.4 

.7 

.3206 

.3385 

2 954 

.9472 

.3 

.8 

.3223 

.3404 

2 937 

.9460 

.2 

.9 

.3239 

.3424 

2 921 

.9461 

71.1 

19.0 

0.3256 

0.3443 

2.904 

0.9455 

71.® 

.1 

.3272 

.3463 

2.888 

.9449 

70.9 

.2 

.3289 

.3482 

2 872 

.9444 

.8 

.3 

.3305 

.3502 

2.856 

.9438 

.7 

.4 

.3322 

.3522 

2.840 

.9432 

.6 

.5 

.3338 

.3541 

2.824 

.9426 

.5 

.6 

.3355 

.3561 

2.808 

.9421 

.4 

.7 

.3371 

.3581 

2.793 

.9415 

.3 

.8 

.3387 

.3600 

2.778 

.9409 

.2 

.9 

.3404 

.3620 

2.762 

.9403 

70.1 

20.0 

0.3420 

0.3640 

2.747 

0.9397 

70.0 

,1 

.3437 

.3659 

2.733 

.9391 

69.9 

.2 

.3453 

3079 

2.718 

.9385 

.8 

.3 

.3469 

.3699 

2.703 

.9379 

.7 

.4 

.3486 

.3719 

2.689 

.9373 

.6 

.5 

.3502 

.3739 

2.675 

.93()7 

.5 

.6 

.3518 

.3759 

2.660 

.9361 

.4 

.7 

.3535 

.3779 

2.646 

.9354 

.3 

.8 

.3551 

.3799 

2.633 

.9348 

.2 

.9 

.3567 

.3819 

2.619 

.9342 

69.1 

21.0 

0.3581 

0 3839 

2.605 

0.9336 

09.0 

.1 

.3600 

.38.59 

2 592 

.9330 

68 9 

2 

.3616 

.3879 

2.578 

.9323 

8 

!3 

.3633 

.3899 

2 565 

.9317 

.7 

.4 

.3649 

.3919 

2.662 

.9311 

.6 

.5 

.3665 

.3939 

2.539 

.9304 

.5 

.0 

.3681 

.39.59 

2.526 

.9298 

.4 

.7 

.3697 

.3979 

2.513 

.9291 

.3 

.8 

.3714 

.4000 

2.500 

.9285 

.2 

.9 

.3730 

.4020 

2.488 

.9278 

08.1 

22.0 

0.3746 

0.4040 

2.475 

0.9272 

68.0 

.1 

1 ,3762 

i .4061 

2.463 

.9265 

07.9 

.2 

.3778 

.4081 

2.450 

.0259 

.8 

.3 

.3795 

.4101 

2.438 

.9252 

.7 

.4 

.3811 

.4122 

2,426 

.9245 

.6 

.5 

.3827 

.4142 

2.414 

.9230 

.5 

.6 

.3843 

.4163 

2.402 

.9232 

.4 

.7 

.3859 

.4183 

2.393 

.9225 

.3 

.8 

.3875 

.4204 

2.379 

.9219 

.2 

.9 

.3891 

.4224 

2.367 

.9212 

67.1 

23.0 

0.3907 

0.4245 

2.356 

0.9205 

I 67.0 

.1 

.3923 

.4265 

2.344 

.9198 

06.9 

.2 

.3939 

.4286 

2.333 

.9191 

.8 

.3 

.3955 

.4307 

2.322 

.9184 

.7 

.4 

.3971 

.4327 

2.311 

.9178 

.6 

.5 

.3987 

.4348 

2.300 

.9171 

.5 

.6 

.4003 

.4369 

2.289 

.9164 

.4 

.7 

.4019 

.4390 

2.278 

.9157 

.3 

.8 

.4035 

.4411 

2.267 

.9150 

.2 

.9 

.4051 

.4431 

2.257 

.9143 

66.1 

24.0 

0.4067 

0.4452 

2.246 

0.9135 

66.0 

Deg. 

Cos 

Cot 

Tan 

Sin 

beg. 
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NATURAL FUNCTIONS FOR DEGRESS AND 
DECIMALS (Continued) 


Deg. 

Sm 

Tan 

Cot 

Cos 

Deg. 

30.0 

0.5000 

0.5774 

1.7321 

0.8660 

60.0 

.1 

.5015 

.5797 

1.7251 

.8652 

59.9 

.2 

.5030 

.5820 

1.7182 

.8643 

.8 

.3 

.5045 

.5844 

1.7113 

.8634 

.7 

.4 

.5060 

.5867 

1.7045 

.8625 

.6 

.5 

.5075 

.5890 

1.6977 

.8616 

.5 

.6 

.5090 

.5914 

1.6909 

.8607 

.4 

.7 

.5105 

.5938 

1.6842 

.8599 

.3 

.8 

.5120 

.5961 

1.6775 

.8590 

.2 

.9 

.5135 

.5985 

1.6709 

.8581 

59.1 

31.0 

0.5150 

0.6009 

1.6643 

0.8572 

59.0 

.1 

.5165 

.6032 

1.6577 

.8563 

58.9 

.2 

-5180 

.6056 

1 6512 

.8554 

.8 

.3 

.5195 

.6080 

1.6447 

.8545 

.7 

.4 

.5210 

.6104 

1.6383 

.8536 

.6 

.5 

.5225 

.6128 

1.6319 

.8526 

.5 

.6 

.5240 

.6152 

1.6255 

.8517 

.4 

.7 

.5255 

.6176 

1.6191 

.8508 

.3 

.8 

.5270 

.6200 

1.0128 

.8499 

.2 

.9 

.5284 

.6224 

1.6066 

.8490 

58 1 

32.0 

0.5299 

0.6249 

1.6003 

0.8480 

58.0 

.1 

.5314 

.6273 

1.5941 

.8471 

57.9 

.2 

.5329 

.6297 

1.5880 

.8462 

.8 

.3 

.5344 

.6322 

1.5818 

.8453 

.7 

.4 

.5358 

.6346 

1.5757 

8443 

.0 

.5 

.5373 

.6371 

1.5697 

.8434 

.5 

.6 

.5388 

.6395 

1 5637 

.8425 

.4 

.7 

.5402 

.6420 

1.5577 

.8415 

.3 

.8 

.5417 

.6445 

1.5517 

.8406 

.2 

.9 

.5432 

.6469 

1.5458 

.8396 

57.1 

33.0 

0.5446 

0.6494 

1.5399 

0.8387 

57.0 

.1 

.5461 

.6519 

1.5340 

.8377 

56.9 

.2 

.5476 

.6544 

1.5282 

.8368 

.8 

.3 

.5490 

.6569 

1.5224 

.8358 

.7 

.4 

1 .5505 

.6594 

1.5166 

.8348 

.6 

.5 

.5519 

.6619 

1.5108 

.8339 

.5 

.6 

1 .5534 

.6644 

1.5051 

.8329 

.4 

.7 

.5548 

.6669 

1.4994 

.8320 

.3 

.8 

1 .5503 

.6694 

1.4938 

.8310 

.2 

.9 

.5577 

.6720 

1.4882 

.8300 

56.1 

34.0 

0 5592 

0.6745 

1.4826 

0.8290 

56.0 

.1 

.5606 

.6771 

1.4770 

.8281 

55.9 

.2 

.5621 

.6796 

1.4715 

.8271 

.8 

.3 

1 .5635 

.6822 

1.4659 

.8261 

.7 

.4 

.5650 

.6847 

1.4605 

.8251 

.6 

.5 

* .5664 

.6873 

1.4550 

.8241 

.5 

.6 

I .5678 

.6899 

1.4496 

.8231 

.4 

.7 

.5693 

.6924 

1.4442 

.8221 

.3 

.8 

.5707 

.6950 

1.4388 

.8211 

.2 

.9 

.5721 

.6976 

1.4335 

.8202 

55.1 

35.0 

0.5736 

0.7002 

1.4281 

0.8192 

55.0 

.1 

.5750 

.7028 

1.4229 

.8181 

54.9 

.2 

.5764 

.7054 

1.4176 

.8171 

.8 

.3 

.5779 

.7080 

1.4124 

.8161 

.7 

.4 

.5793 

.7107 

1.4071 

.8151 

.6 

.5 

.5807 

.7133 

1.4019 

.8141 

.5 

.6 

.5821 

! .7159 

1.3968 

.8131 

.4 

.7 

.5835 

.7186 

1.3916 

.8121 

.3 

.8 

.5850 

1 .7212 

1.3865 

.8111 

.2 

.9 

.5864 

.7239 

1.3814 

.8100 

54.1 

36.0 

0.5878 

0.7265 

1.3764 

0.8090 

54.0 

Deg. 

Co.s 

1 Cot 

Tan 

Sin 

Deg. 


Deg. 

Sin 

Tan 

Cot 

Cos 

Deg. 

«4.0 

0.4067 

0.4452 

2.246 

0.9135 

66.0 

.1 

.4083 

.4473 

2.236 

.9128 

65.9 

.2 

.4099 

.4494 

2.225 

.9121 

.8 

.3 

.4115 

.4515 

2.215 

.9114 

.7 

.4 

.4131 

.4536 

2.204 

.9107 

.6 

.5 

.4147 

.4557 

2.194 

.9100 

.5 

.6 

.4163 

.457fi 

2.184 

.9092 

.4 

.7 

.4179 

.4599 

2.174 

.9085 

.3 

.8 

.4195 

.4621 

2.164 

.9078 

.2 

.9 

.4210 

.4642 

2.154 

.9070 

65.1 

25.0 

0.4226 

0.4663 

2.145 

0.9063 

65.0 

.1 

.4242 

.4684 

2.135 

.9056 

64.9 

.2 

.4258 

.4700 

2.125 

.9048 

.8 

.3 

.4274 

.4727 

2.116 

.9041 

.7 

.4 

.4289 

.4748 

2.106 

.9033 

.6 

.5 

.4305 

.4770 

2.097 

.9026 

.5 

.6 

.4321 

.4791 

2 087 

.9018 

.4 

.7 

.4.337 

.4813 

2.078 

.9011 

.3 

.8 

.4352 

.4834 

2.069 

.9003 

.2 

.9 

.4368 

.4856 

2.059 

.8996 

64.1 

26.0 

0.4384 

0.4877 

2.050 

0.8988 

64.0 

.1 

.4399 

.4899 

2.041 

.8980 

63 9 

.2 

.4415 

.4921 

2.032 

.8973 

.8 

.3 

.4431 

.4942 

2.023 

.8965 

.7 

.4 

.4446 

.4904 

2.014 

.8957 

.6 

.5 

.4462 

.4986 

2.006 

.8949 

.5 

.6 

.4478 

.5008 

1.997 

.8942 

.4 

.7 

.4493 

.5029 

1 988 

.8934 

.3 

.8 

.4509 

.5051 

1.980 

.8926 

.2 

.9 

.4524 

.5073 

1.971 

.8918 

63.1 

27.0 

0.4540 

0.5095 

1.963 

0.8910 

63.0 

.1 

.4555 

.5117 

1.954 

.8902 

02.9 

.2 

.4571 

.5139 

1.946 

.8894 

.8 

.3 

.4586 

.5101 

1.937 

.8886 

.7 

.4 

.4002 

.5184 

1.929 

.8878 

.6 

.5 

.4617 

.5200 

1.921 

.8870 

.5 

.6 

.4633 

.5228 

1.913 

.8862 

.4 

.7 

.4048 

.5250 

1.905 

.8854 

.3 

.8 

.4664 

.5272 

1.897 

.8846 

.2 

.9 

.4679 

.5295 

1.889 

.8838 

62.1 

28.0 

0.4695 

0.5317 

1.881 

0.8829 

62.0 

.1 

.4710 

.5340 

1.873 

.8821 

61.9 

.2 

.4726 

.5362 

1.865 

.8813 

.8 

.3 

.4741 

.5384 

1.857 

.8805 

.7 

.4 

.4756 

.5407 

1.849 

.8796 

.0 

.5 

.4772 

.5430 

1.842 

.8788 

.5 

.() 

.4787 

.5452 

1.834 

.8780 

.4 

.7 

.4802 

.5475 

1.827 

8771 

.3 

.8 

.4818 

.5498 

1.819 

.8763 

.2 

.9 

.4833 

.5520 

1.811 

.8755 

61.1 

20.0 

0.4848 

0.5543 

1.804 

0 8746 

61.0 

.1 

.4863 

.5566 

1.797 

.8738 

60,9 

.2 

.4879 

.5589 

1.789 

.8729 

.8 

.3 

.4894 

.5612 

1.782 

.8721 

.7 

.4 

.4909 

.5635 

1.775 

.8712 

.6 

.5 

.4924 

.5658 

1.767 

.8704 

.5 

.6 

.4939 

.5681 

1.760 

.8695 

.4 

.7 

.4955 

.5704 

1.753 

.8686 

.3 

.8 

.4970 

.5727 

1.746 

.8678 

.2 

.9 

.4985 

.5750 

1.739 

.8669 

60.1 

30.0 

0..5000 

0.5774 

1.732 

0.8660 

60.0 

Deg. 

Cos I 

Cot 

Tan 

Sin 

Deg. 
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NATURAL FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 


Deg. 

Sin 

Tan 

Cot 

Cos 

Deg 

36.0 

0.5878 

0 7265 

1.3764 

0.8090 

54.0 

.1 

.5892 

.7292 

1.3713 

.8080 

53 9 

.2 

.5900 

.7319 

1.3663 

.8070 

.8 

.3 

.5920 

.7346 

1.3613 

.8059 

.7 

.4 

.5934 

.7373 

1.3564 

.8049 

.6 

.5 

.5948 

.7400 

1.3514 

.8039 

.5 

.() 

.5962 

.7^27 

1.3465 

.8028 

.4 

.7 

.5970 

.74i)4 

1.3416 

.8018 

.3 

.8 

.5990 

.7^81 

1.3.367 

.8007 


.9 

.6004 

.7508 

1.3319 

.7997 

53.1 

37.0 

0.6018 

0.7536 

1.3270 

0.7986 

53.0 

1 

.6032 

.7.563 

1.3222 

.7976 

52 9 

_2 

.6040 

.7.590 

1.3175 

.7965 

8 

.3 

.6060 

.7(518 

1.3127 

.7955 

.7 

A 

.6074 

.7646 

1.3079 

.7944 

.0 

.5 

.6088 

.7673 

1.3032 

.7934 

.5 

.6 

.6101 

.7701 

1.2985 

.7923 

4 

.7 

.6115 

.7729 

1.2938 

.7912 

.3 

.8 

.6129 

.77.57 

1.2892 

.7902 

.2 

.9 

.6143 

.7785 

1.2846 

.7891 

52.1 

38.0 

0.6157 

0.7813 

1.2799 

0.7880 

52.0 

.1 

.6170 

.7841 

1.27.53 

.7869 

51 9 

.2 

.6184 

.78(59 

1.2708 

.7859 

8 

.3 

.6198 

.7898 

1.2662 

.7848 

.7 

A 

.6211 

! .7926 

il.2617 

.7837 

1 .0 

.5 

.6225 

.7954 

1.2572 

.7826 


.6 

.6239 

.7983 

1.2527 

; 7815 

4 

.7 ' 

.6252 

.8012 

1 2482 

1 7804 

3 

.8 1 

.6260 

.8040 

1 2437 

1 .7793 

.2 

.9 

.6280 

.8069 

1.2393 

.7782 

51.1 

39.0 ! 

0.6293 

0.8098 

1.2349 

0.7771 

51.0 

.1 

.6307 

.8127 

1.2305 

.7760 

50 9 

.2 

.6320 

.8156 

1.2261 

.7749 

.8 

.3 

.6334 

8185 

1.2218 

.7738 

7 

.4 

.6347 

.8214 

1.2174 

.7727 

.6 

.5 

.6361 

.8243' 

1.2131 

.7716 

.5 

.6 

.6374 

.8273 

1.2088 

.7705 

.4 

.7 

.6388 

.8.302 

1 2045 

7694 

3 

.8 

.6401 

.8332 

1.2002 

.76831 

.2 

.9 

.6414 

.8361 

1.1960 

.7072 

50.1 

40.0 

0.6428 

0.8391 

1.1918 

0.7060 

50.0 

.1 

.6441 

.8421 

1.1875 

.7049 

49.9 

.2 1 

.6455 

.8451 

1.1833 

.7038 

.8 

.3 ! 

.6468 

8481 

1.1792 

.7027 

.7 

.4 

.6481 

.8.511 

1.1750 

.7615 

.6 

40.5 

0.6494 

0.8541 

1.1708 

0.7604 

49.5 

Deg. 

Cos 

Cot 

Tan 

i 

Sm 

Deg 


Deg 

Sm 

Tan 

Cot 

Cos 

Deg. 

40.5 

0.6494 

0.8541 

1.1708 

0.7604 

49.5 

.0 

.6508 

.8571 

1 1067 

.7593 

.4 

7 

.6521 

.8001 

1.1626 

.7581 

.3 

.8 

.6534 

.8632 

1.1585 

.7570 

.2 

.9 

.6547 

.8662 

1.1544 

.7559 

49.1 

41.0 

0.6.561 

0.8693 

1.1504 

0.7547 

49.0 

.1 

.6574 

.8724 

1.1463 

.7536 

48.9 

.2 

.6587 

.8754 

1.1423 

.7524 

8 

.3 

.6600 

.8785 

1.1383 

.7513 

.7 

.4 

.6613 

.8816 

1.1343 

.7501 

.6 

.5 

.6626 

.8847 

1.1303 

.7490 

5 

.0 

.6639 

.8878 

1.1263 

.7478 

.4 

.7 

.0652 

.8010 

1.1224 

.7466 

.3 

.8 

.6665 

.8041 

1.1184 

.7455 

.2 

.9 

.6678 

.8972 

1.1145 

.7443 

48.1 

42.0 

0.0691 

0.9004 

1 1106 

0.7431 

48.0 

.1 

.6704 

.9036 

1.1067 

.7420 

47 9 

.2 

.6717 

.9067 

1.1028 

.7408 

8 

.3 

.6730 

.0099 

1.0990 

.7396 

.7 

.4 

.6743 

.9131 

1.0951 

.7385 

.6 

.5 

.6756 

.9163 

1.0913 

.7373 

.5 

.6 

.6769 

.9195 

1.0875 

.7361 

.4 

.7 

.6782 

.9228 

1.0837 

.7349 

,3 

.8 

.6794 

.9260 

1.0799 

.7337 

2 

.9 

.6807 

.9293 

1.0761 

.7325 

47'.1 

43.0 

0.6820 

0.9325 

1.0724 

0.7314 

47.0 

.1 

.6833 

.9358 

1 0686 

.7302 

46 9 

.2 

.6845 

.9391 

1.0049 

7290 

.8 

.3 

.6858 

1 .9424' 

1.0012 

.7278 

.7 

.4 

.6871 

1 .94571 

1.0575 

.7206 

.6 

.5 

.6884 

.9490 

1.0538 

.7254 

.5 

.6 

1 .6896 

1 .9523 

1.0501 

.7242 

A 

.7 

1 .6909 

.95561 

1.0464 

.7230 

3 

.8 

.6921 

.9590! 

1.0428 

.7218 

2 

.9 

.6934 

.9023' 

1.0392 

.7206 

40 1 

44.0 

0.6947 

0.9057' 

1.0355 

0.7193 

46.0 

.1 

.6959 

.9691 

1.0319 

.7181 

45 9 

.2 

.6972 

.9725 

1.0283 

.7169 

.8 

.3 

.0984 

.9759 

1.0247 

.7157 

.7 

.4 

.6997 

.9793 

1.0212 

.7145 

.6 

.5 

.7009 

.9827 

1.0176 

.7133 

.5 

.6 

.7022 

.9861 

1.0141 

.7120 

A 

.7 

.7034 

.9896 

1.0105 

.7108 

.3 

.8 

.7046 

.9930 

1.0070 

.7096 

.2 

.9 

.7059 

.9905 

1.0035 

.7083 

45.1 

45.0 

0.7071 

1.0000 

1.0000 

0.7071 

45.0 

Deg. 

Cos 

Cot 

Tan 

Sin 

Deg 
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L 06 AKITHMS OF TBIOONOMETaiC FUNCTIONS 
FOB ANGLES IN DEGBEES AND DECIMALS 


Deg. 

L. Sin 

L. Tan 

L. Cot 

L. Cos 

Deg. 

0.0 

— • 00 

— CO 

00 

0.0000 

90.0 

.1 

7.2419 

7.2419 

2.7581 

0.0000 

89.9 

.2 

7.5429 

7.5429 

2.4571 

0.0000 

.8 

.3 

7.7190 

7.7190 

2.2810 

0.0000 

.7 

.4 

7.8439 

7.8439 

2.1561 

0.0000 

.6 

.6 

7.9408 

7.9409 

2 0591 

0.0000 

.5 

.6 

8.0200 

8.0200 

1.9800 

0.0000 

.4 

.7 

8.0870 

8.0870 

1.9130 

0.0000 

.3 

.8 

8.1450 

8 1450 

1.8550 

0.0000 

.2 

.9 

8.1961 

8.1962 

1.8038 

9.9999 

89.1 

1.0 

8.2419 

8.2419 

1.7581 

9.9999 

89.0 

.1 

8.2832 

8.2833 

1.7167 

9.9999 

88.9 

.2 

8.321Q 

8.3211 

1.6789 

9.9999 

.8 

3 

8.3558 

8.3559 

1.6441 

9.9999 

.7 

.4 

8.3880 

8.3881 

1.6119 

9.9999 

.6 

.5 

8.4179 

8.4181 

1..5819 

9.9999 

.5 

.6 

8.4459 

8.4401 

1.5539 

9.9998 

.4 

.7 

8.4723 

8.4725 

1.5275 

9.9998 

.3 

.8 

8.4971 

8.4973 

1.5027 

9.9998 

.2 

.9 

8.5206 

8.5208 

1.4792 

9.9998 

88 1 

2.0 

8.5428 

8.5431 

1.4509 

9.9997 

88.0 

1 

8.5640 

8.5643 

1.4357 

9.9997 

87.9 

.2 

8.5842 

8.5845 

1.4155 

9.9997 

8 

.3 

8.6035 

8.6038 

1.3962 

9.9996 

.7 

4 

8.6220 

8.6223 

1.3777 

9.9996 

.6 

.5 

8.6397 

8.6401 

1.3599 

9.9996 

.5 

S 

8.6507 

8 0571 

1.3429 

9.9996 

.4 

.7 

8.0731 

8.6736 

1.3204 

9.9095 

.3 

.8 

8 6889 

8.6894 

1.3106 

9.9995 


9 

8.7041 

8.7046 

1.2954 

9.9994 

87.1 

3.0 

8.7188 

8.7194 

1.2800 

9.9994 

87.0 

.1 

8.7330 

8.7337 

1.2003 

9.9994 

86 9 

2 

8.7408 

8.7475 

1.2525 

9.9993 

.8 

.3 

8.7602 

8.7609 

1.2391 

9.9993 

.7 

.4 

8.7731 

8.7739 

1.2261 

9.9992 

6 

.5 

8.7857 

8.7865 

1.2135 

9.9992 

.5 

.0 

8.7979 

8 7988 

1.2012 

9.9991 

.4 

.7 ! 

8.8098 

8.8107 

1.1893 

9.9991 

3 

.8 

8.8213 

8.8223 

1.1777 

9.9990 

.2 

.9 

8.8326 

8.8336 

1.1604 

9.9990 

86.1 

4.0 

8 8430 

8.8446 

1.1554 

9.9989 

80.0 

.1 

8.8543 

8.8554 

1.1446 

9.9989 

85.9 

.2 

8.8647 

8.8659 

1.1341 

9.9988 

.8 

.3 

8.8749 

8.8762 

1.1238 

9.9988 

.7 

.4 

8.8849 

8.8862 

1.1138 

9.9987 

.6 

.5 

8.8946 

8.8960 

1.1040' 

9.9987 

.5 

.6 

8.9042 

8.9056 

1.0944 

9.998(i 

.4 

.7 

8.9135 

8.9150i 

1.0850 

9.9985 

.3 

.8 

8 9226 

8.9241 

1.0759 

9.9985 

.2 

.9 

8.9315 

8.93311 

1.0669 

9.9084| 

85.1 

5.0 

8.9403 

8.9420 

1.0580 

9.9983 

85.0 

.1 

8.9489 

S.9500 

1.0494 

9.9983 

84.9 

.2 

8.9573 

8.9591 

1.0409 

9,9982 

.8 

.3 

8.9655 

8.9674 

1.0320 

9.9981 

.7 

.4 

8.9736 

8.9756 

1.0244 

9.9981 

.6 

.5 

8.9816 

8.9836 

1.0164 

9.9980 

.5 

.6 

8.9894 

8.9915 

1.0085 

9.9979 

.4 

.7 

8.9970 

8.9992 

1.0008 

9.9978 

.3 

.8 

9.0046 

9.0068 

0.9932 

9.9978 

.2 

.9 

9.0120 

9.0143 

0.9857 

9.9977 

84.1 

6.0 

9.0192 

9.0216 

0.9784 

9.9976 

84.0 

Deg. 

L. Cos 

L. Cot 

L. Tan 

L. Sin 

Deg. 


Deg. 

L. Sin 

L.Tan 

L. Cot 

L. Cos 

Deg. 

6.0 

9.0192 

9.0216 

0 9784 

9.9976 

84.0 

.1 

9 0204 

9.0289 

0 9711 

9.9975 

83.9 

.2 

9.0334 

9.O3P0 

0 9640 

9.9975 

.8 

.3 

9.0403 

8.0430 

0 9570 

9.9974 

.7 

.4 

9.0472 

9.0499 

0.9501 

9.9973 

.6 

.5 

9.0539 

9.0567 

0.9433 

9.9972 

.5 

.6 

9.0005 

9.0633 

0.9367 

9.9971 

.4 

.7 

9.0070 

9.0099 

0.9301 

9.9970 

.3 

.8 

9.0734 

9.0764 

0.9236 

9.9909 

.2 

.9 

9.0797 

9.0828 

0.9172 

9.9968 

83,1 

7.0 

9.0850 

9.0891 

0.9109 

9.9968 

83.0 

.1 

9.0920 

9.0954 

0.9046 

9.9967 

82.9 

.2 

9.0981 

9.1015 

0.8985 

9.9966 

.8 

.3 

9 1040 

9.1076 

0.8924 

9.9965 

.7 

.4 

9.1099 

9.1135 

0.8865 

9.9964 

.6 

.5 

9.1157 

9.1194 

0.8806 

9.9963 

,5 

.0 

9.1214 

9.1252 

0.8748 

9.9962 

.4 

.7 

9.1271 

9.1310 

0.8690 

9.9961 

.3 

.8 

9.1326 

9.1367 

0.8633 

9.9960 

.2 

.9 

9.1381 

9.1423 

0.8577 

9.9959 

82.1 

8.0 

9.1436 

9.1478 

0.8522 

9.9958 

82.0 

.1 

9.1489 

9.1533 

0.8467 

9.9956 

81.9 

.2 

9.1542 

9.1587 

0.8413 

9.9955 

.8 

.3 

9.1591 

9.1640 

0.8360 

9.9954 

.7 

.4 

9.1G46 

9.1093 

0.8307 

9.9953 

.6 


9.1697 

9.1745 

0.8255 

9.9952 

.5 

.6 

9.1747 

9.1797 

0.8203 

9.9951 

.4 

.7 

9.1797 

9.1848 

0.8152 

9.9950 

.3 

.8 

9 1847 

9.1898 

0.8102 

9.9949 

.2 

.9 

9.1805 

9.1948 

0.8052 

9.9947 

81.1 

0.0 

9.1943 

9.1997 

0.8003 

9.9946 

81.0 

.1 

9 1991 

9.2046 

0.7954 

9.9945 

80.9 

.2 

9.2038 

9.2094 

0.7906 

9.9944 

.8 

.3 

0.2085 

9 2142 

0.7858 

9.9943 

.7 

.4 

9.2131 

9.2189 

0.7811 

9.9941 

.6 

.5 

9.2176 

9.2236 

0.7764 

9.9940 

.5 

.6 

9.2221 

9.2282 

0.7718 

9.9939 

.4 

.7 

9.2206 

9.2328 

0.7672 

9.9937 

.3 

.8 

9.2310 

9 2374 

0.7626 

9.9936 

.2 

.9 

9.2353 

9.2419 

0.7581 

9.9935 

80.1 

10.0 

9.2397 

9.2463 

0.7537 

9.9934 

80.0 

.1 

9.2439 

9.2507 

0.7493 

9.9932 

79.9 

.2 

9.2482 

9.2551 

0.7449 

9.9931 

.8 

.3 

9.2524 

9.2594 

0.7406 

9.9929 

.7 

.4 

9.2565 

9.2637 

0.7363 

9.9928 

.6 

.5 

9.260G 

9.2680 

0.7320 

9.9927 

.5 

.6 

9.2G47 

9.2722 

0.7278 

9.9925 

.4 

.7 

9.2687 

9.2764 

0.7236 

9.9924 

.3 

.8 

9.2727 

9.2805 

0.7195 

9.9922 

.2 

.9 

9.2767 

9.2840 

0.7154 

9.9921, 

79.1 

11.0 

9.2806 

9.2887 

0.7113 

9.9919 

79.0 

.1 

9.2845 

9.2927 

0.7073 

9.9918 

78.9 

,2 

9.2883 

9.2967 

0.7033 

9.9916 

.8 

.3 

9.2921 

9.3006 

0.6994 

9.9915 

.7 

.4 

9.2959 

9.3046 

0.6954 

9.9913 

.6 

.5 

9.2997 

9.3085 

0.6915 

9.9912 

.5 

.6 

9.3034 

9.3123 

0.6877 

9.9910 

.4 

,7 

9.3070 

9.3162 

0.6838! 

9.9909 

.3 

.8 

9.3107 

9.3200 

0.6800 

9.9907 

.2 

.9 

9.3143 

9.3237 

0.6763 

9.9906 

78.1 

12.0 

9.3179 

9.3275 

0.6725 

9.9904 

78.0 

Deg. 

L. Cos 

L. Cot 

L. Tan 

L. Sin 

Deg. 
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LOGARITHMS OF FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 


Deg 

L Sm 

L Tan 

L. Cot 

L, Cob 

Deg 


Deg. 

L. Sin jL.Tan 

L Cot 

L. C^os 

Deg 

12.0 

9.3179 

9 3275 

0.6725 

9.9904 

78.0 


18.0 

9 1900 9.5118 0.4882 

9.97S2 


.1 

9.3214 

9.3312 

0.6688 

9 9902 

77 9 


.1 

9 4923'9 5143 0.48,57 

9 9780 

71.9 

.2 

9.3250 

9.3349 

0.6651 

9.9901 

.8 


.2 

0.4946 9 5109 0 4831 

9.9777 

.8 

.3 

9 3284 

9.3385 

0.6615 

9 9899 

.7 


.3 

9.4909 9.5195 0.4805 

9 9775 

7 

.4 

9 3319 

9.3422 

0.6578 

9.9897 

.6 


A 

9 4992 

9.. 5220,0 4780 

9.9772 

.6 

.5 

9 3353 

9.3458 

0.6542 

9 9896 

.5 


.5 

9 5015 9.5245 0.4755 

9.9770 

5 

6 

9.3387 

9.3493 

0.0507 

9.9894 

A 


.6 

9 .5037:0 5270 0 4730 

9 9767 

4 

7 

9.3421 

9.3,529 

0.6471 

9 9892 

.3 


.7 

9 5060 

9..5295,0 470.5 

9.0764 

3 

.8 

9 3455 

9.3564 

0.0430 

9 9891 

,2 


8 

9 5082 

9 5320 

0.4080 

9.9762 

2 

9 

9 3488 

9.3599 

0.6401 

9 9889 

77.1 


.9 

9.5104 

9.5345 

0.4055 

9,9759 

71.1 

13.0 

9.3521 

9 3634 

0.6366 

9 9887 

77.0 


10.0 

9 5l2o 

9.5370 

0 4030 

9 97.57 

71.0 

J 

9.3554 

9.3008 

0 0332 

9.9885 

76.9 


1 

9.5148 

9.5394 

0.4000 

9.9754 

70 9 

.2 

9 3586 

9 3702 

0.0298 

9.9884 

.8 


2 

9 5170 

9 5419 

0.4581 

9.9751 

.8 

.3 

9 3618 

9 3730 

0.0204 

9 9882 

7 


.3 

9.5192 

9.5443 

0.4.5.57 

9 0749 

.7 

.4 

9 3050 

9 3770 

0 6230 

9 9880 

.6 


.4 

9 5213 

9.5467 

0 4533 

9.9740 

6 

.5 

9 3682 

9.3804 

0.0196 

9 9878 

.5 


.5 

9 .5235 

9 5491 

0 4.509 

9 0743 

.5 

.6 

9 3713 

9.3837 

0 6163 

9.9876 

.4 


.0 

9 5256 

9.5510 

0.4484 

0.9741 

.4 

.7 

9.3745 

9.3870 

0 0130 

0.9875 

.3 


.7 

9 .5278 

9 5539 

0.4401 

9 9738 

.3 

.8 

9.3775 

9 3903 

n 6097 

9.9873 

22 


.8 

9.5299 

9.5503 

0 4137 

0.9735 

JT 


9 3806 

9 3935 

0.6005 

9.9871 

76.1 


9 

9 .5320 

9.5587 

0.4413 

9.9733 

70.1 

U.O 

9.3837 

9 3968 

0.6032 

9.9809 

70.0 


20.0 

0..5341 

9.5611 

0.4389 

9 97.30 

70.0 

.1 

9 3867 

9.4000 

0.6000 

9 9807 

75 9 


.1 

9.5301 

9.5634 

0.4306 

9,9727 

69 9 

.2 

9.3897 

9.4032 

0.5908 

9.9805 

.8 


.2 

9 .5382 

9.5658 

0.4342 

9.9724 

.8 

.3 

9 3927 

9.4004 

0.5936 

9 9803 

.7 


.3 

9.5402 

9 5081 

0.4319 

9.9722 

.7 

4 

9.3957 

9.4095 

0.5905 

9 9801 

.0 


.4 

9.5423 

9 5704 

0 4206 

9 9719 

.6 

.5 

9 3986 

9 4127 

0..5873 

9 9859 

.5 


.5 

9 .5443 

9.5727 

0.4273 

9 9716 

,5 

.0 

9 4015 

9.4158 

0.5842 

0.9857 

.4 


.0 

9 5403 

9.5750 

0 42.56 

9 9713 

4 

.7 

9 4044 

9.4189 

0 5811 

0.9855 

.3 


7 

9 5484 

9.5773 

0.4227 

9.9710 

.3 

.8 

9.4073 

9 4220 

0.5780 

9.9853 

o 


.8 

9 5504 

9 5790 

0.4204 

9.9707 

2 

.9 

9 4102 

0 42.50 

0.5750 

9.9851 

75 1 


.9 

9.5523 

9 5819 

0 4181 

9.9704 

69.1 

15.0 

0.4130 

9.4281 

0 .5719 

9 9849 

7 . 5.0 


21.0 

9.5543 

9.5842 

0.4158 

9.9702 

69.0 

.1 

9 4158 

9.4311 

0.5089 

9.9847 

74.9 


.1 

9.5563 

9. 5864 

0.4130 

9.9699 

68 9 

.2 

9 4186 

9.4341 

0.5('.59 

9 9845 

.8 


.2 

9.5583 

9.5887 

0.4113 

9.9696 

.8 

!3 

9 4214 

9,4371 

0.5629 

9.9843 

.7 


.3 

9.. 5602 

9..5909 

0.4091 

9.9693 

7 

.4 

9.4242 

9 4400 

0.5000 

9 9841 

.6 


.4 

9.5621 

9.5932 

0.4068 

9.9690 

.6 

.5 

9.4269 

9.4430 

0.5570 

9 9839 

.5 


.5 

9.5041 

9 .5954 

0.4046 

9.9687 

5 


9 4290 

9 4459 

0.5541 

9 9837 

.4 


.6 

9.5000 

9.5970 

0.4024 

9.9084 

.4 

.7 

9 4323 

9.4488 

0.5512 

9 9835 

3 


.7 

9 5079 

9 5998 

0 4002 

9.9081 

3 

.8 

9 4350 

9,4517 

0.5483 

9.9833 

2 


.8 

9.5698 

9.6020 

0.3980 

9.9078 

,2 

.9 

9 4377 

9.4546 

0.5454 

9.9831 

74!i 


.9 

9.5717 

9.0042 

0 3958 

9.9075 

68 1 

16.0 

9 4403 

9.4575 

0.5425 

9.9828 

74.0 


22.0 ’ 

9.5736' 

9 6004 

0.3030 

9 9072 

68.0 

,1 

9 4430 

9.4003 

0..5397 

9 9826 

73 9 


.1 

9.5754 

9.0080 

0.3914 

9.9069 

67.9 

2 

9.4450! 

9.4632 

0.5308 

9.9824 

.8 


.2 

9 5773 

9 6108 

0.3892 

9 90()0 

8 

.3 

9.4482 

9.4000 

0.5340 

9 9822 

.7 


..3 

9.5792 

9.6129 

0.3871 

9.9062 

.7 

.4 

9 4508 

9.4688 

0.5312 

9 9820 

.6 


.4 

9 5810 

9.0151 

0.3849 

9.9059 

.6 

5 

9.4533 

9.4716 

0.5284 

9.9817 

.5 


.5 

9.5828 

9 0172 

0.3828 

9.9056 

.5 

.() 

9.4559 

9.4744; 

0.5250 

9.9815 

.4 


.0 

9 5847 

9.0194 

0 3806 

9 9053 

.4 

.7 

9.4584 

9 4771 

0.5229 

9.9813 

.3 


.7 

9 5805 

9 0215 

0.3785 

9.90.50 

.3 

.8 

9 4009 

9. 4799 1 

0..52()1 

0 9811 

.2 


.8 

9 5883 

9 6230 

0.3704 

9.9047 

2 

9 

9 4634 

9.4826 

0.5174 

9 9808 

73.1 


.9 

9.5901 

9.0257 

0.3743 

9.9043 

67’T 

17.0 

9. 4059 

0 4853 

0 5147 

9.9806 

7».0 


23.0 

9.5919 

9.0279 

0.3721 

9.9040 

67.0 

.1 

9.4684 

9.4880 

0.5120 

9.9804 

72,9 



9.. 5937 

9.0300 

0.3700 

9.9637 

60 9 

.2 

9.4709 

9.4907 

0.5093 

9.9801 

.8 


.2 

9.59.54 

9,0321 

0.3079 

0,9634 

.8 

3 

9.4733 

9.4934 

0.5066 

9.9799 

.7 


.3 

9.5972 

9.0341 

0.3059 

9 9631 

.7 

.4 

9 4757 

9.4961 

0.5039 

9.9797 

.0 


.4 

9.5990 

9.6362 

0.3038 

y 9627 

.0 

.5 

9.4781 

9.4987 

0.5013 

9.9794 

.5 


.5 

9.6007 

9.0383 

0.3G17 

9.9624 

,5 

.6 

9.4805 

9.5014 

0.4980 

9.9792 

.4 


.6 

9.6024 

9.6404 

0.3596 

9 9621 

.4 

.7 

9.4829 

9.5040 

0.4960 

9.9789 

.3 


.7 

9.6042 

9.0424 

0.3576 

9 9617 

.3 

.8 

9 4853 

9.5066 

0 4934 

9.9787 

.2 


.8 

9.6059 

9.6445 

0.3555 

9.9614 

.2 

.9 

9.4876 

9.5092 

0.4908 

9 9785 

72 1 


.9 

9 6076 

9.6465 

0 3535 

9,9611 

60.1 

18.0 

9.4900 

9.5118 

0.4882 

9 9782 

72.0 


24.0 

9.609319 6486 

0.3514 

9 9607 

66.0 

Deg. 

L. Cos 

L Cot L. Tan 

L, Sin 1 Dog 


Deg. 

L Cos L. Cot 

L. T.an 

L. Sin 

Deg. 
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LOGABITHM8 OF FUNCTIONS FOE DEGEEES AND 
DECIMALS (Continued) 


Deg 

L. Sin 

L. Tan 

L. Cot 

L. Cos 

Deg 


Deg. 

L. Sin 

L. Tai 

L. Cot 

L. Cos 

Deg. 


9.6093 

9.6486 

0.3514 

9.9607 

6«.0 


30.0 

9.6990 

9.7614 

0.2386 

9.9375 

60.0 

1 

9.6110 

9.650( 

0.3494 

9.9604 

65 9 


.1 

9.7003 

9.7632 

0.236fi 

9.9371 

59.9 

.2 

9.6127 

9.6527 

0.3475 

9.9601 

.8 


.2 

9.7016 

9.7649 

0.2351 

9 9367 

.8 

.3 

9.614^ 

9.6547 

0.3455 

9.9597 

.7 


3 

9.7029 

9.7667 

0.2333 

9 9362 

.7 

.4 

9.6161 

9.6567 

0.3433 

9.9594 

.6 


•4 

9.7042 

9.7684 

0.2316 

9.9358 

.6 

.5 

9 6177 

9.6587 

0.3413 

9 9590 

.5 


.5 

9.7055 

9.7701 

0.2299 

9.9353 

.5 

.6 

9 6194 

9.6607 

0.3393 

9.9.587 

.4 


.6 

9.7068 

9.7719 

0.2281 

9.9349 

.4 

.7 

9 6210 

9.6627 

0.3373 

9.9683 

.3 


.7 

9.7080 

9.7736 

0.2264 

9.9344 

.3 

.8 

9.6227 

9.6647 

0.3353 

9.9580 

,2 


.8 

9.7093 

9.7753 

0.2247 

9.9340 

.2 

.9 

9.6243 

9.6667 

0.3333 

9.9576 

65.1 


.9 

9.7106 

9.7771 

0.2229 

9.9335 

69.1 

25.0 

9.6259 

9.6687 

0.3313 

9.9573 

65.0 


31.0 

9.7118 

9.7788 

0.2212 

9.9331 

59.0 

.1 

9.6276 

9.6706 

0.3204 

9,9.560 

64 9 


.1 

9.7131 

9.7805 

0.2196 

9.9326 

68.9 

2 

9.6292 

9.6726 

0 3274 

9 9566 

8 


.2 

9.7144 

9.7822 

0 2178 

9.9.322 

.8 

.3 

9.6308 

9.6746 

0.3254 

9.9562 

.7 


.3 

9.7156 

9.7839 

0.2161 

9.9317 

.7 

.4 

9.6324 

9.6765 

0.3235 

9.9558 

.6 


.4 

9.716819.7856 

0.2144 

9.9312 

.6 

.5 

9.6340 

9.6785 

0.3215 

9.9555 

.5 


.6 

9.7181 

9.7873 

0.2127 

9.9308 

.5 

.6 

9.6356 

9.6804 

0.3196 

9.9551 

.4 


.6 

9 7193 

9.7800 

0.2110 

9.9303 

.4 

.7 

9.6371 

9.6824 

0.3176 

9.9548 

.3 


.7 

9.7205 

9.7907 

0.2093 

9.9298 

..3 

.8 

9.6387 

9.6843 

0.:-!157!9.9544 

.2 


.8 

9.7218 

9.7924 

0.2076 

9.9294 

.2 

.9 

9 6403 

9.6863 

0.3137 

9 9540 

64 1 


.9 

9.7230 

9.7941 

0 2059 

9.9289 

58 1 

20.0 

0.6418 

9.6882 

0 .U18 

0 9537 

64.0 


32.0 

9 7242 

9.7958 

0.2042 

9.9284 

58.0 

.1 

9.6434 

9.6901 

0.3099 

9.9533 

63.9 


.1 

9.7254 

9.7975 

0.2025 

9.9279 

57.9 

.2 

9.6449 

9.6920 

0..3080 

9.9529 

.8 


.2 

9.7266 

9.7992 

0.200S 

9.9275 

.8 

.3 

9 6465 

9 6939 

0.3061 

9 9525 

7 


.3 

9 7278 

9.8008 

0.1992 

9.9270 

.7 

.4 

9.6480 

9.6958 

0.3042 

9.9522 

.6 


.4 

9.7290 

9.8025 

0.1975 

9.9265 

.6 

.5 

9.6495 

9.6977 

0.3023 

9.9518 

.5 


.5 

9 7302 

9.8042 

0.1958 

9.9260 

.5 

.6 

9.6510 

9.6996 

0 3004 

9.9514 

.4 


.6 

9.7314 

9 8059 

0.1941 

9 9255 

.4 

.7 

9.6526 

9,7015 

0 2985 

9.9510 

3 


.7 

9.7326 

9.8075 

0.1925 

9.9251 

.3 

.8 

9.6541 

9.7034 

0.2966 

9.9506 

.2 


.8 

9.7338 

9.8092 

0.1908 

9.9246 

.2 

.9 

9.6556 

9.7053 

0.2947 

9.9503 

63.1 


.0 

9.7349 

9.8109 

0.1891 

9.9241 

57 1 

27.0 

9.6570 

9.7072 

0.2928 

9.9499 

63.0 


33.0 

9.7361 

9.8125 

0.1875 

9.9236 

57.0 

.1 

9.6585 

9.7090 

0.2910 

9 9495 

62 9 


.1 

9.7373 

9.8142 

0.1858 

9.9231 

56 9 

.2 

9.6600 

9.7109 

0.2891 

9.9491 

.8 


2 

9.7384 

9.8158 

0.1842 

9.9226 

.8 

.3 

9.6615 

9.7128 

0 2872 

9.9487 

.7 


!3 

9.7396 

9 8176 

0.1825 

9.9221 

.7 

.4 

9.6629 

9.7146 

0.2854 

9.9483 

,6 


.4 

9.7407 

9.8191 

0.1809 

9.9216 

.6 

.5 

9.6644 

9.7165 

0,2835 

9.9479 

.5 


.5 

9.7419 

9.8208 

0.1792 

9.9211 

.5 

.6 

9,6659 

9.7183 

0.2817 

9.9475 

.4 


.6 

9.7430 

9.8224 

0.1776 

0.9206 

.4 

7 

9.6673 

9.7202 

0 2798 

9 9471 

3 


.7 

9 7442 

9 8241 

0.1759 

9 9201 

3 

.8 

9.6687 

9.7220 

0.2780 

9.9467 

2 


.8 

9.7453 

9.8257 

0.174319 9196 

^2 

.9 

9.6702 

9.7238 

0.2762 

9.9463 

62J 


.9 

9.7464 

9.8274 

0.1726 

9.9191 

56*1 

28.0 

9 6716 

9.7257 

0.2743 

0 9459 

62.0 


34.0 

9 7476 

9.8290 

0.1710 

9.9186 

56.0 

.1 

9.6730 

9.7275 

0,2725 

9.9455 

61 9 


.1 

9.7487 

9.8306 

0.1694 

9.9181 

55 9 

.2 

9.6744 

9.7293 

0.2707 

9.9451 

.8 


.2 

9.7498 

9.8323 

0.1677 

9.9175 

.8 

.3 

9.6759 

9.7311 

0,2689 

9.9447 

.7 


.3 

9.7509 

9.8339 

0.1661 

9.9170 

.7 

.4 

9,6773 

9.7330 

0.2670 

9.9443 

.6 


4 

9 7520 

9.8365 

0.1645 

9 9165 

6 

.5 

9.6787 

9.7348 

0.2652 

9.9439 

.5 


.5 

9.7531 

9.8371 

0.1629 

9.9160 

.5 

.6 

9.6801 

19.7366 

0.2634 

9.9435 

.4 


.6 

9.7542 

9.8388 

0.1612 

9.9165 

4 

.7 

9.6814 

19.7384 

0.2616 

9.9431 

.3 


.7 

9.7553 

9.8404 

0.1596 

9.9149 

.3 

.8 

9.6828 

9.7402 

0,2598 

9.9427 

.2 


.8 

9 7564 

9.8420 

0.1680 

9.9144 

2 

.9 

9.6842 

9.7420 

0.2580 

9.9422 

61 1 


.9 

9.7576 

9.8436 

0.1564 

9.9139 

55.1 

29.0 

9.6856 

9.7438: 

0.2562 

9.9418 

61.0 


35.0 

9.7586 

9.8452 

0.1548 

9.9134 

55.0 

.1 

9.6869 

9.7455 

0.2546 

9.9414 

60 9 


.1 

9.7597 

9.8468 

0.1532 

9.9128 

54.9 

.2 

9.6883 

9.7473 

0.2527 

9.9410 

.8 


.2 

9.7607 

9.8484 

0.1516 

9.9123 

.8 

.3 

9.6896 

9.7491 

0.2509 

9.9406 

.7 


.3 

9 7618 

9.8501 

0.1499 

9.9118 

.7 

.4 

9.6910 

9.7509 

0.2491 

9.9401 

.6 


.4 

9.7629 

9.8517 

0.1483 

9 9112 

.6 

.5 

9.6923 

9.7526 

0.2474 

9.9397 

.5 


.5 

9.7640 

9.8533 

0.1467 

9.9107 

.5 

.6 

9.6937 

9.7544 

0.2456 

9.9393 

.4 


.6 

9.7650 

9.8649 

0.1451 

9.9101 

.4 

.7 

9.6950 

9.7562 

0.2438 

9.9388 

.3 


.7 

9.7661 

9.8565 

0.1435 

9 9096 

.3 

.8 

9.6963 

9.7579 

0.2421 

9.9384 

.2 


.8 

9.7671 

9 8681 

0.1419 

9.9091 

.2 

.9 

9.6977 

9.7697 

0.2403 

9.9380 

60.1 


.9 

9.7682 

9.8597 

0.1403 

9.9085 

54.1 

30.0 

9.6990 

9 7614 

0.2386 

9.9376 

60.0 


36.0 

9.7692 

9.8613 

0 1387 9 9080 

54.0 

Deg 

L. Cos 

L. Cot 

L. Tan 

L, Sm 

Deg 


Deg. 

L. Cos 

L Cot 

L. Tan L. Sin 

Deg 
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LOGARITHMS OF FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 


Deg. 

L. Sin 

L. Tan 

L. Cot 

L. Co6 

Deg. 

36.0 

9.7692 

9.8613 

0.1387 

9.9080 

54.0 

.1 

9.7703 

9.8629 

0.1371 

9.9074 

53.9 

.2 

9.7713 

9.8644 

0.1356 

^069 

.8 

.3 

9.7723 

9 8660 

0.1340 

9.9063 

.7 

.4 

9.7734 

9.8676 

0.1324 

9.9057 

.6 

.5 

9.7744 

9.8692 

0.1308 

9.9052 

.5 

.6 

9 7754 

9.8708 

0.1292 

9.9046 

.4 

.7 

9 7764 

9 8724 

0.1276 

9.9041 

.3 

.8 

9.7774 

9 8740 

0.1260 

9.9035 

.2 

.9 

9.7785 

9.8755 

0.1245 

9.9029 

53.1 

37.0 

9 7795 

9.8771 

0.1229 

9.9023 

53.0 

.1 

9 7805 

9 8787 

0.1213 

9 9018 

62.9 

.2 

9 7815 

9 8803 

0.1197 

9.9012 

.8 

.3 

9.7826 

9.8818 

0.1182 

9 9006 

.7 

.4 

9 7835 

9.8834 

0.1166 

9.9000 

.6 

.6 

9 7844 

9.8850 

0-1150 

9.8995 

5 

.6 

9 7854 

9 8865 

0.1135 

9.8989 

.4 

.7 

9.7864 

9 8881 

0.1119 

9 8983 

.3 

.8 

9.7874 

9.8897 

0.1103 

9.8977 

-2 

.9 

9.7884 

9.8912 

0.1088 

9.8971 

62.1 

38.0 

9 7893 

9.8928 

0.1072 

9.8965 

52.0 

1 

9 7903 

9.8944 

0.1056 

9.8959 

51.9 

.2 

9 7913 

9.8959 

0.104] 

9.8953 

.8 

.3 

9.7922 

9 8975 

0.1025 

9.8947 

.7 

.4 

9 7932 

9.8990 

0.1010 

9.8941 

.6 

.5 

9.7941 

9 9006 

0.0994 

9.8935 

.5 

.6 

9 7951 

9.9022 

0.0978 

9 8929 

.4 

.7 

9.7960 

9.9037 

0.0963 

9.8923 

.3 

.8 

9 7970 

9.9053 

0 0947 

9 8917 

.2 

.9 

9.7979 

9.9068 

0.0932 

9.8911 

51.1 

39.0 

9.7989 

9.9084 

0.0916 

9.8905 

51.0 

.1 

9 7998 

9.9099 

0 0901 

9.8899 

50.9 

.2 

9.8007 

9.9115 

0.0885 

9.8893 

.8 

.3 

9 8017 

9.9130 

0.0870 

9.8887 

,7 

A 

9.8026 

9,9146 

0.0854 

9 8880 

.6 

.5 

9.8035 

9.9161 

0.0839 

9.8874 

.5 

.6 

9.8044 

9.9176 

0 0824 

9 8868 

.4 

.7 

9.8053 

9,9192 

0.0808 

9.8802 

.3 

.8 

9.8063 

9 9207 

0 0793 

9 8855 

2 

.9 

9.8072 

9.9223 

0.0777 

9 8849 

501 

40.0 

9 8081 

9.9238 

0.0762 

9 8843 

50.0 

.1 

9.8090 

9.9254 

0.0746 

9.8836 

49 9 

.2 

9.8099 

9.9269 

0.0731 

9,8830 

.8 

.3 

9.8101 

9.9284 

0.0716 

9.8823 

.7 

.4 

9.8117 

9.9300 

0.0700 

9,8817 

.6 

.5 

9.8125 

9.9315 

0.0685 

9.8810 

.5 

.0 

9.8131 

9.9330 

0.0670 

9.8804 

.4 

.7 

9.8143,9.9346 

0.0654,9.8797 

.3 

.8 

9.8152 9.9361 

0 0639,9.8791 

2 

.9 

9 816119.9376 

0.0624 9.8784 

49.1 

41.0 

9.816919.9392 

0.0608 9.8778 

49.0 

Deg. 

L. Coa L. Cot 

L. TanL Sin 

Deg. 


Deg 

L. Sin 

L. Tan 

L. Cot 

L. Cos 

Deg. 

41.0 

9 8169 

9.9392 

0.0608 

9.8778 

49.0 

.1 

9.8178 

9.9407 

0.0693 

9.8771 

48.9 

.2 

9.8187 

9.9422 

0.0678 

9.8765 

.8 

.3 

9.8195 

9.9438 

0.0562 

9.8758 

.7 

.4 

9.8204 

9.9453 

0.0647 

9.8751 

.6 

.5 

9.8213 

9.9468 

0.0532 

9.8745 

.5 

.6 

9.8221 

9.9483 

0.0517 

9.8738 

.4 

.7 

9.8230 

9 9499 

0.0501 

9.8731 

.3 

.8 

9.8238 

9.9514 

0.0486 

9.8724 

*2 

.9 

9.8247 

9.9529 

0.0471 

9.8718 

48.1 

42.0 

9.8255 

9.9544 

0.0456 

9.8711 

48.0 

.1 

9 8264 

9.9660 

0.0440 

9.8704 

47.9 

2 

9.8272 

9.9575 

0.0425 

9.8697 

.8 

.3 

9.8280 

9.9690 

0.0410 

9.8690 

.7 

.4 

9.8289 

9.9605 

0.0395 

9.8683 

6 

.5 

9.8297 

9.9621 

0.0379 

9 8676 

.5 

.6 

9.8305 

9.9636 

0.0364 

9.8669 

.4 

.7 

9.8313 

9.9651 

0.0349 

9.8662 

.3 

.8 

9 8322 

9.9666 

0.0334 

9.8655 

.2 

9 

9.8330 

9.9681 

0.0319 

9.8648 

47.1 

43.0 

9.8338 

9.9697 

0.0303 

0.8641 

47.0 

.1 

9.8346 

9.9712 

0.0288 

9.8634 

40.9 

.2 

9.8354 

9.9727 

0.0273 

9.8627 

.8 

.3 

9.8362 

9.9742 

0.0258 

9.8620 

.7 

.4 

9.8370 

9.9757 

0.0243 

9.8613 

.6 

.5 

9.8378 

9.9772 

0.0228 

9.8606 

.6 

.6 

9,8386 

9.9788 

0.0212 

9.8698 

.4 

.7 

9.8394 

9 9803 

0.0197 

9.8691 

.3 

.8 

9.8402 

9.9818 

0 0182 

9.8584 

,2 

.9 

9.8410 

9.9833 

0.0167 

9.8577 

46! 1 

44.0 

9.8418 

9.9848 

0.0152 

9.8560 

46.0 

.1 

9.8426 

9.9864 

0.0136 

9 8562 

45.9 

.2 

9.8433 

9.9879 

0 0121 

9.8555 

.8 

.3' 

9.8441 

9.9894 

0.0106 

9.8547 

.7 

A, 

9.8449 

9.9909 

0.0091 

9.8540 

.6 

.5 

9.8457' 

9.9924 

0.0076 

9.8532 

.5 

.6 

9.8464 

9 9939 

0 0061 

9 8525 

.4 

.7 

9.8472 

9,9955 

0.0045 

9.8517 

.3 

.8 

9.8480 

9.9970 

0.0030 

9 8510 

.2 

.9 

9.8487 

9.9985 

0.0015 

9.8502 

45.1 

45.0 

9.8495 

0.0000 

0.0000 

9.8495 

45.0 

Deg 

L. Cos 

L. Cot 

L. Tan 

L. Sin 

Deg. 
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NATURAL FUNCTIONS FOR ANGLES IN RADUNS 


Rad. 

Sin 

Tan 

Cot 

Cos 


.47943 

.54630 

1.8305 

.87758 

.61 

.48818 

.55936 

1.7878 

.87274 

.52 

.49688 

.67256 

1.7465 

.86782 

.63 

.50553 

.58592 

1.7067 

.86281 

.54 

.51414 

.69943 

1.6683 

.86771 

.55 

.62269 

.61311 

1.6310 

.85252 

.66 

.53119 

.62695 

1.5950 

.84726 

.57 

.53963 

.64097 

1.6601 

.84190 

.58 

.54802 

.65517 

1.5263 

.8.3646 

.69 

.55636 

.66956 

1.4935 

.83094 

.00 

.56464 

.68414 

1.4617 

.82534 

.61 

.57287 

.69892 

1.4308 

.81965 

.62 

.68104 

.71391 

1.4007 

.81388 

.63 

.58914 

.72911 

1.3715 

.80803 

.64 

.69720 

.74454 

1.3431 

.80210 

.65 

.60619 

.76020 

1.3164 

.79608 

.66 

.61312 

.77610 

1.2885 

.78999 

.67 

.62099 

.79225 

1.2622 

.78382 

.68 

.62879 

.80866 

1.2366 

.77757 

.69 

.63654 

.82534 

1.2116 

.77125 

.70 

.64422 

.84229 

1.1872 

.76484 

.71 

.65183 

.85953 

1.1034 

.75836 

.72 

.65938 

.87707 

1.1402 

.75181 

.73 

.66087 

.89492 

1.1174 

.74517 

.74 

.67429 

.91309 

1.0952 

.73847 

.75 

.68164 

.93160 

1.0734 

.73169 

.76 

.68892 

.95045 

1.0621 

.72484 

.77 

.69614 

.96967 

1.0313 

.71791 

.78 

.70328 

.98928 

1 0109 

.71091 

.79 

.71035 

1.0092 

.99084 

.70385 

.80 

.71736 

1.0296 

.97121 

.69671 

.81 

.72429 

1.0505 

.95197 

.689.50 

.82 

.73115 

1.0717 

.93309 

.68222 

.83 

.73793 

1.0934 

.91455 

.67488 

.84 

.74464 

1.1156 

.89635 

.66746 

.85 

.76128 

1.1383 

.87848 

.65998 

.86 

.75784 

1.1616 

.80091 

.65244 

.87 

.76433 

1.1853 

.84365 

.04483 

.88 

.77074 

1.2097 

.82068 

.63715 

.89 ! 

.77707 

1.2346 

.80998 

.62941 

.00 

.78333 

1.2602 

.79355 

.62161 

.91 

.78950 

1.2864 

.77738 

.61375 

.92 

.79660 

1.3133 

.76146 

.60582 

.93 

.80162 

1.3409 

.74578 

.69783 

.94 

.80756 

1.3692 

.73034 

.68979 

.95 

.81342 

1.3984 

.71511 

.68168 

.96 

.81919 

1.4284 

.70010 

.57352 

.97 

.82489 

1.4592 

.68531 

.56530 

.98 

.83050 

1.4910 

.67071 

.55702 

.99 

.83603 

1.5237 

.65631 

.54869 

1.00 

84147 

1.5574 

.64209 

.54030 

Rad. 

Sin 

Tan 

Cot 

1 Cos 


Rad. 

Sin 

Tan 

Cot 

Cos 

.00 

.00000 

.00000 

00 

1.0000 

.01 

.01000 

.01000 

99.997 

.99995 

.02 

.02000 

.02000 

49.993 

.99980 

.03 

.08000 

.03001 

33.323 

.99955 

.04 

.03999 

.04002 

24.987 

.99920 

.06 

.04098 

.05004 

19.983 

.99875 

.06 

.05996 

.06007 

16.647 

.99820 

.07 

.00994 

.07011 

14.262 

.99755 

.08 

.07991 

.08017 

U.473 

.99680 

.09 

.08988 

.09024 

11.081 

.99595 

.1® 

.09983 

.10033 

9.9666 

.99500 

.11 

.10978 

.11046 

9.0542 

.99.396 

.12 

.11971 

.12068 

8.2933 

.99281 

.13 

.12963 

.13074 

7 6489 

.99156 

.14 

.13954 

.14092 

7.0961 

.99022 

.16 

.14944 

.16114 

6.6160 

.98877 

.16 

.15932 

.16138 

6.1966 

.98723 

.17 

.16918 

.17166 

5.8256 

.98558 

.18 

.17903 

.18197 

5.4954 

.98384 

.19 

.18886 

.19232 

5.1997 

.98200 

.20 

.19867 

.20271 

4.9332 

.98007 

.21 

.20846 

.21314 

4.6917 

.97803 

.22 

.21823 

.22362 

4.4719 

.97590 

.23 

.22798 

.23414 

4.2709 

.97367 

.24 

.23770 

.24472 

4.0864 

.07134 

.25 

.24740 

.25534 

3.9163 

.96891 

.26 

.25708 

.26602 

3.7591 

.96639 

.27 

.26673 

.27676 

3.6133 

.96377 

.28 

.27036 

.28756 

3.4776 

.96106 

.29 

.28595 

.29841 

3.3511 

.95824 

.30 

.29552 

.30934 

3.2327 

.95534 

.31 1 

.30506 

.32033 

3.1218 

.95233 

.32 

31457 

.33139 

3.0176 

.94924 

.33 1 

.32404 

.34252 

2.9195 

.94604 

.34 

.33349 

.35374 

2.8270 

.94275 

.35 

.34290 

.36503 

2.7395 

.93937 

.30 

.35227 

.37640 

2.0667 

.93590 

.37 

.36162 

.38786 

2.6782 

.93233 

.38 

.37092 

.39941 

2.6037 

.92866 

.39 

.38019 

.41105 

2.4328 

.92491 

.40 

38942 

.42279 

2 3652 

.92106 

.41 

.39861 

.43463 

2 3008 

.91712 

.42 

.40776 

.44057 

2.2393 

.91309 

.43 

.41687 

.45862 

2.1804 

.90897 

.44 

.42594 

.47078 

2.1241 

.90475 

.45 

.43497 

.48306 

2.0702 

.90045 

.46 

.44396 

.49545 

2 0184 

.89605 

.47 

.46289 

.60797 

1.9686 

.89157 

.48 

.46178 

.62061 

1.9208 

.88699 

.49 

.47063 

,63339 

1.8748 

.88233 

.50 

.47943 

.64630 ’ 

1.8305 

.87758 

Rad 

Sin 

Tan 1 

Cot 

Cos 
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rUNCnONS for angles in RADUNS (Continued) 


lUd 

Sin 

Tan 

Cot 

Coa 

1.50 

99749 

14.101 

.07091 

.07074 

1.61 

.99815 

10.428 

.06087 

.06076 

1.62 

.99871 

19.670 

.06084 

.06077 

1.63 

99917 

24.498 

.04082 

.04079 

1.64 

.99963 

32.461 

.03081 

.03079 

1.66 

.99978 

48 078 

.02080 

.02079 

1.66 

.99994 

92.621 

.01080 

.01080 

1.67 

1 0000 

1255 8 

.00080 

.00080 

1.58 

.99996 

-108 66 

-.00920 

-.00920 

1.69 

99982 

-52.067 

-.01921 

-.01920 

1.60 

.99957 

-34.233 

-.02921 

-.02920 

1.61 

9992S 

-25.496 

- .03922 

-.03919 

1.62 

.9987? 

-20.307 

-.04924 

-.04918 

1.63 

99825 

-16.871 

-.06927 

-.06917 

1.64 

99761 

-14.427 

-.06931 

-.06915 

1.66 

90687 

- 12.599 

- .07937 

- .07912 

1.66 

99602 

-11 181 

-.08944 

-.08909 

1.67 

9950S 

- 10 047 

-.0996.^ 

-.09904 

1.68 '.99404 

-9.1208 

-.10964 

-.10899 

1.69 

99290 

-8.3492 

-.11977 

-.11892 

1.70 

.99166 

-7.6066 

-.12993 

-.12884 

1.71 

99033 

-7.1373 

-.14011 

-.13876 

1.72 

9888? 

-6.6524 

-.16032 

-.14866 

1.73 98735 

-6 2281 

-.16056 

-.15863 

1.74 

98572 

-6.8535 

-.17084 

-.16840 

1 75 

98399 

-6.5204 

-.18115 

-.17825 

1.76 

.98216 

-6.2221 

-.19149 

-.18808 

1.77 

.98022 

-4.9534 

-.20188 

-.19789 

1.78 

97820 

-4.7101 

-.21231 

-.20768 

1.79 

.97607 

-4.4887 

-.22278 

-.21746 

1.80 

.97385 

-4.2863 

-.23330 

-.22720 

1.81 

.97153 

-4.1005 

-.24387 

-.23693 

1.82 

96911 

-3 9294 

-.25449 

-.24663 

1.83 

96659 

-3.7712 

-.26517 

-.25631 

1.84 

.96398 

-3.6246 

-.27590 

-.26596 

1.85 

.96128 

-3 4881 

- .28(i09 

-.27559 

1.86 

95847 

-3.. 3008 

-.29756 

-.28519 

1.87 

95557 

-3.2419 

-.30846 

-.29476 

1.88 

95258 

-3.1304 

-.31945 

-.30430 

1.89 

.94949 

-3.0267 

-.33051 

-.31381 

1.90 

.94630 

-2.0271 

- .34164 

-.32329 

1.91 

.94302 

-2 8341 

- .35284 

-.33274 

1.92 

93066 

-2.7403 

-.36413 

-.34215 

1.93 

93618 

-2.6632 

-.37549 

-.35153 

1.94 .93262 

-2.5M3 

-.38695 

-.36087 

1.95 

92896 

-2 5095 

-.39849 

-.37018 

1.96 

.92521 

-2 4383 

-.41012 

-.37945 

1.97 

.92137 

-2.3705 

-.42185 

-.38868 

1.98 

91744 

-2 3058 

- .43368 

-.39788 

1.99 

.91341 

-2.2441 

-.44662 

-.40703 

2.00 

90930 

-2.1850 

-.45766 

-.41615 

Rad. 

Sm 

Tan 

Cot 

Cos 


Rad. 

Sin 

Tan 

Cot 

Cos 

1.00 

.84147 

1.5574 

.64209 

.54030 

1.01 

.84683 

1.5922 

.62806 

.63186 

1.02 

.85211 

1.6281 

.61420 

.52337 

1.03 

.8573C 

1.6652 

.60051 

.61482 

1.04 

.86240 

1.7036 

.58699 

.50622 

1.06 

.86742 

1.7433 

.57362 

.49757 

1.06 

.87236 

1.7844 

.60040 

.48887 

1.07 

.87720 

1.8270 

.64734 

.48012 

1.08 

.88196 

1 8712 

.53441 

.47133 

1.09 

.88663 

1.9171 

.52162 

.40249 

1.10 

.89121 

1 9648 

.50897 

.45360 

1 11 

89670 

2.0143 

.49644 

.44466 

1 12 

.90010 

2 0660 

.48404 

.43568 

1.13 

.90441 

2.1198 

.47175 

.42666 

1.14 

.90863 

2.1759 

.45959 

.41759 

1 15 

.91276 

2 2S45 

.44753 

.40849 

1 16 

91680 

2.2968 

.43558 

.39934 

1 17 

.92076 

2.3600 

.42373 

.39015 

1 18 

.92461 

2 4273 

.41199 

.38092 

1.19 

.92837 

2.4979 

.40034 

.37166 

1.20 

.93204 

2 5722 

.38878 

.36236 

1 21 

.93562 

2.6503 

.37731 

.35302 

1 22 

.93910 

2 7328 

.36593 

34365 

1.23 

.94249 

2.8198 

,35463 

.33424 

1.24 

94578 

2.9119 

.34341 

.32480 

1 25 

94898 

3 0096 

.33227 

.31532 

1.26 

.95209 

3.1133 

.32121 

.30582 

1.27 

95.110 

3 2236 

.31021 

.29628 

1.28 

.95802 

3 3413 

.29928 

.28672 

1.29 

.96084 

3.4672 

.28842 

.27712 

1.30 

96356 

3.0021 

.27762 

.26750 

1 31 

.96018 

3.7471 

.26687 

.25785 

1.32 

.96872 

3.9033 

1 .25619 

.24818 

1 33 

97115 

4.0723 

.24556 

.23848 

134 

.97348 

4.2556 

; .23498 

.22875 

1 35 

.97572 

4 4552 

.22446 

.21901 

1 36 

97786 

4.6734 

.21398 

20924 

1 37 

97991 

4.9131 

.20354 

.19945 

1.38 

.98185 

5.1774 

.19315 

.18964 

1.39 

.98370 

6.4707 

.18279 

.17981 

1.40 

98545 

5 7979 

.17248 

.16997 

1.41 

.98710 

6.1654 

.16220 

.16010 

1 42 

98805 

0.5811 

.15195 

.15023 

1.43 

.99010 

7.0555 

.14173 

.14033 

1.44 

.99146 

I 7.6018 

.13155 

.13042 

1.45 

99271 

8.2381 

.12139 

.12050 

1.46 

99387 

8 9886 

.11125 

.11057 

1 47 

.99492 

9.8874 

.10114 

.10063 

1 48 

.99588 

10.983 

.09105 

.09067 

1.49 

.99674 

12.350 

j .08097 

.08071 

1.50 

.99749 

14.101 

.07091 

.07074 

Rad. 

Sin 

Tan 

I Cot 

Coe 
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LOGARITHMS OF THE FUNCTIONS FOR ANGLES IN 
RADIANS 


Rad 

L Sin 

L . Tan 

L . Cot 

L. Cos 

.00 

— 00 

— 00 

00 

0.00000 

.01 

7 99999 

8.00001 

1.99999 

9.99998 

.02 

8.3010C 

8.301O9 

1.69891 

9.99991 

.03 

8 47706 

8.47725 

1.52275 

9.99980 

.04 

8 60194 

8.60229 

1.39771 

9.99965 

.05 

8.69879 

8 69933 

1.30067 

9 99946 

.06 

8.77789 

8.778G7 

1.22133 

9.99922 

.07 

8 84474 

8.84581 

1.15419 

9.99894 

M 

8.90203 

8 90402 

1.09598 

9.99861 

.09 

8 95300 

8 95542 

1.04458 

9.99824 

.10 

8.99928 

9.00145 

0.99855 

9.99782 

.11 

9.04052 

9.04315 

0 95685 

9.99737 

.12 

9 07814 

9.08127 

0.91873 

9.99687 

.13 

9.11272 

9 1 1640 

0 88360 

9.99632 

.14 

9 14471 

9.14898 

0 85102 

9.99573 

.15 

9.17446 

9.17937 

0 82063 

9.99510 

.16 

9.20227 

9.20785 

0 79215 

9 99442 

.17 

9.22836 

9.23466 

0.76534 

9.99369 

.18 

9.25292 

9 26000 

0.74000 

9.99293 

.19 

9.27014 

9.28402 

0.71598 

9.99211 

.20 

9.29813 

9 30688 

0.69312 

9.99126 

.21 

9,31902 

9.32867 

0.07133 

9.99035 

.22 

9.33891 

9 34951 

0.65049 

9 98940 

.23 

9.35789 

9.3t)948 

0.63052 

0 98841 

.24 

9.37003 

9.38806 

0.61134 

9.98737 

.25 

9.39341 

9.40712 

0.59288 

9 98628 

.26 

9.41007 

9.42492 

0 57508 

9 98515 

.27 

9.42607 

9.44210 

0.55790 

9.98397 

.28 

9.44147 

9.45872 

0.54128 

9.98275 

.29 

9.45629 

9.47482 

0.52518 

9.98148 

.30 

9 47059 

9.49043 

0.50957 

9.98016 

.31 

9.48438 

9.50559 

0.49441 

9 97879 

.32 

9 49771 

9 52034 

0.47966 

9.97737 

.33 

9 51000 

9.53469 

0.46531 

9 97591 

.34 

9 52308 

9.54868 

0.45132 

9.97440 

.3.5 

9.53510 

9.56233 

0.43767 

9.97284 

.36 

9.54688 

9.57565 

0.42435 

9.97123 

.37 

9.55825 

9.. 58868 

0 41132 

9 96957 

.38 

9.56928 

9 60142 

0.39858 

9.90786 

.39 

9.58000 

9.61390 

0.38610 

9,96610 

.40 

9.59042 

9.02613 

0.37387 

9.96429 

.41 

9.60055 

9.63812 

0.36188 

9.90243 

.42 

9.61041 

9.64989 

0.35011 

9.90051 

.43 

9.62000 

9.G0145 

0.33855 

9.95855 

.44 

9.62935 

9.67282 

0.32718 

9.95653 

.45 

9.63845 

9.68400 

0.31600 

9.95446 

.46 

9.64733 

9.69500 

0 30,500 

9.95233 

.47 

9.65599 

9.70583 

0.29417 

9 95015 

.48 

9.66443 

9.71651 

0 28349 

9 94792 

.49 

9.67268 

9.72704 

0.27296 

9.94563 

.50 

9.68072 

9.73743 

0.26257 

9.94329 

Rad 

L. Sin 

L. Tan 

L. Cot 

L . Com 


Rad 

L. Sin 

L. Tan 

L. Cot 

L. Cos 

.50 

9 68072 

9.73743 

0.262.57 

9.94329 

.51 

9.68858 

9.74769 

0.25231 

9.94089 

.52 

9.69625 

9.75782 

0.24218 

9.9.3843 

.63 

9.70375 

9.76784 

0.23216 

9.93591 

.54 

9 71108 

9.77774 

0.22226 

9.93334 

.55 

9.71824 

9,787.54 

0.21246 

9 93071 

M 

9.72525 

9.79723 

0.20277 

9.92801 

.57 

9.73210 

9.80684 

0.19316 

9.92526 

.58 

9.73880 

9.81635 

0.18365 

9.92245 

.59 

9.74536 

9.82579 

0.17421 

9.91957 

.60 

9.75177 

9.83514 

0.16486 

9.91663 

.61 

9.75805 

9.84443 

0.16557 

9.91363 

.62 

9.76420 

9.85364 

0.14636 

9.91056 

.63 

9.77022 

9 86280 

0.13720 

9.90743 

.64 

9.77612 

9.87189 

0.12811 

9 90423 

.65 

9.78189 

9.88093 

0.11907 

9.90096 

.66 

9.78754 

9.88992 

0.11008 

9 89762 

.67 

9.79308 

9.89886 

0 10114 

9.89422 

.68 

9.79851 

9.90777 

0.09223 

9.89074 

.69 

9.80382 

9.91663 

0.08337 

9.88719 

70 

9.80903 

9.92546 

0 07454 

9.88357 

.71 

9.81414 

9.93426 

0 06574 

9.87988 

.72 

9.81014 

9.94303 

0.0,5697 

9.87611 

.73 

9.82404 

9.95178 

0.04822 

9.87226 

.74 

9.82885 

9 96051 

0.03949 

9.8G833 

.75 

9.83355 

9 96923 

0.03077 

9 86433 

.76 

9.83817 

9.97793 

0.02207 

9.86024 

.77 

9.84269 

9.98662 

0.01338 

9.85607 

.78 

9.84713 

9.99531 

0.00469 

9 85182 

.79 

9.85147 

0.00400 

9.99000 

9.84748 

.80 

9.85573 

0.01268 

9.98732 

9.84305 

.81 

9.85991 

0 02138 

9.97862 

9.83853 

.82 

9.80400 

0.03008 

9.96992 

9.83393 

.83 

9.86802 

0.03879 

9.96121 

9 82922 

.84 

9.87195 

0.04752 

9.95248 

9.82443 

.85 

9 87580 

0.05627 

9.94373 

9.81953 

.80 

9.87958 

0.06504 

0.93496 

9.81454 

.87 

9.88328 

0.07384 

9 92616 

9.80944 

.88 

9.88691 

0.08266 

9.91734 

9.80424 

.89 

9.89046 

0.09153 

9.90847 

9.79894 

.90 

9-89394 

0.10043 

9.899.57 

9.79352 

.91 

9.89735 

0.10937 

9.89063 

9.78799 

.92 

9.90070 

0.11835 

9.88165 

9.78234 

.93 

9.90397 

0.12739 

9.87261 

9.77658 

.94 

9.90717 

0 13648 

9.86352 

9.77070 

95 

9.91031 

0.14563 

9.85437 

9.76469 

.96 

9.913,39 

0.15484 

9.84516 

9.7,5855 

.97 

9.91639 

0.16412 

9.83588 

9.75228 

.98 

9.91934 

0.17347 

9.82653 

9.74.587 

.99 

9.92222 

0.18289 

9.81711 

9 73933 

1.00 

9.92504 

0.19240 

9.80760 

9.73264 

Rad. 

L. Sm 

L. Tan 

L. Cot 

L. Cos 
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LOGARITHMS OF FUNCTIONS FOR ANGLES IN 
RADIANS (Continued) 


Rad. 

L Sin 

L. Tan 

L. Cot 

L. Cos 


Rad 

L. Sin 

L. Tan 

L Cot 

L. Cos 

1.00 

9.92504 

0.19240 

9.80760 

9 73264 


1.50 

9.99891 

1.14926 

8.85074 

8 84965 

1 01 

9.92780 

0.20200 

9.79800 

9.72580 


1.51 

9.99920 

1.21559 

8.78441 

8.78361 

1.02 

9.93049 

0.21169 

9.78831 

9.71881 


1.52 

9,99944 

1 29379 

8.70621 

8 70.565 

1.03 

9.93313 

0.22148 

9.77852 

9.71165 


1 53 

9 99964 

1.38914 

8.61086 

8.61050 

1.04 

9.93571 

0.23137 

9.76863 

9.70434 


1.54 

9.99979 

1.51136 

8.48864 

8 48843 

1 05 

9.93823 

0.24138 

9.75862 

9 69686 


1.55 

9.99991 

1.68195 

8 31805 

8.31796 

1 06 

9.94069 

0.25150 

9.74850 

9.68920 


1.56 

9.99997 

1.96671 

8.03329 

8.03327 

1 07 

9.94310 

0.26175 

9.73825 

9.68135 


1.57 

0.00000 

3.09891 

0.9(1] 09 

6 90109 

1 08 

9.94545 

0.27212 

9.72788 

9.67332 


1..58 

9.99998 

2.03003* 

7 96.397* 

7 96396* 

1.09 

9.94774 

0.28264 

9.71736 

9.66510 


L59 

9.99992 

1.71050 

8 28344 

8.28336 

1.10 

9.94998 

0.29331 

9.70669 

9.65667 


1.60 

9.99981 

1.53444 

M6556 

8 46538 

1.11 

9.95216 

0.30413 

9.09587 

9.64803 


1.61 

9.99967 

1.4064,5 

8 59355 

8 59323 

1 12 

9 95429 

0.31512 

9.68488 

9.63917 


1 62 

9 99947 

1 3070,5 

8.69235 

8(59182 

1.13 

9.95637 

0.32628 

9 67372 

9 63008 


1.63 

9.99924 

1.22714 

8 77286 

8.77200 

1.14 

9.95839 

0.33763 

9.66237 

9.62075 


1.64 

9.99896 

1.15918 

8.84082 

8 83978 

1.15 

9.96036 

0,34918 

9 65082 

9 61118 


1.65 

9 99864 

1.1003,5 

8 89965 

8 89829 

I.IG 

9 96228 

0.36093 

9.63907 

9.60134 


1 66 

9.99827 

1.04847 

8 9,51.54 

8.94981 

1.17 

9.96414 

0.37291 

9.62709 

9 59723 


1.67 

9.99786 

1 .00204 

8.99796 

8 99582 

1.18 

9.96.596 

0 38512 

9 61488 

9.58084 


1 08 

9.99741 

0.96003 

9 0.3997 

9 03737 

1.19 

9.96772 

0 39757 

9 60243 

9.57015 


1 69 

9.99691 

0.92165 

9.07835 

9 07526 

1.20 

9.96943 

0.41030 

9.58970 

9..5.5914 


1.70 

9.99636 

0 88630 

9.11370 

9 11007 

1 21 

9.97110 

0.423.30 

9 .57670 

9 54780 


1 71 

9.99.578 

0 8,5353 

9.14647 

9 14225 

1 22 

9.97271 

0.43660 

9.56340 

9 53611 


172 

9.99515 

0 82298 

9.17702 

9 17217 

1.23 

9.97428 

0.45022 

9.54978 

9.52406 


1 73 

9.99447 

0 79430 

9 20564 

9.20012 

1.24 

9.97579 

0.46418 

9.53582 

9.51161 


1.74 

9.99375 

0.70742 

9.23258 

9.22634 

1 25 

9i)7726 

0.47850 

9.52150 

9 49875 


1 75 

9.99299 

0.74197 

9 2.5893 

9 25102 

1.26 

9.97868 

0.49322 

9 50678 

9 48546 


1 7<) 

9.99218 

0.71784 

9 28216 

9 27434 

1.27 

9.98005 

0.50835 

9.49165 

9 17170 


1.77 

9.99133 

0.69490 

9 30.510 

9 29642 

1 28 

9.98137 

0 52392 

9.47008 

9 45745 


1 78 

9.99043 

0.67303 

9.32ti97 

9 31740 

1.29 

9.98265 

0 53998 

9.40002 

9.44267 


1 79 

998948 

0.65212 

9 34788 

9 33736 

1.30 

9.98388 

0 55656 

9 44344 

9.42732 


1.80 

9.98849 

0.63208 

9 36792 

9.35641 

1 31 

9.985061 

0.57369 

9.42031 

9 41137 


1 81 

9.98745 

0 61284 

9 38710 

9 37462 

1 32 

9.98620 

0.59144 

0.40850 

9 39476 


1 82 

9.98637 

0 59432 

9 40568 

9.39205 

1.33 

9.98729* 

0.60984 

9.39016 

9 37744 


1 83 

9.98,524 

0.57648 

9.42352 

9.40877 

1.34 

9.98833 

0.62896 

9.37104 

9 35937 


1.84 

9.98407 

0.55925 

9.44075 

9.42482 

1.35 

9.98933 

0.64887 

9.35113 

9.34046 


1.85 

9.98285 

0.54258 

9.45742 

9 44026 

1 3G| 

9.99028 

0 66964 

9.3303G 

9.32064 


1 80 

9 98158 

0 526 15 

9.47355 

9 45513 

1 37 

9.99119 

0.69135 

9.30805 

9 29983 


1.87 

9.98026 

0 51080 

9.48920 

9 46947 

1.38 

9.99205 

0 71411 

9.28589 

9 27793 


1 881 

9.97890 

0.49560 

9.50440 

9 48330 

1.39 

9.99286 

0.73804 

9.20196 

9.25482 


1 89 

9.97749 

0.48082 

9.51918 

9 496G7 

1.40 

9.99363 

0 76327 

9 23673 

9.23036 


1.00 

9.97603 

0.46644 

9.533,56 

9 50959 

1 41 

9.99436 

0.78996 1 

9.21004 

9 20440 


1.91 

9.97452 

0 45242 

9 54758 

9 52210 

1.42 

9.99504 

0.81830 

9.18170 

9.17674 


1.92 

9.97296 

0 43875 

9.56125 

0.53422 

1.43 

9.99.568 

0.84853 

9.15147 

9.14716 


1.93 

9 97136 

0.42540 

9.574(30 

9 54597 

1.44 

9.99627 

0.88092 

9.11908 

9.11536 


1.94 

9.96970 

0.41235 

9.58765 

9 55735 

1.45 

9.99682 

0.91583 

9.08417 

9.08100 


1.95 

9.96800 

0.39958 

9 60042 

9.56841 

L46 

9.99733 

0.95369 

9.04631 

9.04364 


1.90 

9.96624 

0.38708 

9.01292 

9.57916 

1.47 

9.99779 

0.99508 

9.00492 

9 00271 


1.97 

9.96443 

0 37484 

9.62516 

9 58960 

1.48 

9.99821 

1.04074 

8 95926 

8 95747 


1 98 

9.96258 

0 36283 

9 03717 

9 59975 

1.49 

9.99858 

1.09166 

8.90834 

8.90692 


1.99 

9.9G067 

0.35104 

9.64896 

9 60963 

1.50 

9.99891 

1.14926 

8.85074 

8.84965 


2.00 

9.95871 

0.33946 

9.60054 

9.G1925 

Rad. 

L. Sin 

L. Tan 

L. Cot 

L. Cos 


Rad. 

L Sin 

L Tan 

L. Cot 

L Cos 


* Values of the Qosine, taivgent and cotangent for angles in tlie table, 1.S8 radians 
and above, are negative. 
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HAVERSINES 


The Mowing table gives the vslaes of the havendnea and their logarithms for angles from 
Q to 180*’ at 10 minute intervals. Charaoteristios of the logarithms are omitted. 


A 

O ' 

1 Value 

Log 

KK 

Value Log 

20' 

Value Log 

! 30' 

j Value Log 

40' 

Value Log 

1 50' 

, Value Log 

0 

Loooo 



.0000 6.3254 

.0000 6.9275 

.0000 g .2796 

.0000 B .5295 

.0001 §.7283 

1 

.0001 6.8817 

.0001 

.0156 

.0001 

.1316 

.0002 

.2339 

.0002 

.3254 

.0003 

.4081 

2 

.0003 

.4837 

.0004 

.5532 

.0004 

.6176 

.0005 

.6775 

.0005 

.7336 

0006 

.7862 

8 

.0007 

.8358 

.0008 

.8828 

.0008 

.9273 

.0009 

.9697 

.0010 

.0101 

.0011 

.0487 

4 

.0012 

.0856 

0013 

.1211 

.0014 

.1551 

.0015 

.1879 

.0017 

.2195 

.0018 

.2499 

5 

.0019 

.2794 

0020 

.3078 

.0022 

.3354 

.0023 

.3621 

.0024 

.3880 

.0026 

.4182 

6 

.0027 

.4376 

.0029 

.4614 

.0031 

.4345 

.0032 

.5071 

.0034 

.5290 

.0036 

.5504 

7 

.0037 

.5714 

0039 

.5918 

.0041 

.6117 

.0043 

.6312 

.0045 

.6503 

.0047 

.6689 

8 

.0049 

.6872 

.0051 

.7051 

.0053 

.7226 

.0055 

.7397 

.0057 

.7566 

.0059 

.7781 

9 

.0062 

.7893 

.0064 

.8052 

.0066 

.8208 

.0069 

.8361 

.0071 

.8512 

.0073 

.8660 

10 

.0076 

.8806 

.0079 

.8949 

.0081 

.9090 

.0084 

.9229 

.0086 

.9365 

.0089 

.949$ 


.0092 

.9631 

.0095 

.9762 

.0097 

.9890 

0100 

.0016 

.0103 

.0141 

.0106 

.0264 

12 

.0106 

.0385 

.0112 

.0504 

.0115 

.0622 

.0119 

.0738 

.0122 

.0852 

.0125 

.0966 

13 

.0128 

.1077 

.0131 

.1187 

.0135 

.1296 

.0138 

.1404 

.0142 

.1510 

0145 

.1614 

14 

.0146 

.1718 

0152 

.1820 

.0156 

.1921 

.0159 

.2021 

0163 

.2120 

0167 

.2217 

15 

.0170 

.2314 

.0174 

.2409 

.0178 

.2504 

.0182 

.2597 

.0186 

.2689 

0190 

.2781 

16 

0164 

2871 

0198 

.2961 

0202 

..3049 

.0206 

.3137 

.0210 

.3223 

0214 

.3309 

17 

0218 

.33941 

0223 

.3478 

.0227 

.3561 

.0281 

.3644 

0236 

.8726 

0240 

.3807 

18 

.0245 

.38871 

.0249 

.3966 

.0254 

4045 

.0258 

.4123 

0263 

.4200 

.0268 

.4276 

19 

.0272 

.4352! 

0277 

.4427 

0282 

.4.502 

.0287 

.4576 

.0292 

.4649 

0297 

.4721 

20 

.0302 

.4793 

0307 

.4865 

0312 

.49.35 

.0317 

.5006 

0322 

.5075 

0327 

.5144 

21 

.0332 

.5213 

0337 

.5281 

.0343 

.5348 

.0348 

.5415 

0353 

.5481 

.0359 

.5547 

22 

.0364 

.5612 

.0370 

.5677 

.0375 

.5741 

.0381 

.5805 

0386 

.5868 

0392 

.5931 

23 

0397 

.5993 

.0403 

.6055 

.0409 

.6116 

.0415 

.6177 

0421 

.6238 

0426 

.6298 

24 

0432 

.6358 

.0438 

.6417 

.0444 

.6476 

.0450 

.6534 

0456 

.6592 

.0462 

.6650 

25 

.0468 

.6707 

.0475 

.6764 

.0481 

.6820 

0487 

.6876 

.0493 

.6932 

.0500 

.6987 

26 

.0506 

.7042 

0512 

.7096 

.0519 

.7150 

0525 

.7204 

.0632 

.7258 

.0538 

.7311 

27 

.0545 

.7364 

0552 

.7416 

.0558 

.7468 

.0565 

.7520 

.0572 

.7572 

.0578 

.7623 

28 

.0585 

.7674 

.0592 

.7724 

.0599 

.7774 

0606 

.7824 

.0613 

.7874 

0620 

7923 

29 

.0627 

.7972 

0634 

.8021 

.0641 

.8069 

.0648 

.8117 

0655 

.8165 

0663 

.8213 

SO 

.0670 

,8260 

.0677 

.8307 

0684 

.8354 

0692 

.8400 

.0699 

8446 

.0707 

.8492 

31 

.0714 

.8538 

0722 

.8583 

.0729 

.8629 

.0737 

.8673 

0744 

8718 

.0752 

.8763 

32 

.0760 

.8807 

0767 

.8851 

.0775 

.8894 

.0783 

.8938 

.0791 

.8981 

.0799 

.9024 

33 

.0807 

.9067 

.0815 

.9109 

.0823 

.9152 

0831 

.9194 

.0839 

.9236 

.0847 

.9277 

34 

0855 

.9319 

.0863 

.9360 

0871 

.9401 

0879 

.94421 

0888 

9482 

0896 

.9523 

35 

.0904 

.9563 

.0913 

.9603 

.0921 

.964.3 

.0929 

.9682 

0938 

9721 

0946 

.9761 

36 

.0955 

.9800 

.0963 

.9838 

.0972 

.9877 

.0981 

.99151 

.0989 

.9954 

0998 

.9092 

37 

.1007 

.0030 

.1016 

.0067 

.1024 

.0105 

.1033 

.01421 

.1042 

.0179 

1051 

.0216 

38 

.1060 

.0253 

.1069 

.0289 

,1078 

.0326 

.1087 

.0362 

.1096 

.0398 

1105 

.0434 

39 

.1114 

.0470 

1.1123 

.0505 

.1133 

.0541 

.1142 

.0576 

.1161 

.0611 

.1160 

.0646 

40 

.1170 

.0681 

.1179 

.0716 

1189 

.0750 

.1198 

.0784 

1207 

0819 

1217 

.0853 

41 

.1226 

.0887 

.1236 

.0920 

.1246 

.0954 

.1255 

.0987 

.1265 

.1020 

1275 

.1054 

42 

.1284 

.1087 

.1294 

.1119 

.1304 

.1152 

.1314 

.1185 

1323 

.1217 

.1333 

.1249 

43 

.1343 

.1282 

.1353 

.1314 

.1363 

.1345 

.1373 

.1377 

.1383 

.1409 

.1393 

.1440 

44 

.1403 

.1472 

.1413 

.1503 

.1424 

.1534 

.1434 

.1665 

.1444 

.1596 

.1454 

.1626 

45 

.1464 

,1667 

.1475 

.1687 

.1485 

.1718 

.1495 

.1748 

.1606 

.1778 

.1516 

.1808 

46 

.1527 

.1838 

.1537 

.1867 

.1548 

.1897 

.1558 

.1926 

.1569 

.1956 

1579 

.1985 

47 

.1590 

.2014 

1601 

.2043 

.1611 

,2072 

.1622 

.2101 

.1633 

.2129 

.1644 

.2158 

48 

.1654 

.2186 

.1665 

.2215 

1676 

.2243 

1687 

.2271 

.1698 

.2299 

.1709 

.2327 

49 

.1720 

.2355 

.1731 

.2382 

.1742 

.2410 

1.1753 

.2437 

.1764 

.2465 

.1775 

.2492 

50 

.1786 

.2519 

.1797 

.2546 

.1808 

.2573 

1.1820 

.2600 

.1831 

.2627 

.1842 

.2653 

51 

.1853 

.2680 

.1865 

.2706 

.1876 

.2732 

1.1887 

.2759 

.1899 

.2785 

.1910 

.2811 

52 

.1922 

.2837 

.1933 

2863 

1945 

.2888 

.1956 

.2914 

.1968 

.2940 

1979 

.2965 

53 

.1991 

.2991 

2003 

.3016 

.2014 

.3041 

.2026 

.3066 

2038 

.3091 

i .2049 

.3111 

54 

,2061 

.3141 

.2073 

.3166 

.2085 

.3190 

1 2096 

.3215 

.2108 

.3239 

.2120 

.3264 

55 

.2132 

.3288 

.2144 

.3312 

.2156 

.3336 

.2168 

.3361 

.2180 

.3384 

.2192 

.3408 

56 

.2204 

.3432 

.2216 

.3456 

.2228 

.3480 

.2240 

.3603 

.2252 

.3527 

.2265 

.3550 

57 

.2277 

.3573] 

.2289 

.3596 

.2301 

.3620 

2314 

.3643 

.2326 

.3666 

.2338 

.3689 

68 

.3350 

.3711 

.2363 

.3734 

.2375 

.3757 

.2388 

.3779 

.2400 

.3802 

1 2412 

.3824 

00 

.2435 

.38471 

.2437 

.3869! 

.2450 

.3891 

.2462 

.3913 

2475 

.3935 

.2487 

.3957 
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HAVERSINBS (Continued) 

Charaoterktics of the logarithms are omitted. 


e 

0' 

Value 

Log 

10 

Value 

Log 

20' 

Value Log 

30 

Value 

Log 

40 

Value 

Log 

50' 

Value Log 

«o 

2500 

.3979 

2613 

.4001 

2525 

.4023 

2538 

.4045 

2551 

.4066 

2563 

.4088 

61 

2576 

.4109 

.2589 

.4131 

2601 

.4152 

2614 

.4173 

2627 

.4195 

.2640 

4216 

62 

2653 

.4237 

.2665 

.4258 

.2678 

.4279 

.2691 

.4300 

2704 

.4320 

2717 

.4341 

63 

2730 

.4362 

2743 

.4382 

.2756 

.4403 

1 2769 

.4423 

2782 

.4444 

3795 

.4464 

64 

2808 

.4484 

2821 

.4504 

.2834 

.4524 

2847 

.4545 

2861 

.4565 

.2874 

.4584 

65 

2887 

.4604 

.2900 

.4624 

2913 

.4644 

.2927 

.4664 

.2940 

.4683 

2953 

.4708 

66 

.2966 

.4722 

.2980 

.4742 

.2993 

.4761 

.3006 

.4780 

3020 

.4799 

.3033 

.4819 

67 

.3046 

4838 

3060 

.4857 

.3073 

.4876 

3087 

.4895 

3100 

.4914 

3113 

4932 

68 

3127 

.4951 

3140 

.4970 

1.3154 

.4989 

3167 

.6007 

3181 

.5026 

3195 

5044 

69 

3208 

.5063 

.3222 

.6081 

3235 

.5099 

3249 

.5117 

3263 

.5136 

3276 

.5154 

70 

.3290 

,5172 

3304 

.6190 

.3317 

.5208 

3331 

.5226 

3345 

5244 

3358 

.5261 

71 

3372 

.5279 

3386 

.5297 

3400 

.5314 

3413 

.6332 

3427 

.5349 

3441 

.6367 

72 

3455 

.5384 

3469 

5402 

.3483 

.5419 

3496 

.6436 

3510 

.5454 

3524 

.6471 

73 

3538 

.5488 

.3662 

.5505 

3506 

.5522 

.3580 

.6539 

.3694 

.5556 

3608 

.6672 

74 

.3622 

5589 

3636 

.6606 

3650 

.5623 

3664 

.5639 

.3678 

.5656 

3692 

.5672 

76 

3706 

.5689 

.3720 

.6705 

3734 

.5722 

3748 

.6738 

3762 

5754 

3776 

.6771 

76 

3790 

.5787 

3805 

.6803 

3819 

.5819 

3833 

.5835 

3847 

.5851 

3861 

.5867 

77 

3875 

.5883 

3889 

.5899 

3904 

.6915 

3918 

.5930 

.3932 

.5946 

3946 

.5962 

78 

3960 

.5977 

3975 

.6993 

3989 

6009 

4003 

.6024 

4017 

6039 

4032 

.6055 

79 

4046 

.6070 

4060 

.6086 

4075 

.6101 

4089 

.6116 

.4103 

6131 

4117 

.6146 

80 

4132 

.6161 

4146 

.6176 

4160 

.6191 

4175 

6206 

.4189 

6221 

4203 

6236 

81 

.4218 

.6251 

4232 

.6266 

.4247 

.6280 

4261 

.6295 

.4276 

.6310 

4290 

.6324 

82 

4304 

.6339 

.4319 

.6353 

4333 

.6368 

4347 

.6382 

4362 

.6397 

4376 

.6411 

83 

4391 

6425 

4405 

.6440 

4420 

.6454 

.4434 

.6468 

4448 

6482 

4463 

.6496 

84 

4477 

.6510 

.4492 

.6524 

4506 

.6538 

4521 

.6552 

.4535 

.6.566 

4550 

6580 

85 

.4564 

.6594 

.4679 

.6607 

4593 

.6621 

4608 

.6635 

4622 

.6648 

.4637 

.6662 

86 

4651 

6676 

4666 

.6689 

4680 

.6703 

.4695 

6716 

4709 

.6730 

4724 

.6743 

87 

.4738 

.6756 

4753 

.6770 

4767 

.6783 

4782 

.6798 

.4796 

.6809 

.4811 

.6822 

88 

4826 

.6835 

.4840 

.6848 

4855 

.6862 

.4869 

.6875 

4884 

.6887 

.4898 

.6900 

89 

4913 

.6913 

.4927 

6926 

4942 

.6939 

4956 

.6952 

4971 

.6964 

4985 

.6977 

90 

5000 

.6990 

5015 

.7002 

5029 

.7015 

5044 

7027 

.5058 

.7040 

6073 

.7052 

91 

5087 

.7065 

5102 

.7077 

.5116 

.7090 

5131 

.7102 

5145 

7114 

.5160 

.7126 

92 

5174 

.7139 

.5189 

7151 

5204 

7163 

.5218 

.7175 

.5233 

.7187 

.6247 

.7199 

93 

5232 

.7211 

5276 

7223 

5291 

.7235 

5305 

.7247 

5320 

.7259 

6334 

.7271 

94 

5349 

.7283 

6363 

.7294 

5378 

.7306 

5392 

.7318 

5407 

7329 

5421 

.7341 

95 

5436 

7353 

5450 

.7364 

5465 

7376 

5479 

7387 

5494 

7399 

5508 

.7410 

96 

5523 

.7421 

.5537 

.7433 

5552 

.7444 

.5566 

.7455 

.5580 

.7467 

.6696 

.7478 

97 

3609 

7489 

5624 

7500 

5638 

.7511 

5653 

.7523 

5667 

7534 

5681 

.7645 

98 

5696 

.7556 

5710 

.7567 

5725 

.7577 

5739 

.7588 

5753 

7599 

6768 

.7610 

99 

5782 

.7621 

5797 

7632 

58U 

7642 

5825 

.7653 

5840 

.7664 

5854 

.7674 

100 

.5868 

.7685 

.5883 

.7896 

5897 

.7706 

.5911 

.7717 

5925 

.7727 

5940 

.7738 

101 

5054 

.7748 

6968 

.7759 

5983 

.7769 

5997 

.7779 

6011 

.7790 

6025 

.7800 

102 

6040 

.7810 

0054 

7820 

6068 

.7830 

6082 

.7841 

.6096 

.7851 

6111 

.7861 

103 

6125 

7871 

6139 

.7881 

6153 

.7891 

6167 

.7901 

6181 

.7911 

6196 

.7921 

104 

6210 

.7931 

6224 

.7940 

.6238 

.7950 

6252 

.7960 

6266 

.7970 

6280 

.7980 

106 

6294 

7989 

6308 

.7999 

6322 

.8009 

6336 

.8018 

6350 

.8028 

6364 

.8037 

106 

6378 

.8047 

6392 

.8056 

.6406 

.8066 

6420 

.8076 

.6434 

.8085 

6448 

.8094 

107 

6462 

.8104 

.6476 

.8113 

.6490 

.8122 

6604 

.8131 

6517 

.8141 

6531 

.8160 

108 

6545 

.8159 

6559 

.8168 

.6573 

.8177 

6587 

.8187 

.6600 

.8196 

6614 

.8206 

109 

6628 

.8214 

.6642 

.8223 

6655 

.8232 

6669 

8241 

6683 

.8250 

6696 

.8258 

110 

6710 

.8267 

6724 

.8276 

6737 

.8285 

6751 

.8294 

.6765 

.8302 

6778 

.8311 

111 

.6792 

.8320 

6805 

.8329 

.6819 

.8337 

.6833 

.8346 

,6846 

.8354 

6860 

.8363 

112 

6873 

.8371 

6887 

.8380 

.6900 

.8388 

6913 

.8397 

6927 

.8405 

6940 

.8414 

113 

6954 

.8422 

.6967 

.8430 

6980 

.8439 

6994 

.8447 

.7007 

.8455 

7020 

.8464 

114 

.7034 

.8472 

.7047 

8480 

.7060 

.8488 

.7073 

8496 

.7087 

.8504 

7100 

.8518 

115 

.7113 

.8521 

7126 

.8529 

.7139 

.8537 

.7153 

.8545 

71(36 

8553 

.7179 

.8161 

116 

.7192 

.8668 

.7205 

.8576 

7218 

.8584 

7231 

.8592 

7244 

8600 

.7257 

8608 

117 

.7270 

.8615 

.7283 

.8623 

7296 

.8631 

7309 

.8638 

,7322 

8646 

7335 

8654 

118 

7347 

.8661 

7360 

.8669 

.7373 

.8676 

7386 

8684 

7399 

.8601 

.7411 

.8699 

119 

.7424 

.8706 

.7437 

.8714 

7440 

.8721 

.7462 

.8729 

7476 

.8736 

7487 

.8748 
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HAVERSINES (Coiitiiitted) 

ChftraoterilstloB of the logarithms are omitted. 

e 0 ' 10 ' 20 ' 20 ' 40 ^ 50 '" 

Value Log V’^alue JLiOg Value Log Value Log Value Log Value Log 

m .7600 8751 .7513 . 8758 . 7525 . 8766 7538 . 8772 ~ 7550 8780 7563 8787 

121 .7675 .8794 .7688 .8801 .7600 .8808 .7612 .8815 .7625 .8822 .7637 .8829 

122 .7650 .8836 .7662 .8843 .7874 .8850 .7688 .8857 .7699 .8864 .7711 .8871 

123 .7723 .8878 .7735 .8885 .7748 .8892 .7760 .8898 .7772 .8905 .7784 .8912 

124 .7796 .8919 .7808 .8925 .7820 .8932 .7832 .8939 .7844 .8945 .7866 .8952 

125 .7868 .8959 .7880 .8965 .7892 .8972 .7904 .8978 .7916 .8986 .7927 .8991 

126 .7939 .8998 .7951 .9004 .7962 .9010 .7974 .9017 .7986 .9023 7997 9030 

127 .8009 .9036 .8021 .9042 .8032 .9048 .8044 .9055 .8056 .9061 .8067 .9067 

128 .8078 9073 .8090 .9079 .8101 .9086 .8113 .9092 .8124 .9098 .8135 .9104 

129 .8147 .9110 .8158 .9116 .8169 .9122 .8180 .9128 .8192 .9134 .8203 .9140 

180 .8214 .9146 .8225 .9151 .8236 .9157 .8247 .9163 .8268 .9169 .8269 .9175 

131 .8280 .9180 .8291 .9186 .8302 .9192 .8313 .9198 .8324 .9203 .8335 .9209 

132 .8346 .9215 .8358 .9220 .8367 .9226 .8378 .9231 .8389 .9237 .8399 9242 

133 .8410 9248 .8421 .9253 .8431 .9259 .8442 .9264 .8452 .9270 .8463 .9275 

134 .8473 .9281 .8484 .9286 .8494 .9291 .8505 .9297 .8515 .9302 .8525 .9307 

136 .8538 .9312 .8546 .9318 .8556 .9323 .8568 .6328 .8576 .9333 .8587 .9338 

136 .8597 .9343 .8607 .9348 .8617 .9353 .8627 .9359 .8637 .9364 .8647 .9369 

137 .8657 .9374 .8667 .9379 .8677 .9383 .8686 .9388 .8696 .9393 .8706 .9398 

138 8716 9403 .8725 .9408 .8735 .9413 .8745 .9417 .8764 .9422 .8764 .9427 

139 .8774 9432 .8783 .9436 .8793 .9441 .8802 .9446 .8811 .9450 .8821 .9465 

140 .8830 9460 8840 .9464 .8849 .9469 .8858 .9473 .8867 .9478 .8877 .9482 

141 .8886 .9487 .8895 .9491 .8904 .9406 .8913 .9500 .8922 .9505 .8931 .9509 

142 .8940 .9513 .8949 .9518 .8958 .9522 .8967 .9526 .8976 .9531 .8984 .9636 

143 .8993 .9539 .9002 .9543 .9011 .9548 .9019 .9552 9028 .9556 .9037 .9560 

144 .9045 .9564 .9054 .9568 .9062 .9572 .9071 .9576 .9079 .9580 .9087 .9584 

145 .9096 9588 .9104 .9592 .9112 .9596 .9121 .9600 .9129 .9604 .9137 .9608 

146 .9145 .9612 .9153 .9616 .9161 .9620 .9169 .9623 .9177 .9627 .9186 .9631 

147 .9193 .9635 .9201 .9638 .9209 .9642 .9217 .9646 9225 .9660 .9233 .9653 

148 .9240 .9657 .9248 .9660 .9256 .9684 .9263 .9668 .9271 .9671 .9278 .9675 

149 .9286 .9678 .9293 .9682 .9301 .9685 .9308 .9689 9316 .9692 .9323 . 9695 ' 

150 .9330 .9699 .9337 .9702 .9345 .9706 9352 .9700 .9369 .9712 .9366 .9710 

151 9373 .9719 .9380 .9722 .9387 .9725 .9394 .9729 .9401 .9732 .9408 .9735 

152 .9415 .9738 .9422 .9741 .9428 .9744 .9436 .9747 .9442 .9761 .9448 ,9754 

153 .9465 .9757 .9462 ,9760 .9468 .9783 .9475 .9766 .9481 .9769 .9488 .9772 

154 .9494 ,9774 .9500 .9777 .9507 .9780 .9513 .9783 .9519 .9786 .9625 .9789 

165 .9532 .9792 .9538 .9794 ,9544 .9797 .9550 .9800 .9566 .9803 .9562 .9805 

156 .9568 .9808 .9574 .9811 .9679 .9813 .9586 .9816 .9591 .9819 .9697 .9821 

157 .9603 .9824 .9608 .9826 .9614 .9829 .9619 9831 .9625 .9834 .9630 .9836 

158 .9630 9839 .9641 .9841 .9647 .9844 .9652 .9846 .9667 .9849 .9663 .9851 

169 .9668 .9853 .9673 .9856 ,9678 ,9858 .9683 .9860 .9688 .9863 .9693 .9865 

160 .9698 9867 .9703 .9869 .9708 .9871 .9713 .9874 .9718 .9876 .9723 .9878 

161 ,9728 .9880 .9732 .9882 .9737 .9884 .9742 .9886 .9746 .9888 .9761 .9890 

162 .9755 .9892 .9760 .9894 .9764 .9896 .9769 .9898 .9773 .9900 .9777 .9902 

163 .9782 ,9904 .9786 .9906 .9790 .9908 .9794 .9910 9798 .9911 .9802 ,9913 

164 .9806 9916 .9810 .9917 .9814 .9919 .9818 .9920 .9822 .9922 .9826 .9924 

166 .9830 .9925 .9833 .9927 .9837 .9929 .9841 .9930 .9844 9932 .9848 .9933 

166 .9851 .9935 .9855 .9937 .9858 .9938 .9862 .9940 .9866 .9941 .9869 .9943 

167 .9872 .9944 .9875 .9945 .9878 .9917 .9881 .9948 .9885 .9950 .9888 .9951 

168 .9891 .9952 .9894 .9954 .9897 .9955 .9900 .9956 .9903 .9967 .9905 .9969 

169 .9908 .9960 .9911 ,9961 .9914 .9962 .9916 .9963 .9919 .9965 .9921 .9966 

170 .9924 .9967 .9927 ,9968 .9929 .9969 .9031 .9970 ,9934 .9971 .9936 .9972 

171 .9938 .9973 .9941 .9974 .9943 .9975 .9945 .9976 .9947 .9977 .9949 .9978 

172 .9961 .9979 .9963 .9980 .9955 .9981 .9957 .9981 .9959 .9982 .9961 .9983 

173 .9963 .9984 .9964 .9985 .9966 .9985 .9968 .9986 .9969 .9987 .9971 .9987 

174 .9973 .9988 .9974 .9989 .9976 .9989 .9977 .9990 .9978 .9991 .9980 .9991 

175 .9981 .9992 .9982 .9992 .9983 .9993 .9985 .9993 .9986 .9994 .9987 .9994 

176 .9988 .9995 .9989 .9995 .9990 .9996 .9991 .9996 .9992 .9996 .9992 .9997 

177 .9993 .9997 .9994 .9997 .9995 .9998 .9995 .9998 .9996 .9998 .9996 9998 

178 .9997 .9999 .9997 .9999 .9998 .9999 .9998 .9999 .9999 .9999 .9999 9999 

179 . 9909 . 9999 . 9999 . 9999 1.0000 . 0000 1.0000 . 0000 1.0000 . 00001.0000 . 0000 

110 1.0000 0000 
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NATUBAL. OB NAPEBIAN LOGABITHMS 
o.ooo-o.isai 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.00 

— 00 

-6t 

-0 

-6 

-5 

-5 

-5 

__4 

-4 

-4 ' 



.90776 

.21461 

.80914 

.52146 

.29832 

.11600 

.96185 

8283 1 

71063 

.01 

-4 60517 

.50986 

.42285 

.34281 

.26870 

.19971 

.13517 

.07454 

01738 ’ 

96332 

.02 

-3.91202 

.86323 

.81671 

.77226 

.72970 

.68888 

.64966 

.61192 

.57555 

.54046 

.03 

.50656 

.47377 

.44202 

.41125 

.38139 

35241 

32424 

29684 

.27017 

.24419 

.04 

.21888 

.19418 

.17009 

.14656 

.12357 

.10109 

.07911 

.05761 

,03655 

.01593 

.05 

-2.99573 

.97593 

.95651 

.93746 

.91877 

.90042 

.88240 

.86470 

.84731 

.83022 

.06 

.81341 

.79688 

.78062 

.76462 

.74887 

.73337 

.71810 

.70306 

.68825 

67365 

.07 

.65926 

.64508 

.63109 

.61730 

.60369 

.59027 

.57702 

.56395 

55105 

53831 

.08 

.52573 

.51331 

50104 

48891 

47694 

.46510 

.45341 

.44185 

43042 

41912 

.09 

.40795 

.39690 

.38697 

.37516 

.36446 

.35388 

.34341 

.33304 

.32279 

.31264 

0.10 

-2.30259 

.29263 

.28278 

27303 

.26336 

.26379 

.24432 

.23493 

.22562 

.21641 

.11 

.20727 

.19823 

.18926 

.18037 

17156 

.16282 

.15417 

.14558 

.13707 

.12863 

.12 

.12026 

.11198 

.10373 

.09557 

.08747 

.07944 

.07147 

.06357 

05573 

04794 

.13 

.04022 

.03256 

.02495 

01741 

.00992 

00248 ' 

*.99510 ■ 

* 98777 

* 98050 ’ 

* 97328 

.14 

-1 96611 

.95900 

.95193 

.94491 

.93794 

.93102 

.92415 

.91732 

.91054 

.90381 

.15 

.89712 

.89048 

.88387 

.87732 

.87080 

.86433 

.85790 

.85151 

84516 

.83885 

.16 

.83258 

.82635 

.82010 

.81401 

.80789 

.80181 

.79577 

.78976 

.78379 

77786 

.17 

.77196 

.76600 

.76026 

.75446 

.74870 

.74297 

.73727 

.73161 

.72597 

72037 

.18 

.71480 

.70926 

.70375 

69827 

.69282 

68740 

.68201 

.67665 

.67131 

66601 

.19 

.66073 

.65548 

.65026 

.64607 

.63990 

.63476 

.62964 

.62455 

.61949 

61446 

0.!30 

-1 60944 

.60445 

.59949 

.59455 

.58964 

.58475 

.57988 

.57504 

.57022 

.56542 

.21 

.56065 

.55590 

.55117 

.54646 

.54178 

.53712 

.53248 

52786 

52326 

.51868 

.22 

.51413 

.50959 

.60508 

50058 

49611 

.49165 

.48722 

.48281 

47841 

.47403 

.23 

.46968 

.46534 

.46102 

.45672 

.45243 

.44817 

.44392 

.43970 

43548 

.43129 

.24 

.42712 

.42296 

.41882 

.41469 

.41059 

.40650 

.40242 

.39837 

.39433 

39030 

.25 

.38629 

.38230 

.37833 

.37437 

.37042 

.36649 

.36258 

.35868 

.35480 

35093 

.26 

.34707 

.34323 

.33941 

33560 

.33181 

.32803 

.32426 

.32051 

.31677 

31304 

.27 

.30933 

.30564 

30195 

.29828 

.29463 

.29098 

.28735 

.28374 

.28013 

27654 

.28 

.27297 

.26940 

.20585 

26231 

.25878 

.25527 

25176 

.24827 

.24479 

24133 

.29 

.23787 

.23443 

.23100 

.22768 

.22418 

.22078 

.21740 

.21402 

21066 

.20731 

0.30 

-1.20397 

.20065 

.19733 

.19402 

.19073 

.18744 

.18417 

.18091 

.17766 

.17441 

.31 

.17118 

.16796 

.16475 

.16155 

.15836 

.15518 

.15201 

.14885 

.14570 

,14256 

.32 

.13943 

13631 

.13320 

.13010 

.12701 

.12393 

.12086 

.11780 

.11474 

.11170 

.33 

.10866 

.10564 

.10262 

.09961 

.09661 

.09362 

09064 

.08767 

08471 

.08176 

.34 

.07881 

.07587 

.07294 

.07002 

.06711 

.06421 

.06132 

05843 

.05556 

.05268 

.35 

-1.04982 

.04697 

.04412 

.04129 

.03846 

.03564 

.03282 

.03002 

.02T22 

.02443 

.36 

02165 

.01888 

.01611 

.01335 

.01060 

.00786 

.00512 

,00239 

*.99967 

*.99696 

.37 

-0 99425 

.99155 

.98886 

.98618 

.98350 

.98083 

.97817 

,97551 

.97286 

.97022 

.38 

.96758 

.96496 

90233 

.95972 

.95711 

.95451 

.95192 

.94933 

.94675 

.94418 

.39 

.94161 

.93905 

.93649 

.93395 

.93140 

.92887 

.92634 

.92382 

.92130 

.91879 

0.40 

-0 91629 

.91379 

.91130 

.90882 

.90634 

.90387 

.90140 

.89894 

.89649 

.89404 

.41 

.89160 

.88916 

.88673 

.88431 

.88189 

.87948 

.87707 

.87467 

.87227 

86988 

.42 

.86750 

.86512 

.86275 

,86038 

.85802 

.85567 

.85332 

.85097 

.84863 

.84630 

.43 

.84397 

.84165 

.83933 

.83702 

.83471 

.83241 

.83011 

.82782 

.82554 

82326 

.44 

.82098 

.81871 

.81645 

.81419 

.81193 

.80968 

.80744 

.80520 

.80296 

.80073 

.4’5 

.79851 

.79629 

.79407 

.79186 

.78966 

.78746 

.78526 

.78307 

.78089 

.77871 

.46 

.77653 

.77436 

.77219 

.77003 

.76787 

.76572 

.76357 

.76143 

.76929 

.75715 

.47 

.75502 

.75290 

.76078 

.74866 

.74655 

.74444 

.74234 

.74024 

.73814 

.73605 

.48 

.73397 

.73189 

.72981 

.72774 

.72567 

.72361 

.72155 

71949 

71744 

71539 

.49 

.71335 

.71131 

.70928 

.70725 

.70522 

70320 

70118 

69917 

.69716 

.09516 


t Note that the charaeteristics are given above the mantissa foi the first line. In the 
second and following lines they are given at the left. 
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NATURAL OR N^ERIAN LOGARITHMS (Continued) 

0.509-0.009 


N 

0 

1 

2 

3 

4 

5 

C 

7 

8 

9 

0.50 

- 0.69315 

.69115 

.68916 

.68717 

.68518 

.68320 

.68122 

.67924 

.67727 

.67631 

.61 

.67334 

.67139 

.66943 

.66748 

.66553 

.66359 

.66166 

.66971 

.65778 

.65585 

.62 

.65393 

.65201 

.65009 

.64817 

.64626 

64436 

.64245 

.64055 

.63866 

.63677 

.63 

.63488 

.68299 

.63111 

.62923 

.62736 

.62549 

.62362 

.62176 

.61990 

.61804 

.64 

.61619 

.61434 

.61249 

.61065 

.60881 

.60697 

.60514 

.60381 

.60148 

.59966 

.56 

.59784 

.69602 

.59421 

.59240 

.69059 

.58879 

.58699 

.68619 

.68340 

.68161 

.56 

.57982 

.57803 

.57625 

.57448 

.57270 

.57093 

.56916 

.56740 

.66563 

.50387 

.57 

.56212 

.56037 

.55862 

.55687 

.56613 

.55339 

.65165 

.64991 

.54818 

.64645 

.58 

.54473 

.54300 

.54128 

.53957 

.53785 

.63614 

.53444 

.63273 

.63103 

.52933 

.59 

.52763 

.52594 

.52425 

.52256 

.52088 

.51919 

.61761 

.61584 

.61416 

.51249 

0.60 

-0 51083 

.50916 

.50750 

.50584 

.60418 

.50263 

.50088 

.49923 

.49758 

.49594 

.61 

.49430 

.49266 

.49102 

.48939 

.48776 

.48613 

.48451 

.48289 

48127 

.47905 

.62 

.47804 

.47642 

.47482 

.47321 

.47160 

.47000 

.46840 

.46681 

.46522 

.46362 

.63 

46204 

.46045 

.45887 

.45728 

.46571 

.45413 

.45256 

.45099 

.44942 

.44785 

.64 

.44629 

.44473 

.44317 

.44161 

.44006 

.43850 

.43696 

.43641 

.43386 

.43232 

.65 

.43078 

.42925 

.42771 

.42618 

.42466 

.42312 

.42169 

.42007 

.41855 

.41703 

.66 

.41552 

.41400 

.41249 

.41098 

.40947 

40797 

.40647 

.40497 

40347 

.40197 

.67 

.40048 

.39899 

.39750 

.39601 

.89453 

.39304 

.39166 

.39008 

.38861 

.38713 

.68 

.38566 

38419 

.38273 

.38126 

.37980 

.37834 

.37688 

.37542 

.87397 

.37251 

.69 

.37106 

.36962 

.36817 

.36673 

.36628 

.36884 

.36241 

.36097 

.35954 

.35810 

0.70 

- 0.35667 

.35525 

.36382 

.35240 

.35098 

.34956 

.34814 

.34672 

.34531 

.34390 

.71 

.34249 

.34108 

.33968 

.33827 

.33687 

.33547 

.33408 

.33268 

.33129 

.82989 

.72 

.32860 

.32712 

.32573 

.32435 

.32296 

.32168 

.32021 

.31883 

.31745 

.31608 

.73 

.31471 

.31334 

.31197 

.31061 

.30925 

.30788 

.30653 

.30517 

.30381 

.30246 

.74 

.30111 

.29975 

.29841 

.29706 

.29571 

.29437 

.29303 

.29169 

.29035 

.28902 

.75 

.28768 

.28635 

.28502 

.28369 

.28236 

.28104 

.27071 

.27839 

.27707 

.27575 

.76 

.27444 

.27312 

.27181 

.27050 

.20919 

.26788 

.26657 

.26527 

.20397 

.20266 

.77 

.26136 

.26007 

.25877 

.25748 

.25618 

.26489 

.25360 

.25231 

.25103 

.24974 

.78 

.24846 

.24718 

.24690 

.24462 

.24335 

.24207 

.24080 

.23953 

.23826 

.23699 

.79 

.23572 

.23446 

.23319 

.23193 

.23067 

.22941 

.22810 

.22690 

.22565 

.22439 

0.80 

- 0.22314 

.22189 

.22065 

.21940 

.21816 

.21691 

.21567 

.21443 

.21319 

.21196 

.81 

.21072 

.20949 

.20825 

.20702 

,20579 

.20457 

.20334 

.20212 

.20089 

.19907 

.82 

.19845 

.19723 

.19601 

.19480 

.19358 

.19237 

.19116 

.18995 

.18874 

.18754 

.83 

.18633 

.18513 

.18392 

.18272 

.18152 

.18032 

.17913 

.17793 

.17674 

.17554 

.84 ' 

.17435 

.17316 

,17198 

.17079 

.16960 

.16842 

.16724 

.16605 

.16487 

.16370 

.85 

- 0.16252 

.16134 

.16017 

.15900 

.15782 

.15665 

.15548 

,15432 

.16315 

.15199 

.86 

.15032 

.14966 

.14850 

.14734 

.14618 

.14503 

.14387 

.14272 

.14156 

.14041 

.87 

.13926 

.13811 

.13697 

.13582 

.13467 

.13353 

.13239 

.13125 

.13011 

.12897 

.88 

.12783 

.12670 

.12556 

.12443 

.12330 

.12217 

.12104 

.11991 

.11878 

.11766 

.89 

.11653 

.11541 

.11429 

.11317 

.11205 

.11093 

.10981 

-10870 

.10759 

.10647 

0.90 

- 0.10586 

.10425 

.10314 

.10203 

.10093 

.09982 

.09872 

.09761 

.09651 

.09541 

.91 

.09431 

.09321 

.09212 

.09102 

.08992 

.08883 

08774 

.08665 

.08556 

.08447 

.92 

.08338 

.08230 

.08121 

.08013 

.07904 

.07796 

.07688 

.07580 

.07472 

.07365 

.93 

.07257 

.07150 

.07042 

.06935 

.06828 

.06721 

.06614 

.06607 

.06401 

.06294 

.94 

.06188 

.06081 

.05975 

.06869 

.05763 

.05667 

.05561 

.05446 

.05340 

.05235 

.95 

.05129 

.05024 

.04919 

.04814 

.04709 

.04604 

.04500 

.04395 

.04291 

.04186 

.96 

.04082 

.03978 

.03874 

.03770 

.03666 

.03563 

.03459 

.03356 

03252 

.03149 

.97 

.03046 

.02943 

.02840 

.02737 

.02634 

.02632 

.02429 

.02327 

.02225 

.02122 

.98 

.02020 

.01918 

.01816 

.01715 

.01613 

.01511 

.01410 

.01309 

.01207 

.01106 

.99 

.01005 

.00604 

.00803 

.00702 

.00602 

.00501 

.00401 

.00300 

.00200 

.00100 


142 





NATURAL OR NAPERIAN LOGARITHMS (C ontlnued) 


To had the natural logarithm of a nunilx^r which is iHo. lonot ot( of ji number 
whose logarithm is given, subtraet from the given logarithm logr 10, 2 logr 10, .1 log,. 10, etc. 

To find the natural logarithm of a number which i.s 10, 100, 1000, eti tinic.s a numlier 
whose logarithm is given, add to the given logarithm log, 10, 2 log, 10, 3 log.- 10, etc 
logr 10 = 2 30258 50930 6 log, 10- 13 81551 05580 

2 log, 10 = 4 00517 01800 7 logr 10 - 10 11809 50510 

3 logo 10 = 6 90775 52790 8 logr 10 - 18 42008 07440 

4 logr 10 = 9 21034 03720 9 logr 10 - 20 72320 58309 

5 logr 10 = 11 51292 54050 10 logr 10 - 23 02585 09299 

See preceding tabic for logarithm^ for numbers between 0 000 and 0 999 


1.00^.99 


N 

0 

1 

2 

3 

4 

' 5 

6 

7 

8 

9 

1.0 

0 00000 

00995 

.01980 

.02950 

.03922 

.04879 

.05827 

.06766 

07696 

0K618 

.1 

.09531 

1043(. 

.11333 

12222 

.13103 

.13976 

.14842 

.15700 

.16551 

1 7395 

.2 

.18232 

1 9002 

.19885 

.20701 

.21511 

22314 

.23111 

.23902 

.24686 

.25464 

.3 

20230 

27003 

.27703 

.28518 

.29267 

.30010 

.30748 

.31481 

.32208 

32930 

.4 

.33047 

.34359 

.35000 

.35767 

.36404 

.37156 

.37844 

.38526 

.30204 

.39878 

.5 

.40547 

41211 

.41871 

.42527 

.43178 

43825 

.44469 

.45108 

.45742 

46373 

.0 

47000 

47()23 

.48243 

.48858 

49470 

5007H 

.50682 

.51282 

.51879 

52473 

-7 

53003 

53049 

.54232 

54812 

.55389 

.55902 

.56531 

.57098 

.57661 

58222 

.8 

.58779 

59333 

.59884 

.00432 

.00977 

.01519 

62058 

.62594 

.63127 

63658 

.9 

.64185 

.64710 

.65233 

.05752 

.06269 

.60783 

.67294 

.67803 

.68310 

.68813 

J5.0 

0 09315 

69813 

.70310 

70804 

.71295 

.71784 

.72271 

.72755 

.73237 

.73716 

.1 

74194 

74609 

.75142 

.75012 

.70081 

76547 

77011 

.77473 

.77932 

.78390 

.2 

78840 

79299 

.79751 

80200 

80048 

1 81093 

.81530 

.81978 

.82418 

.82855 

.3 

.83291 

83725 

84157 

.84587 

.85015 

85442 

.85866 

.86289 

.86710 

.87129 

.4 

.87547 

87963 

.88377 

.88789 

.89200 

.89009 

.90016 

.90422 

.90826 

.91228 

.5 

.91629 

.92028 

.92420 

.92822 

.03210 

.93009 

94001 

.94391 

.94779 

.95166 

.0 

95551 

95935 

90317 

9()«)98 

.97078 

97450 

97833 

98208 

98582 

98954 

.7 

99325 

99695 

* 00003 

* 00430 

* 00790 

♦01100 

* 01523 

♦.01885 

♦.02245 

*.02604 

.8 

1 02902 

03318 

.03074 

.04028 

.04380 

.04732 

05082 

.05431 

05779 

06126 

.9 

00471 

06815 

.07158 

.07500 

.07841 

.08181 

.08519 

.0885>, 

.09192 

.09527 

3.0 

! 1 09801 

10194 

.10520 

.10850 

.11186 

.11514 

.11841 

.12168 

.12493 

.12817 

.1 1 

13140 

.13402 

.13783 

.14103 

.14422 

.14740 

15057 

.15373 

.15688 

.16002 

.2 

10315 

.10027 

1()938 

.17248 

.17557 

17805 

.18173 

.18479 

.18784 

19089 

.3 

19392 

.19095 

.19990 

.20297 

.20597 

.20890 

21194 

.21491 

.21788 

22083 

.4 

22378 

.22071 

.22904 

.2325(> 

.23547 

.23837 

24127 

24415 

.24703 

.24990 

.5 

25276 

25502 

.25840 

20130 

20413 

.20095 

.26976 

.27257 

.27536 

27815 

.0 

.28093 

28371 

.28047 

.28923 

.29198 

29473 

.29746 

.30019 

.30291 

.30563 

.7 

30833 

31103 

.31372 

.31041 

31909 

.32170 

.32442 

32708 

.32972 

.33237 

.8 

33500 

33703 

.34025 

.34281, 

.34547 

.34807 

.35067 

.35325 

.35584 

.35841 

.9 

.30098 

,30354 

.30009 

.30804 

.37118 

.37372 

.37624 

.37877 

.38128 

.38379 

4.0 

1 38629 

.38879 

.39128 

.39377 

.39624 

.39872 

.40118 

.40364 

.40610 

.40854 

.1 

41099 

.41342 

.41585 

.41828 

.42070 

.42311 

.42552 

.42792 

.43031 

.43270 

.2 

43508 

.43740 

.43984 

.44220 

.44456 

.44692 

.44927 

.45101 

.45395 

.45629 

.3 

45802 

40094 

.40320 

.40557 

.46787 

.47018 

.47247 

.47476 

.47705 

.47933 

.4 

1 48160 

1 

.48387 

.48014 

.48840 

.49065 

49290 

.49515 

.49739 

.49962 

.50185 

.5 

i 50408 

50030 

.50851 

.51072 

.51293 

.51513 

.51732 

.51951 

.52170 

.52388 

.0 

,52000 

52823 

.53039 

.53250 

53471 

.53687 

.53902 

.54116 

.54330 

54543 

.7 

.54750 

54969 

.55181 

55393 

55604! 

.55814 

56025 

.56235 

.56444 

.56653 

8 

1 .50802 

57070 

.57277 

57485 

.57691, 57898 

58104 

58309 

58515 

58719 

.9 

1 .58924 

.59127 

59331 

.59534 

59737 

.59939 

60141 

60342 

60543 

60744 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 

v '>. 0 » 9.99 


N 

0 

1 

2 

3 

4 

II 

Ij ^ 

6 

7 

8 

9 

5.0 

1 (‘>0944 

.01144 

.01343 

.01542 

.01741 

II .61939 

(>2137 

02334 

02531 

02728 

.1 

.(>2924 

(53120 

(533 1 5 

.63511 

.(>3705 

I .63900 

.04094 

.64287 

.04481 

.(>4673 

.2 

.G480(> 

.05058 

05250 

.65441 

.65032 

65823 

.66013 

00203 

.66393 

.06582 

.3 

.(5(3771 

0(5959 

.07147 

.07335 

.07523 

.67710 

07896 

.68083 

.08269 

.08455 

.4 

.()8()40 

.08825 

.09010 

.09194 

.09378 

.09502 

.69745 

.69928 

.70111 

.70293 

.5 

.70475 

.70050 

.70838 

.71019 

.71199 

.71380 

.71500 

.71740 

71919 

.72098 

.6 

.72277 

72455 

72()33 

.72811 

72988 

.73166 

73342 

.73519 

.73()95 

.73871 

.7 

.74047 

.74222 

74397 

.74572 

.74740 

74920 

.75091 

75267 

.75440 

.75013 

.8 

.75780 

.75958 

70130 

.70302 

.70473 

1 .76044 

.7(3815 

.7()9S5 

.77156 

.77326 

.9 

.77495 

.77(5(55 

.77834 

.78002 

.78171 

.78339 

.78507 

.78075 

.78842 

.79009 

6.0 

1.79170 

79342 

.79509 

.79675 

.79840 

.80000 

.80171 

.80330 

80500 

.80605 

.1 

.80829 

.80993 

.81150 

.81319 

.81482 

.81645 

.81808 

.81970 

.82132 

.82294 

.2 

.82455 

.82010 

.82777 

.82938 

.83098 

.83268 

.83418 

.83578 

.83737 

.83890 

.3 

.84055 

.84214 

.84372 

.84530 

.84088 

.84845 

.85003 

.85160 

.8.5317 

.85473 

.4 

.85(530 

.85780 

.85942 

.80097 

.86253 

1 ,8(>408 

.86563 

.80718 

.86872 

87026 

.5 

.87180 

.87334 

.87487 

.87641 

.87794 

.87947 

.88099 

.88251 

.88403 

.88555 

.6 

.88707 

.88858 

.89010 

.89160 

.89311 

.894()2 

.89012 

.89762 

.89912 

.9(M)0l 

.7 

.90211 

.90300 

.90509 

.90658 

.90806 

.90954 

.91 102 

.91250 

.91398 

.91545 

.8 

.91092 

.91839 

.91980 

.92132 

.92279 

.92425 

.92571 

.92710 

.92862 

.93007 

.9 

93152 

.93'297 

.93442 

.93586 

.93730 

.93874 

.94018 

.94162 

.94305 

.94448 

7.0 

1 94591 

.94734 

.94870 

.95019 

.95161 

.95303 

,95445 

.95586 

.95727 

.95809 

.1 

90009 

.90150 

.90291 

.96431 

.96571 

1 .90711 

.96851 

.96991 

.97130 

.97269 

.2 

.97408 

.97547 

.97085 

.97824 

.97962 

1 .98100 

.98238 

.98376 

.98513 

98650 

.3 

.98787 

.98924 

.99001 

.99198 

.99334 

.99470 

.99600 

.99742 

.99877 

*.00013 

.4 

2 00148 

.00283 

.00418 

.00553 

.00087 

.00821 

.00950 

.01089 

.01223 

01357 

.5 

01490 

.01024 

.01757 

.01890 

.02022 

.02155 

.02287 

.02419 

.02551 

.02083 

.6 

.02815 

.02940 

.03078 

.03209 

.03340 

.03471 

.03001 

.03732 

.03862 

.03992 

.7 

04122 

04252 

.04381 

.0451 1 

.04040 

.04769 

.04898 

.05027 

.05156 

.05284 

.8 

05412 

.05540 

.05008 

.05790 

.05924 

.00051 

.06179 

.06300 

.06433 

.06560 

.9 

OOOSO 

.00813 

.00939 

.07065 

.07191 

.07317 

.07443 

.07508 

.07694 

.07819 

8.0 

2 07944 

.080(59 

.08194 

.08318 

.08443 

.08507 

.08691 

.08815 

.08939 

.09063 

.1 

.09180 

.09310 

.09433 

.09550 

.09079 

.09802 

.09924 

.10047 

.10169 

.10291 

.2 

10413 

.10.535 

.10057 

.10779 

.10900 

.11021 

.11142 

.11263 

.11384 

.11505 

.3 

11020 

11740 

.11800 

.11986 

.12106 

.12226 

.12346 

.12465 

.12585 

.12704 

.4 

12823 

.12942 

.13tM51 

.13180 

.13298 

.13417 

.13535 

.13653 

.13771 

.13889 

.5 

.14007 

.14124 

.14242 

.14359 

.14470 

.14593 

.14710 

,14827 

.14943 

.15060 

.6 

15170 

15292 

.15409 

.15524 

.15640 .15756 

.15871 

.15987 

.16102 

.16217 

.7 

1(5332 

.10447 

.10502 

.16077 

.16791 

.16905 

.17020 

.17134 

.17248 

.17361 

.8 

17475 

.17589 

.17702 

.17816 

.17929 

.18042 

.18155 

.18267 

.18380 

.18493 

.9 

18005 

.18717 

.18830 

.18942 

.19054 

19165 

.19277 

.19389 

.19500 

19611 

9.0 

2 19722 

.19834 

.19944 

.20055 

.20166 

.20270 

.20387 

.20497 

.20007 

.20717 

.1 

.20827 

.20937 

.21047 

.21157 

.21206 

.21375 

.21485 

.21594 

21703 

.21812 

.2 

.21920 

.22029 

.22138 

.22246 

.22354 

.22462 

.22570 

.22678 

.22781) 

.22894 

.3 

.23001 

.23109 

.23216 

.23324 

.23431 

.23538 

.23045 

.23751 

.23858 

.23965 

A 

.24071 

.24177 

.24284 

.24390 

.24496 

.24601 

.24707 

.24813 

.24918 

.25024 

.5 

.25129 

.25234 

.25339 

.25444 

.25549 

.25654 

.25759 

.25803 

.25968 

.20072 

.6 

.20170 

.20280 

.26384 

.26488 

.26592 

.26696 

.26799 

.26903 

.27006 

.27109 

.7 

.27213 

.27316 

.27419 

.27521 

.27624 

.27727 

.27829 

.27932 

.28034 

.28136 

.8 

.28238 

.28340 

.28442 

.28544 

.28040 

.28747 

.28849 

.28950 

.29051 

.29152 

.9 

.29253 

.29354 

.29455 

.29556 

.29(>57 

.29757 

.29858 

.29958 

.30058 

.30158 
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NATURAL OR NAPERIAN LOGARITHMS oiitlnued) 


lo?, 10 = 2 3025S 50930 

2 logr 10 = 4 60517 01860 

3 log. 10 = 6 90775 52790 

4 log. 10 = 9 21034 03720 

5 logr 10 = 11 51292 54060 


Constants 


6 log, 10 = 13 SI 55 1 05580 

7 log, 10 = 16 11809 56510 

8 log. 10 = 18 42068 07440 

9 log, 10 = 20 72326 58369 
10 log, 10 = 23 02585 09299 


10.0 49.9 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10. 

2 30259 

31254 

.32239 

.33214 

.34181 

35138 

36085 

37024 

37955 

3S876 

11. 

39790 

40695 

41591 

42480 

43361 

44235 

45101 

45959 

46810 

47654 

12. 

48491 

49321 

.50144 

.50960 

.51770 

52573 

53370 

.54160 

54945 

55723 

13. 

56495 

.57261 

.58022 

.58776 

69525 

.60269 

61007 

.61740 

62467 

63189 

14. 

.63906 

.64617 

65324 

.66026 

66723 

67415 

.68102 

.68785 

.69463 

.70136 

15. 

.70805 

.71469 

72130 

.72785 

.73437 

74084 

74727 

.75366 

.76001 

76632 

16 

.77259 

.77882 

.78501 

.79117 

.79728 

80336 

80940 

.81541 

.82138 

82731 

17. 

.83321 

83908 

.84491 

85071 

85647 

.86220 

.86790 

.87356 

.87920 

88480 

18. 

.89037 

89591 

90142 

90690 

.91235 

91777 

.92316 

.92852 

.93386 

939 K. 

19. 

.94444 

.94969 

.95491 

.96011 

96527 

97041 

.97553 

.98062 

.98568 

.99072 

^0. 

2 99573 

* 00072 

*.00568 

* 01062 

* 01553 

* 02042 

*.02529 

* 03013 

*.03495 

* 03975 

21. 

3 04452 

04927 

.05400 

.05871 

.06339 

.06805 

07269 

.07731 

.08191 

.08649 

22. 

.09104 

09558 

10009 

.10459 

.10906 

11352 

.11795 

12236 

.12676 

13114 

23. 

.13549 

.13983 

.14415 

.14845 

.15274 

.15700 

.16125 

.16548 

.16969 

17388 

24. 

.17805 

.18221 

.18635 

.19048 

19458 

.19867 

.20275 

.20680 

.21084 

21487 

25. 

.21888 

.22287 

.22684 

.23080 

.23475 

23868 

24259 

.24649 

.25037 

.25424 

26. 

.25810 

.26194 

.2657(> 

.26957 

.27336 

.27714 

28091 

.28466 

28840 

29213 

27. 

.29584 

29953 

30322 

.30689 

31054 

.31419 

.31782 

.32143 

32504 

32863 

28. 

.33220 

33577 

.33932 

.34286 

34639 

.34990 

35341 

35690 

36038 

36384 

29. 

.36730 

37074 

.37417 

37759 

.38099 

.38439 

.38777 

.39115 

.39451 

.39786 

;io. 

3 40120 

40453 

40784 

.41115 

41444 

.41773 

.42100 

.42426 

42751 

43076 

31. 

.43399 

.43721 

.44042 

44362 

44681 

44999 

.45316 

.45632 

.45947 

46261 

32. 

.46574 

.46886 

.47197 

.47507 

47816 

.48124 

48431 

.48738 

.49043 

49347 

33. 

.49651 

49953 

.50255 

.50556 

50856 

.51155 

51453 

.51750 

.52046 

.52342 

34. 

.52636 

.52930 

53223 

.63515 

.53806 

.54096 

.54385 

.54674 

.54962 

55249 

35. 

.55535 

55820 

56105 

.56388 

.56671 

.56953 

.57235 

.57515 

.57795 

58074 

36. 

.58352 

58629 

58906 

59182 

59457 

59731 

.60005 

60278 

.60550 

60821 

37. 

.61092 

.61362 

.61631 

.61899 

62167 

62434 

62700 

.62966 

63231 

63495 

38. 

.63759 

.64021 

.64284 

.64545 

64806 

.65066 

65325 

65584 

.65842 

66099 

39. 

.66356 

66612 

66868 

67122 

67377 

67630 

.67883 

.68135 

.68387 

68638 

40. 

3.68888 

.69138 

.69387 

.69635 

69883 

.70130 

70377 

.70623 

.70868 

.71113 

41. 

.71357 

71601 

.71844 

72086 

.72328 

.72569 

.72810 

.73050 

.73290 

73529 

42. 

.73767 

.74005 

.74242 

.74479 

.74715 

74950 

75185 

.75420 

75654 

75887 

43. 

.76120 

.76352 

.76584 

.76815 

.77046 

77276 

.77506 

.77735 

.77963 

.78191 

44. 

.78419 

.78646 

.78872 

79098 

79324 

.79549 

.79773 

.79997 

.80221 

.80444 

45. 

.80666 

.80888 

81110 

81331 

81551 

81771 

.81991 

.82210 

.82428 

.82647 

46. 

.82864 

83081 

.83208 

83514 

83730: 

83945 

84160 

.84374 

84588 

84802 

47. 

.85015 

.85227 

85439 

85651 

.85862, 

.86073 

.86283 

.86493 

.86703 

86912 

48. 

.87120 

87328 

87536 

87743 

87950 

88156 

.88362 

.88568 

.88773 

88978 

49 

89182 

89386 

89589 

89792 

89995 

, 90197 

90399 

90600 

90801 

91002 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 

S0.0-9S.9 


N 

0 

1 

2 

3 

4 

II 

' .5 

II 


7 8 9 

50. 

3.91202 

.91402 

.91602 

.91801 

.9l0‘)9|i 92197 

92395 

.92503 .92790 .92989 

51. 

.93183 

.93378 

.93.574 

.9376‘) 

.93964 

1 .94158 

.943.52 

.94546 .94739 .94932 

52. 

.95124 

.9.5316 

95508 

.95700 

.95891 

.96081 

.96272 
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1 000000 

0.50 i 

1 6487 

0 21715 

; 0 606531 

0.01 

1 0101 

.00434 

0 990050 

0.51 

1 6653 

.22149 

. 600496 

0.02 

1 0202 

.00869 

980199 

0.52 

1 6820 

22583 

.594521 

0.03 

1 0305 

.01303 

970446 

0.53 

1.6989 

.23018 

.588005 

0.04 

1.0408 

.01737 

.960789 

0.54 

1.7160 

.23452 

.582748 

0.05 

1 0513 

0.02171 

0 951229 

0.55 

1 7333 

0.23886 

0.576950 

O.OG 

1 .0618 

.02606 

.941765 

0.56 

1.7507 

.24320 

.571209 

0.07 

1 0725 

.03040 

. 932394 

0.57 

1 7683 

.24755 

. 565525 

0.08 

1 0833 

.03474 

.923116 

0.58 

1 7860 

.25189 

.559898 

0.00 

1 .0042 

.03909 

.913931 

0.59 

1.8040 

.25623 

.554327 

0.10 

1 1052 

0.04343 

0 904837 

0.60 

1.8221 

0.26058 

0.548812 

0.11 

1 1163 

.04777 

.895834 

0.61 

1 8404 

. 26492 

1 .543351 

0.12 

1 1275 

05212 

.886920 

0.62 

1 8589 

. 26926 

1 .537944 

0.13 1 

1 1388 

.05646 

.878095 

0 63 

1 8776 

.27361 

. 532592 

0.14 

1 1503 

.06080 

.869358 

0.61 

1.8965 

.27795 

.527292 

0.15 

1.1618 

0.06514 

0.860708 

0.65 

1.9155 

0 28229 

0.522046 

o.ic 

1 1735 

.06949 

852144 

0 66 

1 9348 

.28663 

.516851 

0.17 

1 1853 

07383 

843665 

0 67 

1.9542 

.29098 

.511709 

0.18 

1 1072 

.07817 

.835270 

0 68 

1.9739 

. 29532 

.506617 

0.10 

1 2092 

.08252 

.826959 

0.69 

1.9937 

.2996ti 

.501576 

o.*^o 

1 2211 

0 08686 

0 818731 

0.70 

2 0138 

0.30401 

0.496585 

0.21 

1 2337 

.09120 

.810584 

0.71 

2.0340 

.30835 

.491644 

0.22 

1 2461 

.09554 

.802519 

0.72 

2.0544 

.31209 

.486752 

0.23 

1 2586 

. 09989 

794534 

0 73 

2.0751 

31703 

.481909 

0.24 

1 2712 

10423 

.786628 

0.74 

2.0959 

.32138 

.477114 

0.25 

1 . 2840 

0.10857 

0.778801 

0.75 

2 1170 

0.32572 

0.472367 

0.26 

1 2069 

. 1 1292 

.771052 

0 76 

2 1383 

.33006 

.467666 

0.27 

1 3100 

.11726 

.763379 

0.77 

2 1598 

.33441 

.463013 

0.28 

1 3231 

.12160 

. 755784 

0 78 

2.1815 

.33875 

. 458406 

0.20 

1.3364 

. 12595 

748264 

0.79 

2.2034 

. 34309 

.453845 

0.30 

1 3499 

0 13029 

0.740818 

0.80 

2.2255 

0 34744 

0.449329 

0.31 

1 3634 

.13463 

.733447 

0.81 

2 2479 

35178 

.444858 

0.32 

1 3771 

. 13897 

.726149 

0.82 

2 2705 

.35612 

. 440432 

0.33 

1 3010 

. 14332 

.718924 

0.83 

2 2933 

. 36040 

.436049 

0.34 

: 1.4049 

. 14766 

.711770 

0.84 

2.3164 

.36481 

.431711 

0.35 

1.4191 

0 15200 

0.704688 

0.85 

2 3390 

0 36915 

0.427415 

0 36 

1 4333 

. 1 5(i35 

.697676 

0.86 

2 3632 

.37349 

.423162 

0.37 

1 4477 

. 16069 

. 690734 

0.87 

2 3869 

. 37784 

.418952 

0.38 

1 4623 

.1<)503 

.683861 

0.88 

2.4109 

.38218 

.414783 

0.30 

1.4770 

. 16937 

.677057 

0.89 

2.4351 

.38652 

.410656 

0 . i 0 

1.4918 

0.17372 

0 670320 

0.90 

2 4590 

0.39087 

0.406570 

0.41 

1 . 5068 

.17806 

.6636.50 

0.91 

2 4843 

.39521 

.402524 

0.42 

1 5220 

. 18240 

.657047 

0.92 

2 5093 

.39955 

.398519 

0.43 

1 5373 

.18675 

. 650509 

0.93 

2 5345 

.40389 

.394554 

0.44 

1 . 5527 

.19109 

.644036 

0.94 

2.5600 

.40824 

.390628 

0.45 

1 5683 

0 19543 

0.637628 

0.95 

2 5857 

0.41258 

0.386741 

0.4G 

1.5841 

.19978 

631284 

0.96 

2 6117 

.41692 

.382893 

0.47 

1 6000 

.20412 

.625002 

0.97 

2 6379 

.42127 

.379083 

0.48 

1 6161 

. 20846 

.618783 

0.98 

2 6645 

.42.561 

.375311 

0.40 

1 . 6323 

.21280 

.612626 

0 99 

2.0912 

. 42995 

.371577 

0.50 

1.6487 

0.21715 

0.606531 

1.00 

2 7183 

0.43429 

0.367879 
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EXPONENTIAL FUNCTIONS (Continued) 


X 


e-r 

LoKio(#-^) 


X 


#•* 

Logio(p') 

e~* 

1.00 

2 

7183 

0.4.3429 

0.367879 

1.50 

4 

4817 

0 65144 

0 223130 

1.01 

2 

7456 

.43864 

.364219 

1.51 

4 

5267 

. 65578 

220910 

1.02 

2 

7732 

44298 

. 360595 

1.52 

4 

5722 

.66013 

218712 

1.03 

2 

soil 

.44732 

357007 

1.53 

4 

(>182 

. 6(>447 

216536 

1.04 

2. 

8292 

.45167 

.363455 

1.54 

4 

(>(>46 

. 66881 

.214381 

1.05 

2. 

8577 

0 45601 

0 349938 

1.55 

4 

7115 

0.67316 

0 212248 

1.06 

2 

8864 

.46035 

346456 

1.56 

4 

7588 

67750 

210136 

1.07 

2 

9154 

4(‘)470 

.343009 

1.57 

4 

8066 

. (>8184 

. 208045 

1.08 

2 

9447 

.4()904 

. 339596 

1.58 

4 

8550 

.()8(>19 

. 205975 

1.09 

2 

9743 

.47338 

.33()21 (i 

1.59 

4 

9037 

69053 

203926 

1.10 

3 

0042 

0 47772 

0 332871 

1.60 

4 

9530 0.(>9487 

0 201897 

1.11 

3 

0344 

48207 

329559 

1.61 

5 

0028 

.69921 

. 199888 

1.12 

3 

0( i 49 

48(>41 

.326280 

1.62 

5 

0531 

. 70356 

197899 

1.13 

3 

0957 

49075 

323033 

1.63 

5 

1039 

. 70790 

195930 

1.14 

3 

1268 

49510 

319819 

1 64 

5 

1552 

.71224 

. 193980 

1.15 

3 

1582 

0 49944 

0 316637 

1.65 

5 

2070 0 71659 

0 19205(» 

1.16 

3 

1899 

50378 

313486 

1.66 

5 

2593 

. 72093 

190139 

1.17 

3 

2220 

50812 

3103(>7 

l .(>7 

5 

3122 

. 72527 

. 188247 

1.18 

3 

2544 

.51247 

.307279 

l .(>8 

6 

3(>5(> 

.72961 

18()374 

1.19 

3. 

2871 

5 l ( i 81 

.304221 

l .()9 

6 

4195 

. 73396 

.184520 

1.20 

3 

3201 

0 52115 

0 301194 

1.70 

5 

4739 

0.73830 

0 182684 

1.21 

3 

3535 

52550 

1 . 298197 

1 71 

5 

5290 

. 74264 

18086(> 

1.22 

3 

3872 

52984 

. 295230 

1 72 

6 

5846 

. 74699 

.17906(> 

1.23 

3 

4212 

5.3418 

292293 

1 73 

r, 

()407 

.75133 

. 177284 

1.24 

3 

455(> 

5.3853 

289384 

1.74 

5 

()973 

. 76567 

.175520 

1.25 

3 

4903 

0 54287 

1 0 286505 

1.75 

5 

7546 

0 76002 

0 173774 

1.26 

3 

5254 

54721 

1 283654 

1.76 

5 

8124 

. 76436 

.172045 

1.27 

3 

5()09 

55155 

.280832 

1.77 

5 

8709 

. 76870 

.170.333 

1.28 

3 

5966 

55590 

. 278037 

1.78 

5 

9299 

77304 

168638 

1.29 

3 

(>328 

. 5( i 024 

.275271 

1.79 

5 

9895 

77739 

.166960 

1.30 

3 

6( i 93 

0.5( i 4.58 

0 272532 

l.HO 

(> 

049() 

0 78173 

0 165299 

1.31 

3 

7062 

5( i 893 

269820 

1.81 

(> 

1104 

78607 

. 163654 

1.32 

3 

7434 

.57327 

.267135 

1.82 

(> 

1719 

79042 

. 162026 

1.33 

3 

7810 

.57761 

. 264477 

1.83 

(> 

2339 

79476 

.1()0414 

1.34 

3 

8190 

.58195 

.261846 

1.84 

(» 

29(>5 

79910 

.158817 

1.35 

3 

8574 

0 58630 

0 259240 

1.85 

6 

3598 

0 80344 

, 0 157237 

1.36 

3 

8962 

590 t >4 

256661 

1.8(» 

() 

1237 

80779 

.1.55673 

1..37 

3 

9354 

. 59498 

.254107 

1.87 

(i 

4883 

81213 

.154124 

1.38 

3 

9749 

599.33 

.251579 

1.88 

() 

5535 

.81()47 

1 . 152.590 

1.39 

4 

0149 

(>0367 

. 249076 

1.89 

(i 

(>194 

82082 

' .151072 

1.40 


0552 

0 (>0801 

0 246597 

1.00 

6 

(>859 

0 82516 

0. 149.569 

1.41 

! 4 

09( K ) 

6123 (i 

244143 

1 91 

() 

7531 

82960 

148080 

1.42 

4 

1371 

( il 670 

.241714 

1.92 

(> 

8210 

.8.3385 

’ . 146(>07 

1.43 

4 

1787 

.(>2104 

239309 

1 93 

<> 

8895 

.83819 

. 145148 

1.44 

4 

2207 

. 62538 

.236928 

1.94 

(> 

9588 

84253 

. 143704 

1.45 

4 

2631 

0 62973 

0 234570 

1.95 

7 

0287 

0 84687 

0 142274 

1.46 

4 

3060 

.•>3407 

232236 ; 

1.96 

7 

0993 

85122 

. 1408.58 

1.47 

4 

3492 

.(>3841 

229925 

1 97 

7 

1707 

. 85556 

.1.39457 

1.48 

4 

3929 

. (>427(» 

227 t )38 

1.98 

7 

2427 

. 85990 

138069 

1.49 

4 

.4371 

,64710 

225373 

1.99 

7 

3155 

. 8(>425 

. 1.36695 

1.50 

4. 4817 

o 

0 223130 

9.00 

i 

3891 

0 868.59 

0 1.3.5335 




EXPONENTIAL FUNCTIONS (Continued) 


X 

r 


LoKio(e^) 


X 



liOKioCr-") 


2.00 

7.3891 

0 86859 

0 135335 

2.50 

12 

.182 

1 

08574 

0.082085 

2.01 

7 

4633 

. 87293 

. 133989 

2.51 

12 

305 

1 

09008 

.081268 

2.02 

7 

5383 

87727 

. 132655 

2 52 

12 429 

1 

09442 

.080460 

2.03 

7 

6141 

88162 

. 131336 

2.53 

12 

554 

1 

09877 

079659 

2.04 

7. 

6906 

. 8859(> 

130029 

2.54 

12 

()80 

1 

.10311 

.078866 

2.05 

7 7679 

0 89030 

0.128735 

2.55 

12 

807 

1 

.10745 

0 078082 

2.06 

7 

8460 

89465 

. 127454 

2.66 

12 

936 

1 

.11179 

. 077305 

2.07 

7 

9248 

. 89899 

. 126186 

2.57 

13 

066 

1 

11614 

.076536 

2.08 

8 

CK )45 

.90333 

. 124930 

2.58 

13 

197 

1 

.12048 

.075774 

2.09 

8 

0849 

. 907( i 8 

. 123687 

2.59 

13 

330 

1 

12482 

.075020 

2.10 

8 

1662 

0 91202 

0 122466 

2.60 

13 

464 

1 

.12917 

0 074274 

2.11 

8 

2482 

.91636 

.121238 

2.61 

13 

599 

1 

.13351 

.073535 

2.12 

8 

3311 

92070 

. 120032 

2 62 

13 

736 

1 

13785 

.072803 

2.13 

8 

4149 

92505 

.118837 

2.63 

13 

874 

1 

14219 

.072078 

2.14 

8 

4994 

. 92939 

.117655 

2.64 

14 

013 

1 

. 14654 

.071361 

2.15 

8 

5849 

0.93373 

0.116484 

2.65 

14 

154 

1 

15088 

0.070651 

2.16 

8 

6711 

93808 

115325 

2.66 

14 

29(> 

1 

15522 

. 069948 

2.17 

8 

7583 

94242 

.114178 

2.67 

14 

440 

1 

.15957 

. 069252 

2.18 

8 

8463 

94 r )7 (i 

.113042 

2.68 

14 

585 

1 

, 16391 

. 068563 

2.19 

8 

9352 

95110 

111917 

2 69 

14 

732 

1 

16825 

.067881 

2.20 

9 

0250 

0 95545 

0 110803 

2.70 

14 

880 

1 

.17260 

0.067206 

2.21 

9 

1157 

. 95979 

109701 

2.71 

15 

029 

1 

17(>94 

. 066537 

2.22 

9 

2073 

96413 

. 108609 

2.72 

15 

180 

1 

.18128 

.065875 

2.23 

9 

2999 

9( i 848 

. 107528 

2.73 

15 

333 

1 

18562 

.065219 

2.24 

9 

3933 

.97282 

. 106459 

2.74 

16 487 

1 

. 18997 

.0()4670 

2.25 

9 

4877 

0.97716 

0 105399 

2.75 

15 

643 

1 

19431 

0 063928 

2.26 

9 

5831 

98151 

. 104350 

2.76 

15 

800 

1 

19865 1 

063292 

2.27 

9 

6794 

98585 

103312 

2.77 

16 

959 

1 

20300 ! 

062662 

2.28 

9 

7767 

99019 

102284 

2 78 

16 

119 

1 

20734 

.062039 

2.29 

9 

8749 

99453 

. 101266 

2.79 

16 

281 

1 

21168 

.061421 

2.30 

9 

9742 

0 99888 

0 100259 

2.80 

16 445 

1 

21602 

0.060810 

2.31 

10 

074 

1 00322 

099261 

2.81 

16 

610 

1 

22037 

. 060205 

2.32 

10 

176 

1 00756 

098274 

2.82 

16 

777 

1 

22471 

059606 

2.33 

10 

278 

1 01191 

.097296 

2 83 

16 

945 

1 

22905 

.059013 

2.34 

10 

381 

1 01625 

. 096328 

2.84 

17 

116 

1 

23340 

.058426 

2.35 

10.486 

1 02059 

0.095369 

2.85 

17. 

288 

1.23774 

0.057844 

2.36 

10 

591 

1 02493 

.094420 

2.86 

17 462 

1 

24208 

.057269 

2.37 

10 

697 

1 . 02928 

.093481 

2.87 

17 

637 

1 

24643 

. 056699 

2.38 

10 

805 

1 03362 

.092551 

2.88 

17. 

814 

1 

, 25077 

.056135 

2.39 

10 

.913 

1 03796 

.091630 

2.89 

17. 

993 

1 

.25511 

. 05557(» 

2.40 

11 

.023 

1.04231 

0 090718 

2.00 

18. 

174 

1 

25945 

0.055023 

2.41 

11 

134 

1.04665 

.089815 

2.91 

18 357 

1 

26380 

.054476 

2.42 

11 

246 

1 . 05099 

.088922 

2.92 

18 541 

1 

26814 

. 053934 

2.43 

11 

.359 

1.05534 

.088037 

2.93 

18 

728 

1 

. 27248 

.053397 

2.44 

11 

.473 

1.05968 

.087161 

2.94 

18.916 

1. 

.27683 

.052866 

2.45 

11 

588 

1.06402 

0.086294 

2.95 

19 

106 

1. 

28117 

0.052340 

2.46 

11 

.705 

1.00836 

.085436 

2.96 

19 

298 

1. 

28551 

.051819 

2.47 

11 

.822 

1.07271 

.084585 

2.97 

19 

492 

1 

28985 

.051303 

2.48 

11 

941 

1 07705 

083743 

2.98 

19 

688 

1 

29420 

.050793 

2.49 

12 

.061 

1 08139 

.082910 

2.99 

19 

886 

1 

29854 

.050287 

2.50 

12 

.182 

1 08574 

0 082085 

3.00 

20 

0 S () 

1 

30288 

0 049787 
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EXPONENTIAL FUNCTIONS (Continued) 


X 


LoKio(e^) 

e"* 1 

1 ^ 


5® 

Logio(e®) 

e~x 

3.00 

20.086 

1. 

,30288 

0.049787 

3.50 

33. 

115 

1 

52003 

0 030197 

3.01 

20.287 

1.30723 

.049292 

3.61 

33 

448 

1 

52437 

.029897 

3.02 

20.491 

1 

31157 

.048801 

3.52 

33 

784 

1 

52872 

029599 

3.03 

20 097 

1 

31591 

.048316 

3.63 

34 

124 

1 

53306 

.029305 

3.04 

20.905 

1 

,32026 

.047835 

3.64 

34 

467 

1 

53740 

. 029013 

3.05 

21 115 

1 

32400 

0.047359 

3.55 

34 

813 

1 

54175 

1 0 028725 

3.06 

21 328 

1, 

,32894 

046888 

3 56 

35 

163 

1 

54609 

028439 

3.07 

21.542 

1, 

33328 

.046421 

3.57 

35 

517 

1. 

55043 

.028156 

3.08 

21.7.58 

1 

33703 

045959 

3.58 

35 

874 

1 

55477 

. 027876 

3.09 

21.977 

1.34197 

045502 

3.59 

30 

234 

1 

55912 

. 027598 

3.10 

22 198 

1 

34()31 

0.045049 

3.60 

36 

598 

1 

56346 

0 027324 

3.11 

22.421 

1 

350(>(> 

.044601 

3.61 

36 

9(i6 

1 

56780 

027052 

3.12 

22 (>40 

1 

35500 

.044157 

3.62 

37. 

338 

1 

57215 

026783 

3.13 

22 874 

1. 

35934 

.043718 

3.63 

37. 

713 

1 

57649 

.026516 

3.14 

23 . 104 

1. 

3(j3(>8 

.043283 

3.64 

38 

092 

1 

58083 

026252 

3.15 

23 336 

1 

3(’.803 

0.042852 

3.65 

38 

475 

1 

58517 

0.025991 

3.10 

23 571 

1 

37237 

. 042426 

3.66 

38 

861 

1 

58952 

025733 

3.17 

23 807 

1 

37071 

042004 

3.67 

39 

252 

1 

59386 

.025476 

3.1S 

24.047 

1. 

38100 

.041586 

3.68 

39 

64(> 

1 

59820 

025223 

3.19 

24 288 

1. 

38540 

.041172 

3 69 

40 

045 

1 

(>0255 

^ 024972 

3.20 

24 533 

1 

38974 

0 040762 

3.70 

40 

447 

1 

60689 

0 024724 

3.21 

24 779 

1 

39409 

040357 

3 71 

40 

854 

1 

61123 

1 024478 

3.22 

25.028 

1 

39843 

.039955 

3 72 

41 

2()4 

1 

61558 

1 024234 

3.23 

25 280 

1 

10277 

.039557 

3 73 

41 

()79 

1 

61992 

023993 

3.24 

25.634 

1 

40711 

.039164 

3.74 

42 

098 

1 

(>2426 

1 .023754 

3.25 

25 790 

1 

41146 

0.038774 

3.75 

42 

521 

1 

628(50 

; 0 023518 

3.20 

2() 060 

1 

41580 

038388 

3.76 

42 

948 

1 

63295 

! 023284 

3.27 

20 311 

1 

42014 

038006 

3.77 

43 

380 

1 

63729 

023062 

3.28 

2(i 570 

1 . 

,42449 

.037628 

3 78 

43 

816 

1 

(>41()3 

022823 

3.29 

20 843 

1 

42883 

037254 

3.79 

44 

256 

1 

64598 

.022696 

3.30 

27 113 

1 

43317 

0 036883 

3.80 

44 

701 

1 

65032 

0 022371 

3.31 

27 385 

1 

43751 

.03(>516 

3.81 

45 

150 

1 

65466 

.022148 

3.32 

27 6(i0 

1 

44186 

.036153 

3 82 

45 

(>04 

1 

(>5900 

.021928 

3.33 

27 938 

1 

44(i20 

.035793 

3.83 

46 

063 

1 

(■>(•>335 

.021710 

3.34 

28 219 

1 

.45054 

.035437 

3,84 

46 

525 

1 

66769 

.021494 

3.35 

28 503 

1 

45489 

0 035084 

3.85 

46 993 

1 

67203 

0 021280 

3.30 

28 789 

1 

.45923 

.034735 

3 86 

47 

465 

1 

67638 

.021068 

3.37 

29 079 

1 

46357 

. 034390 

3.87 

47 

942 

1 

.68072 

.020858 

3.38 

29 371 

1 

40792 

.034047 

3.88 

48 424 

1 

.68506 

.020651 

3.39 

29.000 

1 

.47226 

.033709 

3.89 

48.911 

1 

.08941 

.020446 

3.40 

29 964 

1 

47()60 

0 033373 

3.90 

49 

402 

1 

.69375 

0 020242 

3.41 

30 2<)5 

1 

48094 

.033041 

3.91 

49 

899 

1 

69809 

020041 

3.42 

30 569 

1 

48529 

.032712 

3.92 

50 

400 

1 

. 70243 

019841 

3.43 

30 877 

1 

48903 

.032387 

3 93 

50 

907 

1 

.70678 

019(544 

3.44 

31.187 

1 

49397 

.032065 

3.94 

51 

419 

1 

.71112 

019448 

3.45 

31.600 

1 

49832 

0 031746 

3.95 

51 

935 

1 

71546 

0 019255 

3.46 

31.817 

1 

50266 

.031430 

3.96 

52 

457 

1 

71981 

.019063 

3.47 

32 137 

1 

60700 

.031117 

3.97 

52 

985 

1 

.72415 

.018873 

3.48 

32 460 

1 

51134 

.030807 

3.98 

53 

517 

1 

72849 

018(586 

3.49 

32.786 

1.51569 

030501 

3.99 

54 

055 

1 

.73283 

018500 

3.50 

33 115 

1 

62003 

0.030197 

4.00 

54.598 

1 

.73718 

0.018316 
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EXPONENTIAL FUNCTIONS (Continued) 


X 

LoRioCfO 


X 

Lokio(<-^) 

1 p*-' 

1.00 

54.59S 1 73718 

0 018310 

4.50 

90 017 1 95433 

0 011109 

4.01 

55 147 1 74152 

. 018133 

4.51 

90 922 1.95807 

.010998 

4.02 

55.701 1 74580 

.017953 

4.52 

91.830 1 90301 

.010880 

4.03 

50 201 1 75021 

.017774 

4.53 

92 769 1 90735 

.010781 

4.04 

50.820 1.75455 

017507 

4.54 

93.091 1.97170 

.010673 

4.05 

57 397 1 75889 

0 017422 

4.55 

94.632 1 97004 

0.010667 

4.00 

57 974 1 70324 

017249 

4.50 

95 583 1 08038 

010462 

4.07 

58.557 1 70758 

017077 

4.57 

9(» 544 1 98473 

.010358 

4.08 

59 145 1 77192 

010907 

4.58 

97 514 1 98907 

.010255 

4.09 

59 740 1 77020 

.010739 

4.59 

98 494 1 99341 

.010153 

4.10 

00 340 1 78001 

0 010573 

4.60 

99 484 1 99775 

0 010062 

4.11 

00 947 1 78495 

010408 

4.61 

100 48 2 00210 

.(K)9962 

4.12 

01 559 1 78929 

.010245 

4.02 

101 49 2 00(>44 

.009853 

4.13 

02 178 1 79304 

.010083 

4 (i3 

102 51 2 01078 

.(K)9765 

4.14 

02 803 1 79798 

.015923 

4.04 

103 54 2 01513 

.009(>58 

4.15 

03.434 1 80232 

0.015704 

4.65 

104 58 2.01947 

0.009562 

4.10 

(»4 072 1 80007 i 

.015<K)8 

4.00 

105 04 2 02381 I 

009466 

4.17 

04 715 1 81101 

.015452 

4.07 

100 70 2 02810 

.009372 

4.18 

05 3(i0 1 81535 ; 

.015299 

4 08 

107 77 2.03250 

.009279 

4.19 

00 023 1 81909 

015140 

4.09 

108 86 2.03084 

.009187 

4.*^ 

00 OSO 1.82404 

0 01499(i 

4.70 

109 95 2.04118 

0.009096 

4.21 

07.357 1.82838 

.014840 

4.71 

111 05 2 04553 

.009005 

4.22 

08.033 1.83272 

014099 

4.72 

112 17 2 04987 

.008916 

4,23 

08.717 1 83707 

.014562 

4.73 

113 30 2.05421 

.008826 

4.24 

09.408 1.84141 

014408 

4.74 

114 43 2 05856 

.008739 

4.25 

70.105 1.84575 

0 014204 

4.75 

115.68 2.00290 

0.008652 

4.20 

70 810 1.85009 

014122 

4.76 

110 75 2.00724 

.008566 

4.27 

71.522 1 85444 

013982 

4.77 

117 92 2 07158 

.008480 

4.2S 

72.240 1.85878 

.013843 

4.78 

119 10 2 07593 

.008396 

4.29 

72.900 1.80312 

.013705 

4.79 

120.30 2.08027 

.008312 

4.30 

73.700 1.80747 

0 013509 

4.80 

121 51 2.08401 

0.008230 

4.31 

74 440 1 87181 

i .013434 

4.81 

t 122 73 2 08890 

.008148 

4.32 

75 189 1.87015 

.013300 

4 82 

123 97 2 09330 

.008067 

4.33 

75 944 1.88050 

I .013108 

4 83 

125 21 2 09704 

.007987 

4.34 

70 708 1.88484 

1 .013037 

1 

4.84 

120 47 2 10199 

007907 

4.35 

77.478 1.88918 

0 012907 

4.85 

127 74 2 10033 

0 007828 

4.30 

78.257 1 89352 

01277S 

4.86 

129 02 2 110r»7 

1 .007750 

4.37 

79.044 1 89787 

.012051 

4.87 

130 32 2.11501 

.007673 

4.38 

79 838 1 90221 

012525 

4.88 

131 03 2.11930 

007597 

4.39 

80.040 1.90065 

012401 

4.89 

132 95 2.12370 

.007521 

4.40 

81 451 1 91090 

0 012277 

4.90 

134 29 2 12804 

0 007447 

4.41 

82.209 1 91524 

.012155 

4.91 

135.64 2 13239 

.007372 

4.42 

83 090 1.91958 

012034 

4.92 

137 00 2 13073 

.007299 

4.43 

83 931 1 92392 

.011914 

4.93 

138 38 2 14107 

.007227 

4.44 

84.775 1.92827 

.011790 

4.94 

139 77 2.14541 

.007165 

4.45 

85 027 1.93201 

0 011079 

4.05 

141 17 2 14970 

0 007083 

4.40 

80 488 1 93095 

01 1562 

4.90 

142 59 2 15410 

.007013 

4.47 

87 357 1.94130 

.011447 

4.97 

144 03 2 15844 

.006943 

4.48 

88 235 1 94504 

.011333 

4.98 

145.47 2 10279 

.006874 

4.49 

89 121 1.94998 

.011221 

4 99 

140 94 2 10713 

.006806 

4.50 

90.017 1.95433 

0.011109 

5.00 

148.41 2.17147 

0.006738 
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EXPONENTIAL FUNCTIONS (Continued) 


X 1 

ljOKio(t'0 



LoKioCf-") 

e * 

5.00 

148.41 2 17147 

0.006738 

5.U 

148 41 2 17147 

0.000738 

6.01 

149 90 2.17582 

( X )0 G 71 

5 1 

1(54 02 2.21490 

.006097 

6.02 

151.41 2.18010 

. 000005 

6 2 

181 27 2 25833 

005517 

6.03 

152 93 2 18450 

. 000539 

6.3 

200 34 2 30170 

004992 

6.04 

164 47 2.18884 

.000474 

5.4 

221 41 2.34519 

.004517 

5.05 

160 02 2.19319 

0 00(5409 

6.5 

244 09 2 38862 

0 004087 

6.00 

157 59 2 19753 

.000340 

6.6 

270 43 2 43205 

. 003098 

6.07 

159 17 2 20187 

. 00(5282 

5.7 

298 87 2 47548 

00334(5 

6.08 

100 77 2 20022 

. ( K )(>220 

5.8 

330 30 2 51891 

003028 

6.09 

102 39 2.21060 

.000158 

6.9 

305 04 2 50234 

002739 

5.10 

104.02 2 21490 

0 000097 

6.0 

403 43 2 60577 

0 002479 

6.11 

10)5 07 2 21924 

. 000030 

(5.1 

445 80 2 64920 

002243 

6.12 

107.34 2 22359 

. 005970 

(5.2 

492 75 2 (592(53 

002029 

6.13 

109 02 2.22793 

.005917 

(5 3 

544 57 2 73(50(5 

00183() 

6.14 

170.72 2.23227 

.( K )5858 

(5.4 

(501. 85 2 77948 

001(5(52 

5.15 

172 43 2 230)02 

0 005799 

6.5 

0(55 14 2 82291 

0.001503 

6.10 

174.10 2 2409() 

005742 

(5.(5 

735 10 2 80034 

001300 

6.17 

175.91 2 24530 

.005085 

(5 7 

812 41 2 90977 

.001231 

6.18 

177 0)8 2 24905 

005(528 

(5 8 

897 85 2 95320 

.001114 

6.19 

179.47 2.25.399 

.( K )5572 

(5.9 

992 27 2 99003 

.001008 

5.20 

181 27 2 25833 

0 005517 

7.0 

109(5 () 3 04000 

0.000912 

6.21 

183 09 2 20207 

.005402 

7.1 

1212 0 3 08349 

.000826 

6.22 

184 93 2 2( i 702 

005407 

7 2 

1339 4 3.12092 

.000747 

6.23 

180 79 2 27130 

005354 

7 3 

1480 3 3 17035 

. 000 C 7() 

5.24 

188 07 2.27570 

( K )5300 

7.4 

1(53(5.0 3.21378 

.000(511 

5.25 

190 57 2.2800 rt 

0 005248 

7.6 

1808 0 3 25721 

0.000653 

6.20 

192 48 2 28439 

.005195 

7 (5 

1998 2 3 30064 

.000500 

6.27 

194.42 2 28873 

005144 

7.7 

2208.3 3 34407 

.000463 

6.28 

190 37 2 29307 

.005092 

7 8 

2440 (5 3 38750 

.000410 

5.29 

198.34 2.29742 

.005042 

7.9 

2(597.3 3 43093 

.000371 

5.30 

200 34 2 30170 

0 004992 

8.0 

2981 0 3.47436 

0.000336 

6.31 

202 35 2 30010 

.004942 

S.l 

3294 6 3 51779 

000304 

6.32 

204 38 2 31045 

. CK )4893 

8.2 

3(541 0 3.50121 

.000276 

6.33 

200 44 2 31479 

.004844 

8 3 

4023 9 3 (504(54 

000249 

6 34 

208.51 2 31913 

.004790 

8.4 

4447.1 3 (54807 

.000225 

5.35 

210 01 2 32.348 

0 004748 

8.5 

4914 8 3.69150 

0.000203 

6.30 

212.72 2 327 vS 2 

.( X )4701 

8.(5 

5431 7 3.73493 

.000184 

6.37 

214.80 2 33210 

. 004(554 

8 7 

()002 9 3 77830 

.0001(57 

6.38 

217.02 2 33050 

( K )4(508 

8.8 

(5(534 2 3 82179 

( X )0151 

6.39 

219.20 2.34085 

. 0045(52 

8.9 

7332.0 3 8(5522 

.00013«) 

5.40 

221 41 2 34519 

0.004517 

9.0 

8103.1 3 90805 

0.000123 

5.41 

223.03 2 34963 

004472 

9 1 

8955 3 3 95208 

.000112 

6.42 

225.88 2 35388 

.004427 

9.2 

9897 1 3 99551 

.000101 

6.43 

228 15 2 35822 

.004383 

9 3 

10938 4 03894 

.000091 

6.44 

230.44 2 30250 

.004339 

9.4 

12088 4.08237 

.000083 

5.45 

232 70 2 36090 

0.004290 

9.5 

13300 4 12680 

0 000075 

6.40 

235 10 2 37125 

.004254 

9.0 

14705 4 16923 

.000008 

6.47 

237 40 2 37659 

.004211 

9.7 

16318 4.21206 

000061 

6.48 

239 85 2.37993 

.0041(59 

9.8 

18034 4 25609 

.000065 

6.49 

242.20) 2 38428 

.004128 

9.9 

19930 4.29952 

.000060 

5.50 

244.09 2.38802 

0.004087 

10.0 

22026 4.34294 

0.000046 
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HYPERBOLIC FUNCTIONS 

The logarithms given below show the mantissa only. The proper charac- 
teristic must be added. 



8inh X 

Cosh X 

Tanh .t 

Coth X 


Value log 10 

Value logio 

Value logio 

V’^alue 

logio 

0.00 

0.01 

0.02 

0.03 

0.04 

0.00000 - 00 
.01000 .00001 
.02000 .30106 
.03000 .47719 
.04001 .60218 

1 00000 .00000 
1 00005 .00002 
1 00020 .00009 
1 00045 .00020 
1.00080 .00035 

0.00000 - 00 
.01000 .99999 
.02000 .30097 
.02999 .47699 
.03998 .60183 

100 W3 
50 007 
33 343 
25.013 

.0()001 
. 69903 
52301 
.39817 

0.05 

O.OG 

0.07 

0.08 

0.09 

0.05002 .69915 
.06004 .77841 
.07006 .84645 
.08009 .90355 
.09012 .95483 

1 00125 .00054 
1 00180 00078 
1.00245 .00106 
1 00320 .00139 
1.00405 .00176 

0.04996 .69861 
.05993 .77763 
06989 .84439 
.07983 .90216 
.08976 .95307 

20 017 
16 687 
14 309 
12.527 
11.141 

30139 

22237 

15561 

.09784 

.04693 

0.10 

0.11 

0.12 

0.13 

0.14 

0.10017 .00072 
.11022 04227 

. 12029 08022 

.13037 .11517 
.14046 .14755 

1.00500 .00217 
1 00(506 .00262 
1 00721 .00312 
1 00846 003(56 

1.00982 .00424 

0 099(57 .99856 
.10956 .03965 
.11943 07710 

.12927 .11151 
.13909 .14330 

10 0333 .00144 
9 1275 9(5035 

8 3733 .92290 
7 735(5 88849 

7.1895 85670 

0.15 

0.16 

0.17 

0.18 

019 

0 15056 .17772 
16068 .20597 
.17082 .23254 
.18097 .25762 
.19115 .28136 

1 

1 01127 .00487 
1 01283 00554 

1 01448 00(525 

1 01(524 .00700 
1.01810 .00779 

0 14889 .17285 
.158(55 .20044 
.1(5838 .22629 
.17808' 25062 
.18775 .27357 

6 7166 .82715 
(5 3032 7995(5 
5 9389 77371 

5 6154 .74938 
5 32(53 .72043 

0.20 

0.21 

0.22 

0.23 

0.24 

0 20134 30392 

21155 32541 

.22178 34692 

23203 36555 

24231 .38437 

1 02007 .00863 
1.02213 .00951 
1 02430 .01043 
1 02(557 01139 
1.02894 01239 

0.19738 .29529 
.20697 .31590 
.21652 .33549 
.22603 35416 

.23550 .37198 

5 0665 .70471 
4 8317 .(>8410 
4.6186 66451 
4 4242 (54584 

4.2464 62802 

0.25 

0.26 

0.27 

0.28 

0.29 

0 25261 40245 

20294 4198(5 

.27329 43(j()3 
28367 45282 

29408 .46847 

1 03141 .01343 
1 03399 .01452 
1 03667 ,01564 
1.03946 .01(581 
1.04235 .01801 

0 24492 .38902 
25430 .40534 
.26362 .42099 
.27291 43601 

.28213 .45046 

4 0830 (51098 
3 9324 59466 
3 7933 .57901 
3 6643 .5(5399 
3 5444 54954 

0.30 

0,31 

0.32 

0.33 

0.34 

0 30452 48362 

31499 49830 

.32649 51254 

33602 . 52637 
.34659 .53981 

1 04534 .01926 
1 04844 .02054 
1.05164 .02187 
1.05495 .02323 
1.05836 .02463 

0 29131 .46436 
.30044 .47775 
30951 .49067 
.31852 .50314 
.32748 .51518 

3 4327 53564 
3 3285 .52225 
3 2309 50933 
3 1395 49686 
3.0536 .48482 

0.35 

0.36 

0.37 

0.38 

0.39 

0 35719 .55290 
.36783 .565(54 
.37850 .57807 
.38921 .59019 
.39996 .60202 

1.06188 .02607 
1.06550 .02755 
1.0(5923 .02907 
1.07307 .03063 
1.07702 .03222 

0.33(538 52(582 

.34521 .53809 
.35399 54899 

.3(5271 .55956 
.37136 .56980 

2 9729 47318 
2 8968 .46191 
2 8249 45101 
2 7570 44044 
2.6928 43020 

0.40 

0.41 

0.42 

0.43 

0.44 

0.41075 .61358 
42158 .62488 
.43246 .(53594 
.44337 .64677 
.45434 .65738 

1.08107 .03385 
1.08523 .03552 
1.08950 .03723 
1.09388 .03897 
1.09837 .04075 

0.37995 .57973 
.38847 .58936 
.39(593 59871 

.40532 (50780 

.41364 .616(53 

2 (5319 .42027 
2 5742 .41064 
2.5193 40129 
2 4672 .39220 
2 4175 .38337 

0.45 

0.46 

0.47 

0.48 

0.49 

0.46534 .66777 
.47640 67797 
.48760 .68797 
49865 .69779 
. 50984 70744 

1.10297 .04256 
1.10768 .04441 
1 11250 .04630 
1.11743 .04822 
1 12247 .05018 

0.42190 .62521 
.43008 .(53355 
.43820 .(54167 
.44624 64957 

.45422 .65726 

2 3702 .37479 
2 3251 .36645 
2.2821 35833 
2 2409 .35043 
2 2016 34274 
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HYPBEBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 



Sinh X 

Cosh X 

Tanh x 

Coth X 


Value logjo 

Value log 10 

Value logio 

Value 

logiO 

0.50 

0 52110 .71092 

1 12763 .05217 

0 40212 .00475 

2.1040 

,33525 

0.51 

.53240 72024 

1 1.3289 . 0.5419 

40995 .67205 

2 1279 

. 32795 

0.52 

54375 73540 

1 13827 05025 

47770 67916 

2 09.34 

32084 

0.53 

.5.5510 .74442 

1.14377 .0.58.34 

48,538 .08008 

2 0002 

.31392 

0.54 

. 50003 7.5330 

1.14938 .00040 

.49299 .09284 

2.0284 

.30716 

0.55 

0 57815 .70204 

1 1.5510 .00262 

0.500.52 . 09942 

1 . 9979 

.30068 

0.50 

.58973 .77005 

1.16094 .0(>481 

50798 .70,584 

1 908(. 

29410 

0 57 

.00137 77914 

1.10090 .06703 

.51530 .71211 

1 9404 

.28789 

0.6S 

.01.307 78751 

1 17297 00929 

.52207 71822 

1 9133 

28178 

0.69 

.02483 .79570 

1.17916 .07157 

.52990 72419 

1 8872 

. 27581 

0.60 

0 03005 80390 

1 18.547 .07.389 

0 53705 .73001 

1 8020 

20999 

0.(‘>1 

.04854 .81194 

1.19189 .07024 

.54413 .73.570 

1 8378 

20430 

0.02 

.00049 .81987 

1.19844 07.801 

,55113 74125 

1 8145 

25875 

0.03 

.()72.51 .82770 

1 20,510 .08102 

55805 74()07 

1 7919 

2.5.333 

0 (>4 

. 08459 83543 

1 21189 .08.340 

.5(>49() .75197 

1 7702 

.24803 

0.65 

0 09075 84308 

1 21879 08593 

0 ,57107 7,5715 

1 7493 

. 24285 

0.(>0 

.70897 .85003 

1 22.582 08843 

57830 70220 

1 . 7290 

. 23780 

0.07 

.72120 .8,5809 

1 2,3297 09095 

58498 .70714 

1 7095 

23280 

0.08 

1 . 73303 . 8()548 

1 24025 09351 

1 .,59152 77197 

1 1 0900 

22803 

0.09 

1 74007 .87278 

1 247(i5 .09009 

.,59798 .77009 

1 . 0723 

22331 

0.70 

1 0.75858 .88000 

1 25517 .09870 

0.00437 .781,30 

1 . 0.540 

21870 

0 71 

1 .77117 .88715 

1 20282 10134 

.01008 .78581 

1 (>375 

21419 

0.72 

1 .78384 .89423 

1 270.59 10401 

01091 .79022 

1 0210 

20978 

0.73 

1 .79()59 .90123 

1 27849 10070 

(•.2307 .79453 

1 (.0,50 

20547 

0.74 

1 .80941 .90817 

1 280,52 .10942 

.(•)291.5 .79875 

1 . 5895 

.20125 

0.75 

0.82232 .91504 

1 29408 11210 

0 0,3515 80288 

1 5744 

19712 

0.70 

.835.30 .92186 

1 30297 .11493 

.04108 80091 

1 5,599 

19309 

0.77 

.84838 .928.59 

1 311,39 1177.3 

0409.3 .81080 

1 6458 

18914 

0.78 

80153 .93527 

1 31994 .12055 

.(•>,5271 81472 

1 ,5.321 

18.528 

0.79 

.87478 .94190 

1 32802 .12340 

.05841 81860 

1.5188 

181.50 

0.80 

0.88811 94846 

1 .33743 .12027 

0.00404 82219 

1 ,5059 

.17781 

0.81 

.901.52 . 95498 

1.340.38 .12917 

009.59 .82581 

1.4935 

17419 

0.82 

,91503 90144 

1 35.547 13200 

07.507 .82935 

1 4813 

17005 

0.83 

.92803 90784 

1 3(>408 .13,503 

. 08048 8,3281 

1 4090 

.10719 

0.84 

.94233 .97420 

1 37404 .13800 

(.8,581 .83620 

1.4581 

.1(>380 

0.85 

0.95012 9.8051 

1 38353 .14099 

0.09107 83952 

1 . 4470 

10048 

0.80 

.97000 98077 

1., 39316 .14400 

1 .09(.20 84277 

1 4302 

. 1572,3 

0.87 

. 98398 99299 

1 40293 .14704 

i 70137 84595 

1 4258 

1.5405 

0.88 

.99800 99910 

1.41284 .15009 

.70()42 .84906 

1.4150 

. 15094 

0.89 

1.01224 00,528 

1 42289 .16,317 

.71139 .85211 

1.4057 

14789 

0.90 

1.026.52 . 01137 

1.43309 .15027 

0.710.30 .85509 

1 .3901 

. 14491 

0 91 

1.04090 .01741 

1 44342 1.5939 

.72113 85801 

1 .3807 

.14199 

0.92 

1.05539 .02341 

1 45390 .102,54 

. 72590 8(>088 

1 3770 

.13912 

0.93 

1.00998 .02937 

1.40453 .10570 

.73059 .8(i308 

1 3087 

1 .3632 

0.94 

1.08408 .03530 

1.475,30 .10888 

.73,522 .80(i42 

1.3001 

. 13358 

0.95 

1.09948 .04119 

1.48023 17208 

0 73978 809 10 

1 3517 

. 13090 

0.90 

1.11440 .04704 

1.49729 17531 

.74428 8717.3 

1 3430 

12827 

0.97 

1.12943 .06286 

1.60851 .17855 

74870 87431 

1 335(> 

. 125(>9 

0 98 

1 14457 .05804 

1 61988 .18181 

75,307 8708.3 

, 1 3279 

12,317 

0.99 

1.15983 00439 

1.53141 18509 

7.5730 87930 

1 3204 

. 12070 
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HYPERBOLIC FUNCTIONS (Continued) 

The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 


a* 

Sinh X 

Value log 10 

Cosh X 

Value logio 

Tanh 

Value 

X 

logio 

Coth X 

Value logio 

1.00 

1.17520 .07011 

1.54308 .18839 

0 76159 

88172 

1 3130 .11828 

1.01 

1 19069 07580 

1.55491 .19171 

.76576 

.88409 

1 ,30.59 .11.591 

1.02 

1.20630 08146 

1 56689 .19504 

.76987 

.88642 

1 2989 113.58 

1.03 

1 22203 .08708 

1 57904 .19839 

77391 

. 88869 

1 2921 11131 

1.04 

1.23788 .09268 

1.59134 .20176 

.77789 

. 89092 

1 28.55 .10908 

1.05 

1 25386 .09825 

1 60379 .20515 

0.78181 

.89310 

1 2791 .10690 

1.06 

1 26996 .10379 

1 61641 20855 

78566 

89524 

1 2728 .10476 

1.07 

1 28619 .10930 

1.62919 .21197 

.78946 

. 89733 

1 2667 .10267 

1.08 

1 30254 .11479 

1 64214 .21541 

.79320 

. 89938 

1 2607 .10062 

l.Ot) 

1.31903 .12025 

1 65525 .21886 

.79688 

.90139 

1 2.549 .09861 

1.10 

1 33565 .12569 

1.66852 .22233 

0.800.50 

. 90.3.36 

1.2492 .09664 

1.11 

1 35240 .13111 

1 68196 .22582 

. 8040() 

90529 

1.2437 .09471 

1.12 

1 36929 .13649 

1 69557 .22931 

.807.57 

.90718 

1 2.383 .09282 

1.13 

1 38631 .14186 

1 70934 23283 

.81102 

. 90903 

1.2330 .09097 

1.14 

1 40347 .14720 

1.72329 .23636 

.81441 

.91085 

1.2279 .0891.5 

1.15 

1.42078 .15253 

1.73741 .23990 

0 81775 

.91262 

1 2229 .08738 

l.lfi 

1.43822 .15783 

1 75171 24346 

82104 

91436 

1.2180 .08561 

1.17 

1 45581 .16311 

1 76618 .24703 

.82427 

.91607 

1.2132 08393 

1.18 

1 47355 .16836 

1 78083 25062 

.82745 

.91774 

1 . 2085 08226 

1.19 

1 49143 .17360 

1 79565 .25422 

.83058 

.91938 

1.2040 .08062 

1.20 

1 50946 .17882 

1 810(>6 .25784 

0 83365 

.92099 

1.1995 .07901 

1.21 

1 52764 .18402 

1 82584 .26146 

. 83668 

.922.56 

1.19.52 .07744 

1.22 

1 54598 .18920 

1 84121 .26510 

.8.3965 

.92410 

1.1910 07590 

1 23 

1 56447 .19437 

1 8567(> .26876 

.84258 

92.561 

1.1868 07439 

1.24 

1 58311 .19951 

1 87250 .27212 

.84.546 

.92709 

1.1828 .07291 

1.25 

1 60192 .20464 

1 88842 .27610 

0.84828 

.928.54 

1 1789 07146 

1.26 

1 62088 .20975 

1 90454 .27979 

.85106 

92996 

1 1750 .07004 

1 27 

1 64001 .21485 

1 92084 28349 

.85380 

93135 

1.1712 .06865 

1.28 

1 65930 .21993 

1 93734 .28721 

8.5648 

93272 

1 1676 06728 

1.29 

1.67876 22199 

1 95403 .29093 

.85913 

. 93406 

1.1640 .06594 

1.30 

1 69838 .23004 

1.97091 .29467 

0 86172 

.93537 

1.1605 .06463 

1.31 

1.71818 .23507 

1 98800 .29842 

.86428 

.93665 

1.1.570 .063.35 

1.32 

1 73814 .24009 

2 00.528 .30217 

.86678 

.93791 

1.1.537 .06209 

1.33 

1.75828 .24509 

2 02276 .30594 

.86925 

.93914 

1.1504 .06086 

1.34 

1 77860 .25008 

2 04044 .30972 

.87167 

.94035 

1.1472 .05965 

1.35 

1.79909 .25505 

2 05833 .31352 

0.87405 

.94154 

1.1441 05846 

1.36 

1.81977 .26002 

2 07643 31732 

.876.39 

.94270 

1.1410 . 0.5730 

1.37 

1.84062 .26496 

2 09473 .32113 

. 87869 

.94384 

1 1381 .05616 

1.38 

1 86166 .26990 

2 11324 .32495 

.88095 

.94495 

1.1351 .0.5.505 

1.39 

1 88289 .27482 

2.13196 .32878 

.88317 

.94604 

1.1323 .05396 

1.40 

1 90430 .27974 

2 15090 .33262 

0.88.535 

.94712 

1.1295 .05288 

1.41 

1 92591 .28464 

2 17005 .33647 

.88749 

.94817 

1.1268 .05183 

1.42 

1 94770 .28952 

2.18942 .34033 

. 88960 

.94919 

1 1241 .0.5081 

1.43 

1 96970 .29410 

2 20900 .34420 

.89167 

.95020 

1.1215 04980 

1.44 

1 99188 .29926 

2 22881 .34807 

.89370 

.95119 

1.1189 .04881 

1.45 

2.01427 .30412 

2 24884 .35196 

0.89,569 

.95216 

1.1165 04784 

1.46 

2 03686 .30896 

2.26910 .35585 

. 89765 

95311 

1 1140 .04689 

1.47 

2 05965 .31379 

2 289.58 35976 

.89958 

9.5404 

1 1116 04596 

1.48 

2 08265 31862 

2 31029 .36367 

.90147 

.9.5495 

1 . 1093 04.505 

1.49 

2 10586 .32343 

2.33123 .36759 

.90332 

.95.584 

1.1070 .04416 
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HYPERBOLIC FUNCTIONS (Continued) 

The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 


X 

iSuih X 

Value logic 

Cosh X 

Value logic 

Tanh x 

Value logic 

Coth X 

Value logic 

1.50 

2 12928 .32823 

2 35241 37151 

0 90615 

95072 

1 1048 

04328 

1.51 

2.15291 33303 

2 37382 37545 

.90094 

95758 

1 . 1020 

04242 

1.52 

2.17676 .33781 

2 39547 37939 

.90870 

95842 

1.1006 

04158 

1.53 

2 20082 .34258 

2.41736 .38334 

.91042 

.95924 

1 0984 

04076 

1.54 

2.22510 .34735 

2.43949 .38730 

.91212 

96005 

1 0963 

03995 

1.55 

2 24961 .35211 

2 46186 39126 

0 91379 

90084 

1 0943 

03916 

1.5(> 

2.27434 .35686 

2.48448 .39624 

.91542 

.96162 

1 0924 

03838 

1.57 

2 29930 .36160 

2 50735 39921 

.91703 

90238 

1 0906 

03762 

1.58 

2.32449 36633 

2 53047 .40320 

1 .918(>0 

.90313 

1 0886 

03(587 

1.59 

2.34991 .37105 

2 55384 .40719 

j .92015 

90386 

1.0808 

03614 

1.60 

2 37557 37577 

2 57746 .41119 

0.92107 

90)457 

1 0850 

03543 

l.fil 

2 40146 .38048 

2.601,35 .41520 

.92310 

.966281 

1 0832 

03472 

1.62 

2 42760 .38518 

2.62549 .41921 

.92402 

9fi697 

1 0815 

03403 

1 63 

2 45397 38987 

2 64990 .42323 

.92r>0C. 

90(>(>4 

1 0798 

03336 

1.G4 

2 48059 .39456 

2 67457 .42725 

.92747 

96730 

1.0782 

03270 

1.65 

2 50746 .39923 

2 69961 .43129 

0.92880 

90795 

1 0706 

03206 

1.66 

2.53459 .40391 

2 72472 .43532 

93022 

968.58 

1 0750 

03142 

1.67 

2 56196 .40857 

2 75021 .43937 

.93156 

90921 

1.0735 

03079 

1.68 

2 58959 .41323 

2.77596 .44341 

.93280 

96982 

1 0720 

03018 

1.69 

2 01748 .41788 

2.80200 .44747 

.93415 

97042 

1 0705 

02968 

1.70 

2 64563 42253 

2 82832 .45153 

93541 

97100 

1 (Kj91 

02900 

1.71 

2 67405 .42717 

2 85491 .455,59 

.93(i65 

97158 

1.0(570 

02842 

1.72 

2 70273 43180 

2 88180 .45966 

93780 

97214 

1 0663 

02780 

1.73 

2 73168 .43643 

2 90897 46*374 

93900 

972(59 

1 0649 

02731 

1.74 

2 76091 .44105 

2 93643 .46782 

94023 

. 97323 

1 0630 

02677 

1.75 

2 79041 .44567 

2 90419 47191 

0 94138 

.97370 

1 0023 

02624 

1.76 

2 82020 45028 

2 99224 .47600 

94250 

97428 

1.0610 

02672 

1.77 

2 85026 .45488 

3.02059 .48009 

. 94301 

97479 

1.0698 

.02621 

1 78 

2.88061 .45948 

3 04925 .48419 

. 94470 

97529 

1.0685 

02471 

1.79 

2 91125 .46408 

3 07821 48830 

.94576 

.97578 

1.0674 

02422 

1.80 

2 94217 46867 

3 10747 .49241 

0.94081 

97026 

1.0602 

02374 

1.81 

2 97340 .47325 

3 13705 49652 

.94783 

. 97673 

1 0660 

02327 

1.82 

3 00492 .47783 

3 16694 . 500(>4 

.94884 

97719 

1.0639 

.02281 

1.83 

3 03674 48241 

3.19715 50476 

.94983 

97764 

1.0628 

02230 

1.84 

3.06886 48698 

,3 22768 .50889 

.96080 

97809 

1 0618 

.02191 

1.85 

3 10129 .49154 

3 258.53 51302 

0 95175 

97862 

1 0607 

.02148 

1.86 

3 13403 49610 

3.28970 51716 

96208 

97895 

1 0497 

.02106 

1.87 

3 16709 50066 

3 32121 .52130 

95369 

97936 

1 0487 

02064 

1.88 

3 20046 .50521 

3 ,35305 52544 

.95449 

97977 

1 0477 

02023 

1.89 

3 23415 .50976 

3 38522 52959 

.95537 

98017 

1.0467 

.01983 

1.90 

3 26816 .51430 

3 41773 5.3374 

0 95024 

98067 

1 0458 

01943 

1.91 

3 30250 .51884 

3.46058 53789 

.95709 

98QP5 

1 . 0448 

01906 

1.92 

3 33718 52338 

3.48378 54205 

. 95792 

98133 

1 0439 

01867 

1.93 

3 37218 .52791 

3 51733 54621 

. 95873 

.98170 

1 0430 

01830 

1.94 

3.40752 .53244 

3.55123 .55038 

.95963 

.98206 

1.0422 

.01794 

1.95 

3 44321 .53696 

3 58548 .55455 

0.96032 

.98242 

1 0413 

.01758 

1.96 

I 3 47923 .54148 

3.62009 .55872 

.96109 

.98276 

1 0406 

01724 

1.97 

3 51561 .54000 

3 65607 .56290 

.96186 

98311 

1 0397 

01689 

1.98 

3 55234 .55061 

3 69041 56707 

.96259 

.98,344 

1 0389 

.01666 

1.99 

3.68942 .55602 

3.72011 57126 

.96331 

98377 

1.0381 

.01623 
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HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 


X 

Sinh X 

Value loKitt 

Cosh X j 

Value logio 

Tanb x 

Value logio 

Coth 

Value 

X 

logio 

2.00 

3 62686 .55953 

3.76220 .57544 

0.96403 98409 

1 0373 

.01591 

2.01 

3.66466 .56403 

3.79865 .57963 

96473 98440 

1 036(3 

.01560 

2.02 

3.70283 .56853 

3 83549 .583821 

.96541 .98471 

1 0358 

.01529 

2.03 

3.74138 .57303 

3.87271 .58802 i 

. 96609 98502 

1 0351 

.01498 

2.04 

3.78029 .57753 

3.91032 . 59221 i 

96675 98531 

1 0344 

.01469 

2.05 

3.81958 58202 

3 94832 .59641^ 

0 96740 98560 

1 0337 

.01440 

2.06 

3.85926 58650 j 

3 98671 .60061 

96803 98589 

1 0330 

.01411 

2.07 

3.89932 .59099 

4 02550 .60482 

.968(>5 98617 

1 0324 

.01383 

2.08 

3.93977 .59547 

4 06470 .60903 

. 96926 98( H 4 

1 0317 

.01356 

2.09 

3.98061 .59995 

4 10430 61324| 

.96986 .98671 

1.0311 

.01329 

2.10 

1 4.02186 .(>0443 

4.14431 .(31745 

0 97045 .98(397 

1 0304 

.01303 

2.11 

1 4.06350 .(>0890 

4 18474 .(>2167 

.97103 98723 

1 0298 

.01277 

2.12 

4.10656 .61337 

4.22558 .(>2589 

.97159 .98748 

1 0292 

.01252 

2.13 

4.14801 .(>1784 

4 26685 .63011 

.97215 98773 

1.0286 

.01227 

2.14 

4.19089 .62231 

4 30855 .63433 

.97269 .98798 

1 0281 

.01202 

2.15 

1 4.23419 .()2(>77 

4.35067 .(‘>3856 

0.97323 .98821 

1 0275 

.01179 

2.16 

1 4.27791 .(>3123 

4 39323 .64278 

.97375 .98845 

1.0270 

.01155 

2.17 

4.32205 .(>35(>9 

4.43623 .64701 

97426 .98868 

1 02(34 

.01132 

2.18 

4.36663 .64015 

4 47967 .65125 

.97477 .98890 

1 0259 

.OHIO 

2.19 

4.41165 .64460 

4.52356 .(>5548 

.97526 .98912 

1.0254 

.01088 

2.20 

4 45711 .64905 

4.56791 .65972 

0.97574 .98934 

1.0249 

.01066 

2.21 

4 50301 .(>5350 

4.61271 .(>6396 

.97622 .98955 

1.0244 

.01045 

2.22 

4.5493(> .65795 

4.65797 .66820 

.976(38 . 98975 

1 0239 

.01025 

2.23 

4 59617 .66240 

4 70370 .67244 

.97714 .98996 

1 . 0234 

.01004 

2.24 

4 64344 .6(>684 

4.74989 .67668 

.97759 .99016 

1 0229 

.00984 

2.25 

4.69117 .67128 

4.79657 .68093 

0.97803 .99035 

1.0225 

.00965 

2.26 

4.73937 .(>7572 

4.84372 . 685181 

.9784(3 .99054 

1.0220 

.00946 

2.27 

4.78804 (>8016 

4 89136 .68943 

.97888 .99073 

1.0216 

.00927 

2.28 

4 83720 68459 

4 93948 .69368 

.97929 99091 

1.0211 

.00909 

2.29 

4.88684 68903 

4 98810 .69794 

.97970 .99109 

1.0207 

.00891 

2.30 

4 93696 .69346 

5 03722 .70219 

0.98010 .99127 

1 0203 

.00873 

2.31 I 

1 4.98758 .(>9789 

5 08684 .70645 

.98049 .99144 

1.0199 

.0085(3 

2.32 

5.03870 70232 

5.13697 .71071 

.98087 .99161 

1.0195 

.00839 

2.33 

5.09032 .70675 

5.18762 .71497 

.98124 .99178 

1 0191 

.00822 

2.34 1 

5.14245 .71117 

5.23878 .71923 

.981(31 .99194 

1 0187 

.0080(3 

2.35 i 

6 19510 .71559 

5.29047 .72349 

0.98197 .99210 

1.0184 

.00790 

2.36 1 

5 24827 .72002 

5 34269 .72776 

.98233 .99226 

1.0180 

.00774 

2.37 1 

5 30196 .72444 

5.39544 .73203 

.98267 .99241 

1.0176 

.00759 

2 38 1 

5 35618 .72885 

5.44873 .73630 

.98301 .99256 

1.0173 

.00744 

2.39 

5 41093 .73327 

5.50256 .74056 

.98335 .99271 

1 0169 

.00729 

2.40 

5 46623 .73769 

5.65695 .74484 

0.983(37 .99285 

1.0166 

.00715 

2.41 

5 52207 .74210 

5.61189 .74911 

.98400 .99299 

1.01(33 

.00701 

2.42 

5 57847 .74652 

5.66739 .75338 

984:^1 .99313 

1.0159 

.00687 

2.43 

6 63542 .75093 

5 72346 .75766 

.984(32 .99327 

1.0156 

.00673 

2.44 

5 69294 .75534 

5.78010 .76194 

.98492 .99340 

1.0153 

.00660 

2.45 

5 75103 .75975 

5 83732 .76621 

0.98522 .99353 

1 0150 

.00647 

2.46 

5 80969 .76415 

5.89512 .77049 

.98551 .99366 

1.0147 

.0( X >34 

2.47 

5 86893 .76856 

5 95352 .77477 

.98579 .99379 

1 0144 

.00621 

2.48 

6 92876 .77296 

6.01250 .77900 

.98607 .99391 

i 1.0141 

.00< K )9 

2.49 

5 98918 .77737 

6.07209 .78334 

.98635 .99403 

1.0138 

.00597 
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HYPERBOLIC FUNCTIONS (Continued) 

The logarithms given below show the mantissa only. The proper ohw 
ftoteristic must be added. 


X 

%.50 

Sinh T 

Value logio 

6 05020 .78177 

Cosh X 

Value logio 

6.1.3229 .78762 

Tanh x 

Value logio 

0 98661 .99415 

Coth X 

Value logio 

1 1 0136 .00585 

2.51 

6 11183 78617 

6 19310 .79191 

.98688 .99426 

1.0133 

.00574 

2.62 

6 17407 .79057 

6 25453 .79619 

.98714 .99438 

1.0130 

00562 

2.63 

6 23()92 79497 

6 31658 .80048 

.98739 .99449 

1 0128 

.00551 

2.64 

6 30040 .79937 

6.37927 .80477 

. 98764 99460 

1.0125 

.00540 

2.56 

6 36451 80377 

6 44259 .80906 

0.98788 .99470 

1 0123 

.00530 

2.56 

6 42926 80816 

6 50656 .81335 

.98812 ,99481 

1.0120 

.00519 

2.57 

6 49464 81256 

6 57118 .81764 

.98835 99491 

1 0118 .00509 

2. 58 

6 56068 .81695 

6.63646 .82194 

.98858 .99501 

1 0115 

.00499 

2.59 

6 62738 .82134 

6 70240 .82623 

.98881 .99511 

1 0113 

.00489 

2.60 

6 69473 .82573 

6 7()901 .83052 

0 98903 9952 1! 

1 0111 

.00479 

2.61 

6 76276 .83012 

6 83()29 83482 

1 98924 99530 

1 0109 

00470 

2.62 

6.83146 .83451 

6 90426 .83912 

98946 . 99540 

1 0107 

00460 

2.63 

6.90085 .83890 

6 97292 .84341 

.98966 99549 

1.0104 

00451 

2.64 

6.97092 .84329 

7.04228 84771 

.98987 .99568 

1 0102 

. 00442 

2.65 

7.04169 .84768 

7 11234 .8.5201 

0 99007 99r)()6 

1.0100 

.00434 

2.66 

7.11317 .85206 

7.18312 85631 

09026 .99575 

1.0098 

0042.5 

2.67 

7 1853() .85645 

7.25461 .86061 

99045 99583 

i 1 0096 

.00417 

2.68 

7 25827 .8r,083 

7 32683 .86492 

.99064 .99592 

1.0094 

00408 

2.69 

7.33190 .86522 

7 39978 ,86922 

.99083 .99600 

1.0093 

.00400 

2.70 

7 40626 .869()0 

7 4734V .87352 

0 99101 .99608 

1.0091 

. 00392 

2.71 

7 48137 .87398 

7 54791 .87783 

99118 .99615 

1.0089 .00385 

2.72 

7.55722 .87831) 

7.62310 .88213 

.99136 .99623 

1 1.0087 

.00377 

2.73 

7 63383 .88274 

7.69905 .88644 

.99153 .99631 

1 0085 

00369 

2.74 

7.71121 .88712 

7.77578 .89074 

.99170 .99638 

1.0084 

.003()2 

2.75 

7 78935 .89150 

7.85328 .89505 

0 99186 .90<;45 

* 1 0082 

00355 

2.76 

7.86828 .89588 

7.93157 .89936 

.99202 .99652 

1 0080 

.00348 

2.77 

7.94799 .90026 

8.01065 .90367 

.99218 .99659 

1.0079 

00341 

2.78 

8.02849 .90463 

8 09053 .90798 

.99233 .99666 

1.0077 

.00334 

2.79 

8.10980 .90901 

8.17122 .91229 

.99248 .99672 

1.0076 

.00328 

2.80 

8 19192 .91339 

8 25273 91660 

0.99263 99679 

1 0074 

00321 

2.81 

8 27486 .91776 

8 33506 .92091 

99278 .99685 

1 0073 

.00315 

2.82 

8.35862 .92213 

8 41823 .92522 

.99292 .99691 

1.0071 

.00309 

2.83 

8 44322 .92651 

8 50224 .92953 

.99306 .99698 

1 0070 

.00302 

2.84 

8.52867 .93088 

8.58710 .93385 

.99320 99704 

1.0069 

.00296) 

2.85 

8 61497 .93525 

8.67281 93816 

0 99333 99709 

1 00()7 

.00291 

2.86 

8 70213 .93963 

8.75940 .94247 

.99346 99715 

1.0066 

. 00285 

2.87 

8 79011) .94400 

8 84686 .94679 

.99359 .99721 

1 . 0065 

.00279 

2.88 

8 87907 .94837 

8 93520 .95110 

99372 .99726 

1.0063 

.00274 

2.89 

8 96887 .95274 

9.02444 .95542 

.99384 .99732 

1.0062 

.00268 

2.90 

9 05956 .95711 

9.11458 .95974 

0.99396 .99737 

1.0061 

.00263 

2.91 

9 15116 .96148 

9.20564 .96405 

.99408 .99742 

1.0060 

.0025S 

2.92 

9.24368 .96584 

9.29761 .96837 

.99420 .99747 

1.0058 

.00253 

2.93 

9 33712 .97021 

9.39051 .97269 

.99431 .99752 

1.0057 

.00248 

2.94 

9.43149 .97458 

9.48436 .97701 

.99443 .99757 

1.0056 

.00243 

2.95 

9.52681 .97895 

9.57915 .98133 

0 99454 .99762 

1.0055 

.00238 

2.96 

9 62308 .98331 

9 67490 98565 

99464 .99767 

1.0054 

.00233 

2.97 

9.72031 .98768 

9 77161 .98997 

.99475 .99771 

1 0053 

.00229 

2.98 

9.81851 .99205 

9.86930 99429 

.99485 .99776 

1 0052 

.00224 

2.99 

9.91770 .99641 

9.96798 .99861 

.99496 .99780 

1 0051 

.00220 

3.00 

10 01787 00078 

10 06766 .00293 

0 99505 .99785 

1 0050 

.00215 
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HTPEKBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char 
ftoteiistic must be added. 


J* 

Sinh 

Value 

j- 

logic 

Cosh X 

Value logic 

Tanh x 

Value logic 

Coth j: 

Value logic 

3.0 

10 0179 

00078 

10 0677 

00293^0 99.505 99785 

1 

0050 .00215 

3.1 

11.0765 

04440 

11 1215 

.04616 

99595 .99824 

1 

0041 .00176 

3.2 

12 2459 

08799 

12 2866 

. 08943 

99(»()8 .998.5{) 

1 

tH)33 .00144 

3.3 

13 5.379 

13155 

13 5748 

1.327.3 

99728 99882 

1 

(K)27 .00118 

3.4 

14 9654 

17509 

14 9987 

.17605 

99777 99903 

1 

0022 .00097 

3.5 

16.5426 

21860 

16 5728 

21940 

0 99818 99921 

1 

0018 .00079 

3.6 

18 2855 

26211 

18 3128 

26275 

.99851 .99935 

1 

0015 (K)065 

3 7 

20 2113 

30559 

20 2360 

.30612 

.99878 .99947 

1 

.0012 .(K)0.53 

3 8 

22 3394 

34907 

22.3618 

34951 

99900 .99957 

1 

0010 .0(X)43 

.3.9 

24 6911 

.39254 

24.7113 

39290 

.99918 .99964 

1 

.0008 .0003(» 

4.0 

27 2899 

.43()00 

27.. 3082 

.43629 

0.99933 .99971 

1 

0007 .00029 

4.1 

30.1619 

.47946 

30.1784 

.47970 

.9994,5 .99976 

1 

0005 .00024 

4.2 

3.3 . 3357 

..52291 

33.. 3507 

,52.310 

.99955 .99980 

1 

0004 .00020 

4.3 

36.8431 

.5()636 

36.8.567 

56652 

.999(»3 .99984 

1 

0004 .00016 

4.4 

40.7193 

. 60980 

40.7316 

. (i0993 

.99970 .99987 

1 

0003 .00013 

1.5 

45.0030 

. r.5324 

45 0141 

. Ii5335 

0.99975 .99989 

1 

.0002 .00011 

4 6 

49 7371 

. 69668 

49 7472 

. ()9677 

.99980 99991 

1 

0002 .OOOOi) 

4 7 

54 9(i90 

74012 

54 9781 

. 74019 

.99983 .99993 

1 

0002 .00007 

4 8 

60.7511 

78355 

60.7,593 

. 78361 

.9998() 99994 

1 

0001 (MKXK) 

4.9 

67 1412 

.82699 

67 HSIi 

. 82704 

.99989 .99995 

1 

0001 .00005 

5.0 

74 20.32 

.87042 

j 74. 2099 

.87046 

0.99991 .99996 

1 

.0(X)1 .00004 


FACTORIALS, EXACT VALUES AND RECIPROCALS 


n 

nl 

n 

nl 

n 

1/n! 

n 

1/n! 

1 

1 

11 

39916800 

1 

1. 

11 

.26052 X 10-» 

2 

2 

12 

479001600 

2 

0.6 

12 

.20877 X 10-« 

3 

6 

13 

6227020800 

3 

. 16667 

13 

.16059 X 10-» 

4 

24 

14 

87178291200 

4 

.41667 X 10-1 

14 

.11471 X 10-10 

5 

120 

15 

1307674368000 

6 

.83333 X 10-2 

16 

.76472 X 10-12 

6 

720 

16 

20922789888000 

6 

.13889 X 10-2 

16 

.47795 X 10-n 

7 

6040 

17 

356687428096000 

7 

.19841 X 10-8 

17 

.28116 X 10-14 

8 

40320 

18 

6402373706728000 

8 

.24802 X 10-4 

18 

.16619 X 10-16 

9 

362880 

19 

121645100408832000 


.27557 X 10-fi 

19 

.82206 X 10-11 

10 

3628800 

S 

2432902008176640000 


.27557 X 10-» 

20 

.41103 X 10-16 


DEGREES— RADIANS 

1 radian = 57° 17' 44 ".80625 


1 radian = 57 20577 951.31 degrees 
1 radian = .3437 74677 07849 minutes 
1 radian = 206264.80625 .seconds 


log 

1 75812 26.324 
.3 53627 38828 
5 31442 51332 


1 degree = 0 01745 32925 19943 radians 
1 minute = 0 00029 08882 08666 radians 
1 second = 0 00000 48481 3681 1 radians 


8.24187 73676' 10 
6 46372 61172-10 
4 68557 48668-10 




DEGREES— RADIANS 

The table gives in radians the angle which is expressed in degrees and 
nnnutes at the side and top. Angles expressed to the nearest minuxie and 
second can readily be converted to radians by adding to the equivalent of 
the whole number of degrees the equivalents of the minutes and seconds 
found on the third page of this table. 



1 

00' 

1 

10 

1 

20 

1 

30 

1 

40 

1 

50 

0 

0 

00000 

1 0 00291 

1 0 

00582 

1 0 00873 

1 0 01164 

1 0.01454 

1 

0 

01745 

0 

0203(» 

0 02327 

0 

02618 

0 

02909 

0 

03200 

2 

0 

03491 

0 03782 

0 04072 

0 

04303 

0 

04(>54 

0 04945 

» 

0 

05236 

0.05527 

0 05818 

0 

00109 

0 

06400 

0 06()90 

4 

0 06981 

0 

07272 

0 07503 

0 

07854 

0 08145 

0 08430 

5 

0 08727 

0 09018 

0 09308 

0 

09599 

0 

09890 

0 

10181 

(> 

0 

10472 

0 

1 076)3 

0 

11054 

0 

11345 

0 

1 1030 

0 

11926 

7 

0 

12217 

0 

12508 

0 

12799 

0 

13090 

0 

13381 

0 

. 13672 

8 

0 

13963 

0 

14254 

0 

14544 

0 

14835 

0 

151 2(i 

0 

15417 

U 

0 

15708 

0 

15999 

0 

16290 

0 

1()581 

0 

16)872 

0 

.17102 

10 

0 

.17453 

0 

17744 

0 

18035 

0 

1832{) 

0 

18617 

0 

18908 

11 

0 

19199 

0 

19490 

0 

19780 ! 

0 

20071 

0 

20362 

0 20653 

12 

0 

20944 

0 

21235 

0 

21526 

0 

.21817 

0 

22108 

0 

22398 

13 

0 

22()89 

0 

22980 

0 

23271 

0 

.23502 

0 

23853 

0 

24144 

14 

0 

24435 

0 

24725 

0 

25010 

0 

25307 

0 

25598 

0 25889 

15 

0 

20180 

0 

2(i471 

0 

2()702 

0 

27053 

0 

27343 

0 27()34 

1(1 

0 

27925 

0 

28210 

0 

28507 

0 

28798 

0 

29089 

0 29380 

17 

0 

29071 

0 

29901 

0 

30252 

0 

.30543 

0 

30834 

0 

31125 

18 

0 

31416 

0 

31707 

0 

31998 

0 

32289 

0 

32579 

0 

32870 

10 

0 

33161 

0 

33452 

0 

33743 

0 

34034 

0, 

.34325 

0 

34610 

20 

0 

. 34907 

0 

35197 

0 

35488 

0 

35779 

0 

3(i070 

0 303()1 

21 

0 

30052 

0 

3()943 

0 

37234 

0 

37525 

0 

37815 

0 

38106 

22 

0 

38397 

0 

38688 

0 

38979 

0 

39270 

0 

39561 

0 

39852 

23 

0 

40143 

0 

40433 

0 

40724 

0 

41015 

0 

41306) 

0 41597 

24 

0 

41888 

0 

42179 

0 

42470 

0 

42701 

0 

43051 

0 43342 

25 

0 

43033 

0 

43924 

0 

44215 

0 

44506 

0 

44797 

0 45088 

26 

0 

45379 

0 

456()9 

0 

45900 

0 

4()251 

0 

4(>542 

0 46833 

27 

0. 

47124 

0 

47415 

0 

47700 

0 

47997 

0 

48287 

0 48578 

28 

0 

48809 

0 

491 ()0 

0 

.49451 

0 

49742 

0 

50033 

0 

50324 

29 

0. 

50015 

0 

50905 

0 

51190 

0 

51487 

1 0 

61778 

0 

52009 

30 

0. 

52300 

0 

52051 

0 

52942 

0 

53233 

0 

53623 

0 

53814 

31 

0. 

54105 

0 

54390 

0. 

.54()87 

0 

54978 

0 

55209 

0 

55560 

32 

0 

55851 

0 

50141 

0. 

56432 

0 

50723 

0 

57014 

0. 

57305 

33 

0 

57590 

0 

57887 

0. 

.58178 

0 

58409 

0 

58759 

0 

59050 

34 

0 

59341 

0 

59632 

0 

59923 

0 

00214 

0 

00505 

0 

60790 

35 

0 

01087 

0. 

61377 

0 

61008 

0 

61959 

0 

02250 

0 

02541 

36 

0 

02832 

0. 

03123 

0 

63414 

0 

03705 

0 

6)3995 

0 

64280 

37 

0 

64577 

0 

64868 

0 

05159 

0 

05450 

0 

65741 

0 

00032 

38 

0 

00323 

0 

60613 

0 

0(i904 

0 

07195 

0. 

67480 

0 

07777 

39 

0. 

08068 

0 

68359 

0 

08050 

0 

08941 

0. 

69231 

0 

09522 

40 

0 

69813 

0 

70104 

0 

70395 

0 

70080 

0 

70977 

0 

712()8 

41 

0 

71558 

0 

71849 

0 

72140 

0 

72431 

0 

72722 

0 

73013 

42 

0 

73304 

0 

73595 

0 

7388(i 

0 

74170 

0 

74407 

0 

74758 

43 

0 

75049 

0. 

75340 

0. 

75631 

0 

75922 

0. 

70213 

0 

7()504 

44 

0 

76794 

0 

77085 

0 

77370 

0 

77007 

0. 

77958 

0 

78249 

45 

0 

78540 

0 

78831 

0 

79122 

0 

79412 

0. 

79703 

0 

79994 

40 

0. 

80285 

0 

80570 

0 80807 

0 

81158 

0 

81449 

0 

81740 

47 

0 

82030 

0 

82321 

0. 

82012 

0 

82903 

0 

83194 

0 83485 

48 

0.83776 

0 

84007 

0 

84358 

0 

84(i48 

0 

84939 

0 

85230 

49 

0.85521 

0 

85812 

0 

80103 

0 

86394 

0.80685 

0. 

86976 

50 

0. 

87206 1 

0 

87557 

0 

87848 

0 

88139 

0 

88430 1 

0 88721 
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DEGREES— RADIANS (Continued) 


- o 1 


00' 1 

10 1 


20 1 

1 

30 1 

1 

“40 1 


50 

50 

0, 

, 872(5(5 

0.87557 

0 

87848 

0 

88139 

0 

88430 1 

0 

88721 

51 

0 

, 89012 

0 89303 

0 

89594 

0. 

89884 

0 90175 

0 

9046(5 

62 

0 

.90757 

0.91048 

0 

91339 

0 

91(530 

0 

91921 

0.92212 

63 

0 

.92502 

0.92793 

0 

93084 

0 

93375 

0 

930(50 

0 

93967 

64 

0 

.94248 

0 94639 

0 

94830 

0 95120 

0 95411 

0 

96702 

55 

0 

95993 

0 90284 

0 

9(5575 

0 

908(5(5 

0 

97167 

0 

97448 

6(5 

0 

97738 

0 98029 

0 

98320 

0 98(511 

0 98902 

0 99193 

67 

0 

99484 

0 99775 

1 

000(50 

1 

00350 

1 

00(547 

1 

00938 

68 

1 

01229 

1 01520 

1 

01811 

1 

02102 

1 

02393 

1 

02(584 

69 

1 

02974 

1.03205 

1 

03550 

1 

03847 

1 

04138 

1. 

04429 

60 

1 

.04720 

1.05011 

1 

05302 

1 

05592 

1 

05883 

1 

0(5174 

01 

1 

0(5405 

1.0(575(5 

1 

07047 

1 

07338 

1 

.07(529 

1 

07920 

(■)2 

1.08210 

1.08501 

1 

.08792 

1.09083 

1 

.09374 

1 

090(55 

03 

1 

09950 

1 . 10247 

1 

10538 

1 

10828 

1 

.11119 

1 

11410 

()4 

1 

.11701 

1.11992 

1 

12283 

1 

12574 

1 

. 12805 

1 

13150 

65 

1 

13440 

1 13737 

1 

14028 

1 

. 14319 

1 

. 14010 

1 

14901 

00 

1 

15192 

1.15483 

1 

15774 

1 

1(50(54 

1 

10355 

1 

10040 

07 

1 

1(5937 

1 17228 

1 

17519 

1 

17810 

1 

18101 

1 

18392 

08 

1 

18(582 

1 18973 

1 

192(54 

1 

19555 

1 

19840 

1 

20137 

09 

1 

20428 

1 20719 

1 

21009 

1 

21300 

1 

21591 

1 

21882 

70 

1 

22173 

1 224(54 

1 

22755 ! 

1 

23040 

1 

23337 

1 

23627 

71 

1 

.23918 

1 24209 

1 

24500 

1 

24791 

1 

25082 

1 

26373 

72 

1 

25(504 

1 25955 

1 

2(5245 1 

1 

2(553(> 

1 

2(5827 

1 

27118 

73 

1 

27409 

1 27700 

1 

27991 

1 

28282 

1 

28573 

1 

288(53 

74 

1 

29154 

1.29445 

1 

.2973(5 

1 

30027 

1 

30318 

1 

30609 

75 

1 

30900 

1 31191 

1 

31481 S 

1 

.31772 

1 

32003 

1 

32354 

70 

1 

32(545 

1 3293(5 

1 

33227 

1 

33518 

1 

33809 

1 

34099 

77 

1 

34390 

1 34081 

1 

34972 

1 

35203 

1 

35554 

1 

36845 

78 

1 

3(»13(5 

1 3(5427 

1 

3(5717 

1 

37008 

1 

37299 

1 

37690 

79 

1 

37881 

1 38172 

1 

384(53 

1 

38754 

1 

39045 

I 

39335 

80 

1 

39(52(5 

1 39917 

1 

40208 

1 

40499 

1 

40790 

1 

41081 

81 

1 

41372 

1 41003 

1 

41953 

1 

42244 

1 

.42535 

1 

42820 

82 

1 

43117 

1 43408 

1 

43099 

1 

43990 

1 

44281 

1 

44571 

83 

1 

448(52 

1 45153 

1 

45444 

1 

.45735 

1 

.4(5020 

1 

4(5317 

84 

1 

4(5(508 

1.4(5899 ! 

1 

47189 

1 

47480 

1 

47771 

1 

48062 

85 

1 

48353 

1 48(544 

1 

48935 

1 

4922(5 

1 

49517 

1 

49807 

8(5 

1 

50098 

1 50389 

1 

50080 

1 

.50971 

1 

61202 

1 

51553 

87 

1 

51844 

1 62135 

1 

52425 

1 

52710 

1 

63007 

1 

53298 

88 

1 

53589 

1.53880 

1 

54171 

1 

54402 

1 

64753 

1 

55043 

89 

1 

55334 

1.56025 

1 

5591(5 

1 

50207 

1 

50498 

1 

56789 

90 

1 

57080 

1.57371 

1 

57001 

1 

57952 

1 

58243 

1 

58534 

91 

1 

58826 

1 59110 

1 

.59407 

1 

59(598 

1 

69989 

1 

(50279 

92 

1 

00570 

1 . 008(51 

1 

01152 

1 

01443 

1 

01734 

1 

62025 

93 

1 

0231(5 

1 (52(507 

1 

02897 

1 

.(53188 

1 

03479 

1 

(53770 

94 

1 

(54001 

1 (54352 

1 

04(543 

1 

04934 

1 

(552 25 

1 

05515 

95 

1 

(55800 

1 . (5(5097 

1 

00388 

1 

(50079 

1 

(50970 

1 

(57261 

90 

1 

. 07552 

1 07842 

1 

(58133 

1 

08424 

1 

08715 

1 

(5900(5 

97 

1 

09297 

1 (59588 

1 

09879 

1 

70170 

1 

704(50 

1 

70761 

98 

1 

71042 

1 71333 

1 

71(524 

1 

71915 

1 

72200 

1 

72497 

99 

1 

72788 

1 73078 

1 

73309 

1 

73600 

1 

73951 

1 

74242 

100 

1 

74533 

1 74824 

1 

75115 

1 

75400 

1 

7509(5 

1 

75987 

101 

1 

70278 

1 7(55(59 

1 

7(5800 

1 

77151 

1 

77442 

1 

77733 

102 

1 

78024 

1 . 78314 

1 

78005 

1 

7889(5 

1 

79187 

1 

79478 

103 

1 

797(59 

1 . 80000 

1 

80351 

1 

80(542 

1 

80932 

1 

81223 

104 

1 

81614 

1.81805 

1 

82090 

1 

82387 

1 

82078 

1 

82969 

105 

1 

83200 

1 . 83550 

1 

83841 

1 

84132 

1 

84423 

1 

84714 

100 

1 

85004 

1.85290 

1 

85587 

1 

85878 

1 

8(51(58 

1 

8(5459 

107 

1 

80750 

1 87041 

1 

87332 

1 

87(523 

1 

87914 

1 

88206 

108 

1 

88490 

1 88780 

1 

89077 

1 

89308 

1 

89(559 

1 

89950 

109 

1 

90241 

1 90532 

1 

90823 

1 

91114 

1 

91404 

1 

91695 

110 

1 

9198(5 

1 92277 

_i 

92508 

__1_ 

92859 


93160 

J_ 

93441 


163 



DEGREES— RADIANS (Concluded; 


Deg. 

Radians 

1 Deg. 

R adians 

Min. 

Radians 

I Ser. 

Radians 

90 

1 57080 

I 150 

2 61799 

0 

0 00000 

0 

0 00000 

91 

1 58825 

151 

2.63545 

1 

0 00029 

1 

0.00000 

92 

1 60570 

1 52 

2 65290 

2 

0 00058 

2 

0 00001 

93 

1 62316 

153 

2 67035 

3 

0 00087 

3 

0 00001 

94 

1.64061 

1 154 

2 68781 

4 

0 00116 

4 

0 00002 

95 

1 ()5806 

155 

2 70526 

5 1 

0 00145 

5 

0 00002 

96 

1.67552 

156 

2 72271 

6 

0 00175 

6 

0 00003 

97 

1 69297 

157 

2.74017 

7 

0 00204 

7 

0.00003 

98 

1 71042 

158 

2 75762 

8 

0.00233 

8 

0.00004 

99 

1 72788 

159 

2 77507 

9 

0 00262 

9 

0 00004 

100 

1.74533 

160 

2 79253 

10 

0.00291 

le 

0 00005 

101 

1 76278 

161 

2 80998 

11 

0 00320 


0 00005 

102 

1 78021 

162 

2 82743 

12 

0 00349 

12 

0 00006 

103 

1 79769 

163 

2 84489 

13 

0.00378 

13 

0 00006 

104 

1 81514 

164 

2 86234 

14 

0 00407 

14 

0 00007 

105 

1 83260 

165 

2 87979 

15 

0 00436 

15 

0 00007 

100 

1 85005 

166 

2 89725 

16 

0.00465 

16 

0 00008 

107 

1 86750 

167 

2.91470 

17 

0.00495 

17 

0 00008 

108 

1.88496 

168 

2.93215 

18 

0 00524 

18 

0 00009 

109 

1 90241 

169 

2.94961 

19 

0 00553 

19 

0 00009 

110 

1 91986 

170 

2.96706 

20 

0 00582 

20 

0 00010 

111 

1 93732 

171 

2 98451 

21 

0 00611 

21 

0 00010 

112 

1.95477 

172 

3.00197 

22 

1 0 00040 

22 

0 00011 

113 

1 97222 

173 

3 01942 

23 

0.00669 

23 

0 00011 

114 

1 98968 

174 

3 03687 

24 

0 00698 

24 

0 00012 

115 

2.00713 

175 

3 05433 

25 

0 00727 

25 

0 00012 

116 

2 02458 

176 

3.07178 

26 

0 00756 

26 

0 00013 

117 

2 04204 

177 

3.08923 

27 

0 00785 

27 

0 00013 

118 

2 05949 

178 

3.10669 

28 

0.00814 

28 

0 00014 

119 

2.07694 

179 

3.12414 

29 

0 00844 

29 

0.00014 

120 

2 09440 

180 

3 14159 

30 

0 00873 

30 

0 00015 

121 

2.11185 

190 

3 31613 

31 

0 00902 

31 

0 00015 

122 

2 12930 

200 

3 . 49066 

32 

0 00931 

32 

0 00016 

123 

2 14b7(» 

210 

3 66519 

33 

0 00960 

! 33 

0 0001(> 

124 

2 16421 

220 

3 83972 

34 

0 00989 

34 

0 00016 

125 

2.18166 

230 

4.01426 

35 

0.01018 

35 

1 0 00017 

126 

2.19911 

240 

4 18879 

36 

0 01047 

36 

0 00017 

127 

2 21657 

250 

4 36332 

37 

0 01076 

37 

0 00018 

128 

2 23402 

260 

4 53786 

38 

0 01105 

38 

0 00018 

129 

2.25147 

270 

4 71239 

39 

0.01134 

39 

0.00019 

130 

2 26893 

280 

4 88692 

40 

0 01164 

40 

0.00019 

131 

2 28638 

290 

5.06145 

41 

0.01193 

41 

0 00020 

132 

2 30383 

300 

5 23599 

42 

0 01222 

42 

0 00020 

133 

2 32129 

310 

5.41052 

43 

0 01251 

43 

0 00021 

134 

2.33874 

320 

5 58505 

44 

0 01280 

44 

0 00021 

135 

2 35619 

330 

5 75959 

45 

0 01309 

45 

0 00022 

136 

2.37365 

340 

5 93412 

46 

0.01338 

46 

0 00022 

137 

2 39110 

350 

6 10865 

47 

0 01367 

47 

0 00023 

138 

2 40855 

360 

6 28319 

48 

0 01396 

48 

0 00023 

139 

2 42601 

370 

6 45772 

49 

0 01425 

49 

0 00024 

140 

2 44346 

380 

6.63225 

50 

0 01454 

50 

0 00024 

141 

2 46091 

390 

6 80678 

51 

0.01484 

51 

0 00025 

142 

2.47837 

400 

6 98132 

52 

0.01513 

52 

0.00025 

143 

2 49582 

410 

7.15585 

53 

0.01542 

53 

0 00026 

144 

2.51327 

420 

7 33038 

54 

0 01571 

54 

0 00026 

145 

2.53073 

430 

7 50492 

55 

0 01600 

55 

0 00027 

146 

2.54818 

440 

7 67945 

56 

0.01629 

56 

0 00027 

147 

2 . 56563 

450 

7 85398 

57 

0.01658 

57 

0 00028 

148 

2.58309 

460 

8 02851 

58 

0 01687 

58 

0 00028 

149 

2.60054 

470 

8 20305 

59 

0 01716 

59 

0 00029 

150 

2.61799 

480 

8.37758 

00 

0 01745 

60 

0 00029 
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DEGREES AND DECIMAL FRACTIONS 
TO RADIANS 

The table below facilitates conversion of an angle expressed in degrees and 
decimal fractions into radians. To convert 25.78 into radians, find the 
equivalents, successively, of 20°, 5°, 0°.7, 0°.08 and add. 


Deg. 

Radians 

Deg. 

Radians 

Deg. 

Radians! Deg. 

Radians 

Deg. 

Radians 

10 

0.174533 

1 

0.017453 

0.1 

0.001745 0 01 

0.000175 

0.001 

0.000017 

20 

0.349066 

2 

.034907 

.2 

.003491 .02 

.000349 

.002 

.000035 

30 

0 523599 

3 

.052360 

.3 

.005236 .03 

.000524 

.003 

.000052 

40 

0 698132 

4 

.069813 

.4 

.006981 .04 

.000698 

.004 

.000070 

50 

0.872665 

5 

.087266 

.5 

.008727 .05 

.000873 

.005 

.000087 

flO 

1.047198 

6 

.104720 

.6 

.010472 .06 

.001047 

.006 

.000105 

70 

1.221730 

7 

.122173 

.7 

.012217 .07 

.001222 

.007 

.000122 

80 

1.396263 

8 

.139626 

.8 

.013963 .08 

.001396 

.008 

.000140 

90 

1.570796 

9 

.157080 

.9 

.01570811 .09 

.001571 

.009 

.000157 


RADIANS— DEGREES 


Radians 

Degi oes 

Radians 

Degrees 

Radians 

Degrees! 

Radians 

Degrees 

1 

57 2958 

0 1 

5 7296 

0 01 

0 5730 

0 001 

0.0573 

2 

114 5916 

.2 

11 4592 

.02 

1 1459 

.002 

.1146 

3 

171 8873 

3 

17.1887 

03 

1 7189 

003 

1719 

4 

229 1831 

4 

22 9183 

.04 

2 2918 

004 

2292 

5 

286 4789 

5 

28 6479 

.05 

2 8648 

005 

2865 

6 

343 7747 

6 

34 3775 

.06 

3 4377 

.006 

3438 

7 

401 0705 

7 

40 1070 

07 

4 0107 

.007 

4011 

8 

458 3602' 

.8 

45 8366 

08 

4 5837 

008 

4584 

9 

515 6620| 

.9 

51 5662 

09 

5 1566 

009 

.5157 

10 

572 9578 

1 0 

57 2958 

10 

5 7296 

010 

5730 


RADIANS— DEGREES 

Multiph'S and Fractions of tt Radians 


Radians 

Radians 

Deg. 

Radians 

Radians 

Deg. 

Radians 

Radians 

Deg. 

TT 

3 1410 

180 

7r/2 

1 5708 

90 

27r/3 

2 0944 

120 

27r 

6 2832 

300 

ir/3 

1 0472 

60 

37r/4 

2 3502 

135 

37r 

9 4248 

540 

7r/4 

0 7851 

45 

utt/C 

2 6180 

150 

47r 

12 5664 

720 

7r/5 

0 6283 

36 

7Tr/6 

3 0652 

210 

C>ir 

15 7080 

900 

tt/O 

0 5236 

30 

ott/ 4 

3 9270 

225 

Ott 

18 8496 

1080 

7r/7 

0 4488 

25 714 

! 47r/3 

4 1888 

240 

77r 

21 9911 

1200 

7r/8 

0 3927 

22 5 

37r/2 

4 7124 

270 

Stt 

25 1327 

1440 

7r/9 

0 3491 

20 1 

1 57r/3 

5 2360 

300 

9ir 

28 2743 

1620 

tt/IO 

0 3142 

18 1 

77r/4 

5 4978 

315 

IOtt 

31 4159 

1800 

tt/ 1 2 

0 2618 

ll5 ! 

I 11 tt/O 

5 7596 

i 330 


CONVERSION OF ANGLES FROM ARC TO TIME 


Arc 

O 

Time 

Arc 

Time 

Arc 

Ti nu* 

Arc 

Time 

h rn 

o 

h 111 

// 



s 

' 

m s 


m s 



0 

0 00 

20 

1 20 

0 

0 00 

8 

0 53 

1 

0 04 

30 

2 00 

1 

0 07 

9 

0 60 

2 

0 08 

40 

2 40 

2 

0 13 

10 

0 67 

3 

0 12 

50 

3 20 

3 

0 20 

20 

1 33 

4 

0 16 

60 

4 00 

4 

0 27 

30 

2 00 

5 

0 20 

70 

4 40 

5 

0 33 

40 

2 67 

6 

0 24 

80 

5 20 

6 

0.40 

50 

3 33 

7 

0 28 

90 1 

6 00 

7 

0 47 

60 

4.00 

8 

0 32 

100 1 

6 40 





9 

0 36 

200 

13 20 





10 

0 40 

300 1 

20 00 
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MINUTES AND SECONDS TO DECIMAL PARTS OF A 
DEOREE 


MINUTES AND SECONDS TO 

DECIMAL PARTS OF A DEGREE TO 

DECIMAL PARTS OF A DEG. 

MINUTES AND SECONDS 

1 Min. Degrees 

Sec. 

Degrees 

Deg. 

' 


Deg. 


// 

0 

0.00000 

0 

0.00000 

0.00 

0 

00 

0.60 

~ 


1 

.01667 

1 

.00028 

.01 

0 

36 

.61 

36 

36 

2 

.03333 

2 

.00066 

.02 

1 

12 

.62 

37 

12 

3 

.06 

3 

.00083 

.03 

1 

48 

.63 

37 

48 

4 

.06667 

4 

.00111 

.04 

2 

24 

.64 

38 

24 

5 

.08333 

6 

.00139 

.06 

3 


.66 

39 


6 

.10 

6 

.00167 

.06 

3 

36 

.66 

39 

36 

7 

.11667 

7 

.00194 

.07 

4 

12 

.67 

40 

12 

8 

.13333 

8 

.00222 

.08 

4 

48 

.68 

40 

48 

9 

.16 

9 

.0026 

.09 

6 

24 

.69 

41 

24 

10 

0.16667 

10 

0.00278 

0.10 

6 


0.70 

42 


11 

.18333 

11 

.00306 

.11 

6 

36 

.71 

42 

36 

12 

.20 

12 

.00333 

.12 

7 

12 

.72 

43 

12 

13 

.21667 

13 

.00361 

.13 

7 

48 

.73 

43 

48 

14 

.23333 

14 

.00389 

.14 

8 

24 

.74 

44 

24 

16 

.26 

16 

.00417 

.16 

9 


.75 

46 


16 

.26667 

16 

.00444 

.16 

9 

36 

.76 

45 

36 

17 

.28333 

17 

.00472 

.17 

10 

12 

.77 

46 

12 

18 

.30 

18 

.005 

.18 

10 

48 

.78 

46 

48 

19 

.31667 

19 

.00628 

.19 

11 

24 

.79 

47 

24 

20 

0.33333 

20 

0.00566 

0.20 

12 


0.80 

48 


21 

.36 

21 

.00683 

.21 

12 

36 

.81 

48 

36 

22 

.36667 

22 

.00611 

.22 

13 

12 

.82 

49 

12 

23 

.38333 

23 

.00639 

.23 

13 

48 

.83 

49 

48 

24 

.40 

24 

.00667 

.24 

14 

24 

.84 

60 

24 

26 

.41667 

26 

.00694 

.25 

15 


.86 

61 


26 

.43333 

26 

00722 

.26 

16 

36 

.86 

61 

36 

27 

.45 

27 

.0076 

.27 

16 

12 

.87 

62 

12 

28 

.46667 

28 

.00778 

.28 

16 

48 

.88 

62 

48 

29 

.48333 

29 

.00806 

.29 

17 

24 

89 

63 

24 

80 

0.60 

30 

0.00833 

0.80 

18 


0.90 

64 


31 

.51667 

31 

.00861 

.31 

18 

36 

.91 

64 

36 

32 

.63333 

32 

.00889 

.32 

19 

12 

.92 

55 

12 

33 

.66 

33 

.00917 

.33 

19 

48 

.93 

65 

48 

34 

.66667 

34 

.00944 

.34 

20 

24 

.94 

66 

24 

36 

.58333 

36 

.00972 

.36 

21 


.96 

57 


36 

.60 

1 36 

.01 

.36 

21 

36 

.96 

57 

36 

37 

.61667 

37 

.01028 

.37 

22 

12 

.97 

68 

12 

38 

.63333 

38 

.01056 

.38 

22 

48 

.98 

68 

48 

39 

.66 

39 

.01083 

39 

23 

24 

.99 

59 

24 

40 

0.6666? 

40 

0.01111 

0.40 

24 


1.00 

60 


41 

.68333 

41 

.01139 

1 .41 

24 

36 




42 

.70 

42 

.01167 

.42 

25 

12 


- 


43 

.71667 

43 

.01194 

.43 

25 

48 




44 

.73333 

44 

.01222 

1 .44 

26 

24 




46 

.76 

46 

.0125 

.46 

27 


Deg. 


Sec. 

46 

.76667 

46 

.01278 

.46 

27 

36 

0.000 


0.0 

47 

.78333 

47 

.01306 

1 .47 

28 

12 

.001 


3.6 

48 

.80 

48 

.01333 

i .48 

28 

48 

.002 


7.2 

49 

.81667 

49 

.01361 

i .49 

29 

24 

.003 


10.8 

60 

0.83333 

50 

0.01389 

1 0.60 

30 


.004 


14.4 

61 

.86 

61 

.01417 

.61 

30 

36 

.006 


18. 

62 

.86667 

52 

.01444 

.52 

31 

12 

.006 


21.6 

63 

.88333 

53 

.01472 

1 .63 

31 

48 

.007 


25.2 

64 

.90 

64 

.016 

i .64 

32 

24 

.008 


28.8 

66 

.91667 

66 

.01628 

.66 

33 


.009 


32.4 

66 

.93333 

66 

.01666 

.66 

33 

36 

0.010 


36. 

67 

.95 

67 

.01683 

.67 

34 

12 




68 

.96667 

68 

.01611 

.58 

34 

48 




69 

.98333 

69 

.01639 

.69 

35 

24 




€0 

1.00 

60 

0.01667 

0.60 

36 
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NIJMEKICAL TABLES 

Reciprocals, Circumference and Area of Circles 

As a matter of convenience, the values of 1000 X (1 /n) are given in the table. To 
obtain the actual value of the reciprocal, shift the decimal point three places to the 
left. 

Circumferences and areas of circles are given for the values of n as the diameter. 


n j 

1 

1000- 

n 

Circum- 

ference 

Trn 

Area 

irn2 

T 

n 

1 

1000- 

n 

Circum- 

ference 

Trn 

Area 

Trn 2 

T 

0 

00 

0 000000 

. 0000000 

50 

20 00000 

167 0796 

1963 496 

1 

1000 000 

3 141593 

7853982 

51 

19 00784 

100 2212 

2042 821 

2 

600 0000 

6 283185 

3 141593 

52 

19 23077 

103 3628 

2123 717 

3 

333 3333 

9 424778 

7 068683 

53 

18 86792 

100 5044 

2206 183 

4 

260 0000 

12.66637 

12.56637 

54 

18.51852 

169 6460 

2290 221 

5 

200 0000 

16.70796 

19 63495 

55 

18 18182 

172 7876 

2375 829 

6 

166 6667 

18.84956 

28 27433 

66 

17.85714 

175 9292 

2463 009 

7 

142 8571 

21.99115 

38 48451 

57 

17 54386 

179 0708 

2561 759 

8 

125 0000 

25 13274 

60 26548 

68 

17.24138 

182 2124 

2042 079 

9 

111.1111 

28 27433 

63.61725 

59 

16.94915 

185 3540 

2733 971 

10 

100 0000 

31 41693 

78.53982 

60 

16 66667 

188 4956 

2827 433 

11 

90 90909 

34 55752 

95 03318 

61 

16 39344 

191 6372 

2922.467 

12 

83 33333 

37 69911 

113 0973 

62 

16 12903 

194 7787 

3019 071 

13 

76.92308 

40 84070 

132.7323 

63 

15.87302 

197.9203 

3117 246 

14 

71 42857 

43.98230 

163.9380 

64 

15.62500 

201.0619 

3216 991 

IB 

66 66667 

47.12389 

176.7146 

65 

15 38462 

204 2035 

3318 307 

16 

62 50000 

60 26548 

201 0619 

66 

15 15152 

207 3461 

3421.194 

17 

58 82353 

63 40708 

226 9801 

67 

14 92537 

210 4807 

3525 662 

18 

55 55556 

56 54867 

254 4690 

68 

14 70588 

213 6283 

3631 681 

19 

62 63158 

69 69026 

283 5287 

69 

14 49275 

216 7099 

3739 281 

20 

60 00000 

62 83186 

314 1593 

70 

14 28571 

219 9115 

3848 451 

21 

47 61905 

65 97345 

346 3600 

71 

14 08451 

223 0531 

3969.192 

22 

45 45455 

69 11504 

380 1327 

72 

13 88889 

226 1947 

4071 604 

23 

43 47826 

72 25663 

415 4750 

73 

13 09863 

229 3363 

4185.387 

24 

41.66667 

75 39822 

452 3893 

74 

13 51351 

232.4779 

4300 840 

26 

40 00000 

78 53982 

490 8739 

75 

13 33333 

235 6194 

4417 866 

26 

38 46154 

81 68141 

530 9292 

76 

13.15789 

238 7010 

4536 460 

27 

37 03704 

84 82300 

572 6553 

77 

12.98701 

241 9026 

4056 626 

28 

35 71429 

87 96459 

615 7522 

78 

12 82051 

245 0442 

4778 362 

29 

34 48276 

91 10619 

600 5199 

79 

12.05823 

248.1858 

4901 670 

30 

33 33333 

94 24778 

700 8583 

80 

12.50000 

251.3274 

5026 648 

31 

32 25806 

97 38937 

754 7070 

81 

12.34568 

254.4690 

5152 997 

32 

31 25000 

100 5310 

804 2477 

82 

12 19612 

257 6106 

5281 017 

33 

30 30303 

103.0726 

855 2980 

83 

12 04819 

200 7522 

5410 608 

34 

29.41176 

106.8142 

907.9203 

84 

11.90476 

263.8938 

5541 769 

36 

28.57143 

109.9557 

962 1128 

85 

11.76471 

267.0354 

6674 502 

36 

27 77778 

113 0973 

1017 876 

86 

11 62791 

270 1770 

5808 806 

37 

27 02703 

116 2389 

1075 210 

87 

11 49425 

273.3186 

5944 679 

38 

26.31679 

119 3805 

1134 115 

88 

11.36364 

276 4602 

6082 123 

39 

25 64103 

122.5221 

1194 591 

89 

11.23596 

279.6017 

6221.139 

40 

25.00000 

125.0637 

1256 637 

90 

11. mil 

282 7433 

6361.726 

41 

24 39024 

1 28 . 8053 

1320 254 

91 

10.98901 

285 8849 

6503 882 

42 

23 80952 

131.9469 

1385 442 

92 

10.86957 

289.0265 

6647.610 

43 

23 25581 

136.0885 

1452 201 

93 

10 75269 

292.1681 

6792 909 

44 

22.72727 

138.2301 

1620 531 

94 

10.63830 

295.3097 

6939 778 

46 

22.22222 

141.3717 

1690 431 

95 

10.52632 

298.4513 

7088 218 

46 

21 73913 

144.5133 

1661 903 

96 

10 41667 

301 5929 

7238 229 

47 

21.27660 

147.6549 

1734 945 

97 

10 30928 

304 7346 

7389.811 

48 

20 83333 

150 7964 

1809 557 

98 

10 20408 

307.8761 

7542 964 

49 

20.40816 

153.9380 

1886.741 

99 

10.10101 

311.0177 

7697.687 

60 

20 00000 

157 0796 

1963 495 

100 

1 10 00000 

314 1693 

7863 982 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 
(Continued) 


n 

1 

1000- 

n 

Circum- 

ference 

Trn 

Area 

Trn 2 

4 

n 

1 

1000- 

n 

Circum- 

ference 

Trn 

Area 

Trn 2 

100 

10.00000 

314.1593 

7853.982 

150 

6 666 667 

471 2389 

17671 46 

101 

9 900 990 

317.3009 

8011 847 

151 

6 622 517 

474 3805 

17907 86 

102 

9.803 922 

320 4425 

8171 282 

152 

6 578 947 

477 5221 

18145.84 

103 

9 708 738 

323 6840 

8332.289 

153 

6.535 948 

480 6637 

18385 39 

104 

9 615 385 

326.7266 

8494 867 

154 

6.493 500 

483.8053 

18626.50 

105 

9 623 810 

329 8672 

8659.015 

155 

6 451 613 

480 9469 

18869 19 

106 

9.433 9G2 

333 0088 

8824 734 

156 

6 410 250 

490 0885 

19113 45 

107 

9 345 794 

336 1504 

8992 024 

157 

6 369 427 

493 2300 

19359 28 

108 

9.259 259 

339 2920 

9100 884 

158 

6 329 114 

496 3716 

19606 68 

109 

9.174 312 

342 4336 

9331 310 

159 

6 289 308 

499.5132 

19855 65 

110 

9 090 909 

345 5752 

9503 318 

IGO 

6 250 000 

502 6548 

20106 19 

111 

9 009 009 

348.7108 

9676 891 

161 

6.211 180 

505 . 7964 

20368.31 

112 

8 928 571 

351.8584 

9852 035 

162 

6.172 840 

508 9380 

20611 99 

113 

8.849 558 

355.0000 

10028 75 

163 

6.134 969 

512.0796 

20867.24 

114 

8 771 930 

358.1416 

10207 . 03 

164 

6.097 561 

515.2212 

21124 07 

116 

8 695 652 

361.2832 

10386 89 

165 

6.060 606 

518.3628 

21382 46 

116 

8 620 690 

304.4247 

10568 32 

166 

6 024 090 

521 5044 

21642 43 

117 

8 647 009 

307.6603 

10751 32 

167 

5 988 024 

524 6460 

21903 97 

118 

8 474 676 

370 7079 

10935.88 

168 

5 952 381 

527.7876 

22167.08 

119 

8 403 361 

373.8496 

11122.02 

169 

5.917 160 

530 9292 

22431.76 

130 

8 333 333 

370 991 1 

11309 73 

170 

5 882 353 

534.0708 

22698.01 

121 

8 264 463 

380 1327 

11499 01 

171 

5 847 953 

537.2123 

22965 83 

122 

8 196 721 

383.2743 

11689 87 

172 

5 813 953 

540 3539 

23235.22 

123 

8.130 081 

380.4169 

11882 29 

173 

5 780 347 

543.4955 

23506.18 

124 

8 064 616 

389.6675 

12076.28 

174 

5 747 126 

546.6371 

23778.71 

125 

8 000 000 

392 6991 

12271 85 

175 

5 714 280 

549 7787 

24052 82 

126 

7.936 508 

395 8407 

12468 98 

176 

5 681 818 

552 9203 

24328 49 

127 

7.874 016 

398 9823 

12667 69 

177 

5 649 718 

556 0619 

24605.74 

128 

7 812 500 

402 1239 

12867 96 

178 

5 617 978 

559 2035 

24884 56 

129 

7.751 938 

405 2656 

13069 81 

179 

5 586 592 

562 3451 

25164.94 

130 

7 692 308 

408 4070 

13273 23 

180 

5 555 556 

565 4867 

25446 90 

131 

7 633 588 

411.5486 

1.3478 22 

181 

5 524 802 

568 6283 

25730 43 

132 

7 575 758 

414.6902 

13684 78 

182 

5 494 505 

571 7699 

26015.53 

133 

7 518 797 

417.8318 

13892 91 

183 

5 464 481 

574.9115 

26302 20 

134 

7.462 687 

420.9734 

14102.61 

184 

5.434 783 

578 0530 

26590.44 

136 

7.407 407 

424.1150 

14313 88 

185 

5 405 405 

581 1940 

26880.25 

136 

7 352 941 

427 2566 

14526 72 

186 

5 370 344 

584.3362 

27171 63 

137 

7 299 270 

430 3982 

14741.14 

187 

5 347 594 

587 4778 

27464 59 

138 

7 246 377 

433.5398 

14957.12 

188 

1 5.319 149 

590 6194 

27759 11 

139 

7 194 245 

436.6814 

15174.68 

189 

5 291 005 

593.7610 

28055.21 

140 

7.142 857 

439 8230 

15393 80 

190 

5 263 158 

596 9026 

28352.87 

141 

7.092 199 

442.9046 

15614 50 

191 

5 235 602 

600.0442 

28652 11 

142 

7.042 254 

446.1062 

15836 77 

192 

5.208 333 

603 1858 

28952 92 

143 

6.993 007 

440.2477 

16060 61 

193 

5.181 347 

606 3274 

29255 30 

144 

6.944 444 

452.3893 

16286 02 

194 

5.154 639 

609 . 4690 

29559.25 

145 

6 896 652 

455 5309 

16513.00 

195 

5 128 205 

612.6106 

29864 77 

146 

6.849 315 

458 6725 

16741.55 

196 

5 102 041 

615.7522 

30171 86 

147 

6 802 721 

461.8141 

16971.67 

197 

5 076 142 

618 8938 

30480 52 

148 

6 766 757 

464.9557 

17203 36 

198 

5.050 505 

622 0353 

30790 75 

149 

6 711 409 

468.0973 

17436.62 

199 

5 025 126 

625.1769 

31102.55 

150 

6.666 667 

471.2389 

17671 46 

200 
1 

5.000 000 

628.3185 

31415.93 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 
(Continued) 


n 

1 

1000- 

n 

Circum- 

ference 

rn 

Area 

7r/<2 

X 

n 

1 

lOOO- 

n 

Circum- 

ference 

Trn 

Area 

Trn* 

_ 

200 

6 000 000 

628 3185 

31415 93 

250 

4.000 000 

785 3982 

49087 . 39 

201 

4 976 124 

631 4601 

31730.87 

251 

3 984 064 

788 5398 

49480.87 

202 

4 960 495 

634 6017 

32047 39 

252 

3 968 254 

791 6813 

49875.92 

203 

4 926 108 

637 7433 

32365 47 

253 

3.962 569 

794 8229 

50272 65 

204 

4.901 961 

640 8849 

32685.13 

254 

3.937 008 

797.9645 

50670 76 

206 

4 878 049 

644 0265 

33006 36 

255 

3 921 669 

801.1061 

51070 52 

206 

4 854 369 

647.1681 

33329.16 

256 

3 906 250 

804 2477 

51471 85 

207 

4.830 918 

650 3097 

33653.53 

257 

3 891 051 

807 . 3893 

51874 76 

208 

4 807 692 

653 4513 

33979 47 

258 

3 875 969 

810 5309 

52279 24 

209 

4.734 089 

656 5929 

34306.98 

259 

3.861 004 

813.6725 

52685 29 

210 

4 761 905 

059 7345 

34636.06 

200 

3.846 154 

816 8141 

53092 92 

211 

4 739 336 

662 8760 

34966 71 

261 

3 831 418 

819.9557 

53502 11 

212 

4 710 981 

666 0176 

35298 94 

262 

3 816 794 

823 . 0973 

53912 87 

213 

4 694 836 

669.1592 

35632 73 

263 

3.802 281 

826 2389 

54325 21 

214 

4.672 897 

672 3008 

35968.09 

264 

3.787 879 

829.3805 

54739.11 

216 

4 651 163 

675.4424 

36305 03 

265 

3 773 585 

832 5221 

55154 59 

216 

4.629 630 

678.5840 

36643 54 

266 

3 759 398 

835.6036 

55571.63 

217 

4 008 295 

681 7256 

36983 61 

267 

3 745 318 

838 8052 

55990 25 

218 

4 687 156 

684.8672 

37325 26 

268 

3.731 343 

841 9468 

66410 44 

219 

4 666 210 

688 0088 

37668 48 

269 

3 717 472 

845 0884 

66832.20 

220 

4.646 455 

691.1504 

38013 27 

270 

3 703 704 

848.2300 

57255 63 

221 

4 524 887 

694.2920 

38359 63 

271 

3.690 037 

851.3716 

57680 43 

222 

4 504 505 

697.4336 

38707 56 

272 

3 676 471 

854 6132 

58106 90 

223 

4 484 305 

700 5752 

39057 07 

273 

3 663 004 

857.0548 

58534 94 

224 

4 464 28b 

703 7168 

39408.14 

274 

3 649 635 

860.7964 

58964.55 

225 

4 444 444 

706.8583 

39760 78 

275 

3.636 364 

863 9380 

59395.74 

226 

, 4 424 779 

709.9999 

40115 00 

276 

3 623 188 

867 0796 

69828 49 

227 

4 405 286 

713.1415 

40470 78 

277 

3 610 108 

870 2212 

60262.82 

228 

4 385 905 

716.2831 

40828 14 

278 

3 597 122 

873 3628 

60698.71 

229 

4.366 812 

719.4247 

41187.07 

279 

3.584 229 

876 5044 

61136.18 

230 

4.347 826 

722.5663 

41547 56 

280 

3 571 429 

879 6459 

61575 22 

231 

4.329 004 

725 7079 

41909 63 

281 

3 558 719 

882.7875 

62015 82 

232 

4 310 345 

728 8495 

42273 27 

282 

3 546 099 

885 9291 

62458.00 

233 

4 291 845 

731.9911 

42638 48 

283 

3 533 569 

889 0707 

62901 76 

234 

4.273 504 

735.1327 

43005 26 

284 

3 521 127 

892.2123 

63347.07 

235 

4 255 319 

738.2743 

43373 61 

285 

3 508 772 

895.3539 

63793.97 

236 

4.237 288 

741.4159 

43743 54 

286 

3 496 503 

898.4955 

64242.43 

237 

4 219 409 

744.5575 

44115 03 

287 

3.484 321 

901 6371 

64692.46 

238 

4 201 681 

747 6991 

44488 09 

288 

3 472 222 

904 7787 

65144.07 

239 

4.184 100 

750 8406 

44862 73 

289 

3.460 208 

907.9203 

1 65597.24 

240 

4.166 607 

753 9822 

45238 93 

290 

3 448 276 

911.0619 

66051.99 

241 

4.149 378 

757.1238 

46616 71 

291 

3 436 426 

914.2035 

66608.30 

242 

4.132 231 

760 2654 

45996 06 

292 

3 424 658 

917.3451 

66966.19 

243 

4.115 226 

763 4070 

46370 98 

293 

3 412 969 

920 4866 

67425 66 

244 

4.098 361 

766.5486 

46759.47 

294 

3.401 361 

923.6282 

67886.68 

245 

4.081 633 

769.6902 

47i43 62 

295 

3.389 831 

926 7698 

68349.28 

246 

4.065 041 

772.8318 

47529.16 

296 

3.378 378 

929.9114 

68813 45 

247 

4.048 683 

775.9734 

47916 36 

297 

3 367 003 

933.0530 

69279.19 

248 

4.032 258 

779.1150 

48305 13 

298 

3 355 705 

936 1946 

69746 50 

249 

4.016 064 

782.2666 

48695.47 

299 

3.344 482 

939.3362 

70215.38 

2^0 

4.000 000 

786.3982 

49087.39 

300 

3.333 333 

942.4778 

70686.83 


109 




RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 
(Continued) 



1 

Circum- 

Area 


1 

(Jircurti- 

Area 

n 

1000- 

ference 

irn* 

1 ^ 

1000- 

fererifc 

irn^ 


n 

irn 

4 


n 

■wn 

4 

:m 

3 333 333 

942.4778 

70685 83 

350 

2.857 143 

1099 557 

96211 28 

301 

3 322 259 

945 6194 

71157 86 

351 

2 849 003 

1102 099 

96761 84 

302 

3 311 258 

948 7610 

71631 45 

352 

2 840 909 

1105 841 

97313 97 

303 

3 300 330 

951.9026 

72106 62 

353 

2 832 861 

1108.982 

97867 68 

304 

3.289 474 

955.0442 

72583 36 

354 

2 824 859 

1112 124 

98422 96 

305 

3.278 689 

958.1858 

73061 .06 

355 

2 816 901 

1115 265 

98979 80 

306 

3 267 974 

961 3274 

73541 54 

356 

2 808 989 

1118 407 

99538 22 

307 

3 257 329 

964 4689 

74022 99 

357 

2 801 120 

1121 549 

100 098 2 

308 

3 246 753 

967 0105 

74506 01 

358 

2 793 296 

1124 090 

100 659 8 

309 

3 236 246 

970 7521 

74990 60 

359 

2 785 515 

1127 832 

101 222 9 

310 

3 225 806 

973 8937 

75470 76 

360 

2 777 778 

1130 973 

101 787 6 

311 

3 215 434 

977 0353 

75904.50 

361 

2 770 0831 

1134 115 

102 353 9 

312 

3 205 128 

980 1769 

76453 80 

362 

2 762 431 

1137 257 

102 921 7 

313 

3 194 888 

083 3185 

70944 67 

303 

2 754 821 

1140 398 

103 491 1 

314 

3 184 713 

986 4601 

77437 12 

304 

2.747 253 

1143 540 

104 062 1 

315 

3.174 603 

980 6017 

77931 13 

305 

2 739 726 

1146 081 

104 634 7 

31 G 

3.164 557 

992 7433 

78426 72 

300 

2 732 240 

1149 823 

105 208 8 

317 

3.154 574 

995 8849 

78923 88 

307 

2.724 796 

1152 905 

105 784 5 

318 

3 144 654 

999 0265 

79422 60 

308 

2 717 391 

1150 106 

106 361 8 

319 

3 134 796 

1002 168 

79922 90 

369 

2.710 027 

1159 248 

100 940 G 

320 

3 125 000 

1005 310 

80424 77 

370 

2 702 703 

1162 389 

107 521 0 

321 

3 llo 265 

1008 451 

80928 21 

371 

2 695 418 

1165 531 

108 103 0 

322 

3 105 590 

1011.593 

81433 22 

372 

2 688 172 

1168 672 

108 686 5 

323 

3 095 975 

1014 734 

81939 80 

373 

2 680 965 

llVl 814 

109 271 7 

324 

3 086 420 

1017.870 

82^-* 7 90 

374 

2 673 797 

1174 956 

109 858 4 

325 

3 076 923 

1021 018 

82957 08 

375 

2 666 067 

1178 097 

110 446 6 

326 

3 067 485 

1024.159 

83468 98 

376 

2 659 574 

1181 239 

111 036 5 

327 

3 058 104 

1027 301 

83981 84 

377 

2 052 520 

1184 380 

111 627.9 

328 

3 048 780 

1030 442 

84496 28 

378 

2 045 503 

1187 522 

112 220 8 

329 

3.039 514 

1033 584 

85012 28 

379 

2 638 522 

1190 664 

112 815 4 

330 

3.030 303 

1030 726 

85529 86 

380 

2 631 579 

1193 805 

113 411 5 

331 

3 021 148 

1039 867 

86049 01 

381 

2 624 672 

1196 947 

114 009 2 

332 

3 012 048 

1043 009 

80569 73 

382 

2 617 801 

1200 088 

114 608 4 

333 

3.003 003 

1046 150 

87092 02 

383 

2 610 906 

1203 230 

115 209 3 

334 

2 994 012 

1049 292 

87615 88 

384 

2 004 167 

1206 372 

115 811 7 

335 

2 985 075 

1052 434 

88141 31 

385 

2 597 403 

1209 513 

116 415 6 

336 

2 976 190 

1055 575 

88(i68 31 

386 

2 590 674 

1212 655 

117 021 2 

337 

2 967 359 

1058 717 

89190 88 

387 

2 583 979 

1215 796 

117 628 3 

338 

2 958 580 

1061 858 

89727 03 

388 

2 577 320 

1218 938 

118 237 0 

339 

2 949 853 

1065 000 

90258 74 

389 

2 570 694 

1222 080 

118 847 2 

:i40 

2 941 176 

1068.142 

90792 03 

300 

2 564 103 

1225 221 

119 459 1 

341 

2.932 551 

1071 283 

91326 88 

391 

2 557 545 

1228 303 

120 072 5 

342 

2 923 977 

1074 425 

91863 31 

392 

2 551 020 

1231 504 

120 687 4 

343 

2.915 452 

1077 566 

92401 31 

393 

2 544 529 

1234 646 

121 304 0 

344 

2 906 977 

1080 708 

92940 88 

394 

2 538 071 

1237 788 

121 922 1 

345 

2 898 551 

1083 849 

93482 02 

395 

2 531 G46 

1240.929 

122 541 7 

346 

2 890 173 

1086 991 

94024 73 

396 

2 525 253 

1244 071 

123 163 0 

347 

2 881 844 

1090 133 

94569 01 

397 

2 518 892 

1247 212 

123 785.8 

348 

2 873 563 

1093 274 

95114 86 

398 

2 512 563 

1250 354 

124 410 2 

349 

2 865 330 

1096 416 

95062 28 

399 

2.506 206 

1253 495 

125 036 2 

350 

2.857 143 

1099 557 

96211.28 

400 

2.500 000 

1256.637 

125 663 7 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 
(Continue i) 


n 

1 

1000- 

n 

Circum- 

ference 

xn 

Area 

xn* 

~T 


1000^ 

n 

Circum- 

ference 

xn 

Area 

xn* 

"T 

400 

2 600 000 

1256 637 

125 663.7 

450 

2 222 222 

1413.717 

169 043.1 

401 

2.493 766 

1259 779 

126 292 8 

451 

2 217 295 

1416.868 

159 760.8 

402 

2.487 562 

1262.920 

126 923 5 

462 

2 212 389 

1420 000 

160 460.0 

403 

2 481 390 

1266.062 

127 555 7 

453 

2.207 606 

1423.141 

161 170.8 

404 

2.475 248 

1269.203 

128 189.5 

464 

2.202 643 

1426.283 

161 883.1 

406 

2.469 136 

1272.345 

128 824 9 

455 

2.197 802 

1429 425 

162 697.1 

406 

2 463 054 

1275.487 

129 461.9 

456 

2.192 982 

1432.566 

163 312.6 

407 

2.457 002 

1278 628 

130 100.4 

457 

2.188 184 

1435 708 

164 029.6 

408 

2 450 980 

1281.770 

130 740.5 

458 

2.183 406 

1438.849 

164 748.3 

409 

2.444 988 

1284.911 

131 382.2 

469 

2.178 649 

1441 991 

166 468.6 

410 

2 439 024 

1288.063 

132 025.4 

460 

2 173 913 

1445 133 

166 190.3 

411 

2 433 090 

1291.195 

132 670 2 

461 

2.169 197 

1448 274 

166 913.6 

412 

2 427 184 

1294.336 

133 316 6 

462 

2.164 602 

1451.416 

167 638.6 

413 

2 421 308 

1297.478 

133 964 6 

463 

2 159 827 

1454 557 

168 365.0 

414 

2.416 469 

1300.619 

134 614.1 

464 

2.155 172 

1457.699 

169 093.1 

415 

2.409 639 

1303 761 

135 265 2 

465 

2.150 638 

1460.841 

169 822 7 

416 

2.403 846 

1306.903 

135 917.9 

466 

2.146 923 

1463.982 

170 663 9 

417 

2.398 082 

1310.044 

136 672 1 

467 

2 141 328 

1467.124 

171 286.7 

418 

2 392 344 

1313.186 

137 227 9 

468 

2 136 752 

1470.265 

172 021.0 

419 

2 386 635 

1316.327 

137 885.3 

469 

2.132 196 

1473.407 

172 757.0 

420 

2.380 952 

1319.469 

138 544 2 

470 

2.127 660 

1476 649 

173 494.5 

421 

2.376 297 

1322 011 

139 204 8 

471 

2.123 142 

1479.690 

174 233.5 

422 

2.369 668 

1325 752 

139 866 8 

472 

2.118 644 

1482.832 

174 974.1 

423 

2.364 066 

1328 894 

140 530 5 

473 

2.114 165 

1485 973 

175 716.3 

424 

2.358 491 

1332.035 

141 195.7 

474 

2 109 705 

1489.116 

176 460.1 

425 

2.362 941 

1335.177 

141 862 5 

475 

2 105 263 

1492.257 

177 206.5 

426 

2 347 418 

1338,318 

142 530 9 

476 

2 100 840 

1495 398 

177 962.4 

427 

2 341 920 

1341.460 

143 200 9 

477 

2 096 436 

1498 540 

178 700.9 

428 

2.336 449 

1344.602 

143 872 4 

478 

2 092 050 

1501.681 

179 460.9 

429 

2.331 002 

1347.743 

144 545.6 

479 

2.087 683 

1504.823 

180 202.5 

430 

2 325 581 

1350 885 

145 220.1 

480 

2.083 333 

1607 964 

180 956.7 

431 

2 320 186 

1354.026 

145 896.3 

481 

2 079 002 

1511 106 

181 710.6 

432 

2 314 816 

1357.168 

146 574.1 

482 

2 074 689 

1514.248 

182 466.8 

433 

2 309 469 

1360.310 

147 253.5 

483 

2.070 393 

1517.389 

183 224.8 

434 

2 304 147 

1363.451 

147 934.5 

484 

2.066 116 

1520.531 

183 984.2 

435 

2 298 851 

1366 593 

148 617 0 

485 

2 061 866 

1523 672 

184 745.3 

436 

2.293 678 

1369 734 

149 301 0 

486 

2 067 613 

1526.814 

185 507.9 

437 

2 288 330 

1372 876 

149 986.7 

487 

2.053 388 

1529.966 

186 272.1 

438 

2.283 105 

1376.018 

150 673 9 

488 

2.049 180 

1533.097 

187 037.9 

439 

2.277 904 

1379.159 

151 362.7 

489 

2,044 990 

1636.239 

187 805.2 

440 

2.272 727 

1382.301 

152 053.1 

490 

2 040 816 

1539.380 

188 674.1 

441 

2.267 674 

1385.442 

152 745 0 

491 

2.036 660 

1542.622 

189 344.6 

442 

2.262 443 

1388.684 

153 438 5 

492 

2.032 620 

1545.664 

190 116.6 

443 

2.257 336 

1391 726 

154 133.6 

493 

2.028 398 

1548.805 

190 890.2 

444 

2.252 252 

1394.867 

154 830 3 

494 

2.024 291 

1561.947 

191 666.4 

445 

2 247 191 

1398.009 

155 528 6 

495 

2.020 202 

1555.088 

192 442.2 

446 

2.242 162 

1401.160 

166 228 3 

496 

2.016 129 

1658.230 

193 220.6 

447 

2.237 136 

1404.292 

166 929.6 

497 

2.012 072 

1561 372 

194 000.4 

448 

2.232 143 

1407.434 

167 632 6 

498 

2.008 032 

1564.513 

194 781.9 

449 

2 227 171 

1410.675 

168 337.1 

499 

2.004 008 

1667.655 

196 564.9 

440 

2.222 222 

1413.717 

169 043.1 

500 

2 000 000 

1570.796 

196 349.6 
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ftECIPROCALS, CIBCUMFEBENCE AND ABEA OF CIBCLES 
(Continued) 


n 

1 

1000- 

n 

Cirnum- 

ference 

vn 

Area 

Tn« 

4 

n 

1 

1000- 

n 

Circum- 

ference 

jrn 

Area 

xn® 

4 

50 € 

2.000 OOO 

1570.796 

196 349.6 

550 

1.818 182 

1727.876 

237 682.9 

601 

1 996 008 

1673.938 

197 136.7 

651 

1 814 882 

1731.018 

238 447.7 

502 

1.992 032 

1677.080 

197 923 5 

662 

1.811 694 

1734.159 

239 314.0 

503 

1.988 072 

1680.221 

198 712.8 

653 

1.808 318 

1737.301 

240 181.8 

504 

1.984 127 

1583.363 

199 603.7 

554 

1.805 054 

1740.442 

241 061.3 

506 

1 980 198 

1586.604 

200 296 2 

555 

1.801 802 

1743.584 

241 922.3 

606 

1.976 285 

1589.646 

201 090.2 

556 

1.798 661 

1746.726 

242 794.8 

507 

1.972 387 

1592.787 

201 885.8 

657 

1.795 332 

1749.867 

243 669.0 

608 

1.968 504 

1596.929 

202 683.0 

668 

1.792 115 

1753.009 

244 644.7 

609 

1.964 637 

1599.071 

203 481.7 

669 

1.788 909 

1766.150 

246 422.0 

610 

1.960 784 

1602.212 

204 282.1 

560 

1.785 714 

1759.292 

246 300.9 

511 

1.966 947 

1605.364 

205 084.0 

561 

1.782 631 

1762.433 

247 181.3 

512 

1.963 125 

1608.495 

206 887.4 

562 

1.779 359 

1765.575 

248 063.3 

613 

1.949 318 

1611 637 

206 692 4 

563 

1.776 199 

1768.717 

248 946.9 

514 

1.946 525 

1614.779 

207 499.1 

564 

1.773 050 

1771.858 

249 832.0 

515 

1.941 748 

1617.920 

208 307.2 

565 

1.769 912 

1776.000 

260 718.7 

516 

1.937 984 

1621.062 

209 117.0 

566 

1.766 784 

1778.141 

251 607.0 

517 

1.934 236 

1624.203 

209 928.3 

567 

1.763 668 

1781.283 

262 496.9 

518 

1.930 602 

1627.345 

210 741.2 

568 

1.760 563 

1784.425 

253 388.3 

519 

1.926 782 

1630.487 

211 655.6 

669 

1.767 469 

1787.666 

254 281.3 

520 

1.923 0771 

1633.628 

212 371.7 

570 

1.754 386 

1790.708 

256 175 9 

621 

1.919 386 

1636.770 

213 189.3 

671 

1.751 313 

1793.849 

256 072.0 

622 

1.916 709 

1639.911 

214 008.4 

572 

1.748 252 

1796.991 

266 969.7 

523 

1.912 046 

1643.053 

214 829.2 

573 

1.745 201 

1800.133 

257 869 0 

624 

1 1.908 397 

1646.196 

216 651.5 

574 

1.742 160 

1803.274 

258 769.8 

525 

1.904 762 

1649.336 

216 476.4 

576 

1 739 130 

1806.416 

269 672.3 

626 

1.901 141 

1652.478 

217 300.8 

576 

1.736 111 

1809.557 

260 676.3 

627 

1.897 533 

1665.619 

218 127.8 

677 

1.733 102 

1812.699 

261 481.8 

528 

1.893 939 

1658.761 

218 956.4 

578 

1.730 104 

1815.841 

262 389.0 

629 

1.890 369 

1661.903 

219 786.6 

579 

1 1.727 116 

1818.982 

263 297.7 

530 

1.886 792 

1665.044 

220 618.3 

580 

1.724 138 

1822.124 

264 207.9 

531 

1 883 239 

1668.186 

221 451.7 

581 

1.721 170 

1825.265 

266 119.8 

532 

1 879 699 

1671.327 

222 286 5 

582 

1.718 213 

1828.407 

266 033.2 

533 

1.876 173 

1674.469 

223 123 0 

583 

1.715 266 

1831.649 

266 948.2 

634 

1.872 659 

1677.610 

223 961.0 

584 

1.712 329 

1834.690 

267 864.8 

535 

1.869 159 

1680.752 

224 800.6 

585 

1.709 402 

1837.832 

268 782 9 

536 

1.865 672 

1683.894 

225 641.8 

586 

1.706 485 

1840.973 

269 702 6 

537 

1.862 197 

1687.035 

226 484.6 

.587 

1.703 678 

1844.116 

270 623 9 

638 

1.858 736 

1690.177 

227 328.8 

588 

1.700 680 

1847.266 

271 646.7 

639 

1.855 288 

1693.318 

228 174.7 

589 

1.697 793 

1850.398 

272 471.1 

540 

1.861 852 

1696.460 

229 022.1 

590 

1 694 916 

1863.640 

273 397.1 

641 

1.848 429 

1699.602 

229 871.1 

691 

1.692 047 

1866.681 

274 324.7 

542 

1.845 018 

1702.743 

230 721.7 

592 

1.689 189 

1869.823 

276 263.8 

643 

1.841 621 

1705.886 

231 573.9 

593 

1.686 341 

1862.964 

276 184.5 

644 

1.838 235 

1709.026 

232 427.6 

594 

1.683 602 

1866.106 

277 116.7 

645 

1.834 862 

1712.168 

233 282.9 1 

696 

1.680 672 

1869.248 

278 050.6 

646 

1.831 602 

1716.310 

234 139.8 j 

596 

1.677 862 

1872.389 

278 986.0 

647 

1.828 154 

1718.461 

234 998.2 1 

697 

1.675 042 

1876.531 

279 923.0 

548 

1.824 818 

1721.593 

235.858.2 | 

698 

1 672 241 

1878.672 

280 861.5 

649 

1.821 494 

1724.734 

236 719.8 

599 

1.669 449 

1881.814 

281 801.6 

150 

1.818 182 

1727.876 

237.682.9 | 

600 

1.666 667 

1884.966 

282 743.3 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 
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EECIPBOCALS, CIBCUMFEBENCE AND AREA OF CIRCLES 
(Continued) 


n 

1 

1000- 

n 

Circum- 

ference 

rrn 

Area 

irn^ 

~T 

n 

! 

i 

1000^ 1 
n 

Circum- 

ference 

irn 

Area 

T 

900 

1.428 671 

2199.116 

384 845.1 

760 

1.333 

333 

2366.194 

441 786.6 

701 

1.426 634 

2202.256 

385 945.4 

751 

1.331 

568 

2369.336 

442 966.3 

702 

1.424 601 

2205.398 

387 047.4 

752 

1.329 

787 

2362.478 

444 146.8 

703 

1.422 476 

2208.540 

388 150.8 

753 

1.328 

021 

2366.619 

445 327.8 

704 

1.420 455 

2211.681 

389 255.9 

764 

1.326 

260 

2368.761 

446 611.4 

70fi 

1 418 440 

2214.823 

390 362 5 

755 

1.324 

503 

2371.902 

447 696.6 

706 

1 416 431 

2217.964 

391 470.7 

756 

1.322 

751 

2375.044 

448 883 3 

707 

1.414 427 

2221.106 

392 580 5 

757 

1.321 

004 

2378.186 

450 071.6 

708 

1 412 429 

2224.248 

393 091. 8 

758 

1.319 

261 

2381.327 

451 261.6 

709 

1.410 437 

2227.389 

394 804.7 

759 

1.317 

523 

2384.469 

452 453.0 

710 

1 408 451 

2230.531 

395 919.2 

760 

1.315 

789 

2387.610 

453 646.0 

711 

1.406 470 

2233.672 

397 035 3 

761 

1.314 

060 

2390.762 

454 840.6 

712 

1.404 494 

2236.814 

398 152 9 

762 ! 

1.312 

336 

2393.894 

456 036 7 

713 

1.402 625 

2239.956 

399 272.1 

763 

1.310 

616 

2397.035 

457 234.6 

714 

1.400 560 

2243.097 

400 392.8 

764 

1.308 

901 

2400.177 

468 433.8 

716 

1 398 601 

2246.239 

401 515 2 

765 i 

1.307 

190 

2403.318 

469 634.6 

716 

1 396 648 

2249.380 

402 639.1 

766 1 

1.305 

483 

2406.460 

460 837.1 

717 

1.394 700 

2262.522 

403 764.6 

767 i 

1.303 

781 

2409.602 

462 041.1 

718 

1.392 758 

2256.664 

404 891.6 

768 

1.302 

083 

2412.743 

463 246.7 

719 

1.390 821 

2258.805 

406 020 2 

769 

1.300 

390 

2416.886 

464 453.8 

720 

1.388 889 

2261.947 

407 150 4 

770 

1.298 

701 

2419.026 

465 662.6 

721 

1.38C 963 

2266.088 

408 282 2 

771 

1.297 

017 

2422.168 

466 872.9 

722 

1.385 042 

2268.230 

409 416 5 

772 i 

1.295 

337 

2425.310 

468 084.4 

723 

1.383 126 

2271.371 

410 660.4 

773 

1.293 

661 

2428.451 

469 298.2 

724 

1.381 215 

2274.513 

411 686 9 

774 ! 

1.291 

990 

2431.593 

470 613.2 

726 

1 379 310 

2277.665 

412 824.9 

776 

1.290 

323 

2434.734 

471 729.8 

726 

1 377 410 

2280 796 

413 964 5 

776 

1.288 

660 

2437.876 

472 947.9 

727 

1 375 516 

2283 938 

415 105 7 

777 

1.287 

001 

2441.017 

474 167.6 

728 

1.373 626 

2287 079 

416 248 5 

778 

1.285 

347 

2444.169 

475 388 9 

729 

1 371 742 

2290.221 

417 392 8 

779 

1.283 

697 

2447.301 

476 011 8 

730 

1.369 863 

2293.363 

418 638.7 

780 

1.282 

051 

2450.442 

477 836 2 

731 

1.367 989 

2296.504 

419 686.1 

781 

1.280 

410 

2453 584 

479 0()2 2 

732 

1.366 120 

2299.646 

420 835.2 

782 

1.278 

772 

2456.725 

480 289 8 

733 

1 364 256 

2302.787 

421 986.8 

783 

1.277 

139 

2469.867 

481 519. C 

734 

1.362 398 

2306.929 

423 138.0 

784 

1.275 

610 

2463.009 

482 749.7 

736 

1.360 644 

2309.071 

424 291.7 

785 

1.273 

885 

2466.150 

483 982.0 

736 

1.368 696 

2312.212 

425 447.0 

786 

1.272 

265 

2469.292 

485 216.8 

737 

1.366 862 

2316 354 

426 603.9 

787 

1 270 

648 

2472.433 

486 451.3 

738 

1.366 014 

2318.496 

427 762.4 

788 

1 269 

036 

2475.575 

487 688.3 

739 

1.353 180 

2321.637 

428 922.4 

789 

1.267 

427 

2478.717 

488 926.9 

740 

1.351 351 

2324.779 

430 084.0 

790 

1.266 

823 

2481.868 

490 167.0 

741 

1.349 628 

2327.920 

431 247.2 

791 

1 264 

223 

2485.000 

491 408.7 

742 

1.347 709 

2331.062 

432 412.0 

792 

1.262 

626 

2488.141 

492 662.0 

743 

1.346 896 

2334.203 

433 678.3 

793 

1.261 

034 

2491.283 

493 896.8 

744 

1.344 086 

2337.345 

434 746.2 

794 

1.259 

446 

2494.425 

495 143.3 

746 

1.342 282 

i 2340.487 

436 915.6 

795 

1.257 

862 

2497.666 

496 391.3 

746 

1.340 483 

2343.628 

437 086.6 

796 

1.266 

281 

2500.708 

497 640.8 

747 

1.338 688 

2346.770 

438 259.2 

797 

1 254 

705 

2603.849 

498 892.0 

748 

1.336 898 

2349.911 

439 433.4 

798 

1.253 

133 

2506.991 

500 144.7 

749 

1.336 113 

2363.063 

440 609.2 

799 

1.251 

564 

2510.133 

501 399.0 

7M 

1.333 333 

2366.194 1 

441 786.5 

800 

1.260 

§ 

o 

2513.274 

502 654.8 
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Squares, Cubes and Boots 


Roots of Dumben other than those given directly may be found by the following relatlong: 



n 

n2 

V7 

“Sf lOn 

n* 


^lOn 


1 

1 

1.000 000 

3 162 278 

1 

1.000 000 

2 154 435 

4 641 589 

2 

4 

1.414 214 

4 472 136 

8 

1.269 921 

2.714 418 

5.848 085 

a 

0 

1.732 051 

5 477 226 

27 

1.442 250 

3 107 233 

6 694 330 

4 

16 

2.000 000 

6.324 556 

64 

1.687 401 

3.419 952 

7.368 063 

6 

25 

2 236 068 

7 071 068 

125 

1.709 976 

3 684 031 

7 937 005 

8 

86 

2.449 490 

7 745 967 

216 

1.817 121 

3 914 868 

8 434 327 

7 

49 

2.645 751 

8.366 600 

343 

1.912 931 

4 121 285 

8 879 040 

8 

64 

2.828 427 

8 944 272 

512 

2 000 000 

4 308 869 

9 283 178 

P 

81 

8.000 000 

9.486 833 

729 

2.080 084 1 

4 481 405 

9 654 894 

le 

100 

3.162 278 

10.00000 

1 000 

2 154 435 

4.641 589 

10 00000 

11 

121 

3.316 625 

10.48809 

1 331 

2 223 980 

4 791 420 

10 32280 

12 

144 

3.464 102 

10 95445 

1 728 

2 289 428 

4 932 424 

10 62659 

13 

169 

r.605 551 

11 40175 

2 197 

2.351 335 

5 065 797 

10 91393 

14 

196 

3.741 657 

11.83216 

2 744 

2.410 142 

5 192 494 

11 18689 

15 

225 

8.872 983 

12.24745 

3 375 

2 466 212 

6 313 293 

11 44714 

16 

256 

4 000 000 

12 64911 

4 096 

2.519 842 

5 428 835 

11 69607 

17 

289 

4.123 106 

13.03840 

4 913 

2 671 282 

6 539 658 

11 93483 

18 

324 

4 242 641 

13 41641 

5 832 

2 620 741 

5 646 216 

12 16440 

19 

361 

4.358 899 

13.78405 

6 859 

2 608 402 

5.748 897 

12.38562 

20 

400 

4.472 136 

14 14214 

8 000 

2 714 418 

5 848 035 

12 59921 

21 

441 

4 582 576 

14 49138 

9 261 

2 758 924 

5 943 922 

12 80579 

22 

484 

4 690 416 

14 83240 

10 648 

2 802 039 

6 036 811 

IS 00591 

23 

529 

4 795 832 

15.16575 

12 167 

2 843 867 

6 126 926 

13 20006 

24 

576 

4 898 979 

15.49193 

13 824 

2 884 499 

6.214 465 

13 38866 

25 

625 

5 000 000 

15.81139 

15 625 

2 924 018 

6.299 605 

13 57209 

26 

676 

5.099 020 

16 12452 

17 576 

2.962 496 

6 382 504 

18 75069 

27 

729 

5.196 152 

16.43168 

19 683 

3 000 000 

6 463 304 

13 92477 

28 

784 

5.291 503 

16.73320 

21 952 

3 036 689 

6 542 133 

14.09400 

29 

841 

5.385 165 

17.02939 

24 389 

3 072 317 

6 619 106 

14.26043 

80 

900 

5.477 226 

17.32051 

27 000 

3 107 233 

6 694 330 

14.42250 

31 

961 

5.667 764 

17.60682 

! 29 791 

3 141 381 

6 767 899 

14 58100 

32 

1 024 

6 656 854 

17.88854 

32 768 

! 3 174 802 

6 839 904 

11 73613 

33 

1 080 

5 744 563 

18.16590 

35 937 

3 207 534 

6.910 423 

14 88806 

34 

1 156 

5.830 952 

18.43909 

39 304 

3 239 612 

6.979 632 

15 03695 

35 

1 225 

5.916 080 

18.70829 

42 875 

3 271 066 

7 047 299 

15 18294 

36 

1 296 

6 000 000 

18 97367 

46 656 

3 301 927 

7.113 787 

15 32619 

37 

1 309 

6 082 763 

19.23538 

50 653 

3 332 222 

7 179 054 

15 46680 

38 

1 444 

6.164 414 

19 49359 

64 872 

3,361 975 

7 243 156 

15 60491 

39 

1 521 

6.244 998 

19 74842 

59 319 

3 391 211 

7 306 144 

15 74061 

40 

1 600 

6.324 555 

20 00000 

64 000 

3.419 962 

7.368 063 

15 87401 

41 

1 681 

6.403 124 

26 24846 

68 921 

3 448 217 

7 428 959 

16 00521 

42 

1 764 

6 480 741 

20.49390 

74 088 

3 476 027 

7 488 872 

16 13429 

43 

1 849 

6.557 439 

20 73644 

79 507 

3 503 398 

7 547 842 

1 16 26133 

44 

1 936 

6.633 250 

20 97618 

85 184 

3 530 348 

, 7 605 905 

16 38643 

45 

2 025 

6.708 204 

21.21320 

91 125 

3 556 893 

7 663 094 

16 50964 

46 

2 116 

6.782 330 

21.44761 

97 336 

3 683 048 

7 719 443 

16 63103 

47 

2 200 

6.855 655 

21 67948 

103 823 

3 608 826 

7.774 980 

16.76000 

48 

2 304 

6.928 203 

21.90890 

110 692 

3 634 241 

7.829 736 

16.86866 

48 

2 401 

7.000 000 

22.13594 

117 649 

3 659 306 

7.883 736 

16.08400 

88 

2 500 

7.071 068 

22.36068 

125 000 

3 684 031 

7.087 005 

17.00076 
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SQUAEES, CUBES ANB ROOTS (Continued) 


1 

n 

n * 

-i 



n * 

1 




50 

2 500 

7.071 068 

22 36068 1 

125 000 

3.684 031 

7.937 005 

17.09976 

51 

2 601 

7 141 428 

22.58318 

132 661 

3.708 430 

7.989 670 

17.21801 

52 

2 704 

7 211 103 

22 80351 

140 608 

3.732 511 

8.041 452 

17.32478 

53 

2 809 

7 280 110 

23.02173 

148 877 

3.756 286 

8.092 672 

17.43513 

54 

2 916 

7.348 469 

23.23790 

157 464 

3.779 763 

8.143 253 

17.54411 

55 

3 025 

7.416 198 

23 45208 

166 376 1 

3.802 952 

8 193 213 

17.65174 

56 

3 136 

7 483 315 1 

23.66432 : 

175 616 

3.825 862 

8 242 571 

17.75808 

67 

3 249 

7 649 834 | 

23 87467 

185 193 

3 848 501 

8 291 344 

17 86318 

58 

3 364 

7 615 773 

24 08319 

195 112 

3.870 877 

8 339 651 

17 96702 

69 

3 481 

7.681 146 

24.28992 

205 379 j 

3.892 996 

8.387 207 

18.06969 

€0 

3 600 

7 745 967 

24 49490 

216 000 i 

3.914 868 

8 434 327 

18 17121 

61 

3 721 

7 810 250 

24.60818 

226 981 

3.936 497 

8.480 926 

18 27160 

62 

3 844 

7.874 008 

24.89980 

238 328 

3.967 892 

8.527 019 

18.37091 

63 

3 969 

7.937 254 

25 09980 

250 047 

3.979 057 

8 672 619 

18 46915 

64 

4 098 

8.000 000 

25.29822 

262 144 

4.000 000 

8.617 739 j 

18 56636 

65 

4 226 

8 062 258 

25.49510 1 

274 625 

4.020 726 

8.662 391 

18.66256 

66 

4 356 

8 124 038 

25.69047 

287 496 

4.041 240 

8.706 588 

18 75777 

67 

4 489 

8.185 353 

25.88436 | 

300 763 

4.061 648 

8.750 340 

18 85204 

68 

4 624 

8 246 211 

26.07681 ; 

314 432 

4.081 655 

8.793 659 

18 04536 

69 

4 761 

8 306 624 

26.26785 | 

328 509 

4.101 566 

8 836 556 

19 03778 

70 

4 900 

8.366 600 

26.45751 

343 000 

4.121 285 

8 879 040 

19 12931 

71 

5 041 

8 426 150 

26 64583 

3 ! S 7 911 

4.140 818 

8 021 121 

19 21997 

72 

5 184 

8.485 281 

26.83282 

373 248 

4.160 168 

8.062 800 

19 30970 

73 

1 5 329 

8 544 004 

27 01851 

389 017 

4.179 339 

9.004 113 

19 39877 

74 

6 476 

8 602 325 

27.20294 

405 224 

4 198 336 

9 045 042 

19 48695 

75 

6 626 

8.660 254 

27.38613 

421 876 i 

4.217 163 

9 086 603 

19 57434 

79 

1 5 776 

8.717 798 

27 56810 

438 976 

4.235 824 

9 125 805 

19 66095 

77 

5 929 

8.774 964 

27.74887 

456 533 ; 

4 254 321 

9 165 656 

19 74681 

78 

6 084 

8.831 761 

27.92848 

474 552 

4.272 659 

9 205 164 

19 83192 

79 

6 241 

8.888 194 

28.10694 

493 039 

4.290 840 

9.244 335 

19 91632 

80 

6 400 

8.944 272 

28 28427 

612 000 

4 308 869 

9.283 178 

20 00000 

81 

6 561 

1 9 000 000 

28.46050 

531 441 

4 326 749 

1 0.321 698 

20 08299 

82 

6 724 

9 055 386 

28 63564 

561 368 

4 344 481 

9.359 902 

20 16530 

83 

6 889 

9.110 434 

28 80972 

671 787 

4.362 071 

9 397 796 

20 24094 

84 

7 056 

9.165 151 

28.98276 

592 704 

4.379 619 

9.435 388 

20 32793 

85 

7 225 

9 219 644 

29.15476 

614 126 

4 396 830 

9.472 682 

20 40828 

86 

7 396 

9 273 618 

29 32576 

638 056 

4 414 005 

9.509 685 

20 48800 

87 

7 569 

9 327 379 

29 49576 

658 603 

4 431 048 

9.546 403 

20 56710 

88 

7 744 

9 380 832 

29 66479 

681 472 

4.447 960 

9.582 840 

20 64560 

89 

7 021 

9.433 981 

29.83287 

704 969 

4.464 745 

9.619 002 

20.72361 

90 

8 100 

9 486 833 

30.00000 

729 000 

4.481 405 

9.654 894 

20 80084 

91 

8 281 

9 539 392 

30 16621 

763 671 

4 497 941 

0.690 521 

20 87789 

92 

8 464 

9 591 663 

30.33150 

778 688 

4.614 367 

9.725 888 

20 95379 

93 

8 649 

9.643 661 

30 49590 

804 357 

4.630 655 

9.761 000 

21.02944 

04 

8 836 

9.695 360 

30.66942 

830 584 

4.546 836 

9.795 861 

21 10454 

65 

9 025 

9.746 794 

30 82207 

857 375 

4 562 903 

9.830 476 

21 17912 

96 

9 216 

9.797 959 

30 98387 

884 736 

4.578 857 

0.864 848 

21 25317 

97 

9 409 

9.848 858 

31 14482 

912 678 

4 694 701 

9.898 983 

21.32071 

98 

9 604 

9.899 495 

31 30495 

941 192 

4.610 436 

9.932 884 

21 39975 

99 

9 801 

9.949 874 

31.46427 

970 299 

4.626 065 

9.966 555 

21.47220 

100 

10 000 

10.00000 

31.62278 

1 000 000 

4 641 580 

10.00000 

21 54435 





SQUARES, CURES AND ROOTS (Continued) 


n 

! tt2 

''v7 

Vm 

n* 

1 



IM 

10 000 

10 00000 

81 62278 

1 000 000 

4 641 689 

! 10 00000 

21 54435 

101 

10 201 

10 04988 

31.78050 

1 030 301 

4.657 010 

10 03322 

21 61592 

102 

10 404 

10 09950 

31 93744 

1 061 208 

4.672 329 

10 06623 

21 68703 

103 

10 609 

10 14889 

32 09361 

1 092 727 

4 687 648 

10 09902 

21 75767 

104 

10 816 

10.19804 

32 24903 

1 124 864 

4 702 669 

10 13159 

21 82786 

la? 

11 025 

10 24695 

32 40370 

1 157 625 

4 717 694 

10 16396 

21 89760 

106 

11 236 

10 29563 

32 55764 

1 191 016 

4 732 623 

10 19613 

21 96689 

107 

11 449 

10 34408 

32 71085 

1 225 043 

4 747 459 

10 22809 

22 03575 

108 

11 664 

10 39230 

32 86335 

1 259 713 

4 762 203 

10 25986 

22.10419 

109 

11 881 

10 44031 

33.01515 

1 295 029 

4 776 856 

[ 10 29142 

22 17220 

110 

12 100 

10 48«<09 

33 16625 

1 331 000 

4.791 420 

10 32280 

22 23980 

111 

12 321 

10 53565 

33 31666 

1 367 631 

4 805 896 

10 35399 

1 22 30699 

112 

12 544 

10 58301 

33 46640 

1 404 928 

4 820 286 

10 38499 

22 37378 

113 

12 769 

! 10 6:1015 

33 61547 

1 442 897 

4 834 588 

10 41580 

22 44017 

114 

12 996 

1 10.67708 

33.76389 

1 481 544 

4.848 808 

10 44644 

22.50617 

115 

13 225 

10 72381 

33 91165 

1 520 875 

4 862 944 

10 47690 

22 57179 

116 

13 456 

10 77033 

34 05877 

1 560 890 

4 876 999 

10 50718 

22 63702 

117 

13 689 

10 81065 

34 20526 

1 601 613 

4 890 973 

10 53728 

22 70189 

118 

13 924 

10 86278 

34.35113 

1 643 032 

4 004 868 

10 56722 

22 76638 

119 

1 14 161 

10.90871 

34.49638 

1 685 159 

4.918 685 

10 59699 

22 83051 

120 

i 14 400 

10 95445 

34.64102 

1 728 000 ! 

4.932 424 

10 62659 

22 89428 

121 

14 641 

11 00000 

34.78505 

1 771 561 

4 946 087 

10.66602 

22 95770 

122 

14 884 

11.04536 

84 92850 , 

1 815 848 

4 959 676 

10 68530 

23 02078 

123 

15 129 

11.09054 

35 07136 

1 860 867 

4 973 190 

10 71441 

23 08360 

124 

15 376 

11.13553 

35.21363 1 

1 906 624 

4.986 631 

10 74337 

23 14589 

126 

15 625 

11 18034 

35 35534 

1 953 125 

5 000 000 

10 77217 

23 20794 

126 

15 876 

11 22497 

35 49648 

2 000 376 

5 013 298 

10 80082 

23 26967 

127 

16 129 

11 26943 

35.63706 

2 048 383 

5 026 526 

10 82932 

23 33107 

128 

16 884 

11 31371 

35 77709 

2 097 152 

5 039 684 

10 8,5767 i 

23 39214 

129 

16 641 

11 36782 

35 91657 

2 146 689 

5 052 774 

10 88587 

23 45290 

ISO 

16 900 

11.40175 

36 05551 

2 197 000 

5 065 797 

10 91393 

23 51335 

131 

17 161 

11.44552 

36 19392 

2 248 091 

5 078 753 

10 94184 

23 573^8 

132 

17 424 

11.48913 

36.33180 

2 299 968 

5.091 643 

10 96961 

23 63332 

133 

17 689 

11.53256 

36.46917 

2 352 637 

5 104 469 

10 99724 

23 69285 

134 

17 956 

11.57684 

36 60601 

2 406 104 

5.117 230 

11 02474 

23 75208 

135 

18 225 

11.61895 

36 74235 

2 460 375 i 

5 129 928 

11 06209 

23 81102 

ISO 

18 496 

11.66190 

36 87818 

2 515 456 

5 142 563 

11.07932 

23 86966 

187 

18 769 

11.70470 

37 01351 

2 571 353 

5 155 137 

11 10641 

23 92803 

138 

19 044 

11.74734 

37 148.35 i 

2 628 072 

5 167 649 

11 13336 

23 98610 

130 

19 321 

11.78983 

87 28270 

2 685 619 

5 180 101 

11 16019 

24 04390 

140 

19 600 

11 83216 

37 41657 

2 744 000 

5 192 494 

11 18689 

24 10142 

141 

19 881 

11.87434 

37 54997 

2 803 221 

5 204 828 

11 21346 

24 15867 

142 

20 164 

11.91638 

37 68289 

2 863 288 ! 

5 217 103 

11 23991 

24 21665 

143 

20 449 

11.95826 

37.81534 

2 924 207 

5.229 322 

11 26623 

24 27236 

144 

20 736 

12 00000 

37.94733 

2 985 984 

5 241 483 

11.29243 

24 32881 

146 

21 025 

12.04159 

38.07887 

3 048 625 

5 253 588 

11 31851 

24 38496 

140 

21 816 

12.08305 

3? 20995 

3 112 136 

5 265 037 

11 34447 

24 44092 

147 

21 609 

12.12436 

38 34058 

3 176 623 

5 277 632 

11.87031 

24 49660 

148 

21 m 

12.16553 

88.47077 

3 241 792 

5.289 572 

11.39604 

24 55202 

140 

22 201 

12.20656 

38.60052 

3 307 949 

5.001 459 

11.42165 

24 60719 

160 

22 600 

12.24745 

38.72983 

3 375 000 

5.313 293 

11 44714 

24 66212 
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SQUABES, CUBES AND BOOTS (Continued) 











SQVAEES, CUBES AND K0OTS (Continued) 


n 








200 

40 000 

14 14214 

44 72136 

8 000 000 

5.848 035 

12 59921 

27 14418 

201 

40 401 

14.17745 

44 83302 

8 120 601 

6.867 766 

12 62017 

27.18934 

202 

40 804 

14.21267 

44 94441 

8 242 408 

5.867 464 

12 64107 

27 23436 

203 

41 209 

14.24781 

45 05552 

8 365 427 

6.877 131 

12 66189 

27 27922 

204 

41 616 

14 28286 

45.16636 

8 489 664 ! 

5.886 765 

12.68265 

27.32394 

205 

42 025 

14 31782 

45.27693 

8 615 125 

5 896 369 

12 70334 

27 36852 

206 

42 436 

14 35270 

45.38722 

8 741 816 

5.905 941 

12.72396 

27 41295 

207 

42 849 ! 

14.38749 

45.49725 

8 869 743 

5 915 482 

12.74452 

27 46723 

208 

43 264 

14 42221 

45 60702 

8 998 912 

6.924 992 

12.76501 

27 60138 

209 

43 681 

14 45683 

46.71652 

9 129 329 

6.934 472 

12.78543 

27 54538 

210 

44 100 

14 49138 

45.82576 

9 261 000 

6.943 922 

12 80579 1 

27 58924 

211 

44 521 

14 52584 

45 93474 

9 393 931 

5.953 342 

12 82609 

27 63296 

212 

44 944 

14.56022 

46 04346 

9 528 128 

6 962 732 

12 84632 

27 67655 

213 

45 369 

14 59452 

46.15192 

9 663 697 

6.972 093 

12 86648 

27 7200 C 

214 

45 796 

14 62874 

, 46.26013 

9 800 344 

6.981 424 

12 88659 

27 76331 

215 

46 225 

14 66288 

46 36809 

9 938 376 

5.990 726 

12 90663 i 

27 80649 

216 

46 656 

14 69694 

46.47580 

10 077 696 

6 000 000 

12 92661 1 

27 84953 

217 

47 089 

14.73092 

46.58326 

10 218 313 

6 009 245 

12 94653 

27 89244 

218 

47 524 

14.76482 

46.69047 

10 360 232 

6 018 462 

12 96638 

27 93522 

219 

47 961 

14.79865 

46.79744 

10 603 459 

6.027 650 

12 98618 

27.97787 

220 

48 400 

14 83240 

46.90416 

10 648 000 

6 036 811 

13 00591 

28.02039 

221 

48 841 

14 86607 

47.01064 

10 793 861 

6 045 944 

13 02559 

28.06278 

222 

49 284 

14 89966 

47.11688 

10 941 048 

6 055 049 

13 04521 

28 10505 

223 

49 729 

14 93318 

47 22288 

11 089 667 

6 064 127 

13 06477 

28 14718 

224 

50 176 

14 96663 

47.32864 

11 239 424 

6 073 178 

13 08427 

28 18919 

225 

50 625 

15 00000 

47.43416 

11 390 625 

6 082 202 

13 10371 

28 23108 

226 

61 076 

15.03330 

47.53046 

11 543 176 

6 091 199 

13.12309 

28 27284 

227 

61 529 

15 06652 

47.64452 

11 697 083 

6.100 170 

13 14242 

28 31448 

228 

51 984 

15 09967 

47.74935 

11 852 352 

6 109 116 

13 16169 

28 35600 

229 

52 441 

15.13275 

47.85394 

12 008 989 

6.118 033 

13 18090 

28 39739 

230 

52 900 

15 16575 

47.95832 

12 167 000 

6 126 926 

13 20006 

28 43867 

231 

53 361 

16.19868 

48.06246 

i 12 326 391 

6.135 792 

13 21916 

28 47983 

232 

63 824 

15 23155 

48.16638 

1 12 487 168 

6 144 634 

13 23821 

28 52086 

233 

54 289 

15 26434 

48 27007 

I 12 649 337 

6.153 449 

13 25721 

28 56178 

234 

54 756 

15.29706 

48.37355 

12 812 904 

6.162 240 

13 27614 

28 60251 

235 

55 225 

1 15 32971 

48 47680 

12 977 875 

6 171 006 

13.29503 

28 64327 

236 

55 696 

15 36229 

48 67983 

13 144 256 

6 179 747 

13.31386 

28.68384 

237 

56 169 

15 39480 

48 68265 

13 312 053 

6.188 463 

13 33264 

28 72430 

238 

66 644 

15 42726 

48 78524 

13 481 272 

6.197 154 

13 35136 

28.76464 

239 

67 121 

15.45962 

48.88763 

13 651 919 

6.205 822 

13.37004 

28.80487 

240 

67 600 

15 49193 

48 98979 

13 824 000 

6 214 465 

13 38866 

28 84499 

241 

68 081 

15.52417 

49.09175 

13 997 521 

6 223 084 

13 40723 

28.88500 

242 

68 564 

15.55635 

49.19350 

14 172 488 

6.231 680 

13 42575 

28.92489 

243 

59 049 

15.68846 

49.29503 

14 348 907 

6 240 251 

13 44421 

28.96468 

244 

59 536 

15 62050 

49.39636 

14 526 784 

6 248 800 

13.46263 

29.00436 

246 

60 025 

15.65248 

49.49747 

! 14 706 125 

6.267 325 

13 48100 

29 04393 

246 

.60 516 

15.68439 

49.59839 

14 886 936 

6 265 827 

13 49931 

29.08339 

247 

61 009 

16.71623 

1 49.69909 

i 15 069 223 

6 274 305 

13.51758 

29.12275 

248 

61 504 

16.74802 

49.79960 

: 15 252 992 

6.282 761 

13.63580 

29.16199 

240 

62 001 

16.77973 

49 89990 

15 438 249 

6.291 195 

13.65397 

29.20114 

2M 

62 600 

15.81139 

60 00000 

15 625 000 

6.299 605 

13.57209 

29.24911 
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SQUAKBS, CUBES AND BOOTS (Continued) 


n 

n> 

v; 


n* 




2M 

62 500 

15 81139 

50 00000 

15 625 000 

6 299 605 

13.57209 

29 24013 

251 

63 001 

15 84298 

50.09990 

15 813 251 

6.307 994 

18.59016 

29 27911 

252 

63 504 

1 15 87451 

50.19960 

16 003 008 

6 316 360 

13.60818 

29 31794 

253 

64 009 

15 90597 

50.29911 

16 194 277 

6.324 704 

13.62616 

29 35667 

254 

64 516 

15 93738 

50 39841 

16 387 064 

6.333 02G 

13 64409 

29.39530 

255 

65 025 

1 16 96872 

60 49752 

16 581 375 

6 341 326 

13 66197 

29 43383 

256 

65 536 

16 00000 

50 59644 

16 777 216 

6 349 604 

13.67981 

29 47225 

257 

66 049 

I 16.03122 

50.69617 

16 974 593 

6 357 861 

13.69760 

29 51058 

258 

66 564 

i 16.06238 

60.79370 

17 173 512 

6.366 097 

13 71534 

29 54880 

259 

67 081 

1 16.09348 

50.89204 

17 373 979 

1 6.374 311 

13.73304 

29 58693 

260 

67 600 

16 12452 

50.99020 

17 676 000 

6.382 504 

13.75069 

29 62496 

261 

68 121 

16.16549 

61.08816 

17 779 581 

6 390 677 

13.76830 ) 

29 66289 

262 

68 644 

i 16.18641 

51.18594 

1 17 984 728 

6 308 828 

13 78586 

29 70073 

263 

69 169 

16.21727 

61.28353 

18 191 447 

6 406 959 

13 80337 

29 73847 

264 

69 696 

16.24808 

51.38093 

18 399 744 

6 415 069 

13.82086 

29.77611 

265 

70 225 

16.27882 

51 47815 

18 609 625 

6.423 158 

13 SS828 

29 81366 

266 

70 756 

16.30951 

61.57519 

18 821 096 

6 431 228 

13.85566 

29 85111 

267 

71 289 

16 34013 

61 67204 

19 034 163 

6.439 277 

13.87300 

29 88847 

268 

71 824 

16 37071 

61.76872 

19 248 832 

6 447 306 

13 89030 

29 92574 

269 

1 72 361 

16.40122 

61.86521 

19 465 109 

6.455 315 

13.90755 

29.96292 

270 

i 72 900 

16 43168 

51 98152 

19 683 000 

6 463 304 

13 92477 

30 00000 

271 

i 73 441 

16 46208 

62 05766 

19 902 611 

6.471 274 

13 94194 

30 03698 

272 

73 984 

16 49242 

52 15362 

20 123 648 

6 479 224 

13 95906 

30 07389 

273 

1 74 529 

16 52271 

62 24940 

20 346 417 

6 487 154 

13 97615 

30 11070 

274 

76 078 

16 55295 

52 34501 

20 670 824 

6.495 065 

13 99319 

30.14742 

275 

75 626 

16 58312 

52 44044 

20 796 875 

6.602 967 

14 01020 

30 18405 

276 

76 176 

16 61325 

52 53570 

21 024 576 

6 510 830 

14 02716 

80 22066 

277 

76 729 

16 64332 

52 63079 

21 253 933 

6.618 684 

14 04408 

30 25706 

278 

77 284 

16 67333 

52 72571 

21 484 952 

6.626 519 

14 06096 

30.29342 

279 

77 841 j 

16 70329 

52.82045 

21 717 639 

6.634 336 

14 07780 

30.32970 

280 

78 400 ' 

16 73320 

62 91503 

21 952 000 

6 542 133 

14.09460 

30 36589 

281 

78 961 

16 76305 

53 00943 

22 188 041 

8.549 912 

14.11136 

30 40200 

282 

79 524 

16 79288 

63.10367 

22 425 768 

6 567 672 

14.12808 

30.43802 

283 

80 089 

16 82260 

63 19774 

22 665 187 

6.565 414 

14.14476 

30 47395 

284 

80 656 

16 85230 1 

53 29165 I 

22 906 304 

6.673 138 

14.16140 

30.50981 

285 

81 225 

16 88194 

53 38539 

23 149 125 

6.680 844 

14.17800 

30.54557 

286 

81 796 

16 91153 

63.47897 ! 

23 393 656 

6 688 532 

14.19456 

30 58126 

287 

82 369 

16 94107 

63 57238 | 

23 639 903 

6.596 202 

14 21109 

30 61686 

288 

82 944 

16 97056 

53 66563 

23 887 872 

6.603 854 

14 22757 

30 65238 

289 

83 521 

17 00000 

53 75872 j 

24 137 569 

6.611 489 

14 24402 

30 68781 

290 

84 100 

17 02939 

63 85165 

24 389 000 

6.619 106 

14 26043 

30.72317 

291 

84 681 

17 05872 

53 94442 

24 642 171 

6.826 705 

14 27680 

30.75844 

292 

85 264 

17.08801 

54.03702 

24 897 088 

6.634 287 

14 29314 

30.79863 

293 

85 849 

17.11724 

54 12947 

25 153 767 

6.641 852 

14 30944 

30 82875 

294 

86 436 

17.14643 

64.22177 

25 412 184 

6.649 400 

14.32570 

30.86378 

295 

87 025 

17.17558 

54 31390 

25 672 375 

6 656 930 

14 34192 

30 89873 

296 

87 616 

17.20465 

54.40588 

25 934 336 

6.664 444 

14 35811 

30.98361 

297 

88 209 

17 23369 

64 49771 

26 198 073 

6.671 940 

14 37426 

30.96840 

298 

88 804 

17 26268 

54 58038 

26 463 592 

6 679 420 

14 39037 

31.00312 

299 

89 401 

17.29162 

54 68089 

26 730 899 

6.686 883 

14 40645 

31 03776 

800 

90 000 

17 32051 

54 77226 

27 000 000 

6.694 330 

14.42250 

31.07288 
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SQVABES, CUBES AND BOOTS (Contlaued) 


n 

n* 

vT 


nS 




too 

90 000 

17 32051 

64.77226 

27 000 000 

6 694 330 

14 42250 

31.07283 

801 

90 601 

17 34935 

54 86347 

27 270 901 

6 701 759 

14 43850 

31 10681 

302 

91 204 

17 37816 

54 95453 

27 643 608 

6 709 173 

14 46447 

31 14122 

808 

61 809 

17.40690 

65 04544 

27 818 127 

6 716 670 

14.47041 

31 17558 

304 

62 416 

17 43560 

65 13620 

28 094 464 

6.723 951 

14.48631 

31.20982 

305 

93 026 

17 46426 

65 22681 

28 372 625 

6 731 316 

14 50218 

31 24400 

306 

93 636 

17 49286 

65 31727 

28 652 616 

6.738 664 

14.51801 

31 27811 

307 

64 249 

17.62142 

55 40758 

28 934 443 

6.745 997 

14 63381 

31 31214 

308 

94 864 

17 54993 

55 49775 

29 218 112 

6.753 313 

14 64967 

31 34610 

309 

65 481 

17 57840 

65 58777 

29 603 629 1 

6.760 614 

14 56530 

31 37999 

310 

96 100 

17 60682 

55 67764 

29 791 000 

6.767 899 

14 58100 

31 41881 

311 

96 721 

17 63519 

55 76737 

30 080 231 

6 775 169 

14 59666 

31 44755 

312 

97 344 

17 66352 

55 85696 

30 871 328 

6 782 423 

14.61229 

31 48122 

313 

97 969 

17 69181 

55 94640 

30 664 297 

6 789 661 

14 62788 

31 51482 

314 

98 596 

17 72005 

56 03570 

30 959 144 

6 796 884 

14 64344 

81 54834 

316 

99 225 

17.74824 

56 12486 

31 255 875 

6.804 092 

14 65897 

31.68180 

316 

99 856 

17.77639 

66 21388 

31 654 496 

6 811 285 

14 67447 

31 61618 

317 

100 489 

17.80449 

56 30275 

31 855 013 

6 818 462 

14 68993 

31 64850 

318 

101 124 

17.83255 

56 39149 

32 157 432 

6 825 624 

14.70536 

31 68174 

319 

101 761 

17.86067 

56.48008 

32 461 759 

6 832 771 

14 72076 

81 71492 

320 

102 400 

17 88854 

56 56854 

32 768 000 

6 839 904 

14 73613 

31.74802 

321 

103 041 

17.91647 

56 65686 

33 076 161 

6 847 021 

14 75146 

31 78106 

322 

103 684 

17 94436 

56.74504 

33 386 248 

6 854 124 

14 76676 i 

31 81403 

323 

104 329 

17.97220 

56 83309 

33 698 267 

6 861 212 

14 78203 ! 

31 84693 

324 

104 978 

18.00000 

56 92100 

34 012 224 

6 868 285 

14 79727 

31 87976 

325 

105 625 

18.02776 

57 00877 

34 328 125 

6.875 344 

14 81248 

31 91252 

326 

106 276 

18.05547 

57 09641 

34 645 976 

6 882 389 

14 82766 

81 94522 

327 

106 929 

18.08314 

57 18391 

34 965 783 

6.889 419 

14 84280 

31 97785 

328 

i 107 584 

18.11077 

57 27128 

35 287 552 

6 896 434 

14 85792 

32 01041 

829 

1 108 241 

18 13836 

67 35862 

35 611 289 

6.903 436 

14 87300 ; 

32.04291 

310 

108 900 

’ 18 16590 

67 44563 

35 937 000 

6 910 423 

14 88806 

32 07534 

331 

109 561 

' 18.19341 

57 53260 

36 264 691 

6 917 396 

14 90308 

32 10771 

332 

110 224 

18.22087 

1 57 61944 

36 594 368 

6 924 856 

14 91807 

32 14001 

333 

110 889 

18.24829 

67 70615 

36 926 037 

6 931 301 

14 93303 

32 17225 

334 

111 556 

18.27567 

i 57 79273 

37 259 704 

6 938 232 

14 94797 

32 20442 

335 

112 226 

18 30301 

i 67 87918 

37 595 375 

6 945 150 

14 96287 

32 23653 

336 

112 896 

18 33030 

1 67 96651 

37 933 066 

6 952 053 ! 

14 97774 

32 26857 

337 

113 569 

18 35766 

68 05170 

38 272 753 

6.958 943 1 

14 99259 

32 30055 

338 

114 244 

18 38478 

! 58.13777 

38 614 472 

6 965 820 1 

15 00740 

32 33247 

339 

114 921 

18 41195 

1 68 22371 

38 968 219 

6.972 683 

15.02219 

32 36433 

340 

115 600 

18.43909 

68 30952 

39 304 000 

6 979 532 

15 03695 

32 39612 

341 

116 281 

1 18 46619 

68 39521 

39 651 821 

6.986 368 

15 05167 

32 42786 

342 

116 964 

18.49324 

58 48077 

40 001 688 

6 993 191 

15 00637 

32 45962 

343 

117 649 

18.52026 

68 66620 

40 353 607 

7.000 000 

16 08104 

32 49112 

344 

118 336 

18.54724 

68 65151 

40 707 584 

7.006 796 

16.09568 

32 52267 

345 

119 025 

18.57418 

68 73670 

41 063 625 

7 013 579 

15 11030 

32 55415 

346 

119 716 

1 18.60108 

58 82176 

41 421 736 

7 020 349 

15 12488 

32.58567 

347 

120 409 

18 62794 

58 90671 

41 781 923 

7 027 106 

15.13944 

32 61694 

348 

121 104 

18.65476 

58 99152 

42 144 192 1 

7 033 850 

15 15397 

32 64824 

349 

121 801 

18 68154 

59 07622 

42 608 649 

7 040 681 

15 16847 

32 67948 

150 

122 500 

18.70829 

59 16080 

42 875 000 

7 047 299 

15 18294 

32.71060 
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SQUARES, CUBES AND BOOTS (Continued) 


V7 I Vm 




42 875 000 

43 243 551 
43 614 208 

43 986 977 

44 361 864 


7 047 299 
7 054 004 
7.060 697 
7 067 377 
7 074 044 


44 738 875 

45 118 016 
45 499 293 

45 882 712 

46 268 279 


7.080 699 
7 087 341 
7 093 971 
7.100 588 
7.107 194 


46 656 000 

47 045 881 
47 437 928 

47 832 147 

48 228 544 


7 113 787 
7 120 367 
7.126 936 
7.133 492 
7.140 037 


48 627 125 

49 027 896 
49 430 863 

49 836 032 

50 243 409 


7 146 569 
7 153 090 
7.159 599 
7 166 096 
7 172 581 


50 653 000 I 

51 064 811 ! 

51 478 848 
61 895 117 

52 313 624 


7 179 054 
7 185 516 
7 191 966 
7 198 405 
7.204 832 


52 734 375 

53 157 376 

53 582 633 

54 010 152 
64 439 939 


7 211 248 
7 217 652 
7 224 045 
7.230 427 
7 236 797 


54 872 000 
65 306 341 

55 742 968 

56 181 887 
56 623 104 


7 243 156 
7.249 506 
7 255 842 
7 262 167 
7.268 482 



57 066 625 
57 512 456 

57 960 603 
68 411 072 

58 863 869 

59 319 000 

59 776 471 

60 236 288 

60 698 457 

61 162 984 

01 629 875 

62 099 136 

62 570 773 

63 044 792 
63 521 169 


7.274 789 
7 281 079 
7.287 362 
7.293 633 
I 7.299 894 

7.306 144 
7.812 383 
7.318 611 
7 324 829 
7.331 037 

7.337 234 
7.343 420 
7.349 597 
7.355 762 
7.361 918 
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SQUARES, CUBES AND ROOTS (Continued) 


n 

n2 


■\/ lO/i 



lo/i 

>yi00n 

400 

160 000 

20 00000 

63 24555 

64 000 000 

7 

368 063 

15 87401 

34 19962 

401 

160 801 

20 02498 

63 32486 

64 481 201 

7 374 198 

15 88723 

34 22799 

402 

161 604 

20 04994 

63 40347 

64 904 H08 

7.380 323 

15 90042 

34 25642 

403 

162 409 

20 07486 

63 48228 

65 450 827 

7 386 437 

15 91360 

34 28480 

404 

163 216 

20 09975 

63 56099 

65 939 264 

7.392 542 

15 92676 

34 31314 

405 

164 025 

20 12461 

63 63961 

66 430 125 

7 398 636 

15 93988 

34 34143 

406 

1G4 836 

20 14944 

63 71813 

66 923 416 

7 404 721 

15 95299 

34 36967 

407 

165 649 

20 17424 

63 79655 

67 419 143 

7.410 795 

15 96607 

34 39786 

408 

166 464 

20 19901 

63 87488 

67 917 312 

7 

416 860 

15 97914 

34 42601 

409 

167 281 

20 22375 

63 95311 

68 417 929 

7 

422 914 

15 99218 

34 45412 

410 

168 100 

20 24846 

64 03124 

68 921 000 

7 

428 959 

16 00521 

34 48217 

411 

168 921 

20 27313 

64 10928 

69 426 531 

7 

434 994 

16 01821 

34 51018 

412 

169 744 

20 29778 

64 18723 

69 934 528 

7 

441 019 

16 03119 

34 53815 

413 

170 569 

20 32240 

64 26508 

70 444 997 

7 

447 m 

16 04415 

34 56607 

414 

171 396 

20 34699 

64 34283 

70 957 944 


453 040 

16 05709 

34 59395 

415 1 

172 225 

20 37155 

64 42049 

71 473 375 

7 

459 036 

16 07001 

34 62178 

416 

173 056 

20 39608 

64 49806 

71 991 296 

7 

465 022 

16 08290 

34 64956 

417 

173 889 

20 42058 

64 57554 

72 511 713 

7 

470 999 

16 09578 

34 67731 

418 

174 724 

20 44506 

64 65292 

73 064 632 

7 

476 966 

16 10864 

34 70500 

419 

175 561 

20 46949 

64 73021 

73 560 059 

1 7 

482 924 

16 12147 

34 73266 

420 < 

176 400 

20 49390 

64 80741 

74 088 000 

7 

488 872 

16 13429 

34 76027 

421 

177 241 

20 51828 

64 88451 

74 618 461 

7 

494 811 

16 14708 

34 78783 

422 i 

178 084 

20 64264 

64 96153 

75 151 448 

7 

500 741 

16 15986 

34 81535 

423 

178 929 

20 56696 

65 03845 1 

75 686 967 

7 

506 661 

16 17261 

34 84283 

424 

179 776 

20 59126 

1 65 11528 

76 225 024 

7 

612 572 

16 18534 ' 

34 87027 

425 

180 625 

20 61553 

65 19202 

76 765 625 ' 

7 

518 473 

16 19806 

34 89766 

426 

181 476 

20 63977 

65 26868 

77 308 776 

7 

624 365 

16 21075 

34 92501 

427 

182 329 

20 66398 

65 34524 

77 854 483 

7 

530 248 

16 22343 

34 95232 

428 

' 183 184 

20 68816 

65 42171 

78 402 752 

7 

536 122 

l(i 23608 

34 97958 

429 

184 041 

20 71232 

65 49809 

78 953 589 

7 

541 987 

16 24872 

35 00680 

430 

184 900 

20 73644 

65 57439 

79 507 000 

7 

647 842 

16 26133 

35 03398 

431 

185 761 

20 76054 

65 65059 

80 062 991 

7 

553 689 

16 27393 

35 06112 

432 

186 624 

1 20 78461 

65 72671 

80 621 568 

7 

^59 526 

16 28651 

35 08821 

433 

187 489 

20 80865 

05 80274 

1 81 182 737 

7 565 355 

16 29906 

35 11527 

434 

188 356 

20 83267 

65 87868 

81 746 504 


571 174 

16 31160 

35 14228 

435 

189 225 

20 85665 

65 95453 

82 312 875 

7 576 985 1 

16 32412 

35 16925 

436 ' 

190 096 

20 88061 

66 03030 

82 881 850 * 

7 

582 787 

10 33662 

35 19618 

437 ' 

190 969 

20 90454 

66 10598 

83 453 453 ! 

7 

588 579 

16 34910 

35 22307 

438 ' 

191 844 

20 92845 

66 18157 

84 027 672 ! 

7 594 363 

16 36156 

35 24991 

439 ' 

192 721 

20 95233 

66 25708 

84 604 519 

7.600 139 

16 37400 

1 

35 27672 

440 

193 600 

20 97618 

66 33250 

85 184 000 

7 

605 905 

16 38643 i 

35 30348 

441 i 

194 481 

21 00000 

66 40783 

85 766 121 

7 

611 663 

16 39883 

35 33021 

442 

195 364 

21 02380 

66 48308 

86 350 888 

7 

617 412 

16 41122 ’ 

35 85689 

443 

196 249 

21 04757 

66 55825 

86 938 307 

7 

623 152 

10 42358 

35 38354 

444 

197 136 

21 07131 

66 63332 

87 628 384 

7 

628 884 

16 43593 

35 41014 

445 

198 026 

21 09502 

66 70832 

88 121 125 

7 

634 607 

m 44826 

35 43671 

446 

198 916 

21 11871 

66 78323 1 

88 716 536 

7 

640 321 

16 46057 

35 46323 

447 

199 809 

21 14237 

66 85806 

89 314 623 

7 

646 027 

16 47287 

35 48971 

448 

i 200 704 

21 16601 

66 93280 1 

89 915 392 

7 

661 725 

16 48514 

35 51616 

449 

201 601 

21 18962 

67 00746 

90 518 849 

7 

657 414 

16 49740 

35 54267 

450 

202 600 

21 21320 

67 08204 

91 125 000 

7 

663 094 

16 50964 

35 56893 
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SQUARES, CUBES AND BOOTS (Contliiued) 


n 

n2 


\/l0n 

n» 

a/:: 


^ lOOn 

450 

202 500 

21 21320 

67 08204 

91 125 000 

7 663 094 

16 50964 

35 56893 

451 

203 401 

21 23676 

67 15653 

91 733 851 

7 668 766 

16 52186 

35 59526 

452 

204 304 

21 26029 

67 23095 

92 345 408 

7 674 430 

16 53406 

35 62155 

453 

205 209 

21 28380 

67 30527 

92 959 677 

7.680 086 

16 54624 

35 64780 

454 

206 116 

21 30728 

67 37952 

93 576 664 

7.685 733 

16 55841 

35 67401 

455 

207 025 

21 33073 

67 45369 

94 196 376 

7 691 372 

16 57056 

35 70018 

456 

207 936 

21 35416 

67.52777 

94 818 816 

7 697 002 

16 58269 

35 72632 

457 

208 849 

21 37756 

67 60178 

95 443 993 

7 702 625 

16 56480 

35 75242 

458 

209 764 

21 40093 

67 67570 

96 071 912 

7 708 239 

16 60690 

35 77848 

459 

210 681 

21 42429 

67 74954 

96 702 579 

7.713 846 

16 61897 

35 80450 

460 

211 600 

21 44761 

67 82330 

97 336 000 

7 719 443 

16 63103 

35 83048 

461 

212 521 

21 47091 

67 89698 

97 972 181 

1 7 725 032 

16 64308 

35 85642 

462 

213 444 

21 49419 

67 97058 

98 611 128 

7 730 614 

16 65510 

35 88233 

463 

214 369 

21 51743 

68 04410 

99 252 847 

7 736 188 

16 66711 

35 90820 

464 

215 296 

21 54066 

68 11755 

99 897 344 

7 741 753 

16 67910 

35 93404 

465 

216 225 

21.56386 

68 19091 

100 544 625 

7.747 311 

16 69108 

35 95983 

466 

217 156 

21 58703 

6S 26419 

101 194 696 

7 752 861 

16 70303 

35 98559 

467 

218 089 

21 61018 

68 33740 

101 847 563 

7 758 402 

16 71497 

36 01131 

468 

219 024 

21 63331 

68 41053 

102 503 232 

7 763 936 

16 72689 

36 03700 

469 

219 961 

21 65641 

68 48357 

103 161 709 

7 769 462 

16 73880 

36 06265 

470 

220 900 

21 67948 

68 55655 

103 823 000 

7 774 980 

16 75069 

36 08826 

471 

221 841 

21 70253 

68 62944 

104 487 111 

7 780 490 

16 76256 

36 11384 

472 

222 784 

21 72556 

68 70226 

105 154 048 

7 785 993 

16 77441 

36 13938 

473 

223 729 

21 74856 

68 77500 

106 823 817 

7 791 488 

16 78625 

36 16488 

474 

224 676 

21 77154 

68 84766 

106 496 424 

7 796 976 

16 79807 

36 19035 

475 

225 625 

21 79449 

68 92024 

107 171 875 

7 802 454 

16 80988 

36 21578 

476 

226 576 

21 81742 

68 99275 

107 850 176 

7 807 925 

16 82167 

36 24118 

477 

227 529 

21 84033 

69 06519 

108 531 333 

7 813 389 

16 83344 

36 26654 

478 

228 484 

21 86321 

69 13754 

109 215 362 i 

7 818 846 

16 84519 

36 29187 

479 

229 441 

21 88607 

69 20983 

1 109 902 239 

7 824 294 

16 85693 

36 31716 

480 

230 400 

21 90890 

69 28203 

110 692 000 

7 829 735 

16 86865 

36 34241 

481 

231 361 

21 93171 

69 35416 

111 284 641 

7 835 169 

16 88036 

36 36763 

482 

232 324 

21 95450 

69 42622 

111 980 168 

7 840 596 

16 89205 

36 39282 

483 

233 289 

21 97726 

69 49820 

112 678 587 

7 846 013 

16 90372 

36 41797 

484 

234 256 

22 00000 

69 57011 

llo 379 904 

7.861 424 

16 91538 

36 44308 

485 

235 225 

22 02272 

69 64194 

114 084 125 

7 856 828 

16 92702 

36 46817 

486 

236 196 

22 04541 

69 71370 

114 791 256 

7 862 224 

16 93865 

36 49321 

487 

237 169 

22 06808 

69 78539 

115 501 303 

7 867 613 

16 95026 

36 51822 

488 

238 144 

22 09072 

69 85700 

116 214 272 

7 872 994 

16 96185 

36 54320 

489 

239 121 

22 11334 

69 92853 

116 930 169 

7.878 368 

16 97343 

36 56815 

490 

240 100 

22 13594 

70 00000 

117 649 000 

7 883 735 

16 98499 

36 59306 

461 

241 081 

22.15852 

70 07139 

118 370 771 

7 889 095 

16 99654 

36 61793 

492 

242 064 

22 18107 

70 14271 

119 095 488 

7 894 447 

17 00807 

36 64278 

493 

243 049 

22.20360 

70 21396 

119 823 167 

7 899 792 

17 01959 

36 66758 

494 

244 036 

22 22611 

70 28513 

120 553 784 

7 005 129 

17 03108 

36 69236 

495 

245 625 

22 24860 

70 35624 

121 287 375 

7 910 460 

17 04257 

36 71710 

496 ' 

246 016 

22 27106 

70 42727 

122 023 936 

7 915 783 

17 05404 

36 74181 

497 

247 009 

22 29350 

70 49823 

122 763 473 

7 921 099 

17 06549 

36 76649 

498 

248 004 

22 31591 

70 56912 

123 505 992 

7.926 408 

17 07893 

36 79113 

499 

249 001 

22 33831 

70.63993 

124 261 499 

7.931 710 

17 08835 

36 81574 

500 

250 000 

22.36068 

70 71068 

125 000 000 

7.937 006 

17 09976 

36 84031 




SQUAXIIg, CUBES AND BOOTS (Contliiued) 


n 

n* 

v; 

lOn 

n» 




600 

250 000 

22 36068 

70 71068 

125 000 000 

7 937 005 

17.09976 

36 840S1 

601 

251 001 

22 38303 

70 78135 

125 751 501 

7.942 293 

17.11116 

36 86486 

602 

252 004 

22.40536 

70.85196 

126 606 008 

7.947 574 

17.12253 

36 88937 

608 

253 009 

22 42766 

70.92249 

127 263 527 

7.952 848 

17.13389 

86 91385 

601 

254 016 

22 44994 

70.99296 

128 024 064 

7.958 114 

17.14524 

36.93830 

605 

255 026 

22 47221 

71.06335 

128 787 625 

7.963 374 

17.15657 

38 96271 

606 

256 036 

22 49444 

71.13368 

129 554 216 

7.968 627 

17.16789 

36 98709 

607 

257 049 

22.51666 

71.20393 

130 323 843 

7.973 873 

17.17919 

37 01144 

508 

258 064 

22 53886 

71.27412 

131 096 512 

7.979 112 

17.19048 

37 03576 

609 

259 081 

22.56103 

71.34424 

181 872 229 

7.984 344 

17.20175 

37 06004 

510 

260 100 

22 58318 

71.41428 

132 651 000 

7.989 570 

17.21301 

37 08430 

611 

261 121 

22 60531 

71.48426 

133 432 831 

7 994 788 

17.22425 

37 10852 

612 

262 144 

22 62742 

71.66418 

134 217 728 

8 000 000 

17 23548 

87 13271 

613 

263 169 

22.64950 

71.62402 

135 005 697 

8 005 205 

17.24069 

87.15687 

514 

264 196 

22 67157 

71 60379 

135 796 744 

8.010 403 

17.25789 

87.18100 

615 

265 226 

22 69361 

71.76350 

136 590 875 

8 015 695 

17 26908 

37 20509 

616 

266 256 

22 71563 

71.83314 

137 388 096 

8 020 779 

17 28025 

37 22916 

617 

267 289 

22.73763 

71 90271 

138 188 413 

8 025 957 

17 29140 

37 25319 

518 

268 324 

22 76961 

71 97222 

138 991 832 

8.031 129 

17 302M 

37 27720 

610 

269 301 

22.78157 

72.04166 

139 798 369 

8.036 293 

17 31367 

37.30117 

620 

270 400 

22 80351 

72.11103 

140 608 000 

8.041 452 

17.32478 

37 32511 

621 

271 441 

22 82642 

72.18033 

141 420 761 

8 040 603 

17 33588 

87 34902 

522 

272 484 

22 84732 

72 24957 

142 236 648 

8 051 748 

17 34696 

37 37290 

623 

273 529 

22 86919 

72 31874 

143 065 667 

8 056 886 

17 35804 

37 39675 

624 

274 576 

22 89106 

72 38784 

143 877 824 

8 062 018 

17 36909 

37.42057 

525 

275 625 

22 91288 

72 45688 

144 703 125 

8 067 143 

17 38013 

37.44436 

626 

276 676 

1 22 93469 

72 52586 

145 631 576 

8 072 262 

17 39116 

37 46812 

627 

277 729 

22 96648 

72 69477 

146 363 183 

8 077 374 

17 40218 

37 49185 

528 

278 784 

22 97825 

72 6636! 

147 197 952 

8 082 480 

17.41318 

37 61655 

529 

279 841 

23.00000 

72.73239 

I 148 035 889 

8.087 579 

17.42416 

37 53922 

5S0 

280 900 

23.02173 

72.80110 

148 877 000 * 

8.092 672 

17.43513 

37 56286 

531 

281 961 

23.04344 

72 86975 

149 721 291 

8 097 759 

17 44609 

37 58647 

532 

283 024 

28.06513 

72 93833 

150 568 768 

8 102 839 

17 45704 ' 

37 61005 

533 

284 089 

23 08679 

73 00685 

151 419 437 

8 107 913 

17.46797 

37 63360 


285 156 

23.10844 

73 07530 

152 273 304 

8.112 980 

17.47889 

37 6571? 

RH 

286 225 

23 13007 

73.14369 

153 130 375 

8 118 041 

17 48979 

37 68061 

■Mil 

287 296 

23.16167 

73.21202 

153 990 656 

8.123 096 

17 50068 

37.70407 

■Ml 

288 369 ' 

23.17326 

73.28028 

164 854 153 

8.128 145 

17 51156 

37.72761 


289 444 ! 

23.19483 

73 34848 

155 720 872 

8.133 187 

17.52242 

87.75091 

636 

290 521 

23 21637 

73.41662 

156 590 819 

8.138 223 

17.63327 

37 77429 

640 

291 600 

23 23790 

73 48469 

157 464 000 

8 143 253 i 

17 64411 

37 79763 

641 

292 681 

23.25941 

73.56270 

168 340 421 

8.148 276 

17.65493 

87 82096 

642 

293 764 

28 28089 

73.62065 

159 220 088 

8.153 294 

17 56574 

37 84424 

648 

294 849 

28.30336 

73.68853 

160 103 007 

8.158 305 

17.57654 

37 86760 

644 

295 936 

23.32381 

73.75636 

160 989 184 

8.163 310 

17 58732 

37 89073 

646 

297 025 

28 34524 

73.82412 

161 878 626 

8.168 309 

17 59800 

37.91393 

546 

298 116 

28 36664 

73.89181 

162 771 336 

8.173 302 

17.60885 

37.93711 

547 

299 209 

28 38803 

73.95946 

163 667 323 

8 178 289 

17 61969 

37 90026 

548 

300 304 

28 40940 

74 02702 

164 666 592 

8.183 269 

17.63032 

37.98337 

640 

301 401 

28.48075 

74.00463 

165 469 149 

8.188 244 

17.64104 

88.00646 

5N 

302 500 

28.45208 

74.16198 

166 375 000 

8.193 213 

17 66174 

38.02952 
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SQUARES, CUBES AND ROOTS (Continued) 


n 

na 

V7 

VlOrT 

n* 




800 

360 000 

24.49490 

77.45967 

216 000 000 

8 434 327 

18 17121 

39 14868 

601 

861 201 

24 51530 

77.62419 

217 081 801 

8 439 010 

18 18130 

39 17041 

602 

362 404 

24.53569 

77.58866 

218 167 208 

8 443 G88 

18 19137 

39 19213 

603 

863 609 

24 55606 

77.65307 

219 266 227 

8,448 361 

18 20144 

39 21382 

604 

364 816 

24 57641 

77.71744 

220 348 864 

8.453 028 

18.21150 

39.23548 

605 

366 025 

24 59675 

77.78175 

221 445 125 

8.457 691 

18 22154 

39 25712 

606 

367 236 

24 61707 

77.84600 

222 545 016 

8.462 348 

18.23158 

39.27874 

607 

368 449 

24 63737 

77.91020 

223 648 543 

8 467 000 

18.24160 

39 30033 

608 

369 664 

24 65766 

77.97435 

224 755 712 

8 471 647 

18 25161 

39 32190 

609 

370 881 

24 67793 

78.03845 

225 866 529 

8 476 289 

18 26161 

39 34345 

610 

372 100 

24 69818 

78.10250 

226 981 000 

8 480 926 

18 27160 

39 36497 

611 

373 321 

24 71841 ! 

78 16649 

228 099 131 

8 485 558 

18 28158 

39 38647 

612 

374 544 

24 73863 

78 23043 

229 220 928 

8 490 185 

18 29155 

39 40795 

613 

375 769 

24.75884 

78 29432 

230 346 397 

8 494 807 

18.30151 

39 42940 

614 

376 998 

24 77902 

78.35816 

231 475 544 

8 499 423 

18 31145 

30 45083 

615 

378 225 

24 79919 

78 42194 

232 008 375 

8 504 035 

18 32139 

39 47223 

616 

379 456 

24 81935 

78 48567 

233 744 896 

8 608 642 

18 33131 

39 49362 

617 

380 689 

24.83948 

78 64935 

234 886 113 

8 513 243 

18 34123 

39 51498 

618 

381 924 

24.85961 

78.61298 

236 029 032 

8 517 840 ! 

18 35113 

39 53631 

616 

383 161 

24 87971 

78.67655 

237 176 659 

8.522 432 

18 36102 

39 55763 

620 

i 384 400 

24 89980 

78 74008 

238 328 000 

8 527 019 

18.37091 

39 67892 

621 

385 641 

24 91987 

78 80365 

239 483 061 1 

8 531 601 

18 38078 

39 60018 

622 

386 884 

24 93993 

78 86698 

240 641 848 j 

8 536 178 

18 39064 

39 62143 

623 

388 126 

24 95997 

78 93035 

241 804 367 1 

8 540 750 

18 40049 

39 64265 

624 

389 376 

24 97999 

78 99367 

242 970 624 

8.545 317 

18.41033 

39 66385 

625 

390 625 

25 OUOOO 

79 05694 

244 140 625 

8 549 880 

18 42016 

39 68503 

628 

391 876 

25 01999 

79 12016 

245 314 376 

8 554 437 

18 42998 

39 70618 

627 

393 129 

25 03997 

79 18333 

246 491 883 

8 558 990 

18 43978 

39 72731 

628 

394 384 

25 05993 

79 24645 

247 673 152 

8 563 638 

18 44958 

39 74842 

629 

395 641 

25 07987 

79.30952 

248 858 189 

8.668 081 

18 45937 

39.76951 

6S0 

396 900 

25.09980 

79.37254 

1 250 047 000 

8 572 619 

18 46915 

39 79057 

631 

398 161 

25 11971 

79.43551 

251 239 591 

8.577 152 

18 47891 

39 81161 

632 

399 424 

25 13961 

79.49843 

252 435 968 

8 581 681 

18 48867 

39 83263 

633 

400 689 

25 15949 

79 56130 

253 636 137 

8 586 205 

! 18 49842 

39 85363 

634 

401 956 

25 17936 

79.62412 

254 840 104 

I 8.690 724 

18 50815 

39 87461 

635 

403 225 

25 19921 

79 68689 

256 047 875 

8.595 238 

18 51788 

39 89556 

636 

404 496 

25 21904 

79.74961 

257 259 456 

1 8 599 748 

18 52769 

39 91649 

637 

405 769 

25 23886 

79 81228 

258 474 853 

1 8.604 252 

1 18 63730 

39 93740 

638 

407 044 

25 25866 

79.87490 

259 694 072 

8 608 753 

1 18 54700 

39 95829 

636 

408 321 

25 27845 

79.93748 

260 917 119 

8 613 248 

I 18 55668 

39 97916 

$40 

409 600 

26 29822 

80 00000 

262 144 000 

8 617 739 

18 56636 

40 00000 

641 

410 881 

25 31798 

80 06248 

263 374 721 

8 622 225 

18 57602 

40 02082 

642 

412 164 

25 33772 

80 12490 

264 609 288 

8 626 706 

18 58568 

40 04162 

643 

413 449 

25 35744 

80.18728 

26.5 847 707 

8 631 183 

18 59532 

40 06240 

844 

414 736 

26.37716 

80 24961 

267 089 984 

8 635 655 

18 60496 

40 08316 

645 

416 026 

25 39685 

80 31189 

268 336 125 

8 640 123 

18 61468 

40 10390 

646 

417 316 

25.41653 

80 37413 

269 586 136 

8 644 585 

18 62419 

40 12461 

647 

418 609 

25.43619 

80 43631 

270 840 023 

8 649 044 

18 63380 

40 14530 

648 

410 904 

25.46684 

80 49845 

272 097 792 

8 653 497 

18 64340 

40 16598 

646 

421 201 

25 47548 

80.56054 

273 359 449 

8.657 947 

18 65298 

40 18663 

660 

422 500 

25 49510 

80 62258 

274 625 000 

8 662 391 

18 66256 

40 20726 


HtO 





SQUARES, CUBES AND ROOTS (Continued) 


n 

n* 

V7 

V^l^ 

n» 




650 

422 500 

25.49510 

80 62258 

274 625 000 

8.662 391 

18.66256 

40 20726 

661 

423 801 

25 51470 

80 68457 

275 894 451 

8 666 8S1 

18.67212 

40 22787 

662 

425 104 

25 53429 

80 74652 

277 167 808 

8 671 266 

18 68168 

40 24845 

663 

426 409 

25 55386 

80 80842 

278 445 077 

8 675 697 

18 69122 

40 26902 

654 

427 716 

25 57342 

80.87027 

279 726 264 

8.680 124 

18 70076 

40 28957 

655 

429 025 

25 59297 

80.93207 

281 011 376 

8.684 546 

18 71029 

40 31009 

656 

430 336 

25 61250 

80 99383 

282 300 416 

8 688 963 

18 71980 

40 33059 

867 

431 640 

25 63201 

81 05554 

283 593 393 

8 693 370 

18 72931 

40 35108 

658 

432 964 

25 65151 

81,11720 

284 890 312 

8 697 784 

18 73881 

40 37154 

656 

434 281 

25.67100 

81 17881 

286 191 179 

8.702 188 

18 74830 

40 39198 

660 

435 600 

25 69047 

81 24038 

287 496 000 

8 706 588 

18 75777 

40 41240 

661 

436 921 

25.70992 

81 30191 

288 804 781 

8.710 983 

18 76724 

40 43280 

662 

438 244 

25 72936 

81 36338 

290 117 528 

8.715 373 

18 77670 

40 45318 

663 

430 569 

25 74879 

81 42481 

291 434 247 

8.719 760 

18 78615 

40 47364 

664 

440 896 

25.76820 

81 48620 

292 754 944 

8.724 141 

18 79559 

40 49388 

665 

442 225 

26 78759 

81 54753 

294 079 625 

8.728 519 

18 80602 

40 51426 

666 

443 556 

25 80698 

81 60882 

295 408 296 

8 732 892 

18 81444 

40 53449 

667 

444 889 

25 82634 

81 67007 

296 740 963 

8 737 260 

18 82386 

40 66477 

668 

446 224 

25 84570 

81 73127 

298 077 632 

8 741 625 

IS 83326 

40 67603 

669 

447 561 

25 86503 

81 79242 

299 418 309 

8 745 986 

18 84265 

40 59526 

670 

448 900 

25 88436 

81 85353 

300 763 000 

8 750 340 

18 85204 

40 61548 

671 

450 241 

25 90367 

81.91459 

302 111 711 

8.754 691 

18 86141 

40 63568 

672 

451 584 

25 92296 

81 97561 

303 464 448 

8.759 038 

18 87078 

40 65585 

673 

452 929 

25 94224 

82 03658 

304 821 217 

8 763 381 

18 88013 

40 67601 

674 

454 276 

25 96151 

82 09750 

306 182 024 

8.767 719 

18 88948 

40 69615 

675 

455 625 

25 98076 

82 15838 

307 546 875 

8 772 053 

18 89882 

40 71626 

676 

456 976 

26 00000 

82 21922 

308 915 776 

8 776 383 

18 90814 

40 73636 

677 

458 329 

26 01922 

82.28001 

310 288 733 

8.780 708 

18 91746 

40 75644 

678 

459 684 

26 03843 

82 34076 

311 665 752 

8.786 030 

18 92677 

40 77660 

679 

461 041 

26.05763 

82 40146 

313 046 839 

8.789 347 

18 93607 

40 79658 

680 

462 400 

26 07681 

82 46211 

314 432 000 

8.793 659 

18 94536 

40 81655 

681 

463 761 

26 09598 

82 52272 

315 821 241 

8 797 968 

18.96466 

40 83655 

682 

465 124 

26 11513 

82 58329 

317 214 568 

8 802 272 

18.96392 

40 85653 

683 

466 489 

26 13427 

82 64381 

318 611 987 

8 806 572 

18.97318 

40 87649 

684 

467 858 

26 15339 

82 70429 

320 013 504 

8 810 868 

18.98244 

40 89643 

685 

469 225 

26 17250 

82 76473 

321 419 125 

8 815 160 

18 99169 

40 91635 

686 

470 596 

26 19160 

82 82512 

322 828 856 

8.819 447 

19 00092 

40 93625 

687 

471 969 

26 21068 

82.88546 

324 242 703 

8.823 731 

19.01015 

40 95613 

688 : 

473 344 

26 22975 

82.94577 

325 660 672 

8.828 010 

19 01937 

40 97699 

689 

474 721 

26 24881 

83 00602 

327 082 769 

8.832 286 

19 02858 

40 99584 

690 

476 100 

26.26786 

83.06624 

328 509 000 

8 836 556 

19 03778 

41 01566 

691 : 

477 481 

26 28688 

83.12641 

329 939 371 

8 840 823 

19 04698 

41 03546 

692 

478 864 

26 30589 

83.18654 

331 373 888 

8 845 085 

19 06616 

41 05525 

893 

480 249 

26 32489 

83 24662 

332 812 557 

8.849 344 

19 06533 

41 07602 

694 

481 636 

26 34388 

83 30666 

334 255 384 

8 853 599 

19 07460 

41 09476 

695 

483 025 

26 36285 

83.36666 

335 702 375 

8.857 849 

19.08366 

41 11449 

696 ! 

484 416 

26 38181 

83 42661 

337 153 536 

8.862 095 

19 09281 

41 13420 

697 

485 809 

26 40076 

83.48653 

338 608 873 

8.866 338 

19.10195 

41 15389 

698 ! 

487 204 

26 41969 

83 54639 

340 068 392 

8 870 576 

19.11108 

41 17867 

699 

488 601 

26 43861 

83.60622 

341 532 099 

8.874 810 

19.12020 

41 19S22 

TOO 

490 000 

26 46751 

83 66600 

343 000 000 

8.879 040 

19 12931 

41.21286 
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SQVABBS, CUBES AND BOOTS (ConttBueA) 


n 


V7 


1 

n* 


3/ 

V IOb i 

! 


m 

490 000 

26 45751 

83 66600 

343 000 000 

8 879 040 

19.12931 

41 21285 

701 

491 401 

26.47640 

83.72574 

344 472 101 

8.883 266 

10.13842 

41 23247 

702 

492 804 1 

26 49528 

83.78544 

345 948 408 

8 887 488 

19 14761 

41.25207 

703 

494 209 

26 51415 

83 84510 

! 347 428 927 

8 891 706 

19.15660 

41 27104 

704 

495 610 

26.58300 

83 90471 

348 913 664 

8.895 920 

19.16568 

41.29126 

705 

497 026 

26.55184 

83.96428 

350 402 625 

8 900 130 

1 19.17475 

41.31076 

706 

498 436 

26 57066 

84.02381 

351 895 816 

8 904 337 

19.18381 

41 33027 

707 

499 849 

26.58947 

84.08329 

353 393 243 

8.908 539 

19 19286 

41 349n 

708 

501 264 

26.60627 

84.14274 

354 894 912 

8.912 737 

19 20191 

41 36926 

700 

502 681 

26.62705 

84.20214 

356 400 829 

8,916 931 

19 21095 

41 88878 

710 

504 100 

26.64583 

84.26150 

367 911 000 

8.921 121 

19 21997 

41 40818 

711 

505 621 

26 66468 

84.32082 

359 425 431 

8.925 308 

19 22899 

41 42761 

712 

506 944 

26 68333 

84.38009 

360 944 128 

8 929 490 

19 23800 

41 44702 

713 

508 369 

26 70206 

84.43933 

362 467 097 

8.933 669 

19 24701 

41 46642 

714 

509 796 

20 72078 

84.49862 

363 994 344 

8.937 843 

19 25600 

41 48579 

715 

511 225 

26 73948 

: 84.55767 

365 525 875 

8.942 014 

19 26490 

41 50516 

710 

512 656 

26 76818 

84.61678 

367 061 696 

8.946 181 

10 27396 

41 52449 

717 

514 089 

26.77686 

84.67585 

368 601 813 

8.950 344 

19 28293 

41 54382 

718 

515 524 

26 79552 

84.73488 

370 146 232 

: 8.954 503 

19 29189 

41 56312 

718 

516 961 

26 81418 

84.79387 

371 694 969 

8.058 658 

19 30084 

41 58241 

720 

518 400 

26 83282 

84.85281 

373 248 000 

8.962 809 

19 30979 

41.60168 

721 

519 841 

26 85144 

84 91172 

374 805 361 

8 066 957 

19 31872 

41.62093 

722 

521 284 

26 87006 

84.97058 

376 367 048 

8.971 101 

19.32765 

41.64016 

723 

522 729 

26.88866 

85^02941 

377 933 067 

8 975 241 

19 33657 

41 65938 

724 

524 176 1 

26.90725 

85.08819 

379 503 424 

8.979 377 

19.34548 

41 67867 

725 

525 625 

20.92582 

85.14693 

381 078 125 

8.983 509 

19 35438 

41.69776 

720 

527 076 

20 94439 

85.20563 

382 857 170 

8.987 037 

19 36328 

41 71692 

727 

528 529 

26 96294 

85.26429 

384 240 .583 

8.991 762 

19 37216 

41.73606 

728 

529 984 

26 98148 

85.32292 

385 828 352 i 

8.995 883 

19 38104 

41.75519 

720 

531 441 

27 00000 

85.38150 

387 420 489 1 

9.000 000 

19 38991 

41 77430 

710 

532 900 

27 01851 

85.44004 

389 017 000 

9 004 113 

19 39877 

41.79339 

731 

534 361 

27 03701 

85.49854 

390 617 891 

9.008 223 

19 40763 

41.81247 

732 

535 824 

27.05550 

85 55700 

392 223 168 

9 012 329 

19 41647 

41 83152 

733 

537 289 

27 07397 

85 61542 

393 832 837 

9 016 431 

19 42531 

41 85056 

734 

538 756 

27.09243 

86,67380 

395 446 904 

9.020 529 

19 43414 

41.86959 

785 

540 225 

27.11088 

85.73214 

397 065 375 

9 024 624 

19 44206 

41.88850 

730 

541 696 

27.12032 

85.79044 

308 688 266 

9.028 716 

19 45178 

41.90768 

787 

543 160 

27 14774 

85.84870 

400 315 553 

9.032 802 

19 46058 

41 92655 

788 

544 644 

27.16616 

85.90693 

401 947 272 

9.036 886 

19 46938 

41 94551 

739 

546 121 

27.18455 

85.96511 

403 583 419 

9.040 966 

10 47817 

41.96444 

741 

547 600 

27 20294 

86.02325 

405 224 000 

9 045 042 

19 48695 

41 98336 

741 

649 081 

27.22182 

86.08136 

405 869 021 

9 049 114 

19 49573 

42 00227 

742 

550 564 

27.23968 

86.18942 

408 518 488 

9 053 183 

19.50449 

42,02115 

748 

552 049 

27.26803 

80.19745 

410 172 407 

9 057 248 

19.61325 

42 04002 

744 

653 536 

27 27630 

86.25543 

411 830 784 

9.061 310 

19 52200 

42 05887 

745 

1 555 025 

27.29469 

86.31338 

413 493 625 

9 065 368 

19 58074 

42 07771 

740 

556 516 

27.31300 

86.37129 

415 160 936 

9 069 422 

10.53948 

42 09653 

747 

558 009 

27 38130 

86.42916 

416 832 723 

9.073 478 

19 54820 

42.11533 

748 

559 504 

27.34959 

86.48099 

418 508 992 

9.077 520 

19 55692 

42 13411 

740 

561 001 

27.36786 

86.64479 

420 189 749 

0.081 563 

10.56563 , 

42 15288 

TfO 

562 500 

27.38613 

86.60254 

421 87$ 000 

9.085 103 

19 67434 ' 

42.17168 
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SQUARES, CUBES AND BOOTS (Continued) 


n 

n* 

v: 


n* 




soo 

640 000 

28.28427 

89.44272 

512 000 000 

9.283 178 

20.00000 

43 08869 

801 

641 601 

28.30194 

89 49860 

513 922 401 

9 287 044 

20 00833 

43.10664 

802 

643 204 

28.31960 

89.55445 

515 849 608 

9 290 907 

20 01665 

43 12457 

803 

644 809 

28 33725 

89.81027 

617 781 627 

9 294 767 

20 02497 

43 14249 

804 

646 416 

28.35489 

89.66605 

619 718 464 

9.298 624 

20.03328 

43.16039 

806 

648 025 

28.37252 

89.72179 

621 660 125 

9.302 477 

20.04158 

43 17828 

806 

649 636 

28 39014 

89.77750 

523 606 616 

9.306 328 

20 04988 

43 19615 

807 

651 249 

28.40775 

89 83318 

525 557 943 

9.310 175 

20 05816 

43.21400 

808 

652 864 

28 42534 

89 88882 

527 614 112 

9.314 019 

20 06645 

43.23185 

809 

654 481 

28.44293 

89.94443 

629 475 129 

9.317 860 

20.07472 

43.24967 

lie 

656 100 

28.46050 

90 00000 

531 441 000 

9 321 698 

20 08299 

43.26749 

811 

657 721 

28.47806 

90 05554 

533 411 731 

9 325 632 

20 09125 

43 28629 

812 

659 344 

28 49561 

90 11104 

535 387 328 

9.329 363 

20 09950 

43.30307 

813 

660 969 

28 51315 

90.16651 

537 367 797 

9.333 192 

20 10775 

43 32084 

814 

662 596 

28 53069 

90 22195 

539 353 144 

9.337 017 

20 11599 

43.33859 

815 

664 225 

28.54820 

90 27735 

541 343 375 

9 340 839 

20 12423 

43 35633 

816 

665 856 

28 56571 

90 33272 

543 338 496 

9 344 667 

20.13245 

43.37406 

817 

667 489 

28 58321 

90 38805 

545 338 513 

9 348 473 

20 14067 

43 39177 

818 

669 124 

28.60070 

90 44335 

547 343 432 

9 352 286 

20.14889 

43 40947 

819 

670 761 

28 61818 

90.49862 

549 353 259 

9.356 095 

20 15710 

43.42715 

820 

672 400 

28 63564 

90 55385 

551 368 000 

9.369 902 

20 16530 

43 44481 

821 

674 041 

28 65310 

90 60905 

553 387 661 

9 363 705 

20 17349 

43 46247 

822 

675 684 

28 67054 

90 66422 

556 412 248 

9 367 605 

20 18168 

43 48011 

rnrnm 

677 329 

28 68798 

90 71935 

557 441 767 

9 371 302 

20 18986 

43 49773 

824 

678 976 

28.70540 

90.77445 

559 476 224 

9.375 096 

20 19803 

43.51534 

825 

680 625 

28 72281 

90 82951 

561 515 625 

9.378 887 

20 20620 

43 53294 

826 

682 276 

28 74022 

90.88454 

563 559 976 

9.382 675 

20 21436 

43 55052 

827 

683 929 

28 75761 

1 90 93954 

565 609 283 

1 9.386 460 

20 22252 

43 56809 


685 584 

28 77499 

90 99451 

567 663 552 

9 390 242 

20 23066 

43 58564 

829 

687 241 

28 79236 

91.04944 

589 722 789 

9.394 021 

20 23880 

43 60318 

lie 

688 900 

28 80972 

91 10434 

571 787 000 

9 397 796 

20 24694 

43 62071 

831 

690 561 

28 82707 

91 15920 

573 856 191 

1 9 401 569 

20.25507 

43 63822 

832 

692 224 

28.84441 

91 21403 

575 930 368 

9 405 339 

20.26319 

43 65572 

833 

693 889 

28 86174 

91 26883 

573 009 537 

9 409 105 

20 27130 

43 67320 

834 

695 556 

28 87906 

91.32360 

580 093 704 

! 9 412 869 

20 27941 

43-69067 

835 

697 225 

28 89637 

91.37833 

582 182 875 

9 416 630 

20 28761 

43.70812 

836 

698 896 

28 91366 

91 43304 

584 277 056 

9 420 387 

20 29561 

43 72656 

837 

700 569 

28 93095 

91 48770 

586 376 253 

9.424 142 

20 30370 

43 74299 

838 

702 244 

28 94823 

91.54234 

588 480 472 

9.427 894 

20 31178 

43.76041 

839 

703 921 

28.96550 

91.59694 

590 589 719 

9.431 642 

20 31986 

43.77781 

849 

705 600 

28 98275 

91.65151 

692 704 000 

1 9.435 388 

20 32793 

43.79519 

841 

707 281 

29 00000 

91.70606 

594 823 321 

9.439 131 

20.33599 

43.81256 

842 

708 964 

29 01724 

91 76056 

596 947 688 

9 442 870 

20 34405 

43.82992 

843 

710 640 

29.03446 

91 81503 

699 077 107 

9 446 607 

20 35210 

43.84727 

844 

712 336 

29 05168 

91.86947 

601 211 584 

9.450 341 

20.36014 

43.86460 

845 

714 025 

29 06888 

91 92388 

603 861 125 

9 454 072 

20 36818 

43 88191 

846 

715 716 

29 08608 

91 97826 

605 495 736 

9.457 800 

20 37821 

43.89922 

847 

717 409 

29.10326 

92 03260 

607 645 423 

9 461 625 

20 38424 

43 91651 

848 

719 104 

29 12044 

92 08692 

609 800 192 

9 465 247» 

20 39226 

4$ 93378 

849 

720 801 

29.13760 

92.14120 

611 960 049 

1 9.468 966 

20,40027 

1 43.95185 

lie 

722 500 

29.15476 

92.19544 

614 125 000 

1 9.472 682 

20.40628 

43.96838 
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SQUARES, CUBES kWb BOOTS (Continued) 


n 

n* 

v; 

1 

n* 




850 

722 500 

29 15476 

92 19544 

614 125 000 

9.472 682 

20.40828 

43 96830 

861 

724 201 

29 17190 

92 24966 

616 295 051 

9 476 396 

20.41628 

43 98558 

852 

725 904 

29.18904 

92.30385 

618 470 208 

9 480 106 

20 42427 

44 00275 

863 

727 609 

29 20616 

92 35800 

620 650 477 

9 483 814 

20.43226 

44.01996 

854 

729 316 

29.22328 

92 41212 

622 835 864 

9 487 518 

20 44024 

44 03716 

855 

731 025 

29 24038 

92 46621 

625 026 375 

9 491 220 

20.44821 

44 05434 

856 

732 736 

29 25748 

92 52027 

627 222 016 

9 494 919 

20 45618 

44 07161 

857 

734 449 

29 27456 

92 57429 

629 422 793 

9.498 615 

20 46415 

44 08866 

858 

736 164 

29 29164 

92 62829 

631 628 712 

9.502 308 

20 47210 

44 10581 

859 

737 881 

29 30870 

92 68225 

633 839 779 

9 505 998 

20.48005 

44 12293 

860 

739 600 

29 32576 

92 73618 

636 056 000 

9.509 685 

20 48800 

44 14005 

861 

741 321 

29,34280 

92.79009 

638 277 381 

9.513 370 

20 49593 

44 16715 

862 

748 044 

29 35984 

92.84396 

640 503 928 ' 

9 517 052 

20 50387 

44 17424 

863 

744 769 

29.37686 

92 89779 

642 735 647 

9.520 730 

20 51179 

44 19132 

864 

746 496 

29 39388 

92 95160 

644 972 544 

9.624 406 

20 51971 

44 20838 

865 

748 225 

29.41088 

93 00538 

647 214 625 

9 628 079 

20 52762 

44 22543 

866 

749 956 

29.42788 

93 05912 

649 461 896 

9 531 760 

20.53553 

44 24246 

867 

751 689 

29 44486 

93 11283 

651 714 363 

9 535 417 

20 54343 

44 25949 

868 

753 424 

29.46184 

93.16652 

653 972 032 

9 539 082 

20 55133 

44 27650 

869 

755 161 

29.47881 

93 22017 

656 234 909 

9 542 744 

20 55922 

44 29349 

870 

756 900 

29.49576 

93 mn 

658 503 000 

9 546 403 

20 56710 

44 31048 

871 

758 641 

29 51271 

93 32738 

660 776 311 

9 650 059 

20 57498 

44 32745 

872 

760 384 

29.52965 

93 38094 

665 054 848 

9 553 712 

20 68285 

44.34440 

873 

762 129 

29.64657 

93.43447 

665 338 617 

9 557 363 

20.59071 

44 36135 

874 

763 876 

29 56349 

93 48797 

667 627 624 

9.661 on 

20.69857 

44 37828 

875 

765 625 

29.58040 

93.54143 

669 921 875 

9 564 656 

20.60643 

44 39520 

876 

767 376 

29.59730 

93 59487 

672 221 376 | 

9 668 298 

20 61427 

44 41211 

877 

769 129 

29.61419 

93 64828 

674 526 133 

9 571 938 

20 62211 

44 42900 

878 

770 884 

29.63106 

93 70165 

676 836 152 

9 575 674 

20 62995 

44 44588 

879 

772 641 

29.64793 

93 75500 

679 151 439 

9 579 208 

20 63778 

44 46275 

880 

774 400 

29.66479 

93 80832 

681 472 000 

9 682 840 

20.64560 

44 47969 

881 

776 161 

29.68164 

93 86160 

683 797 841 

9 586 468 

20 65342 

44 49644 

882 

f 777 924 

1 29.69848 

93 91486 

1 686 128 968 

9 590 094 

20 66123 

44.51327 

883 

I 779 689 

29.71532 

93 9680S 

688 465 387 

9 593 717 

20 66904 

44.53009 

884 

781 456 

29.73214 

94 02127 

690 807 104 

9 697 337 

20 67684 

44 54689 

885 

783 225 

29.74896 

94 07444 

693 154 125 

9 600 955 

20 68463 

44 56368 

886 

! 784 996 

29.76675 

94 12757 

695 506 456 

9.604 570 

20 69242 

44 56046 

887 

786 769 

29.78256 

94 18068 

697 864 103 

9 608 182 

20.70020 

44 59723 

888 

788 644 

29 79933 

94 23375 

700 227 072 

9 611 791 

20 70798 

44 61398 

889 

790 321 

29.81610 

94 28680 

702 595 369 

9 615 398 

20 71575 

44 63072 

890 

792 100 

29.83287 

94 33981 

704 969 000 

9 619 002 

20 72351 

44 64745 

891 

793 881 

29.84962 

94 39280 

707 347 971 

9 622 603 

20.73127 

44 66417 

892 

795 664 

29.86637 , 

94 44575 

709 732 288 

9 626 202 

20,73902 

44.68087 

893 

797 449 

29.88311 ! 

94 49868 

712 121 957 

9.629 797 

20.74677 

44 69756 

894 

799 236 

29.89983 

94.55157 

714 516 984 

9 633 391 

20 75451 

44 71424 

895 

801 025 

29.91655 

94 60444 

716 917 375 

9 636 981 

20 76226 

44 73066 

896 

802 816 

29.93326 

94 65728 

719 323 136 

9 640 569 

20.76998 i 

44 74756 

897 

804 609 

29.94996 

94 71008 

721 734 273 

9 644 154 

20 77770 

44.76420 

898 

806 404 

29.96665 

94.76286 

724 150 792 

9 647 737 

20.78542 

44.78083 

899 

808 201 

29.98333 

94.81561 1 

726 572 699 

9.651 317 

20 79313 

44 79744 

900 

810 000 

80.00000 

94.86833 

729 000 000 

9.654 894 

20.80084 

44.81405 



SQIJASES, CUBES AND BOOTS (Contioued) 


n 

n* 


"V^lOn 

n* 

1 



m 

810 006 

30 00000 

94 86833 

729 000 000 

9 654 894 

20 80084 

44 81405 

901 

811 801 

30 01666 

94 92102 

731 432 701 

9.658 468 

20.80854 

44 83064 

902 

813 604 

30 03331 

94 97368 

1 733 870 808 

9.662 040 

1 20 81623 

44 84722 

903 

815 409 

30.04996 

95 02631 

1 736 314 327 

9.665 610 

20.82392 

44 86379 

904 ^ 

817 216 

30 08659 

95 07891 

1 738 763 264 

9.669 176 

i 20.83161 

44 88034 

905 

819 025 

30 08322 

95 13149 

741 217 625 

9 672 740 

20 83929 

44 89688 

906 

820 836 

30 09983 

95 18403 

; 743 677 416 

9 676 302 

20 84696 

44.91341 

907 

822 649 

30 11644 

95 23656 

746 142 643 

9 679 860 

20 85463 

44 92993 

908 I 

824 464 

30 13304 

96 28903 

748 613 312 

9.683 417 

20.86229 

44.94644 

909 

826 281 

30 14963 

95.34149 

751 089 429 

9.686 970 

20 86994 

44 96293 

910 

828 100 

30 16621 

95 39392 

I 753 671 000 

9 690 521 

20 87759 

44 97941 

911 

829 921 

30.18278 

95 44632 

756 058 031 

9 694 069 

20 88524 

44 99588 

912 

831 744 

30 19934 

95.49869 

758 550 528 

9.697 615 

20 89288 

45 01234 

913 

833 589 

30 21589 

95.65103 

761 048 497 

9 701 158 

20.90051 

45 02879 

914 

835 396 

30 23243 

96.60335 

763 551 944 

9.704 699 

20 90814 

45.04522 

915 

837 225 

1 30 24897 

95.65563 

766 060 875 

9 708 237 

i 20.91576 

45.06164 

916 

839 056 

30.26549 

95 70789 

768 576 296 

9.711 772 

i 20.92338 

46 07805 

917 

840 889 

30.28201 

95.76012 

771 095 213 

9.715 305 

1 20 93099 

45 09445 

918 

842 724 

30.29851 

96 81232 

773 620 632 

9.718 835 

20.93860 

45 110S4 

919 

1 844 561 

30.31501 

95 86449 

776 161 659 

0.722 363 

20.04620 

45 12721 

[ 

920 

i 846 400 

30 33150 

95 91663 

778 688 000 

9 725 888 

i 20.95379 

45 14357 

921 

848 241 

30 34798 

95 96874 

781 229 961 

9 729 411 

20 96138 

45 15992 

922 

850 084 

30.36445 

1 96.02083 

1 783 777 448 

9 732 931 

1 20 96896 

45 17626 

923 

861 929 

30.38092 

96.07289 

786 330 467 

9 736 448 

I 20.97664 

45 19259 

924 

1 863 776 

30.39737 

96.12492 

788 889 024 

9 739 963 

1 20.98411 

45 20891 

925 

865 625 

30.41381 

96 17692 

791 453 126 

9.743 476 

20.99168 

45 22521 

926 

857 476 

30 43025 

96 22889 

794 022 776 

9.746 986 

20.99924 

45 24150 

927 

859 329 

30.44667 

96 28084 

796 597 983 

9.750 493 

21.00680 

45 25778 

928 

861 184 

30.46309 

96 33276 

799 178 752 

9 753 998 

21.01435 

45 27405 

929 

863 041 

30.47950 

96 38465 

801 765 089 

9.767 600 

21.02190 

> 45.20030 

990 

864 900 

30 49590 

' 96 43651 

804 367 000 

9 761 000 

21.02944 

45 30655 

931 

866 761 

30.51229 

96 48834 

806 954 491 

9 764 497 

21 03697 

45 32278 

932 

868 624 

30 52868 

96 54015 

809 557 568 

9 767 992 

' 21 04450 

45 33900 

933 

870 489 

30 54505 

96 59193 

812 166 237 

9 771 486 

21 05203 

45.85521 

934 

872 356 

30.56141 

96 64368 

814 780 504 

9 774 974 

21.05964 

45.37141 

935 

874 225 

30 57777 

96 69540 

1 817 400 375 

9 778 462 

21 06706 

46 38760 

936 

876 096 

30 59412 

96.74709 

! 820 025 m 

9.781 946 

21.07456 

45 40877 

937 

877 969 

30 61048 

96.79876 

822 656 953 

9.785 429 

21.08207 

45 41994 

938 

879 844 

30 62679 

96 85040 

1 825 293 672 

9.788 909 

21 08956 

45 436C9 

939 

881 721 

30 64311 

96 90201 

827 936 019 

9 792 386 

21 09706 

45 45223 

940 

883 600 

30.65942 

96 95360 

830 684 000 

9 796 861 

21.10454 

45 46836 

941 

885 481 

30.67572 

97 00515 

833 237 621 

9.799 334 

21.11202 

45 48448 

942 

887 364 

30.69202 

97.05668 

835 896 888 

9.802 804 

21.11950 

45 50058 

943 

1 889 249 

30 70831 

97 10819 

a38 561 807 

9.806 271 

21 12697 

45 51668 

944 

; 891 136 

30.72458 ! 

97.15966 

841 232 384 i 

9.809 736 

21.13444 { 

45 53276 

943 

893 025 

30 74085 

97 21111 

843 908 625 

9.813 199 

21.14190 

45 54883 

946 

894 916 

30 75711 

97 26253 

846 590 536 

9.816 659 

21.14935 

45 56490 

947 

896 800 

30.77337 

97,81393 

849 278 123 

9 820 117 

21.15680 

45 58095 

948 

898 704 

30.78981 

97.36529 i 

851 971 392 

9.823 572 

21.16424 

45 59098 

949 

900 601 

30.80584 

97 41663 1 

854 670 349 

0.827 025 

21.17168 

45 61301 

910 

1 602 500 

30 82207 

97.46794 

857 375 000 

9.830 478 

21.17912 

45.62903 



SQUARES, CUBES AND BOOTS (Continued) 


n 

n* 

v; 

VTon 

n* 




950 

902 600 

80.82207 

97 46794 

857 376 000 

9 830 476 

21.17912 

45 62903 

951 

904 401 

30.83829 

97 51923 

860 086 351 

9 833 924 

21 18655 

45.64503 

952 

906 304 

30.85450 

97 57049 

862 801 408 

9 837 369 

21 19397 

46 66102 

953 

908 209 

30 87070 

97.62172 

865 623 177 

9 840 813 

21 20139 

45 67701 

954 

910 116 

30.88689 

97.67292 

868 250 664 

9 844 254 

21 20880 

45 69298 

955 

912 025 

30.90307 

97 72410 

870 983 875 

9 847 692 

21 21621 

45 70894 

966 

913 936 

30 91925 

97 77625 

873 722 816 

9 851 128! 

21 22361 

45 72489 

957 

915 849 

30 93542 

97 82638 

876 467 493 

9 854 562 

21 23101 

45 74082 

958 

917 764 

30 95158 

97 87747 

879 217 912 

9.857 093 

21 23840 

45.75676 

959 

919 681 

30 96773 

97.92855 

881 974 079 

9.861 422 

21 24579 

45.77267 

960 

921 600 

30 98387 

97 97959 

884 736 000 

9 864 848 

21 25317 

46 78857 

961 

923 521 

31 00000 

98 03061 

887 503 681 

9 868 272 

21 26055 

45 80446 

962 

925 444 

31 01612 

98 08160 

890 277 128 

9 871 694| 

21 26792 

45 82035 

963 

927 369 

31 03224 

98 13256 

893 056 347 

9 875 113 

21 27529 

45 83622 

964 

929 296 

31 04835 

98 18360 

895 841 344 

9 878 630* 

21.28265 

45 85208 

965 

931 225 

31.06446 

98 23441 

898 632 125 

9 881 945 

21 29001 

45 $6793 

966 

933 166 

31 08054 

98 28530 

901 428 696 

9 885 357 

21 29736 

45 88376 

967 

935 060 

31 09662 

98 33616 

904 231 063 

9 888 767 

21 30470 

45 89959 

968 

937 024 

31.11270 

98 38899 

907 039 232 

9 892 176 

21 31204 

45 91541 

969 

038 961 

31 12876 

98 43780 

909 853 209 

9 895 580 

21 31938 

45 93121 

970 

940 900 

31 14482 

98 48858 

912 673 000 

9 898 983 

21 32871 

45 94701 

971 

942 841 

31 16087 

98 53933 

915 498 611 

9 902 384 

21 33404 

46 96279 

972 i 

944 784 

31 17691 

98 59006 

91$ 330 048 

9.905 782 

21 34136 

45 97857 

973 

946 729 

31 19295 

98 64076 

921 167 317 

9 909 178 

21 34868 

45 99433 

974 

948 676 

31 20897 

98 69144 

924 010 424 

9.912 671 

21 35599 

46 01008 

975 

950 625 

31 22499 

98 74209 

926 859 375 

9 915 962 

21 36329 

46 02582 

976 

952 678 

31 24100 

98 79271 

929 714 176 

9 919 351 

21.37050 

46 04155 

977 

954 629 

31 25700 

98 84331 

932 574 833 

9 922 738 

21 37789 

46 05727 

978 

956 484 

31 27299 

98 89388 

936 441 352 

9.026 122 

21.38518 

46 07298 

979 

958 441 

31 28898 

98 94443 

938 313 739 

9.929 504 

21.39247 

46 08868 

980 

060 400 

31 30495 

98 99495 

941 192 000 

9 932 884 

21.39976 

46 10436 

981 

962 361 

31 32092 

99 04544 

944 076 141 

9 936 261 

21 40703 

46 12004 

982 

964 324 

31.33688 

99.09591 

946 966 168 

9 939 636 

21.41430 

46.13571 

983 

966 289 

31 35283 

99.14636 

949 862 087 

9.943 009 

; 21 42156 

46 15136 

984 

: 968 256 

1 31.36877 

99 19677 

952 763 904 

9.946 380 

21.42883 

46 16700 

985 

970 225 

31 38471 

99 24717 

955 671 625 

9 949 748 

21 43608 

46 18264 

986 

972 196 

31 40064 

99 29753 

958 585 256 

9 953 114 

21.44333 ! 

46 19826 

987 

974 169 

31.41656 

09 34787 

961 504 803 

9 956 478 

21.45058 

46 21387 

988 

976 144 

31 43247 

99 39819 

964 430 272 

9.959 839 

1 21.45782 

46 22948 

989 

978 121 

I 

31.44837 

99.44848 

967 361 669 

9.963 198 

21.46506 

46 24507 

990 

980 100 

31 46427 

99 49874 

970 299 000 

9 966 555 

21.47229 

46 26065 

991 

082 081 

31 48015 

99.54898 

973 242 271 

9 969 910 

21.47952 

46 27622 

992 

984 064 

31.49603 

99 59920 

976 191 488 

9 973 262 

21 48674 

46 29178 

993 

986 049 

31.61190 

! 99 64939 

979 146 657 

! 9 976 612 

21.49396 

46 30733 

994 

988 036 

31 52777 

99 69955 

982 107 784 

9 979 960 

21 50117 

46 32287 

995 

990 025 

31 54362 

99 74969 

985 074 875 

9 983 305 

21 50838 

46 33840 

996 

992 016 

31 55947 

99 79980 

98S 047 936 

9 986 649 

21 51568 

46 35392 

097 

994 009 

31 67531 

99 84989 

991 026 973 

9 989 990 

21 52278 

46 36943 

998 

996 004 

31 59114 

99 89995 

904 on 992 

9 993 329 

21 52997 

46 38492 

999 

998 001 

31 60396 

99 94999 

997 002 099 

9 996 666 

21.53716 

46 40041 

1000 

1 000 000 

31 62278 

100 00000 

1 000 000 000 

10 000 000 

21.54435 

46 41589 




POWERS OF NUMBERS 


n 

n* 

1 

w® 

ni 

rj» 

1 

1 

1 

1 

1 

1 

2 

16 

32 

64 

128 

256 

3 

81 

243 

729 

2187 

6561 

4 

256 

1024 

4096 

16384 

65536 

5 

625 

3125 

15625 

78125 

390625 

6 

1296 

7776 

46656 

279936 

1679616 

7 

2401 

16807 

117649 

823543 

5764801 

8 

4096 

32768 

262144 

2097162 

16777216 

9 

6561 

59049 

531441 

4782969 

43046721 





X10« 

10 

10000 

100000 

1000000 

10000000 

1.000000 

11 

14641 

161051 

1771561 

19487171 

2 143589 

12 

20736 

248832 

2985984 

35831808 

4.299817 

13 

28561 

371293 

4826809 

62748517 

8.157307 

14 

38416 

537824 

7529536 

105413504 

14 757891 

15 

50625 

1 759375 

11390625 

170859375 

25.628906 

16 

65536 

1048576 

16777216 

268435456 

42 949673 

17 

83521 

1419857 

24137569 

410338673 

69 757574 

18 

104976 

1889568 

34012224 

612220032 

110 199606 

19 

130321 

2476099 

47045881 

893871739 

169 . 835630 




X10» 

X10‘<» 

20 

160000 

3200000 

64000000 

1.280000 

2 560000 

21 

194481 

4084101 

85766121 

1 . 801089 

3 782286 

22 

234256 

5153632 

1 13379904 

2.494358 

5.487587 

23 

279841 

6436343 

148035889 

3.404825 

7.831099 

24 

331776 

7962624 

191102976 

4 586471 

11.007631 

25 

390625 

9765625 

244140625 

6.103516 

15.258789 

26 

456976 

11881376 

308915776 

8 031810 

20.882706 

27 

531441 

14348907 

387420489 

10.460353 

28 242954 

28 

614656 

17210368 

481890304 

13 492929 

37 780200 

29 

707281 

20511149 

594823321 

17 249876 

50 024641 



1 XIO® 

X10>«» 

xion 

80 

810000 

24300000 

l 7 290000 

2 . 187000 

6.561000 

31 

923521 

28629151 

8 875037 

2.751261 

8 528910 

32 

1048576 

33554432 

10 737418 

3 435974 

10 995116 

33 

1185921 

39135393 

12 914680 

4 261844 

14 064086 

34 

1336336 

45435424 

15 448044 

5 . 252335 

17 857939 

35 

1500625 

52521875 

18 382656 

6 433930 

22 518754 

36 

1679616 

60466176 

21 767823 

7.836416 

28 211099 

37 

1 1874161 

69343957 

25 657264 

9 493188 

35 124795 

38 

2085136 

79235168 

30 109364 

11 441558 

43 477921 

39 

2313441 

90224199 

35 187438 

13.723101 

53 520093 




X109 

XlO'o 

XIO'2 

40 

2560000 

102400000 

4 096000 

16 384000 

6 553600 

41 

2825761 

115856201 

4 750104 

19 . 475427 

7 . 984925 

42 

3111696 

130691232 

5 489032 

23 053933 

9 6826.52 

43 

3418801 

147008443 

6 321363 

27 181861 

11 688200 

44 

3748096 

164916224 

7 256314 

31 927781 

14 048224 

45 

4100625 

184528125 

8 303766 

37.366945 

16 815125 

46 

4477456 

205962978 

9 474297 

43 581766 

20 047612 

47 

4879681 

229345007 

10 779216 

50.662312 

23 811287 

48 

5308416 

254803968 

12 230590 

58 706834 

28.179280 

49 

5764801 

282475249 

13 841287 

67.822307 

33 232931 

00 

6250000 

312500000 

15 625000 

78.125000 

39 062500 




POWERS OF NUMBERS (Continued) 


n 

n* 

n® i 

n* 


1 

I 


so 

6250000 

312500000 

XIO* 

15 625000 

XIO” 

7 812500 

I 

X10’» 

3 906250 

51 

6765201 

345025251 

17 696288 

8 974107 

4 

576794 

52 

7311616 

380204032 

19 770610 

10 280717 

1 5 

345973 

53 

7890481 

418195493 

22.164361 

11 747111 

6 

225969 

54 

8503056 

459165024 

24 794911 

13 389252 

7 

230196 

55 

9150625 

603284375 

27 680641 

15 224352 

8 

373394 

56 

9834496 

650731776 

30 840979 

17.270948 

9 

671731 

57 

10556001 

601692057 

34 296447 

19.548975 

11 

142916 

58 

11316496 

656356768 

38 068693 

22 . 079842 

12 

806308 

59 

12117361 

714924299 

42.180534 

24.886515 

14 

683044 

60 

12960000 

X108 

7,776000 

XlOio 

4 665600 

XIO" 

27 993600 

X1013 

16 796160 

61 

13845841 

8 445963 

5 152037 

31 427428 

19 

170731 

62 

14776336 

9 161328 

5 680024 

35 216146 

21 

834011 

63 

15752961 

9 924365 

6 252350 

39 389806 

24 

815578 

64 

16777216 

10 737418 

6 871948 

43 980465 I 

28 

147498 

65 

17850625 

11.602906 

7 541889 

49 022279 I 

31 

864481 

66 

18974736 

12 . 523326 

8 265395 

54 551607 

36 

004061 

67 

20151121 

13.501251 

9 045838 

60 607116 

40 

606768 

68 

21381376 

14 . 539336 

9 886748 

67 229888 

45 

716324 

69 

22667121 

15 640313 

10 791816 

74 463533 

51 

379837 

70 

24010000 

xio* 

16 . 807000 

XlQJo 

11 764900 

XIO‘2 

8 235430 

XlOi* 

5 764801 

71 

25411681 

18 042294 

12 810028 

9 095120 

6 

457535 

72 

26873856 

19 349176 

13 931407 

10 030613 

7 

222041 

73 

28398241 

20,730716 

15 133423 

n 047399 

8 

064601 

74 

29986576 

22 190066 

16 420649 

12.151280 

8 

991947 

75 

31640625 

23 730469 

17 797852 

13 348389 

10 

011292 

76 

1 33362176 

25 3552.54 

19 269993 

14 645195 

11 

130348 

77 

35153041 

27 067842 

20 842238 

16 048523 

12 

357363 

78 

37015056 

28 871744 

22 519960 

17.565569 

13 

701144 

79 

38950081 

30 770564 

24.308746 

19 203909 

15 

171088 

SO 

40960000 

X108 

32 768000 

XlOio 

26 214400 

X10J2 

20 971520 

X 10‘« 

16 777216 

81 

43046721 

34 867844 

28 242954 

22 876792 

IS 

530202 

82 

45212176 

37 073984 

30 400667 

24 928547 

20 

441409 

83 

47458321 

39 390406 

32 694037 

27 136051 

22 

522922 

84 

49787136 

41.821194 

35 129803 

29 509035 

24 

787589 

85 

52200625 

44 370531 

1 37 714952 

I 32 057709 

27 

249053 

86 

54700816 

47 042702 

40 456724 

! 34.792782 

29 

921793 

87 

57289761 

49 . 842092 

43 362620 

37 725479 

32 

821167 

88 

59969536 

52 773192 

46 440409 

40 867560 

35 

963452 

89 

62742241 

55 840594 

49 698129 

44 231335 

39 

365888 

90 

65610000 

X10» 

5.904900 

XIO” 

5 314410 

X1013 

4 782969 

X1015 

4 304672 

91 

68574961 

6 240321 

5 678693 

5 167610 

4 

702525 

92 

71639296 

6.590815 

6 063550 

5 578466 

5 

132189 

93 

74805201 

6 . 956884 

6 469902 

6 017009 

5 

595818 

94 

78074896 

7 339040 

6 898698 

6 484776 

G 

095689 

95 

81450625 

7 737809 

7 350919 

6 983373 

G 

634204 

96 

84934656 

8.153727 

7 827578 

7 514475 

7 

213896 

97 

88529281 

8 587340 

8 329720 

8.079828 

7 

837434 

98 

92236816 

9 039208 

8 858424 

8 681255 

8 

507630 

99 

06059601 

9 509900 

9 414801 

9 320653 

9 

227447 

100 

100000000 

10 000000 

10 000000 

10 000000 i 

10 

000000 


109 




FACTORIALS AND THEIR LOGARITHMS 


n 

! 

n! 

log ri! 

n 

n! 

log nl 




50 

3 0414X10** 

64.48307 

1 

1 0000 

0 00000 

51 

1.5511X10** 

66 19065 

2 

2.0000 

0.30103 

52 

8.0668X10*» 

67 90665 

3 

6.0000 

0.77815 

53 

4 2749X10*8 

69.63092 

4 

2 4000X10 

1.38021 

54 

2.3084X10” 

71 36332 

6 

1 2000X102 

2.07918 

56 

1.2606X10” 

73 10368 

6 

7 2000X102 

2.85733 

56 

7.1100X10” 

74.85187 

7 

5.0400X10* 

3.70243 

57 

4.0527X10” 

76 60774 

8 

4.0320X10* 

4.60552 

58 

2.3506X10” 

78 37117 

9 

3.6288X10* 

5.55976 

59 

1.3868X10«* 

80 14202 

10 

3.6288X10* 

6.55976 

60 

8.3210X10** 

81 920J7 

11 

3.9917X102 

1 7.60116 

61 

5.0758X10** 

83.70650 

12 

4.7900X108 

8.68034 

62 

3.1470X10** 

85 49790 

13 

6 2270X108 

9 79428 

63 

1.9826X10*7 

87.29724 

14 

8.7178X10W 

10.94041 

64 

1.2689X10*8 

89.10342 

15 

1.3077X10*2 

; 12.11650 

65 

8. 2477X1080 

90 91633 

16 

2.0923X10*8 

1 13.32062 

66 

! 5 4435X1082 

92 73587 

17 

3.6569X10** 

14.55107 

67 

3.6471X10** 

94 56195 

18 

6 4024X10*8 

15.80634 

68 

2.4800X108* 

96 39446 

19 

1 2165X10*7 

17 08509 

69 

1.7112X10** 

98.23331 

20 

2 4329X10*8 

18 38612 

70 

1.1979X10*00 

100 07841 

21 

5 1091X10*8 

19 70834 

71 

8.5048X10*0* 

101 92966 

22 

1 1240X10** 

21 05077 

72 

6 1234X10*0* 

103.78700 

23 

2 5852X10*2 

22.41249 

73 

4 4701X10*06 

106 65032 

24 

6 2045X10** 

23 79271 

74 

3.3079X10*0’ 

107.51955 

25 

1 5511X10*8 

25.19065 

75 

2.4809X10*88 

109 39461 

26 

4 0329X10*8 

26.60562 

76 

1 8865X10*** 

111 27543 

27 

1.0880X1028 

28.03698 

77 

1 .4518X10*** 

113 16192 

28 

3 0489X10*8 

29 48414 

78 

1.1324X10**5 

115 05401 

29 s 

8 8418X1088 

30.94654 

79 

8.9462X10**8 

116 95164 

80 ! 

: 2 6525X10*2 : 

32 . 42366 

80 

7.1569X10**8 

118 85473 

31 

8 2228X10*8 

33 91502 

81 

6.7971 X10*« 

120 76321 

32 

2.6313X10*8 

35.42017 

82 

4.7536X10‘« 

122 67703 

33 

8 6833X10*8 

36 93869 

83 

3.9455X10*8* 

124.59610 

34 

2.9523X10*8 

38.47016 

84 

3.3142X10**8 

126 52038 

85 

1 1.0333X10*0 

40.01423 

85 

2 8171X10*** 

128 44980 

36 

3.7199X10** 

41 57054 

86 1 

2 4227X10**8 

130 38430 

37 

1.3764X10** 

43 13874 

87 1 

2.1078X10*** 

132 32382 

38 

5 2302X10** 

44 71852 

88 

1 8648X10*** 

134.26830 

39 

2 0398X10*8 ! 

46.30959 

89 

1 6508X10**8 

136 21769 

40 

8.1592X10*7 

47.91165 

90 

1.4857X10*** 

138 17194 

41 

3.3453X10*8 

49.52443 

91 

1 3520XlO»*o 

140.13098 

42 

1.4050X10** 

51.14768 

92 

1.2438X10*** 

142 09477 

43 

6 0415X10*2 

52.78115 1 

93 

1.1568X10*** 

144 06325 

44 

1 2.6583X10** 

54.42460 i 

94 

1.0874X10**8 

146 03638 

45 

! 1.1962X10*8 

56.07781 

96 

1.0330X10*** 

148 01410 

46 

5.5026X10*7 

57 74057 

96 

9.9168X10**8 

149.99637 

47 

[ 2.5862X10*8 

59 41267 

97 

9 6193X10*8* 

151.98314 

48 

1.2414X108* 

61 09391 

98 

9 4269X10*8* 

153.97437 

49 

6.0828X1082 

62 78410 

99 

9 3326X10*86 

156 97000 

30 

3 0414X108* 

64 48307 

100 

9 3326X10*8’ 

157 97000 
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FACTORS FOR COMPUTING PROBABLE ERRORS 


n 

1 1 

1 

.6746 

.6745 

.8453 

.8453 

•y/n 

1 

> 

— 1 

1 

> 

n-y/n — 1 

VnCn - 1) 

2 

.707107 

.707107 

.6745 

.4769 

.4227 

.5978 

3 

.577350 

.408248 

.4769 

.2754 

.1993 

.3451 

4 

. 500000 

.288675 

.3894 

.1947 

. 1220 

.2440 

S 

.447214 

223607 

3372 

.1508 

0845 

.1890 

6 

! .408248 

182574 

3016 

.1231 

1 . 0630 

.1543 

7 

377964 

154303 

2754 

1041 

. 0493 

.1304 

8 

353553 

. 133631 

2549 

.0901 

0399 

. 1130 

9 

. 333333 

.117851 

2385 

0795 

1 . 0332 

.0996 

10 

316228 

. 105409 

.2248 

.0711 

0282 

0891 

11 

301511 

095346 

.2133 

0643 

0243 

0806 

12 

288675 

087039 

.2034 

0587 

0212 

0736 

13 

277350 

080064 

.1947 

0540 

0188 

0677 

14 

267261 

074125 

.1871 

0500 

0167 

1 0627 

15 

258199 

.069007 

.1803 

.0465 

0151 

0583 

16 

250000 

064550 

. 1742 

0435 

0136 

0546 

17 

242536 

060634 

1686 

0409 

0124 

0513 

18 

235702 

057166 

.1636 

.0386 

0114 

0483 

19 

229416 

054074 

1590 

0365 

0105 

0457 

20 

223607 

.051299 

.1547 

0346 

0097 

0434 

21 

.218218 

048795 

.1508 

0329 

0090 

.0412 

22 

213201 

046524 

.1472 

.0314 

0084 

0393 

23 

208514 

044455 

1438 

0300 

0078 

0376 

24 

1 204124 

042563 

1406 

0287 

0073 

0360 

26 

200000 

040825 

1377 

0275 

0069 

0345 

26 

196116 

.039223 

1349 

0265 

0065 

.0332 

27 

192450 

037743 

1323 

0255 

0061 

0319 

28 

188982 

036370 

1298 

0245 

0058 

0307 

29 

185695 

.035093 

.1275 

0237 

0056 

.0297 

30 

182574 

.033903 

1252 

.0229 

0052 

0287 

31 

179605 

032791 

1231 

.0221 

00.50 

.0277 

32 

176777 

031750 

.1211 

0214 1 

0047 

.0268 

33 

174078 

030773 

1192 

.0208 

(X)45 

.0260 

34 

171499 

029854 

.1174 

.0201 

1 

0043 

0252 

35 

169031 

028989 

1157 

0196 1 

.0041 

0245 

36 

166667 

028172 

.1140 

0190 

0040 

0238 

37 

164399 

027400 

1124 

0185 

0038 

.0232 

38 

162221 

026660 

1109 

0180 i 

.0037 

0225 

39 

160128 

025976 

1094 

0175 

,0035 

0220 

40 

158114 

025318 i 

1080 

0171 

0034 

0214 

41 

166174 

024693 

1066 

0167 

0033 

0209 

42 

.154303 

024098 

1053 

0163 

0031 

.0204 

43 

152499 

023531 

1041 

.0159 

0030 

0199 

44 

.150756 

022990 

1029 

0155 

0029 

0194 

45 

149071 i 

022473 

1017 

.0152 

0028 

0190 

46 

147442 

021979 

1005 

0148 

0027 

0186 

47 

145865 

021507 

0994 

.0145 

0027 

0182 

48 

144338 

021054 

0984 

0142 

0026 

0178 

49 

. 142857 

.020620 

0974 

.0139 

.0025 

.0174 

60 

141421 

020203 

0964 

0136 

0024 

0171 
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FACTORS FOR COMPUTING PROBABLE ERRORS 
(Continued) 


n 

1 

1 

.6745 

6745 

.8453 

8453 

\/n 

y / n(n — 1 ) 


\/ — 1 ) 

7 iy/n — 1 

■\/uin — 1 

60 

.141421 

020203 

.0964 

.0136 

.0024 

.0171 

51 

.140028 

. 019803 

.0954 

.0134 

.0023 

.0167 

52 

.138675 

019418 

.0945 

.0131 

.0023 

.0164 

63 

.137361 

019048 

.0935 

.0129 

.0022 

.0161 

54 

. 136083 

018692 

.0927 

.0126 

.0022 

.0158 

55 

134840 

018349 

.0918 

0124 

.0021 

.0155 

56 

133631 

018019 

.0910 

.0122 

.0020 

.0152 

57 

. 132453 

017700 

0901 

0119 

.0020 

.0150 

58 

.131306 

017392 

0893 

.0117 

.0019 

.0147 

50 

.130189 

017095 

0886 

.0115 

.0019 

.0145 

60 

129099 

016807 

.0878 

.0113 

.0018 

.0142 

61 

128037 

016529 

0871 

0112 

0018 

0140 

62 

127000 

016261 

0864 

0110 

.0018 

.0138 

63 

I 25988 

016001 

0857 

.0108 

0017 

0135 

64 

125000 

015749 

0850 

0106 

0017 

0133 

65 

124035 

015604 

.0843 

0105 

0016 

.0131 

66 

.123091 

015268 

.0837 

.0103 

.0016 

0129 

67 

.122169 

015038 

.0830 

0101 

0016 

0127 

68 

121268 

014815 

.0824 

0100 

0015 

.0125 

69 

120386 

014599 

.0818 

.0099 

0015 

.0123 

70 

119523 

014389 

0812 

0097 

.0015 

0122 

71 

118678 

014185 

.0806 

0096 

.0014 

.0120 

72 

117851 

013986 

0801 

0094 

.0014 

.0118 

73 

117041 

013793 

0795 

.0093 

0014 

.0117 

74 

116248 

013606 

.0789 

0092 

0013 

.0115 

78 

.115470 

1 013423 ’ 

0784 

.0091 

0013 

0113 

76 

.114708 

1 013245 

0779 

0089 

0013 

01 12 

77 

1 113961 

013072 1 

.0773 

0088 

0013 

.0111 

78 

113228 

012904 1 

0769 

0087 

0012 

0109 

79 i 

1 .112509 

012739 j 

0764 

.0086 

0012 

0108 

1 

80 1 

1 

111803 

012579 1 

0759 

.0085 

0012 

.0106 

81 i 

111111 

.012423 

0754 

0084 

0012 

0105 

82 

1 10432 

012270 

0749 

.0083 

0012 

.0104 

83 

109764 

012121 

.0745 

.0082 

0011 

0103 

84 

109109 

011976 

.0740 

0081 

0011 

0101 

80 

108465 

011835 

0736 

0080 

0011 

0100 

86 

107833 

011696 

.0732 

0079 

0011 

0099 

87 

107211 

.011561 

0727 

0078 

.0011 

0098 

88 

106600 

01 1429 

0723 

0077 

.0010 

0097 

80 

106000 

011300 

.0719 

0076 

0010 

0096 

90 

105409 

.011173 

.0715 

0075 

0010 

0094 

91 

104828 

011050 

0711 

0075 

.0010 

0093 

92 

104257 

010929 

.0707 

.0074 

0010 

.0092 

93 

103695 

.010811 

0703 

.0073 

0010 

.0091 

94 

103142 

.010695 

0699 

.0072 

0009 

.0090 

95 

. 102598 

010582 

.0696 

.0071 

.0009 

.0089 

96 

. 102062 

010471 

.0692 

0071 

0009 

0089 

97 

. 101535 

01 0363 

0688 

.0070 

0009 

0088 

98 

.101015 

010557 

0685 

0069 

0009 

0087 

99 

.100504 

010152 

.0681 

0069 

0009 

.0086 

100 

100000 

0100.50 

0678 

0068 

0008 

0085 


2r)i> 


PROBABILITY OF OCCURRENCE OP DEVIATIONS 

Valid for thirty or more samples. 

Probability of occurrence, expressed as per cent, and odds a/^ainst a 
deviation as great or greater than that designated is given for various ratios 
of the deviation to the probable error and to the standard deviation. 

(From Pearl, Medical Biometry and Statistics, W. B. Saunders Company, 
publishers, by permission ) 


Ratio dev. 
to P.E. 

Probable 

occurrence 

% 

Odds 
against, 
to 1 

Ratio dev. 
to std. 
dev. 

Probable 

occurrence 

% 

Odds 
against, 
to 1 

1.0 

50.00 

1.00 

0 67449 

50.00 

1 00 

1.1 

45.81 

1.18 

0 7 

48.39 

1 07 

1 2 

41.83 

1 39 

0 8 

42.37 

1 36 

1.3 

38.06 

1 63 

0 9 

36.81 

1 72 

1.4 

34.50 

1.90 

1.0 

31.73 

2.15 

1.5 

31.17 

2 21 

1 1 

27.13 

2 69 

1.6 

28.05 

2.57 

1 2 

23.01 

3 35 

1.7 

25.15 

2.98 

1 3 

19 36 

4 17 

1.8 

22 47 

3.45 

1 4 

16.15 

5 19 

1.9 

20.00 

4.00 

1.5 

13.36 

6 48 

2 0 

17 73 

4.64 

1 6 

10 96 

8 12 

2 1 

15 67 

5.38 

1 7 

8.91 

10 22 

2 2 

13 78 

6.25 

1 8 

7 19 

12 92 

2 3 

12 08 

7.28 

1 9 

5.74 

16 41 

2.4 

10.55 

8.48 

2.0 

4.55 

20 98 

2 5 

9 18 

9.90 

2 1 

3.57 

26 99 

2.6 

7.95 

11.58 

2 2 

2 78 

34.96 

2 7 

6.86 

13.58 

2 3 

2.14 

45 62 

2 8 

5 89 

15 96 

2 4 

1.64 

59.99 

2 9 

5.05 

18.82 

2.5 

1.24 

79.52 

3.0 

4 30 

22 24 1 

2 6 

.932 

106 3 

3. 1 

3 65 

26 37 

2 7 

.693 

143 2 

3 2 

3.09 

31 36 

2 8 

.511 i 

194 7 

3 3 

2.60 

37.42 

2 9 

373 

267.0 

3 4 

2 18 

44 80 

3.0 

.270 

369 4 

3 5 

1 82 

53.82 

3 1 

.194 

515 7 

3 6 

1 52 

64.89 

3 2 

.137 

726 7 

3 7 

1 26 

78 53 

3 3 

,0967 

1,033. 

3 8 

1.04 

95 38 

3 4 

.0674 

1,483. 

3 9 

.853 

116 3 

3.5 

.0465 

2,149. 

4 0 

.698 

142 3 

3.6 

.0318 

3,142. 

4 1 

.569 

174 9 

3 7 

.0216 1 

4,637. 

4 2 

.461 

215.8 

3 8 

.0145 

6,915. 

4 3 

.373 

267 2 

3.9 

.00962 

10,394. 

4 4 

.300 

332.4 

4.0 

.00634 

15,772. 

4 5 

.240 

415 0 

5 0 

5 73X10-6 

1 744X10« 

4 6 

. 192 

520 4 

6.0 

2 0X10-7 

5.0X100 

4.7 

.152 

655 3 

7.0 1 

2.6X10-70 

3. 9.x 1077 

4.8 

.121 

828 3 




4 9 

.0950 

1,052. 




5.0 

.0745 

1,341. 




6.0 

.0052 

19,300 




7.0 

.00023 

4 27X106 




8 0 

6.8X10“« 

1.47X107 




9.0 j 

1.3X10-» 

7.30X106 




10.0 

1.5X10-^ 

6.5X1OJ0 





203 




AREAS, ORDINATES AND DERIVATIVES OF THE 
NORMAL CURVE OF ERROR 


The following table gives values of the area under the curve from the ordi- 
nate at t » 0 to the ordinate for the values of t given in the column at the 
left. Values of the ordinate and of the second, third and fourth derivatives 
are also given. 


t 

Area 

Ordi- 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

Fourth 

deriva- 

tive 

t 

Area 

Ordi- 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

hourtli 

deriva- 

tive 

.00 

.0000 

3989 

_ 

3989 

0000 

1 

1968 

M 

1915 

3521 

- 2641 

4841 


,5.501 

.01 

0040 

3989 

— 

3989 

0120 

1 

1965 

.51 

1950 

3.503 

- 2592 

4895 


.6279 

.02 

0080 

3989 

— 

3987 

0239 

1 

1956 

.52 

.1985 

3485 

-.2543 

4947 


.,5056 

.03 

0120 

3988 

— 

3984 

0359 

1 

1941 

.53 

2019 

3467 

- 2493 

4996 


.4831 

.04 

0160 

3986 

- 

3980 

0478 

1 

1920 

.54 

2054 

3448 

- 2443 

5043 


.4605 

.05 

0199 

3984 

— 

3975 

0597 

1 

1894 

.55 

2088 

3429 

- 2.392 

5088 


4378 

.06 

0239 

3982] 

— 

3968 

.0716 

1 

.1861 

.56 

2123 

3411 

- 2341 

51.31 


4150 

.07 

0279 

3980 

— 

3960 

0834 

1 

1822 

.57 

2157 

3391 

- 2289 

5171 


3921 

.08 

0319 

3977| 

— 

3951 

0952 

1 

.1778 

.58 

2190 

3372 

- 2238 

5209 


3691 

.09 : 

0359 

3973 

— 

3941 

1070 

1 

1727 

.59 

2224 

3352 

- 2185 

5245 


3461 

.10 ! 

0398 

3970 

_ 

393o' 

1187 

1 

1671 

.60 

2258 

3332 

- 2133 

5278 


3231 

.11 

0438 

3965 

_ 

39171 

1303 

1 

1609 

.61 

2291 

3,312 

- 2080 

5309 


3000 

.12 

0478 

3961 

_ 

3904 

1419 

1 

1541 

.62 

2324 

3292 

- 2027 

5338 


2770 

.13 

0517 

3956 

— 

3889! 

1534 

1 

1468 

.63 

2357 

3271 

- 1973 

5365 


.2.539 

.14 

0557 

3951 

- 

.3873 

1648 

1 

1389 

.64 

2389 

3251 

- 1919 

5389 


2309 

.15 

0596 

3945 

_ 

3856 

1762 

1 

1304 

.65 

2422 

3230 

- 1865* 

5411 


2078 

.16 

0636 

3939 

— 

3838 

1874 

1 

12141 

.66 

24.54 

3209 

- 1811' 

.54.31 


1849 

.17 

0675 

3932 

— 

3819 

1986 

1 

1118 

.67 

.2486 

3187 

- 1757 

.5448 


1620 

.18 

.0714 

3925! 

— 

3798 

2097 

1 

1017 

.68 

2518 

3166 

- 1702 

5463 


1391 

.19 

0754 

3918 

- 

3777 

2206 

1 

0911 

.69 

2549 

3144 

-.1647 

5476 


1164 


0793 

3910 

— 

3754 

2315 

1 

0799 

.70 

2580 

3123 

!- 1593 

5486 


0937 

.21 

0832 

3902 1 

— 

3730 

2422 

1 

0682 

.<1 

2612 

8101 

- 1538 

5495 


0712 

.22 

0871 

3894 

-- 

3706 

2529 

1 

0560 

.72 

2642 

3079 

- 1483 

.5.501 


0487 

.23 

0910 

38851 

— 

3680 

2634 

1 

0434 

.73 

2673 

3056 

- 1428 

5504 


026.5 

.24 

0948 

3876 

- 

3653 

2737 

1 

0.302 

.74 

2704 

3034 

- 1373 

5506 


0043 

.25 

0987 

3867 

_ 

3625 

2840 

1 

0105 

.75 

.27,34 

3011 

- 1318 

5.505 

- 

0176 

,26 

1020 

3857 

— 

3596 

2941 

1 

0024 

.76 

27U\ 

2989 

- 1262 

5502 

— 

0394 

.27 

10()4 

3847 

_ 

3566 

3040 

0 

9878 

,77 

.2794 

2966 

- 1207 

5197 

— 

0611 

.28 

1103 

3836 

... 

3535 

3138 

0 

9727 

.78 

2823 

2943 

- 11.53 

5490 

— 

0825 

.29 

1141 

3825 

- 

3504 

.3235 

0 

9572 

.79 

2852 

2920 

- . 1098 

,5481 

- 

1037 

.30 

1179 

3814 

_ 

3471 

3330 

0 

9413 

.60 

2881 

2897 

-.1043 

.5469 

_ 

1247 

.31 

1217 

3802 

_ 

3437 

3423 

0 

9250 

.81 

.2910 

2874 

- 0988 

5456 

— 

1455 

.32 

1255 

3790 

— 

3402 

3515 

0 

9082 

.82 

2939 

2850 

- 0934 

.5440 

— 

1660 

.33 

1293 

3778 


3367 

3605 

0 

8910 

.83 

.2967 

j 2827 

- 0880 

.5423 

— 

1862 

.34 

1331 

.3765 

- 

3330 

3693 

0 

8735 

.84 

2996 

2803 

-.0825 

5403 

- 

2063 

.35 

.1368 

3752 

_ 

.3293 

3779 

0 

8556 

.85 

3023 

2780 

- 0771 

5381 

- 

2260 

.36 

1406 

3739 

— 

325,5 

3864 

0 

8373 

.86 

3051 

2756 

- 0718 

5358 

— 

2455 

.37 

1443 

3726 

— 

3216 

3947 

0 

8186 

.87 

3079 

2732 

- 0664 

53.32 

— 

2646 

.38 

1480 

3712 


3176 

4028 

0 

7996 

.88 

.3100 

2709 

- 0611 

5305 

— 

2835 

.39 

1517 

3697 

— 

3135 

4107 

0 

7803 

.89 

.3133 

2685 

- 0558 

5276 

— 

3021 

.40 

1554 

3683 

— 

.3094 

4184 

0 

7607 

.00 

31.59 

2661 

- 0.506 

5245 

— 

3203 

.41 

1591 

3668 

— 

.3051 

4259 

0 

7408 

.91 

3186 

2637 

- 0453 

.5212 

— 

3383 

42 

1628 

3653 

— 

.3008 

.4.3,32 

0 

7206 

.92 

.3212 

2613 

- 0401 

5177 

— 

3559 

.43 

1664 

3637 

— 

2905 

4403 

0 

7001 

.93 

3238 

2589 

- 03.50 

5140 

— 

.3731 

.44 

1700 

3621 

- 

2920 

4472 

0 

6793 

1 .94 

.3264 

2565 

- 0299 

5102 

- 

3901 


1736 

.3605 

_ 

2875 

4539 

0 

6583 

.95 

.3289 

2.541 

- 0248 

.5062 

— 

.4066 

.46 

.1772 

3589 

— 

2830 

.4603 

0 

6371- 

.96 

3315 

2516 

-.0197 

.5021 

— 

4228 

.47 

1808 

3572 

— 

2783 

4666 

0 

6156 

.97 

3340 

2492 

-.0147 

4978 

— 

4387 

.48 

.1844 

3555 

— 

2730 

4727 

0 

5940 

.98 

3365 

2468 

- 0098 

4933 

— 

4.541 

.49 

1879 

3538 

— 

2689 

4785 

0 

5721 

.99 

3389 

2444 

- 0049 

4887 

— 

4692 

.50 

1915 

3521 

- 

2641 

4841 

0 

5501 

IM 

.3413 

2420 

.0000 

.4839 

- 

.4830 
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ABBAS ORDINATES AND DERIVATIVES OF THE 
NO'ilMAL CURVE OF ERROR (Continued) 


t 

Area 

Ordi- 

nate 

Second 

denva- 

tive 

Third 

deriva- 

tive 

Fourth 

deriva- 

tive 

t 

Area 

Ordi- 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

Fourth 

deriva- 

tive 

1.00 

3413 

2420 

0000 

4839 

- 4839 

1.50 

4332 

1295 

1619 


1457 

— 

.7043 

101 

3438 

2390 

0048 

4790 

- 49b3 

1.51 

4345 

1276 

1633 


1387 


6994 

1 02 

3461 

.2371 

0096 

4740 

- 5122 

1.52 

4857 

1257 

1647 


1317 

_ 

6942 

1.03 

3485 

2347 

.0143 

.4688 

- 6257 

1.53 

4370 

1238 

.1660 


.1248 

— 

6888 

104 

3508 

2323 

0190 

4035 

- 6389 

1.54 

.4382 

1219 

1672 


1180 

- 

6831 

1.05 

.3531 

2299 

0236 

4580 

- 6516 

1.55 

.4394 

1200 

1683 


1111 

_ 

.6772 

106 

.3554 

2275 

.0281 

4524 

-.5639 

1.66 

4406 

1182 

1694 


1044 

_ 

6710 

107 

3677 

2251 

0326 

4467 

- 5758 

1.57 

4418 

1163 

1704 


0977 

— 

.6646 

1.08 

3599 

2227 

.0371 

4409 

- 6873 

1.68 

4430 

1145 

.1714 


0911 

— 

.6580 

1.09 

8621 

2203 

0414 

4350 

- 5984 

1.59 

4441 

1127 

1722 


0846 

- 

6511 

1.10 

3643 

2179 

.0458 

4290 

- 6091 

1.60 

4452 

1109 

1730 


0781 

— 

6441 

1 11 

3665 

2155 

0500 

4228 

- 6193 

1.61 

4463 

1092 

1738 ' 


0717 

— 

.6368 

1.12 

3686 

2131 

0542 

.4166 

-.6292i 

162 

4474 

1074 

1745 


0654 

— 

.6293 

1 13 

.3708 

2107 

0583 

.4102 

- 6386 

1.63 

4485 

1057 

1751 


0591 

— 

6216 

1.14 

3729 

2083 

0624 

4038 

-.6476 

1.64 j 

4495 

1040 

1757 


0529 

- 

6138 

1.15 

3749 

2059 

0664 

3973 

-.6561 

l .$5 

45a5 

1023 

1762 


0468 

_ 

.6057 

1.16 

3770 

2036 

0704 

3907 

-.6643 

1.66 

4515 

1006 

1766 


0408 

— 

5975 

1.17 

3790 

2012 

0742 

3840 

- 6720 

1 67 

4525 

0989 

1770 


0349 

_ 

5891 

1 18 

3810 

1989 

0780 

3772 

- 6792 

1.68 

4535 

0973 

.1773 


0290 

— 

5806 

1 19 

3830 

1965 

0818 

3704 

- 6861 

1.69 

4545 

0957 

.1776 


0233 

- 

5720 

1.20 

3849 

1942 

0854 

3635 

- 6926 

1.70 

4554 

0941 

1778 


0176 


.5632 

1.21 

3869 

1919 

0890 

3566 

- 6986 

1 71 

4564 

0925 

1779 


0120 

— 

5542 

122 

3888 

1895 

0926 

3496 

- 7042 

172 

4573 

0909 

1780 


0065 

— 

.5482 

1.23 

3907 

1872 

0960 

3425 

- 7094 

1 73 

4582 

0893 

1780 


0011 

— 

5360 

1.24 

3925 

1849 

0994 

3354 

- 7141 

1.74 

4591 

0878j 

1780 

- 

0042 

- 

5267 

1.25 

3944 

1827 

1027 

3282 

- 7185 

1.75 

4599 

0863 

1780 

_ 

0094 


5173 

1 26 

3962 

1804 

.1060 

3210 

- 7224 

1.76 

4608 

0848 

.1778 

— 

0146 


.6079 

127 

3980 

1781 

1092 

3138 

- 7259 

1 77 

4616 

0833 

1777 

_> 

0196 

— 

4983 

128 

3997 

1759 

1123 

3065 

- 7291 

1,78 

4625 

0818 

.1774 

— 

0245 

— 

.4887 

1 29 

4015 

1736 

1153 

2992 

- 7318 

1.79 

4633 

0804 

.1772 

_ 

0294 


.4789 

1.30 

4032 

1714 

1182 

2918 

- 7341 

1.80 

4641 

0790 

1769 

_ 

0341 


.4692 

1 31 

4049 

1692 

1211 

2845 

- 7361 

1.81 

4649 

0775 

1765 

— 

0388 

— 

4593 

1.32 

4066 

1669 

1239 

2771 

- 7376 

1.82 

4656 

0761 

1761 

— 

0433 

— 

4494 

1 33 

4082 

1647 

1267 

2697 

- 7388 

1.83 

4664 

0748 

.1756 

— 

0477 

— 

4395 

1.34 

4099 

1626 

1293 

2624 

- 7395 

1.84 

4671 

0734 

1751 

- 

0521 

- 

4295 

1.35 

4115 

1604 

1319 

2550 

- 7399 

1.85 

4678 

0721 

1748 

_ 

0563 

_ 

4195 

1 36 

4131 

1582 

1344 

2478 

- 7400 

1 86 

4686 

0707 

1740 

— 

0605 

— 

4095 

1.37 

4147 

1661 

.1369 

2402 

-.7396 

1.87 

4693 

0694 

1734 

— 

0645 

— 

3995 

1.38 

4162 

1540 

1392 

2328 

- 7389 

1.88 

4700 

0681 

.1727 

— 

0685 

— 

3894 

1 39 

4177 

1518 

1416 

2254 

- 7378 

1.89 

4706 

0669 

1720 

- 

0723 


8793 

1.40 

4192 

1497 

1437 

i 2180 

- 7364 

1.90 

4713 

0656 

.1713 

— 

0761 


3693 

1.41 

4207 

1476 

1459 

2107 

- 7347 

191 

4719 

0644 

.1705 

— 

0797 

_ 

3692 

1.42 

4222 

1456 

1480 

2033 

- 7326 

1.92 

4726 

0632 

1697 

— 

0833 

— 

3492 

1 43 

4236 

1435 

1600 

1960 

- 7301 

1.93 

4732 

0620 

1688 

— 

0867 

— 

3892 

1 44 

4251 

1415 

.1519 

.1887 

- 7274 

1.94 

4738 

0606 

.1679 


0900 

-*• 

8292 

1.45 

4265 

1304 

1637 

1816 

- 7243 

1.95 

4744 

0596 

.1670 

__ 

0933 

_ 

3192 

146 

4279 

1374 

1655 

.1742 

-.7209 

1.96 

4750 

0584 

1661 

— 

0964 

— 

.8093 

1.47 

4292 

1354 

.1572 

1670 

- .7172 

1.97 

4756 

0573 

1651 

— 

0994 

— 

2994 

1.48 

4306 

1334 

.1588 

1599 

-.7132 

1.98 

4762 

0562 

.1641 

! — 

1024 

— 

2895 

149 

.4319 

1315 

1604 

1528 

-.7089 

199 

4767 

0551 

.1630 

- 

1052 

- 

2797 

L 50 

.4332 

.1295 

.1619 

1457 

- 7643 

2.90 

4773 

0640 

1620 


.1080 


B 700 
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AREAS, ORDINATES AND DERIVATIVES OF THE 
NORBiAL CURVE OF ERROR (Continued) 


t 

Area 

Ordi. 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

Fourth 

deriva- 

tive 

r 

Area 

Ordi- 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

Fourth 

deriva- 

tive 

2 M 

.4773 

054C 

nm 

1-.1080 


2 ^ 

.4938 

.0175 

.0920 

-.1424 

0800 

2.01 

. 477J 

.0521 

HmI 


1-.2803 

2.51 

. 494 ( 

. 017 ] 

.0906 

-. 14ie 

.0836 

2.02 

.4781 

0511 

.1598 

-.1132 


2.52 

. 494 ] 

.0167 

.0892 

-. 140 ? 

0871 

2.03 

4781 

.0501 

.1586 

- iis ; 

- 2411 

2.53 

. 494 £ 

. 016S 

.0878 

-.1391 

.0905 

2.04 

4793 

.0498 

.1575 

-.1180 

-.2316 

2.54 

.4945 

.0150 

.0864 

-.1389 

0937 

2.05 

.4798 

0488 

.1563 

-.1203 

-.2222 

2.55 

.4046 

.0155 

.0850 

-.1380 

0968 

2.06 


.0471 

mmi 

-.1225 

- 2129 

2.56 

.4948 

.0151 

.0836 

-. 137C 

0998 

w¥i7] 


.0461 

.1538 

-.1245 


2.57 

. 494 ( 

.0147 

.0823 

- 136C 

1027 


.4812 

.0459 

.1526 

-.1265 

-.1945 

2.68 

.4951 

.0143 

.0809 

-. 13,50 

.1054 


.4817 

.0449 

.1513 

- 1284 

-.1854 

2.59 

.4952 

.0139 

.0796 

-.1339 

.1080 

2.10 

4821 



-.1302 

-.1765 

2.60 

4953 

.0136 

.0782 

- 1328 

.1106 

2.11 

482fi 

.0431 

.1487 

- 1320 

-.1676 

2.61 

4955 

.0132 

.0769 

-.1317 

1129 

2.12 

mm 

.0422 

.1474 

- 1336 

-.1588 

2.62 

4956 

0129 

.0756 

-.1305 

.1152 

2.13 

.4834 

.0413 

Kiilil 

-.1351 


2.63 

.4957 

0126 

.0743 

- 1294 

.1173 

2.14 

4838 

Kg 

1446 

-.1366 

- 1416 

2.64 

.4659 

.0122 

.0730 

-.1282 

.1194 

2.15 

4842 

0396 

.1433 


-.1332 

2.65 

4960 

0119 

.0717 

- 1270 

.1213 

2.16 

.4846 

0387 

.1419 

- 1393 

-.1249 

2.66 

.4961 

0116 

.0705 

- 1258 

1231 

2.17 


0379 

1405 


-.1167 

2.67 

.4962 

.0113 

.0692 

- 1245 

1248 

2.18 

4854 

.0371 

1391 

- 1416 


2.68 

.4963 

0110 

.0680 

- 1233 

1264 

2.19 

4857 

.0363 

.1377 

- 1426 


2.69 

4964 

.0107 

.0668 

- 1220 

1279 

2.20 

4861 

0355 

.1362 


-.0927 

2.70 

4965 

.0104 

.0656 

- 1207 

1293 

2.21 

4865 

0347 

.1348 

- . 1445 


2.71 

.4966 

0101 

.0644 

- 1194 

1306 

2.22 

4868 

0339 

.1333 

- 1453 

- 0774 

2.72 

.4967 

0099 

0632 

- 1181 

1317 

2.23 

.4871 

0332 

.1319 



2.73 

4968 

0096 

0620 

- 1168 

.1328 

2.24 

.4875 

0325 


-.1467 


2.74 

.4969 

0094 

.0608 

- 11.54 

.1338 

2.25 

4878 

0317 

.1289 

- 1473 

- 0554 

2.75 

4970 

.0091 

.0597 

- 1141 

1347 

2.26 

4881 

0310 

.1275 

- 1478 

-.0484 

2.76 

4971 

.0089 

.0585 

-.1127 

1356 

2.27 

4884 

EEnE ] 

.1260 

- 1483 

-.0414 

2.77 

4972 

.0086 

. 0,574 

- 1114 

1363 

2.28 

4887 

0297 

.1245 

- 1486 

-.0346 

2 78 

.4973 

.0084 

1 .0563 

-.1100 

1369 

2.29 

.4890 



BB 

- 0279 

1 2.79 

.4974 

.0081 

.0552 

- 1087 

.1375 

2.80 

4893 

0283 

1215 

- 1492 

-.0214 

2.80 

4974 

0079 

.0541 

- 1073 

1379 

2 31 

4896 

0277 

mmml 

- 1494 


2.81 

4975 

.0077 

0531 

-.1059 

1383 

2.32 

4898 

0271 

.1185 

-.1495 


2.82 

4976 

.0075 

. 0,520 

1 - 1045 

1386 

2.33 

4901 

0264 


- 1496 


2.83 

4977 

0073 

.0510 

- 1031 

1389 

2.34 

4904 

0258 

.1155 

- 1496 


2.84 

4977 

0071 

.0500 

- 1017 

1390 

2.35 

i ™ 

0252 

.1141 



2.85 

4978 

0069 

.0490 

- 1003 

1391 

2.36 


0246 

.1126 

- 1494 

.01491 

2.86 

4979 

.0067 

.0480 

- 0990 

1391 

2.37 

4911 

0241 

.1111 

- 1492 


2 87 

.4980 

0065 

0470 

- 0976 

.1391 

2.38 

.4913 

0235 


- 1490 

.0258 

2.88 

.4980 

0063 

.0460 

- 0962 

.1389 

2.39 

4916 

0229 


- 1487 

.0311 

2.89 

4981 

0061 

.0451 

-.0948 

1388 

2.40 

4918 

0224 

.1066 



2.90 

4981 

0060 

.0441 

- 0934 

1385 

2.41 

EmD 

0219 

mmm\ 

- 1480 

.0412 

2.91 

4982 

.0058 

.0432 

-.0920 

1382 

2.42 

.4922 

0213 

.1036 

- 1475 

.0461 

2.92 

4983 

0056 

.0423 

- 0908 

1378 

2.43 

4925 





2.93 

.4983 

0055 

.0414 

-.0893 

.1374 

2.44 

4927 



-.1465 

.0554 

2.94 

.4984 

0053 

.0405 

- 0879 

.1369 

2.45 

IWI 

0198 

.0992 

- 1459 


2.95 

.4984 

0051 

.0396 

- 0865 

1364 

2^46 

.4931 

.0194 

.0978 

- 14,53 


2.96 

.4985 

0050 

.0388 

-.0852 

.1358 

2.47 

4932 

.0189 

.0963 

- 1446 


2.97 

.4985 

0049 

.0379 

-.0838 

.1352 

2.48 

4934 

0184 

.0949 

- 1439 

.0723 

2.98 

.4986 

0047 

.0371 

- 0825 

.1345 

2.49 

.4936 


.0935 

-.1432 


2.99 

4980 

.0046 

.0363 

-.0811 

1337 

2^ 

4938 

01751 

Kifll 

- 1424 


2.00 

.4987 

0044 

.0355 

- 0798 

1330 
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AREAS, ORDINATES AND DERIVATIVES OP THE 
NORMAL CURVE OF ERROR (Continued) 


t 

Area 

Ordi- 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

Fourth 

deriva- 

tive 

t 

Area 

Ordi- 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

FourUi 

deriva- 

tive 


4987 

0044 

0355 

— 

0798 

L330 

3.50 

4998 

0009 

0098 

— 

0283 

.0694 

3 01 

4987 

0043 

0347 

— 

0785 

1321 

3.51 

4998 

0008 

0095 

— 

0276 

0681 

3 02 

.4987 

0042 

0339 

— 

0771 

1313 

3 52 

.4998 

0008 

0093 

— 

0269 

0669 

3.03 

4988 

0041 

.0331 

— 

0758 

1304 

3.53 

4998 

(K)08 

0090 

— 

0262 

0656 

3.04 

4988 

0039 

0324 

- 

0745 

.1294 

3.54 

4998 

0008 

0087 

— 

0256 

0643 

3.05 

4989 

0038 

0316 

_ 

0732 

1285 

3.55 

4998 

0007 

0085 

_ 

0249 

0631 

3 00 

4989 

0037 

0309 

_ 

0720 

1275 

3 56 

4998 

0007 

0082 

— 

0243 

0618 

3.07 

4989 

0030 

0302 

— 

0707 

1264 

3.57 

.4998 

0007 

0080 

— 

0237 

0606 

3.08 

4990 

0035 

0295 

— 

0694 

1254 

3.58 

4998 

0007 

0078 

— 

0231 

0594 

3.09 

4990 

0034 

0288 

— 

0682 

1243 

3.59 

4998 

0006 

0075 

— 

0225 

0682 

3.10 

4990 

0033 

0281 

_ 

0669 

1231 

3.60 

4998 

0006 

0073 

_ 

0219 

0570 

3.11 

4991 

0032 

0275 

— 

0657 

1220 

3.01 

4999 

0006 

.0071 

~ 

0214 

.0559 

3.12 

4991 

0031 

0268 

— 

0645 

1208 

3 62 

4999 

fK)06 

0069 

— 

0208 

0647 

3 13 

4991 

0030 

0262 

— 

0633 

1196 

3.63 

4999 

0006 

0067 

— 

0203 

0536 

3 14 

.4992 

0029 

.0256 

- 

0621 

1184 

3.64 

4999 

0005 

0065 

— 

0198 

0524 

3.15 

4992 

0028 

0249 

_ 

0609 

1171 

3.65 

4999 

0005 

0063 

_ 

0192 

0513 

3.10 

4992 

0027 

0243 

— 

0598 

1159 

3.66 

4999 

0005 

0061 

— 

0187 

0502 

3.17 

4992 

0026 

0237 

— 

0586 

1146 

3 67 

4999 

0005 

0059 

— 

0182 

(k92 

3.18 

4993 

0025 

0232 

— 

0575 

1 133 

3 68 

4999 

0005 

0057 

— 

0177 

0481 

3.19 

4993 

0025 

0226 

- 

0564 

1120 

3.69 

4999 

0004 

0056 

— 

0173 

.0470 

3.20 

4993 

0024 

0220 

_ 

0552 

1107 

3.70 

4999 

0004 

0054 

— 

0168 

0460 

3 21 

4993 

0023 

0215 

— 

0541 

1093 

3 71 

4999 

0004 

0052 

— 

0164 

0450 

3.22 

.4994 

0022 

0210 

_ 

0531 

1080 

3 72 

4999 

0004 

0051 

— 

0159 

0440 

3.23 

4994 

0022 

0204 

— 

0520 

1066 

3 73 

4999 

0004 

0049 

— 

0155 

.0430 

3.24 

4994 

0021 

.0199 

- 

0509 

1053 

3.74 

4999 

0004 

0048 

— 

0150 

.0420 

3.25 

4994 

0020 

0194 

_ 

0499 

1 .1039 

3.75 

4999 

0004 

0046 

_ 

0146 

.0410 

3 20 

4994 

0020 

0189 

— 

0488 

: 1025 

3 76 

4999 

0003 

0045 

— 

0142 

0401 

3 27 

499:) 

0019! 

0184 

_ 

0478 

i 1011 

3 77 

4999 

0003 

0043 

— 

0138 

0392 

3.2S 

4119:), 

0018! 

0180 

— 

0468 

! 0997 

3.78 

4999 

0003 

0042 

— 

0134 

0382 

3 29 

4995 

j 0018 

0175 


0458 

1 0983 

3.79 

4999 

0003 

0041 

— 

0131 

0373 

3.30 

4995 

0017 

0170 

_ 

0449 

! 0969 

3.80 

4999 

0003 

0039 

_ 

0127 

0365 

3 31 

49951 

0017 

0166 

_ 

0439 

r 0955 

3 81 

4999 

0003 

0038 

— 

0123 

0356 

3 32 

4996 1 

0016 

0162 

— 

a429 

1 0941 

3.82 

4999 

0003 

0037 

— 

0120 

0347 

3.33 

4996 { 

0016 

0157 

_ 

0420 

1 0927 

3.83 

4999 

0003 

0036 

— 

0116 

0339 

3 34 

4996 

0015 

0153 

- 

0411 

0913 

3.84 

4999 

0003 

0034 

— 

0113 

0331 

3.35 

4996 

0015 

0149 

_ 

0402 

; 0899 

3.85 

4999 

0002 

0033 

_ 

0110 

0323 

3.36 

4990 

0014 

0145 

_ 

0393 

, 0885 

3 86 

4999 

0002 

0032 

— 

0107 

0315 

3.37 

4990 

0014 

0141 

— 

0384 

0871 

3.87 

5000 

0002 

0031 

— 

0104 

.0307 

3.38 

4990 

0013 

0138 

_ 

0376: 

0857 

3.88 

5000 

0002 

0030 

— 

0100 

0299 

3.39 

4997 

0013 

0134 

- 

0367 

.0843 

3.89 

5000 ! 

0002 

0029 

— 

0098 

0292 

3.40 

4997 

0012 

0130 

_ 

0359 

.0829 

3.90 

5000 

0002! 

0028 

_ 

0095 

0284 

3.41 ; 

4997 

0fil2 

0127 

— 

0350 

0815 

3 91 

5000 

0002 

0027 

— 

0092 

0277 

3 42 ' 

4907 

0012 

0123 

_ 

0342 

0801 

3 92 

5000 

0002 

0026 

— 

0089 

0270 

3 43 

4997 

0011 

0120 

— 

0334 

0788 

3 93 

5000 

0002 

0026 

— 

0086 

0263 

3.44 

4997 

ooir 

0116 

- 

0327 

0774 

3.94 

5000 

0002 

0025 

— 

0084 

0256 

3.45 

4997 

0010 

0113 

_ 

0319 

0761 

3.95 

5000 

0002 

0024 

_ 

0081 

i 0250 

3.40 

4997 

0010 

0110 

_ 

0311 

0747 

396 

5000 

0002 

0023 


0079 

i 0243 

3 47 

4997 

0010 

0107 

_ 

0304 

0734 

3 97 

5000 

0002 

0022 

— 

0076 

1 0237 

3.48 

4998 

0009 

0104 

_ 

0297 

0721 

3.98 

5000 

00011 

0022 

— 

0074 

0230 

3.49 

4998 

0009 

0101 

- 

0290 

.0707 

3.99 

5000 

0001 

0021 

— 

0072 

,0224 

3.50 

4998 

0009 

0098 



0283 

.0694 

4.00 

6000 

0001 

0020 

_ 

0070 

1 0218 
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AREAS, ORDINATES AND DERIVATIVES OF THE 
NORMAL CURVE OF ERROR (Continued) 


t 

1 

Area 

Ordi- 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

Fourth 

deriva- 

tive 

i 

Area 

Ordi- 

nate 

Second 

deriva- 

tive 

Third 

deriva- 

tive 

Fourth 

deriva- 

tive 

4.00 

50001 

0001 

0020 

— 

0070 

0218 

4.50 

.5000 

0000 

0003 

— 

0012 

0047 

4.01 

5000 

0(K)1 

0019 

— 

0067 

0212 

4.51 

5000 

0000 

0003 

— 

.0012 

0045 

4.02 

5000 

0001 

0019 

— 

0065 

0207 

4..52 

.5(M)0 

0000 

0003 

— 

.0012 

0044 

4.03 

5000 

0001 

0018 

— 

0063 

0201 

4.,53 

.50(KJ 

0000 

0003 

— 

0011 

0042 

4.04 

5000 

0001 

.0018 

- 

0061 

.0195 

4.54 

.5000 

0000 

.0003 

- 

0011 

0041 

4.05 

5000 

0001 

.0017 

— 

0059 

0190 

4.55 

..5000 

.0000 

.0003 

_ 

0010 

0039 

4.06 

5000 

0001 

.0016 

— 

00.58 

.0185 

4.,56 

..5000 

0000 

0002 

— 

0010 

00.38 

4.07 

.5000 

0001 

0016 

— 

00.5(i 

0180 

4..57 

,5000 

0000 

0002 

— 

0010 

00.37 

4.08 

5000 

0001 

0015 

— 

00.54 

0175 

4..58 

.5000 

0000 

.0002 

— 

0009 

0035 

4 09 

.5000 

0001 

0015 

- 

0052 

0170 

4.59 

5000 

0000 

0002 

- 

0009 

0034 

4.10 

.5000 

0001 

0014 

_ 

0051 

0165 

4.60 

.5000 

0000 

0002 

_ 

0009 

003.3 

4 11 

.5000 

0001 

0014 

— 

0049 

0160 

4.61 

.5000 

0000 

0002 

— 

0008 

0032 

4 12 

5000 

0001 

0013 

— 

0047 

0156 

4 62 

5000 

0000 

0002 

— 

0008 

0031 

4 13 

.5000 

0001 

0013 

— 

0046 

0151 

4.63 

5000 

0000 

0002 

— 

.0008 

0030 

4 14 

.5000 

0001 

0012 

— 

0044 

0147 

4.64 

.5000 

0000 

.0002 

- 

0007 

.0028 

4.15 

.5(HK) 

(KK)! 

0012 

_ 

0043 

0143 

4.65 

5000 

0(K)0 

.0002 

_ 

0007 

0027 

4 16 

.50(K) 

0001 

0011 

— 

(K)42 

01.38 

4.66 

.5000 

0000 

0002 

— 

0007 

0026 

4 17 

5000 

0001 

0011 

— 

0040 

01.34 

4.67 

.5000 

0000 

0002 

_ 

0006 

0026 

4.18 

5000 

0001 

0011 

— 

0039 

01.30 

4.68 

.5000 

0000 

0002 

■— 

0006 

0025 

4 19 

.5000 

0001 

0010 

- 

0038 

0127 

4.69 

5000 

0000 

0001 


0006 

0024 

4.20 

.5000 

0001 

0010 

_ 

0036 

012,3 

4.70 

.5000 

0000 

0001 

_ 

0006 

0023 

4 21 

5000 

0001 

.0000 

— 

0035 

0119 

4 71 

,5000 

(K)00 

.0001 

— 

0006 

0022 

4.22 

5000 

0001 

0009 

— 

00.34 

0116 

4 72 

.5000 

0000 

0001 

— 

0005 

0021 

4 23 

.5000 

0001 

0009 

— 

0033 

0112 

4 73 

5000 

0000 

0001 

— 

(KK)5 

0020 

4.24 

.5000 

0001 

0009 

~ 

0032 

0109 

4 74 

5000 

0000 

.0001 


.0005 

(X)2n 

4.25 

.5000 

(K)01 

0008 

_ 

(K)31 

.0105 

4.75 

.5(KM) 

0000 

0001 


0005 

0019 

4.26 

.5000 

(KK)1 

0008 

— 

0030 

0102 

4.76 

5000 

0000 

.0001 

— 

0005 

0018 

4 27 

.5000 

0000 

(K)08 

— 

0029 

0099 

4 77 

.50(M) 

0000 

0001 

— 

0004 

0018 

4.28 

.5000 

0000 

0007 

— 

(K128 

0096 

4.78 

.5(M)0 

0000 

0001 

— 

0004 

0017 

4.29 

.5000 

0000 

0007 

- 

(XJ27 

009,3 

4.79 

.5(KM) 

0000 

.0001 

- 

0004 

(M)16 

4.30 

.5(X)0 

0000 

0007 

_ 

(K>26 

0090 

4.80 

.5(M)0 

tH)00 

0001 

_ 

0004 

(K)16 

4 31 

,50(K) 

CKIOO 

0007 

— 

0025 

.0087 

4 81 

5000 

0000 

0001 

— 

0004 

0015 

4 32 

5000 

0000 

0006 

— 

0024 

0085 

4 82 

.5000 

0000 

0001 

— 

.0004 

0015 

4.33 

5000 

0000 

0006 

_ 

0023 

0082 

4 8.3 

5000 

0000 

0001 

— 

0003 

0014 

4.34 

.5000 

0000 

.0006 

- 

0022 

0079 

4.84 

.5000 

(K)(K) 

0001 

- 

0003 

0013 

4.35 

,5000 

0000 

0006 

_ 

0022 

0077 

4.85 

.5000 

0000 

0001 

_ 

000.3 

0013 

4 36 

5000 

0000 

0005 

— 

0021 

0074 

4.86 

.5000 

0000 

0001 

— 

0003 

0012 

4.37 

.5000 

0000 

0005 

— 

0020 

0072 

4.87 

..5000 

0000 

0001 

— 

0003 

0012 

4.38 

..5000 

OCKX) 

0005 

— 

0019 

0070 

4 88 

.5000 

0000 

0001 

— 

0003 

0012 

4.39 

.5000 

0000 

0005 

- 

0019 

0067 

4 89 

5000 

0000 

(K)01 

- 

0003 

0011 

4.40 

5000 

0000 

0005 



0018 

0065 

4.90 

.,5000 

0000 

0001 

_ 

0003 

0011 

4 41 

5000 

0000 

0004 

— 

0017 

oor».3 

4 91 

.5000 

0000 

0001 

— 

0002 

0010 

4 42 

5000 

0000 

.0004 

— 

0017 

0061 

4 92 

.,5000 

0000 

.0001 

— 

0002 

0010 

4.43 

5000 

0000 

.0004 

— 

0016 

0059 

4 93 

.5000 

0000 

0001 

— 

0002 

0009 

4.44 

5000 

0000 

0004 

- 

0016 

0057 

4.94 

.5000 

.0000 

.0001 

- 

0002 

0(M)9 

4.45 

5000 

0000 

0004 

_ 

0015 

0055 

4.95 

.5000 

0000 

.0000 

_ 

0002 

0009 

4.46 

5000 

0000 

0004 

— 

0014 

.0053 

4.96 

.5000 

0000 

0000 

— 

0002 

0008 

4.47 

.5000 

0000 

.0004 

— 

0014 

00.5? 

4 97 

.5000 

0000 

0000 

— 

0002 

0008 

4.48 

5000 

0000 

0003 

— 

0013 

00.50 

4 98 

5000 

0000 

0000 

— 

0002 

0008 

4 49 

5000 

0000 

0003 

- 

0013 

.0048 

4 99 

5000 

0000 

.0000 

- 

0002 

0007 

4.50 

5000 

0000 

i 0003 

- 

0012 

0047 
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COMPLETE ELLIPTIC INTEGRALS 


K 


J ^ir/2 
0 


(l4> 

\/l — SlTl^ <i> 


E 



— sin* • d<l>. 


sin ■ 1 k 

K 

loR K 

1 fein“^ k 

K 

log K 

0° 

1 5708 

0 196120 

1 40° 

1 7868 

0.252068 

1 

1 5709 

0 196153 

41 

1 7992 

0 255085 

2 

1 5713 

0 196252 

42 

1 8122 

0 258197 

3 

1.5719 

0 196418 

43 

1 8256 

0 261406 

4 

1.5727 

0 196649 

44 

1 . 8396 

0.264716 

5 

1 . 5738 

0 196947 

45 

1 8541 

0 268127 

0 

1 5751 

0 197312 

46 

1 .8691 

0 271644 

7 

1 5767 

0 197743 

47 

1 8848 

0 275267 

8 

1 5785 

0 198241 

48 

1 9011 

0 279001 

9 

1 5805 

0 198806 

49 

1.9180 

0 282848 

10 

1 5828 

0 199438 

50 

1 9356 

0 286811 

1 ] 

1 5854 

0 200137 

51 

1 9539 

0 290895 

12 

1 5882 

0 200904 

52 

1 . 9729 

0 295101 

13 

1 5913 

0 201740 

53 

1 . 9927 

0 299435 

14 

1 . 5946 

0.202643 

54 

2.0133 

0 303901 

15 

1 5981 

0 203615 

55 

2.0347 

0 308504 

U> 

1 6020 

0 204657 

56 

2.0571 

0 313247 

17 

1 6061 

0 205768 

57 

2.0804 

0 318138 

18 

1 6105 

0 206948 

58 

2 1047 

0 323182 

19 

1 6151 

0 208200 

59 

2.1300 

0 328384 

20 

1 6200 

0 209522 

00 

2 1565 

0 333753 

21 

1 6252 

! 0 210916 

61 

2 1842 

0 339295 

22 

1 6307 

0 212382 

62 

2 2132 

0 345020 

23 

1 . 6365 

0 213921 

63 

2 2435 

0 350936 

24 

1 6426 

0 215533 

64 

2 2754 

0 357053 

25 

1 6490 

0 217219 

65 

2 3088 

0 363384 

26 

1 6557 

0 218981 

66 

2 3439 

0 369940 

27 

1 6627 

0 220818 

67 

2 3809 

0 376736 

28 

1 6701 

0 222732 

68 

2 4198 

0 383787 

29 

1 6777 

0.224723 

69 

2 4610 

0.391112 

30 

1 6858 

0 . 226793 

70 

2 5046 

0 398730 

31 

1 6941 

0 228943 

71 

2 5507 

0 406665 

32 

1 7028 

0 231173 

72 

2 5998 

0 414943 

33 

1 7119 

0 233485 

73 

2.6521 

0.423596 

34 

1 7214 

0 235880 

74 

2.7081 

0 432660 

35 

1 7312 

0 238359 1 

75 

2 7681 

0 442176 

36 

1 7415 

0 240923 ;| 

76 

2 8327 i 

0 452196 

37 

1 7522 

0 243575 i 

77 

2 9026 1 

0 462782 

38 

1 7033 

0 246315 I 

78 

2 9786 

0 474008 

39 

1.7748 

0 249146 

79 

3 0617 1 

0 485967 

40 

1 7868 

0.252(M>8 I 

SO 

3 1534 ' 

0 498777 
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COMPLETE ELLIPTIC INTEGRALS (Continued) 


sin“i k 

K 

log K i 

sm 1 k 

K 

log K 

80° 

3.1534 

0 498777 

85° 

3 8317 1 

0 583390 

81 

3.2553 

0 512591 

86 ! 

4 0528 1 

0 607751 

82 

3.3699 

0.527613 

87 

4.3387 

0 637355 

83 

3 . 5004 

0 544120 

88 1 

4.7427 

0 676027 

84 

3.6519 

0.562514 

89 1 

5 . 4349 

0 735192 

85 

3 8317 

0 . 583396 

00 

1 

1 00 

1 

00 


Values of K for sin-i k = Sfi® to 89° by 0 1° and 89° to 90° by nnnules. 


sin“i Jc 


log K 

.siu“i k 

A 

log K 

85.0° 

3 832 

0 58343 

8»° 0" 

5 435 

0 73520 

85.1 

3 852 

0 58569 

89 2 

5 469 

0 73791 

85.2 

3 872 

0 58794 

89 4 

5 504 

0 74068 

85.3 

3 893 

0 59028 

89 6 

5 540 

0 74351 

85.4 

3.914 

0 59262 

89 8 

5 578 

0 74648 

85.5 

3 936 

0 59506 

89 10 

6 617 

0 74950 

85.6 

3 958 

0 59748 

89 12 

5 658 

0 7526(5 

86.7 

3 . 981 

0 . 59999 

89 1 4 

5 700 

0 75587 

85 8 

4 004 

0.60249 

89 16 

5 745 

0 75929 

85.9 

4.028 

0.60609 

89 18 

5 791 

0 7(5275 

86.0 

4 053 

0 60778 

89 29 

5 840 

0 7(>()41 

86.1 

4.078 

0 61045 

89 22 

5 891 

0 77019 

86.2 

4 104 

0 61321 

89 24 

5 946 

0 77422 

86.3 

4 130 

0 61595 

89 2(5 

6 003 

0 77837 

86.4 

4.157 

0 (il878 

89 28 

6 0(53 

0 78269 

86.5 

4 185 

0 62170 

89 30 

6 128 

0 78732 

86.6 

4 214 

0 62469 

89 32 

(5 197 

0 79218 

86 7 

4 244 

0 62778 

89 34 

6 271 

0 79734 

86 8 

4 274 

0 (53083 

89 3(5 

t) 351 

0 80284 

86.9 

4 306 

0 63407 

89 38 

() . 438 

0 80875 

87.0 

4 339 

0 63739 

89 40 

6 533 

0 81511 

87.1 

4 372 

0 64068 

89 41 

6 584 

0 81849 

87.2 

4 407 

0 64414 

89 42 

(3 (539 

0 82210 

87.3 

4 444 

0 64777 

89 43 

(5 696 

0 82582 

87.4 

4.481 

0 65137 

89 44 

(5 756 

0 82969 

37.5 

4 520 

0 65514 

89 45 

6 821 

0 83385 

87.6 

4 562 

0 65916 

89 46 

(5 890 

0 83822 

87.7 

4 603 

0 (>6304 

89 47 

(> 9(j4 

0 8428(5 

87.8 

4 648 

0 60727 

89 48 

7 044 

0 84782 

87.9 

4 . 694 

0 (57154 

89 49 

1 7 131 

0 85315 

88.0 

4.743 

0 67605 

89 50 

7 226 

0 85890 

88.1 

4 794 

0 (>8070 

89 51 

7 332 

0 86522 

88 2 

4 848 

0 (>8556 

89 52 

7 449 

0 87210 

88 3 

4 905 

0 69064 

89 53 

7 583 

0 87984 

88.4 

4.965 

0 69592 

89 54 

7 737 

0.88857 

88.5 i 

5 030 

0 70157 

89 55 

7 919 

0 89867 

88 6 

5 099 

0 70749 

89 5(5 

8 143 

0 91078 

88 7 

5 173 

0 71374 

89 57 

8 430 

0 92583 

88.8 

5.253 

0 72041 

89 58 

8 836 

0 94(52(5 

88.9 

5.340 

0.72754 

89 59 

9 529 

0 97905 

89.0 

5.435 ; 

0 73520 

90 0 

00 

00 
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COMPLETE ELLIPTIC INTEGRALS (Continued) 


n-1 k 

E 


0 ° 

1. 

1 

. 5708 ! 

0 

106120 

1 

1. 

. 5707 

0 

196087 

2 

1. 

. 5703 

0 

195088 

3 

1. 

, 5697 I 

0 

195822 

4 

1, 

, 6689 

0 

195591 

5 

1 

5678 

0 

195293 

G 

1 

5665 

0 

194030 

7 

1 

5649 

0 

1 04500 

8 

1 

5632 

0 

194004 

9 

1. 

,5611 

0 

193442 

10 

1 

5580 

0 

102815 

11 

1 

5564 

0 

102121 

12 

1 

5537 

0 

191362 

33 

1 

5507 

0 

1 90537 

14 

1 

5476 

0 

180646 

15 

1 

5442 

0 

1 88690 

10 

1 

5405 

0 

1 87668 

17 

i 1 

5367 

0 

180581 

18 

! 1 

5326 

0 

185428 

19 

1 

5283 

0 

184210 

20 

1 

5238 

0 

182028 

21 

j 

5191 


181580 

22 

1 

5141 

0 

180108 

23 

3 

5090 1 

0 

178691 

24 

1 

. 5037 

0. 

177150 

25 

1 

.4081 

0 

175545 

26 

3 

4024 

0 

173876 

27 

1 

4864 

0 

172144 

28 

1 

4803 

0 

1 70348 

29 

1 

4740 

0 

108489 

30 

1 

4675 

0 

1 60567 

31 

1 

4608 

' 0 

164583 

32 

1 

4530 

0 

162537 

33 

1 

4460 

0 

160420 

34 

1 

4397 

0 

158261 

35 

1 

4323 

0 

156031 

36 

1 

4248 

0 

1 53742 

37 

• 1 

4171 

0 

151393 

38 

1 

4092 

0 

1 48085 

39 

1 

4013 

0 

146510 

40 

1 

3931 

0 

143095 

41 

1 

3849 

0 

141414 

42 

1 

3705 

0 

138778 

43 

1 

.3680 

0 

I 36086 

44 

1 

.3594 

0 

133340 

45 

1 

.3506 

0 

, 130541 


k 

E 

log E 

45° 

1 3506 

0.130541 

46 

1 3418 

0.127690 

47 

1 3329 

0 124788 

48 

1 3238 

0 121836 

40 

1 3147 

0.118836 

50 

1 3055 

0 115790 

51 

1 . 2t)63 

0 112698 

52 

1 2870 

0 109563 

53 

1 2776 

0 106386 

54 

1 2681 

0.103169 

55 

j 2587 

0 099915 

66 

1 2492 

0 096626 

57 

1 2397 

0 093303 

68 

1 2301 

0 089950 

69 

1 .2206 

0 086569 

60 

1 .2111 

0 083164 

61 

1 2015 

0 079738 

62 

1.1920 

0 076293 

63 

1 1826 

0 072834 

64 

1 1732 

0 069364 

65 

1 1638 

0 065880 

66 

1 1545 

0 002412 

67 

1 1463 

0 058937 

68 

1 1302 

0 055472 

69 

1.1272 

0 052020 

70 

1 1184 

0 048589 

71 

1 1096 

0 045183 

72 

1 1011 

0 041812 

73 

1 0027 

0 038481 

74 

1 0844 

0 035200 

75 

1 . 0764 

0 031976 

76 

1 . 0086 

0 028819 

77 

1.0611 

0 025740 

78 

1 0538 

0 022749 

79 

1 0468 

0 019858 

80 

1 .0401 

0 017081 

81 

1 .0338 

0 014432 

82 

1 0278 

0 011927 

83 

1.0223 

0 009584 

84 

1.0172 

0.007422 

85 

1.0127 

0.006466 

8(i 

1.0086 

0.003740 

87 

1.0053 

0.002278 

88 

1 . 0026 

0.001121 

89 

1 0008 

0 000326 

90 

1 0000 

0.000000 


u 





FACTORS AND PRIMES 


If n is pnnie the mantissa of its logarithm is given 


« 1 

0 ! 

1 1 

2 1 

1 

4 

oj 


0000000 

3010300 

4771213 

22 


2 5 

0413027 

2 -' - 3 

1139434 

2 -7 

2 

22 • 5 

3 • 7 

2 • 11 

3617278 

23 • 3 

A 

2 3-5 

4913617 

2** 

3 ■ 11 

2 • 17 


23 • 5 

6127839 

2-3-7 

6334685 

22-11 

5I 

2 • 52 

3 • 17 

22 • 13 

7242759 

2 • 33 

r> 

22 • 3 • 5 

7853298 

2 • 31 

3^ • 7 

2® 

7 

2 • 5 • 7 

8512583 

2® * 32 

8633229 

2 • 37 

8 

2 * • 5 

3« 

2-41 

9190781 

22 -3-7 


2 • 32 • 5 

7* 13 

1 22-23 

3 - 31 

2 • 47 

10 

22 • 52 

0043214 

1 2-3-17 

0128372 

23 • 13 

11 

2 ■ 5 • 11 

3-37 

1 2' • 7 

0530784 

2-3-19 

12 

23 • 3 • 5 

112 

2 • (»1 

3 • 41 

22 • 31 

13 

2 - 5 ■ 13 

1172713 

2- • 3 - 11 

7 19 

2 67 

14 

22 ■ 5 • 7 

3 • 47 

2-71 

11 ■ 13 

2 * • 32 

15 

2 • 3 • 52 

1789760 

28 * 19 

3’ 17 

2 7- 11 

1() 

2'> • 5 

7 • 23 

2 • 34 

2121876 

22 ■ 41 

17 

2 • 5 • 17 

32 • 19 

2 * - 43 

23H0461 

2 • 3 - 29 

18 

22 • 32 • 5 

2576786 

2-7-13 

3 61 

2-* • 23 

19 

2 * 5 • 19 

2810334 

2« -3 

2855573 

2-97 

20 

2’ 5-' 

3 • (i7 

2 - 101 

7 ■ 29 

22-3-17 

21 

2 3 • 5 • 7 

3242825 

2- • 53 

3 • 71 

2 - 107 

22 

22 5 11 

13 • 17 

2 - 3 - 37 

3483049 1 

2® - 7 

23 

2 • 5 - 23 

3 7-11 

2‘ • 29 

3673559 

2 • 32 - 13 

24 

2 * • 3 • 5 

3820170 

2 - 11^ 

35 

22 • 61 

25 

2 - 

3996737 

2> . 32 . 7 

11 • 23 

2 - 127 

26 

22 5 • 13 

32 29 

2 - 131 

4199557 

2‘ - 3 - 11 

27 

2 • 3* • 5 

4329693 

24 . 17 

3 7 - 13 

2 137 

28 

2 ’< • 5 • 7 

4487063 

2-3 47 

4517864 

22 • 71 

29 

2 • 5 • 29 

3 - 97 

• 73 

4668676 

2-3-72 

30 

22 • 3 • 52 

7 • 43 

2 - 151 

3 101 

2^ • 19 

31 

2*5' 31 

4927604 

2< - 3 - 13 

4955443 

2 - 157 

32 

2« • 5 

3 107 

2 7-23 

17 • 19 

22 • 34 

33 

2 • 3 ' 5 11 

519H280 

2‘’ - 83 

3-2 • 37 

2 - 167 

34 

22 -5-17 

11 ■ 31 

2 3- • 19 

7* 

2‘ • 43 

35 

2 52-7 

3‘ • 13 

2' - 1 1 

5477747 

2 - 3 • 59 

36 

2* • 3’ • 5 

192 

2 • 181 

3 11' 

22 • 7 - 13 

37 

2 5 37 

7 • 53 

2’ - 3 - 31 

5717088 

2-11-17 

38 

22 5 • 19 

3 • 127 

2 - 191 

5831988 

2’ 3 

39 

2 3' 5 13 

17 • 23 

23 . 72 

3 • 131 

2 - 197 

40 

2'’ 52 

6031444 

2 - 3 • 67 

13 - 31 

22 - 101 

41 

2 5-41 

3 137 

2 ' - 103 

7 • 59 

2 • 32 • 23 

42 

22 - 3 • 5 • 7 

6242821 

2 211 

32 47 

2* ■ 53 

43 

2 • 5 • 43 

6344773 

24 • 35 

6364879 

2-7-31 

44 

2’ • 5 • 11 

32 • 72 

2-13-17 

6464037 

22 - 3 - 37 

45 

’ 2 • 32 • 52 

11-41 

2= - 113 

3 • 151 

2 • 227 

46 

22 ■ 5 • 23 

6637009 

2-3-7-11 

6655810 

2 * ■ 29 

47 

2 • 5 • 47 

3 - 157 

2 * - 59 

11 43 

2 3 - 79 

48 

25 • 3 • 5 

13 - 37 

2 - 241 

3 • 7 ■ 23 

22-112 

49 

2 * 5 * 7‘ 

6910815 

2- - 3 - 41 1 

j 

17 - 29 

2 • 13 • 19 

50 

22-53 j 

3 • 1 67 

2 - 251 

7015680 

2’ - 32 - 7* 


FACTORS AND PRIMES (Continued) 

If V is not primf* its prime factors are given. 


5 () 


0 

6989700 

2 • 3 

1 

3 • 6 

24 

2 

52 

2 • 13 

A 

5 • 7 

22 • 32 

4 

32 • 5 

2 • 23 

5 

6- 11 

23 • 7 

0 

5 • 13 

2 • 3 - 11 

7 

3 • 52 

22 • 19 

8 

5 • 17 

2 • 43 

9 

6 • 19 

2> • 3 

10 

3 • 5 • 7 

2 • 53 

11 

6 • 23 

22 • 29 

12 

53 

2 • 32 • 7 

13 

33 • 5 

2* • 17 

14 

6 ' 29 

2 • 73 

15 

5 • 31 

22 • 3 • 13 

1(5 

3 • 5 • 11 

2 • 83 

17 

62 • 7 

24 ■ 11 

18 

6 • 37 

2 • 3 • 31 

19 

3 • 5 • 13 

02 . 7^ 

20 

5 • 41 

2 • 103 

21 

6 • 43 

2'' • 33 

22 

32 • 52 

2 • 113 

23 

6 • 47 

22 • 59 

24 

6 • 72 

2 • 3 • 41 

25 

3 • 5 • 17 

2'' 

20 

5 • 53 

2 7 • 19 

27 

52 • 11 

22 • 3 • 23 

28 

3 • 5 • 19 

2 • 11 • 13 

29 

5 • 59 

2-^ • 37 

30 

5 • 01 

2 • 32 • 17 

31 

32 • 5 • 7 

22 • 79 

32 

52 • 13 

2 1(53 

33 

5 • 07 

21-3-7 

34 

3 • 6 • 23 

2 • 173 

35 

5 • 71 

22 • 89 

3(5 

5 • 73 

2 - 3 • 01 

37 

3 • 5* 

2 -' • 47 

38 

5 • 7 • 11 

2 • 193 

39 

5 • 79 

22 • 32 • 1 1 

40 

3 * • 5 

2 • 7 • 29 

41 

5 • 83 

2’ 13 

42 

52 • 17 

2 • 3 • 71 

43 

3 • 5 • 29 

22 • 109 

44 

5 • 89 

2 • 223 

45 

5 • 7 • 13 

2' - 3 • 19 

40 

3 5 • 31 

2 - 233 

47 

52 ■ 19 

22 - 7 - 17 

48 

6 • 97 

2 - 3' 

49 

32 • 5 • 11 

24 • 31 

50 

5 ■ 101 

2 11-23 



« 

9 

8450980 

23 

3‘2 

2304489 

2 • 32 

2787536 

33 

22-7 

4623980 

5682017 

2 • 19 

3 - 13 

6720979 

24 • 3 

72 

3 - 19 

2 • 29 

7708520 

8260748 

22 ■ 17 

3 - 23 

7 • 11 

2 • 3 • 13 

8976271 

3 • 29 

23 • 11 

9493900 

9867717 

2 • 7 ^ 

32 - 11 

0293838 

22 • 33 

0374265 

32 • 13 

2 • 59 

7 • 17 

1038037 

2’ 

3 - 43 

1367206 

2-3-23 

1430148 

3-72 

22 - 37 

1731863 

1958997 

2 • 79 

3 - 53 

2227165 

2* 3-7 

132 

3 • 69 

2 - 89 

2528530 

11 - 17 

22 - 47 

32 • 7 

2944662 

2 • 32 • 11 

2988531 

32 23 

24 • 13 

11 • 19 

7 • 31 

2 109 

3 - 73 

3560259 

22 • 3 - 19 

3598355 

3 • 79 

2 • 7 • 17 

3783979 

13 • 19 

23 • 31 

3 83 

4099331 

2 • 3 - 43 

7 • 37 

3 • 89 

22 • (i7 

4297523 

4424798 

2 - 139 

3 ’2 - 31 

7 • 41 

23 - 32 

172 

33 • 11 

2 - 149 

13 • 23 

4871384 

22-7-1] 

3 - 103 

5010593 

2 • 3 - 63 

11 - 29 

3 - 109 

23 • 41 

7 - 47 

5276299 

2 - 13’ 

3 - 113 

5403295 

2-’ • 3 - 29 

5428254 

3 • 7 • 17 

2 - 179 

5550944 

5646661 

2‘ - 23 

3‘ 41 

13 • 29 ! 

2 - 3‘ • 7 

5786392 

32 • 43 

2*2 • 97 

5899496 

5987905 

2 - 199 

3-7-19 

11-37 

23-3-17 

6117233 

3 • 139 i 

2 - 11 - 19 

6222140 

7 - 01 

2= • 107 

3 11-13 

19 • 23 

2 - 3 • 73 

6424645 

3 - 149 

28 . 7 

6522463 

6509162 

2 - 229 

3^ • 17 

6693169 

2*2 - 32 • 13 

7 • (')7 

32 53 

2 - 239 

6803355 

6875290 

23 - 01 

3 • 103 

7 • 71 

2 • 3 - 83 

6981005 

3 - 133 

22 - 127 

7067178 



FACTORS AND PRIMES (Continued) 


11 j 

0 

1 1 

2 

i 

4 

50 

22 

• 53 



3 • 167 

2 • 

251 

7015680 

2-‘ 

•32-7 

51 

2 • 

3 • 

5 • 

17 

7 • 73 

2» 


34 • 19 

2 - 

257 

62 

23 

■ 5 

13 


7168377 

2 • 

32 • 29 

7185017 

22 

• 131 

63 

2 . 

5 • 

53 


32 • 59 

22 

• 7 • 19 

13 • 41 

2 

3 - 89 

54 

22 

• 33 

• 5 


7331073 

2 • 

271 

3 • 181 

25 

■ 17 

55 

2 • 

52 ■ 

• 11 


19 • 29 

2* 

• 3 • 23 

7 • 79 

2 - 

277 

66 

24 

• 6 

■ 7 


3-11 17 

2 • 

2S1 

7505084 

22 

• 3 - 47 

57 

2 • 

3 • 

5 • 

19 

7566361 

22 

• 11 • 13 

3 ■ 191 

2 ■ 

7 • 41 

58 

22 

• 5 

• 29 


7 • 83 

2 ‘ 

3 • 97 

11 • 53 

25 

■ 73 

69 

2 • 

5 • 

59 


3 • 197 

24 

• 37 

7730547 

2 - 

3‘ • 11 

«0 

2» 

• 3 

• 62 


7788745 

2 • 

7 • 43 

32 • 67 

22 

• 151 

61 

2 • 

5 

61 


13 ■ 47 

22 

•3-’ 17 

7874605 

2 • 

307 

62 

22 

6 

31 


3' ■ 23 

2 • 

311 

1 7-89 

01 

• 3 ■ 13 

63 

2 

3- 

6 

7 

8000394 

2-' 

- 79 

3 • 211 

2 • 

317 

64 

2? 

5 



8068580 

2 • 

3 - 107 

8082110 

22 

■ 7 23 

65 

2 . 

52 ■ 

13 


3 • 7 • 31 

22 

• ir,3 

81491:12 

2 - 

3 109 

()t> 


3 

5 

11 

8303015 

2 . 

331 

3 • 13 17 

25 

83 

()7 

2 • 

5 

67 


11 • 61 

2'* 

• 3 • 7 

I 8280451 

. 

.3.37 

(>8 

2.1 

5 • 

17 


3 • 227 

2 - 

11 • 31 

8344207 

22 

-3’ 19 

69 

2 

3 • 

5 ■ ; 

23 

8394780 

22 

•m j 

j 32- 7 -11 

2 • 

347 

70 

2 'i 

• 62 

7 


8457180 

2 • 

3‘ ■ 13 1 

19 • 37 

2* 

- 11 

71 

2 . 

6 ■ 

71 


32 • 79 

24 

• 89 1 

23 • 31 

2 - 

3-7-17 

72 

?4 

32 

5 


7 • 103 

2 • 

192 

1 3-241 

22 

- 181 

73 

2 

5 

73 


17 ■ 43 

22 

• 3 • 61 

1 8651040 

2 

367 

74 


• 5 

■ 37 


3 • 13 • 19 

2 • 

7 • 53 

1 8709888 

25 

-3-31 

75 

2 ' 

3 • 

6< 


8756:199 

24 

• 47 

3 • 251 

2 ■ 

1.3 • 29 

76 

23 

• 5 

• 19 


8813847 

2 • 

3 • 127 

7 109 

22 

191 

77l 

2 • 

6 • 

7 • 

11 

3 * 257 

22 

• 193 

I 8881795 

2 - 

32 - 43 

78| 

22 

• 3 

• 6 

13 

11 • 71 

2 • 

17 • 23 

1 34 • 29 

24 

72 

79| 

2 • 

5 • 

79 


7 • 113 

0.1 

• 32 • 1 1 

j 13 • 61 

2 . 

397 

80 

25 

• 62 



32 • 89 

2 • 

401 

! 11-73 

22 

- 3 • ()7 

81 

2 • 

34 

• 6 


9090309 

22 

* 7 • 29 

i 3 -271 

2 - 

11 -37 

82 

2? 

• 5 

• 41 


9143433 

2 • 

3 • 137 

915:1998 

25 

- 103 

83 

2 

5 • 

83 


3 • 277 

2« 

• 13 

i 72-17 

2 • 

3 ■ 1 39 

84 

23 

• 3 

• 5 

7 

292 

2 • 

421 

i 3 - 281 

22 

- 211 

85 

2 • 

52 

• 17 


23 • 37 

22 

• 3 • 71 

1 

, 9;i09490 

2 

7 - 61 

86 

22 

• 5 

• 43 


3-7 41 

2 • 

431 

9360108 

O'. 

• .3* 

87 

2 • 

3 • 

6 

29 

13 • 67 

25 

• 109 

32 - 97 

2 

19 - 23 

88 

24 

• 5 

• 11 


9449759 

2 • 

3 . . 7 • 

, 9459607 

22 

- 1.3 • 17 

89 

2 • 

5 • 

89 


34 • 11 

22 

• 223 

19 • 47 

2 - 

3 - 149 

00 

22 

• 32 

• 62 


17 • 53 

2 • 

11 • 41 

3 7-43 

23 

• 11.3 

91 

2 • 

6 • 

7 

13 

9595184 

2‘ 

• 3 • 19 

11 - 83 

2 • 

4.57 

92 

24 

• 5 

• 23 

3 • 307 

2 • 

461 

13 • 71 

22 

-3 7-11 

93 

2 ■ 

3 • 

5 • 

31 

72 • 19 

22 

• 233 

3 • 311 

2 • 

467 

94 

22 

* 6 

• 47 


9735896 

2 • 

3 • 157 

23 • 41 

01 

- 59 

95 

2 • 

52 

• 19 


3 • 317 

23 

•7*17 

9790929 

2 - 

.32 • .51 

96 

2« 

• 3 

• 5 


312 

2 ■ 

13 * 37 

32 • 107 

2* 

- 241 

97 

2 ’ 

6 • 

97 


9873193 

22 

• 35 

7 • 139 

2 - 

487 

98 

22 

• 5 

• 72 


32 ■ 109 

2 • 

491 

9025535 

25 

- 3 41 

99 

2 • 

32 

• 6 • 

11 

9960737 

25 

• 31 

3 - 331 

2 • 

7 71 

100 

^ 23 

. 53 


7 11 13 

2 * 

3 • H‘»7 

17 • 59 

22 

• 251 



FACTORS AND PRIMES (Continued) 



1 ^ 

1 6 

1 ^ 

1 ^ 

1 9 

50 

5 • 101 

2 11* 23 

3 • 13" 

22 - 127 

7067178 

51 

5 • 103 

22 • 3 • 43 

11 47 

2 • 7 37 

3 * 173 

52 

3 •62-7 

2 • 263 

17 31 

24 • 3 • 11 

232 

53 

5 • 107 

23 • 67 

3 • 179 

2 • 269 

72 * 11 

54 

5 • 109 

2 • 3 • 7 ■ 13 

7379873 

22 * 137 

32 51 

55 

3 • 5 • 37 

22 • 139 

7458552 

2 * 32 - 31 

13 • 43 

56 

6 • 113 

2 • 283 

34 • 7 

2 -' • 71 

.7551123 

57 

52 • 23 

26 • 32 

7611758 

2 • 172 

3 - 193 

58 

32 • 5 • 13 

2 • 293 

7686381 

22 - 3 - 72 

19 - 31 

59 

5 • 7 • 17 

22 • 149 

3 • 199 

2 • 13 • 23 

7774268 

60 

5 • 112 

2 • 3 • 101 

7831887 

25 * 19 

3 • 7 • 29 

61 

3 • 5 • 41 

• 7 • 11 

7902852 

2*3* 103 

7916906 

62 

6^ 

2 • 313 

3 • 11 19 

22 • 157 

17 • 37 

03 

5 • 127 

2 ' • 3 • 53 

i 72 -13 

2*11* 29 

32 - 71 

64 

3 • 6 * 43 

2 • 17 * 19 

; 8109043 

23 * 34 

11 * 59 

65 

5 • 131 

24-41 

32 - 73 

2 * 7 * 47 

8188854 

()6 

5 • 7 • 19 

2 • 32 37 

23 • 29 

22 * 167 

3 - 223 

67 

33 • 52 

22 • 132 

8305887 

2*3* 113 

7 • 97 

()8 

5 ■ 137 

2 • 74 

3 - 229 

24 ■ 43 

13 - 63 

69 

5 • 139 

2* • 3 • 29 

17 41 

2 • 349 

3 • 233 

70 

3 • 6 • 47 

2 • 353 

7 • 101 

22 * 3 * 60 

8506462 

71 

5 • 11 ■ 13 

22 • 179 

3 • 239 

2 - 359 

8567289 

72 

62 • 29 

2 • 3 ■ 112 

8615344 

23 * 7 • 13 

3« 

73 

3 • 5 • 72 

• 23 

11-67 

2 * 32 * 41 

8686444 

74 

5 • 149 

2 • 373 

32*83 

22 * 11 • 17 

7 * 107 

75 

5 • 151 

22. 3‘ • 7 

8790959 

2 * 379 

3 • 11 * 23 

76 

32 • 5 • 17 

2 • 383 

13 • 59 

2“ • 3 

8859263 

77 

52- 31 

2-< - 97 

3 - 7 - 37 

2 * 380 

19 • 41 

78 

5 • 157 

2 - 3 • 131 

8959747 

22 * 197 

3 * 263 

79 

3 • 5 • 53 

2 - . 199 

9014583 

2 * 3 - 7 • 19 

17 * 47 

80 

5 ■ 7 • 23 

2.13. 31 

3 - 269 

2“ * 101 

9079485 

81 

5 • 163 

2“ . 3 • 17 

1 19 43 

2 - 409 

32 • 7 • 13 

82 

3 • 52 • 1 1 

2 • 7 • 59 

1 9175055 

22 • 32 - 23 . 

9185545 

83 

5 • 167 

22 • 11 • 19 

32-31 

2 • 419 

9237620 

84 

5 • 13 

2 • 3* • 47 

1 7-112 

24 * 53 

3 * 283 

85 

32 • 5 • 19 

25- 107 

9329808 

2 ■ 3 - 11 • 13 

9339032 

86 

5 173 

2 • 433 

3 172 

2= * 7 - 31 

11 * 70 

87 

5< • 7 

22 • 3 • 73 

9429996 

2 - 439 

3 • 293 

88 

3 • 5 • 59 

2 • 443 

9479236 

23 * 3 - 37 

7 * 127 

89 

5 • 179 

2^ . 7 

3 • 13 - 23 

2 * 449 

29 * 31 

90 

5 • 181 

2.3. 151 

9576073 

22 * 227 

32 • 101 

91 

3 • 5 ' 61 

2» • 229 

7 • 131 

2 * 33“ 17 

9633155 

92 

52 • 37 

2 • 463 

32 - 103 

25 * 29 1 

9680157 

93 

5 • 11 • 17 

2‘ • 32 . 13 

9717396 

2 - 7 • 67 

3 • 313 

94 

3^ • 5 • 7 

2 • 11 . 43 

9763500 

22 * 3 * 79 

13 • 73 

95 

5 • 101 

22 • 239 

3*11- 29 

2*479 

7 - 137 

96 

5 • 193 

2 -3 -7 -23 

9854265 

23 * 112 

3 • 17 • 19 

97 

3 • 52 • 13 

24 ■ 61 

9898946 

2 * 3 * 163 

1 1 * 89 

98 

5 • 197 

2 • 17 • 29 

3-7-47 

22 * 13 * 19 

23 * 43 

99 

5 • 199 

22 • 3 • 83 

9986952 

2 * 499 

33 * 37 

100 

3 • 5 • 07 

2 • 503 

19*63 

24 * 32 * 7 

6038912 


21.1 



FACTORS AND PRIMES (Continued) 



0 

1 

2 

1 3 

4 

too 

1 2»*5» 

7 - 11 - 13 

2 - 3 - 167 

17 - 59 

22 ■ 261 

101 

2 • 5 • 101 

3 - 337 

22 - 1 1 • 23 

0056004 

2 - 3 • 132 

102 

; 2 '“* • 3 • 5 • 17 

0000257 

2-7 73 

3 11-31 

210 

103 

; 2 ■ 5 • 103 

01325S7 

2® - 3 • 43 

0141003 

2-11-47 

104 

2« • 5 • 13 

3 • 347 

2 • 521 

7 • 149 

22 • 32 • 29 

105 

, 2 • 3 ■ 52 • 7 

0216027 

22 • 263 

34 • 13 

2 • 17 • 31 

10(i 

1 2® • 6 ■ 53 

0257154 

2 • 32 - 59 

0265333 

2 -® - 7 - 19 

107 

2 • 5 ■ 107 

3 -J -7 17 

2 * • 07 

29 • 37 

2 • 3 • 179 

108 

i 2® • 32 • 5 

23 47 

2 • 541 

3 • 192 

22 • 271 

109 

2-5-109 

037824S 

22 - 3 • 7 - 13 

0386202 

2 • 547 

no 

2= • 52 • 1 1 

3 ■ 367 

2-19-29 

0425755 

2< - 3 - 23 

111 

2 • 3 • 5 • 37 

11 - 101 

2® - 139 

3-7-63 

2 • 557 

112 

2 ^ -5-7 

19 59 

2-3-31-17 

0503708 

22 - 281 

113 

2 • 5 • 113 

3 - 13 - 20 

22 - 283 

11 • 103 

2 • 3< • 7 

114 

22 • 3 • 5 • 19 

7 - 163 

2 • 571 

32 • 127 

2® - 11 - 13 

115 

2 • 52 • 23 

0610753 

27 . 32 

0618203 

2 - 577 

llf> 

2® • 5 • 29 

33 ■ 43 

2 • 7 • 83 

0655707 

22 - 3 • 97 

117 

2 • 32 • 5 • 13 1 

0685560 

22 • 293 

3 • 17 • 23 

2 • 587 

118 

2* • 5 ■ 59 1 

0722400 

2 • 3 • 197 

7 • 132 

2'- ■ 37 

119 

2 • 5 • 7 • 17 ! 

3 • 397 

2® • 149 

0766404 

2 • 3 • 109 

1%0| 

2< * 3 • 52 

0705430 

2 • 601 

3 ■ 401 

22 • 7 • 43 

121 

2 • 5 • 1 12 1 

7 • 173 

22 • 3 • 101 

0838608 

2 • 607 

122 

22 • 5 • 61 

3-11-37 

2 - 13 - 47 

0874265 

2® - 32 • 17 

123 

2 • 3 • 5 • 41 

0002581 

2^ - 7 • 11 

32 • 137 

2 • 617 

124 

2® • 5 • 31 

1 17 73 

2 - 3® - 23 

11-113 

22 - 311 

125 

2-5* 1 

32-1 39 

22 - 313 

7 • 179 

2 • 3 - 11 • U 

126 

22-32-5-7 1 

! 13 • 97 

2 - 631 

3 • 421 

- 79 

127 

2 • 5 - 127 

31 • 41 

2® • 3 • 53 

19 - 67 

2-72-13 

128 

2® - 5 

3-7 61 

2 • 641 

1082267 

22 • 3 • 107 

129 

2 * 3 • 5 • 43 

1100262 

22-17- 19 

3 • 431 

2 • 647 

130 

22 • 52 • 13 

1142773 

2-3-7-31 

1140444 

2-'' - 163 

131 

2 - 5 • 131 

3 - 19 - 23 

2f* • 41 

13 - 101 

2 • 32 • 73 

132 

2® - 3 - 5 - 1 1 

1200028 

2 - 661 

3' • 72 

22 • 331 

133 

2-5-7-19 1 

IP 

22 - 32 - 37 

31 • 43 

2 - 23 - 29 

134 

2= - 5 • 67 

1 

32 • 149 

2 - 11 • 61 

17 • 79 

2« • 3 - 7 

135 

1 2-33-52 

7 • 193 

2® • 132 

3 ■ 11 • 41 

2 • (>77 

136 

1 2<-5-17 

1338581 

2 - 3 • 227 

29 • 47 

22- 11 • 31 

137 

I 2 • 5 • 137 

3 • 457 

22 • 73 

1376705 

2-3-229 

138 

22 - 3 - 5 • 23 

1401037 

2 - 691 

3 • 461 

2® - 173 

139 

2 - 5 - 139 

13 - 107 

24 • 3 • 29 

7 • 199 

2 - 17 - 41 

140 

2® • 52 - 7 

3-467 

2 - 701 

23 ■ 61 

22 - 39 - 13 

141 

2-3-5-47 

17 - 83 

22 • 353 

32 . ] 57 

2 • 7 • 101 

142 

22-5-71 

72 • 29 

2 • 32 - 79 

1532040 

2 * • 89 

143 

2 - 5 • n • 13 

3® - 53 

! 2® - 179 

1562462 

2 3-239 

144 

2® - 32 • 5 

11 - 131 

2 - 7 - 103 

3 13 37 

22 • 192 

145 

2-52-20 

1616674 

22-3-112 

1622656 

2 • 727 

146 

22 - 5 • 73 

3 - 487 

2-17-43 

7 11- 19 

2® • 3 • 61 

147 

2-3-5-72 

1676127 

2* • 23 

3 • 491 

2-11-67 

148 

2* • 5 - 37 

1705551 

2-3-13-19 

1711412 

22-7-53 

149 

2 - 5 • 149 

3-7-71 

2» - 373 

1740508 

2-32-83 

150 

22 - 3 • 5® 

19 • 79 

2-751 

32 - 107 

2 ® • 47 





FACTORS AND PRIMGS (Continued) 


n 

5 

0 

7 

8 1 

0 

100 

3 • 5 • 07 

2 - 503 

10 - 53 

24 • 3^ • 7 

003891% 

101 

6-7 29 

23 . ii>7 

3= - 113 

2 - 509 

008174% 

102 

• 41 

2 - 3‘ - 10 

13 • 70 

2= - 257 

3 - 7 -4 

103 

32 5 • 23 

2= - 7 37 

17 • 01 

2 3 ■ 173 

0166155 

104 

5 ■ 11 • 19 

2 - 523 

3 • 340 

2* • 131 

0%07755 

105 

5 - 211 

2^^ • 3 • 1 1 

7-151 

2 - 23= 

3 • 353 

100 

3 5-71 

2-13-41 

11 • 07 1 

2= - 3 - 89 

0%89777 

107 

52 • 43 

2= • 2(>9 

3 • 35‘) 1 

2 • 7= ■ 1 1 

13 - 83 

108 

5-7-31 

2 • 3 - 181 

0362295 

2« • 17 

3= ■ 11 = 

109 

3-6-73 

2* - 137 

0402066 

2 • 3= • 01 

7 • 157 

110 

6 • 13 • 17 

2 - 7 - 79 

32 • 41 

2= • 277 

0449315 

111 

5 ■ 223 

2= - 3= 31 

04H0532 

2 • 13 • 43 

3 • 373 

112 

32 • 53 

2 - 5(53 

7= - 23 

23-3-47 

05%6939 

1131 

5 • 227 

2^ - 71 

3 379 

2 • 5(>9 

17 • 67 

114 

6 • 229 

2-3-191 

31 - 37 

2= - 7 - 41 

3 ■ 383 

115 

3 • 5 • 7 - 1 1 

2 - - 17- 

13 • 80 

2 - 3 • 193 

10 • 61 

116 

5 • 233 1 

2-11 - 53 

3 • 380 

2» • 73 

7 - 167 

117 

52 • 47 I 

2' - 3 • 7- 

11 - 107 

2 • 10 31 

3= • 

118 

3 • 5 - 79 

2 • 593 

0744507 

2=* 3^ - 11 

20 4T 

119 

5 • 239 

2= • 13 - 23 

3^ • 7 • 19 

2 - 509 

11 • 100 

120 

5 • 241 

2 • 3= 07 

17 71 

23 - 151 

3 • 13 • 31 

121 

36-5 1 

2« • 19 

0852906 

2-3-7 29 

23 - 53 

122 

52-72 ' 

2-0.13 

3 • 409 

2= • 307 

0805510 

123 

5 • 13 • 19 

2= - 3 • 103 

0923697 

2 - 019 

3-7-50 

124 

3 • 6 • 83 

2-7-89 

20 • 43 

2*^ • 3 - 13 

0965634 

125 

[ 5-251 

2'' • 157 1 

3 • 419 

2 • 17 • 37 

1000357 

1 20 

1 5 -11-23 

2-3-211 1 

7 • 181 

2= - 317 

35 • 47 

127 

i 3 - 52 • 17 

2= • 1 1 • 29 

1061909 

2 • 3= - 71 

1068705 

128 

5 257 

2 - 043 

32 • 11 • 13 

2- -7-23 

1103539 

129 

5 - 7 • 37 

24 • 34 

1129400 

2 • 11 • 59 

3 • 433 

1501 

32 • 5 ■ 29 

2 • 053 

1162756 

2= • 3 - 109 

7-11-17 

I3li 

I 5 - 203 

22-7-47 

3 • 439 

2 - (‘.59 

1303448 

132 

: 52 - 53 

2 - 3 • 13 - 17 

1228709 

24 • 83 

3 - 443 

133 

3 - 5 • 89 

22 • 107 

7 • 191 

2 • 3 • 223 

13 • 103 

134 

5 • 269 

2 - 673 

3 • 449 

2= - 337 

19 - 71 

135 

5 • 271 

2= -3-1 13 

23 • 50 

2 • 7 • 07 

3= • 151 

136 

3-5-7-13 

2 • 083 

1357685 

2» - 32 • 19 

37 = 

137 

52 • 11 

2« • 43 

34 • 17 

2 - 13 • 53 

7 • 107 

1381 

5 - 277 

2 - 3- - 7 • 1 1 

10 - 73 

2= • 347 

3 - 463 

139 

32 -5-31 

2= - 349 

11-127 

2 • 3 - 233 

1458177 

140 

5 - 281 

2 - 10 • 37 

3 • 7 • 07 

22-11 

1489110 

141 

5 - 283 

22 - 3 - 59 

13- 109 

2 - 709 

3-11-43 

142 

3 52 • 10 

2 • 23 - 31 

1544240 

22-3-7-17 

155033% 

143 

5-7-41 

2= - 359 

3 • 470 

2 - 710 

1580608 

144 

5 • 17= 

2 • 3 • 241 

16046H5 

23 - 181 

32 - 7 - 23 

145 

3 - 5 • 97 

24 • 7 • 13 

31 • 47 

2 - 3« 

1640553 

146 

5 - 203 

2 • 733 

3= • 103 

2‘2 • 3(i7 

13 • 113 

147 

5= • 50 

2= • 3" - 41 

7-211 

2 - 730 

3 - 17 - 20 

148 

32 • 5 • 1 1 

2 • 743 

1723110 

24 • 3 - 31 

1738047 

149 

5 - 13 - 23 

22 • 11 • 17 

3 • 400 

2 • 7 • 107 

1758016 

150 

5 • 7 43 

2 - 3 • 251 

11 • 137 

2= • 13 • 29 

3 • 503 
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FACTORS AND PRIMES (Continued) 


11 

0 

1 

- 


4 

150 

22 

• 3 

• 5^ 

19 • 79 

2 • 

751 

32 • 1(57 

25 

• 47 

151 

2 ■ 

5 • 

151 

17»‘^6<5 

2* 

•33-7 

1 7 • 89 

2 • 

757 

152 

24 

• 5 

• 19 

32 ■ 132 

2 • 

701 

1826099 

22 

■ 3 127 

153 

2 ■ 

32 

• 5 • 17 

1840752 

2" 

• 3S3 

3 • 7 • 73 

2 • 

13 * 59 

154 

22 

• 5 

•7 11 

23 • 07 

2 • 

3 • 257 

1883650 

2* 

• 193 

155 

2 • 

52 

• 31 

3 11 -47 1 

2* 

• 97 

1011715 

2 • 

3 * 7 • 37 

156 

2» 

• 3 

•5 13 

7 • 223 

2 • 

11 • 71 

3 • 621 

22 

* 17 * 23 

157 

2 • 

5 • 

157 

1061762 I 

22 

• 3 • 131 

112 . 13 

2 • 

787 

158 

22 

• 5 

• 79 

3 • 17 • 31 

2 • 

7 • 113 

1004800 

24 

* 32 • 1 1 

159 

2 • 

3 • 

5 53 1 

37 • 43 

os 

• 199 

33 • 59 

2 * 

797 

160 

2« 

* 52 


2043913 

2 • 

32 • 89 

7 • 229 

22 

• 401 

101 

2 • 

5 ■ 

7 • 23 

32 • 179 

02 

• 13 • 31 

2076344 

2 ■ 

3 * 21)9 

102 

22 

• 34 

• 5 

2097830 

2 • 

811 

3 • 541 

2» 

* 7 * 29 

103 

2 • 

5 • 

1 (53 

7 ■ 233 

26 

3 • 17 

23 - 71 

2 • 

10 • 43 

104 

23 

• 5 

• 41 

3 • 547 

2 • 

821 

31 • 53 

22 

• 3 ■ 137 

165 

2 • 

3 • 

11 

13 • 127 

2" 

• 7 • 54) 

3 • 19 • 29 

2 * 

827 

106 

2® 

• 5 

■ 83 

11 - 151 

2 ■ 

3 • 277 

2208022 

2^ 

• 13 

107 

2 • 

6* 

(^7 

3 • 557 

os 

•11 19 

7 • 239 

2 . 

32 • 31 

168 

2* 

• 3 

•5 7 

412 

2 

292 

32 11 17 

22 

• 421 

169 

2 ■ 

5- 

132 

19 • 89 

22 

• 3*2 • 47 

2286570 

2- 

7 * IP 

170 

2? 

• 52 

• 17 

36 • 7 

2 

23 • 37 

13*131 

2'* 

3 * 71 

171 

2 • 

32 

• 5 • 19 

29 • 59 

24 

107 

3 * 671 

2 ■ 

857 

172 

23 

• 5 

• 43 

2357809 

2 

3 7*41 

2362K53 

22 

431 

173 

2 • 

5 • 

173 

3 * 577 

22 

•433 

2387986 

2 • 

3 * 172 

174 

22 

• 3 

•5-29 

2407088 

2 • 

13 • 67 

3 * 7 * 83 

24 

109 

175 

2 • 

53 • 

■ 7 

17 • 103 

2 2 

• 3 • 73 

2437819 

2 • 

877 

170 

26 

• 5 

• 11 

3 • 587 

2 • 

KKl 

41 * 43 

22 

• 3-’ * 72 

177 

2 • 

3* 

5 • 59 

7 • 11 • 23 

22 

• 443 

32 * 197 

2 • 

887 

178 

22 

• 5 

• 89 

13 • 137 

0 . 

3‘ • 11 

2511513 

22 

* 223 

179 

2 • 

5* 

179 

32 • 199 

2« 

• 7 

11 • 103 

2 * 

3 * 13 • 23 

180 

23 ■ 

• 32 

• 52 

2555137 

2 • 

17 • 53 

3 • (501 

22 

* 11 • 41 

181 

2 

5 • 

181 

2579185 

2 ’ 

• 3 • 151 

72 • 37 

0 . 

907 

182 

22 

• 5 

• 7 • 13 

3 ' 007 

2 • 

911 

2607867 

2“ 

• 3 • 19 

183 

2 ■ 

3 • 

5 • 01 

2626H83 

22 

• 229 

3 * 13 47 

2 • 

7 • 131 

184 

24 

• 5 

■ 23 

7 • 203 

2 

3 • 307 

19 * 97 

2“ 

* 401 

185 

2 • 

5- 

■ 37 

3 • 017 

2*2 

• 4(53 

17 * 109 

2 . 

32 • 103 

180 

22 

• 3 

• 5 • 31 

2697464 

2 

7? . If) 

3» • 23 

2^ 

* 233 

187 

2 ' 

5 • 

11 • 17 

2720738 

24 

•32 13 

2725378 

2 • 

937 

188 

2« 

• 5 

• 47 

32 . n . 19 

0 . 

941 

7 • 2()9 

02 

* 3 • 157 

189 

o . 

33 

■5-7 

31 • 01 

02 

• 11 • 43 

3 • (531 

i 

947 

1!)0 

22 

• 52 

• 19 

2789821 

0 . 

3*317 

11 * 173 

24 

7 - 17 

191 

2 • 

5 • 

191 

3 • 72 • 13 

2’ 

• 239 

1 2817150 

2 • 

3*11 20 

192 

27 

• 3 

• 5 

17 ■ 113 

0 . 

312 

3 ■ ( 541 

22 

• 13 • 37 

193 

2 • 

5 • 

193 

2857823 

22 

3 7 • 23 

2862319 

0 . 

907 

194 

22 

■ 5 

• 97 

3 • 047 

2 • 

971 

29 • (57 

2-'’ 

• 3^ 

105 

2 • 

3 • 

52 • 13 

2002573 

Of* 

• (51 

32-7 31 

2 • 

977 

196 

2» 

• 5 

•72 

37 • 53 

2 • 

32 ■ 109 

13 * 151 

22 

■ 491 

197 

2 • 

5 • 

197 

3 * • 73 

2'' 

17 • 29 

2951271 

2 • 

3 * 7 • 47 

198 

22- 

32 

■ 5 - 11 

7 • 283 

2 

991 

3 • (5(51 

2® 

• 31 

199 

2 • 

5 • 

199 

11 181 

24 

3 • 83 ' 

2095073 

2 • 

997 

200 

24 

> 52 


3 • 23 • 29 


7 11 13 

3016809 1 

22 

• 3 ■ 1(57 
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FACTORS AND PRIMES (Continued) 


fl 1 

5 

(> 

7 

8 

9 

150 

5 • 

7 • 43 

2 • 

3 • 251 

11 • 137 

2‘> . 

13 • 29 

3-503 

151 

3 ■ 

5 • 101 

22 ■ 

• 379 

37 • 41 

2 • 

3 • 11 • 23 

72 • 31 

152 

52 

• 51 

2 • 

7 • 109 

3 • 509 

2-‘ • 

191 

11 • 139 

153 

5 • 

307 

2» 

■ 3 

29 • 53 

2 • 

759 

S** • 19 

154 

3 • 

5 • 103 

2 • 

773 

7 • 13 • 17 

22 ■ 

32 • 43 

1900514 

155 

6 • 

311 

2‘‘' 

• 389 

32 - 173 

2 • 

19 • 41 

1998461 

150 

6 • 

313 

2 • 

33 • 29 

1950696 

25 • 

. 72 

3 • 623 

157 

32 

. 52 . 7 

2J 

• 197 

19 83 

2 

3 • 2ii3 

1983891 

158 

5 • 

317 1 

2 • 

13 ■ 51 

3 232 

22 ■ 

■ 397 

7 • 227 

159 

5 • 

11 • 29 

22 ' 

• 3 ' 7 - 1« 

2033049 

2 • 

17 • 47 

3-13-41 

160 

3 • 

1 

5-107 ) 

2 • 

11 -73 

3060159 

23 

• 3 • 57 

9065560 

1(>1 

5 • 

17 • 19 

24 

■ 101 

3 - 72 - 1 1 

2 • 

809 

9099468 

1()2 

53 

• 13 

2 

3 ■ 271 

3113876 

2*-’ 

11 • 37 

32 ■ 181 

103 

3 • 

5 • 100 

22 

409 

3149487 

2 

3*’ ■ 7 • 13 

11 ■ 149 

154 

5 • 

7-47 

2 • 

823 

3‘ • 51 

2< 

• 103 

17 • 97 

165 

6 ■ 

1 

331 

2*1 

• 3*‘ • 23 

3193335 

2 - 

829 

1 3-7-79 

KUi 

3’ 

-5-37 1 

2 • 

7> . 17 

3319356 

2- 

• 3 • 139 

999456:1 

1()7 

52 

• 57 1 

22 

• 419 

3 13 • 43 

2 ■ 

839 

23 73 

1()8 

5 • 

337 

0 . 

3 • 281 

7 • 241 

23 

• 211 

3 553 

159 

3 • 

5 • 113 


• 53 

3306818 

2 • 

3 • 283 

9301934 

170 

5 

11-31 

•> • 

853 

3 • 559 

2“ 

•7-51 

9397491 

171 

5 

73 

22 

•3 - 11 • 13 

17 • 101 

2 • 

859 

32 • 191 

172 

3 

52 - 23 

2 • 

8(»3 

11 • 157 

2« 

• 33 

7-13-19 

173 

5 • 

347 


■7-31 

3*’ • 193 

2 • 

11 • 70 

37 • 47 

174 

5 • 

349 

•) . 

32 • 97 

3433939 

2-2 

• 19 • 23 

3 • 11 • 53 

175 

3’ 

•5-13 

2*2 

•439 

7 • 251 

2 • 

3 • 293 

9459658 

175 

5 • 

353 

2 - 

883 

3 • 19 • 31 

2< 

13 • 17 

29 • 51 

177 

52 

• 71 

2 * 

•3-37 , 

3496874 

2 • 

7 • 127 

3 • 693 

178 

3 • 

6 • 7 • 17 

2 • 

19 • 47 

3531346 

2*’ 

• 3 • 149 

9596103 

179 

5’ 

359 

>>2 

• 449 j 

3 • 599 

2 • 

29 31 

7 • 257 

IHO 

5 ■ 

192 

2 ' 

3 • 7 • 43 

13 130 

2^ 

•113 

3‘ • 57 

181 

3 • 

5 • 1 1- 

2' 

• 227 

23 79 

2 • 

3*2 101 

17 ■ 107 

182 

52 

• 73 


11-83 

32 • 7 • 29 

2*^ 

• 457 

31 • 59 

183 

5 • 

357 

2*2 

■ 3' • 17 

11 • 157 

2 • 

919 

3 • 513 

184 

32 

•6-41 

2 . 

13 • 71 

3664669 

2-> 

3 • 7 • 11 

432 

185 

5 ■ 

7 • 53 

2« 

•29 

3 519 

2 

929 

11 • 13*2 

185 

5 • 

373 

2 • 

3 • 31 1 

3711443 

2-’ 

• 457 

3 - 7 • 89 

187 

3 ■ 

6* 

2*2 

• 7 • 57 

37H4643 

2 • 

939 

9739968 

188 

5 • 

13 • 29 

2 ■ 

23 • 41 

3 • 17 37 

2-^ 

• 59 

9769390 

189 

5 ■ 

379 

23 

-3-79 

7-271 

2 • 

13-73 

32 • 211 

190 

3 

6 • 127 

2 ' 

95;; 

3803507 

2? 

• 3*-' • 53 

23 • 83 

191 

5 ■ 

383 

22 

• 479 

3‘ 71 

2 

7 • 137 

19 • 101 

192 

52 

•7-11 

2 • 

32 • 107 

41 • 47 

23 

• 241 

3- 543 

193 

32 

-5-43 

24 

• 11’ 

13 149 

2 

3 • 17 - 19 

7-277 

194 

5 

389 

2 • 

7 • 139 

3-11-59 

2^ 

•487 

98^8118 

195 

6 

■ 17 • 23 

22 

• 3 • 153 

19 • 103 

2 

11-89 

3 • 653 

195 

3 

• 6 • 131 

2 

983 

7-281 

2« 

-3-41 

11 • 179 

197 

52 

• 79 

23 

• 13 • 19 

3 • 059 

2 

23 43 

9964458 

198 

5 

• 397 

2 

3 • 331 

3961970 

22 

7-71 

32 • 13 • 17 

199 

3 

• 5-7 - 19 

22 

• 499 

3003781 

2 

33 • 37 

3008198 

200 

6 

• 401 

2 

17 59 

3* • 223 

2* 

• 251 

72 • 41 
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CALCULUS 

Differentials 


d ax — adx 

d(u -f t') = 

d uv — udv 4 - vdu 

u vdii — lido 
a- — 5 

V 

dx*^ = n x^~^dx 

dx^ == yxv~^dx 4- log, x dy 


d sin X = cos x dx 
d'cos X ~ —sin x dx 
d tan X — sec* x dx 
d cot X — —CSC* X dx 
d sec X — tan x sec x dx 
d CSC X = —cot X • CSC X dx 
d vers x = sin x dx 
d sin“’:r = (1 — x^)~ldx 
d cos~^x = — (1 — x*)"l<ix 
d tan“^a; = (1 + x^)~^dx 
d coi~^x == — (1 -f- x^)~^dx 
d sec“'« = — l)~hdx 

dcsc~^x = — x-'^{xi‘ — l)-hdx 


d e* = e® dx 
de^x = a ef^^dx 
da^ = a® loge a dx 

d log, X = x~^dx 

d log« x = x~^ logo e dx 
d^r {1 + loge X) dx 


d v^ers"^ x - (2x — x*)”i dx 
d sinh X = cosh x dx 
d cosh X ~ sinh x dx 
d tanh x — s('(;li* x dx 
d coih X = — csch* X dx 
d sech X ~ — se(*,li x ianh x dx 
d csch x = —csch x coth x dx 
d siiih"^ x = (x^ + ly^dx 
d cosh“^ X = (x* — l)~ldx 
d tanh"' a: = (1 — x*)"'dx 
d coth"' X — — (x* — 
d sech"' X = — X-' (1 — x-)-ldx 
d csch"^ X - — x-\x‘ + 1 yidx 
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INTEGRALS 
Elementakt Forms 


1. J* a dx = ax. 

2. f a- f(x)dx = a f J{x)dx, 

3. f <i>iy)dx = f ^ dy, where y' = dy/dx. 

4. f (u v) dx = f udx -h S V dXy where u and v are any 
functions of x. 

5. S udv — uv — S ^ du. 

^ ^ dv . ^ du y 

*• = 

7. f x’^dx = — i— 7- except n = -1. 

n “h 1 

8. = log / (^). = /'(*) 

9. f— = log X, or log ( - x). 

X 

10. f = V/w: [dm = fd) (i*i. 

2\//d) 

11. y* dx — e®. 

12. y’ dx — e^^/a. 

Kax 

13. f dx = — r — r* 

a log 0 

14. f log xdx - X log X -- X, 


15. y* a® log adx — a®. 
^ dx 1 . _ 

16- f ;:rx^. = ;; tan 


17. f 

18. f 

19. f 

20. y 


22. y 


g2 -|- a;2 


a 

dx 


1 



a 

dx 



a:* — 



dx 



\/a^ — 

x^ 


dx 



y/x^ ± 



dx 



xyjx’^ 

IT 

g* 

dx 



xy/a^ 

±~ 

x^ 


/x\ 1 , a + X 

(?),or-cos-‘ g). 


= 


a + V ± 
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23. f 


INTEGRALS (Coulinued) 

^ ^ ^ ^ a 


X \/ a bx 'x/ — a 


- 7 ! tanh"*^ \ h- 
Va ^ a 


Forms Containing {n 4- bx) 

2i. y* (a 4- bxy^dx - ^ except n = — 1. 

?5. f X (a + hxYdx = 2 ) + 6 *) ’*■*■* 

~ j) (« + 6^)”^'. except w = -1 or -2 

? 6 . J'xHa+ bccY dx = 

b\ w 4“ 3 


'h a 


^7. (fl -f hx)"dx = 


— 4 - bx) 


(a 4 - bxy^-^- 

n 4- 2 
(q 4- 
w 4” 1 


4 - n 4- 1 


90 ^ __ 1 

(a 4- bxy b (a -\- bx) 

30. y* ^ 


M + r? 4- i 

./* a:’" (q -1- (^a-. 


(0 4- 6x)3 2 6 (a +'6.r)2’ 

**• = pfa + 61 - o log (n + ba:)]. 

xdx 1 


3^. r 

33. f 

34. r 

35. r ■ 


(q 4- 6 a:) 2 

a:f^a: 

(a 4 - 6 a:) 
x 2 (ia: 


lop; (a 4 * 6 a:) 4 - 

M 


62L « 4- 6 a: 2(a 4- 6a:)2j 


fl 4” 6 a: I 

“ 1 


i[] 

a 4 - bx 64 2 


{a 4* 6a:)* — 


a:* dx 




2 n (a bx) 4“ lop; (a 4* 6 a:) "j 


4 * bx 


(a 4 " 6 a:)* 


2 q lopr (a 4 - hx) 

a 4 - bx 

2a q 2 


4- bx 2(a 4 - 6 x)* 



INTEGRALS (Continued) 


37. f 


x{a hx) 
dx 


1 , a bx 

- log 

a x 


r = 1 _ ]_ , a bx 

x{n 4“ bx)^ (i(a + hx) x 


39. r 

40. f 


x^(a -j- bx) ~ 
dx 

x^ (a 4- bx) 2 


1 , b , a bx 

__ a 2 b x 1^1 a bx 
a^x (a 4- bx) x 


Forms Containing ± x '^ — 


41. X 2 " tail- 
ed 4- ^2 c 


X 1-1 i 

or - sin 1 

C C 




1 , C 4- -T 1 , _ ^ 

= — log or - tanh ^ 

2c c ~ X c 

1 , T — r 1 

= --- log — - — » or coth 

2 c X -{- c c 


44. f 

45. f 


46. f 


47. r 


Forms Containing a 4- bx and a' 4- b'x 

dx_ 1 1 b'x\ 

(a 4- bx){a' 4- b'x) oh' — a'b \ « 4 - bx ) 

X dx 1 r G 1 . . 


(a 4- bx'^ia' 4- b'x) ah 


V - a’b Lf 


log (a 4- bx) 


~ loK (a’ + 6'x) j- 


(n 4- bx)^{(i' 4- b'x) ab 


_L_ ( ^ 

' a'b \a 4" 


4" bx ah' — a'b 

, a' 4- b'x\ 


a hx 


(a 4- bx)^{n' 4' b'x) b{ab' — a'b) (a 4- bx) 


a' . a' 4 - b'x 

(ab' - oW^ bx ‘ 


48. f 


(a 4- bx)-(a' 4- b'x) b‘^{ab' — a'b){a 4" bx) 

1 , 7 . ^ -2a'h), , , , 

1/ + '' •' + bi 


49. f 


(a 4- bx)'‘{a' 4- b'xi 


{m - ]){ab' - a'b) 


^(a 4- bx)'* ^{a' 4- b'x)"* ^ 


(w 4- r? — 2)6 


(a 4- bx)»(a' 4- b'x) 
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INTEGRALS (Continued) 


Forms Containing \^a bx and \/ a ' -h b'x ti ~ a bx 
V - a ' b'x k = ab ' — a'b 

^ . /> -{- 2 bv /- A -2 dx 

^ dx _ 1 b '^ y/u — y / kb ' _ 2 

v\^u y / Tb ' ^ b ' y/u -|- y / kb ' y / — 

_ Wy/'u 
tan * - 

V- kb ' 

dx 2 , 2 

®*- " v^' = v^' 


V hi) 


or — z=r: tanh ^ 


Vt:- 


1 , 2bh'x 4- a'b + a6' 

«in~l 


bv V ^ h ' 


„ - xdx _ m _ ub ' + n'b _ dx 

'' Vuv ~ "W ■“ 7;,“ 

54. f = _2vf. 

rV uv 

/. dx 1 /— A- ^ dx 
56. y t;” Vudx = V 




1 (Vu 




v^”'y/u 


Forms ('ontaimng for + 6x'0 

58. f—^. = - 7 - 

a + fea:* y'gh „ 


59. y 


, or -}- XV ~ 

log __::^,or 


a + bx ^ 2 \/— <76 or — xy / ~ ab 


, xdx _ Jl_ 
a 4 bx^ 2 6 


log (:c* + “)■ 


\/-- a6 


-1 ^ V^~~ 


^ x^dx _ X a ^ dx 
a ^bx^ h 6 a 4 6a;*' 



INTEGRALS (Continued) 


63. f 
S3, f 

64. f 

65. f 

66. S 

67. f 

68. f 

69. f 

70. f 

f 

72. f 

73. f 

7L f 


dx 


(a + 6a:2)’“ 
dx 

2( 

{a 4- &x2)»«+i 

, xdx 


{a 4- 6 a; 2 )t«+i 

, xHx 


{a 4- bx^)^ 

+1 

, dx 


x^{a 4 bx^] 

,m+l 

dx 


a: (a 4 bx^) 

^ 2 

dx 


x^{a 4 bx"^) 

. dx _ 

r 

a 4- bx^ 

'3aL 

, xdx _ 

1 1 

a 4- bx^ 

36A;L 

. dx 


a: (a 4 bx"^) 

6 

dx 


{a 4 

. x’^dx 


(a 4- 6x”)p+i 

. dx 



-f J_ r — 

2a a -f bx'^ 


+ 


2m — 1 
2 ma 


dz 


(a 4- 
— X 


2 mb{a bx^)*’ 


+ 7 


f 


f 


dx 


(a + bx^)”^ 
[z = x^. 
dx 


1 p dx 

a x^{a -}- bx^y 


2 mb {a -f- bx^)^ 
b 


f 


dx 


{a 4- bx^)^+^ 


ax 


dx 


a a + bx^ 
{k + 


kx + x' 


2 + a/s tan ^ 


2 X — k 


'h\/Z 


], = a]. 


, k'^ — kx 4. _i 

: " (r + + V3 tan ‘ 


2x 

kVd 


r*} 


[bk^ = a). 


n a + 6x" 


x'^-dx 


{a + hx'^Y 
x'^~'^dx 


A r 
b (« + bx^')f* 

dx 


~ r 

o- (a 4* 
a ^ x^-'^-dx 

b {a 


= - y' 

x”^{a -j- bx^y’^^ a x'"(a 4 bx'^Y 

f 


dx 


75. y* a;”*(a 4- bx^^ydx = 


^m-n-fl(^ _j_ fej;n)p+ l 

6(wp 4- 4- 1) 


x”»“"(a 4 bx^y-^^ 


y x”-»(a + 5x»)^ <ix. 



INTEGRALS (Continued) 


76. / x'»(o + bx’')” dx = ^ +1- + 


77. y + bx’')’’ dx = 


78. y x^'Ha + bx")” dx 


- , - y x'-Co + bx")”-' dx. 

np + w -j- 1 



b(m + np) 

{m — n) a f X 

1 


[x”^~^{a 4- — 

^(a + hx'^ydx\, 
[o-^'Ca + hx'^y 4- 


m np 

npa f x^^~'^{a + dx], 

79. y x"-^{a + bx")” dx = ^ [x"*(a + bx")^*'^ - {m + 

np + n)b y x’"+""H« + &*’*)” 

80. y x-^-Ha + bx')” dx = 

(»i + np + n) y x“'‘(a + bx”)>’+‘ dx). 

Forms Containinq (a 4- ?)x + cx^) 

X = a 4- bx 4- cx2 and g = 4 ac - 6* 


82 . y 


- 2 x„„K-i 2 fa; + b 
= -y= tanh —7^ 

A -y/ — g V — g 

1 , 2 cx 4- b — 'v'^” 

= loji 7^ 

g 2 cx 4“ b 4" V 


^dx 2 cx+b^^^dx 
^ f X^ = + 9 


dx 2 cx 4- b 


85 . / ^ = 

dx 

X^i 

, xdx 
X “ 2c 


X 

V2 X^ ^ gX/ 


4- 


6 c 2 ^ 

_«> j V 


86 . / 


2 cx + b 2 (2n - 1) c ^ 
rigX” g^ 


8 L /^ = ^logX -f^yf- 

dx 


^ xdx bx 4- 2a ^ r _ 

88 . y ^ g d 


89. y 


“t ^ ^ r 

nqX^ 

>. X* , X b 1 , b* — 2 ac ^ dx 

90. / j dx = - - ^ log X 4 srr^ d 


xdx 

Xn+l 


2 c 2 


J.2 (5* — 2 ac)x 4" I 2 a y.. dx 

91. yji<i^ = ' -C5X +T^X- 



INTEGRALS (Continued) 


dx _ n — m 4- 1 ^ 

9^. y ” (2 n — m + 2 n — ?n + 1 c 

^ /?; — 1 a ^ 

y ' c 


AO 1 1 h ^dx 

**• -^xX = ^ X - 2 a X- 
„ . - dx ?> , X 1 , / b'' c\ . d.r 

^X = T^~a-x + - a) X ' 

^ 1 ^ r j^l r 

'’ xX“ ' 'lain - DX'*'’ la'’ X» a'’ xX»' 


xX» 2o(»-l)X'‘'' 

r ^ - ” + ™ ~ ^ . ?! 

X'* W — 1 (X 


2 ri 4 - //i — 1 c 




1 r/ X --2 X -+1 


1 - C)KM.S C'oN'TAlNIN(i \ ' a -\- hX 


97 . X 4 - ^>x‘ dx = ^ ~~^ 

^ r i 7 2{2a - 'Shx) V(a 4- hx)^ 

98 . X -\- bx dx --= Yg-p 

99. y'.rHw/ 4 - hx dx = 

2(8 2 — 12 (ihx 4-15 hV) v'^(a 4 - bxy 

100 . f '-^-'•^ .U - 2 ^-7 + I,, + „ X - 7 ^- 
1 «. X --■%- = 

ii 4- bx ' 

^ xdx 2 (2 — bx^ / , -jf- 

l« 3 . / , . yix!^t;‘X+l«>v 7 T 67 . 

A C7 4" ^ 


104 . X 


x"‘dx __ 2x"'\/o 4“ b^ 

V« -Tfer ( 2/(1 + 116 


4-1)5 -{- hx 


105 . y - = y lo. f 

x\n 4- 5a; Vo yV'^o 4- 5.r 4- V 

f/r ' — 2 . , /o 4 “ 53 ; 

106 . y = -^tHiik-' \'-^^ — 

xvV + 6 .); Va “ 



INTEGRALS (Continued) 


107. S 

108. f 


dx 


dx 

n + 6x 


' a 4- hx h d x 

(I x\ 7 j~^ 1)X 
\^o -f hx (2 n — 3)b 


{n — l)ax" ^ (2 n — 2) a 


f 


dx 


\/ a + hx 


109. / (a + 6x)^^/Vx 


2^n 

2 (« 4- hx) “ 


110 


6 (2 + n) 

>. f Ha + hxH^n,U = - 


2 rt fi 

a {a 4- hx) ^ 


2 4: n 


111. f 


dx 


f 


dx 


f 


dx 


x{a 4 - hx)^''''^ a {o -\-hx)^'- 

x{(i 4- hx) “ 


112. f (q + bxH^dx ^ j, y. ^ 2“ „ 


j- (j\±p:il dx. 


Forms Contaimm^ \/x^ ± a - 

113. f Vx^ ± t 72 dx = ± ± a 2 

(x 4- \^a'2 + a^)], 

114. J' — r- 1- - — - loK (x + \^x- ± a2). 

\' x^ + r;2 

115. f 


dx 

x\/ x2 — w 
dx 


— cos 
a 




116. = _4o, (" 

X\^x2 4" ^ 


4- + 


a2^ 


xvx2 4- 

1„. y vx£+^!rf.^ 

X 

a/x^ — (X 

118. f • — dx = Vx^ - - a cos-‘ - • 


= \/i^ + fi* — a log ^ 


r; 4- 4- 


)• 


119. f 


X dx 


a/x^ ± a'^. 


\7 x^ ± a2 

120. X X Vx^^n^dx = ; V(x^ 

228 


X 



INTEGRALS (Continued) 


121. J" {x^ ± dx = V 


{x^ ± a2)3 ± 


3 a^x 


log (:r 4- \/x2 ± a2) j. 


122. 

f 

dx 


V {x‘^ ± 

123. 

f 

X dx 


\/ \x^ ± a 2) 3 

124. 

f 

X a/ (.^2 ± < 32 ; 

125. 

f 

3*2 A ^2 ± ^2 


- 1 


126. 

127. 

128. 

129. 

130. 

131. 


^ log {x Vx'^ ± a2). 

f — ;,1 - ^ ± ip ^ log (x + a/o^^ ± a2). 

V ± (;2 Z Z 


/* 


dx 


X- \'X^ ± a2 

\''x'^ ± dx 
x^ dx 


= - 1 - 


\ ± 


4- log (x 4- \/x2 ± a^). 


a/ (.x^ i 


A ± fl‘ 


4- log (x 4- Vx^ ± a^). 


Forms ('o^TAINI^'G \ — x^ 

S — .r2 dx = ]^x \/a^ — x^ 4- 

n dx . _ 

J — 7 - - = Sin M : I T 


n2 sin ' 


132. f 


dx 

\/ a‘^ — .x~ 
dx 

x A/a^ ~ 


133. 

134. 

135. 

136. 


\ ir 


x 

X dx 


dx 


(0 

= - I log (" 

^ /-7 ; . / a 4- “ x^\ 

= A/ — x^ — a log ^ y* 


or - C O.- (^). 
4- \ — .tA 

X / 




/ — .r 2 


a 


S X \^(/^ — X^ dx = — l\/ (o2 _ ^2)3, 

J' V (a2 — x2)3 rio: = ^^x y/ {a^ — 4- 


3 o 
3a^ 


a/o^ — x2 4 — ^ sin" 





INTEGRALS (Continued) 


137. f 


138. f 


y/ (a* — o^y/a^ — x* 

xdx 1 


/ /. — / 

y/ (a^ — x*)^ Va* — x- 

139. f X y/ (a^ — x*)’ dx - — ly/ («*'* — x-)^ 

140. f x^y/a^ — x^ d,x - — ^ ~ x-) ‘ ~ 


^X \4/2 


— x 2 + ^2 sin"i - 1 


- x^rfx X r-» , a- . ,x 

141. f -—:=z^ = - (1“ - x^ 4- -- sill 1 --• 

yTa^ - x 2 ^ - « 


142. / 


x^ V ^ 


143. f 


'44. f 


\'^{0^ — X^)'^ \'(l’ — 


Forms Contvi.mno \ ^/ + hx -f- cx^ 

4 c 

JV = a 4- ^>x 4- <^x2. 7 = 4 ar — h-, and k = - 

143. f -% = -r \ -i- .r/V 

VA VC V VC/ 

r- dx 1 X ~x ( + f> \ 

|4C. / -^ = -7- sinh ■ ( - )• 1 

VA VC \ V 4 ac — 6 V 

147. / — z = — sin ^ ). I 

VA V — c V \ — 4 ac/ 

. dx 2(2cx4'6) 

IJO /• 2 ( 2 cj:+ 6)/1 , , N 


150. f 


2 (2 « + 6; v/X 2k in - 1) 
(2 n - Dfj.V- 2f7 - I ' 


X” VX (2 « - 1 > 7 -V 


if 0 > 0. 


if c < 0 


x»-‘ Vx 


- ^ n? (2cx+?»\7v , 1 ^ rfx 

1. / VX = 
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INTEGRALS (Continued) 


f X \ X dx = 


{2 cx b) \/ X 


C'+A) 


3 ^ dx . 


f X'^VX dx 


r\ ,i^ — (2 cx + h) ^/X ( , 5 X 


(•'■■+ 11 + 


U ~y 

V 10 /o» 


r Y- ■\ rfT - cr + 6) A'“ V A' 


Va- 


2n + 1 f.X’^dx 
2 in -f- 1) /c -v/A 


XdX _ y/'X ^ J' 


^ j dx 

xVx 

^ X dx 

X \’'n r- 


' c vx 

2 {hx + 2a) 
iVx 
Vx 


X’' ^/X (2 n - I) cA’“ 2 c ;v'” a/.V 


. .r^ dx / X 3 6\ ^ J 
^ V'v = " 4—^)^ + ■ 


S — 4 a,c ^ dx 


^ .r^ r/x _ ( 2 6^—4 ac)x -|- 2 a6 1 ^ dx 


V A' c ^ 

(2 ^2 _ 4 

A" v^A ~ (2n - 1 )c9A'”-\''x 

4 ac -f (2 7/, ~ 3)62 
(2 /< — 1 ) rv 


^ (/.r _ / : 

“ va 


A"-' Va 


x2 5 bx 5 62 
3 c “ 1^2 + ^3 


/ 3 at _ 5 6-’ \ ^ di 
V4 c2 “ HTcV 


y' X\/ x dx = ~ ^ J' 

o c z c 

fxX \ 'X dx - -~5^ ~h^'^ ^ 

^ a:A’"‘ dx _ \/X 6 ^ X*^dx 

j _ (^■qnr)”c ^ ■ 
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INTEGEALS (Continued) 

/_ 5 h\ X VX , 




5 62 - 4 , 


f VXdx. 




+ ---). if(/> 0 . 

2 


r dx 1 . + 2 a > 

167. =- — sin ' I — / _i: 

X X V — a V.T V — 4 z7,c> 

ira /* 

168. = - ’ 

nr. -x/ V OX 


168. y* 


if a < 0 . 


if (7 = 0. 


169. f 


a-2 \/x 

V A’ dx 


X _ h ^ dx 
a x 2 n X VX 

/TT , h ^ dx 


170. f = v:v + : / + « y -j 

X z \ / y f 


171. f 


V A c/a: V'A' h ^ dx 


i^+ 2 ‘^xvA'^''‘^v';v' 


Misoellaneoxts Alciehkak' Forms 


172. y* \/2 ax — x^ dx ■= 2 [ ix — a) v ^2 ax — x^ -j- 


a^ sin ‘ f.c — a ) a]. 


173. y \/ ax^ -f c c/.r = 75 a/ + r H — log, {x\^< 

^ 2\/a 


■\/ ax^ H- c), [a > 0 ]. 


174. f 


= ^ -\/ ax'^ + c H sin ’ 

^ 2 \/ — a 

dx /o — x\ 




k/ < 0] 


\/ 2 ax — x‘^ 
dx 


175. f .- ~=:=r-. = - 7 ^ taii- 

's/ a bx ■ \/a' + h'x *%/— hh' 


176 - 


^/ - 6 ^ (c r 4 - 6 x 
(a' + b' X) 


”1 .r — a/ 1 — 


-t /* dx 1 

”• = ^yos(±b + cx + 


\/c \/a ± 2bx 4- ca;*V 
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IINTEORALS (Continued) 

- dx 1 . , fx T ft 

f '—p=: ^=-_— = Slir’ — - : •■ - — ■ 

V« ± ‘^ft-^* ~ c.r* VC Vft=* + o,c 

f , — • = i vTT'^x + cx* - 

\/a ± 2ftx + cx^ ^ 

log ( ± ft + cx “h \^c \/ a ± 2 ftx + cx®). 


-y/a ± 2bx — cx^ 


2bx — cx* ± 

ft . , cx + ft 

— - sin ' 

V C‘^ Vft^ + dc 


Trigonometric Forms 

X sin X (Lv — — cos x, or vcrsiri x. 

X cos x r/x = sin X, or — covorsin x. 

X tnn X dx = — log cos x, or log s(M' x. 

X cot X dx ~ log sill X. 

X s('c X dx = log tan 

X CSC X dx — log tan \ x. 

X sin-* X dx — — i cos x sin x + 1 x = 2 x — J sin 2 x. 

X siir^ X dx — — i cos x (sin'^ x -|- 2). 

^ , sin''~^ X cos X , ~ 1 ^ , 

/ Mn’'xr/x = — H r sin’* ^ x dx. 

n n 

X cos^ X dx — J sin x cos x + J x = 2 x \ sin 2 x. 

X cos’ X dx — I sin x (cos^ x -j- 2). 

X cos" X dx — cos’'“J X sin x -|- X cos"”- x dx. 

n n 

J sin - dx = — a cos -• 

(I a 

X cos ^ dx = n sin -• 


X sin (a + ftx) dx = — ^ cos (a + bx). 

X cos (n + ftx) c/x = ^ sin (o + ftx). 

^ dx 1 , 1 + c-os X , ^ X 

X..n^= - 2 '"'' r-co^ = 2 

f = loK tan (^ + *) = ^ log 

cos X \4 2 / 2 \1 — sin xf 

r 4- 

y - = tan X. 

cos 2 X 
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INTEGRALS (Continued) 


200 . 

201 . 

202 . 

203. 

204. 


(Lr 


1 


^ M.. V Sin .T n 

cos" X ~ 71 — i c()s"‘”‘ X n 


2 dx 
1 ^ coa-'-'^x 


4 t 


tan ' 


an + I)- 


dx 

1 4 sin X 
dx 

1 -j~ (*OS X 
dx 

i — cos X 

dx ^ tnn-i 

a+bsiux ‘ y'^nr 7;2 

1 


cot 


2 


- a \i\i\ I X h ■— \ 

— lojr =rr- 

a 2 a tan I x + b \'b^ — n- 


205. f 


dx 


tan 


y/ a — b‘^ tan ] x 
a-t'b ’ 


a b cos X ^ \,'i — 1)7. 

\ 'b- — < 1 - \\/b'^ — rr2 tan \x~(i—h/ 


206. 

207. 

208. 

209. 

210 . 
211 . 

212 . 

213. 

214. 

215. 


/ sin mx sin nx dx - 


. X“ X sin 2x cos 2x 

f X sin 2 x dx -j j- g - - 


sin (m — Ti) X sin l*ti n) x 

-~~n P ’ 

[m- 7^ n^]. 

2x _ cos 2x 
4 


y* x"^ sin 2 X dx ~ 


X cos 2x 
4 


- (l - y 

^ , X COS 3.r sin Hj* 3 

f X X dx — jy - ■ 3 ^y 

3.r sin 2^ 

8' “ 4 ^ 32 

sin (m — n)x sin (tn 4- ri ^x 


X (‘OS X + , .sin X. 
4 4 


y sin'' X (Jx 
X COS jux COS nx dx — 


2(m — n) 2{n} -h ri) 


[?//- 7^ M-]. 


^ X sin 2x cos 2x 

f X cos2 X dx = -- -\ ^ 1 g — 


.T' , /x2 1\ . .. xcos2x 


X (;os2 X dx 

\ -r i-v 

^ n T ^ sin 3x , cos 3x 3 . ,3 

X X COS'^ xdx = h h ^ ^ sin x -f ^ cos x. 

^ , 3x , sin 2x . sin 4x 

X coH^xdx = g -i ^ h 

2S4 



INTEGRALS (Continued) 


^ 16 . f 


sin X dx 


(m 


in X 1 ^ cos X dx 

1) x”^-^ m - 1 


^51 7. 

218. 

219. 

220 . 
221 . 

222. 

223. 

224. 

225. 

220 . 

227, 

228. 


1 


r — — c os X 

^ .r"'‘ (m — m — 1 

S tan^ X dx — I x -f- log cos x. 

J' lan^ X dx ~ I tan-^ x — tan x -}- x. 
f <*nt'‘ X dx = — 2 cot^ X — log sin x, 

J' cot^ X dx = — I cot * X H- cot X X, 
r X , j COt"“l X 

f cot” X dx = — 


f 


sin X dx 


n — 1 

y* sin X cos x dx = \ sin* x 

^ . , cos (m 

J sin 7nx cos nx nx = — 

f sin* X cos* X dx — — 

S sin X cos'"x dx — — 


f cot” * X dx, \n 7 ^ 1]. 

n)x cos {in -f 7i)x 


2{tn — n) 2(m + n) 

f sin* X cos* X dx = — KJ sin 4 x — x). 

cos'” * ’x 
m 4- 1 
sm'”"' ’x 


J' sin”’x cos xdx — 
S cos'” X sin" x dx — 


229. X cos”" X sin” x dx ~ 


m 4- 1 

cos'”~^x sin"'^^x 
in -h n 

in — 1 

in -|- n 
^xcos'” 


+ 


y* cos'”“"*x sin" X dx. 


m -h n 

— , — J cos'” X sin" ‘ X dx. 
m-{-n 


230. f 


cos'” X dx 
sin” .r 


(w — 1) sin""* X 

in — n + 2 ^ cos'" x dx 


p wo 

^ Tinn-2 


231, 


. cos'” X (/x 


sin” X {in, — n) sin" * x 


^ + 


m — \ J cos'""* X dx 


sin" X 


232. - f. 

cos" X 

233. f t: — = = sec X. 

cos^ X cos X 

235 


(-2 4''(2 4 

sin" (^ - x) 




344. y* tnn^ x <lx = tan x—x. 

345. J' tan" x fix ~ «/' ^ 

346. y cot- T </:r — cot x—x, 

cot" * X 

347. f vo\'' X (lx = — - - — _ J' X dx. 

71 — I 

348. X X (lx tan x. 

349. J' s(M*" X (lx f • 

cos" X 

350. f CSC 2 X (lx ^ — (rot X. 

£51. f CSC" X <U - y • 
siir" X 


353. y" X sin X dx ^ sin x — x cos x. 

353. y" sin x dx 2 x sin x — (x^ — 2) cos X. 

354. J' X'^ sin .r rix = (3 — 6) sin x — {x'-^ ~ Q x) cos x. 

355. J' X'" sin x dx — — x”' cos x + S x^~'^ cos x dx. 
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INTEGRALS (Continued) 


256. / X cos X dx — cos X X sin x. 

257. fx^ cos X dx = 2 X cos j; + — 2) sin x. 

258. fx^ COS X dx — (3 — G) cos x -}- (x'^ — 6 a;) sin x, 

259. f .r”’ cos X dx = a*"' sin x — m y* sin a; dx. 


260. f-~dx 

X 


, /» ^7 1 a:2 : 

^ ^ - 2“2! + r 


, £! i_ ^ 

7 . 7j » 9 . Of 


9! 


4! 


X " 

(TG! 


+ 


8-8! 


262. y* sin ^ x dx = x sin"^ x + v^l — a:®. 

263. y* cos“^ a: </a* = a* cos“^ x — V 1 — 

264. f tan"^ a* dx =- x tan“‘ a* — J log (1 + x^), 

265. y* col“’ X d.x = X c()t~‘ .r + ^ log (1 + a:^). 

266. f X dx = X see”* x — log (a: + \/a;2 — 1). 

267. y* CSC”* X dx — X esc"* a* 4* log (a* -j- v'a:** — f). 

268. S v(*rs”' X dx ~ (a* — 1) vers”* x + \/2x — x\ 

269. f sin"* dx = x sin”* ^ + \/ a'^ 

270. y (!Os"* dx — x cos"* - — -y/a^ — x^. 

a a 

271. y* tan"* - dx = .r tan"* - — ^ log + a:^). 

a a 2 

272. y* cot”* dx - a' cot"* ^ log («** + a;**). 

O (1 Zi 

273. y (sin"* x)^ dx = a:(sin"*a:)2 ~ 2x + 2Vl — x* (sin"* a;). 

274. y (cos"* a’)2f/.r = a:(cos”*a:)2 — 2x — 2\/l — (cos “*a;). 

275. y ;r • sin"* a: Ja* = J [(2 — ] ) sin”* x + x VT 


276. y X'* sin”* x dx = 

277. y x'‘ cos"* X dx == 

278. y x« tan"* x c/x = 


x'*"*"* sin”* X 

+ I 

X'* ' * cos”* X 
W + 1 
x”+* tan"* X 

/T^i 


» 79 . y 
280. y 


sin * X t/x 
tan"* X (/x 


= 'og (— 


vrr 


= log a: - ’ log (1 


« + 1 Vl 


x*'^* dx 


1 


f 


* dx 


Vl 


w 4- 1 

1 p x”^* dx 
’ n 4- 1 1 4- x2’ 

x^\ sin"* X 

/ ic 

+ a,.2) _ 
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^81. 

282. 

283. 

284. 

285. 

286. 

287. 

288. 

289. 

290. 

291. 

292. 

293. 


294 

295. 


INTEGRALS (Continued) 

Logarithmic Forms 
J' lop; X dx X lop; x — x. 

s X lop .r dx = Y ^ “ "4 * 

x^ 

f x^ lop X dx — ^ lop X — • 

XP'^ 

f x" loK (ox) ilt = log (ox) - Ip 5^ - 11- 

f (lop x)^ dx ^ X (lop :c)2 — 2x lop x -f 2x. 

f (lop xY dx = X (lop x)'^ — n f (lop dx 


[v 7^ - 1]. 


^ X 


n I 


(lop x)’^^K 


^ dx , ,, , . , , (lopa-)2 (lopx)3 

•^ilTgx “ +logx+ 2 2! + 3T3T + • • ■ 

y _ = log (log x) 

X lop X 

p dx_ _ ^ 

X (lopx)'" (n —1) (lop 

(fop (a/ — 1 ) (lopo-)’*"^ 7/ — 1 (l()p.r)'‘"’ 


f X^" lop X dx = O'"' ‘ ^ 
f x^^‘ (log xy dx = — - 


log -L 

fH + 1 

(lop X)^'- 


i-,-,.] 


{in + 




/// + 1 

dx, \n)^ 7 ^ 7^ — 11 * 

f sin lop X dx = ]x sin lop x — ^x c*os lop x. 
f cos lop X dx = lx sin lop x 4- ocks log x. 


Exponential Forms 


/ dx = 
f dx — — e~ 


296. 

297. 

298. f dx 

299. 

300. f x-^ dx = 

301. 

302. 


f X dx = (nx — 1). 

~ X 

a 

y = log X + jy + + -^3 t + 


f — dx 

•/ y.m 


— 1 ( 


1 ' m 

23^^ 


« y* _f!!_ dx. 



303. 


304. 


305. 


307. 


308. 


310. 

311. 


312. 


313. 

314. 

315. 

316. 

317. 

318. 

319. 

320. 

321. 

322. 


323. 


324. 


325. 


INTEGRALS (Coattniiell) 

1 J log X 1 ^ , 

e“* log X dx - s J' — fjix. 

® a a x 

^ , 6** (a sin — p cos pz) 

f • sm px dx = — ^ f 

(a cos pa; -f p sin px) 

j • cos px dx = — ^ f 

a* 4- p* 

y = z - log (1 + e*) = log 


y 

y 


1 + e* 
dx 


1 -f e* 


^ log (a + be^*). 


a -f* a ap 

= — — :^tan“i 
my/ ab \ 


aemx 

- , (a cos pa; -4- P sin px) 

f e- cos px dx = — ^ 

S sin* hx dx = - (o, sin 6a; — nb cos 6a;) 

a* 4“ 

c®* gin«-“i 6x 4* n (n — 1)6* y* e®* sin*~* hx • 
y* e*® cos* hx dx = ^2 

e®* cos*"^ 6x 4* w (n — 1)6* y* c®* cos*-* 6x 


y 

sinh 

X 

dx = 

cosh z. 

y 

cosh 

X 

dx — 

sinh X. 

y 

tanh 

X 

dx = 

log cosh X, 

y 

coth 

X 

dx = 

log sinh z. 

y 

sech 

X 

dx = 

2 tan“^ (e*). 

y 

csch 

X 

dx = 

log tanh 

y 

X sinh 

X dx 

= X cosh X — sinh x. 

y 

X cosh 

X dx 

= X sinh X — cosh x. 

y 

sech 

X 

tanh 

X dx = — sech x. 

y 

csch 

X 

coth 

X dx ^ — csch x. 


DEFINITE INTEGRALS 

fo “ *“'* ^ = XX^°^ D" 

r (n), the gamma function is finite if n > 0. 
r (n 4- 1) ~ nr (n). 
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DEFINITE INTEGRALS (Continued) 


r («) • r (1 - ») = -T 

r (n) = (n — 1)! if n = integer > 0. 

r (i) = V^. 

(See values of r (n) at end of integral table.) 

(1 - x)»-‘dx = r“. ^>1 

lM> 

Jl x'”- m — 1 

r * T^ — r~A — ~ 

Jo (1 -\-x)xp ^ 

r * Tn ^ cot piTj [p < 

Jo (1 — X}XP 

= [o<p< 

Jo 1 -f a: sin pTT 

f-x-' - 'dx ^ ^ [0<m< 

Jo 1 + « «;n ^ 


[m > 1]. 
[P < 1]. 
\P < 11- 

[0 < p < 1]. 

[0 < m < n]. 


J ' “ dx _ 

0 (1 + x)\/x ” 

r* = ^, if a > 0; 0, if o = 0; -% if a < 0. 

Jo o* + x’ ^ 

sin" xdx = cos" x dx 


cos’^ X dx 


1 • 3 • 5 • • • (n — 1) TT 
2-4"0-*-(n) ■ 2’ 

[n an even integej*), 

? • ^ [n an odd integer}. 


1 . 3 • 5 • 7 • n 

■ A'^) 


[n > -1). 


•- sin wxdx ^ T ^ 0^ Q if TO = 0; if ?n < 0. 

» X 2 ^ 

* « COS X dx 


* « tan X dx 


X 



3il. 

U2, 


343. 


344. 


345. 


346. 

347. 

348. 
319. 

350. 

351. 


35^. 

353. 

354. 

355. 

356. 


HEFIKlTi: INTEGRALS (Coatlmied) 


X 


sin kx • sin mx dx 
sin X cos nfx dx 


=x 


sin 2 -mx dx 
« sin^ x dx 


X'" 

J Cce Q 

0 

J r*oo c( 

0 1 +a:‘ 


x- 


cos • cos mx dx — 0, 

[k m; ?n, n = integers]. 
0, m < — 1 or m > 1, 

- if m = ±1; = if m2 < 1. 


cos* mx dx — 2 * 


x^ 
cos mx 


dx = ^ e-”*, 


/>wi 

2® ’ 


[m > 0], 
[m < Oj. 


cos (a:*) dx ~ sin (x*) da; = | 
« sin a; dx _ ^ “ cos x dx _ j-ir 

0 Vx ~ Jo ~V^ 

r /2 ^ 

1 4- a ( 

J f*27r ^ 

0 1 + a 

^ 00 

I dx 

Jo 

X' 


\/x 
co8~^ g 

cos X \/i _ a* 
’2jr dx _ 27r 

cos x “ v'nr^' 
1 
a 


[a < 1). 

[a* < 1). 


g-ai = 


r( n + 1) 


^ 00 

I xe"-" 

Jo 

p 00 

Jo 

r 


[n > —1, a > 0], 
[n pos. integ., a > 0). 

[o > Oj. 


^dx 


x*c dx 


\/ltr 


X2n f, 0x2 _ 


1 • 3 • 5 • • • (2w - 1) 


g(-x2-a2/x2) _ 


2n+lai» 

e"*'* Vtt 


^ a 


2 
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BBFINlTi: INTEGRALS (C®*tlnued) 

357. 

359. jT " e-“‘ cos mx dx = 


e~az (.Qg f2x = 

a 


[a 

> 

0], 


a2 + 




g-ft* gin mx dx — 

m 


[a 

> 

0]. 


4- 



g-o2*2 _ 


. 6-6^4.^ 

2a 

[a 

> 

0] 


363. (log a:)” dx = ( — 1)" • n!. 

363. (log i)' dx = 

364. (log ^ dx = -nA. 

365. (log dx = re!. 


dx — n\. 


366. r ic log (1 — a:) drr = — j 

367. X log (1 -{- x) dx == i* 

368. hpj-dx^-^y 

Jo I + X 12 

369 . ri 2 ^dx=-f 

Jo 1 — a; 6 


-li * - - 8 ' 


1 4 - g X dx _ 

1 — X/ * X “4 


log X dx 


373./;xMog (i)" 

r (x- - x»)dx 
Jo log X 

376 . f— ^ 

" Viog (i) 


-ilog 2 . 

re + 1 > 0. 

= 1»8 (^l)’ IP + 1 > 0, ? + 1 > 0]. 

= v;. 
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DEFINITE INTEGRALS (Continued) 


376. 



377. 

1 X • log sin X dx — '2 


378. 

^ Tr /2 /^/2 

1 log sin X dx = 1 log cos x dx — 

-i-log2. 

379. 

^rr/2 

1 sin X log sin x dx — log 2 — 1. 



^ 7 r /2 


380. 

1 log tan X dx = 0. 


381. 

log (a -f- b cos x) dx = r- log 

— *)>la g 6]. 


GAMMA FUNCTION 

Values of r (v) = J e~^x'^~^dx 



V 

r (n) 

r 

71 

r (n) 

n 

r (nj 

n 

r (n) 

1 

00 

1 00000 

1 

25 

90640 

1 50 

88623 

1 76 

91906 

1 

01 

.99433 

1 

26 

.90440 

1.51 

. 88659 

1.76 i 

92137 

1 

02 

98884 

1 

27 

.90250 

1.52 

.88704 

1.77 

92376 

1 

03 

98355 

1 

28 

90072 

1 63 

88757 

1 78 

92623 

1 

.04 

.97844 

1 

29 

89904 

1 54 

.88818 

1.79 

.92877 

1 

06 

97350 

1 

30 

.89747 

1.65 

. 88887 

1.80 

.93138 

1 

06 

96874 

1 

31 

89600 

1 56 

.88964 

1 81 

93408 

1 

07 

96416 

1 

32 

.89464 

1 57 

. 89049 

1 82 

.93685 

1 

08 

.95973 

1 

33 

89338 

1.58 

.89142 

1 83 

.93969 

1 

.09 

. 9554G 

1 

34 

. 89222 

1 59 

.89243 

1 84 

.94261 

1 

10 

.95135 

1 

35 

89115 

1.60 

. 89352 

1 85 

94561 

1 

11 

. 94739 

1 

36 

.89018 

1.61 

89468 

1 86 

94869 

1 

12 

.94359 

1 

.37 

88931 

1 62 

89692 

1.87 

95184 

1 

13 

93993 

1 

38 

88854 

1.63 

. 89724 

1.88 

.95507 

1 

14 

i .93642 

1 

39 

88785 

1 64 

. 89864 

1 89 

.96838 

1 

16 

93304 

1 

40 

.88726 

1.65 

.90012 

1.90 

96177 

1 

.16 

.92980 

1 

41 

. 88676 

1 66 

90167 

1.91 

96523 

1 

17 

. 92670 

1 

.42 

. 88636 

1 67 

.90330 

1.92 

.96878 

1 

18 

. 92373 

1 

43 

.88604 

1.68 

.90600 

1.93 

.97240 

1 

19 

.92088 

1 

44 

.88580 

1.69 

90678 

1.94 

,97610 

1 

20 

.91817 

1.46 

.88565 

1.70 

.90864 

1.95 

.97088 

1 

21 

.91558 

1, 

.46 

.88560 

1.71 

.91057 

1.96 

.98374 

1 

22 

.91311 

1 

47 

.88563 

1.72 

.91258 

1.97 

.98768 

1 

23 

91075 

1 

48 

.88575 

1.73 

.91460 

1.98 

99171 

1, 

.24 

. 90852 

1 

.49 

.88695 

1.74 

.91683 

1 99 
2.00 

.99581 

1.00000 
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ALGEBRA 


Factors and Expansions 

(o ± by - a* ± 2ah + 

(a ± by » a3 ± 'Sa^h + ± b\ 

(a ± by = ± ^a^b + ^a^b^ ± 4a6» + 6*. 

o* - 5* - (a - b){a -f b), 

a2^b» -= (o + bV- l)(a-hV- l). 

(j 8 _ a» (o — b)io? + <x?) + b^)* 
a« + 6* -= (a + 6)(a* - oi> + b^)- _ 

a* + 6^ - (a* + ahV2 + 6^) (a* - abV2 4- b*). 
on __ 5n «. (fl _ b)(a’‘“' + a" ®b -I- . . . . + 

on ~ b« - (a + b)(a«-i - a”-2b + 

for even values of n* 

on 4 - b** - (a + &) ~ o"“^b + , . . . -f 

for odd values of fi# 

a* -t- a‘M + 6* - (o* + a5 + &^)(o* - ab + b'). 

(0 + 6 + c)* = o* + b* + c« + 2o6 + 2ac + 2bc. 

(a + b + c)3 - a» + b» + c» + 3a*(b + c) + 3b=(a +j) ^ ^ 

fa + b 4- c 4- d 4- . . . )* = 4 - b^ + - 1 - . . . -4 

2o(b 4 - c 4- d 4 - . . . ) + 2b(c 4 - d 4- ... ) 4- 2c(d 4 - ...) + •• . 
See also under Series 


Powers and Roots 


0 * X o* - a(*+“). 

a» 

a® « 1 [if a 
1 

a-*= 

a* 

(0*0* - o*». 

- X / — 

0* » V 


II 


Proportion 

If 5.1. 

b a 

then 


(ab)* =* a*b*. 
/a\* _ ^ 

Vb>/ "b** 

ab « a 

Vh ^ 


o - b c ~d 
5 “ d ’ 


a 4" b c 4" d 

~b d“’ 

a -h _ c ~ d 
o + b c 4 - d 
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ALGEBRA — (Continued) 


SUMS OF NUMBERS 

The sum of the first n numbers, — 

2 (n) =1+2+34-4+5 +w= ” -^ ”+ -L ) 

The sum of the squares of the first n numbers, 

2(n2)=12+22-f3“-f42-f52 . . . +n2= + ^ ) (^±11 

6 

The sum of the cubes of the first n numbers, 
S(n3)=l’+2’+35+4--'+5» .... 

4 

ARITHMETICAL PROGRESSION 

If a is the first term; /, the last term; d, the common differ- 
ence; n, the number of terms and s, the sum of n terms, — 


^ = a + (n — l)d 8 = |(o + 1) 


jlI 


2a-j- (n — l)d | 


GEOMETRICAL PROGRESSION 

If a is the first term; Z, the last term; r, the common ratio; 
n. the number of terms and s, the sum of n terms - 


I 

(r«~ 


1 ) 


- 1 


U 

1 — r 

Ir— a 

r-1 


If n is infinity and r- less than unity, 
_ a 
~l — r 

FACTORIALS 


jn as n! =5 approximately. 

PERMUTATIONS 

If M denote the number of permutations of n things taken p 
at a time, — 

Af =11 (n 2) «... (n — P'1”!) 


COMBINATIONS 

If M denote the number of combinations of n things taken p 
at a time, — 

^^_ n(n-l){n-2) (n-p^l) 

p! 

M- 

p,'(n-p)/ 
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ALGEBRA (Continued) 
Quadratic Equations 


Any quadratic equation may be reduced to the form, — 
ax^ bx -f c » 0 


Then x 


—h ± \/6* - 4ac 
2a 


If 6* - 4oc is positive the roots are real and unequal. 

If 6* - 4ac is zero the roots are real and equal. 

If 6* - 4ac is negative the roots are imaginary and unequal. 
If 6* ~ 4oc is a perfect square the roots are rational and un- 
equal. 


Cubic Equations 

A cubic equation, + py^ + q?/ + r =0 may be reduced to 
the form, — 

a;* + ax + 6 = 0 

by substituting for y the value, (x-|). Here 

a = i(3q - p^) and 6 * iV(2p* - 9pq 4 27r). 

For solution let, — 


then the values of x will be given by, 

X 

a 


A I T> y — j— A B 

A+B, — 


B 


V-3 


2 T 2 "V 2 2 

b® ^ there will be one real root and two conjugate 

^*4 ^ ^ ^ imaginary roots. 

Tf ^ a® ^ there will be three real roots of which two 
It ^ ^ “ u, equal 

2)2 q9 

If ^ ^ < 0, there will be three real and unequal roots. 

In the last case a trigonometric solution is useful. Compute 
the value of the angle in the expression, — 

C08^= 

then X will have the following values! — 

2^/^|»o.|■ 2V-=m + I2«-> 


2V-|.o.(| + 2«-). 



APPROXIMATIONS 

If a and h are small quantities, the following relations are 
approximately true, — 

(lrha)”» -l±ma, 

(l±a)w» ( 1 ± 6 )« =ldbwa±n5. 

If n is nearly equal to w, 

V approximately. 

If ^ is a very small angle expressed in radians,-— 

sin d ^ j ian 0 ^ ^ , 

— A — = 1 — n — “ approximately. 

a 0 

SERIES 

The expression in parentheses following certain of the series 
indicates the region of convergence. If not otherwise indicated 
it is to be understood that the series converges for all finite 
values of x. 

Binomial 

(1 = 1 . . .etc. 

2 ! 3 ! 

= . . .etc. 

(1±x)-i = 1=Fx+x2tx’+x*Tx‘+ . . . (x*<l) 

(l±xh^ = l=F2x+3x2T4x’+.5x<=F6x‘‘+ ... (x“<l) 

Taylor’s Sikies 

/(x+fe)=/(x)+/f/'(x)+^,/"(x)+|^/'"(x)+ . . . 
=^f{h)+xf'{h)+^ f''{h) + ^ f"'{h)+ . . . 

Maclaurin’s Series 

/(x)=/(o)+x/'(o)+f-j/"(o)+|^/"'(o)+ . . . 

Exponential 

e=n-Y+ Yi+ • • • 

^2 ^3 

c*=l+x+^+^+Y-+--- 


a® = 1 4-x log a -f 


(a;loga)2 (xloga) 


-f . . . 



■] 


{X>i) 

(2>x>0) 


SEKIE8 (Coattnned) 

Logarithmic 

log^ = (x-l)-i(x-l)’*+J(x-l)'- • • . 

log^ = 2 [|^I+T(lTl)’+T(f+i) + 

log.(l+x) =x-ix2 + ix«-Jx*+ . . . 

log,(n+l)-log,(n-l)=2 [^^+^,+ 5 ^ + ■ • -] 

log.(a+x).=log^+2[^+^(^) +J-(^) +•••] 

(a>0, —a<x< + « ) 

TtelGONOMETEIC 


(x>0) 
(-1<X<1) 


/)f*3 ^6 a*# 

sin X = X - |i + -^-T!+ ■ 

/y .2 J *4 

cos X = 1 . 

, , 2x^ . 

tan X = X + 3- + ^ 


+ ^ + 

I ooor ' 


sin'^a; = x + ,— + 7 


1 3 




1 3 


2835 

r 7 


6 ‘ 2 4 5 ' 2 4 G 7 

tan'^x = X — ix^ +yx®— ~x^4- . . . 

=J!^_ i + J L+ . . . 

2 x^ 3 x» 5 x‘^ 

^2 X* X® 

log. sin X = log. X — — 


+ 


log. cos X = — 


180 2835 
X* X® 17x® 

I2 ~ 45 2520 

. 7x* , 62x® 


log. tan X = log^c +7+90 ■ 2835 
= 1 + X +X!“iT 


... (.•<?) 

, (X 2 < 1 ) 

(x 2 <l) 

(x“>l) 

(X*<ir*) 

(•■<?) 

('•<?) 


+ . . . 

5 ! G ! 7 ! • 


/, x2 , 4x< 31x« , \ 

eoo.* = _ _+ . . . j 


^tan X 


3 x 3 


1 + X +-2T+-3r+"^ + 


fix< . ^7^ 

5! 


4! 




(«■<?) 
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ALGEBRA (Contiiiiied) 
MISCELLANEOUS 

The Sum (S, = Sigma) and Product (n, = Pi) Notations 

^ S denotes the sum, and II, the product of all quantities of a 
given collection. In particular, 

m-\-n 

^ Xi means Xm + Xm^\ + . . . -j- x^^n, (n + 1 terms in all), 

i —wi 

U X. means x,^x m+l • * • Xm~\.ny (n -h 1 factors in all). 

For indicated range, R, (such as m Z t Z m + n), one may 
write respectively. Where the range is clear from 

R R 

the context one writes Ila;*, or even 2x, Ex, respectively. 
For c a constant and for x, and with common range (say of 
n elements), 

2cx» = cSxt, 2(Xi -h yi) = Sxi + St/i, S(x, + c) = nc + Sx*. 


Special Numerical Relations 

(i) For range, i = 1, 2, . . . , n, with x, = i. 

Sxi - n(n 4- l)/2, S(2xt — 1) = n^, 

Sx<* = n(n + l)(2n + l)/6. 

Sx<3 = (2xi)2, 2Xi4 = (Sx,2)[6(SxO ~ 11/5. 

n(c -f 1 — Xi) = nxi = = n! (“factorial n“). 

Hence nl = n . (n — 1) ! 0! is defined to be 1. 

Stirling's formula (used for n large), 

V27i7r(n/r)” < n! < ^/2mr{njc)^{ 1 + 

\ 12n — 1/ 

(ir = 3.14169 . . . , e - 2.71828 . . .). 

n\/(n—m)l gives the number of permutations of n distinct things 
taken m at a time. 


(H) For range, i = “(^V^), “(^V^) + 1 

(^) - (^)- 


Xi = i (whether n is odd or even), 

..j _ 1) 




2 — 7 w-A . 

“ “20-2^ 


12 
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ALGEBRA (Continued) 

(iii) The Binomial Coefficients, («). 

(m) “ »!/[(n — m)\m\\ for integers w, n, 0 ^ m Z n. (S) = 

(;) = 1 . 

(* + c)" = (0 Z r 4 n), the binomial expan- 

r 

Sion. («) gives also the number of combinations of n distinct 
things taken m at a time. 

(m) + (m+i) = (m'+i), tecuTsion relation for binomial coeffi- 
cients. 


n 

(»:») = a), 

r r 


Table of Binomial Coefficients 


n 

(?) 

(?) 

(?) 

(?) 

(?) 

(?) 

(?) 

(?) 

(?) 

(?) 

(."o) 

0 

1 











1 

1 

1 










2 

1 

2 i 

1 









8 

1 

3 1 

3 

1 








4 

1 


6 

4 

1 







5 

1 

5 

10 

10 

5 

1 






6 

1 

6 ! 

15 

20 

15 


1 





7 

1 

7 

21 

35 

85 

21 

7 

1 




8 

1 

8 

28 

56 

70 

56 

28 

8 

1 



9 

1 

9 

36 

84 

126 

126 

84 

36 

9 

1 


10 

1 

10 

45 

120 

210 

252 

210 

120 

45 

10 

1 

11 

1 

11 

55 

165 

330 

462 

462 

330 

165 

65 

11 

12 

1 

12 

66 

220 

495 

792 

924 

792 

495 

220 

66 

13 

1 

13 

78 

286 

715 

1287 

1716 

1716 

1287 

716 

286 

14 

1 

14 

91 

364 

1001 

2002 

3003 

3432 

3003 

2002 

1001 

15 

1 

15 

105 

455 

1365 

3003 

6005 

6435 

6435 

5005 

3003 

16 

1 

16 

120 

560 

1820 

4368 

8008 

11440 

12870 

11440 

8008 

17 

1 

17 

136 

680 

2380 

6188 

12376 

19448 

24310 

24310 

19448 

18 

1 

18 

153 

816 

3060 

8568 

18564 

31824 

43758 

48620 

43758 

19 

1 

19 

171 

969 

3876 

11628 

27132 

50388 

75582 

92378 

92378 

20 

1 

20 

190 

1140 

4845 

15504 

38760 

77520 

125970 

167960 

184756 


NOTE: (-) 


n(w — l)(n — 2) . . . (n -- w 4- 1) /„\ 
w(w - l)(m - 2) . , . 3.2.1 • U/ 


i; © - 


For coefficients missing from the above table, use the relation 


(:) - (j:..).**- (??) - (“) - >67960. 
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ALGEBRA (Continued) 

Finite Differences 

For equi-spaced arguments Xt, and associated y*, the successive 
advancing ^-differences are, A®?/* = Ay, = y,+i — A*y< = 
Ay.^i - Ay,- = - 2y,+i + y,*, . . . , A”*yi = - 

A^^-iy* = — y,-+„,«,. With arbitrary origin A and 

r 

class-interval length, x,+i — x,- = /i, using m = (xi — A)//i, 
write y^w,) for y,-. Then if for some fixed w, for the p)ortion of 
the table considered, the values of A’”'‘‘^y,- be zero (or approxi- 
mately, if these be regarded as negligible) Newton’s formula 
gives 

viM) = = y(0) + uAy(O) + 

+ . . . + -rJ) - - y ± i)A».y(0). 

This formula reduces to an identity for u — uo, Wj, . . . . 

(u, == t), and may be used to interpolate for intermediate values. 
Example. Given 


X 

-4, 

-2, 

0, 

2, 4, 

6, 8, . . 

y 

10, 

14, 

30, 

64, 122, 

210, 334, . . 


to find a value for y when x = 10, and when x « 1 . Suppose 
for some reason A has been taken at x = 2. The work may 
be arranged as follows: 



v(«) = 64 + 68u + 30?^^) + 

= 64 + 58u + 16u(u - 1) + tt(u - 1)(m - 2). 

At X = 10, u = 4. Substituting u = 4, one has y|*-io * 500* 
At X = 1, u = — J. Substituting u = — i, one has yU-i = 44f . 
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STATISTICS 
Central Measures 

Here the ran^e of i is from 1 to n. With each value Xi is 
associated a weighting factor /»• ^ 0 (such as the frequency, 
the probability, the mass, the reliability, or other multiplier). 
Ny the total weighty = Xfi, 

£y the arithmetic mean, = 'LfiXi/N - 

GM, the geometric mean (available when each Xt is positive), 

- Log GM = S/i log Xi/N. 

MOy the mode, == value among (x\y , . , yXn) having maximum 
associated fi (usually obtained bv interpolating after the data 
are graduated). For unweighted items, Xiy a mode is a value 
about which the values of Xi cluster most dens ely. 

RMSy the root-mean-square, = \/ XfiXi^/N. 

Mdy the median (see below). For unweighted items, the 
median is the value, equaled or exceeded by exactly half of 
the values Xi in the given list. In case of a central pair, the 
median is usually taken as the arithmetic mean of this pair. 

Mniy the mid-mean (see below). For unweighted items, 
the mid-mean is the arithmetic mean of the half-list obtained 
upon dropping out the highest quarter and lowest quarter of 
the items. 

Cum/|x; the value of cumulative/^' at X, = ^ /» (inter- 

Tx<X 

polation being used for X if necessary). 

The M-Tiles 

For ungrouped data, X is called the rth m-tile (or rth m-tile 
mark) (r = 0, 1, . . . , m) if simultaneously, ^ Ji/N ^ r/m, 

xi<X 

and ^ J^/N ^ (m — r)/m. In particular the zeroth m-tile 

is min, the minimal value among the list (xi, . . . , x„), and the 
mth m-tile is max, the maximal value amon^ the list. 

For grouped data, the rth m-tile mark, X, is such that 
Cum /lx = Nr/rriy (r = 0, 1, 2, . . . , m). 

Cum /Imin = 0, Cum /[am* = X. 

In particular, certain intermediate (0 < r < m) m-tile marks 
are named as follows: 
m r = 1 2 

2 Md (median) 

3 T\ (lower tertile) (upper tertile) 

4 Qi (lower quartile) Md Qs (upper quartile) 

10 Di (first decile) D 2 D» etc. 

100 PCi (first percentile) PC 2 PCt etc. 
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STATISTICS (Continued) 

The term ‘'rth m-tile'' (r *= , m) is also used to denote 

the class interval extending from the (r — l)st to rth m-tile 
mark as defined above. 

Mm, the mid-mean, =» 

2 ^ Mi/N = ^ f,x,/ 

Qi^Xt^Qa Qi^xt^Qz Qx^xit^Qz 

When each Xi is positive, and not all are equal, one always 
has 0 < min < GM <£ < RMS < max. 

For moderately-skewed distributions, one has approximately 
Mo — 5 = 3(Ma — x)j or SMd = Mo 4- 2£, 

Measures of Dispersion and Skewness 

Here A is an arbitrary reference value, usually a convenient 
integral measure near x. 

Pky kth moment about A, = 2/»(Xt — A)^/Ny {k == 0, 1, . , 
po = Ij vi = X — A, P 2 3iS function of A is minimum foi 
A = f. 

Arth moment about 5, = ^MXi — £)^/N, (k = 0, 1, . . .). 

Mo = 1, 

Ml = 0, 

M2 = >'2 — *'1^ (m 2 = variance). 

Hi — PZ — SpiP2 + 2vi*, 
y-i — p\ — ~ 

= M5VM2^ = M4/M2^ 


<r, standard deviation, = \/m 2. 

oti/2y momental skewness; as = y/Wi = msA^- 

(a4 ~ 3)/2, kurtosis; a4 = 182. 

MDy mean deviation (from the mean), = XSx\xi — £\/N 
1 (This latter form is convenient 
l/^« for computation.) 


_ Xi<£ Xt<£ 


8y quartile deviation, = IQs — Qil/2. 

P.E.y probable error, == 0.6745<r. 

F, coefficient of variation, = 100(r/£ %. 

Pearson’s measure of skewness = (5 — Mo) fa, (Usually 
approximately a 3/2.) 

Bowley’s measure of skewness - (Q* — 2Md + Qi)/(2#). 
(Bowley's measure of skewness lies between —1 and -fl*) 
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; STATISTICS (Contiiiucd) 

The Class Interval 

~ ““ x%» 

For eqiii-spaced arguments, Axi = h, the length of the class 
interval, Xi is the mid- value or class mark. The interval from 
Xi — {h/2) to + {h/2) is the class interval with these as given 

initial and terminal end values. 

Ui = {xi — A)/h. 

u = IftUi/Ny £ = hU + A, 

Wx = (A: = 0, 1, . . .). 

<Tu^ = [S/iW»VJV] — U^f O’* = hffu. 

(/?l)x = {^2h = (iS2)«. 

Sheppard’s corrections (to correct approximately for the 
error due to treating all elements in a given class interval of 
length k as though concentrated at the class mark). 

For Mo, Mt, MS, no corrections. 

In 35-units, 

corrected (m 2 )x = uncorrected (^2)* — ^^/12, 

corrected (m 4 )x == uncorrccted (m 4 )x — uncorrected (m 2 )x /2 -f- 

7/iV240. 

In u-units, replace /i by 1 in the formulae given above. 

Least Squares 

The normal equations for finding coefficients, Oo, Oi, . . . , 
in fitting a curve of the form y - oix -j- . . . -f amX”^ to 
data {Xiy Ft), t = 1, . . . , n, (w > m), are m -j- 1 in number as 
follows : 

SFt = dan + ai'hXi a2SX»^ 4“ » • . + OmSXi”*, 

SX,F* = a^'LXi 4- aiXXi^ 4- 4- . . . -f 


SZ*’”Fi ^ 4- ai2:Xi«»+i 4- + . . . 4. 

Deviation from fitted curve, 

di = F* — (oo 4“ diXt 4“ • • • 4" OmX*”*), 

= SFi* — (ctoSFi 4" 0]2XtFt 4" • • . “1“ (im^X%”^Y%), 

For z = ab^y use y = log Zy a© = log a, ai = log 6. 

For z — aiPy use y = log a© == log a, ai = p, x == log ^ 

Syy standard error of estimate, = root-mean-square of the 
p-deviationa about a fitted curve = \/ 'Ldy^/n, 

Simple Correlation 

Product Moment Method 

Given n equi-spaced measurements Xt, i — 1, 2, . . . , n, with 
h = Xt+i — Xi, Xi = Xi — X; and m equi-spaced measure- 
ments F/,y = 1, 2, . . . , m, with k = F,-|.i — F,, yj = F,* — F; 
and a weight (frequency, probability, etc.) ea f^O), asso- 
ciated with (Xi, F,). Here e*-,* is an entry in the taole. 
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STATISTICS (Contiau«4) 

~ ” 

i t 

»i t i 

t = 2ei,X/i\r = ^/.Z./iST; y = Je^^F./iV « ^QiYi/N. 

ij i %3 j 

Let A and B be arbitrary reference values, usually convenient 
integral measures near X and F, respectively. 

= {Xi - A) A, = (F,- - B)/£; 
u = XftUt/N, 2 = hu -\r Ay V — 'SgjVj/N, F = /cv + 5. 

= Mu = (2/tWt^/A/') — iZ2, <r, = /lo-u.j Apply Sheppard ^8 
= Mv — ('LgjVj^/N) — F, cTy = k<rvJ corrections. 

Ft = P = ^u,F, = (Check) 

t y 

Pui, = - U)(V, - p)/iV 

= (P/Z) - UV. 

Pxy = hkpuv‘ 

r = Puv/{<ru<rv) = Vxvl{(Tx<ry) (product -moment) coefficient of 
correlation. In every case — 1 < r < 1. 

F — F = r— (Z — Z), or ?/ = r--a;, regression line of y on x. 

<r* 0-, 

Z — Z = r— (F — F), or X ^ r~y, regression line of x on y. 

Example of Computation for Product-Moment Coefficient of 
Correlation 







STATISTICS (Contiiitted) 

Rank Difference Method 

Given n corresponding pairs of measured items (Xt, F»), 
(i =» 1, . . . , n). Let (w*, v*) be the corresponding rank num- 
bers. Here Ut = 1 for the largest X%, 2 for the next largest 
Xi, etc., and similarly v* = 1 for the largest F», 2 for the next 

largest Ft, etc. p = 1 — (rank difference) 

coefficient of correlation. In every case —1 ^ p 1. Check: 

S(Wt - Vi) = 0. 

Example of Computation for Rank-Difference Coefficient of 
Correlation 


Xi 

Yi 

Ui 

Vi 

Ut — Vi 

(u, - t-i)” 


76 

62 1 

3 

1 

+2 

4 

Check: S ( m , — Vi) = 0. 

66 

34 

8 

9 

-1 

1 

63 

32 

10 

10 

0 

0 


74 

45 

4 

4 

0 

0 

. 6 X62 

" 10(10* - 1) 

79 

69 

60 

37 

1 

7 

2 

7 

-1 

0 

1 

0 

77 

35 

2 

8 

-6 

36 

= +0.63 

65 

42 

9 

5 

+4 

16 

71 


6 

6 

0 

0 

Ans. p = -f .63 

73 

48| 

6 

3 

+2 

4 

Ar= 

= 10 



0 

62 



Probability 

If among a -\-h equi-probable and mutually exclusive events, 
4 are regarded as favorable and h unfavorable, then for a single 
trial 

p, probability of favorable outcome, - — 

a + 0 

g, probability of unfavorable outcome, = ] — p = 

The successive terms in the binomial expansion (p + g)" = 
^(n)^n-r^ givc thc rcspective probabilities that in n trials, tli(‘ 

r 

event will be favorable exactly n — r times, r = 0, . . . , n. 

The mean number of favorable events is np, of unfavorable, 
ng; the standard deviation is o* ~ -v/ npg, a* = (p — g) /a 
(the positive direction being that of increasing unfavorability). 

Normal curve {x measured in a-units from the mean, and 
with area = 1): 

V = -4=e-*v* = 0.3989e-»*/«. 
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STATISTICS (Continued) 

]\JD (mean deviation from the mean) = <r\/2/ir => 0.7979«r. 

s (quartile deviation from the mean) = 0.6745cr = 0.845 AfZ). 

Percentage areas, under normal curve, for successive claw# 
intervals measured from the mean: 

Multiples of a: 34%, 14 %, 2%. 

Multiples of s: 25%, 16 %, 7 %, 2 %. 

Normal surface (x measured in o-x-units y m ay-units from their 
means), 

g s£ 

27 r\/l - 

Goodness of Fit. For a universe of objects falling into n 
mutually exclusive classes with class marks, Xt^i =* 1, 2, . . . , n), 
let pt be the probability for the fth class. Given a sample of 
N items, with /» items in the ith cl^s (2/i =* N), the proba- 
bility that a random sample of N items gives no better fit, 
expressed in terms of n and x® (‘^Chi square ^^), = S(/i — 
^P») V (^pt)y is given by a table, portions of which are as follows: 

Probability that a Random Sample Gives no Better Fit 


n\ 

1 

2 

3 

4 

6 

8 

10 

15 

20 

3 

.607 

.368 

.223 

.135 

.050 

.018 

.007 

.001 

.000 

4 

.801 

.572 

.392 

.261 

.112 

.046 

.019 

.002 

.000 

5 

.910 

.736 

.558 

.406 

.199 

.092 

.040 

.005 

.000 

6 

.963 

.849 

.700 

.549 

.306 

.156 

.075 

.010 

.001 

7 

.986 

.920 

.809 

.677 

.423 

.238 

.125 

.020 

.003 

8 

995 

.960 

.885 

.780 

.540 

.333 

.189 

.036 

.006 

9 

.998 

.981 

.934 

.857 

.647 

.433 

.265 

.059 

.010 

10 

.999 

.991 

.964 

.911 

.740 

.534 

.350 

.091 

.018 

11 

1.000 

.996 

.981 

.947 

.815 

.629 

.440 

.132 

.029 

12 

1.000 

.998 

.991 

.970 

.873 

.713 

.530 

.182 

.045 

Xx> 
n \ 

8 

10 

12 

14 

16 

18 

20 

25 

30 

10 

.534 

.350 

.213 

.122 

.067 

.035 

.018 

.003 

.000 

11 

.629 

.440 

.285 

.173 

.100 

.055 

.029 

.005 

.001 

12 

.713 

.530 

.363 

.233 

.141 

.082 

.045 

.009 

.002 

13 

.785 

.616 

.446 

.301 

.191 

.116 

.067 

.015 

.003 

14 

.844 

.694 

.528 

.374 

.249 

.158 

.095 

.023 

.005 

15 

.889 

.762 

.606 

.450 

.313 

.207 

.130 

.035 

.008 

16 

.924 

.820 

.679 

.526 

.382 

.263 

.172 

.050 

.012 

17 

.949 

.867 

.744 

.599 

.453 

.324 

.220 

.070 

.018 

18 

.967 

.904 

.800 

.667 

.524 

.389 

.274 

.095 

.036 

19 

.979 

.932 

.847 

.729 

.593 

.456 

.333 

.125 

.087 

20 

.987 

.953 

.886 

.784 

.657 

.522 

.395 

.161 

.052 
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MENSURATION FORMULAS; 


Plane Figures Bounded by Straight Lines 
The area of a triangle whose base is h and altitude k 

* 2 ‘ 

The area of a triangle with angles A, B, and C and sides 
opposite a, h, and c, respectively 

= iab sin C. 

or *= \/* (« - «)(s “ - c)] 

where 5 » J(a +5 + c). 

A rectangle with sides a and b has an area «= ab. 

The area of a parallelogram with side b and the perpendicular 
distance to the parallel side h 

= bh. 

The area of a parallelogram with sides a and h and the 
included angle d 

= ab sin 9. 

The area of a rhombus with diagonals c and d, 

= icd. 


The area of a trapezoid w'hose parallel sides are a and b and 
altitude h 

= + ^)^- 

The area of any quadrilateral with diagonals a and h and the 
angle between them 9 

=* iab sin 0. 

The area of a regular polygon with n sides, each of length /, 
= inP cot 


For a regular polygon of n sides, each side of length Z, the 
radius of the inscribed circle, 

I ^180 

The radius of the circumscribed circle, 

1 180 

»= ^ cosec 

2 n 
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M£NSU&ATIOX FOBMULAB (Contittiled) 

Area, Raditis of Inacdbed and Circumscribed Circles for 
Regular Polygons 

I ■= length of one side. 


1 

Name. 

Number 
of sides. 

Area. 

Radius of 
inscribed 
circle. 

Radius of 
oiroumseribed 
circle. 

Triangle, equilateral 

3 

0.43301Z* 

0.28867/ 

0.57735/ 

Square 

4 

l.OOOOOZ* 

0.50000/ 

0.70710/ 

Pentagon 

5 

1.72048/* 

0.68819/ 

0.85066/ 

Hexagon 

6 

2.69808/* 

0.86602/ 

1.0000/ 

Heptagon 

7 

3.63391/* 

1.0383/ 

1.1623/ 

Octagon. 

8 

4.82843/* 

1.2071/ 

1.3065/ 

Nonagon 

9 

6.18182/* 

1.3737/ 

1.4619/ 

Decagon 

10 

7.69421/* 

1.5388/ 

1.6180/ 

Undecagon 

11 

9.36564/2 

1.7028/ 

1.7747/ 

Dodecagon 

12 

11.19615/* 

1 .8660/ 

1.9318/ 


Radius of circle inscribed in any triangle, whose sides are 
a, by and c, where s -= i(a + 6 + c) 

- ~ q)(^ - 6)(g ~ c) 

s 

The radius of the circumscribed circle 

o&c 

«(« - a)(s - b)(8 - c) 

The perimeter of a polygon inscribed in a circle of radius r, 
where n is the number of sides, 


- 2nr sin (tt radians = 180°) 

The area of the inscribed polygon, 

, , . 27r 

- inr* sin — . 

n 

The perimeter of a polygon circumscribed about a circle of 
radius r, number of sides n 


- 2nr tan ~ . 

n 

The area of the circumscribed pol 3 rgon 

- nr* tan 
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M£NSUBATION FOEMULAE (Cantlnued) 

Plane Figures Bounded by Curved Unes 

The circumference of a circle whose radius is r and diameter 
d(d . 2r) 

-27rr-7rd. (tt- 3.14159) 

The area of a circle 

= 7rr2 « i7r^2 „ .7854<i2. 

The length of an arc of a circle for an arc of 6 degrees 
TrS 
“ 180* 

Note. — In this and following similar formulae r denotes the 
radius of the circle, (OC, Fig. 1). 

For an arc of 6 radians the length 
^rd. 



Fig 1. 


The length of a chord subtending an angle 6 
= 2r sin J0. 

The area of a sector where 6 is the angle between the radii 
in degrees 

“ 360 ' 

If « is the length of the arc, the area of the sector 
sr 
2 * 

The area of a segment where 0 is the angle between the two 
radii in degrees 

Tr^d r* sin 0 
" 360 2 * 
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MSNSUBATION FOBBfVLAi: (Contlnll^) 

If d is in radians the area « — sin $)» 

The area of the segment of a circle < 

— j^a; V r2 sin”i J 

where r is the radius of the circle and x the perpendicular disr 
tance of the chord from the center. The angle must be expres- 
sed in radians. 

The area of the ring between two circles of radius ri and r*, 
one of which encloses the other, 

=-jr(ri-+-r*) (ri-fa). 

The two circles are not necessarily concentric. 

Area of the sector of an annulus. (Fig. 2 . ) — If angle GO H = 
e and the lines GO and JO^ri and rj respectively, the area 
GHIJ =i^(ri4-r2^ (ri — r^). 



If Si » the length of the arc GH and 52 = the arc JJ and h 
»= H/ fi — fi, the area GH/J «»). 

The circumference of an ellipse whose semiaxes are a and h 

I See tables of elliptic integrals 

(approx.) =4a£' exactly. 

^ for E, using K ■» y — ^ — 

The area of an ellipse *= irab. 

The length of the arc of a parabola, as arc SPQ in Fig. 3, 
where x = PR, and y QR 

approximately. 

The area of the section of the parabola — ~xy. 
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MENSUBATION FOBMBLAi: (Continued) 

Solids Bounded by Planes 

The lateral area of a regular prism » perimeter of a right section 
X the length. , , . 

The volume of a regular prism « area of base x the altitude. 
The lateral area of a reg^ar pyramid, slant height Z, length of 
one side of base a, and a number of sides n, 

= \nal. 

The volume of a pyramid » i area of base x altitude. 



Fio. 3. 


Surface and Volume of Regular Polyhedra 

Surface and volume erf regular polyhedra in terms of the 
length of one edge 1. 


Name. 

Nature of surface. 

Surface. 

Volume. 

Tetrahedron . . . 
Hexahedron or 

4 equilateral triangles 

1.73205P 

0.11785i» 

cube 

6 squares 

6.00000P 

1.00000/> 

Octahedron. . . . 

8 equilateral triangles 

3.46410P 

0.4714(W» 

Dodecahedron . 

13 pentagons 

20.64573P 

7.66312Z> 

Icosahedron . . . 

20 equilateral triangles 

8.66025^ 

2.18170i» 


Solids Bounded by Curved Surfaces 
The surface of a sphere of radius r and diameter d(- 2r) 

- 47rT* *• Td* - 12.57r*. 

The volume of a sphere 

- far* * jTTd* • 4.189r*. 
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MENSURATION FORMULAE (Continued) 

The area of a lune on the surface of a sphere of radius r, in 
eluded between two great circles whose inclination is $ radians. 

= 2rH. 

The area of a spherical triangle whose angles are A, B, and 
C (radians) on a sphere of radius r 

- (A 4- B + C — ir)r‘K 

The area of a spherical polygon of n sides where d is the 
sum of its angles in radians 

= [ ^ - (n — 2)^r ]r^. 

The area of the curved surface of a spherical segment of 
height k, radius of sphere r 

= 2‘ir rh. 

The volume of a spherical segment, data as above 

== (3r — h) . 

If a - radius of the base of the segment, the volume 
= lirh (h^ + 3a2). 

The curved surface of a right cylinder where r == the radius 
of the base and h, the altitude. 

The volume of a cylinder, data as above, 

= Tr'%. 

The curved surface of a right cone whose altitude is h and 
radius of base r 

== irf V 

The volume of a cone, data as above, 

= = 1.047 r‘h. 

O 

The curved surface of the frustum of a right cone, radius 
of base ti, of top rz and altitude h, 

- ir(ri + ra) V h'^ -h (ri - fa) 2. 

The volume of the frustum of a cone, data as above, 

= (ri2 -f n ra 4- r.2^). 

The oblate spheroid is formed by the rotation of an ellipse 
about its minor axis. If a and h are the major and minor semi- 
axes respectively, and e the eccentricity, the surface 

= 27rc2 4- 7r-~Ioge j , 

and volume = 
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MENSURATION FORMULAE (ContiatM} 

The prolate spheroid is formed by the rotation of an ellipse 
about its major axis (2a), data as above. 

Surface =2ir6*+2ir ^^sin 

e 

volume =-l' 7 r^i >2 

3 


SIMPSON’S RULE FOR IRREGULAR AREAS 

Divide the area into an even number (2m) of panels by 
moans of parallel lines, drawn at constant distance h 

apart; and denote the lengths of the intercepted segments by 

yo»yi y 2 m-i.y 2 m* The first and last of those may be zero. 

The area will then be 

A=ihl (yo+y2„)4-4(yj4-y3+ - 

+y2ni-i ) +2(y2+y4+*-"f y2m-2) 1 

While the formula is exact in many simple cases, ordinarily 
the formula provides only an approximation, for which the 
accuracy increases with an increase in the number of divi- 
sions. Simpson’s Rule may be applied to finding volumes, 
if the measures yo^yi— >y 2 m be interpreted as the areas of 
parallel plane sections at constant distance h apart. 


PRISMOIDAL FORMULA 

As a special case where m=:l, and H, (=2h) is the distance 
between two limiting parallel planes, one has for the volume 
of a solid figure, 


V=iH(So+4Si+S2). 

Here Sq and S 2 are the cross-sectional areas in these limiting 
planes (lower and upper bases, respectively), and Sj is the 
cross section of the mid-section. The formula is exact for the 
cone, sphere, ellipsoid, and prismoid. 
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TRIGOHOMBTEIC FORMULAS 


TRIGONOMETRIC FUNCTIONS IN A RIGHT-ANGLED 
TRIANGLE 


If A, J?, and C are the vertices (C the right angle), and a, 6, 
tud h the sides opposite respectively, 


sine A 
tangent A 
secant A 


• A W' 

= sm A =-^, 


== tan A = p 

= sec A - Yi 
b 


cosine A cos A = 
cotangent A == cot A == ctn A 
cosecant A = esc A 

a 


h 

a* 


exsecaiit A 



versine A 
ooversine A 
haversine A 


exsec A = 
sec A — 1 
vers A = 

1 — cos A 
covers A = 

1 — sin A 
hav A = 

i vers A 


SIGNS AND LIMITS OF VALUE ASSUMED BY 
THE FUNCTIONS 



Quadrant I. 

Quadrant 11. 

Quadrant III. 

' Quadrant IV. 

PuBotlon. 










SiRn 

Value. 

_____ 1 

Sign. 

Value, j 

Sign. 

Value. 

Sign. 

Value. 

lin 

+ 


+ 


— 

Oto 1 


1 toO 

cos 

+ 

1 to 0 

- 



1 to 0 1 

-f 

Oto 1 

tan 

+ 


— 


+ 

0 to CO 


oo to 0 

oot 



— 



00 to 0 

— 

0 to «• 

sec 


1 to 00 

— 

oo to 1 

- 

1 to 00 

+ 

00 to 1 

ooeec. . . 

+ 

w to 1 

+ 

1 to 00 

*~ 

00 to 1 


1 to • 
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XaiGOJffOMBTBIC FOaMULAB (Cimtlnued) 

VALUE OF THE FUNCTIONS OP VARIOUS 
ANGLES 



O'* 

e 

0 

CO 

45® 

60° 

90® 

180° 

270* 

«m 

0 


IV2 

W3 

1 

0 

-1 

t03 

1 

iV3 

W2 


0 

-1 

0 

tan 

0 

W3 

1 

VS 

00 

0 

00 

cot 

... 

V3 

1 

IVS 

0 

00 

0 


RELATIONS OF THE FUNCTIONS 


Sin X 

cos X = 

tan X = 
cot X = 


cosec X 
1 ^ 

sec X 
1 


cosec X = 


sin X 
1 

cos X 


sin X 


sin^x +cos2 ar —i 


cot X cos X 

1 4-tan^ X =sec2 x 

1 _ cos X 

14 -cot‘-^ X =cosec2x 

tan X sin x 

V"! — cos2 X. 

cos X = VI — sin^ X. 

Vsec^ X —1. 

sec X = Vtan^ x 4-1. 

x/cosec^ X — 1 . 

cosec X = Vcot^ X 4- 1 . 


cot X 

sin a; =cos (90— x)=sin (180— a;), 
cos X »=sin (90— a: ) = —cos (180— x). 
tana; =cot (90 — x) = — tan (180— x). 
cot a; =tan (90 — x) = — cot (180— x). 
cosec X = cot ^ — cot j;. 

FUNCTIONS OF SUMS OF ANGLES 

sin (x+y) =sin x cos |/+cos x sin y. 
sin (x— y) =sin X cos v—cos X sin 2 /. 
cos ix-\-y) *=cos X cos 2 /— sin x sin y. 
cos (x— =cos X cos 2 / 4-sin x sin y. 
tan x4-tan y 


1 —tan X tan 


tan (x4-y) = 


ta n x-tan y 

tan (x— 2 ^) - x tan y 
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TBIGONOMETRIC FORMULAE (Continued) 
FUNCTIONS OF MULTIPLE ANGLES 


sin 2x = 2 sin x cos x. 

cos 2x = cos2 X— sin^ x = 2 cos* x — 1 =1—2 sin* x. 

sin 3x =3 sin X —4 sin® x. 

cos 3x =4 cos® X— 3 cos x. 

sin 4x =8 cos® x sin x— 4 cos x sin x. 

cos 4x=8 cos^ X— 8 cos* x-fl. 

sin 5x =5 sin x —20 sin® x-flO sin® x. 

cos 5x = 16 cos® X— 20 cos® x+5 cos x. 

sin 6x =32 cos® x sin x— 32 cos® x sin x+6 cos x sin x. 

cos 6x=32 cos® X— 48 cos^ x + lS cos* x — 1. 


tan 2x = 


2 tan X 
1— tan* X* 


, ^ cot* X - 1 
cot 2x = — ^ • 

2 cot X 


tan 3x =- 


3 tan X— tan® x 
1-3 tan* X 


sin Jx = =t: 
cos \x = zt 
tan lx - zt 


V I — cosx 

V I 4- cos X 
2 

V I —cosx _ 1 —cosx _ sin x ^ 
l-f-cosx"" sin X ~1 4-cos X 


MISCELLANEOUS RELATIONS 


sm X 4= sm 2 / = 
cos X 4- cos y — 
cos X — cos y — 

tan X db tan y = 


2 sin I (x4:2/).cos I (x=Fy). 

2 cos I (x-ty)*cos I (x — 2 /). 

— 2 sin ^ (x 4- 2 /). sin I (x-t/). 


1 4- tan X 


tan 


1 — tan X 
sin X 4= sin y 

cos X 4" cos y 

sin X 4r sin y 

cos X — cos y 

sin X 4- sin y 

sin X — sin y 

sin* X — sin* y - 
cos* X — cos* y — 
cos* X — sin* y = 


sin {x±y) ^ 
cosx. cos y 

(454'X) 


cot X 4= cot 2/ = 
cot X 4- 1 


4= sin (x zty) 


cot X — 1 


sm x-sm y 
= cot (45— x) 


= tan i (x4:2/)* 


—cot i (xTy)- 

tan i {x-\-y) 
tan I (x— 2 ^)* 

= sin (x4-y).8in {x—y), 
—sin (x-hy) sin (x-y). 
cos (x4-y) cos (x-2/)* 
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TEIGONOMETB/IC FORMULAE (Uontiniied) 

RELATIONS BETWEEN SIDES AND ANGLES OP 
ANY PLANE TRIANGLE 

In a triangle with angles A, B, and C and sides opposite a, 6. 
and c respectively, 

— --- = - — -- =diameter of the circumscribed circle, 

sin A sin B sin C 

a2 = 62_}.c2_25c cos A. 

a =5 cos C -f c cos B. 


tan 


cos A = 
A - B 


&2 4. c2„ 

26c 

a — b . C 

= ■ ir^Ot 

a + 6 2 


^“ 5 ^Vs(s— a) (s — 6) (s — c), 


where s = i(ct + ^ + c) and r = ^ 

A _ /(s — 6) ($ — c). 


(s—a) (s — 6) (s — c) 


'4=V 

4-V 


6c 


's(s—a) 
~bc 


A lis-b) (s-c) 

-sis-ar- 

a + 6 
a — b 


sin A sin B 
sin A — sin B 


s—a 
tan > (A + B) 
tan I (A—B) 


cot i C 

’tan i (A -B) * 




_ jSin a sin (i' _ 
suTC^-a) ~ 
d 

cot a — cot 
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TBIGONOMETBIC F0BMULAE (Continued) 

RELATIONS IN ANY SPHERICAL TRIANGLE 

If A, B and C be the three angles and a, 6, and c the opposite 
sides, 

sin A ) sin B sin C 
sin a sm b sin c 

T , • 1. • ^ COS h cos (cdLzO) 

cos a = cos b COS c -4-sin b sin c cos A ^ • 

cos e 

where tan ^=tan h cos A. 

cos A = —cos B COS C+sin B sin C cos a. 

sin i 4 = 

I Sin 0 sin c 

where » = + & + 

, . / sin s sin (s— a) 

cos i A = V ^ 

f sm o sm c 


cos i A = 


tan \ A — 


si n (g—g) 

— /sin (g—g) sin (8 — 6 ) sin {a — c) 


r=y. 

§ a = Y 


, / cos (S — B) cos ( 5 — C) 

cos § a = V ^ * 

T sin B sin C 

where S=«|(A-fB-l“C). 

. , / cos 5 cos(S — A) 

sin i a = V ; — 5—; — 7^ — 

yj sm B sm C 

tan \ a — R cos (S — A) 

where R = -4/ ^ 

wnere /t Ycos ( 5 - A) cos (S -B) cos (B-C) 


2 

A -f B, 
2 

A - B 
2 

'A + B 


A 4- B 


A - B 


a — 6 

IZEI. 

Cl 4 ~ h 
2 

a — 6 

'HZ 

, 4 - & 

2 


hav a = hav ^ c) + sin 6 sin c hav A 

, , \/hav [a 4 - (5 ^ c)) hav [a — (6 ^ c)] 

hav A — -t; — r — : , 

sm b sm c 
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ANALYTICAL GEOMETRY 

Tlie distance between two points xi, Vu xg, — rectangu- 
lar coordinates: 

d - ± V (a^ ~ XiY + (2/2 - yiY 

For polar coordinates and points n, 0 i, and ft: 

d » ± Vn* + - 2rir2 cos (^1 ~ ft} 

The area of a triangle whose vertices are Xi, yi) ^ 2 , y%, and Xzy yti 
A * iixiyz - XzVi 4- Xiyz - xtyz + - Xiyz) 

For polar co 6 rdinates and vertices, ri, ft; r*, ft, and n, ft: 

A - i I (riTi sin (ft - ^1) + r2r8 sin (ft - ft) + nri sin (ft - ft)} 

The ec^uation of a straight line where m is the tangent of the 
angle of inclination and c, the distance of intersection with the 
Y axis from the origin: 

1/ - map + c 

If a line of slope m passes tlirough the point Xi, yi its 
equation is: 

y - t/i = m{x - Xi) 

The equation of a line through the points a^i, t/i, and x*, Pi is: 

y -yi _ x ~ xi 

2/2 - J/l X 2 - Xi 

If the intercepts on the X and Y axes are a and 6 respectively, 
the equation is: 


If the length of the perpendicular from the origin is p and its 
angle of inclination 0 the equation is: 

X cos d + sin ^ p 

General equation oi the straight line: 

^x + i?2/ + C - 0 

The equation of a circle whose center is at a, 6, and whose 
radius is c: 

(x - aY + (2/ - = c* 

If the origin is at the center: 

X* + ?/*=• c* 

The polar equation of a circle with the origin on the circum* 
ference and its center at point c, a: 

r - 2c cos {B ~ a). 

If the origin is not on the circumference, the radius a and the 
center at a point a, the equation becomes: 

a* * r* + — 2rZ cos {B ~ a) 
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ANALYTICAL GEOMETRY (Continued) 

The equation of a parabola with the origin at the vertex, 
where / is the distance from the focus to the vertex: 

2/2=4/x 

If p is the semi-la tus rectum ( =2/) the equation is: 

= 2px 

The polar equation where the pole is at the focus and p the 
semi-latus rectum is: 


1 — cos $ 

If the pole is at the vertex and p as above; 

2» cos Q 
r sin" 


The equation of the ellipse with the origin at the center and 
semi-axes a and b: 




-1 


Polar equation where the pole is at the center: 

r2=— 

a 2 sin 2 ^4-62 cos^ e 

The equation of the hyperbola with the origin at the center, 
semi-axes a and 6: 

r2 .. 

= 1 


a" 62 " 


Polar equation, pole at center: 




o2 sin2 e — b^ cos* 6 
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HTPEBBOUC FUNCTIONS 


Definitions Y 

An hyperbolic function 
represents a relation be- 
tween the coordinates of a 
given portion on the arc 
of a rectangular hyperbola. 

If 0 is the center, A the 
vertex, and P any point of 
the hyperbola ArB, j 

CM - X, // / 

= X / 

OA *= a. L 

The function u may be ^ A 

defined by the following S 

relation, _ 

2 X Area CAP 

“ OA* 

The hyperbolic sine of u = smh u ~ y/a. 

The hyperbolic cosine of w = cosh u — xja. 


1 tt* u® 

sinh u = ^(6^* — «"^) ~ ^ 3I 5I ’ 

cosh u = i(e« + «“•) =* 1 + 4- -f • * • 

n* 2u^ 17u^ , / 

tanhu = u--3 +^--3j5 + • • • 

. , , 1 «» , 1 • 3 1 • 3 • 6 u' , 

smh-* “=«-2y + 2^-T~ 2^6 ' T + 


• u-i , O _1- 1 1 1-31, 

smh ■ « = log 2u + 2 - ^4 -4^ + 

13 5 1 

2 • 4 • 6 6u® 

1.-1 10 11 1-3 1 

cosh •u=log2«-^.^, -5-4-^- 

13 5 
2 • 4 • 6 ' 6u« 


tanh-* V, = u+ ^+ 3- + y + 




(w* < 1). 


(u® > 1). 


(U2 > 1). 
(W2 < 1). 


tanh u « 


sech u = 
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HYPCBSOLIC FUNCTIONS (Couttnuetf) 


coth u = 


taiih u 


Relations of the Functions 


sinh X « —sinh {—x). 
cosh X — cosh ( — rr). 
tanh a; = — tanh (— x). 


sinh X = 


2 t anh jx 
1 — tanh^ Jx 

1 4 - tanh^ ^x 
1 — tanh® hx 


sech X = sech ( — -x). 
csch X = —each (— x). 
coth X — — coth(— x). 

— tanh X 
\/l — tanh® X 


\/l — tanh® i 


cosh® X — 

tanh X = — sech®x. 

coth X = \/csch^x + 1. 


sinh® X = 1. 


= \/l — tanh® X. 
= Vcoth® X — i. 


sinh (^x) == \/ ^(cosh x — 1). 
cosh (Jx) — \/ 5 (cosh X 4- 1).^ 

tanh (lx) = Tcosh x — 1) sinh x =*= sinh x (cosh x 4“ 1). 
sinh (2x) = 2 sinh x cosh x. 

cosh (2x) = cosh®x + sinh*x « 2 cosh® x -1=14- 2 sinh® x 

tanh (2x) = 2 tanh x (1 4“ tanh® x). 

sinh 3x = 3 sinh x + 4 sinh^ x. 

cosh 3x = 4 cosh^ x — 3 cosh x. 

tanh 3x ~ (3 tanh x 4- tanh® x) (1 4-3 tanh® x). 

sinh (x ± y) — sinh x • cosh y ± cosh x • sinh y. 

cosh (x ± = cosh X • cosh y ± sinh x * sinh y, 

tanh (x ± y) — (tanh x ± tanh j/) (1 ± tanh x • tanh y), 

sinh X 4- sinh y — 2 sinh i(x 4- y) • cosh i(x — y). 

sinh X — sinh y = 2 cosh |(x 4- y) • sinh |(x — y). 

cosh X 4* cosh y — 2 cosh l(x y) • cosh ^x — y). 

cosh X — cosh y — 2 sinh |(x 4- 2/) • sinh ^(x — y), 

• 1 , 14- tanh -Jx 

smh X 4- cosh x = r r — tt-t- 

1 — tanh fx 

^ 1 .XT sinh (x ± y) 

tanh X ± tanh y = r r — 

cosh X cosh y 

4 .U . . sinh (x ± y) 

coth X ± coth y = ± 

^ smh X sinh y 


sinh“i X = log (x + \/x® 4- 1 ) 


Inverse Functions 

/jr+T) = f— ^ 

J \/x* 4- 1 


cosh“^ V^x® 4" 1 
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HYrfiBBOLIC FUNCTIONS (Cwtlnued) 

cosh~^ X = log (x + — 1) = r.- ---^— = 

J \/x^ — 1 

sinli~^-\/x2 — 1. 

tanh~i X = i log (1 4- x) - I log {1 - x) ^ J 1"^^' 
coth~i X = i log (1 4- x) - I log (x - 1) = 
sech- X = log (i + - l) = 


dx 


csch-> X = log Q + -y/i + l) = -f 


XV 1 ~ ^ 
dx 

:\/ x* 4“ 1 


Relations to Circular Functions 

sinh X — —i sin ix. sinh ix — i sin x. 

cosh X — cos ix, cosh ix = cos x. 

tanh X — —i tan ix. tanh ix = i tan x. 

If X = log tan ^ 4- tan 0), 

e == the gudermannlan of x = gd x. 

sinh X = tan gd x. tanh x = sin gd x. 

cosh X = sec gd x. tanh lx— tan J gd x. 

^ = sech X. 

dx 


Differentials 


d sinh X = cosh x • dx. 

d coth X = 

d cosh X ~ sinh x • dx. 

d sech X = 

d tanh x = sech* x • dx. 

d csch X = 

d sinh“^ X = — 

d coth"^ X 

Vl +x^ 


d cosh"* I = 

d sech“^ X 

\/x“ - 1 


d tanh"* x = 

1 — X* 

d csch'^ X 


•csch^ X • dx. 
sech X • tanh x • dx. 
■csch X • coth X • dx. 
dx 

”x2"^’ 


dx 

xV 1 - x2 
dx 

x\/x^ 4 * 1 


Integrals involving the hyperbolic functions will be found in 
the table of integrals* 
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ELLIPTIC FUNCTIONS 


u 


u 


- ♦' - /,* 


d4> 


{k^ < 1), 


y/l — sin^ f 
— elliptic integral of the first kind. 

dx , , 

WherC X = SIH <b, 

0 V(1 - a;2)(l - kV) 


<f> is called the amplitude of u or am u. 
k is called the modulus. 


k' ~ ^/l — k^ — the complementary modulus. 


sin = sn w = x. 


tan <^ = tn M 


X 


a/I “ 


cos ^ = cn It == a/I — A4> 

am 0=0. 
cn 0 = 1 . 

am ( —It) = —am u. 

cn ( — m) = cn 

tn (—u) = — tn u. 

sn^ u 4“ on^ u = 1 . 

dri^ u + sii^ u — 1. 

dn^ u -- cn^ u = 1 — /c^ = k'^. 


dn w = \/l — k^xK 
sn 0 =0. 
dn 0 = 1. 
sn ( — w) = — sn u. 
dn ( — u) = dn u. 


E{<t,, k) = j‘*Vl - k^' sin^ <t> d<l> 


■f: 


dx 


/O ^ I — X- 
= the elliptic integral of the second kind. 


where z = sin 


Complete Elliptic Integrals 

^ ^d^ 

Jo \/i — k^ sin ^ <i> 

E ~ Jq ^ — k^ sin^ <i> d<^. 

See tables of values, page 209-211. 


275 




PROP£BTI£8 AND PHYSICAL CONSTANTS 

Page 


The Elements 

Atomic Weights ^77 

Arrangement of Electrons in Orbits J579 

Discription of the Elements J881 

Periodic Tables 310 

Isotopes 313 

Inorganic Compounds 357 

Metal Organic Compounds 534 

Organic Compounds 560 

Rules for Naming Organic Compounds 563 

Prefix Names of Organic Radicals 575 

Formula Index 1134 

Melting Point Index 1143 

BoUlng Point Index 1157 

Industrial Organic Compounds 1167 

Oils, Fats and Waxes 1340 

Resins 1346 

Minerals 1348 

Alloys 1366 

Plastics 1379 

Natural and Synthetic Rubber 1301 

Woods 1304 

Pigments 1308 

Common Names of Chemicals 1313 

Trade Names of Dyestuff Intermediates 1318 

Pronunciation of Chemical Words 1330 




ATOMIC WEIGHTS 

Values in parentheses are approximate only and have not been adopted by 
the Committee on Atomic Weights 


Name 

Symbol 

At 

No 

Intern 

atomic 

1925 

ational 

weight 

1942 

Valence 

Actinium 

Ac 

89 


(227) 


Alabamme (?) 

Ab 

85 


(221) 

1, 3. 6. 7 

Aluminum 

Al 

13 

26 97 

26 97 

3 

Antimony, stibium . ... 

Sb 

51 

121 77 

121 76 

3, 6 

Argon 

A 

18 

39 91 

39 944 

0 

Arsenic ... 

As 

33 

74.96 

74 91 

3. 6 

Barium 

Ba 

56 

137 37 

137 36 

2 

Beryllium, glucinum . . 

Be 

4 

9 02 

9 02 

2 

Bismuth 


83 

209 00 

209 00 

3. 6 

Boron 

B 

5 

10 82 

10 82 

3 

Bromine 

Br 

35 

79 916 

79 916 

1,3,6, 7 

Cadmium 

Cd 

48 

112 41 

112 41 

2 

Calcium 

Ca 

20 

40 07 

40.08 

2 

Carbon . 

C 

6 

12 000 

12.01 

2. 4 







Cerium ... 

Ce 

58 

140 25 

140 13 

3, 4 

Cesium 

Cs 

55 

132 81 

132 91 

1 

Chlorine 

C'l 

17 

35 457 

36 467 

1.3, 5, 7 

Chromium . 

Cr 

24 

62 01 

62 01 

2, 3, 6 

Cobalt . . . 

Co 

27 

58 94 

68 94 

2. 3 

Columbium, niobium , 

Cb 

41 

93.1 

92 91 

3. 5 

Copper 

Cu 

29 

63 57 

63 67 

1. 2 

Dysprosium. 

Dy 

66 

162 52 

162.46 

3 

Eibium 

Er 

68 

167.7 

167.2 

3 

Europium 

Eu 

63 

162 0 

152 0 

2, 3 

Fluorine . . . . . . 

F 

9 

19 00 

19 000 

1 

Gadolinium . . . 

Gd 

64 

157 26 

156 9 

3 

Gallium . . 

Ga 

31 

69 72 

69 72 

2, 3 

Germanium . . . . 

Ge 

32 

72 60 

72 60 

4 

Gold, aurum 

Au 

79 

197 2 

197 2 

1. 3 

Hafnium, celtium 

Hf 

72 


178 6 

4 

Helium 

He 

2 

4 00 

4 003 

0 

Holmium . . . . . 

Ho 

67 

163 4 

164 94 

3 

Hydrogen . . . . 

H 

1 

1 008 

1.0080 

1 

Illinium ... . . 

11 

61 


(146) 

(3) 

Indium 

In 

49 

li4 8 

114 76 

3 

Iodine 

I 

53 

126 932 

126 92 

1,3. 5, 7 

Iridium 

Ir 

77 

193 1 

193 1 

3, 4 

Iron, ferrum 

Fe 

26 

66 84 

65.85 

2. 3 

Krypton ... ... 

Ki 

36 

82 9 

83,7 

0 
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Name 

Symbol 

At 

x\o 

Intern 

atomic 

1925 

ational 

weight 

1942 

Valence 

Lanthanum 

La 

57 

138 

90 

138. 

92 

3 

Lead, plumbum 

Pb 

82 

207 

20 

207 

21 

2, 4 

Lithium ... 

Li 

3 

6 

940 

6 

940 

1 

Lutecium 

Lu 

71 

175 

0 

174 

99 

3 

Magneflium 

Mg 

12 

24 

32 

24 

32 

2 

Manganese 

Mn 

25 

54 

93 

54 

93 

2.3, 4, 6.7 

Masanum 

Ma 

43 






Mercury, hydrargyrum 
Molybdenum. . . . 

Hg 

80 

200 

61 

200 

61 

1, 2 

Mo 

42 

96 

0 

95 

95 

3, 4, 6 

Neodymium ... 


00 

144 

27 

144 

27 

3 

Neon ... 

Ne 

10 

20 

2 

20 

183 

0 

Nickel . . 

Ni 

28 

58 

69 

58 

69 

2, 3 

Niton, see Radon 








Nitrogen 

N 

7 

14 

008 

14 

008 

'3, 5 

Osmium. 

Os 

76 

190 

8 

190 

2 

2. 3, 4, 8 

Oxygen ... ... 

Palladium .... 

0 

Pd 

8 

46 

16 

106 

000 

7 

16 

106 

000 

7 

2 

2. 4 

Phosphorus ... 

P 

15 

31 

027 

30. 

98 

3, 5 

Platinum 

Pt 

78 

195 

23 

195 

23 

2, 4 

Polonium 

Po 

84 



(210) 


Potassium, kahum 

K 

19 

39 

096 

39 

096 

1 

Praseodymium . . 

Pr 

59 

140 

92 

140 

92 

3 

Protoactinium . . 

Pa 

91 



231 



Radium ... 

Ra 

88 

225 

95 

220 

05 

2 

Radon, niton . . ... 

Rn 

86 ! 

222 


222 


0 

Rhenium ... 

Re 

75 



186 

31 


Rhodium 

lih 

45 

102 

91 

102 

91 

3 

Rubidium 

Rb 

37 

85 

44 

85 

48 

1 

Ruthenium 

Ru 

44 

101 

7 

101 

7 

3,4, 6, 8 

Samarium ... 

Sm, Sa 

62 

150 

43 

150 

43 

3 

Scandium . . . j 

Sc 

21 1 

45 

10 

45 

10 

3 

Selenium ... 

Be 

34 

79 

2 

78 

96 

2, 4, 6 

Silicon 

Si 

14 

28 

06 

28 

06 

4 

Silver, argentum. 

Ag 

47 i 

107 

880 

107 

880 

1 

Sodium, natnum . 

Na 

11 

22 

997 

22 

997 

1 

Strontium 

Sr 

38 

87 

63 

87 

63 

2 

Sulfur . 1 

S 

16 

32 

064 

32 

06 

2, 4, 6 

Tantalum 1 

Ta 

73 

181 

6 

180 

88 

5 

Tellurium 

Te 

52 

127 

5 

127 

61 

2, 4, 6 

Terbium ... | 

Tb 

65 

159 

2 

159 

2 

3 

Thallium 

T1 

81 

204 

39 

204 

39 

1, 3 

Thorium 

Th 

90 

232 

15 

232 

12 

4 

Thulium ... 

Tm 

69 

169 

4 

109 

4 

3 

Tin, stannum 

Sn 

50 

118 

70 

118 

.70 

2, 4 

Titanium ... .... 

Ti 1 

22 

48 

1 

47 

90 

3. 4 

Tungsten, wolframium 

w ! 

74 

184 

0 

183 

92 

6 

Uranium 

u 

92 

238 

17 

238 

07 

4, 6 

Vanadium 

V 

23 

’ 50 

96 

50 

.95 

3, 5 

Virginium (?) 

Vi 

87 



(2 

24) 

3 

1 

Xenon 

Xe 

54 

180 

2 

131 

0 

Ytterbium 

Yb 

70 

173 

.6 

173 

04 

3 

Yttrium 

Y 

39 

88 

9 

88 

92 

3 

Zinc 

Zn 

30 

66 

38 

66 

38 

2 

Zirconium 

Zr 

40 

91 


91 

.22 

4 
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THE ELEMENTS 

Revised by Harrison Hale 

The most striking fact about the elements is their unequal 
distribution and occurrence. In the earth’s crust, including the 
ocean and the atmosphere, F. W. Clarke reported after careful 
calculation that oxygen makes up 60% and silicon 25%, the two 
elements being three-fourths of all matter. Further he con- 
cludes that twelve elements form 99% of all this material, leav- 
ing only 1 % for the other eighty elements. Fully half of the 
elements are of minor commercial importance at present. No 
one knows when an element may become of unusual commercial 
importance. Several theories have been suggested to explain 
this wide difference in occurrence, but none of these is generally 
accepted. Of the twelve most common elements only one has 
an atomic weight of more than 40, iron with 56. The lightness 
of these common elements is emphasized by the heaviness of 
twelve or more other elements with atomic weights above 200. 
And yet by no means are all the light elements common. 

Acttnium (Gr. aktis, aktinos, beam or ray), Ac; at. wt. 227 
(approx.); at. no. 89. Discovered in 1899 by Andre Debierne 
and independently by F. Giesel in 1902. Radioactive, decom- 
posing into other elements of smaller atomic weight at certain 
intervals of time. (See Radioactive Elements.) 

’“Alabamlne (State of Alabama), Ab; at. wt. 221; at. no. 85: 
valence 1, 3, 5 or 7. Discovered in 1931 by Dr. Fred Allison ana 
co-workers at Alabama Polytechnic Institute, by the magneto- 
optic method of analysis. Minima for HAb, HAbO, HAbOs 
and HAb04 were measured. Ab can be oxidized in alkaline 
solution but more readily in acid solution. The peralaDamates 
are the most stable compounds. (Existence questioned Ed.) 

Alilinlniiiii (L. alumen^ alum), Al, at. wt. 26.97; at. no. 13; 
m.p. 659.7°C; b.p. 1800°C; sp. gr. 2.699 <20°C); valence 3. 
’V^'ohler is generally accredited with obtaining the metal in 1827, 
though an impure form was prepared by Oersted two years 
earlier. The method of obtaining the metal by electrolysis of 

C ure alumina dissolved in cryolite was patented independently 
y Hall in the United States and Heroult in France, soon after 
its discovery in 1886. Although aluminum occurs in larger 
quantities than any other metal, ranking third among all - ele- 
ments, it does not appear free. It is found as the silicate in 
clays, feldspars, etc., while the commercial ore at present is 
bauxite, an impure hydrated oxide. Its production from clay is 
possible. The metal is white and strongly resists the action of 
the air, becoming covered with a white oxide coating in time; it 
was selected as the cap for Washington’s monument, and is 
widely used for outside building decoration. It stands second 
among metals in the scale of malleability, sixth in ductility. 
The electrical conductivity is about 60 % that of copper per area 
of cross-section, but aluminum is much lighter, giving it use for 
transmission lines. It is but slightly magnetic and is strongly 
electro-positive, so that in contact with many other metals it 
corrodes rapidly. Its many alloys have strength and lightness, 
finding increasing use. . The compounds of greatest importance 
are its oxide, its sulfate, and its double sulmte with potassium 

* See element 85 at end of list. 
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(alum) . The oxide, alumina, occurs naturally as ruby, sapphire, 
corundum and emery, and is very hard, ranking next to the 
diamond. War’s necessity has increased greatly the aluminum 

f (reduced and this will widely extend its use in time of peace, 
n 1856 the price was about $90 a pound; thirty years later just 
before Hall’s discovery about $5. Then the price dropped 
rapidly to 30ff and has gone as low as 15^. 

* Antimony (L. antimonium), Sb (L. stibium, mark); at. wt. 
121.76; at. no. 51; m.p. 630.5°C; b.p. 1380°C; sp. gr. 6.691 
(20°C); valence 3 or 5. Recognized in compounds by the 
ancients; known as a metal at the beginning of the seventeenth 
century and possibly before that date. Antimony is a metallic 
element, common, but neither abundant nor widely diffused; 
sometimes found native, but more frequently as the sulfide, 
stibnite (SbjSa) ; also as antimonides and sulfantimonides of the 
heavy metals, and as oxides. It is extracted from the sulfide by 
roasting to the oxide, which is reduced by salt and scrap iron; 
from its oxides it is also prepared by reduction with carbon. 
Antimony is an extremely brittle metal of a flaky, crystallinti 
texture, blue-white color and metallic luster; hardness, 3 to 3.5; 
not acted on by air at room temperature, but burns brilliantly 
when heated with formation of white fumes of oxide Sb20x. It is 
a poor conductor of heat and electricity. Important alloys 
include type metal and friction reducing metals. The prin- 
cipal compounds are the sulfides, chlorides, and tartar emetic 
(hydrated potassium antimonyl tartrate). 

Argon (Gr. argon, inactive). A; at. wt. 39.944; at. no. 18; 
m.p. — 189.2°C; b.p. —185. 7°C; density 1.78394 g/1; valence 0 
(does not combine with any other element). Its presence in air 
was suspected by Cavendish in 1785; discovered by Lord 
Rayleigh and Sir William Ramsay in 1894. The gas is prepared 
by fractionation of liquid air, the atmosphere containing 0.94% 
argon. It is 2^ times as soluble in water as nitrogen, having 
about the same solubility as oxygen; best recognized by the 
characteristic lines in the red end of the spectrum. It is used in 
electric light bulbs and in fluorescent tubes at a pressure of about 
3 mm. 

Arsenic (L. arsenicum, Gr. arsemkon, yellow orpiment — 
identified with arsenikos, male, from the belief that metals were 
of different sexes — Arab, azr-zemikh, the orpiment from Persian 
zemi-zar, gold-), As; at. wt. 74.91; at. no. 33; m.p. sublimes 
(500®C m.p. under pressure); b.p. 615°C; sp. gr. 5.73; valence 
3 or 5. The amorphous form of arsenic has a sp. gr. of 3.70. It 
is b^eved that Albertus Magnus obtained the element in 1250. 
In 1649 Schroeder published two methods of preparing it. 
Found native, in sulfides, realgar and orpiment, as arsenides and 
sulfarsenides of heavy metals and as oxide, and arsenate. 
Mi&pickel or arsenop>rrite (FeSAs) is the most common mineral, 
from which on heating the arsenic sublimes leaving ferrous 
sulfide. The element is a steel gray, very brittle, crystalline, 
semi-metallic solid, which sublimes on heating, being deposited 
partly as crystals and partly as a black, amorphous solid; it 
tarnishes in air and when heated is rapidly oxidized to arsenous 



ELEMENTS (Contlniied) 

oxide (Ab^Oz) with the odor of garlic. Though the free ele- 
ment is not considered poisonous, many of its compounds are 
extremely so, being used as insecticides. Arsenic is also used in 
bronzing pyrotechny, and for hardening and improving the 
sphericity of shot. The most important compounds are white 
arsenic (As-jOs), the sulfide, Paris green (CuHAsOa), calcium 
arsenate and lead arsenate, the last three being used in agricul- 
tural poisons. Marsh’s test makes use of the formation and 
ready decomposition of arsine (AsHs). Important war gases as 
Adamsite and Lewisite, are compounds of arsenic. 

Barium (Gr. barys^ heavy), Ba; at. wt. 137.36; at. no. 56; 
m.p. 850°C; b.p. 1140°C; sp. gr. 3.5 (20°C) ; valence 2. Baryta 
was distinguished from lime by Scheele in 1774; the element was 
discovered by Sir Humphry Davy in 1808. It is found only in 
combination with other elements chiefly in barite or heavy spar 
(sulfate) and wiiheriie (carbonate) and is prepared by electroly- 
sis of the chloride. Barium is a metallic element, soft and 
silvery white like lead; it belongs to the alkaline earth group, 
resembling calcium chemically. The most important com- 
pounds are the peroxide (BaOa), chloride, sulfate, carbonate, 
nitrate and chlorate. The sulfate, as permanent white or hlanc 
is used in paint, the carbonate as a rat poison, while the 
nitrate and chlorate give green colors in pyrotechny. The 
sulfide phosphoresces after exposure to the light. The com- 
pounds are not expensive and the metal is not in great demand. 

^ryllium (L. fr. beryl; also called Glucinum^ Gr. glykysy 
sweet), Be; at. wt. 9.02; at. no. 4; m.p. 1350°C; b.p. 1500*^0 
(5 mm.) sp. gr. 1.8 (20°C); valence 2. Discovered as the oxide 
by Vauquelm in beryl and in emerald in 1798; the metal was 
isolated in 1828 by Wohler and by Bussy independently. 
Beryllium aluminum silicates are the chief sources of the metal 
today. It is prepared by electrolysis of the double fluoride, 
KaBeF^. Hard enough to scratch glass, the metal resembles 
magnesium in appearance and chemical properties. Its soluble 
compounds are sweet. Its alloys are strong, light and resistant 
to corrosion. The metal is widely found, but in only small 
quantities of ore. The use in light alloys is increasing with the 
decrease in price of the metal. Addition of small amounts 
brings to the alloy much higher fatigue endurance. 

Blsmiltli (Ger. Wdsse Massey white mass; later Wismuih). 
Bi; at. wt. 209.00; at. no. 83; m.p. 271.3°C; b. p. 1450°C; sp. gr, 
9.78 (20°C) ; valence 3 or 5. In early times bismuth was con- 
fused with tin and lead. Claude Geoffroy showed it to be 
distinct from lead in 1753. It is a white, crvstalline, brittle 
metal with a pinkish tinge. It occurs native, out the common 
ore is the sulfide, bismuthinite; from this it is extracted by melt- 
ing out the free metal, the oxides and sulfides being decomposed 
by the addition of carbon and iron. It is also recovered as a 
by-product in lead smelting. Bismuth is a poor conductor of 
electricity, is very diamagnetic, solidifies with expansion, heated 
in air it burns with a blue flame forming yellow fumes of the 
oxide. It forms many alloys with metals, which are often used 
for their property of low melting (fusible metals) and because of 
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their expansion on cooling, making them particularly suited for 
sharp castings of objects subject to damage by high tempera- 
tures. Its soluble salts are characterized by forming insoluble 
basic salts on the addition of water — a property sometimes used 
in detection. The important compounds are the trioxides and 
the subnitrates of medicinal use, {pearl white, pearl powder, 
hlanc de fard and blanc d’Espagne). 

Boron (Ar. huraq, Pers. hurah), B; at. wt. 10.82; at. no. 5; 
m.p. 2300°C; b.p. sublimes 2550°C; sp. gr. of crystals 2.54, of 
amorphous variety 2.45; valence 3. Discovered in 1808 by Sir 
Humphry Davy and by Gay-Lussac and Thenard. The ele- 
ment is not found free in nature, but occurs as orthoboric acid 
usually in certain volcanic spring waters and as borates in borax 
and colemanite. Boron is obtained by heating the trioxide with 
magnesium powder, and has little or no commercial value. The 
most important compounds are boric, or boracic, acid widely 
used as a mild antiseptic, and borax (Na 2 B4 O7.IOH2O), which 
serves as a cleansing flux in welding and as a water softener in 
washing powders. 

Bromme (Gr. bromos, stench), Br; at. wt. 79.916; at. no. 35; 
m.p. — 7.2°C; b.p. 58.78'"C; density of gas 7.59 g/l, liquid 3.12 
(20°C); valence 1, 3, 5, or 7. Discovered by Balard in 1826, 
but not prepared in quantity until 1860. A member of the 
halogen group of elements, it is obtained from natural brines 
from wells in Michigan and West Virginia and from sea water by 
displacement with chlorine; electrolysis might be used. Bro- 
mine is the only liquid non-metallic element. It is a heavy, 
mobile, reddish-brown liquid, volatilizing readily at room tem- 
perature to a red vapor with a strong disagreeable odor, resem- 
bling chlorine, and having a very irritating effect on the eyes and 
throat ; it is readily soluble in water or carbon disulfide, forming 
a red solution; it is less active than chlorine but more so than 
iodine ; it unites readily with many elements and has a bleaching 
action ; when spilled on the skin it produces painful sores. It is 
chiefly employed for the preparation of its compounds, which are 
useful in photoCTaphy, medicine, coal tar derivatives, and as 
ethylene bromide in anti-knock gasoline. Organic compounds 
are inmortant. 

Cadmium (Gr. kadmia, earth), Cd; at. wt. 112.41; at. no. 48; 
m.p. 320.9°C; b.p. 767°C; sp. gr. 8.65 (20°C) ; valence 2. Dis- 
covered by Stromeyer in 1817 from an impurity in zinc carbon- 
ate. Cadmium occurs in small quantities associated with zinc. 
It comes off before zinc in the preparation of the metal, condens- 
ing as the brown oxide, which is then reduced with carbon. It 
tarnishes in air and burns when heated, forming the oxide. It is 
a soft, bluish-white metal, used in standard cells for the accurate 
determination of E.M.F. The use of the metal industrially has 
increased greatly; it is a component of one of the lowest melting 
alloys; it is extensively used in bearing alloys with low coeffi- 
cients of friction and great resistance to fatigue; it is used in 
electroplating. It forms a number of salts of which the sulfate 
is the most common ; the sulfide is used as a yellow pigment. 
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Calcium (L. calx, lime), Ca; at. wt. 40.08; at. no. 20; m.p. 
810°C; b.p. 1170°C; sp. gr. 1.55 (20°C); valence 2. Though 
lime was prepared by tne Romans in the first century under the 
name calx, not until 1808 was the metal discovered by Davy and 
by Berzelius and Pontin independently by preparation of an 
amalgam electrolytically and removal of the mercury by dis- 
tillation. Calcium is a metallic element, fifth in abundance in 
the earth^s crust, of which it forms more than three per cent; an 
essential constituent of leaves, bones, teeth and shells. Never 
found in nature uncombined, it occurs abundantly as limestone 
(CaCOg), gypsum (CaS 04 . 2 H 20 ) and fluorite (CaFa); apatite is 
the fluophosphate or chlorophosphate of calcium. It is pre- 
pared by electrolysis of the fused chloride ; chemically it is one of 
the alkaline earth elements; it readily forms a white coating of 
oxide in the air, reacts with water, burns with a yellow red flame 
to the oxide. Its natural and prepared compounds are widely 
used. Quick lime (CaO) made by heating limestone and 
changed into slaked lime by the careful addition of water is the 
great cheap base of chemical industry with countless uses. 
Mixed with sand it hardens as mortar and plaster by taking up 
carbon dioxide from the air. The solubility of the carbonate in 
water containing carbon dioxide causes the formation of caves 
with stalactites and stalagmites and hardness in water. Other 
important compounds are the carbide (CaC 2 ), chloride (CaCb), 
cyanamide CaCN 2 ) hypochlorite (Ca(OCl) 2 ), nitrate Ca(N08)2, 
and sulfide (CaS). 

Carbon (L. carho, charcoal), C; at. wt. 12.010; at. no. 6; m.p. 
sublimes above 3500°C; b.p. 42()0°C; sp. gr. amorphous 1.88, 
graphite 2.25, diamond 3.51; valence 2, 3 or 4. Carbon, an 
element of prehistoric discovery and characteristic of organic 
matter, is very widely distributed in nature, occurring free as 
diamond and graphite. In combination it is found as carbon 
dioxide in the atmosphere and dissolved in all natural waters, as 
great rock masses composed of carbonates of calcium, magne- 
sium and iron, as hydrocarbons in supplies of petroleum and 
natural gas. C^oal consists chiefly of carbon compounds. It 
appears in three allotropic forms, diamond, graphite and 
amorphous, all solids, insoluble in any common solvent but 
dissolving in melted metals from which it crystallizes on cooling 
in the form of graphite; when the cooling takes place under 
pressure some of the carbon is obtained as diamond. Carbon is 
unique is forming an almost infinite number of compounds, often 
linking carbon atom to carbon atom, there being at present half 
a million known compounds. Some of the most important com- 
I>ounds arc carbon dioxide, carbon monoxide, carbon disulfide, 
chloroform (CHCU), carbon tetrachloride (CCR), methane 
(CH4), ethylene (C 2 H 4 ), acetylene (C 2 H 2 ), benzene (CeHe), ethyl 
alcohol (C 2 H 6 OH), acetic acid (CH3COOH) and countless 
derivatives. 

Cerium (named for the planetoid Ceres, which was discovered 
in 1801 only two years before the element), Ce; at. wt. 140.13; 
at. no. 68; m.p. 640®C; b.p. 1400°C; sp. gr. 6.90 (20°C); valence 
3 or 4. Discovered in 1803 by Klaproth and by Berzelius and 
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Hisinger; metal prepared by Hillebrand and Norton in 1875. 
Cerium is the most abundant of the metals from the so-called 
rare earths ; it is found in a number of minerals including ortnile, 
cerite and mmarskite of North Carolina. Prepared by the elec- 
trolysis of the chloride it is a steel-gray lustrous metal ; used as a 
pyrophoric alloy with iron, it gives off showers of sparks when 
strucK. As the oxide it is an important constituent of incan- 
descent gas mantles ; as ceric sulfate it finds extensive use as a 
volumetric oxidizing agent in quantitative analysis. 

Cesium (L. caesius, sky blue), Cs; at. wt. 132.91; at. no. 55; 
m.p. 28.5°C; b.p. 670‘^C; sp. gr. 1.873 (20°C); valence 1. The 
first metal discovered by Bunsen and Kirchhoff with the spectro- 
scope. This was in 1860, the source being a mineral water from 
Durkheim. Cesium is an alkali metal occurring in lepidolite, 
pollucite (a hydrated silicate of aluminum and cesium) and in the 
water from certain mineral springs ; it is isolated by electrolysis 
of the fused cyanide. The metal is characterized by a spectrum 
containing two bright lines in the blue along with several others 
in the red, yellow and green. Because of its great affinity for 
oxygen the metal is used as a “ getter ” in radio tubes. It is also 
used in photo-electric cells, as well as for a catalyst in the 
hydrogenation of certain organic compounds. Its chief com- 
pounds are the chloride and the nitrate. 

Cblorlne (Gr. chloros^ greenish-yellow), Cl; at. wt. 35.457 ; at. 
no. 17; m.p. — 101.6°C; b.p. — 34.6°C; density 3.214 g/1; sp. gr. 

l. 56 (— 33.6°C); valence 1, 3, 5 or 7. Discovered in 1774 by 
Schcele, who thought it contained oxygen; named in 1810 by 
Davy, who insisted it was an element. In nature it is found in 
the combined state only, chiefly with sodium as common salt 
(NaCl), carnalUte (KMgCl8.6H20), and syhnte (KCl). A mem- 
ber of the halogen (salt forming) group of elements it is obtained 
from chlorides by the action of oxidizing agents and more often 
by electrolysis; it is a greenish-yellow gas, with an irritating and 
suffocating odor, attacking the respiratory tract; combines 
directly with nearly all elements. At 10°C one volume of water 
dissolves 3.10 volumes of chlorine, at 30° only 1.77 volumes. 
Being a heavy gas, it was first used as a war gas by the Germans 
in 1915; most war gases contain chlorine. Berthollet suggested 
its use for bleaching, a most important reagent for vegetable 
fibers to-day. Around the globe it is used as a germicide in 
drinking water; further use is in the manufacture of bleaching 
powder, hypochlorites and chlorates, chloroform, carbon tetra- 
chloride and in the extraction of bromine. Organic chemistry 
demands much both as an oxidizing agent and in substitution, 
since it often brings desired properties in an organic compound 
when substituted for hydrogen, as in one form of synthetic 
rubber. 

Chromium (Gr. chroma, color), Cr; at. wt. 52.01; at. no. 24; 

m. p. 1615°C; b.p. 2200°C; sp. gr 7.1 (20°C) ; valence 2, 3, or 6. 
Discovered in 1797 by Vauqudin. who prepared the metal the 
next year. Chromium is a metallic element, resembling iton, 
occurring chiefly in chrome iron ore (FeO.CrzOg) ; prepared by 
the reduction of the oxide with aluminum; it is a very infusible, 
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hard gray metal, used to harden steel, to manufacture stainless 
steel and in many very useful alloys. Much is used in plating, 
giving a hard, beautiful surface. All compounds of chromium 
are colored; the most important are the chromates of sodium and 
potassium (K 2 Cr 04 ) and the dichromates (K 2 Cr 207 ) and the 
potassium and ammonium chrome alums KCr ( 804 ) 2 . 12 H 2 O. 
The dichromates are used as oxidizing agents in quantitative 
analysis, also in tanning leather. Other compounds are of 
industrial value; lead chromate is chrome yellow, a valued 
pigment. 

Cobalt {koholdj from the Greek, goblin or evil spirit), Co; at. 
wt. 58.94; at. no. 27; m.p. 1480°C; b.p. 3000°C; sp. gr. 8.9 
(20‘'C) ; valence 2 or 3. Discovered by Brandt in 1735. Cobalt 
is a metal occurring in ores sparingly distributed^ usually sulfide 
or arsenide. It is prepared by reducing the oxide with alumi- 
num ; it is brittle, hard, very magnetic, and of a gray color with 
a reddish tinge. Its alloys are important, as stainless steel, it is 
used in electroplating because of its appearance, hardness and 
resistance. The salts have been used for centuries for the pro- 
duction of brilliant and permanent blue colors in porcelain, 
glass, pottery, tiles and enamels, being the principal ingredient 
in Sevres blue and Theuard's blue. As little as 0. 1 % of the metal 
gives an intense blue color. A solution of the chloride (C 0 CI 2 .- 
6H2O) is used as sympathetic ink, the solution being pink and 
practically colorless when spread on paper, turns blue on heating 
which removes the water of crj^stallization. The cobalt 
ammines are of interest ; the oxide and the nitrate are important. 

Columblum {Columbiay also called Niobium), Cb (or Nb); 
at. wt. 92.91; at. no. 41; m.p. 1950°C; b.p. 2900°C; sp. gr. 8.4 
(20°C) ; valence 3 or 5. Discovered in 1801 by Hatchett in an 
ore sent to England more than a century before by John 
Winthrop, first governor of Connecticut. Metal prepared by 
Blomstrand, who reduced the chloride by heating in hydrogen 
in 1864. Columbium is a rare metallic element, found as colum- 
hite in pegmatite veins, volcanic intrusions through the •earth^s 
crust. Added to stainless steel this metal by combining with 
carbon preserves the corrosion resistance even when heated. 
This use has greatly increased the demand for the metal now 
obtained from an African ore. After removing tin from this ore, 
the residue is reduced with silicon or aluminum in an electric 
furnace, giving ferro-columbium, suited to steel making. The 
metal is gray; it forms an acid oxide, Cb-XIfi, from which salts are 
derived. 

Copper (L. cuprurriy from the island of Cyprus), Cu; at. wt. 
63.57; at. no. 29; m.p. 1083^0; b.p. 2300^^0; sp. gr. 8.93-8.95; 
valence 1 or 2. The discovery of copper dates from prehistoric 
times ; it is said to have been mined for more than 5000 years. 
Copper is a metallic element, reddish colored, bright, metallic 
luster, malleable, ductile, a good conductor of heat and elec- 
tricity (second only to silver in electrical conductivity). It 
occurs native and in many minerals ; the most important of tl^e 
compounds are sulfides, oxides and carbonates. From these it is 
obtained by smelting, leaching or electrolysis.. Its alloys, brass 
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and bronze, long used are still most important; all American 
coins are copper alloys; monel and gun metals also contain 
copper. The most important compounds are the oxide and the 
sulfate, blue vitriol; the latter has wide use as an agricultural 
poison and as an algicide in water purification. Copper com- 
pounds are widely used in analytical chemistry, as Fehling’s 
solution in tests for sugar. 

* Deuterium, an isotope of hydrogen — see later paragraph. 

Dysprosium (Gr. dysprosiios, hard to get at), Dy; at. wt. 

162.46; at. no. 66; m.p ; b.p. . . . ; sp. gr. . . . ; 

valence 3. Discovered in 1886 by Lecoq de Boisbaudran. The 
so-called rare earths may be divided into two groups, the cerium 
and the yttrium. Dysprosium is in the latter group, a member 
of the erbium family, closely related to holmium. It occurs in 
the minerals usually found in granite or in pegmatite veins, such 
as xenoitme, fergusonitej gadolinite, euxonite^ polycrase and 
hlomsirandine. The free element has never been isolated; its 
salts are highly colored. 

Erbium (Ytterby, a town in Sweden), Er; at. wt. 167.2; at. 

no. 68; m.p ;b.p -sp. gr. 4.77 (?); valence 3. 

Discovered in 1843 by Mosander. Ei^ium is in the yttrium 
group of rare earth metals with atomic numbers of 64 to 71 in 
addition to yttrium, 39. In order of increasing basicity are 
included thulium, erbium, holmium and dysprosium, with 
decreasing atomic weights. Erbium occurs in the minerals men- 
tioned under dysprosium above. It forms an oxide ErsOa and 
highly colored salts. 

Europium (Europe), Eu; at. wt. 152.0; at, no. 63; m.p. 
.... ; b.p ; sp. gr ; valence 2 or 3. Dis- 

covered in 1901 by Demarcay. Europium is in the cerium 
group with atomic numbers from 57 to 63 and related in order of 
discovery. It is very sparsely distributed and of slight impor- 
tance at present. Salts of the type EuXa and EuX 2 , where X is 
a univalent atom or radical, are known. 

Fluorine (L. fluo, flow), F; at. wt. 19.000; at. no. 9; m.p. 
~223°C; b.p. — 187°C; density 1.69 g/1 (15°C) ; sp. gr. of liquid 
1.11 ( — 187^0) ; valence 1. Discovered by Scheele in 1771, but 
not isolated until 1886, by Moissan. It occurs chiefly in fluor 
spar (CaFs) and cryolite (NasAlFc), but seems rather widely 
distributed. Fluorine, a member of the halogen family of 
elements, is obtained oy electrolyzing a solution of potassium 
hydrogen fluoride in anhydrous hydrogen fluoride in a vessel of 
metal or transparent fluorspar. It is a pale yellow gas, uniting 
directly with silicon, carbon, hydrogen and nearly all other 
elements in the dark ; decomposes almost all compounds to form 
fluorides. The most important compounds are hydrogen fluo- 
ride, which is used in etching glass, and calcium fluoride. Freeon , 
used in air conditioning, is difluoro di chloro methane. Both 
the element and hydrofluoric acid are dangerous poisons. The 
presence of fluorides in drinking water to the extent of two parts 
per million, or less, causes mottled enamel in teeth, when used by 
children acquiring permanent teeth. Organic compounds of 
fluorine are now receiving attention. 

Cuiiuni, Heo end of list. 
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Gadolinium (gadolinite, name for Gadolin, a chemist of 
Finland), Gd; at. wt. 156.9; at. no. 64; m.p. . . . ;b.p. •, • • • J 

sp.gr ; valence 3. Separated by Marignac in 1880 

and by Lecoq de Boisbaudran in 1886. In order of discovery 
gadolinium belongs in the yttrium group, being a member of the 
terbium family. It is named for the mineral from which the 
earth was obtained. The free element has never been isolated; 
the element forms oxides of the type R 2 O 8 , and its salts are usu- 
ally more soluble than the corresponding terbium salts ; its com- 
pounds are more plentiful than those of terbium or of europium. 
These elements decrease in order of basicity, Eu, Gd, Tb. 

Gallium (L. Oallia, France), Ga; at. wt. 69.72; at. no. 31; 
m.p. 29.75®C; b.p. 1600®C; sp. gr. 5.91 (20°C); valence 2 or 3. 
Discovered spectroscopically by Lecoq de Boisbaudran in 1875, 
who in the same year obtained the free metal by electrolysis of a 
solution of the hydroxide in potassium hydroxide. A very 
rare metal, whose salts resemble those of aluminum; found in 
traces in many zinc blendes and nearly always in bauxite. 
Gallium was discovered in zinc blende from a mine in Hautes- 
Pyrenees; had been predicted and described as eka-aluminum 
by Mendeleeff. Besides mercury, cesium and rubidium, 
gallium is the only metal which can be liquid at near room 
temperatures; this makes possible its use in high temperature 
thermometers; the solid is hard and grayish-white. The metal 
forms two sets of oxides and salts in which it has a valence of 
two or of three. 

Germanium (L. Germania^ Germany), Ge; at. wt. 72.60; 
at. no. 32; m.p. 958.5°C; b.p. volatilizes at 270p®C; sp. gr. 5.36 
(20°C); valence 4. Discovered by Winkler in 1886; had been 
predicted and described as eka-silicon by Mendeleeff. The 
metal is prepared by reducing the oxide with carbon or with 
hydrogen. The oxide was first obtained from argyrodite, a 
sulfide of germanium and silver; in 1916 the mineral, germanite, 
containing 8% of germanium was discovered. Being in the 
.silicon group, the metal lies between silicon and tin in physical 
and chemical properties; it is a gray-white, brittle, crystalline 
metal, retaining its luster in air at room temperatures. The 
most important compounds are the oxide Ge 02 , and the halides, 
as GeCL, which is volatile. 

Gluctnum — see Beryllium. 

Gold (Sanskrit Jvai; Anglo-Saxon gold)^ Au (L. a arum, 
shining dawn); at. wt. 197 2; at. no. 79; m.p. 1063°C; b.p. 
2600°C; sp. gr. 19.32 (17. 5C); valence 1 or 3. Known and 
highly valued from earliest times. Gold is found in nature as 
the free metal and in tellurides; very widely distributed but 
almost always associated with quartz or pyrite ; occurs in veins 
and in alluvial deposits. The metal is obtained from its or^ 
by cyanidation, amalgamation and smelting. Refining is 
frequently done by electrolysis. It has been estimated that all 
the gold in the world could be placed in a single cube, forty 
feet on the side. As with most metals, recent production has 
greatly increased. Gold is a metallic element, having a yellow 
color when in mass, but when finely divided it may be black, 
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ruby or purple; colloidal gold has been used to color ruby 
cathedral glass windows. It is the most malleable and ductile, 
and also one of the softest of the metals; it is a good conductor 
of heat and electricity and is not affected by air and most 
reagents. Its chief use is in coinage and jewelry, when it is 
alloyed with other metals, pure gold being expressed as 24 
carat. When used as a standard of value by the United States, 
one Troy ounce was worth $20,67 plus; since 1934 this value 
has been fixed by law and the President’s order at $35.00 per 
ounce. The commonest compounds are auric chloride (AuCb) 
and chlorauric acid (HAuCU), the latter being used in photog- 
rapliy for toning the silver image. A mixture of one part of 
nitric acid with three of hydrochloric acid is called aqua regia, 
because it dissolves Gold, the King of Metals. 

Hafnium (Hafnia, Copenhagen), Hf; at. wt. 178.6; at. no. 
72; m.p. 1700°C; b.p. above 3200°C; sp. gr. 13.3; valence 4. 
Discovered in 1923 by D. Coster and G. von Hevesy in a zircon 
from Norway by means of Rontgen spectroscopic analysis. On 
the basis of the Bohr theory the new element was expected to be 
associated with zirconium. On treatment of the mineral with 
potassium bifluoride and separation KaZrFr,, the mother liquors 
became richer in the new element. All the zirconium minerals 
examined except one contained hafnium. It has been separated 
from zircoiiia by repeated recrystallization of the double 
ammonium or potassium fluorides. Metallic hafnium was 
prepared by passing the vapor of the tetraiodide over a heated 
tungsten filament; this was done by van Aikel and deBoer; it 
has the same crystalline structure as zirconium. Hafnium also 
resembles zirconium in chemical properties. There is an oxide 
(Hf 02 ), a white powder, with corresponding hydroxide and salts. 

Helium (Gr. helios, the sun). He; at. wt. 4.003; at. no. 2; 
m.p. below — 272.2°C (26 atm.); b.p. — 268.9®C; density 0.177 
g/1; valence 0. Evidence of the existence of helium was first 
obtained by Janssen during the eclipse of 1868, when he detected 
a new line in the solar spectrum; Lockyer and Frankland sug- 
gested the name for the new element; in 1895 Ramsay isolated 
helium from uraninite. Helium is a gas, inert chemically, 
obtained by compression and fractionation of the gas from 
certain wells and from many radioactive minerals. Onnes has 
cooled the element to the lowest temperature ever obtained, 
— 272.918°C, and expressed the opinion that helium may remain 
a liquid even at absolute zero under normal pressure. In 
1926 Keesom solidified it under a pressure of 26 atmospheres. 
Approximately twice as heavy as hydrogen it is used for inflat- 
ing balloons because it will not burn. A mixture of 80% helium 
and 20% oxygen is used as an artificial atmosphere for divers 
and others working under pressure; since helium is less soluble 
in the blood than nitrogen it does not produce the bends.'’ 

Holmium (L. Holmia, for Stockholm), Ho; at. wt. 164.94; 
at. no. 67; m.p ; b.p. . - • • ; sp. gr. . . . . . ; va- 

lence 3. Discovered by Cleve while working on erbia earth in 
1879; pure holmia earth was isolated by Homberg in 1911. 
Holmium is in the yttrium group of rare earth metals in order of 
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discovery ; it is a member of the erbium family, which includes 
thulium, erbium, holmium, dysprosium in the order of increas- 
ing basicity. It occurs in gadolmite and similar minerals. The 
element has not been isolated, but the oxide (H 02 O 3 ), a grayish- 
white powder, and corresponding salts have been prepared. 

Hydrogen (Gr hydro, water, and omes, forming), H; at. wt. 
1.0080; at. no. 1; m.p. -259.14°C; b.p.-252.7°C, density 
0.08988 g/1; sp. gr. liquid 0.070 (-~252°C) ; valence 1. First 
recognized as a distinct substance by Cavendish in 1766; named 
by Lavoisier. Hydrogen occurs chiefly in combination with 
oxygen as water; also m acids, bases and alcohols as well as in 
carbohydrates, in petroleum and other hydrocarbons. It is 
usually a constituent of organic compounds, especially those 
used as fuels and as food. It is the lightest of all gases, insoluble 
in water, uniting with many elements to form compounds; it is 
used as a reducing agent, as a means of obtaining high tempera- 
ture flames, in atomic hydrogen welding and for inflatijig 
balloons. Great quantities are required commercially for the 
fixation of nitrogen from the air in the Haber ammonia process 
and for the hydrogenation of fats and oils. It is prepared by 
action of steam on heated carbon, by the electrolysis of water, or 
by the displacement from acids by certain metals. In 1932 
Urey announced the preparation of the isotope with an atomic 
weight of 2, commonly called deuterium ; tritium with an atomic 
weight of 3 was discovered two years later. One part of 
deuterium is found to about 5000 ordinary hydrogen atoms; 
with tritium the ratio is only one to a billion. 

^Illinium (University and State of Illinois), II; at. wt. 

estimated 146; at. no. 61; m.p. . . . . ; b.p. ; 

sp. gr ; valence doubtless 3. The discovery of 

illinium was announced in 1926 by Hopkins, Tntema and Harris 
on the basis of absorption, arc, and X-ray eniission spectra. 
Later in the same year Rolla and Fernandez in Italy claimed 
prior discovery and proposed the name florentium. The late 
Charles James at the University of New Hampshire concen- 
trated considerable illinium and other investigators have since 
confirmed the existence of the element in this material. Hop- 
kins used material obtained from monazite sand. Illinium is a 
member of the cerium group of rare earth metals which includes 
lanthanum, cerium, praseodymium, neodymium, illinium and 
samamrium in order of decreasing basicity. Neither the metal 
nor its salts have been prepared in an entirely pure state. 

Indium (from its indigo blue spectrum),. In; at. wt. 114.76; 
at. no. 49; m.p. 155°C; b.p. 1450*^C; sp. gr; 7.28 (20°C); valence 
1 or 3. Discovered in 1863 hy the use of the spectroscope by 
Reich and Richter, who later isolated the metal. Indium is a 
rare metallic element, occurring usually in zinc blendes, some- 
times with pyrites and siderite. The metal m obtained by 
electrolysis from baths of complex cyanide, chloride and sulfate. 
It belongs to the aluminum group in properties, being a very 
soft, silvery metal, not acted on by water or air, burning to 
the oxide (In 203 ). Electroplates of indium increase the resist- 

* See element CU at end Of list. 
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ance of certain bearing alloys to organic acid corrosion. The 
metal finds use in alloys for jewelry and in dental alloys. 

Iodine (Gr. iodes^ violet), I; at. wt. 126.92, at. no. 53; m.p. 
113.5°C; b.p. 184.35°; density of the gas 11.27 g/1; sp gr. solid 
4.93 (20°C) ; valence 1, 3, 5, or 7. Discovered by Courtois in 
1811. Iodine, a halogen, occurs sparingly in the form of iodides 
in sea water from which it is assimilated bj^ seaweeds, in Chile 
saltpeter, in brines from old sea deposits and in caliche (as 
sodium iodate) ; from iodides it is obtained on treatment with 
sulfuric acid and some oxidizing agent (Mn 02 ) and from the 
iodates by heating with sodium bisulfite; for about ten years it 
has been obtained from brines from salt wells by a new process 
using finely divided silver, which has so increased production 
that the price has been reduced to about one-third. It is a 
grayish-black, lustrous solid, volatilizing at ordinary tempera- 
tures into a blue- violet gas with an irritating odor; it forms 
cornpoundvS w ith many elements, but is less active than the other 
halogens, which displace it from iodides. It dissolves slightly in 
water, readily in chloroform, carbon tetrachloride or carbon 
disulfide to beautiful purple solutions. Iodine compounds are 
important in organic chemistry. The most common com- 
pounds are the iodides of sodium and potassium (KI) and the 
iodates (KlOa). Lack of iodine is the cause of goiter The 
iodide and thyroxin, which contains iodine, are used internally 
in medicine, and a solution of iodine in alcohol for external 
wounds. Potassium iodide finds some use in photography. 
The deep blue color with starch solution is characteristic of the 
free element. 

Iridium (L. iris, rainbow), Ir; at. wt. 193.1; at. no. 77; 
m.p. 2350°C; b.p. above 4800°C; sp. gr. 22.42 (17°C); valence 
3 or 4. Discovered in 1803 by Tennant in the residue left when 
crude platinum is dissolved by aqua regia. The name shows the 
colors of its salts — green, red, violet. Iridium, a metal of the 
platinum family, is white, very hard and brittle. It occurs 
uncombined with platinum and other metals of this family in 
alluvial deposits. It is used in apparatus for high temperatures ; 
alloyed with platinum for standard weights and measures; 
alloyed with osmium in tipping pens and compass bearings. 
Iridium black, prepared by exposing alcoholic solutions of the 
sulfate to light, is used as a catalytic agent. The most impor- 
tant salt is IrCL. 

Iron (Anglo-Saxon, iron), Fe (L. ferrum); at. wt. 55 85; 
at. no. 26; m.p. 1535 °C; b.p. 3000°C; sp. gr. 7,85-7.88 (20°C) ; 
valence 2, 3, or 6. -Iron implements are said to have been made 
by the Egyptians 3000 B.C. The most common ore is hematite 
(FegOa), from which the metal is obtained by reduction with 
carbon. Iron is the most abundantly produced of the metals, 
though aluminum occurs in larger percentage in the earth’s 
crust than iron. The pure metal, which is practically unknown 
in industry (although some grades of soft steel have a very high 
percentage of iron) , is silver-white, very ductile and magnetic ; 
the pure metal may be prepared by electrolytic deposition from 
ferrous sulfate, or by reduction of the pure oxide with hydrogen 
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or aluminum. Pig iron is hard, brittle and fairly fusible, con- 
taining about 3% carbon and varying amounts of sulfur, silicon, 
manganese and phosphorus; wrought iron is tough, grayish- 
white and malleable, having usually a fibrous structure, very 
infusible, with only a few tenths per cent or less of carbon ; steel 
is a solid solution of iron carbide in iron with a carbon content 
usually below 2%. Iron is the cheapest metal known, pig iron 
usually costing less than a cent a pound and steel about twice as 
much. Alloying with other metals has greatly improved the 
properties and widened the use of steel. 

Krypton (Gr. kryptos, hidden), Kr; at. wt. 83.7; at. no. 36; 
m.p. - 157^^0; b.p. -152.9°C; density 3.708 g/1 (0°C) ; valence 
0. Discovered in 1898 by Ramsay and Travers in the residue 
left after liquid air had nearly boiled away. There is one part 
of krypton in a million parts of air ; it is an inert, rare, gaseous 
element, and is characterized by brilliant green and yellow lines 
in its spectrum. 

Lanthanum (Gr. lanthanoj to conceal), La; at. wt. 138.92; 
at. no. 57; m.p. 826°C; b.p. 1800°C; sp. gr. 6.155; valence 3. 
Occurs in the cerium group of the rare earth metals, lanthana 
being separated from ceria by Mosander in 1839. it is found 
in ores cerite, orthite and monazite. The metal is prepared from 
the chloride by treatment with sodium, or by el^trolysis of a 
fused bath of lanthanum and potassium chlorides and calcium 
fluoride. Lanthanum resembles iron in its physical properties, 
burning brilliantly in the air to form La 20 s. 

Lead (Anglo-Saxon lead). Pb (L. plumbum)) at. wt. 207.21; 
at. no. 82; m.p. 327.4"C; b.p. 1620'^C; sp. gr. 11.35 (20®C); 
valence 2 or 4. Long known; mentioned in Exodus. Lead is 
obtained chiefly from galena (PbS) by a roasting process. It is 
a bluish-white metal of bright luster, very soft, highly malleable; 
has slight tenacity, is ductile and a poor conductor of electricity ; 
lasts very long, since lead pipes bearing the insignia of Roman 
emperors, used as drains from the baths, are still in service. It 
is also used as containers for corrosive liquids, as in sulfuric 
acid chambers ; it may be toughened by the addition of a small 
percentage of antimony or other metal. Its alloys include 
solder, type metal and various antifriction metals. Great 
weights of lead both as the metal and as the dioxide are used in 
storage batteries. White lead, the basic lead carbonate, sub- 
limed white lead (PbS 04 ), chrome yellow (PbC]^4), red lead 
(Pb 304 ) and other lead compounds are extensively used in 
paints. The nitrate and the acetate are soluble salts. Lead 
salts are used in medicine, as antiseptics and astringents. Care 
must be used in both medicine and industry as lead is a cumu- 
lative poison. 

Lithium (Gr. liihos^ stone), Li; at. wt. 6.940; at. no. 3; 
m.p. 186°C; b.p. above 1220°C: sp. gr. 0.534 (20®C) ; valence 1. 
Discovered by Arfvedson in 1817. Lithium is the lightest 
alkali metal; never found free in nature, traces of it occur in 
nearly all igneous rocks and in the waters of many mineral 
springs, hepidolite^ spodumene^ petalite and amblygoniie are 
the more important minerals containing it. The metal is pro- 
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duced from the fused chloride electrolytically. It is the lightest 
metal known, soft and white; burned in air it forms Li«0; its 
salts are analogous to those of sodium and potassium. The 
carbonate and citrate are used in medicine to remove uric acid 
from the body, since lithium urate is soluble. To a limited 
extent the metal is used industrially in various alloys increasing 
tensile strength and resistance to corrosion. In the flame test 
for lithium a brilliant crimson is given. 

Lutecium {Lutetia, ancient name of Paris — sometimes called 
cassiopeium by the Germans), Lu; at. wt. 174.99; at. no. 71; 

m.p ; b.p ; sp. gr ; valence 3 

or 4. In 1907 Urbain and in 1908 yon Welsbach described a 
process by which Marignac^s ytterbium (1879) could be sep- 
arated into the two elements, ytterbium (neoytterbium) and 
lutecium. Both elements occur m very small amounts in nearly 
all minerals containing yttrium. Charles James of New 
Hampshire prepared lutecia independently. This rare ^rth 
has little practical use. The oxide, chloride and sulfate have 
been prepared. , ^ 

Magnesium (Magnesia, district in Thessaly), Mg; at. wt. 
24.32; at. no. 12; m.p. 651"C; b.p. IIIO'C; sp. gr. 1J4 (20 C); 
valence 2. Compounds long known, recognized by Black as an 
element in 1756, isolated by Davy in 1808, prepared in coherent 
form by Bussy in 1831. Magnesium is one of the most abun- 
dant metals and the eighth element in estimated amount in the 
earth’s crust. It does not occur uncombined but many car- 
bonates and silicates contain considerable percentages, while 
soluble sulfate and .chloride are found in mineral springs and in 
the ocean. It has been obtained by the electrolysis of the fused 
chloride; this method has been used for commercial production 
in the U.S. since 1916, using brines from wells and recently sea 
water from the Gulf of Mexico also. Electrothermic methods 
have also been proposed, being difficult because the metal 
combmes when heated both with oxygen and with ni^ogen. 
Recognition of its importance in war caused the one producing 
company in the U.S. in 1939 to expand its productive capacity 
six lold. By government direction this was expected to be 
increased ten times, raising an annual production of six to 
400 million tons. It is a light, white and fairly tough metal; 
tarnishes slightly in air, and as ribbon, wire or powder ignites 
on heating, burning with a dazzling white flame. It is u^ful 
in flash-light photography, flares and for pyrotechnics, including 
incendiary bombs. It is one-third lighter than aluminum 
in its alloys is essential for airplane construction. The first 
metallic magnesium produced commercially sold for $10 a 
pound; the price is now less than 30?i. Important coinpounds 
are the oxide, chloride, sulfate and citrate, which find pse in 
medicine. In Grignard^s reaction, organic magnesium com- 
pounds are useful. 

Manganese (L. magnes, magnet), Mn; at. wt. 54.93; at. no. 
25; m.p. 1260°C;b.p. 1900*^0; sp. gr. 7.2 (20°C) ; valence 2, 3, 4, 
6, or 7. Recognized by Bergman^ Scheele and others, dis- 
cov^ed by Gahn in 1774 by reduction of dioxide with carbon. 

294 



THE ELGlIf ENTS (CoiiHiilied) 

Manganese minerals are widely distributed, oxides, silicates and 
carbonates being most common. Pyrolusite (MnOa) and psilo- 
melane are common ores. The metal is obtained by reduction 
of the oxide with sodium, magnesium, aluminum, or by elec- 
trolysis. It is gray-white, resembling iron, but is harder and 
very brittle. Its alloys with iron, copper and nickel are impor- 
tant, The mineral, pyrolusite^ has been used since very early 
times to give color to glass; a smaller amount gives a weaker 
amethyst color which removes the greenish color due to iron 
and other impurities and makes colorless glass. Other com- 
pounds are \he chloride, sulfate and permanganate, which is 
used as an antiseptic and in quantitative analysis because of its 
oxidizing power. 

’^‘Masurium (Masurenland, in East Prussia), Ma; at. wt. 

98, estimated; at. no. 43;*m.p. 2300'^C; b.p ; sp. 

gr ; valence 2, 3. 4 or 6. Masurium is one of the 

eka-manganeses discoverexi by Noddack, Tacke (now Frau 
Noddack) and Berg in 1925 and occurs in the minerals coZwm- 
bife, sperrylite, gadohinite and fergusomte. 'J'hese minerals were 
examined in a search for elements 43 and 75, the detection being 
made with the aid of the Rontgen spectrum. The quantity of 
masurium in these minerals and in the earth’s crust, seems to 
be relatively very small. 

Mercury (Planet Mercury), Hg {hydrargyrum, liquid silver); 
at. wt. 200.61; at. no. 80; m p. —38.87^0; b.p. 366. 9°C; sp. gr. 
13.546 (20®O); valence 1 or 2. Known to ancient Cninese 
and Plindus; found in P'gyptian tombs of 1500 B.C. Mercury, 
the only common metal liquid at ordinary temperatures, occurs 
free in nature, but the chief source is the sulfide {cinnabar, HgS), 
from which it may be obtained by heating in a current of air. 
It is a heavy silver-white, shining metal, a fair conductor of 
heat and electricity, having a regular coefficient of expansion. 
These properties make it generally useful in the laboratory 
for thermometers, barometers and many other instruments. 
It tarnishes but slightly in the air except when heated to near 
the boiling point, where it is slowly converted to the oxide 
(HgO), from which the oxygen is set free again at higher tem- 
peratures. Mercury forms alloys, called amalgams, with 
many metals. The most important salts are mercuric chlo- 
ride (HgCls, violent poison and antiseptic), mercurous chloride 
(HgCl, calomel laxative of medicine), mercury fulminate 
(Hg(ONC)?, a detonator widely used in explosives), and 
mercuric sulfide (HgS, vermilion, a high grade red paint). 
Organic mercury compounds are likewise important. 

Molybdenum (Gr. molyhdos, lead). Mo; at. wt. 95.95; at. no. 
42; m.p. 2620°C; b.p. 37(X)“C; sp. gr. 10.2; valence 2, 3, 4, 5, or 
6. Recognized by Scheeie ; prepared in an impure form in 
1782 by Hjehn. Molybdenum does not occur native, being 
obtained from molybdenite (M 0 S 2 ) and from itmiI/em^€(PbMo04). 
The metal is prepared by the reduction of the oxide with 
carbon, usually in the electric furnace. It is a very hard silver- 
white metal; it is widely used in the manufacture of certain 
grades of tool steel, boiler j^ate, rifle barrels and large cranks, as 

* Soe element 43 at end of list. 


295 



TH£ ELEMENTS (Continued) 

it increases toughness and tensile strength. Being softer and 
more ductile than tungsten it is invaluable for the filaments, 
grids and screens for radios. 

Neodymium (Gr. neos, new and didymosy twin), Nd; at. wt. 

144.27; at. no. 60; m.p. 840°C; b.p ; sp. gr. 6.95; 

valence 3. In 1843 reported the supposed element didymium 
obtained from cerite. In 1885 von Welsbach separated didym- 
ium into two new elements, neodymium and praseodymium by 
repeated fractionation of ammonium didymium nitrate. Neo- 
dymium is a metallic element, belonging to the rare earths, 
forming a series of pink salts with a characteristic absorption 
spectrum. 

*Neon (Gr. neos, new), Ne; at. wt. 20.183; at. no. 10; m.p. 
--248.67°C: b.p. ~245.9°C; density 0.8990 g/1 (0®C) ; valence 0. 
Discovered by Ramsay and Travers in 1898. Neon is a gaseous 
clement present in the atmosphere to the extent of 18 parts per 
million. It is obtained by liquefaction of air and separated 
from the other elements by fractional distillation. It is an inert 
element forming no compounds. Neon glows red-orange in a 
vacuum tube and is therefore widely used in electric signs and 
beacons. Its spectrum is marked by pronounced red and green 
lines. 

Nickel (Sw. abbr. of kopparnickely false copper), Ni; at. wt. 
58.69; at. no. 28; m.p. 1455°C; b.p. 2900°C; sp. gr. 8.90 (20°C) ; 
valence 2 or 3. Discovered by Cronstedt in 1751. Nickel is 
obtained chiefly from the nickel bearing 'pyrrhotite of Ontario 
and the garnierite (hydrated silicate of nickel, iron and mag- 
nesium found in New Caledonia) by roasting to the oxide, which 
is then reduced with carbon or carbon monoxide, volatile nickel 
carbonyl being formed and then decomposed by heat. The 
metal is hard, malleable, ductile and tenacious, of a white 
color, somewhat magnetic, a fair conductor of heat and elec- 
tricity; it belongs to the iron-cobalt group of metals. Nickel 
is chiefly valuable for the alloys it forms; coinage with 75% of 
copper. Monel metal with copper and iron, nickel steel for armor 
plates and burglar proof safes, invar, constantan, permalloy, 
nichrome, platinite and others. Nickel plate by electrodeposi- 
tion is used as a protective coating for metals, and finely divided 
nickel as a catalyst in the hydrogenation of vegetable oils. The 
sulfate and the oxides, NiO and NiaOs, are important compounds. 

Niobium, see Columbium, 

Nitrogen (L. niter forming), N; at. wt. 14.008; at. no. 7; 
m.p. — 209.86°C; b.p. — 195.8''C; density 1.2506 g/1; sp. gr. 
liquid 0.808 (-195.8°C) solid 1.026 (-252°C) valence 3 or 5. 
Discovered by Daniel Rutherford in 1772, Nitrogen makes up 
78% of the air by volume, the estimated amount in the atmos- 
phere being more than 40()0 billion tons ; from this inexhaustible 
source it can be obtained by liquefaction and fractional dis- 
tillation. The element is so inert that Lavoisier named it 
azote, without life, yet its compounds are so active as to be most 
important in foods, poisons, fertilizers and explosives. It is 
also prepared easily by heating a water solution of ammonium 
nitrite (made from ammonium chloride and sodium nitrite). 

* Neplunluin, see end of list. 
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Nitrogen is colorless, odorless and generally inert element. 
When heated it will combine directly with magnesium, lithium 
or calcium ; when mixed with oxygen and subjected to electric 
sparks it forms first nitric oxide (NO) and then the peroxide 
(NO 2 ) ; when heated under pressure with a catalyst with hydro- 
gen ammonia is formed (Haber process). The ammonia thus 
formed is of the utmost importance, and may be oxidized to 
nitric acid (Ostwald process). Sodium and potassium nitrates 
are formed by the decomposition of organic matter with com- 
pounds of the metals present; in certain dry areas these salt- 
peters are found in quantity. The chief compounds are 
ammonia, nitric acid, the nitrates, the five oxides (N 2 O, NO, 
N 2 O 8 , NO 2 , and N 2 O 6 ) as well as very many organic substances. 

Osmium (Gr. odor) Os; at. wt. 190.2; at. no. 76; m.p. 
2700°C; b.p. above 5300°C ; sp. gr. 22.48 (20‘=’C) ; valence 2, 3, 4, 
or 8. Discovered in 1803 by Tennant in the residue left when 
crude platinum is dissolved by aqvxi regia. Osmium occurs in 
iridosime and in platinum bearing river sands of the Urals, 
North America and South America. The metal is bluish-white, 
hard and crystalline, belonging to the platinum family. It is 
the heaviest known form of matter and is very infusible. When 
heated in air it is oxidized to 0 s 04 with a pungent, irritating and 
poisonous vapor, which is easily reduced by organic matter. 
The oxide gives the element its name, and is useful in making 
microscopic slides. The metal has been used in making lamp 
filaments and with iridium forms the alloy osmiridium, which is 
very hard^ suggesting its use for tipping gold pen points and for 
fine machine bearings. 

Oxygen (Gr. oxys, acid, and genes^ forming, acid former), O; 
at. wt. 16.0000; at. no. 8; m.p. — 218.4°C; b.p. — 183.0®C; 
density 1.429 g/1 (0®C); sp. gr. liquid 1.14 ( — 183°C); valence 
2. Discovered in 1774 by Priestley, who obtained it by heating 
mercuric oxide, using the sun’s rays with a burning glass; 
independently by Scheele from other sources. Oxygen as a 
gaseous element forms 21 % of the atmosphere by volume, from 
which it can be obtained by liquefaction and fractional dis- 
tillation. Free and in compounds it makes up approximately 
one half of the total material on the surface of the earth, forming 
by weight more than one fifth of the air, about two-thirds of the 
human body and eight-ninths of the water, with a very high 
percentage in the minerals of the earth’s crust. In the labora- 
tory it is usually prepared by the electrolysis of water, or by 
heating potassium chlorate with manganese dioxide as a 
catalyst. The critical temperature and pressure are — 118®C 
and 50 atmospheres. The gas is colorless, odorless, and taste- 
less; the liquid and solid forms are a pale blue color and are 
magnetic, but much less so than iron. Oxygen is very reactive, 
capable of combining with all the other elements except the 
inert gases in Group O and bromine. Its atomic weight is 
the standard of comparison for the atomic weight of each of the 
other elements. It is used with combustible gases in the oxy- 
hydrogen and oxy-acetylene flames. It is essential for respira- 
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tion of all animals and for practically all combustion ; in medicine 
it is used to aid respiration. 

Palladium (Planetoid Pallas), Pd; at. wt. 106.7; at. no. 46; 
m.p. 1653X; b.p. 2200°C; sp. gr. 12,16 (20°C); valence 2 or 4. 
Discovered in 1803 by Wollaston. Palladium occurs with 
platinum and is obtained by ignition of the precipitated cyanide. 
It is a steel-white metal of the platinum family ; does not tarnish 
in air and has the property of taking up large volumes of hydro- 
gen with the formation of the hydride. It is used in the con- 
struction of non-magnetic watches and parts of delicate balances 
and in surgical instruments. The most important compound 
is the chloride, PdCh. 

Phosphorus (Gr. phosphorosy light bearing), P; at. wt. 30.98: 
at. no. 15; m.p. 44.1°C; b.p. 280*^0; sp. gr. yellow 1.82, red 
2.20; valence 3 or 5. Discovered in 1669 by Brand, who pre- 
pared it from urine. Phosphorus may be prepared in three 
allotropic forms; white or yellow, red, black. Never found 
free in nature, it is widely distributed in combination in miner- 
als, the most important being the apatites (3Ca8(P04)2.CaF2 and 
3Ca8(P04)2.CaCl2), which are the chief ingredients of commercial 
phosphates derived from South Carolina, Florida, Canada and 
Spain ; it is an essential ingredient of all cell protoplasm, nervous 
tissue and bones. It may be obtained from phosphates bv 
treatment with dilute sulfuric acid to form o-phosphoric acid, 
the concentrated solution of which is mixed with crushed char- 
coal or coke and dried; on heating this mixture in retorts, the 
phosphorus distils and is condensed. It is also prepared by 
heating crude phosphate with sand and coke in the electric 
furnace, the phosphorus distilling off. Ordinary phosphorus 
is a waxy solid, which is colorless when very pure, insoluble in 
water but soluble in carbon disulfide. It takes fire spontane- 
ously in air, burning to the pentoxide; it is very poisonous. 
When heated in its own vapor to 250°C it is converted into the 
red variety, which does not glow in the air, does not ignite 
spontaneously, and is not poisonous. The production of 
phosphorus and its compounds has intjreased very rapidly in 
recent years; phosphoric acid is replacing sulfuric acid in the 
treatment of natural phosphates to make them soluble for use 
as fertilizers, since this causes a great increase in the percentage 
of P2O6 present and available. Organic compounds are 
increasing in number and in importance. Di- and tri-sodium 
phosphates are used as detergents in large quantities, while 
hexa-metaphosphate is in frequent use for the prevention of 
boiler scale and of corrosion in pipes and boiler tubes. Other 
important compounds are the phosphoric anhydride, used as a 
toxic smoke in warfare and made from burning phosphorus, and 
the chlorides, PCI3 and PCI 5. 

Platinum (Sp. platina, little silver), Pt; at. wt. 195.23; at. no. 
78; m.p. 1773.5^C; b.p. 4300*^0; sp. gr. 21.37 (20°C) ; valence 2 
or 4. Discovered in South America by Ulloa in 1735 and by 
Wood in 1744. Platinum usually occurs native, accompanied 
by small quantities of iridium, osmium, ruthenium, rhodium 
and palladium, all belonging to the same group of metals. 
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These are usually found in alluvial deposits in the Ural moun- 
tains, in Colombia and in certain western American states. 
Speirylite (PtAs 2 ) occurring with nickel bearing deposits in 
Canada is the source of a considerable weight of the platinum 
metals, which are recovered as by-products in refining the nickel. 
The heavy nickel production offsets the fact that there is only 
one part of the platinum metals in two million parts of ore. 
Platinum is a tin-white metal of metallic luster, tenacious, 
malleable and ductile; it is welded at a red heat; has a coefficient 
of expansion approximately equal to that of glass. The metal 
does not oxidize in air at any temperature, but is corroded by 
halogens, cyanide, sulfur and caustic alkalies; it is insoluble in 
hydrochloric or nitric acids, but dissolves when they are mixed 
as aqua, regia, forming chloroplatinic acid (H 2 PtCl 6 ), a very 
important compound. The metal is extensively used in 
jewelry, in wire and vessels for laboratory use, as well as many 
valuable instruments; in finely divided state it is an excellent 
catalyst, having long been used in the contact process for 
sulfuric acid, of which it does not now have a monopoly. The 
price of platinum has varied widely, being used a century or 
more ago to adulterate South American gold; in 1920 it was 
nearly eight times as valuable as gold at its price then, while 
it now practically equals the new value assigned to gold. 

^Polonium (Poland, native country of Mme. Marie Curie), 
Po; at. wt. approximately 210; at. no. 84. First element dis- 
covered by Mme. Curie (1898) in seeking cause of radioactivity 
of pitchblende from Joachimisthal, Bohemia, The electro- 
scope, claimed to be 500,000 times more sensitive than the 
spectroscope, showed it separating with the bismuth. Polonium 
is also called Radium F. (See Radioactive Elements.) 

Potassium (English potash), K (L. kalium); at. wt. 39.096; 
at. no. 19; m.p. 62.3®C; b.p. 760°C; sp. gr. 0.87 (20°C); valence 
1. Discovered in 1807 by Davy, who obtained it from caustic 
potash (KOH); this was the first metal isolated by the aid of 
the electric current. The metal occurs abundantly, being the 
eighth element in the earth's crust, of which it makes more than 
2%; most of its minerals are insoluble and the metal is obtained 
from them with great difficulty. Under certain conditions the 
salts of i>otassium have been concentrated from ancient ocean 
beds; before World War I the principal source of potaasium 
was the mines of Stassfurt in Prussian Saxony from such beds. 
During this war the United States suffered a severe shortage of 
potassium salts, which form an essential constituent of fertiliz- 
ers. Before World War II began the American production was 
sufficient to meet all needs; this supply came from minea in 
New Mexico, ancient lake beds in California and Utah, as a 
by-product from cement plant dust and from distillery waste. 
Potassium is never found free but is obtained by the electrolysis 
of the hydroxide. On exposure to moist air it becomes coated 
with a film of the oxide, and so is preserved by immersion in 
kerosene or naphtha. It is a soft, bright, silvery metal belong- 
ing to the alk^ group; dropped on water it evolves hydrogen 
which takes fire spontaneously, the fiame being colored violet 

♦ Plutonium, see end of list. 
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by the potassium. In some cases its compounds are more 
readily purified by crystallization than those of sodium ; impor- 
tant are the hydroxide, carbonate, nitrate, chloride, chlorate, 
bromide, iodide, cyanide, sulfate, chromate, dichromate and 
silicate. 

Praseodymium (Gr. prasious^ green, and didymos, twin), Pr ; 

at wt. 140,92; at. no. 69; m.p. 940^0; b.p ; sp- gr. 6.5 

(20°C) ; valence 3, 4 or 5. In 1843 Mosander reported the rare 
earth didymia obtained from lanthana; in 1879 Lecoq de Bois- 
baudran isolated a new earth froin didymia extracted from 
samarskite and called it samaria. Six years later Von Welsbach 
separated it into two earths which gave salts of different colors 
Praseodymium is a metallic element from the cerium group of 
rare earths. It forms green salts with a characteristic absorp- 
tion spectrum. The metal has been prepared by the electrolysis 
of the chloride. 

Protoactinium (Gr. protos^ first). Pa; at. wt. 231; at. no. 91. 
The first element of the actinium series of radioactive elements 
was discovered by Soddy and Cranston and independently by 
Hahn and Meitner, both in 1917. Later Grosse prepared the 
pure pentoxide and from this in 1934 the metal. Protoactinium 
has been called the ^‘mother substance’^ or the ** parent'' of 
actinium, which it forms by the loss of an alpha particle, and the 
“patriarch" of the series; known also as ekatantalum and 
uranium X 2 . (See Radioactive Elements.) 

Radium (L. radius^ ray) Ra; at. wt. 226.05; at. no. 88; m.p. 
960°C;b.p. 1140°C; sp. gr. 5 (?);valence2. In the form of a salt 
(RaBr 2 ) it was first separated hy M. and Mme. Curie in 1898 
from the pitchblende in North Bohemia, in which it occurs in 
about one part in three million. Isolated in 1911 by Mme. 
Curie and Debierne by the electrolysis of a solution of pure 
radium chloride, employing a mercury cathode; on distillation in 
an atmosphere of hydrogen this amalgam yielded the pure 
metal. The c^rnotite sands of Colorado furnished some radium, 
but richer ores were found in the Belgian Congo and later in the 
Great Bear Lake region of Canada, which is now the principal 
source. Radium is obtained commercially a.s the bromide or 
chloride. The metal is brilliant white, shows luminescence, 
alters very rapidly in contact with the air, decomposes water, 
and is somewhat more volatile than barium. The primary uses 
of the compounds are in producing self-luminous paints and in 
the treatment of certain types of cancer and skin affections. 
One gram of radium produces about 0.1 cubic millimeter of 
emanation per day ; this is pumped from the radium and sealed 
in minute tubes, which are then applied to the diseased parts. 
Radium loses about 1 % of its activity in 25 years, being trans- 
formed into elements of lower atomic weights. Study of radium 
and its activity has decidedly changed our ideas of the structure 
of the atom. (See Radioactive Elements.) 

Radon (from radium, called niton at first, L. nitens^ shining), 
Rn; at. wt. 222; at. no. 86; valence 0; m.p. — 110°C; b.p. 
— 61.8®C; sp. gr. 9.73 g/1. Discovered in 1900 by Dorn and 
called radium emanation ; isolated in 1908 by Ramsay and Gray, 

300 



THE ELEMENTS (Continued) 

who named it niton. They determined its density, finding it to 
be the heaviest gas known. It occiipies the last place in the 
zero group of gases in the Periodic Table. Since 1923 it has 
been called radon to show its origin from radium. Thoron and 
actinon are isotoj>es. (See Radioactive Elements.) 

Rhenium (L. Rhenus, Rhine), Re; at. wt. 186.31; at. no. 75; 

m.p. 3000°C; b.p ; sp. gr. 20.53 (20°C); valence 4, 

5, 6, 7, 8. One of the eka-manganeses (dwi-manganese) dis- 
covered in 1925 by Noddack, Tacke and Berg in the minerals 
columbitey tantalite and wolframite. Rhenium was detected with 
the aid of the Rontgen spectrum; its arc spectrum has been 
carefully studied by Meggers. The metal can be hot forged or 
rolled; dissolved readily in nitric acid, slowly in sulfuric, hardly 

all in hydrochloric. The price of $10,000 per gram in 1928 
dropped to $3 in 1930, the production increasing a thousand fold. 
This has made possible the use of the element as a catalyst for 
dehydrogenation and in connection with other metals. 

Rhodium (Gr. rhodoriy rose), Rh; at. wt. 102.91 ; at. no. 45; 
m.p. 1985*C; b.p. above 2500°C; sp. gr. 12.5 (20°C); valence 3. 
Discovered in 1803 by Wollaston. Rhodium is a silver-white 
metal of the platinum family, occurring native with other 
members of this family in river sands in the Urals and in North 
and South America. The salts form red solutions. An alloy 
with platinum is used in connection with pure platinum to make 
thermojunctions in some forms of pyrometers. In electroplat- 
ing it gives a. surface unaffected by exposure to air or to strong 
acids or alkalies. 

Rubidium (L. ruhidius, dark red), Rb; at. wt. 85.48; at. no. 
37; m.p. 38.5°C; b.p. 700^C; sp. gr. 1.53 (20°C); valence 1. 
Discovered in 1861 by Bunsen and Kirchhoff by the use of the 
spectroscope in the mineral lepidoHte. Rubidium occurs in 
small quantities, also, in some mineral springs and in the rare 
minerals, castor and pollux, found in Elba. It is prepared by the 
electrolysis of the cyanide. Rubidium is a soft, white^ rare, 
metallic element of the alkali group; it forms salts similar to 
those of potassium and colors the flame dark red, when held in a 
burner. 

Ruthenium (Ruthenia, Russia), Ru; at. wt. 101.7; at. no. 
44; m.p. 2450°C; b.p. above 2700°C; sp. gr. 12.2 (20°C) ; valence 
3, 4, 6 or 8. Discovered in 1844 by Klaus more than a century 
after the discovery of platinum. Ruthenium, belonging to the 
platinum group, occurs native with the other members of this 
group. The metal is hard, gray, and brittle; it forms red of 
brown salts; ruthenous chloride (RuClj) gives a characterstic 
fine black precipitate with water. 

Samarium (^Samarski, a Russian), Sm; at. wt. 150.43; at. no. 

62; m.p. above 1300°C; b.p ; sp. gr. 7.7-7.8; valence 

2 or 3. Discovered in 1879 by Lecoq de Boisbaudran in the 
mineral samarskite, named in honor of a Russian mine official. 
Samarium is a metallic element belonging to the cerium group of 
the rare earths, occurring in very minute quantities in samar- 
skite, cerite and certain Scandinavian minerals. 
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Scandium (Scandinavia), Sc. at. wt. 45.10; at. no. 21; m.p. 
1200°C; b.p. 2400°C, calculated; sp. gr. 3.02 (10°C) — ?; valence 
3. Predicted by Mendeleeff on the basis of the Periodic Law; 
discovered by Nilson in 1879. By some scandium is p^ced in 
the rare earth group. The metal has not been isolated ; it forms 
colorless salts derived from the oxide SC2O8. 

Selenium (Gr. Selene, moon), Se* wt. wt. 78.96; at. no. 34; 
m.p. of gray form 220°C; b.p. 688°C; sp. gr. gray 4.8 (20°C); 
valence 2, 4 or 6. Discovered in 1817 by Berzelius associated 
with tellurium, named for the earth, hence the name chosen. 
The principal source of selenium is the flue dust obtained in 
burning pyrites in the manufacture of sulfuric acid. It is pre- 
pared in red amorphous form by reduction of selenic acid, and 
this on melting and keeping somewhat below the melting point 
becomes gray and crystalline. It is in the sulfur family, which 
it resembles both in the various forms of the element and in its 
compounds. The conductivity of electricity of the gray form 
increases with the brightness of the light with which it is illumi- 
nated. For this reason it can be used in photo-electric cells ; its 
chief use is in the glass and ceramic industries. Red glass may 
contain colloidal selenium. It occurs in some soils in amounts 
sufficient to produce serious effects on animals feeding on plants 
grown in such soils. 

Silicon (L. sileXy flint), Si; at. wt. 28.06; at. no. 14; m.p. 
1420°C; b.p. 2600°C; sp. gr. 2.42 (20°C); valence 4. First 
prepared by Berzelius in 1823. Next to oxygen, the most 
abundant element; characteristic of all abundant and important 
rocks except carbonates. It makes up about one-fourth of the 
crust of the earth. Silicon is not found free, it occurs chiefly as 
the oxide, silica (Si02) (sand, quartz, rock crystal, amethyst, 
agate, flint, jasper, opal, etc.) both free and in combination with 
the metallic oxides as silicates (granite, hornblende, asbestos, 
feldspar, clay, mica, etc). It is obtained as an amorphous 
brown powder on fusion of potassium fiuosilicate with sodium or 
potassium; the crystalline form is obtained by passing silicon 
tetrachloride over melted aluminum in an atmosphere of 
hydrogen, or by heating potassium fiuosilicate with zinc and 
senium at a temperature just below the boiling point of zinc. 
Silicon is a non-metallic element resembling carbon in having 
several alio tropic forms and in compounds formed. It is not 
attacked by acids except by a mixture of nitric and hydrofluoric 
acids; it is soluble in hot caustic potash or soda, evolving hydro- 
gen and forming the corresponding silicate (K2Si03 or Na2Si03). 
Sodium silicate is of wide industrial importance. Glass, cement 
and clay working are called the silicate industries. An alloy of 
iron containing 14 % of silicon is brittle, but extremely resistant 
to the action of acids, making it widely useful in the equipment 
of acid plants and in laboratory drains. 

Sliver (Anglo-Saxon, soelfor), Ag (L. argentum); at. wt. 
107.880; at. no. 47; m.p. 960.5°C; b.p, 1950°C; sp. gr. 10.50 
(20®C); valence 1. Known to ancients. Silver occurs native 
and in ores in combination with many non-metallic elements, as 
argeniite (Ag2S) and horn silver (AgCl) ; lead and copper ores 
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yield considerable silver. It is obtained from its ores by smelt- 
ing with lead or copper, by cyanidation, or by amalgation with 
mercury. The metal is pure white having a brilliant luster, a 
little harder than gold and excelled only by that metal in malle- 
ability and ductility ; it excels all other metals as a conductor of 
heat and electricity ; it undergoes no change in water or pure air, 
but absorbs 22 times its volume of oxygen when melted, which is 
again expelled on cooling; it tarnishes in the vapors of sulfur 
compounds forming the black sulfide (Ag2S). The most impor- 
tant compounds of silver are the nitrate (AgNOa), or lunar 
caustic, the oxide (AgaO), and the halides (AgCl, AgBr), which 
darken on exposure to light, which is the basis of photography. 
A dilute solution of silver nitrate is used in medicine as an 
antiseptic. The metal is extensively used for coins, in jewelry 
and in tableware. 

Sodium (English, soda), Na (L. natrium)) at. wt. 22.997; at. 
no. ll;m.p. 97.5°C;b.p. 880°C;sp. gr. 0.971 (20°C) ; valence 1. 
Long recognized in compounds; first isolated by Davy in 1807 
by electrolysis. Sodium is the most abundant of the alkali 
metals, being the seventh element in amount in the crust of the 
earth. Sodium chloride is the most common compound, but it 
occurs in many others. Never found free, it is obtained by the 
electrolysis of the chloride or hydroxide; it is a soft, bright, 
silvery metal. On exposure to moist air it becomes coated with 
a film of the oxide or hydroxide, and is preserved by immersing 
in kerosene or naphtha. It decomposes water with the forma- 
tion of hydrogen and sodium hydroxide; it burns in air with the 
formation of the peroxide (Na202) ; it is used for the reduction of 
organic compounds, in the preparation of the peroxide and 
cyanide, ana for keeping mercury clean and active in gold 
extraction. Soap is generally a sodium salt of certain fatty acids. 
Its compounds are of the widest industrial importance, being 
manufactured in hundreds of thousands of tons annually. 
Some of these are common salt (NaCl), soda ash (Na2COs), 
baking soda (NaHCOs), caustic soda (NaOH). Chile saltpeter 
(NaNOs), di- and tri-sodium phosphates, sodium thiosulfate 
(hypo, Na2S203.5H20), borate (borax, Na2B4O7.10H2O). 

Strontium (Strontian, town in Scotland), Sr; at. wt. 87.63; 
at. no. 38; m.p. 800°C; b.p. il50°C; sp. gr. 2.54 (20°C) ; valence 
2. Discovered by Crawford, a Scotchman in 17^; metal 
isolated by Davy by electrolysis in 1808. Strontium is found 
chiefly in celestite (SrS04) and strontianite (SrCOg). Prepared 
by the electrolysis of the fused chloride, it resembles metallic 
calcium in its properties; it is a hard silver-white metal. The 
salts are generally soluble in water with the exception of the 
sulfat e, phosphate and carbonate ; they impart a brilliant, blood- 
red color to the flame, and are used m pyrotechny for red fire. 
Strontium salts are also used in beet sugar refining. 

Sulfur (L. sulfur), S; at. wt. 32.06; at. no. 16; m.p. rhombic 
1 12.8°C, monoclinic il9.0°C; b.p. 444.6®C; sp. gr. rhombic 2.07, 
monoclinio 1.957 (20°C); valence 2, 4, or 6. Known to the 
ancients. Formerly obtained from the vicinity of volcanoes, 
active or extinct, since the beginning of this century the chief 
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supply has come from wells sunk into the salt domes along the 
Gulf coast. The Frasch process of concentric pipes with great 
quantities of superheated water has been used to melt and raise 
the sulfur, giving a product of very high purity. Sulfur is 
widely distributed in nature in free form; in sulfides, as iron 
{pyrites)^ lead {galena) j zinc (blende) ^ mercury {cinnabar) and 
antimony {stibnite); in sulfates, as calcium {gypsum), magnesium 
{Epsom salt), strontium {celesiite) and barium (barite or heavy 
spar). Sulfur is a pale yellow, odorless, brittle solid, which is 
insoluble in water, soluble in carbon disulfide. It occurs in two 
crystalline forms and an allotropic form known as plastic sulfur, 
which reverts to the crystalline form on standing; a finely 
divided form known as flowers of sulfur is obtained by sub- 
limation. It readily forms compounds known as sulfides with 
many elements. Sulfur is a component of black gunpowder, is 
widely used in the vulcanization of rubber and as a fungicide. A 
tremendous tonnage is used after burning to form sulfur dioxide 
in the manufacture of sulfuric acid, the most important manu- 
factured chemical, and in the processes for making wood pulp 
for paper; sulfur dioxide is also used in fumigation and in the 
bleaching of dried fruits. ^The element is a good electrical 
insulating agent, and organic compounds containing sulfur are 
very imjxirtant. 

Tantalum (Gr. TantoZos, mythological character) Ta ; at. wt. 
180.88; at. no. 73; ni.p. 2990°C; b.p. above 4100°C; sp. gr. 16.6; 
valence 3 or 6. Discovered in 1802 by Ekeberg. Tantalum 
occurs principally in the mineral tanlalite (FeTaiOe), very similar 
to columbite, and is prepared by the reduction of K2TaF7 with 
hydrogen followed by fusion in a vacuum. It can be drawn into 
a wire with a very high point of fusion and great tenacity, which 
has been used in the construction of filaments for inc.andescent 
lamps; it has been generally replaced by tungsten, but tantalum 
is still used when lamps have to resist more than ordinary vibra- 
tion. It is also used to alloy with other metals. It is soluble in 
fused alkalies, insoluble in acids; especially suited for plant work 
with halogens, hydrochloric acid and aqua regia. The common 
oxide is Ta20&. 

Tellurium (L. tellus, earth), Te; at. wt. 127.61; at. no. 52; 
m.p. 452°C; b.p. 1390°C; sp. gr. 6.24 (20^C) ; valence 2, 4, or 6. 
Discovered by Muller von Richenstein in 1782; named by 
Klaproth in 1798. Tellurium is found native and as the 
telluride of gold and other metals. It is obtained by reduction 
of telluric oxide and forms a powder of grayish-white, metallic 
appearance. It is a semi-metallic element of the sulfur group 
and forms tellurides with hydrogen and metals similar to the 
sulfides; the compounds H2Te08 and H2Te04 are only slightly 
acidic. The inhalation of the vapors of tellurium produces the 
very offensive ‘‘tellurium breath.” It is used as a coloring 
agent in glass, giving a blue to brown color. Certain alloys give 
liigh electrical resistance. Addition of less than a tenth of one 
per cent to lead greatly increases its strengl^ and hardness. 

Terbium (Vtterby, village m Sweden), Tb; at. wt. 159.2; at. 
no. 65; m.p ; b.p ; sp. gr ; valence 3. 
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Discovered by Mosander in 1843 from godolinite. Terbium is a 
metal of the rare earths; in order of discovery it falls in the 
Y ttria group ; the metal has not been isolated. It yields a white 
oxide Tb20s, and forms trivalent salts. Its name together with 
the names yttrium, ytterbium, and erbium, are all derived from 
the little Swedish town, Ytterby, where the rare earth minerals 
were first found. 

Thallium (Gr. thallos, budding twig), Tl; at. wt. 204.39; at. 
no. 81; m.p. 303.5°C; b.p. 1650^0; sp. gr. 11.85 (20°C) ; valence 
1 or 3. Discovered by the use of the spectroscope in 1861 by 
Crookes, who isolated the metal in 1862. Lamy also isolated 
the metal in 1862. Thallium occurs in 'pyrites and is prepared 
from the flue dust of sulfuric acid works. The metal is obtained 
by heating thallium iodide with metallic sodium; it resembles 
lead, having a hardness of 1.2 compared with 1.5 for lead; the 
malleability is high and the tenacity is low ; there are two alio- 
tropic forms with a transition temperature of 226°C; it is a poor 
conductor of electricity, tarnishes m air forming the oxide TbO, 
or the hydroxide TlOH in the presence of water. The element 
is displaced from solutions of its salts by zinc. Because of its 
resemblance to both the alkali metals and to the metals of 
Group III, thallium has been called the “paradoxical metal" 
and the “bird-beast metal." Its salts are poisonous, and are 
used in the control of rodents such as squirrels. 

Thorium {Thoi\ Scandinavian god of war), Th; at. wt. 
232.12; at. no. 90; m.p. 1845°C; b.p. above 3000°C; sp. gr. 11.3 
(20°C) ; valence 4. Discovered by Berzelius in 1828. Thorium 
occurs chiefly in thorite (ThSi 04 ) and other rare minerals. In 
the U. S. it is obtained chiefly from monazit€f which contains 
from 3 to 9% of ThOz. The free clement has been prepared by 
heating the double chloride or fluoride of thorium and potassium 
with metallic sodium or potassium; it is a heavy, gray, difficulty 
fusible metal, belonging to the titanium group. It bums 
brightly in oxygen to form Th 02 , which is also obtained on 
heating the nitrate, a reaction of which use is made in the 
manufacture of incandescent gas mantles. Thorium emits 
radiations similar to but not identical with those of radium. 
(See Radioactive Elements ) 

Thulium Northland), Tm; at. wt. 169.4; at. no. 69; 

m.p ; b.p ; sp. gr ; valence 3. 

Discovered in 1879 by Cleve; pure thulia was prepared in 1911 
by James. Thulium is in the yttrium group of the rare earth 
metals in order of discovery and belongs to the erbium family, 
which includes dysprosium, holmium and erbium also. They 
are obtained from certain rare minerals occurring in granite or 
pegmatite veins. These elements are characterized by their 
absorption spectra and the formation of highly colored salts; 
they form basic oxides of the type M 2 O 3 with the following order 
of increasing basicity; thulium, erbium, holmium and dys- 
prosium. The free elements have not been isolated. 

Tin (Anglo-Saxon /m), Sn (L, stannum); at, wt. 118.70; at. no. 
50; m.p. 231.89'^C; b.p. 2260^0; sp. gr. gray 5.75, rhombic 6.55, 
tetragonal 7.31 (20®C) ; valence 2 or 4. Known to the ancients. 
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Tin is found chiefly in the mineral cassiterite (SnOg), found in 
association with granitic rocks, almost none found in the U. S. 
It is obtained by roasting to remove sulfur and arsenic and 
smelting with powdered anthracite in a reverberatory furnace. 
Tin is found in several varieties; as ordinarily used it is a silver 
white metal, malleable and somewhat ductile with a low tenacity 
and highly crystalline structure. Due to a breaking of these 
crystals, the “tin cry** is heard when a bar is bent. Crystalline 
tin changes to gray tin at low temperatures, the speed of change 
reaching a maximum at — 50^0. Ordinarily it takes a high 
polish and is used to coat other metals to prevent corrosion or 
other chemical action. Such tin plate over steel is used in the 
so called tin can for preserving food ; enough is used in America 
each year to make a 100 foot wide belt around the earth at the 
equator. When heated in air, tin forms Sn02, which is feebly 
acid, forming stannate salts with basic oxides. The most 
important salt is the chloride (SnCl2.2H20), which is used as a 
reducing agent and as a mordant in calico-printing. Alloys of 
the metal are very important, including solder, type metal, 
fusible metal, pewter, bronze and bell metal. 

Titanium (L. Titans^ the first sons of the Earth, myth.), Ti; 
at. wt. 47.90; at. no. 22;m.p. 1800°C;b.p. above 3000°C; sp. gr. 
4.5 (20°C); valence 3 or 4. Discovered by Gregor in 1791; 
named by Klaproth in 1795; pure metal prepared in 1910 by 
Hunter by heating TiCU with sodium in a steel bomb. Titan- 
ium is almost invariably present in igneous rocks and the sedi- 
mentary material derived from them, occurring as the oxide 
(Ti02), in titanates and with many iron ores. The metal is 
prepared by heating the oxide with aluminum or by electrolysis 
of the oxide dissolved in fused calcium chloride. It is a lustrous 
white metal in the same group with tin ; it burns in air and is the 
only element which burns in nitrogen. The most important 
compounds are the oxide (Ti02), which is feebly acidic and from 
which the titanates are derived ; the halides (TiX4), sonie of which 
are volatile; and the nitrides (Ti2N2,Ti*N4), metallic in appear- 
ance. The oxide is used in high grade white pigments of great 
opacity and covering power. The metal is used in steel alloys 
to increase strength. 

Tungsten (Sw. heavy stone), W (G. Wolfram); at. wt. 
183.92; at. no. 74; m.p. 3370^0; b.p. 5900°C; sp. gr. 19.3 (20°C); 
valence 2, 4, 5 or 6. Discovered by d*Elhujar brothers in 1783. 
Tungsten occurs in tungstates as wolframite (FeW04), scheeliie 
(CaW04), hvbnerUe (MnW04). The metal is obtained by 
reduction of the oxide (WOs) with hydrogen, carbon or alumi- 
num. It is hard, brittle, nonmagnetic and forms the oxide when 
heated in the air. The only solvent for tungsten is a mixture of 
nitric and hydrofluoric acids. Because its melting point is 
higher than that of any other known element, its vapor pressure 
is extremely low, making it useful for electric wiring for furnaces, 
targets of X-ray tubes, contacts, arcing points ; its higher electri- 
cal efficiency causes its almost exclusive use m light filaments. 
About 90% of the world*s production is used in steel manufac- 
ture, its various steel alloys being used in armor plate, projectiles 
and high speed cutting tools. 
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Uranium (Planet Uranus), U ; at. wt. 238.07; at. no. 92; m.p. 

about 1150°C; b.p ; sp. gr. 18.68 (20°C); valence 3, 

4 or 6. Discovered by Klaproth in pitchblende in 1789; metal 
first prepared in 1841 by Peligot by reducing the chloride with 
metallic potassium. This method is still used. The chief ore 
is uranimte, or pitchblende, uranous uranate, U(U 04 ) 2 ; the metal 
is hard, white, heavy. Uranium is used chiefly in compounds 
which give a canary-yellow fluorescent glass and a black pigment 
for china painting; its compounds are used in photography. 
Of the generally recogn^ed elements it has the highest atomic 
weight and is the last in the Periodic Table. Uranium com- 
pounds are radioactive. (See Radioactive Elements.) 

Vanadium (Scandinavian goddess, Vanadis), V; at. wt. 
50.95; at. no. 23; m.p. 1710^0; b.p. 3000°C; sp. gr. 5.96 (20°C); 
valence 2, 3, 4 or 5. Discovered by Sefstrom in 1830; isolated 
by Roscoe in 1869. Though relatively rare, vanadium is found 
in a variety of minerals ; prominent among these are vanadinite 
( 3 Pb 3 (V 04 ) 2 .PbCl 2 ) and patronite (possibly VS 4 ) occurring in 
Peru. Vanadium is obtained by reduction of the chloride in 
hydrogen, forming a gray and very infusible metal. The 
vanadates are employed in the preparation of aniline black and 
for coloring glass. ^lost of it is produced as ferro-vanadium 
and used in the manufacture of steel alloys, greatly increasing 
toughness, elasticity and tensile strength. V 2 O 6 masses are 
used in the contact process for manufacture of sulfuric acid. 

*Virglnium (State of Virginia), Vi; at. wt. about 224; at. no. 
87; valence 1. Discovered in 1929 by Dr. Fred Allison and 
co-workers of Alabama Polytechnic Institute by the magneto 
optic method of analysis of pollucile and lepidolite. It has been 
found also in sea water, lake brine, Stassfurt deposits and 
certain other minerals. Virginium has the highest equivalent 
weight of any element. Named in honor of Virginia, where the 
discoverer was born. (Existence questioned Ed.) 

Xenon (Gr. xenon, stranger), Xe; at. wt. 131.3; at. no. 54: 
m.p. — 112°C; b.p. — 107,1°C; density 5.85 g/1, sp. gr. hquid 
3.52 ( — 109°C); valence O. Discovered by Ramsay and 
Travers in 1898 in the residue left on evaporating liquid air. It 
is the rarest and heaviest of the gases of the argon family from 
the atmosphere, in which it is present to the extent of about one 
part in twenty million. It is inert and forms no compounds 
with other elements. Vacuum tubes containing it show a 
beautiful blue glow. 

Ytterbium (Ytterty, yiflage in Sweden), Yb; at. wt. 173.04; 

at. no. 70; m.p. 1800°C; b.p ; sp. gr ; 

valence 3. Separated by Marignac in 1878. In 1907 Urbain 
and in 1908 von Welsbach described a process by which this 
earth containing the metal, could be resolved into earths of two 
other metals — neo-ytterbium, or simply ytterbium, and 
lutecium. These elements occur in nearly all minerals which 
contain yttrium, but in very small amounts. The best sources 
are probably gadolimte, xenotime, polycrase and blomstrandine. 
The oxide, chloride ana sulfate have been prepared. 

♦ See element 87 at end of list. 
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Yttrium (Ytterby, village in Sweden), Y;at. wt. 88.92; at. no. 
39; m.p. 1490°C; b.p. 25(W°C; sp. gr. 5.51 ; valence 3. The rare 
earth yttria, which contained a new element, was discovered by 
Gadolin in 1794; in 1843 Mosander showed that yttria could be 
resolved into the earths of three other elements, the name yttria 
being reserved for the most basic one, the others being named 
erbia and terbia. Yttrium occurs in nearly all of the rare earths 
minerals. Wohler obtained the free element by reduction of the 
chloride with potassium; it has also been obtained by the elec- 
trolysis of a mixture of the chloride and sodium chloride. The 
metal forms small scales with a metallic luster and an iron-gray 
color; it is readily oxidized in air and is converted to the 
hydroxide by boiling water. 

Ztnc (G. Zink)y Zn; at. wt. 65.38; at. no. 30; m.p. 419.5®C; 
b.p. 907^C; sp. gr. 7.14 (20°C); valence 2. Its ores were used 
for making brass for centuries before it was recognized as a 
separate metal in 1746 by Marggraf , who obtained it by heating 
calamide with charcoal. The principal ores are sphalerite or 
blende (sulfide), smithsonite (carbonate) and calamine (silicate). 
The old method of heating the roasted ore with carbon in a 
retort is still used, being replaced to some extent by the elec- 
trolytic process. Zinc is a bluish-white metal, brittle at ordi- 
nary temperatures but malleable at 100®C, a fair conductor of 
electricity; it burns in air at high red heat with evolution of 
white clouds of the oxide; it is used to form numerous alloys 
with other metals, as brass with copper. Galvanizing is coating 
other metals, especially iron, with zinc to prevent corrosion ; the 
coating is sometimes applied by dipping in molten zinc. It is 
used as the negative electrode in various types of electric bat- 
teries. Compounds are widely used in paints, the oxide being 
an important white pigment; its compounds have antiseptic 
properties and are used in medicine. Nearly a century ago 
Frankland showed the use of zinc in preparing organic com- 
pounds. 

Zirconium (Arabic zargun^ gold color), Zr; at. wt. 91.22; at. 
no. 40; m.p. 1900°C; b.p. above 2900°C; sp. gr. 6.4 (20°C); 
valence 4. Discovered in zircon by Klaproth in 1789; isolated 
by Berzelius in 1824. Rather widely diffused in igneous rocks, 
zirconium usually occurs in the silicate, ZrSi04. The element is 
in the titanium family, its oxide being either base or acid form- 
ing. Prepared from the tetrachloride by heating with sodium 
in a bomb, the metal can be pressed into rods, drawn into wire, 
or burnished to a bright surface. A number of alloys have been 
made. Ferro-zirconium, made by aluminum reduction in an 
electric furnace, is used for desulfurizing and deoxidizing steel. 
Zircon, the silicate, is sometimes a gem. The oxide has been 
used in gas mantles, in paints as an opacifier, in lacquers in 
insulators and as an abrasive. 
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Americium (The Americas), Am: at. no. 96. This name has been sug- 
gested for element number 95 by Seaborg, its co-discoverer, in 1946. It 
appears to belong to a series of elements of which actinium is the first member. 

Curium (Pierre and Marie Curie), Cm; at. no. 96. Name suggested by 
Seaborg for element number 96, isotopes of which were identified in 1946. 
The element appears to belong to the “actinide" series. 

Neptunium (Planet Ncp4une), Np: at. wt. 237; ak no. 93; threelisotopes 
of mass numbers 237, 238 and 239 are known. 

The two isotopes Np-238 and Np-239 were isolated in 1940 by McMillan 
and Abelson, both produced from uranium, the first by bombardment with 
deuterons When uranium is bombarded with neutrons, an isotope of 
uranium of mass number 239 is first produced which by emission of a beta 
particle beconres Np-239. Both of these isotopes disintegrate to form 
plutonium. 

Np-237 was discovered by Wahl and Seaborg in 1942 as a decay product 
of U-2.37. This isotope is relatively stable. 

Plutonium (Planet Pluto), Pu; at. no. 94; valence 3, 4, 6, or 6; an arti- 
ficially produced radioactive element having properties somewhat similar 
to uranium. 

The element was discovered by Seaborg, McMillan, Wahl, and Kennedy 
in 1940. The isotope isolated was Pu-238 formed by deuteron bombard- 
ment of uranium which first produced Np-238. This decays to produce 
the plutonium isotope. 

The isotope of mass number 239 is formed as a result of neutron capture 
by uranium-238 followed by two successive beta transformations. Both 
isotopes disintegrate slowly; Pu-239 has a half life of about 24,000 years, 
thus being essentially a stable element. This latter isotope is of tremendous 
importance because of being fissonable with slow neutrons, and has been 
used in the production of atomic bombs. 

Radioactive Forms of Elements 4.3, «1, 86, 87. Earlier reports of the 
discovery of these elements, found in the preceding list under the names: 
masurium (43), illinium (61), alabamine (85) and virginium (87) are now 
called in question by recent reports of radioactive forms. 

Element 43. Radioactive isotopes of element 43 were produced by the 
bombardment of molybdenum with dputerons. Perrier and Segr6 showed 
that the chemical properties resemble those of rhenium. 

Element 61. Radioactive forms were produced by Kurbatov and Pool 
and independently by Wu and Segr^. The dement belongs to the class of 
rare earths. 

Element 86. An isotope of atomic mass 211 was made by bombarding 
bismuth with high energv' alpha particles. Its general behavior is that of 
a metal. Its properties were investigated by Corson, Mackenzie and Segrd. 

Element 87. A radioactive form called actlnum K has been discovered 
by Perey. It has a mass number of 223 and behaves like a heavy alkali 
metal. It disintegrates rapidly with negative beta particle emission. 
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Series 

Period 

. ZERO 
GROUP 

GROUP I 
R 2 O 

GROUP II 

RO 

GROUP III 
R,03 

GROUP IV 

RH 4 RO, 

0 







1 



Hydrogen 
H=1 0078 
No. 1 




2 

1 

Helium 

He =4 002 
No. 2 

Lithium 

Li = 6 940 

No. 3 

Beryllium 
Be =9 02 

No. 4 

Boron 

B =10 82 
No. 5 

Carbon 

C =12 00 
No. 6 

3 

2 

Neon 

Ne =20 183 
No. 10 

Sodium 

Na =22 997 
No. 11 

Magnesium 
Mg =24 32 

1 No. 12 

Aluminum 
A1 =26 97 
No. 13 

Silicon 

Si =28.06 
No. 14 

4 


Argon 

A =39 944 
No. 18 

Potassium 
K*39 10 

No. 19 

Calcium 

Ca =40 08 
No. 20 

Scandium 

Sc =46 10 

No. 21 

Titanium 

Ti =47 90 

No. 22 

5 

o 


Copper 

Cu =63 67 
No. 29 

Zinc 

Zn =65 38 
No. 30 

Gallium 
Ga=69 72 
No. 31 

Germanium 
Ge =72 60 
No. 32 

6 


Krypton 
Kr =82.9 
No. 36 

Rubidium 

Rb =86 44 
No. 37 

Strontium 

Sr =87 63 

No. 38 

Yttrium 

Y =88 92 

No. 39 

Zirconium 

Zr =91 22 

No. 40 

7 



Silver 

Ag =107 880 
No. 47 

Cadmium 
Cd =112 41 
No. 48 1 

Indium 

In =114 8 
No. 49 

Tin 

Sn =118 70 
No. 50 

8 


Xenon 

Xe *130 2 
No. 54 

Caesium 

Cs =132.81 
No. 55 

Barium 

Ba =137.36 
No. 56 

Lanthanum 
La =138 90 
No. 57 

Cerium 
Ce=140 13 
No. 58 

9 

5 






10 






Hafnium 

Hf =178 6 
No. 72 

11 

6 


Gold 

Au =197 2 
No. 79 

Mercury 

Hg =200 61 
No. 80 

Thallium 

T1 =204 39 
No. 81 

Lead 

Pb =207.22 
No. 82 

12 

7 

Radon 

Rn =222 
No. 86 

No. 87 

Radium 

Ra =225 97 
No. 88 

No. 89 

Thorium 
Th=232 12 
No. 90 


Elements not classified in 
Praseodymium Neodymium 
Pr =140 92 Nd =144 27 

No. 59 No. 60 

Gadolinium 
Gd=157 3 
No. 64 


the table above; 
Illinium 
II =146(?) 
No. 61 
Terbium 
Tb =169.2 
No, 66 


Samarium Europium 

Sm =150 43 Eu =152 0 
No. 62 No. 63 

Dysprosium 
Dy =162 46 
No. 66 
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GROUP V 

RH.. RiOii 

GROUP VI 
RH2 RO 3 

GROUP VII 

RH R 2 O 7 

GROUP VIII 









Nitrogen 

N =14 008 
No. 7 

Oxygen 
0=16 000 
No. 8 

Fluorine 
F=19 00 
No. 9 


Phosphorus 
P =31 02 
No. 15 

Sulfur 

S=32 06 
No. 16 

Chlorine 

Cl =36 457 
No. 17 


Vanadium 
V=50 95 

No. 23 

Chromium 

Cr =52.01 

No. 24 

Manganese 
Mn =64 93 
No. 25 

Iron Cobalt Nickel 

Fe =65 84 Co =68 94 Ni =58 69 

No. 26 No. 27 No. 28 

Arsenic 

As =74 93 
No. 33 

Selenium 

Se =79.2 
No. 34 

Bromine 

Br =79 916 
No. 35 


Columbium 
Cb =93 3 

No. 41 

Molybdenum 
Mo =96 0 

No. 42 

Masurium 

Ma=? 

No. 43 

Ruthenium Rhodium Palladium 
Ru =101 7 Rh =102 91 Pd =106 7 
No. 44 No. 46 No. 46 

Antimony 
Sb =121 76 
No. 51 

Tellurium 
Te=127 5 
No. 52 

Iodine 

1 =126 932 
No. 53 






1 




Tantalum 

Ta =181 4 
No. 73 

Tungsten 
W=184.0 
No. 74 

Rhenium 

Re =186 31 
No 75 

Osmium Iridium Platinum 

Os =190.8 Ir=193 1 Pt =195.23 
No. 76 No. 77 No. 78 

Bismuth 

Bi =209.00 
No. 83 

No. 84 



No. 91 

Uranium 

U =238. 14 
No. 92 

No. 93 



Holmium 
Ho =163.5 
No. 67 


Erbium 
Er =167 64 
No. 68 


Thulium 
Tm =169.4 
No. 69 


Ytterbium 
Yb =173 5 
No. 70 


Lutecium 
Lu =175 0 
No. 71 
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PERIODIC TABLE 



3 : 


From Deming’s General Chemistry, (5th Ed.), John Wiley and Sons, publishers. 












ISOTOPES 


Artificial and Natural Radioactive Isotopes 
and Stable Isotopes 

The following table is taken from a comprehensive table of 
isotopes compiled by Glenn T. Seaborg, Department of Chem- 
istry, University of California, and published in Reviews of 
Modern Physics, January 1944. All isotopes given in the 
original table are listed and all data included except information 
as to the nuclear reaction by which the isotope was produced. 
For this the reader is referred to the original publication. 
Information may usually be obtained from the literature cited 
in connection with data for the isotope. 

The atomic number, Z, is given in the first column followed 
by the symbol of the isotope and the mass number A. The 
degree of certainty is shown in the third column by letters with 
the following significance: 

A — isotope certain (mass number and element certain) 

B — isotope probable, element certain 
C = one of few isotopes, element certain 
D — element certain 
E = element probable 
F — insufficient evidence 

G = probably in error (e.g., impurity or inadequate half-life 
determination) 

The percent abundance of the stable isotopes is listed in the 
fourth, and the type of radiation in the fifth column. The 
half-life of radioactive isotopes and the energy of radiation in 
mega-electron volts complete the table. Symbols in paren- 
thesis throughout the table refer to the table of references at 
the end. 

Table of Abbreviations 

a = alpha-particles 

= negative beta-particles 
/3^ = positive beta-particle^s (positrons) 
y — gamma-rays 

e~ — internal-conversion electrons 

Be- 7 -n reaction = measurement of neutron energy from 
Be- 7 -w reaction 

D- 7 -n reaction = measurement of neutron energy from 
D- 7 -n reaction 
abs. — absorption 

calor. = calorimetric measurements 

cl. ch. = cloud chamber (with magnetic field in case of beta- 
particles) 

cl. ch. pair = positron-electron pairs in cloud chamber with 
magnetic field 

cY. ch. recoil = secondary electrons in cloud chamber with 
magnetic field 

coincid. = beta- and gamma-coincidence counters (Particles 
column) 

coincid. = gamma-gamma-coincidence counters ( 7 -rays col- 
umn) 
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ISOTOPES (Continued) 

coincid. abs. — beta- and gamma-coincidence counters with 
absorbers (Particles column) 

coincid. abs. = secondary electrons with coincidence counters 
and absorbers (7-rays column) 
d — deuteron 

ion. ch. = measurement of pulse sizes in ionization chamber 
I.T. = isomeric transition (transition from upper to lower 
isomeric state) 

K — /C-electron capture 

K.U. = Konopinski-Uhlenbeck extrapolated value reported 
n ~ neutron 
p — proton 

spect. = magnetic deflection (Particles column) 
spect. = secondary electrons with magnetic spectrograph 
(7-rays column) 

spect. conv. = internal-conversion electrons with magnetic 
spectrograph 

In the few cases where it is certain that no gamma-rays are 
emitted, this fact is expressed explicitly by the symbol “no 7.” 
Annihilation gamma-rays are not listed. 
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TABLE OF ISOTOPES 


ISOTOPES (Continued) 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Centtaned) 
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TABLE OF ISOTOPES (Continued) 


ISOTaPES (Contlniied) 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Continued) 
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TABLE OP ISOTOPES (Continued) 


ISOTOPES (Continued) 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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TABLE OF ISOTOPES (Continued) 


lSOTOF£S (Continued) 


Energy of radiation in Mev 

T-rays 

0.4(S14) ahs. 

0.3, 0,9(M38) 

0.136(814) spect. conv.; 

-0.18(814) abs. 

0 30(M38) 

0.097(H9) spect. conv. 

0.05, 0.5(E5) 

Particles 

2.65(846) cl. eh. (K.U.) 

1.5<S14) abs. 

1.8(840) cl. ch. (K.U.); 
1.0, 2.2(M38) 

1.1(840) cl. ch. (K.U.); 
1.3(M38) 

0.6(E3) 

2 . 0 (Eo) abs. 

Half-life 

7 hr.(D9) 

17 min.(B20. 812) 

67 hr.(Sl4) 

14.6 min.(M25) 

12 min.(H41) 

60 day8(H55) 

2.7 hr.(D4) 

6.6 hr. (814) 

14.0 niin.(M25) 

< 1 inin.(H41) 

90 day8(Ci2) 

62 day8(C12) 

110 hr.(E3) 

55 min.(E5) 

36.0 hr.(D4) 

18 sec.(D9) 

— 2 days (8 1 4) 

20 min (D7) 

'c 

> 

radiation 

• • ^ o 

: : ^ S 

: ^ 

. . . -eo 

' B 

<*■ iT r w ^ 

4* 1 ** 1 ^ t 1 I - I ' 1 1 

«*a. fla. <10. «Q. <iaB qa 

Pei cent 
abundance 

14.9 (V22) 

9.4(V22)* ' ‘ 

16.1(V22) 

16.6(V22) 

9.65(V22) 

24.1(V22) 

9.25(V22) 

5.68(E20) 

Class 


Isotope 

A 

cc 

O 

N eo B ’.f o t- oo Q ^ (OOi *-« ^ 

C) 0^ C) O w o o O O OCp 

A A 

OOOOOOOOOOOOO 
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42 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Continued) 



329 


TABLE OF ISOTOPES (Continued) 


180T0PES (Continued) 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Continued) 
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TABLE OF ISOTOPE8 (Continued) 


ISOTOPES (Continued) 


Energy of radiation in Mev 

>» 

2 

1.8, 1.4, 1.0, 0.5, 0.4, 
0.2(C44) cl. ch. recoil; 
2.32, 1.31, 1.12, 

0 428(D19) spect. 

0.085(B17) spect. conv. 

Particles 

& I ; 

'fi ^ 

o 

: 
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O ja qa. 

^ , 00 • 
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3 ^ ^ ^ ^ ^3i2^oi2r: 15 lo 

s = ^« ^«2 *SS2? ; ? 
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« ?* 
e- 'a> 

^ ^ ^90.50. qa.iana9Q. 'W'W 'JI'q. 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Continued) 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Conttnued) 



334 


conv., spect., coincid. 

8.0 days(L19) 0.687 (T7) cl. ch.; 0.4(L19) abs. Pb; 0.367, 

0.595(D29, D30, D31) 0.080(D30, D31) 

spect., coincid. spect., spect. conv. 

coincid. 
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ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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TABLE OF ISOTOPES (Contiaued) 


ISOTOPES (Continued) 
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ISOTOPES (Continued) 


Energy of radiation in Mev 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Coatinued) 
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2.5 hr.(H17, P9, 1.20(C31) ab8.,coincid.; 1.1(C31) abs., coincid. 

M13) 1.18(D33) spect.; 

1.40(E11) ol. eh. 

2.2 niin,(P9) 



TABLE OF ISOTOPES (Continued) 


ISOTOPES (Contlimed) 


Energy of radiation in Mev 

7-rays 

3“ 

S 

d 

Particles 

1.6(H20) abs.; 

1.9(M31) abs. 

0.215(L70) abs. Al, 
spect.; 0.40(F16) 

Half-life 

47 min.(P9) 

35 hr. (HI 7) 

1.1 min.(P9) 

7 min. (Ml 3) 

12 hr.(H17. P9) 

105 days(H20) 

3.5 hr.(Hl7, M13) 

41 hr.(P9) 
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o o 
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ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Continued) 
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TABLE OF ISOTOPES (Continued) 


ISOTOPES (Continued) 
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ISOTOPES (Continued) 
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TABLE OF ISOTOPES (CoQtlnned) 


ISOnrOPSSk <Oox&t;ii&ixed> 



* Neptunium, 
t Plutonium. 
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Roy. Soc. London A149, 522 (1935). 

A2. Alichanian, Alichanow, and Dzelepow, Physik. Zleits. Sowjetunion 10 , 
78 (1936). 

A4. Alvarez, Phys. Rev. 54, 486 (1938). 

A6. Abelson, Phya. Rev. 56, 1 (1939). 

A7. Alvarez and Cornog, Phys, Rev. 56, 613 (1939), and private com- 
munication. 

A 10. Amaki and Sugimoto, Sci. Papers Inst. Phys. Chem. Research (Tokyo) 
No. 853, p. 1650 (1938). 

A12. Alvarez, Helmholz, and Nelson, Plws. Rev. 57, 660 (1940). 

A 13. Allen and Hurst, Proc. Phys. Soc. London 52, 501 (1940). 

A14. Amaki, limori, and Sugimoto, Phys. Rev. 57, 751 (1940). 

A17. Allen, Pool, Kurbatov, and Quill, Phys. Rev. 425 (1941). 

A 18. Allen, Phys. Rev. 61, 692 (1942). 

A30. Alvarez and Cornog, Phys. Rev. 6IL 379 (1939). 

A31. Aston, Mass Spectra and Isotopes (£. Arnold and Company, London, 
1942). 

A32. Aston, Nature 137, 613 (1936). 

A33. Aston, Proc. Roy. Soc. London A146, 46 (1934). 

Bl. Bjerge and Brostrbm, Kgl. Danske Vid. Sels. Math.-Fys. Medd. 16, 
No. 8 (1938). 

B2. Bjerge and BrostrSm, Nature 1S8, 400 (1936). 

B4. Bayley and Crane, Phys. Rev. 52, 604 (1937). 

B6. Bjerge, Nature 189, 757 (1937). 

B8. Barkas, Creutz, JDelsasso, Sutton, and White. Phys. Rev. 58, 383 
(1940). 

Bll. Bothe and Centner, Naturwisa. 25, 191 (1937). 

B13. Buck, Phys. Rev. 54, 1025 (1938). 

B14. Bacon, Grisewood, and van der Merwe, Phys. Rev. 59, 531 (1941). 
B15. Bretscher and Cook, Nature 143, 560 (1939). 

Bl7. Barnes, Phys. Rev. 56, 414 (1939). 

B18. Barnes and Aradirie, Phys. Rev. 50 (1939). 

B20. Bothe and Centner, Zeits. f. Physik 112, 45 (1939), 

B21. Brandt, Zeits. f. Physik 108, 726 (1938). 

B22. Becker and Gaerttner, Phys. Rev. 56, 854 (1939). 

B25. Bethe and Henderson, Phys. Rev. 56, 1060 (1939). 

B26. Bacon, Grisewood, and van der Merwe, Phys. Rev. 56, 1168 (1939). 
B27. Barkas, Creutz, Delsasso, Fox, and White, Phys. Rev. 57, 562 (1940). 
B29, Born and Seelmann-Eggebert, Naturwiss. 31, 86 (1943). 

B30. Born and Seelmann-Eggebert, Naturwiss. 81, 201 (1943). 

B31. Born and Seelmann-Eggebert, Naturwiss. 31, 420 (1943). 

B32. Bradt, Heine, and Scherror, Helv. Phys. Acta 16, 455 (1943). 

B33. Bothe, Naturwiss. 81, 551 (1943). 
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C32. 

C41. 

C42. 

C43. 

C44. 

C46. 

C47. 

C50. 

C51. 

C60. 


C61. 

C63. 

D2. 

D4. 

D5. 

D7. 

D9. 

Dll. 

D13. 

D14. 

D15. 

D16. 

D17. 

D19. 

D21. 

D23. 

D24. 

D26. 

D26. 

D27. 

D28. 

D2d. 

D30. 

D31. 

D32. 

D33. 

D35. 

D40. 

D41. 

D42. 

D43. 

D44. 

D45. 

D50. 

E2 

E3. 

E4. 

E5. 

E6 

E7. 

E8. 

E9. 

ElO. 

Ell. 

E12. 

E13. 

E20. 

E30. 

FI. 

F2. 

F5. 

F6. 


ISOTOPES— BBFEBENCES (Continued) 
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Curtis and Richardson, Phys. Rev. 67, 1121 (1940). 

Corson, Mackenzie, and Segr^, Phys Rev. 58, 672 (1940). 

Curran and Strothers, Proc. Camb. Phil. Soc. 36, 252 (1940). 
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of various investigators. ^ 

Campbell and Wood, Proc. Camb. Phil. Soc. 14, 15 (1906). Camp- 
bell, Proc. Camb. Phil. Soc. 14, 211 (1907), 557 (1908). 
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Names and Symbols of Kadioactlve Elements 

For convenience, the names, symbols, atomic numbers and mass numbers 
of radioactive elements and isotopes are arranged in alphabetical order. Stn> 
also table of isotopes. 


Name 

Sym- 

bol 

I Atom- 
ic 

Num- 

ber 

Mass 

Num- 

ber 

Name 

Sym- 

bol 

Atom- 

ic 

Num- 

ber 

Mass 

Num- 

ber 

Actinium A 

AcA 

! 84 

215 

Radium D (Radio- 




Actinium B 

AcB 

82 

211 

lead) . . . 

RaD 

82 

210 

Actinium C 

AcC 

83 

211 

Radium E 

RaE 

83 

210 

Actinium C' 

AcC' 

84 

211 

Radon (Radium ema- 




Actinium C" 

AoC" 

81 

207 

nation. Niton) 

Rn 

86 

222 

Actinium K 

AcK 

87 

223 

Thorium A 

ThA 

84 

216 

Actinium U 

AcU 

92 

235 

Thorium B . . 

ThB 

82 

212 

Actmium X 

AcX 

88 

223 

Thorium C 

The 

83 

212 

Actmon (Actmium 




Thorium C' . . 

ThC' 

84 

212 

emanation) . . . . 

An 

86 

219 

Thorium C" 

ThC" 

81 

208 

Ionium . . 

lo 

90 

230 

ThOTium X 

ThX 

88 

224 

Mesothormm 1 . . 

MsThi 

88 

228 

Thoron (Thorium 




Mesothorium 2 ... 

MsTha 

89 

228 

emanation) . . 

Tn 

86 

220 

Radioactmium 

RdAc 

90 

227 

Uranium I . . 

Ui 

92 

238 

Radiothonum 

RdTh 

90 

22$ 

Uranium II (Bre- 




Radium A 

RaA 

84 

218 

vium) . 

Ull 

92 

234 

Radium B . 

RaB 

82 

214 

Uranium Xi . . 

UXi 

90 

234 

Radium C . 

RaC 

83 

214 

Uranium Xa 

UXa 

91 

234 

Radium C' . . . ' 

RaC' 

i 84 

214 

Uranium Y . . . , 

UY 

90 

231 

Radium C" . 

RaC" 

81 

210 

Uranium Z 

UZ 

91 

234 
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EXPLANATION OF TABLE 

The table presents data for about four thousand compounds. The first 
section includ^ inorganic compounds and the metallic salts of organic acids, 
and the second metal-organic compounds. 

It is intended that tiie substances listed include the more important 
definite compounds for which data are available. Some are listed oeoause 
of their theoretical importance, even when no constants can be given. 

Nomenclature and Arrangement. — The names used for the compounds 
conform to the best current usage insofar as thus could be ascertained, the 
Rules for Naming Inorganic Compounds adcmted January 28-29, 1938, by 
the Committee for the Reform of Inorganic Chemical Nomenclature of the 
International Union for Chemistry being used as a guide to some extent. 
The compounds are listed under the names of the elements in alphabetical 
order, except that acids and a few other compounds (e.g. hydrazine, hydroxyl- 
amine, and Bulfuryl, thionyl and uranyl compounds) have their own headings. 
Feirous and ferric compounds are entered under iron, stannous and stannic, 
under tin, cuprous ana cupric, under copper and aurous and auric, under 
gold. Acid salts (including hydrosulfides) and many basic salts are placed 
immediately after the normal salts. Names like bicarbonate and bisulfate 
have not been used for acid salts, but names like antimony oxychloride and 
uranyl nitrate have been used for some basic salts. Prefixes such as di-, 
tn-, ortho-, meta-, pyro-, hypo-, and per- are not alphabetized. Iso-, how- 
ever, and prefixes like chloro- in chloroplatinic acid are alphabetized. For 
the naming of binary compounds of nonmetallic elements the order of 
decreasing electropositivity given in the Report of the German Commission 
for Nomenclature (Meyer, Helvetica Chimica Acta 20, 1.59—75 (1037)) 
has been followed; Sb, As, B, Si, C, P, Te, Se, S, I, Br, Cl, N, O, F, 
except in the case of fluorine oxides, nitrogen chlorides, nitrogen iodides, 
etc. Binary compounds of hydrogen (except ammonia and water) are listed 
under arsenic hydride (instead of arsine), hydrogen chloride, hydrogen phos- 
phide (instead of phosphine) , hydrogen sulfide and like names. Most ammino 
compounds are grouped under headings like Cobalt complexes following the 
other compounds of the element in question, while complexes that have 
reasonably well-established names like chloroplatinate, cobaltinitnte, cyano- 
platinite and fluoborate are listed under these names just like simpler salts 
Double salts (including alums) are entered only once* (1) those with two 
cations aie given with the more electropositive cation first in the order of 
the elect loiiiotive foice senes. Li, Rb, K, Na, NHi, Sr, Ba, Ca, Mg, Al, U, 
Mn, Zn, Cr, Ga, Fe++, Cd, In, Tl, Co, Ni, Sn, Pb, Fe+++, Sb, Bi, As, Cu, Ag, 
Hg, Pd, Pt, Au (e.g. sodium aluminum sulfate, ammonium magnesium 
phosphate) ; (2) those with two anions are given with the anions in alphabetical 
order (e g , strontium chloride fluoride). The finding of compounds known 
also under names about as common as those listed is facilitated by a Syno- 
nym Index, which precedes the table. Organic names conform to those 
used in the Table of Physical Constants of Organic Compounds. 

Molecular weights have been computed to the nearest hundredth, based 
on the International Atomic Weights of 19.38. 

The Crystalline form and color are stated in easily interpreted abbrevia- 
tions. Other important characteristics are often added. Indices of 
refraction are given in the same column. For crystals with two or three 
indices, they are invariably given in the order cj, c or a, y. All indices are 
for sodium light (X = .5893m) unless otherwise stated. The temperature 
is assumed to be normal room temperature unless otherwise indicated by a 
superior figure followini^ the index. 1.536*® (Li) would be interpreted as 
gnmg the value for the index of refraction of a substance for the red line of 
lithium at 25°C. 

Specific gravity at 20°C, referred to water at 4°C, is normally given. 
Other temperatures are indicated by superior and inferior figures. For 
example: 2.64(8 indicates a specific gravity of 2 64 at 25®C, referred to water 
at 15°C. It should be noted that values of specific gravity referred to water 
at 4®C are numerically equivalent to density in grams per milliliter. The 
density of gases is given in grams per liter, indicated g/1. 

Melting and boiling points are given in °C. The boiling point is stated 
at normal atmospheric pressure (700 mm of Hg) unless otherwise indicated 
by a superscript which is to be interpreted a.s the pressure in mm of Hg under 
which the compound boils at the temperature given. For example: 250^** 
indicates a boiling point of 2.>0®C under a pressure of 732 mm Hg; 426* 
indicates a boiling point of 42G®C under a pressure of 2 atmospheres. De- 
composition on heating is indicated by the abbreviation d. in melting or 
boiling point column. If decomposition occurs without change of state, 
the form d. 120 is used indicating the occurrence of decomposition at 120“C. 
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The form 120 d. would indicate a melti^ or boilin* point of 120®C with de- 
compoaliion. Lose of water of crystallization or oxygen is indicated by the 
form — 2 H 2 O or — O. The figures — SHaO, 350 indicate the loss of fivemole* 
cules of water of crystallization at 350*^C. 

Seliibllltles are stated for normal room temperatures, 20^C, unless other- 
wise indicated by a superior figure. 6.8»* indicates a solubility of 6.8 grams 
of substance in 100 ml of the solvent at 25®C. ^ The term insoluble (i.) 
must be usually understood to mean that a negligible quantity of the com- 
pound dissolves. A large proportion of salts commonly regarded as insoluble 
really dissolve to a very slight extent. The form s.d. indicates solubility 
with more or less decomposition. The abbreviation d. alone in the solubility 
column indicates that decomposition is the primary action occurring. Solu- 
bility in acids and alkalies is usually understood to be accompanied by 
decomposition. 



ABBREVIATIONS 


a 

acid 

fus 


prop 

properties 

abs 

absolute 

fxd 

fixed 

purp 

purple 

ac. a 

acetic acid 

gel., gelat 

gelatinous 

pyr 

pyridine 

acet . 

acetone 

gl 

glass 

quad . 

quadrilateral 

act 

active 

glac 

glacial 

quest 

questioned 

al .... 
alk. . 

aleohol 

alkali 

gilt 

glob 

glittering 

globular 

rect 

redsh 

rectangular 

reddish 

amm 

ammonium 

glyc 

glycerin 

reg 

rhbdr 

regular 

amor 

amorphous 

gran 

granular 

rhombohedral 

anh . . 

anhydrous 

greas 

greasy 

rhomb 

rhombic, ortho- 

appr 

approximately 

gni 

green 

hot 


rhombic 

aq 

aqua, water 

h 

8 . . 

soluble 

aq. reg . 

aqua regia 

hex 

hexagonal 

satd 

saturated 

asym 

asymmetrical 

ht . 

heat 

sld. 

solid 

atm 

atmospheres 

hyd 

hydrolyzed 

sensit 

sensitive 

bipyr. . . . 

bipyramidal 

hydx . . . 

hydroxides 

sc... 

scales 

bl .. 

Uue 

hyg. 

hygroscopic 

sec . 

secondary 

blk . . 

black 

1 

insoluble 

silv .... 

silver 

boil 

boiling 

ign 

ignites 

si .. 

slightly 

br., brn 

brown 

irid 

indigo 

sly.. . . 

slowly 

brush 

brownish 

mdef 

indefinite 

sm. . . 

small 

bz .. . . 

benaenc 

infl., mflam. 

laflanamable 

sod . . 

sodium 

c. . 

cold 

mfus 

infusible 

soln 

solution 

calc . . . 

calculated 

ind . . 

iridescent 

solv . 

solvents 

carb . . . 

carbon 

leaf. 

leaflets 

spont 

spontaneous 

caust 

caustic 

lem . 

lemon 

st 

steel 

chi 

chloroform 

Igr . 

hgrom 

stab 

stable 

choc , 

chocolate 

Ing 

long 

subi . 

sublimes 

cit. a 

citric acid 

Iq., liq 

liquid 

suffoc 

suffocating 

col 

colorless 

It 

li^t 

sulfd 

sulfides 

coll 

colloidal 

him 

luminous 

sulf 

sulfur 

com’l 

commercial 

lust 

lustrous 

sym 

symmetrical 

comp 

compounds 

me., meth . 

methyl 

tabl 

tablets 

oompl 

completely 

met 

metal or metal- 

tart, a 

tartaric acid 

cone 

concentrated 


lie 

tetr 

tetragonal 

tetrahi'dral 

const 

constant 

micr 1 

microscopic 

tetrah 

cont 

contains 

mui 

mineral 

tol 

toluene 

corros 

corrosion 

misc 

miscible 

trac 

trace, traces 

cr 

crystalline 

mixt 

mixture 

trails 

transparent 

translucent 

cub . 

cubic 

mod 

modifications 

translu 

d , doc 

decomposes 

monbas . 

monobasic 

tri., trig 

trigonal 

deliq 

deliquescent 

mon-H 

monohydrogen 

tribas i 

tnb^ic 

denv 

derivative 

monocl 

monoclinic 

tncl 

tnclinic 

dibas 

dibasic 

near 

nearly 

trim 

trimetnc 

di-H 

dihydrogen 

need 

needles 

tr. pt 

transition point 

dll 

dilute 

nit 

nitrate 

turp 

turpentine 

dimorph . 

dimorphous 

oct . 

octahedral 

unplcas 

unpleasant 

disg 

disagreeable 

odorl 

odorless 

urist 

unstable 

dk 

dark 

offen I 

offensive 

V . 1 

very 

doubt 

doubtful 

olv . , 1 

olive 

vac 

vacuum 

duct 

ductile 

opt . 

! 

optical or 

var 

various 

effl 

efflorescent 

optically 

Viol 

violent, 

cm . 

emerald 

or . . 

orange 


violence 

cth 

ether 

ord 

ordinary 

vise 

viscous 

ev 

evolves 

org 

organic 

vitr 

vitreous 

evlii 

evolution 

oxal.. . . 

oxalate or 

vlt 

violet 

ex 

excess 


oxalic 

volt., volat 

volatises 

exist 1 

existence 

pa .. 

pale 

wh 

white 

exp 

explodes 

pet . . 

petroleum 

wh. It 

white light 

extr 

extreme(ly) 

pi . 

plates 

yel 

yellow 

f.. fr 1 

from 

pois 

poisonous 

yelsh 

yellowish 

feath 

feathery 

polymorph 

polymorphous 

* . 

soluble in all 

fl . ' 

floe 

flakes 

floculent 

povrd 
ppt . . . 

powder 

precipitate 

> 

proportions 

above 

fluo, fluores. 

fluorescent 

pr . .. 

prisms 

< 

below 

form 

formic 

press 

pressure 



fum 

fuming 

prob. . 

probably 
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Compound sought 

Listed 

Compound sought 

Acanthite 

Silver sulfide 

Avogadnte 

“Ajinomoto” . 

Sodium d-glutamate 

Azoimide 

Alabandite 

Manganese sulfide 
(ous) 

Lead metasilicate 

Azurite 

Alamosite 

Baddelerite . . 

Albite 

Sodium aluminum 
silicate 

Baking soda . . 

Alum, ammonium . 

Ammonium alumi- 

Barite 

num sulfate 

Baryta 

Alum, cesium . . 

Cesium aluminum 

Benzylate 

sulfate 

Berlin green 

Alum, ammomum 

Ammonium chro- 

Bertrandite . . 

chrome 

mium sulfate 


Alum, ammonium gal- 

Ammonium gallium 

Beryl . . 

hum. 

sulfate 

Alum, ammonium 

Ammonium vana- 

Bieberite 

vanadium . 

dium sulfate 

Bmoxalate 

Alum, iron ammonium 

Ammonium iron sul- 

Bischofite . 

fate 

Bismite 

Alum, iron potassium 

Potassium iron sul- 

Bismuthic acid, meta- 

fate 

Bismuthine 

Alum, manganese po- 

Potassium manga- 

Bismuthinite 

tassium 

nese sulfate 

Bismuthyl 

Alum, potassium 

Potassium aluminum 

Bisuifate. -ite 

sulfate 

Bleaching powder 

Alum, potassium 

Potassium chro- 


chrome 

mium sulfate 

Bloedite 

Alum, rubidium 

Rubidium aluminum 


sulfate 

Blue verdigris . 

Alum, sodium 

Sodium aluminum 

Blue vitriol 

sulfate 

Bobiernte . 

Alum, thallium 

Aluminum thallium 

sulfate 

Boracic acid . 

Alumina . 

Alununum oxide 

Borax 

Aluminic acid, mcta- 

Aluminum hydrox- 

Boric anhydride 


ide, mono- 

Borobutane .... 

Alunogenite .... 

Aluminum sulfate 

Boroethane 

Amidophosphoric acid, 


Borofluoric acid 

tri- . 

Phosphoryl amide 

Borofluoride 

Amidosulfonic acid . . . 

Sulfamic acid 

Bossingaultite . 

Anatase 

Titanium oxide, di- 

Anglesite 

Anhydrite . 

Lead sulfate 

Bromellite . . . 

Calcium sulfate 

Bromoazide . . . 

Anhydrite, soluble 

Calcium sulfate 

Bromyrite 

Anorthite 

Calcium alumino- 

Brookite . . . 


silicate 

Brucite 

Aquopentammineco- 
balt (III) chloride 

under Cobalt com- 


plexes 

Bunsenite 

Aragonite 

Calcium carbonate 

Butter of antimony 

Arcanite . . 

Potassium sulfate 


Argentite 

.Silver sulfide 

Butylate 

Arsenoferrite ... 

Iron arsenide, di- 

Calamine 

Arsenolite . 

Arsenic oxide, tn- 

Calcite 

Arsine . 

Arsenic hydride, tri- 

Calomel 

Artinite. ... 

Magnesium carbo- 

Carbon oxybromide 


nate, basic 

Ascharite 

Magnesium pi/robor- 

Carbon ox vchlonde 


ate 

Carbon oxysulfide 

Atacamite. . . 

Copper oxychloride 

Carnallite 


(ic) 

Auricysnide 

Cyanoaurate 

Caro’s acid 

Auric salts 

under Gold 

Aurocyanide 

Cyanoaurite 

Cassel yellow .... 

Aurous salts 

under Gold 


Listed 


Potassium fluoborate 
Hydrazoic acid 
Copper carbonate,' 
basic (ic) 

Zirconium oxide, di- 
Sodium carbonate, 
acid 

Barium sulfate 
Barium oxide 
Benzyloxide 
Iron ferricyanide (ic) 
Beryllium or/Aosili- 
cate 

Beryllium aluminum 
silicate 

Cobalt sulfate (ous) 
Oxalate, acid 
Magnesium chloride 
Bismuth oxide, tri- 
Bismuthoxide.peiita- 
Bismuth hydride 
Bismuth sulfide, tri- 
Bismuth oxy- 
Sulfate, -ite, acid 
Calcium chloride 
hypochlorite 
Sodium magnesium 
sulfate 

Copper acetate, basic 
Copper sulfate (,ic) 
Magnesium ortho- 
phosphate 
Boric acid 
Sodium <droborate 
Boron oxide 
Boron hydride 
Boron hydride 
Fluoboric acid 
Fluoborate 
Ammonium magne- 
sium sulfate 
Beryllium oxide 
Bromine azide 
Silver bromide 
Titanium oxide, di- 
Magnesium hydrox- 
ide 

Nickel oxide, mono- 
Antimony chloride, 
tn- 

Butoxide 
Zinc silicate 
Calcium carbonate 
Mercury chloride 
(ous) 

Carbonyl bromide 
Carbonyl chloride 
Carbonyl sulfide 

Potassium magne- 
sium chloride 
Sulfuric acid, peroxy- 
mono- 

Lead oxychloride 
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Compound sought 


Hoasite 

Hexamminechromium 
(HI) chloride 
Hexamminecobalt 
(III) chloride 
Hexamminecobalt 
(III) perrhenate 
HeMiantipynneyttnuin 
perchlorate 

Hexaantipsrrineyttrium 

iodide 

Hexaborane . . ... 

Hexabromodisilico- 
ethane 

Hexabromoethane . 
Hexachlorodiailico- 
ethane 

H’exachloroethane 

Hexaiododisilicoethane 

Hexaureachromium 
(III) fluoaihcate 
Hexaureachromium 
HID perrhenate 
Hieratite ... . 

Hoernesite 

Hopeite, a- 

Hopeite, ... 
Hyacinth 
Hydnodic acid 
Hydrobromic acid. 
Hydrocenissite . . 

Hydrochloric acid 
Hydrocyanic acid . 
Hydrocyanite 
Hydrofluosihcic acid 
Hydromagnesito 

Hydroaulfite 
Hydroxyplatinic acid 

Hyposulfite 

Iodide of Millon’s base 

Iodine hydroxide 
Iod(o)azide 
lodynte 
Jaipurite 
E^ainite . 


Kalinite 

Kaluszite 

Kieseritc 

Kbttigite 

Krausite 

Krugite. . 


Listed 

Compound sought 

Silver telluride 

Lanarkite 

under Chromium 

Langbeinite , . 

complexes 

under Cobalt com- 
plexes 

under Cobalt com- 

Lansfordite 

Lanthaiia 

plexes 

Launomte 

under Yttrium com- 

Laurite 

plexes 

Lautante 

under Yttnum com- 

Lawrencite 

plexes 

Lecbatelierite. . . 

Boron hydride 

Leonite 

Silicon (di-) bromide, 
hexa- 

Leukonm . . . 

Carbon bromide, tri- 
Silicon (di-) chloride 

Lime 

hexa- 

Litharge . 

Carbon chloride, tri- 

Luminal 

Silicon (di-) iodide, 
hexa- 

Magnesia 

under Chromium 

Magnesite 

complexes 

under Chronuum 

Magnetite .. 

complexes 

Potassium fluosili- 

Malachite 

cate 

Magnesium ortho- 

Manganitc 

arsenate 

Zinc ortliophosphate 

Manganolangbeinite 

Zinc or/)w)phosphate 
Zinc ort/iosilicate 

Manganosite 

Hydrogen iodide 
Hydrogen bromide 

Marcasite . 

Lead carbonate, 

Marshite 

basic 

Mascagmte 

Hydrogen chloride 

Massicot 

Hydrogen cyanide 

Matlockite 

Copper sulfate (ic) 

Medinal 

Fluosilicio acid 

Melantente 

Magnesium carbon- 

Mendipite 

ate, basic 

Mercallite 

Hyposulfite 

Platinum oxide, di- 

Mercuric bromide. 

(ic) 

ammonobasic 

Thiosulfate 

Mercuric bromide, 

Iodide (ic) aquobaaic 

diammine 

ammonobasic 

Mercuric chloride. 

lodous acid, hypo- 

ammonobasic 

iodine azide 

Mercuric chloride. 

Silver iodide 

aquobasic ammono- 

Cobalt sulfide, mono- 

basic 

Potassium magne- 

Mercuric chloride, 

sium chloride sul- 

diammine 

fate 

Mercuric ii^idc, am- 

Potassium alunu- 

monobMic 

num sulfate 

Mercuric iodide, aquo- 

Potassium calcium 

basic ammonobasic 

sulfate 

Mercuric iodide, di- 

Magnesium sulfate 

ammine 

Zinc orilWarsenate 

Metabisulfite , . . 

Potassium iron sul- 

Metacinnabante . . . 

fate (ic) 

Potassium calcium 

Metazirconic acid . . 

magnesium sulfate 

Methylate 


Listed 


Lead sulfate, basic 
Potassium magae> 
slum sulfate 
Magnesium carbon- 
ate 

Lanthanum oxide 
Lead oxychloride 
Ruthenium sulfide 
Calcium lodate 
Iron chloride (ous) 
Silicon oxide, d>- 
Potassium magne- 
sium sulfate 
Sodium mctaantimo- 
nate 

Calcium oxide 
Lead oxide, mono- 
Sodium phenobar- 
bital 

Magnesium oxide 
Magnesium carbon- 
ate 

Iron oxide, ferroso- 
fernc 

Copper carbonate, 
basic (ic) 

Manganese hydrox- 
ide (ic) 

Potassium manga- 
nese sulfate (ic) 
Manganese oxide, 
mon- (uso) 

Iron sulfide, di- 
Copper iodide (ous) 
Ammonium sulfate 
Lead oxide, mono- 
Lead oxychloride 
Sodium barbital 
Iron sulfate (ous) 
Lead oxychloride 
Potassium sulLite, 
acid 

under Mercury-ni- 
trogen compounds 
under Mercury-ni- 
trogen compounds 
under Mercury-ni- 
trogen compounds 
under Mercury-ni- 
trogen compounds 


under Mercury-ni- 
trogen compounds 
under Mercury-ni- 
trogen compounds 
under Mercury-ni- 
trogen compounds 
under Mercury-ni- 
trogen compounds 
Pyrosulfite 
Mercury sulfide (ic) 

Zirconyl hydroxide 
Methoxide 
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SYNONYM INDEX (ConthiMed) 


Compound sought 


MiUcrite . . . 

Muuum .... 

Mimbilite 

Misemte 

Molybdenite 

Molybdenum blue . 

Molybdic anhydride 

Molybdite 

Molysite . 

Monazite 

Monodiaspore 

Montanite. . . 

Montroydite 

Morenosite 
Mosaic gold 
Mullite 
Nantokite . 

Nembutal 

Neodymia 
Nesquehomte . 

Neutral verdigna . 
Newberyite . 

NicooUte 

Niobium 

Niton 

Nitric anhydride. . 
Nitrobante 
Nitrogen sulfide 
Nitrosoferncyanide 
Nitrous anhydride. . 

Nitroxyl . 

Octahcdrite 

Oldhamite. 

Opal 

C^iment . 
Parahopeite 
Paralaunorate 
Paramelaconite . 

Pans green . | 

Peligot's salt . . 

Pentaborane 

Periclase 

Permonosidfuric acid . 

Perovskite 

Per (di) sulfuric acid . 

Phenacite 

Phcnolate 


listed 


Compound sought 


Listed 


Nickel sulfide, mono-j 
Lead oxide, red 
Sodium sulfate 
Potassium sulfate, 
acid 

Molybdenum sul- 
fide, di- 

Molybdenum oxide, 
pent- 

Molybdenum oxide, 
tri- 

Molybdcnum oxide, 
tri- 

Iron chloride (ic) 
Cerium orthophoa- 
phate 

Aluminum hydrox- 
ide 

Bismuth tellurate 
Mercury oxide (ic) 
Nickel sulfate 
Tin sulfide (ic) 
Aluminiun silicate . 
Copper chloride] 
(ous) 

Sodium pentobar- 
bital 

Neodymium oxide . 
Magnesium carbon-| 
ate 

Copper acetate (ic) 
Magnesium orfko-| 
phosphate 
Nickel arsenide 
Columbium 
Radon . 

N itrogen oxide, pent-l 
Barium nitrate ' 

Sulfur nitride 
Nitroprusside 
Nitrogen (di-) oxide, 
tri- 

Nitryl 

Titanium oxide, di- 
Calcium sulfide 
Silicon oxide, di- 
Arsenic sulfide, tri- 
Zinc orf/iephosphat^ 
Lead oxycliloridc 
Copper oxide (ic) . 
Copper acetate ar-j 
seiute (ic) I 

Potassium cbloroi 
chromate 
Boron hydride 
Magnesium oxide 
Sulfuric acid, perox 
ymono- 

Calcium titanate 
Sulfuric acid, perox 
ydi- 

Beryllium orihoalW 
cate 

Phenoxide 


Phosgene 

Phosphine 

Phosphoric anhydride | 

Phosphorus Bulfobro- 
mide or thiolwo- 
mide, etc 

Phosphoryl bromide, 
etc. 

Picromerite 


Pmnoite 

Platinichloride 
Platimc hydroxide 

Platinochloride . , . , 
Platinocyamde. . . 

Platinonitrite 

Plattncnte 

Plumbic 

Plumbous 
Polydymite 


Polyhalite 

Potassamide 

Potassium diboranide 
iPotassram pentabora- 
nide 

|Praseod3rima. . . . 

Propylate . . 

[Proustite 
Prussian blue . . 

Prussian green 

Prussiate of soda, 
yellow 

Pseudocotunnite . . . 

Pseudowallaatonite . 

Pyrargyrite 

Psnnte 

Pyroborate 

P3Tochroite 

Quarts 

Racemate 

Radium emanation. . 

Raspite 

Realpr 

Reddingite 

Rhodanate, rhodanide 
Rhodochrosite . 

Rhodonite . . 

Rinneite . 

Rochelle salt — 


Carbonyl ehktfide 
Hydrogen phosphide 
Phosphorus oxide 
I pent- 

[ Thiophosphoryl bco- 
noLide, etc. 

Phosphorus oxybro- 
mide, etc. 

Potassium magne- 
sium sulfate 
Magnesium metobo- 
rate 

Chloroplatinate 
Platinum oxide, di- 
(ic) 

Chloroplatinite 
Cyanoplatinite 
Nitroplatinite 
Lead oxide, di- 
under Lead 
under Lead 
Nickel sulfide (ous, 
ic) 

Potassium calcium 
magnesium sulfate 
Potassium amide 
Potassium diborane 
Potaasmm ‘pentor 
borane 

Praseodymium ox- 
ide, sequi- 
Propoxide 
Silver thioarseniie 
Iron ferrocyanide 
(ic) 

Iron ^ ferricyanide 
(ous, ic) 

Sodium ferrocyanide 

Potassium lead chlo- 
ride 

Calcium mefosilicate 

.. 

Silver thioantimcmite 
Iron sulfide (di-) 
Tefroborate 
Manganese hydrox- 
ide (uus) 

Silicon oxide, di- 

dl-Tartrate 

Radon 

Lead tungstate 
Arsenic sulfide, di- 
Manganese ortho- 
phosphate 
Thiocyanate 
Manganese carbon- 
ate (ous) 

Manganese metosili- 
cate (ous) 

Potassium iron chlo- 
ride 

Potassium sodium 
tartrate 
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SYNONYM INDEX (Continued) 


Compound sought 


Listed 


Compound sought 


Listed 


Koesslerite .... 

Rutile 

Sal ammoniac . . . 

Saltpeter 

Samaria 

Scacchite 

Scandia 

Scheele’s green 

Scheehte . . 

Schhppe’s salt 

Schonite 

Scorodite . . . 
Seignette salt . . 

Sellaitc 

Senarmontite . . . 
Siderite . . 

Silanes 

Silica 

Silicane 

Silicobromoform . 
Sihcochloroform 
Silioofluoride . . 
Silieofluoroform. . 
Siliooiodoform . . . 
Smitbsonite .... 

Sodamide 

Soda niter . 

Sodium heptoate . 
Sodium phenolate 
Sperrylite 
Sphalerite 
Spherocobaltite . . . 

Spinel 

Stannane 

Stercorite . . , 

Stibine 

Stibnite . . 

Stolrite 

Struvite 

Sulfocarbolate 
Suifochloride .... 
Sulfoeyanate, sulfo- 
cyanide 

Sulfur oxychlorides . 


Sulfuryl amide ... . 

Sylvite. 

Syngenite 

Ssmikite . . 


Magnesium orihota 
senate 

Titanium oxide, di> , 
Ammonium chloride 
Potassium nitrate 
Samarium oxide 
Manganese chloride, 
di- 

Scandium oxide , 
Copper orthowae-i 
nite, acid (?) (ic) 
Calcium tungstate 
Sodium thioantimo- 
nate 

Potassium magne- 
sium sulfate 
Iron ortAoarsenate 
Potassium sodium 
tartrate 

Magnesium fluoride 
Antimony oxide, tn* 
Iron carbonate (ous) 
Silicon hydrides 
Silicon oxide 
Silicon hydride 
SiUcane, tribromo- 
Silicane, trichloro- 
nuosilicate 
Silicane, trifluoro- 
Silicane, triiodo- 
Zinc carbonate 
Sodium amide 
Sodium nitrate 
Sodium enanthate 
Sodium phenoxide 
Platinum arsenide 
Zinc sulfide (/9-) 
Cobalt carbonate 
(ous) 

Magnesium alumi- 
nate 

Tin hydride 
Sodium ammonium i 
phosphate 
Antimony hydride 
Antimony sulfide, 
tri- 

Lead tungstate 
Ammonium magne-; 
slum phosphate 
Phenolsulfonate 
Chloride sulfide 
Thiocyanate 

Sulfuryl, 


ride, sulfuryl chlo- 
ride, thionyl chlo-| 
ride 

Sulfamide 
Potassium chloride 
Potassium calcium] 
sulfate 
Manganese sulfate 
(ous) 


Tantalio acid, meta- . . 

Tarapaoaite 

Tmiar emetic 


^enorite . . . 
Tephroite. . 


Terbia 

Tetrabromoethylene . 
Tetrabromomethane 

Tetrabromosilicane. , 

iTetrachlorodiammine- 1 
L platinum (IV), cts- 
jTetrachlorodiammine- 
platmum (IV),/rfln8-| 
Tetrachloroethylene 
Tetrachloromethane 

Tetradymite 

Tetrafluoromethane . 

Tetrafluorosilicane . . 

Tetraiododisili co- 

ethylene 

Tetraiodomethane . 
Tetraiodosihcane 
Tetrammmecopper 
(II) sulfate 
Tetramminepalladium 
(II) chltMide 
Tetrammine platinum 
(II) chloride 
Tetrammine platinum j 
(II) cbloroplatinite 
{Tetramminexino per- 
rhenate 

Tetrapyridinecopper 
(II) fluoaihcate (ic) 
Tetrapyridinecopper 
perrhenate 

Tetrapyridinen ickel 
(II) fluosilicate 
Tetrapyndineainc 
fluomhcate 

Tetrasilicane 

Tetrasilicobutane . 
Tbenard's blue ... . 
Thenardite 
Tbermonatrite . 
Thiophosgene 

Thoria 

Tbwite 

Thulia. 

Tiemannite ... , 
Triamidophospboric 
acid 

iTridymite 

iTrigennane , . . 
Trisilioane 


Tantalum hydroxide 
Potassium chromate 
Potassium antimony 
tartrate 

Copper oxide (ic) 
Manganese orMosili- 
cate (ous) 

Terbium oxide 
Carbon bromide, di- 
Carbon bromide, 
tetra- 

Silicon bromide, 

tetra- 

under Platinum 

complexes 

under Platinum 

complexes 
Carbon chloride, di- 
Carbon chlonde, 
tetra- 

Bismutb telluride, 

tri- 

Carbon fluoride, 

tetra- 

Silicon fluoride, 

tetra- 

Silioon (di-) iodide, 

tctra- 

Carbon iodide, tetra- 
SiUcon iodide, tetra- 
under Copper com- 
plexes 

under Palladium 

complexes 

under Platinum 
complexes 

under Platinum 
complexes 

under Zinc com- 
plexes 

under Copper com- 
plexes 

under Copper com- 
plexes 

under Nickel com- 
plexes 

under Zinc com- 
plexes 

Silicon hydride 
Silicon hydride 
Cobalt aluminate 
Sodium sulfate 
Sodium carbonate 
Thiocarbonyl chlo- 
ride 

Thorium oxide, di- 
Thorium ortAosiUcate 
Thulium oxide 
Mercury selenide (ic) 

Phosphoryl amide 
Silicon oxide, di- 
Germanium hydride 
Silicon hydride 
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SYNONYM INDEX (Continued) 


Compound sought 

Listed 

Compound sought 

Listed 

Tnsilicopropane . . . 

Silicon hydride 

Water glass 

Sodium fefrosilicate 

Troilite . . . 

Iron sulfide (ous) 

White lead 

Lead carbonate. 

Franium nitrate .... 

Uranyl nitrate 


basic 

I'ranyl oxide 

Uramum oxide, tri- 

Willemite 

Zinc orf^ilicate 

Valenti nite 

Antimony oxide, tri- 

Withente 

Barium carbonate 

Vanadyl bromide, etc. 

Vanadium oxybro- 

Wulfemte 

Lead molybdate 


mide, etc. 

Wurzite . . , . 

Zinc sulfide (<x) 

Verdigris . 

Copper acetate 

Xanthogenate . . 

Xanthate 

\ ermilion 

Mercury sulfide (ic) 

Ytterbia 

Ytterbium oxide 


(«) 

Yttna 

Yttrium oxide 

Vilhaumite . 

Sodium fluoride 

Zaratite 

Nickel carbonate. 

^ itnol blue . . 

Copper sulfate (ic) 


basic 

^'lviamte 

Iron orfAophosphate 

Zincite .... 

Zinc oxide 


(ous) 

Zinkosite 

Zinc sulfate 

Wallastonite 

Calcium mcfasilicate 

Zircon 

Zirconium 


(/S) 


orfAiisilicate 



Zirconia 

Zirconium oxide, di- 

Washing soda 

Sodium carboaatp 

Zinonic acid 

Zirconium hydroxide 
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PHYSICAL CONSTANTS OF 


Including Metallic Balts 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

T 

Aluminum 

Al. . . 

26.97 

cub. silv. wh. duct, met 

2 

acetate. . 

A1(C,H302)!I.. 

204 10 

known only in soln 

3 

acetate, basic 

AKOHXCjHsO*)- 

xHjO 

AIA804-8Hj0 


wh. powd 

4 

ortAoarsenate. . 

310 01 

wh. powd 

5 

bensoate. . 

AKCTHsOi)*.. 

390 30 

wh. cr. powd 

6 

bensyloxide 

AKCtHtO), . 

348.50 

wh. cr. hyg 

7 

bromate . . 

AKBrOala-OHaO 

572 86 

8 

bromide.... 

AlBra 

266 72 

col. rhomb, deliq. pi 

9 

<« 

AlBra-eHiO 

374.82 

col.-yelsh need., Johq 

10 

“ 

AlBra-lflHjO. 

536.96 

need., col 

11 

butoxide . 

[AKCiHaOab 

985 23 

wh. cr 

12 

carbide . 

AUCa 

143.91 

hex., yel-grn 

13 

chlorate 

Al(C10a).v6Hs0 

385 44 

rhlxlr. col., dcliq 

hex., wh.-col., odor HCl, v. dcliq 

14 

chloride 

AICU . . 

133 34 

15 

“ . 

AlCU-eHaO 

241.44 

col. rhoiul)., <l«'liq.; near, odorl. 1 6 

16 

di'fthyl muloriate dcnv 

AKCrHiiOda 

504 45 


17 

ethoxide 

[A1(C2H60)3). 

648 61 

wh. cr 

18 

a-ethyl acetoa<‘ct<i< fdrrn 

AKCaHaO.).-, 

414 37 

wh. cr 

19 

ferro(‘yanid( 

Ab(Fe(CN)6la 

I 7 H 2 O 

AIF .1 .. 

1050 00 

br. powd 

20 

fluoride . 

83 97 

col. trails, tncl 

21 

“ (fluellite) 

AIF 3 H 2 O 

101 99 

rhomb., 1.473, 1.490, 1.511 

22 

“ 

AlFa-SJHaO 

147 03 

wh. cr. powd 

23 

fluosilicate. 

AUCSiFals 

AljOa-HtO 

( 

480 12 

wli. powd 

24 

hydroxide, mono- 
(diaspore) 

59.96 
119 96) 

col. rhomb., 1 702. 1 722, 1.750 

25 

hydroxide, di- 

Al30(0H)4 (or 
A1203-2H20) 

137.97 

amor 

26 

“ tri-(gibl«iti') 

Al(OH)a (or AW,- 
3HiO) ( 

77 99 
155 99) 

moDocl. or amor, gelut. ppt., m h , 
1.560, 1.566, 1.587 

27 

iodide 

Alls . . . 

407 73 

wh.-br. pi., cont. free 1* deliq 

28 

“ . 

Alla-OHaO . 

515 83 

wh.-yel. cr . 

29 

isopropoxide 

IA1(C3H,0)s)4 

816 92 

wh. cr 

30 

lactate 

AKCaHaOala 

294 18 

wh.-yclsh. powd 

31 

nitrate 

Al(N03)a-9H20 

375.14 

rhomb, sol. dcliq 

32 

nitride 

AIN. ... 

40 98 

rhomb, ycl 

33 

oleate ... 

Al(CisHa»02)3 

871 31 

wh powd’: exist, doubted except a-* a 
basic salt 

34 

oxalate . 

Al2(C304)3*4H20 

390 06 

wh. powd 

35 

oxide 

AhOa... 

101 94 

hex. col., 1.765 

36 

“ (corundum) 

AI 5 O, 

Al(C,..HaiOs).4H.O 

101 94 

trig, wh., 1.773. . . 

37 

paimitate 

811 22 

gran. ycl. muss 

38 

2,4-pentanedione deriv. 
(acetylacetonate) 
l-phenol4-sulfonate 

A1(CsH 702)3 i 

324 29 

monocl. pr . 

39 

A\{C^nt,OSh 

546 45 

redsh. wh. powd 

40 

phenoxide 

Al(C»H»0)a . 

306 27 

grayish wh. cr. mass . . 
rhomb, pi.. 1.546, 1.556, 1.578 

41 

ortAophosphate 

AIPO 4 

121 99 

42 

propox ide 

[AKCaHTOlali.. . 

816.92 

wh. cr 
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ilfOBGANIC COMPOUNDS 

of Organic Acids 






Solubility in 

grams per 100 mi of 

No. 

8p. gr. or 

Melting 

Boiling 
point, X’ 

Cold 

water 



density 

point, “C 

Hot 

water 

Alcohol, acids, etc 

1 

2.702 

659 7 

1800 

1. 

1. 

8. alk., Ha. H 1 SO 4 ; 1 . 
HNOs, ao. a. 

2 


d. 


s. 

d. 


3 


d. 


»• 

8, 

8 . a.; i. NH 4 salts 

4 

.5 

.3.011 

-HiO 


i. 

V. si. 8. 

1. 

bI. s. a. 

6 


59-60 

283-4»^ 




7 


62.3 

d. 100 

s. 

S. 

sl. 8. a. 

a 

3.01-“ 

97.5 

263.3’« 

s. with 

d. 

8. al., CS 2 , aeet. 





Tiol. 


ft 

2.54 

03 

d.>100 

8. 

d. 

8. al., amyl. al. al. s. CS* 

10 


-7.5 

d.7 

6. 

8, 

B. al. 

11 

l.025l“ 

101.5-102 

284.51" 

d. 

d. 

8. al. 

12 

2.36 

stab, to 1400 

d. at high 
temp. 

d. to CH* 

d. 

d. dll. a.; i. aoet. 

r. 


d. 

v.a. 

VJS. 

8. dil. HCl 

14 

2.44-’5:lq. 1.31-’"« 

iqos SBim. 

182.77W; 

69.9«; B. 

8.d. 

100«-6 abs. al.. 072* ohl.; 



hubl. 177.8 

with 


B. ecu, Pth.; sl. s. b«. 





viol. 


15 

2.3ft8-.440 


d. 

s. 

V.8., ev. 

HCl 

B. eth.. 50 abs. al. 

16 

1.084“» 

9S 


1. 

s. org. solv. 


1.142^” 

134 

205“ 

d. 

s. 

V. sl. s. al., eth. 


LlOl-w 

7y9 

190-200“ 

d. 


s. Igr. 

1ft 




si. .<5. 

si. s. 

8. dll. a. 

20 

3.07 

1040 i 


3. 

s. 

1 . a., al., alk., aoet. 

21 

2.17 



.Sl. 8. 



22 


-2HjO. 100 

-3H?0. 2.50 

i. 

si. 8. 


23 




i. 


V. sl. s. a., alk. 

24 j 

3.3-3.') 

d. 360 


0.00001* 


2.5 

I 



i. 

i. 

1 . a , alk. 

26 

' 2.42S 

-2Hl.O, .300 


0.00015* 


s. a., alk.; 1 . al. 

27 

.3.982« 

1 191 

360 (382) 

Is. d. 

s. 

B. al., eth., CS 2 

2'i 

2.63 

185 d. 

d. 

V. s. 

V. 8. 

B. al., CS 2 

2;i 

1.0346- 

118.5 

140A’ 

d. 


s. bz. 

30 




V. s. 


100 al.; 8. alk., aoet , 

HNOa 
d. a., al. 

31 


70 

d. 1.50 

63.7* 

V. 8. d. 

32 

3.05 

2200* R’ '» 

d.>2200 

1 d. ev. 

NHa 

d. 

d. 

33 




d. 

V, sl. s. bz.; 1 . al. 

34 




1. 

i. 

8. a.; i. al. 

35 

.3.5- ft 

2050 ■ 

2250 

1 .000098* 

1. 

V. sl. B. a., alk. 

36 

4.00 

2050 

22.50 

.000098* 

i '• 

V. sl. s. a., alk. 

37 




1. 


8. alk., pet., ml turp 

3S 

1.007«‘ 

104 

314-50 

d. 8. 


6. al., cm., ba. 

39 

40 

1.23 

205 d. 


S. 

d. 


8. al., idyo* 

8. al., ohl., eth. 

41 

1 2.566 

>1500 I 


!'• 

1. 

8. a., alk.; i. al. 

« 

1.0578^ 

106 >1 

248“ 

d. 

d. 

8. al. 



PHYSICAJL CONOTAOTS W 


No. 

Name 

Formula 

Mol. 

wt. 

(Vystalline form, color and index 
of refraction 


Aluminum 




1 

salicylate 

AmmOih 

438 30 

redsh -wh. powd 

2 

silicate (mullite) 

3Ah03 2 S 1 O 2 

425 94 

col. rhomb 

3 

stearate 

A1((''i*Hs602)3 

877 36 

wh.-yelsh. powd., exist, doubtui 





except as basic salt 

4 

sulfate 

Al3(S04)3 

342 12 : 

wh. powd 

5 

“ 

AhfSO^).-, 9H-.0 

504 27 

monocl wh., 1 459 

6 

“ falunoRpnite) 

AI,(S04)3-18H20 

666 41 

monocl col,, 1 474, 1 476, 1.483 

7 

sulfide 

AhSs 

150 12 

hex. yel., odor H 2 S, d. moist air 

« 

thallium sulfate 

A1T1(S04)> 12H2(). 1 

639 67 

out), oct. col., 1,4976 


Ammonia 

NH-, 

17 03 

col ga.s., 1.325*®^ Iq 


Ammonium 




10 

acetate 

NH4r2Hl02 

77 08 

wh. cr. hyg 

11 

aluminum chloride 

NH4n-AlCl.i ! 

186 84 

wh, cr 

12 

“ •’ulfate 

nh4AI(S04)2 ! 

237 13 

hex. col 

13 


NH4A1(S04)> I 

453 32 

cub. col., 1.450 



12 H 20 1 



14 

aminosulfamute 

nh4NH2S()', ! 

114 12 

deliq 

16 

Tnc^aantimonate 

NH4Sb0,,2H20 

, 223 83 

wh. cr 

18 

antimony fluoride 

2 NH 4 F SbFs 

1 252 84 

rhomb, col 

17 

or/hoarsenate 

(NH4)^As04-3HoO 

247 08 

rhomb cr 

18 

oriAearsenate, moiio-H 

(NH4).HAs04 

176 00 

monocl. col,, odor NH.'j 

IQ 

or/Aoarsenate, di-H 

NH 4 H 2 A 8 O 4 

158 97 

tetr. col 

20 

mefoarsenite 

NH 4 ASO 2 

124 95i 

rhomb pr , col 

21 

azide 

NH 4 N 3 

60 06 

col pi 

22 

Ixmzenesulfonate 

NH4C.,H603S 

175 20 

rhomb 

23 

^'nzoate 

NH4C7Hb02 

130 15 

rhomb, col 

24 

perborate 

NH4B03(or NH 4 - 

76 86 

wh. cr 


BOriH20) 

(85 87) 


25 

feiroborate 

(NH4)2B407 4H‘0. 

263 43 


26 

penfaborate (deco borate) 

NH4BBa-4H.() 

271 21 


27 

penfaborate (decaborate) 

{Nfl4)2BloOl6- 

5 H 2 O 

NH 4 HB 4 O 7 3 H 2 O 

490 36 

monoel 

28 

felroborate, acid 

228 38 

col. or., effl., -NHs 

29 

bromate 

NH4BrO. 

145 96 

hex. col 

30 

bromide 

NH4Br 

97 96 

cub. col.: si. hyg.; 1.712*'*® 

31 

bromoplatinak* 

(NH4)'-PtBr6 .. 

710 81 

cub. red-br 

32 

bromoselenate 

tNH4)2SeBr« 

594 54 

red oct cr 

33 

bromostannate . . 

(NH.t) 2 SnBro 

634 28 

e.ul). col 

34 

calcium arsenate 

NH4CaA804*6Hj0 

305 13 

monocl col 

35 

" phosphate 

NH4CaP04'7H20 

279 25 

monoel col 

36 

carbamate 

NH4C(>.NH2 

78 1)7 

rhomb, col 

37 

carbamate acid carbonate 

NH 4 CO 2 NH 2 . 

157 13 

wh. or 



NH 4 HCO 1 . 



38 

carbonate 

(NH4)2COs-H2C) 

114 11 

cub. col 

39 

carbonate, acid (bicar- 

NH 4 HC 08 

79 06 

rhomb, or monocl. col., 1 423, 1 536, 


bonate) 



1.555 

40 

carbonate, sesqiii- 

fNH4)4H-.(00,)r 

H 2 O 

272 22 

rhomb pr 

41 

cerium nitrate (mw) 

2 NH 4 NO 3 

558 32 

monocl 



re(N03)r4H20 



42 

“ “ (ic) . 

2NH4N04- 

548 26 

monocl. yel .-red 



Ce(N0a)4 
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1NOB6AN1C COMPOUNDS (Continued) 


No. 

Rp. gr. or 
density 

Melting 
point, T 

Boiling 
point, “C 

So 

Cold 

water 

lubility ID 

Hot 

water 

in-ams per 100 ml of 

Alcohol, acids, etc. 

1 




1. 


s. dll. alk.; i. al. 

:j 

3.16 

d. 1810 


V. b1. b. 



3 




I. 


R. oil. turp., pet., aik.; 







r 1. 8. al. 

4 

2.71 

d. 770 


31^ 


s. dil. a.; si. s. al. 

5 

1.705^" 

d. 


a. 

8. 

s. a., alk. 

fi 

1.69»7 

d. 8fl.5 


a. 

8. 

i. al. 

7 

2.02‘3 

1100 

«ubl.;l550(NO 

d. 


8. a.; i. aeet. 

\ 

2.32 

91 


1020 

65.19“ 


!» 

.7710" g/1, Iq. 

-77.7 

-33.35 

89.9«; 

7.4'(» 

13.2*" al.; s. eth., org, solv. 


0.817-7* 



52.0 



10 

1.073 

114 

d. 

1484 

d. 

s. al.; rI. s. acet. 

11 


304 


8. 



12 

2.039 



8. 


s. glyc.; i. al. 

13 

1.64 

93.5 

-lOHifO, 

15»« 

« 

s. dll. a.; 1 . al. 




120 







-l2Hi.O. 







200 




14 




8. 


1 . al 

l.i 


d. 


1. 


i.al. 

Iti 1 

subl., d. 


108 



17 


d-losea NH, 





18 

1.989 

d. 


8. 

d. 


19 

2.311* 

d.. 


33.74 

122.4*® 


20 




V. 8. 

d. 

si. 8. NHiOH; i. al.. acet. 

21 

1.346 

160 ■ 

suM. 1.34, 

20.16/100 

27.07-V 

1.06 al.; r. NHs; i. eth. 




exp. 

cc .solu. 

100 cc 





1 


solo. 


22 

1.342 

271-5 d. 


98 

320 

19 cold ai, 1 . <‘tb., ba. 

23 , 1.260 

198 d. 

subl. 160 

19.6« * 

83.31“ 

1.63** al.; i. etb. 



d. 


1..5,5>7 - 

d. 


•..5 




7.27« 



2ti 




7.03»* 



27 




0.6 



2S 

2.38- .95 



8. 



29 


exp. 


V. S. 

V. s. 

.si. s. al. 

30 i 2.429 

sudI. 542 

235 vac. 

59.8" 

146.6>w 

s. al., acet., eth., NH.i 

31 

4.26.5« 

(1. 145 


0.40"; 

0.36'“ 






0.59» 



32 

3.320 



d. 

d. 

si. s. eth. 

33 1 3.60 

d. 


V. s. 



34 

1.906'* 

d. 140 


0.02 

8. 

S, NH 4 CI, 1. NH 4 OH 

35 

1.561'* 

d. 


I. 

d. 

s. a. 

3« 


subl. 60 


V. s. 

d. 

V. s. NH4OH, si. s. ah; 







1 . acet. 

37 


Rubl. 


25'»« 

67aw 


3.S 


d.68 


100'* 

d. 

1 al.. OS 2 . NH* 

3<» 

1..5S 

107.5, 

Rubl. 

11.9" 

d. 

1 . al., acet. 



(d. 30-60) 





40 


d. 


20'* 

d. 

st. s. al. 

41 


74 



817.4«* 


42 




142.6** 

! 

232.“ 

1 

si. s HNOs; s fJ 
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PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

Mol. 

Crystalline form, color and uidex 


wt. 

of refraction 


Ammonium 




1 

cerium sulfate (ous) 

(NH4)jS 04- 
Ce2(S04)j 8 H 2 O 

844 71 

monocl 

2 

chlorate 

NH4a03 

101 50 

monocl need col 

3 

perchlorate 

NH 4 CIO 4 

117.50 

rhomb, eol., 1.482< 

4 

chloride (sal ammoiijac) 

NH4a 

53 50 

cub. col 1.^2 

5 

chloroaurate 

NHiAuCU . 

357 07 

rhomb, or monocl. yel 

6 

“ 

(NH4AuCl4)4 5H!0 

1518 35 

monocl. yel 

7 

chlorogallate 

NH4GaCl4 

229.59 

wh. cr 

8 

chloroiridate 

(NH4)2lra6 

441 92 

cub. red-blk 

9 

chloroiridite 

(NH4)3lrClfi-liH20 

486 99 

grn.-br 

10 

chloropalladate 

(NH4)2Pda 

355 62 

cub. red-br 

11 

chloropalladite 

(NH4)2PdCl4 

284 61 

tetr. olive gm .... 

12 

chloroplatinate 

(NH4)2Pta 

444 05 

cub. yel 

13 

chloroplatmite 

(NH4)2Ptri4 

373 14 

rhomb, red (tetr.) .... 

14 

chloroplumbak- . 

(NH4)2Pbri« 

456 03 

cub. yel 

15 

chlorostannate 

(NH 4 ) 2 SnCl« 

367 52 

cub. wh .... 

16 

chromate 

(NH4)2Cr04 

152 09 

monocl. yel ... 

17 

dtchromate 

(NH4)2Cr207 

252 10 

monoel. or 

18 

perchromate 

(NH4)3Cr04 

234 13 

cub. red-br . . . 

19 

chromium sulfate (ic) 

{NH4)Cr(S04)2- 

I 2 H 2 O 

478 36 

cub. grn. or vlt., 1.4842 

20 

citrate, tri- (tert.) 

(NH4)jC6H407 

243 22 

wh. cr . dcliq 

21 

22 

" , di- (sec.) 
cobalt chloride (ous) 

(NH4)2HG6H6Ch 

NH4Cl-Coa2-6H20 

226 19 
291 45 

wh. gran, or powd 
red., deliq 

23 

cobalt orlAophosphato 

(ous) 

cobalt sulfate (ous) 

NH4CoP04HtO 

190 02 

vlt. cr. powd 

24 

(NH4)2S04 CoS04- 

395 24 

monocl. ruby-red, 1.490, 1.495, 1,503 



6HsO 


25 

copper chloride (ic) 

2NH4ClCuClr 

2HiO 

277 51 

tetr. blue, 1.744, 1 724 

28 

“ iodide (ous) 

NH 4 I Cul H 2 O 

353 47 

rhomb pi 

27 

cyanate 

NH 4 CNO .. 

60 06 

wh. cp 

28 

cyanide 

NHiCN 

44 06 

cub. col 

29 

cyanoaurate 

NH4Au(CN)4-H:0 

337 33 

col. pi 

30 

cyanoaurite 

NH4Au(CN)2 

267 28 

cub. col 

31 

cyanoplatinite 

(NH4)2Pt(CN)4- 

H 2 O 

NH 4 C 2 H 5 RO 4 

353 40 

yel. cr 

82 

ethyl sulfate . 

143 16 

col. to si yelsh hyg. cr 

33 

ferricyanide 

(NH4)jFe(CN)«. 

266 07 

red. cr 

34 

ferrocyanide 

(NH4)4Fe(CN)r 

3 H 2 O 

NH4Br4 

338 16 

monocl, yel , turns bl. m air 

35 

fluoborate 

104 86 

rhomb pr 

36 

fluogallate 

(NH4)aGaF« 

237 84 

wh. oct. cr 

37 

fluogermanatc 

(NH4)2GeF»... 

222 14 

col. hex. pr. and bipyr.; 1.428, 1 425. 

38 

fluomelophosphate 

“ , di- 

NH4PF. . . . 

163 06 

col. pi 

39 

NH 4 PO 2 F 2 .... 

119 06 

eol., rhomb 

40 

fiuoride 

NH 4 F 

37 04 

hex. col., deliq., 1.315* 

41 

fluoride, acid 

NH4HF2 

.57 05 

rhomb, or tetr., deliq 

42 

fluoeilicate (cry]ito- 
halite) 
fluotitanate 

(NH4)*SiP6 

178 14 

cub. or hex., col., 1,370 

43 

(NH4)2TiF6 

197 98 

hex. pr 

44 

fluosirconate 

(NH4)2ZrPr. 

241 30 

rhomb., hex 

45 

“ 

(NH4)»ZrF7 

278 34 

eol cub., 1.483 

46 

formate 

NH 4 CHO 2 

63 06 

monocl. wh.. deliq 
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INORGANIC COMPOUNDS (Continued) 






Sdubility in grams per 100 ml of 

No. 

Bp. gr. or 
aenslty 

Melting 
point, *0 

Boiling 
point, ®C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2.523 

-6H*0. 100 , 


anh. 

bOSw 




- 8 H 20 , 150 


5.33**; 

3.29^0 



2 


exp. 102 


V. s. 

V. s. 

sl. 8 . al. 

'i 

1.95 

d. 


10.74® 

42.54«'> 

8 , acet.; sl. s. al. 

4 

1.527 

subl. 335 


29.7“ 

75.8‘'i« 

0 . 6 « al.: 8 . NHs 

5 




s. 


sl. s. al. 

b 


- 5 H 2 O. 100 


s. 


8 . al. 

7 


275 


V. s. 

V. s. 

s. al.; i. pet. eth. 

H 

2.856 

d. 


.556®: 

4.38«i 

s. HCl; 1 . al. 





.691* 



9 




8 . 



10 

2.418 

d. 


Sl. 8 . 



11 

2.17 

d. 


8 . 


1 . al. 

12 

3.065 

d. 


.29“; 67«> 

3.37'“" 

.005 al.; i. eth.. c. HCl 

13 

2.936 

d. 


8 . 

s. 

i. al. 

14 

2.925 

d. 120 


si. 8. 

d. 

8 . a. 

15 

2.4 

d. 


33»*8 

V. 8 . 


lb 

1.91»* 

d. 


40.6M 

d. 

si. 8 . NHs, acet.; i. al. 

17 

2.15“ 

d. 


30.8» 

89*“ 

s. al.; i. acet. 

IS 


d. 40 

oxp. 50 

si. s. 

d. 

sl. s. NHs: 1 . al.. eth. 

19 

1.72 

94;~9H20, 

21 . 2 “ 

32.8*“; 

s. al., dil. a. 



100 



grn. at 

70 


20 


d. 


V. a. 

d. 

1 . al., eth.. aoct. 

21 




V. 8. 


1 ^. s. al. 

22 




V. s. 

V. R. 


23 




i. 


8 . a. 

24 

1.902 



20.5" 

45.4«» 

i. al. 

25 

1,993 

d. 110 


33.8“ 

99.3'“' 

8 . a., al.;Bl. s. KFj 

2b 




d. 

d. 

8 . NHJ 

27 


d. 60 


V. 8 . 

d. 

sl. 8 . al.; i. eth. 

2S 

1 . 02 '‘' 0 g/l 

d. 36 

subl. 40 

V. s. 

d. 

V. 8. al. 

29 

d .200 


V. 8 . 


V. 8 . al.; i eth. 

90 


d. 100 


V. 8 . 

V 8. 

s. al.; 1 . eth. 

31 




S. 




32 


99 


s. 



33 


d 


V. s. 



34 


d. 


8 . 

d. 

1 . al. 

35 

1.851'- 

9ubl. 


25'« 

9510 O 

8 . al. 

96 



d.>2.50- 

sl. s. 






GaF4 




37 

'2.564? 



8. 


1 . al., meth. aL 

3S 

2.180 >8 

d. 


s. 

8 . 

8. al., acet. 

39 


213 


s. 

8. 

s. a’., acet. 

40 

1.315 

subl. 


V. 8 . 

d. 

8 . al.; 1 . NHa 

41 

liq. 1.21^ 

subl. 


V. S. 

V. 8. 

sh 8 . al. 

42 

2.01 

subl. 


18.6" 

55.5‘w 

sl. a. al.; i. acet. 

43 


!d. 


R. 

s. 

i. al., eth. 

44 

1.154 






4.5 




si. 8. 



46 

1.266 

no 

d. 180 

102 “ 

53t» 

8 .al..’NH 3 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

(-Crystalline form, color and index 

wt. 

of refraction 


Ammonium 




1 

gallium sulfate. . 

NH4Ga(S04)r 

496 07 

e.ub oct. ool., 1.4684 


I 2 H 2 O 



2 

hydroxide 

NH 4 OH 

35 05 

in solu. only at ord. temp 

3 

lodate . . 

NH 4 IO 3 

192 96 

rhomb, or monocl 

4 

mefamiodate 
iodide . . . 

NH 4 IO 4 

20H 96 

tetr. col 

5 

NH 4 I 

144 96 

eub. col. hyg., 1.70P5 

t> 

indium sulfate 

NH4lr(S()4)2 

619 46 

>el. red 


12H>0 



iron oxalate (ic) 

(NH4)3Fe(aO«), 

XH 2 O 


nma«»el gru 


" sultate (ous) 

(NH4)2Fe(S04): 

6H.0 

392 14 

tnonocl grn , 1 487, 1 492, 1.4*19 


“ “ (icl 

NH4Fe(S04)i- 

4K2 19 

eub. oct., vlt ; efU,, 1 4854 



I 2 H 2 O 


lU 

Uu'tdtc 

NH4C.,H603 

107 11 

col -yelsh. syrupy hq 

11 

lauratc, acid 

NH 4 C, 2 H 2 J 02 .ru. 

417 66 

wh. .sld 


H 2402 



12 

magoesuim arsenate 
" carbonate 

NH4MgA304-6Hi0 

2S9 37 

tetr eo!., 1 608 

13 

(NH4)2r08-Mg('0v 

4 H 20 

252 4*1 

wh 


14 

“ ehlondc 

NH 4 CI MgCl 2 - 6 ll.O 

256 S3 

rhomb., doub. pyram. deliq 

15 

’’ chromate 

(NH4)‘>rr04 Mg- 
(VOi OHiO 
NH4MgP04 6 H.() 

400 52 

moiioel. yel , 1 ^36. 1.637, 1 653 

16 

“ phosphate 

245 48 

rhomb, col . 1 4'»5, 1.41H), 1 504 , 


fguunite. struvite) 



NHj on exposuri' 

17 

mafiiiehium sulfate 

(NH.)..'^04-MgS04 

360 62 

monocl. col., 1 472, 1 .473, 1 479 


(bous.singau]tite) 

6 H 2 O ! 



iSj 

/-malate, acid 

NHiH(%H4()6 

151 12 

i rhomb, col 

19; 

permanganate 

NH4Mn04 

136 97 

rhomb 

20 1 

mungatiesf phosphatefic) 

NH4MnP04 H ,0 

186 01 

wh. er 

21 

“ .sulfate (ous) 

(NH 1)2804 MnS04- 
6 H 2 O 

391 23 

monocl. pa. red, 1 480, 1.484, 1 491 

22 

molybdate 

(NH4)iMo04 

196 03 

monocl. pr. col 

23 

1 molybdate (com’l) 

variable 1 


monocl. col .-yelsh 

24 

molybdenum oxychloride 

(NH4)2MoO(1- 1 

325 32 

rhomb br.-r^ 

25 

mol ybdotell urate 

3(NH4)20 Te {).4 ' 

1321 67 

col rhomb 



6 M 0 O 3 7 H 2 O i 


26 

1 

3 (NH 4)20 2TeO. 

'1551 32 

col nio/iuel 


1 

6Mo0.i IOH 2 O 1 



27 

mynstate, acid 

NH4Cl4H2702•(^4- 

473 77 

wh dd 



HihOz 

1 


2 S' 

nickel chloride 

NH 4 ri Nii'b 6 H 2 O 

: 291 20 

m<)n(K*l grn., deliq 

29 ; 

nickel sulfate 

1 (NH4)2S04 NiS04- 

1 394 99 

monocl dk hi -grn, 1.495, 1.501, 

1 


6 H 20 


1.508 

30 i 

nitrate 

! NH4N()4 

1 80 05 

rhomb col i monocl. > 32.1°) 

1 

31 ; 

iiitr'te 

NH 1 N 02 

64 05 

wh.-yelsb. cr 

32 ' 

oleate, aeid 

NH4r,sHuO-.(^s- 

Hi402 

(NHi)2r-.04 H-0 

i 581 94 

wh. powtl 

33 

oxalatt 

142 12' 

rhomb col., 1.439, 1.546, 1.594 

34 i 

1 oxalate, acid (binoxalate) 

NH4Hro04 H 2 O 

1 125 08 

! rhomb, col 

35 

palmitate, acid 

NH4C:if.H«,0. ' 

(^J6H7202 

1 529 87 

i yelsh soapy mass or ycl . powfl 

36 

Aj/pophosphate 

{NH4)2H2p2a 1 

196 14 


37 

, orf/iopbosphatf'. mono-H 

(NH4)2HR)4 

132 11 

i moiKK’l. col 

38 

i " , di-H . 

NH 4 H 2 P 04 

1 

115 Onlwtr col., 1.525, 1.479 

! 
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IMOBGAiaC COHTOUNDS (Continued) 






Solubility in grants per 100 ml of 

No. 

Sp. gr. (X 

Melting 

boiling 

Cold 

water 

Hot 

water 


density 

point, “C 

point, “C 

Alcohol, acids, etc. 

1 

1.777 



30.9=» 

• 

.00864 70% al. 

2 


-77 


8. 



3 

3.309''> 

d. 150 


2.6>‘> 

14.5^"" 


4 

3.0.5f)'« 

pxp. 


2.7« 



5 

2.514 

suU, 551 

220 va<*. 

1.54 2“ 

250.3'"“ 

V. s. al., acet., NHa; si. 
8. eth. 

(» 


106 


8. 



7 

1.7S 

d. 165 


42.7“ 

345'““ 


S 

1.3ti4 

d. 


26.920 

73.0»' 

i.al. 

') 

1.71 

230 

-I 2 H 2 O, 

230 

1242'> 

400«« 

6. dll. a.; 1 . al. 

10 

1.19-.21'5 



ao 


00 al. 

11 


75 

d. 

b. 

8. 

4. S’ al., si. 8. eth., acet. 

12 

1.9321'* 

d. 


0.03820 

0.024»“ 

8. a.; 1 . al. 

13 




s. 

V. s. 

8. a.; i. al. 

14 

1.450 

d. 


16.7 



15 

l.«4 

d. 


V. 8. 

V. H. 


10 

1.711- .716 

d. 


0.0231“; 

0.019.5'« 

V. 8. dll. a.; 8. a.; 1 . al. 





0.052» 




1.723 

>120 1 


17.68“ 

130.5S''>“ 


\H 

1.5 

161 

d 

32.2“’ 



1« 

2.203 

exp. 


1 7.9''* 

d. 


20 



1 0.0031 

0.05 

I. al., NHt salts 

21 

1.83 



51.32* 

V. 8. 


22 

2.27 ! 

d. 1 

i 

! s (d ) 

d. 

s. a.; 1 . al., NHs, SOa, acet. 

23 

2.498 

d. 


;40 

d. 

s. a., alk. 

24 

2.175“« 



8. d. 



25 

2.78 

550 d I 

d. ! 

ti. 

8. 


20 


550 d. 

I'i ’ 

.s. 



27 


75-90 ' 

jd i 


S. 

s. al.; i c. »‘th. 

2S 

1.045 



V. s. 

V. 8. 


20 

1.923 



10.420 

30® 

8. (NH4)->SOt:i.‘al.' 

31) 

1 7251'- 

169.0 : 

j 

d. 210 

118.30 

871'““ 

3.8'" al., 17.12“ meth. al., 
8. aoeU NHs 

31 

1.69 

d. : 


V. s. 

d. 

8. al.; 1 . eth. 

32 


78 d. 


s. 

8. 

31“ 80“. 47>“ al.. 13.3“ 






eth. 

33 

1.50 

d. 


2.54“: 

11.8“, 

1 . NH» 




j 

4.018 8 

34.8 


34 

1.556 

d. 

1 

s. 


i. eth.,' b* . 

35 


>1000 1 

d. 1 

si. 8. 

8. 

5.0“, 8.80“ al.; 0.23'» eth. 

30 

37 

1.019 

170 

d. 

d. 

42.9“, 

106.0’“ 

1 , al., acet. 





57.5’" 



3S 

1..803i<» 

. 


22.7“ 

173.2'““ 

i. acet. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

1 Mol. 

1 wt 

1 ('rystalline form, color and index 
of refraction 

1 

Ammonium 

/ij/pophosphite 

NH 4 H 2 PO 2 

83 08 

! 

rhomb, tabl 

2 

oriAophosphite, di-H 

NH 4 H 2 PO 3 

99 Oa 

monocl. col. pr. 

3 

pboBpbomolybdate 

(molybdiphosphate) 

(NH4)s[P(Mo»- 

Olo)4] 

1876 50 

yel. powd 

4 

phospbotungstatc 

(NH4)3PWi2040' 

5HaO 

3022 26 

white 

5 

picramate 

216 16 

rodsh -br. or. powd 

6 

picrate 

NH 4 C 6 H 2 N 3 O 7 

246 14 

rhomb, red or yel 

7 

praseodymium sulfate 

(NH4)2S04 Pr2- 

846 29 

cr 

8 

propionate 

(S04)3-8H20 

NaCjHsOo 

91 11 

pr. dcliq 

9 

d-snccharate, acui 

NH4HC«HHa 

227 17 

need or monocl pr 

10 

salicylate 

NH4C7H60„ 

155 15 

monocl. eol 

11 

selenate 

(NH4)2Se04 

179 04 

monocl. col., 1.561, 1.563, 1.585 

12 

.sdciiidc 

(NH4)2Se 

115 04 

ibr 

13 

stearate, acid 

N H 4 C 18 H 35 O 2 • Ois 

.'■)85 98 

wb. cr 

14 

j 

succinate j 

H 35 O 2 

(NH4)2C4H404 

152 15 

col cr 

15 

sulfate (mascagnite) 

(NH4)2S04 

132 14 

rhomb, col., 1.621, 1,523, 1.533 

16 

jicroi^disulfate 

(NH4)2S20. 

228 20 monocl. col., 1.498, 1.502, 1.5N7 

17 

sulfate, acid (bisulfate) 

NH 4 HSO 4 i 

115 11 

rhomb 

18 

sulfide, mono- 

(NH4)2S 

68 14 

i col.-yel. cr., hyg 

19 

sulfide, hydro- 

NH 4 HS 

51 11 

rhomb, wh 

20 

sulfite 

(NH4)iS03 H 2 O. 

134 10 

monocl. col 

21 

sulfite, acid (bisulfite). 

NH 4 HSO 3 . 

99 11 

hex. pr 

22 

rf^-tartrate 

(NH0iC4n4a, 

184 15 

monocl. col.; d, a 1.55, 0 1.581 

23 

(W-tartratc, acid 

NH4HC4H4a 

167 12i monocl, pr. col., 1.519, 1.561, 1,591 

24 

tell urate 

(NH4)2Te04 

227 691 wh powd 

25 

tellurite 

(NH4)2TeO-, 

211 by! no<‘d. in clusters 

26 

thallium chloride 

3NH4Cl'TlCl3- 

1 507 29! 

col 

27 

thioantimonate 

2 H 2 O 

(NH4)8Sb.S4-4H20 

376 19 ! >el pr 

28 

thiocarbonate 

(NH4)2CS3 

144 27 

>ol. cr 

29 

thiocyanate 

NHiSCN 

76 12 

monocl col , doliq 

30 

dithionate 

(NH4)2S2a JH 2 O ' 

205 21 

monocl 

31 

thiosulfate 

(NH4)2S203 

148 20 monocl col 

32 

titanium oxalate, basic 

(NH4)2TiO(riO.^. i 

294 04 1 wh. er m iss 

33 

urariyl carbonate 

H-O ‘ 

2(NH4)2C03 PO.- 

1 

5,58 29! 

monocl yc'l 

34 

valerate 

COa 2 H 2 O 

NH4C5H«02 

119 16! col or wh cr., d'sg. odor 

35 

mc/a vanadate 

NH 4 V 03 

116 991 

eol. cr , wh -yelsh 

36 

vanadium sulfate 

NH4V(S04)" t2H-0 

477 30 nd to blue 

37 

zinc suit ate 

(NH4)2S04-ZnS04 

401 68 

monocl. wh., 1 489, 1 493, 1 499 

38 

1 

Antlmonlcarid,ortho- 

" “ , pyro- 

6 H 2 O 

H.3Sb04 

188 78| wh powd 

39 


359 55 powd 

40 

“ “ , meta- 

HSbOa 

170 77 wh. powd 

41 

Antl- 

monious aeid, oriho- 

HsSbO^ 

172 78 j wli amor 

42 

“ " , mota- 

HSbO. 

154 77 


43 

Antimony 

Sb 

121 76 hex .silv. wh. met 

44 

Iwomide, tri- 

SbBrs 

361 51: rhomb col 

45 

chloride, tri- (butfi-r of 

Sb) 

chloride, penta- 

SbClj 

228 13 1 

rhomb <ol., dchq 

46 

SbQt 

299 05 ! iKj. or monocl. wh., 1.6i)l'« 

47 

fluonde, tri- 

SbFa 

178 76l oct 

48 

“ , penta- 

SbPfi . 

216 76! oily, ool. liq 
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mOBGANlC €OMPOUKril8 (Continued) 






1 Solubility in grams per 100 ml of 

No. 

Sd. gr. or 
density 

Melting 
point, ®C 

Boiling 

point, 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

j 

2.515 

200 

d 240 

s. 

1 

B. 

8. al., NHi; i. acet. 

2 


123 

d. 145 

171« 

V. 8. 

i. al. 

3 


d. 


si. s. 

sl. s. 

s. alk.; i. al., HNO 3 

4 




si. B. 

sl. 8. 


5 




8. 


s. al. 

6 

i.719 

d. 

exp. 423 

1.1» 

8. 

si. s. al. 

7 

2.531’" 4 

- 8 H 20 . 170 

sl. 



$ 

1.108^6 

45 


V. s. 


8. al., ac. a. 

9 




1.22«6 

24.35'"" 

1 . 0 . ^.;s. h. al. 

10 



subl. 

HIM 

V. 8. 

28.8=6 al. 

11 

2.194 

d. 


1177 

197'"" 

1 . al., NHs, acet. 

12 



d. 

8. 



13 


no d. 

s. 

V. s. 


03=6 al., 0.19*6 eth., 0.08= 







acet. 

14 




H. 


8. al. 

15 

1.769 

d. 100 


70.6"; 76 

103.8'"" 

1 . al., NHd, acet. 

16 

1.982 

d. 120 


1 58.2" 

V. s. 


17 

1.78 

146.9 


100 

V. 8. 

si. s. al.; 1 . acet. 

V. 8. NHs; 8. al. 

18 


d. 


V. s. 

d. 

19 


118"d. 

subl. 

128.1" 

d. 

8. al. 

20 i 

1.41=6 

d. 

subl. 1.50 

32.4" 

60.4'"" d. 

sl. 8. al.; i. acet. 

21 


d. 


267" 

620W 


22 

1.601 

d. 


6.3»6 

d. 

sl. 8. al. 

23 1 

1.636 

d. 


1» 

s. 

s. a., alk.; i. al. 

24 

3.01=6; 3.o24« 6 

d. 


a. 

R. 

1 1 . al.; s. dil. a. 

25 



I. 

1. 

8. alk., acids, al. 

26 

2.39 



s. 



27 


d. 


71.2" 

d 

i. al. 

28 


subl. 


V. 8. 

d. 

sl. 8. al., eth. 

29 

1.305 

149.6 

d. 170 

128"; 

t V. .8. 

8. al., NH.3, acet. 





165” 



30 

1.704 

d. 130 


135" 

V. s. 

1 . nl. 

31 


d. 150 


V. s. 


.sl. 8. acet.; i. al. 

32 




V. s. 



33 

2.773 

d. 100 


6.8>» 

d. 

8. (NH4)sC03, aq. SO; 

34 


d. 


s. 


8. al., eth. 

35 

2.326 

d. 


0.52» 

6 . 95 W d. 

I. al., eth., NH 4 CI 

36 

1.687 

49 


28.45=" 



37 

1.931 

d. 


anh.T" 

anb. 42“ 


3k 

6.6 

d. 100 


sl. 8. 

sl. 8. 

8. KOH 

39 : 


-HiO, 200 


sl. 8. 

8. 

s. alk. 

40 1 

6.6 

d. 


sl. 8. 

sU s. 

s. a., KOH; i. acet. 

41 j 


d. 


i. 

i. 

i.al. 

42 


d. 


1. 

1 . 

i. al. 

43 

6.684« 

630 

1380 

1. 

i. 

s. h. cone. HsSOi, aq. reg 
s. HCl, HBr, 0^2. NHj 

44 

4.148=3 

96.6 1 

280 1 

d. 

d. 






al., acet. 

45 

3.140=6 

73.4 

223 : 

601.6" 

aoSO 

8. al., HCl, tart, a., CS> 

46 

liq. 2.336 

2.8 

140: 92W 

d. 

d. 

8. HCl, tart. a. 

47 

4.379»« 

292 

subl. 

384.7" 

563.6“ 

i. NHs 

48 

Uq. 2.99** 

7.0 

149.5 

s. 


S.KF 
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PHYSICAL CONSTAJfTS OP 


No. 

Name 

J’ormula 

Mol. 

wt. 

(Vystalbne form, color and index 
of refraction 


Antimony 


124 7S 

col. gas 

1 

hydride (stihioe) 

SbHa 

2 

iodide, tri- 

Sbl.3 

.502 52 

trig., tnonocl red, rhomb. \el 

3 

“ , peiita- 

SbL 

75b 36 

br 

4 

a-mercaptoacctam id< ' 

Sb(C-H.N()Sh 

392 12 

wh er 


(thioglycolamide) 


291 52 

cub. wh , 2 087 

5 

oxide, tn- (Henarmoiitite) 


6 

“ , tn-(vuleritmit<“) 

Rb^O, 

291 .52 

rhomb, col., 2.18, 2.35, 2 3.5 

y 

“ , tetra- (oiTvaiitite) 

Sb204 

307 52 

wh powd, «]) “2 00 

8 

" , ponta- 

SbiOb 

323 52 

yel powd 

9 

oxychloride (oiis) 

HbOCl 

173 22 

IDOIIOCl, wh 

10 

“ ( oils) 

Sb40»ri> 

637 95 

col. nnxt, tSbOCl & Rb.’Oi 

11 

“ (ic) 


244 13 

veb, exist doubtful 

12 

selenide, tn- 

RbiStM 

480 40 

gray cr 

13 

sulfati' lous) 

Sb2{S04) 1 

.531 70 

wh powd., deliq 

14 

sulfide, tn (stibinte) 

SbiS.^ 

339 70 

rhomb blk.-or. red, 3.194. 4 046, 




4.303 

15 

“ . perita- 

Sb^Rb 

403 82 

or .-yel. powd 

16 

d -tartrate 

Bb2(C4H40f.).i 6H2() 

795 83 

wh. cr. powd 

17 

tell unde, tn- 

Sb2Tej 

626 35 

Kray 

18 

19 

Antlnionyl sulfab 
“ “ , basic 

(Sb0)2S04 

(SbO)>S()H Rb7(OH)4 

371 58 
683 13 

wh 

wh 

20 

Arson 

A 

39 944 

eol inert gas 

21 

1 Arsenic (black cry.st.) 

i Asi 

299 64 

hex. silv. grii\-hlk. met 

22 

“ (black amor.) 

As. 

299 64 

amor. b!k 

23 

“ (yellow) 

1 A84 

299 64 

cub yel 

24 

Arsenic acid, ortho- 

HiAsO. iH20 

150 94 

wh translu. cr,, hyg 

25 

" “ ,pyro-, 

H4AS2(>r 

265 85 

col er 

26 

“ “ , meta-' 

HAs03 

123 92 

wh. cr 


Arsenic 



pr , col.-yelsh.; hyg 

27 

bromide, tri- 

AsBrr, 

314 66 

28 

chloride, tri- 

M'h 

181 28 

oily Ii<| or need, np - 1.621*'' 

29 

chloride, peiita- 

AsClb 

252 20 

col. exist quest 

30 

fluoride, tn- 

'lisF.i 

131 91 

oily liq 

31 

“ , ponta- 

AsFi. 

169 91 

gas, col 

32 

hvdride (solid) 

4s2H‘> 

151 84 

brown powd 

33 

“ , tn- (arsine) 

A.sHi 

77 93 

gas, col 

34 

iodide, di- 

Asl- 

1 328 75 

red pr 

35 

“ , tn- . . . 

Asl.) 

1 4,55 67 

hex., red 

36 

“ , penta- 

\sh 

1 709 51 

exist, quest. 

37 

oxide, tn- (arsenolite) 

AsiOs 

! 197 82 

col cub or fibrous, 1 7.5.5 

38 

‘‘ , tn- (claudetite) 

4s. Os 

197 82 

monocl. col., 1,871, 1.92, 2 01 

39 

“ , tn- (amor, or 

1 4s20» 

197 82 

amor, or vitreous 

vitreous) 


229 82 

amor, wh 

40 

oxide, penta- 

4s20b 

41 

oxyohlonde (ous) 

AsOCl 

126 37 

1 brownish 

42 

phosphide, mono- 

AsP 

105 93 

! br. red powd 

43 

selenide, tri- 

A82S€3 

386 70 

^ br, er 

44 

sulfide, di- (or mono-) 

A8282 (or AsR) 

213 94, moiKHM. red-br., 2.46, 2.59, 2.61 

(realgar) 

( 

|l06 97)j 
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INOEGAKIG GOMPOIJNBS (Continued) 


No, 

Sp. gr. or 
density 

Melting 
point, “C 

I 

i 

Boiling 
j point, “C 

; S( 

Cold 

water 

)lubility in 

Hot 

water 

grams per 100 ml of 

Alcohol, acids, etc. 

1 

lici. 2.26-=», 

-88 

-17 

20 cin=* 

4 cm* 

1500 cm* at, 2600 cm" CSi 


5.30" g/l 






- 

mon, 4.768*2 

167 

401 

d 

d. 

8. HI. HCl,,Hl,al,^et.. 







CSa 

:5 



79 




4 


139 


200 


si. 8. al.; 1 . eth. 


5.2 

656 

1550, subl. 

V. si. s. 

si. s. 

8. HCl, KOH, tart. a.. 







ac. a. 

(i 

5.67 

656 

1.5.50 

V. si. s. 

si. s. 

s. HCl. KOH, tart. a.. 







ac. a. 

7 

4.07 

-0, 930 


1. 

1. 

8. ECl, HI. KOH 

8 

3.78 

-0, 380 

1 -2 0, 930 

1. 

i. 

s. HCl. HI, KOH 

9 


170 d. 

1 

1 

d. 

8. HCl, acet., CS!<; i. al., 







NHd. chi. 

10 

5.01 



V. si s. 



11 


d. 


1. 

d. 

8. al. 

12 


611 


V si. s 



13 

3.625* 



1. 

d. 

s. a. 

14 

4.64 

i 

550 


0.000175i» 

d. 

s. alk., NHiHR, KaS, HCl; 







i. ac. a. 

l.i 

4.120 

d. 


1. 

1. 

8. alk., NHdHS, HCl; i. al. 

15 




s. 



17 


629 





IS 

4.89 



d 

d. 


19 




I 

d. 

5.15'" glyc. 

JO 

1.784" g/1; Iq. 

-189,2 

-185.7 

5.6" cm* 

3.01*%m» 



1.40-JM. cr. 







1.65-233 






J1 

5.727‘* 

81438 Him 

.subl 615 

1 1 

i. 

8. HNO* 

J2 

4.7 



, 1 

1. 

s. HNOd, aq. Clj, aq. reg., 





1 


h. alk 

23 

2 0*" 



1. j 


8 CSa 

24 

2.0-2.5 

35.5 

-H»0, 160 

16.7 1 

50 

8. alk., al , elvc. 

25 


d. 206 


Forms ort! 

boarsenic acid 

26 


d. 


Forms orthoarsenic u 

cid 

27 

3.54» 

32.8 

221 

d. 1 

d. 

8. HCl, HBr, CSd 

2S 

hq. 2.163 

-IS 

130.2 

d 

d 

8. HBr. HH. PCU al., eth. 




(122) 




29 


cfl. —40 


hvdr. 



.10 

liq. 2.666 

-8.5 

6:i7»-’ 

d. 1 

d. 

s. al.. eth., bz.. NH 4 OH 

.11 

7.71 g/1 

-80 

-53 

s. 


s. alk., al., ethu, bz. 

12 


d. 200 


I. 

1. 

8. KOH; 1 . al., eth., CvS? 

13 

3.484 g/1 

-113.5 

-65; d. 230 

20 cm" 

si. s. 

si. B. al.. alk. 

14 


d. 136 


d. 


s. al., eth., chi., CS 2 

If) 

4.39>s 

146 

403 

si. s. d. 

30 d. 

s. al., eth., chi., bz., CS> 

16 

3.93 

76 





.!7 

3 865«^ 

subl. l!Kl 


1.2*: 

11.46*"" 

s, al., alk., HCl 





2.04*" 



l.S 

4 1.5 

315; 8111)1.193 


1.2*; 

11.46*"® 

s. al., alk., HCl 





2.04*« 



19 

3.738 


- 1 

:i.7*" , 

10.14*®® 

8. alk., afk. carb., HC'l 

40 

4.086 

d.315 

1 

150'» 

V. 8, 

s. al., a., alk. 

(1 



d. 

d. 

d. 


12 


subl. d. 1 

1 

1 

d. 

d. 

8. HiSOd, HCl; s. (’Si; 



, 

1 



I. al., eth., chi. 

411 

4.75 

360 i 


1. 

d. 

8. alk. 

44 

a 3.506W; 

tr. 267; i 

5i>5 

1. 

1. 

s. KsS, NaHCOo 


/J3.254W 

0 307 .| 








PHYSICAL COKSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

^Vystalliiie form, color and index 
of refraction 

1 

Arsenic 

sulfide, tri* (orpiment) 

AS 2 S 1 

24() 00 

monocl., yel or red /3 > 2.72 (Li) 

2 

“ , penta- 

AsjSj 

310 12 

yellow 

3 

Auric or Aurous 

Sec Gold 



4 

Barium . . 

Ba 

137 30 

velsb.-silv met 

5 

aoeUte 

Ba(C2H*0o)2H20 

273 40 

tricl. col.. 1.500, 1.517, 1..525 

6 

arsenate 

Ba8(As04)2 

089 90 

blk 

7 

“ , acid 

BaHA804 H20 

295 29 

rhomb, or monocl. col 

8 

azide 

Ba(N »)2 . 

221 41 

monocl. pr 

9 

“ 

Ba(Nj)2H20 

239 42 

cr. tricl., av. 1.7 

10 

benzoate 

Ba(C7H602)2-2H.0 

415 61 

col nacreous leaf 

11 

bonde 

BaBe 

202 28 

cub blk 

12 

bromate 

Ba(Br03)2H20 

BaBra 

411 21 

monocl. col 

13 

bromide 

297 19 

col. cr 

14 

“ 

BaBr2-2H20 

333 22 

monocl. col., 1.713, 1.727, 1.744 

15 

" ftuonde 

BaBr2‘BaFj . 

472 .55 

pi 

16 

butyrate 

Ba(C4H702)2-2H20 

347 59 


17 

carbide 

BaC2 

161 381 

tetr. gray 

18 

carbonate (witheritc) 

BaCOa 

197 37 

rhomb, wh.. 1.529, 1.676, 1.677 

19 

“ (a) 

BaCOa 

197 37 

hex wh 

20 

" {fi) 

BaC03 

197 37 

white 

21 

chlorate 

Ba(C10j)2H20 

322 29 

monocl. col., 1.562, 1.577, 1,635 

22 

perchlorate 

Ba(C104)2 

336 27 

hex. col 

23 

chloride 

BaCU 

208 27 

monocl, col 

24 


BaCh 

208 27 

cub col 

25 

“ 

BaClz 2H -0 

244 31 

rhomb, col., 1.635, 1.646, 1 660 

26 

“ fluoride 

BaCh'BaFi 

383 63 

tetr 

27 

chloroplatmate 

BaPtCl«-6H20 

653 43 

rhomb, orange-yel 

28 

f chloroplatmite i 

BaPtCl4-3H20 

528 47 


29 

chromate i 

BaCrOi 

253 37 

rhomb, yel 

30 

dtchromatc 

BaCrjO? 

353 38 

monocl red 

31 

“ 

BaCr20i-2H20 

389 41 

br red-yel. need 

32 

citrate 

Ba3(aH607)2'7H.0| 

916 39 

wh. powd 

33 

cyanide 

Ba(CN )2 

189 40 

wh, cr powd 

34 

cyanoi^atinite 

BaPt(CN)4-4H20 

' 50S 73 

(a) monocl. yel., a 1.6704 

(b) rhomb grn 

35 

ethylsulfate. 

Ba(C2Hf,S04)2' 

2 H 2 O 

Ba7Fp(CN)B-6H.() 

423 63 

wh. lust leaf 

36 

ferrocyanide 

fluoride 

594 77 

monocl. yel 

37 

BaF2 

175 36 

cub. col 

38 

“ iodide 

BaF2'Bal2 

566 56 

pi 

39 

fluosilicate . 

BaSiFo 

279 42 

rhomb, need 

40 

formate 

Ba(CHO .)2 

227 40 

rhomb, col., 1.573, 1.597, 1.636 

41 

d-giuconate. 

Ba(C6Hna)2-3H20 

581 71 

pr. or rhomb, leaf 

42 

hydride 

BaH2 

139 38 

gray cr 

43 

hydroxide 

Ba(0H)2-8H20 

315 51 

monocl. col., 1.471, 1.502, 1,50 

44 

lodate 

Ba(l03)2 

487 20 

monocl 

45 


Ba(I03)2H20 

505 22 

monocl. col 

46 

iodide 

Bal2-2H20 

427 23 

rhomb, col., dcliq 

47 

laurate 

Ba(Ci2H2j02)2 

535 97 

wh. leaf cr 

48 

malate 

BaC4H406 

269 43 


49 

malonate. 

BaC.7H204 H20 

257 42 


50 

manganate 

BaMnOi 

256 29 

hex. gray-grn 

51 

permanganate 

Ba(MnOi )2 

375 22 

br.-vlt. or 

52 

methyl sulfate. 

Ba(rH7SO.)2-2HoO 

395 58 

col elfl. cr 

53 

molybdate 

BaMoOi . 

297 31 

wh powd 
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mOBGANIC COMPOUNDS (Continued) 





i 

j Solubility 111 grams per 100 ml of 

No. 

Sp. gr. or 

Molting 

Boiling 

Cold 

water 



density 

point, “C' 

1 point, T 

1 

Hot 

water 

Alcohol, acids, etc 

1 

3.43 

300 

! 

707 

0.00005“ 

sl.^. 

s. al., alk., alk. carb. 

2 



.siibl. 

1 . 

1 . 

s. alk., HNOs, alk. sulf 

4 

3.5" 

850 

1140 

d. ov. H 2 

d. 

8 . al., a.; i. bz. 

5 

2.19, anh. 2.47 

d. 


76.4" 

7470 

si. s. al. 

6i 




0.055 


s. a.. NH.CI 

7 

3.93ifi 

“H 20 , 150 


d. 8 . 

d. 


8 

2.936 






9| 


exp. 


V. s. 

V. 8. 

si. H. al.; 1 . eth. 

10 


- 2 H 2 O, 100 


8 . 


si. 8 . al. 

11 

4.30>i 



1. 

1 . 

8 . HNO, 

12 

3.99>« 

d. 260 


0.8 

5.67''"' 

). al.. aoct. 

1!1 

4.78U* 

847 


98“ 

14910(1 

V. s. meth. al. 

14 1 

3.582* 

-H 2 O. 75 

- 2 fl 20. 120 

151" 

204»>“ 

V. s. meth. al.; s. al. 

15 

4.96“ 



d. 

d. 

b. cone. HCI, HNOr, i. al. 

16 




37.42® 

42.12" 


17 

3.75 



d. to 


d. a. 





C 2 H 2 



18 

4.43 j 

tr. 811 to a 

d. 1450 

0 . 0022 “ 

0.0065J"« 

s. a., NHtCl; 1 . al. 

19 

4.43 1 

tr. 982 to 0 

Id. 

0 . 002 " 

0.0061““ 

s. a., NH 4 CI; 1 . al. 

20 


1740W atm. 

Id. 

0 . 0022 “ 

0.0065“"' 

b. a., NH 4 CI; i. al. 

21 

3.18 

anh. 414 

-HiO, 120 

27.4" 1 

111 . 2 '““ 

si. 8 . ai., acet., HCI 

22 

( 3 H 2 O) 2.74 

505 


198.52» 

V. s. 

V. 8 . al. 

23 

3.8362> 

tr. 925 to 

1560 

31“ 

59100 

bl. s. HCI, HNO. 1 ; i. al. 



cub. 





24 


962 

1560 

3if.7" 



25 

3 . 0972 * 

- 2 H 2 O, 113 


68.7“"' 

si. 8 . HCI, HNOj; i. al. 

26 

4.51“ 


d. 

d. 

8. cone. HCI, HNOs; i. a(. 

27 

2.868 

-5H*0, 70 


s. 


d. a.; i. eth., meth. al. 

28 

1 2.868 


8 . 


V. s. al. 

29 

4.498“ 



.00034“ 

.00044" 

h. mm. a. 

30 




si. 3 . 


0 . h. cono. H!S04 

31 




d. 


1 s. cone. soln. CrOt 

32 




0.0406“ 


1 si. 3 . al. 

33 




80“ 

1 

1 18“ 70% al. 

34 

(a) 2 076 

(b) 2.085 

- 2 H 2 O, KMl 


si. 8. 

s. j 

! I. al. 

35 




s. 


si. b. al. 

36 




0.17“ 

0.9“"' i 


37 

4.83 

1280 

21.37 

0.17" 

si. S. i 

8. a., NHiCi 

38 

5.21“ 



d. 

d. 

8. oono, HCI, HNO 3 ; i. dl. 

39 

4.2921 



0.026'« 

0.00"“ 

si. 8. a., NHtCi; 1 . al. 

40 

3.21 



27.76“ 

39.71" 

1 . al., eth. 

41 


-3HaO. 100; 


3.3“' 


1 . al. 



1 120 d. 





42 

4.21" 

d. 675 

1400 

d. to Ba{ 

0H)5+H> 

d. a. 

43 

2.18“, anh. 4.50 

78 

-8HA780 

5.6“ 

94.7W 

si. s. al. 

44 

4.998 

d. 


0.022 

0.197 

s. HNOi, HCI 

45 

5.23 

-H 2 O, 130 


V. si. 8. 

si. s. 

s. HQ, HNO,; i. al., acet.. 







HsS04 

46 

515; anh. 4.917 

740 d. 

-2H«0, .539 

200“ 

269'““ 

1.07“ al.; s. aoet. 

47 


260 


0.008“ 3 

0.011" 

0.008" al., 0.006" eth. 

48 




0.883" 

1.044" 


49 




0.143“ 

0.326" 


50 

4.85 



V. si. s. 


s. a. 

51 




62,5“ 

75.4" 


52 




s. 


s. al. 

53 


J 


0.0058" 


si. 8. a. 
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PHYSICAL CONSTANTS 01^ 


No. 

Name 

Formula 

Mol 

wt 

< Vystalhne form, color and iiidi'x 
of refraction 


Barium 




1 

mynstate 

Ba((b4H270s)2 

592 08 

wli. rr. powd 

2 

nitrate (nitrobarite) . 

Ba(N03)2 

Ba(N 0 *)rH 2 O 

261 38 

cub, col., 1.572 ... 

3 

nitrite . . 

247 39 

hex. col.-yelsh . 

4 

oxalate.. .. 

BaC204 

225 38 

cr 

6 

oxide . 

BaO . 

153 36 

cub. or hex , col ; wh -yelsh. powd 

6 

“ . per- 

BaOs 

169 36 

wh.-gray powd 

7 


BaOs 8 H 2 O 

313 49 

hex. col 

8 

palmitatc 

Ba(CiGH3i02)2 

648 18 

wh. cr. powd 

9 

Aypophosphate 

BaPOa 

216 38 

need 

10 

or^Aophosphate, tri- 
“ , di- 

Ba3(Pt>4)2 

602 12 

cub. wb 

11 

BaHP04 

233 39 

rhomb, wh 

12 

“ , mono- 

BaH4(P04)2 

331 43 

tt icl 

13 

pj/rophosphate 

Ba2Pi07 

448 76 

rhomb, wh 

14 

Aypophosphite 

Ba(H.PO ?)2 H'O. 

285 45 

monocl. wh 

15 

propionate 

Ba(C,HG 02 )'‘ HiO 

301 52 

rhomb., /81.518 

16 

salicylate 

Ba(r7H603)2 H 2 O 

429 60 

wh need 

17 

selenate 

BaSe04 

280 32 

rhomb 

18 

metasilicate 

BaSiOs 

213 42 

rhomb, col., 1.673, 1 674, 1.678 

19 

“ 

BafiiO.. 6 H 2 O 

321 52 

rhomb., 1.542, 1 548, l.,548 

20 

stearate 

Ba(C,sH35()2)2 

704 29 

wh. powd. 

21 

succinate' 

Bar4H404 

253 43 


22 

sulfate (barite) 

BaS04 

233 42 

rhomb, wh. (monocl ), 1 637. 1 638, 





1.649 

23 

p^roiydiaulfate 

Bafi20K 4 H 2 Q 

401 54 

monocl. wh 

24 

sulfide, moiio- 

BaS, 

169 42 

cub. col 

26 

" , tn- 

BaSa 

233 54 

ye! -grn 

26 

“ , tetra- 

BaS4*2H20 

301 63 

rhomb 

27 

“ , hydro- 

Ba(HS) 2 - 4 H 2 () 

275 56 

rhomb yel 

28 

sulfite 

BaSOa 

217 42 

cub. (hex.) col 

29 

tartrate . . 

BaC4H40,. H .0 

303 45 


30 

tellurate 

BaTc04 3 H 2 O 

383 02 

voluminous wh 

31 

pyrotolliirate, acid 

Ba(HTe207)2-H.i0. 

891 83 

voluminous ppt , ycl.-hot, wh.-e.old 

32 

thiocyanate .... 

Ba(SCN) 2 - 2 H 20 

1 289 55 

; need 

33 

dithionate . 

BaS 206 2 H 2 O. 

333 51 

rhomb., or monocl. col , 1 586, 1 595, 





1 1.607 

34 

thiosulfate 

BaSaOs 

249 48 

i rhomb wh 

36 


BaSaOs'HaO . 

1 267 50 

wh. cr powd 

36 

tbiotellunte 

BasTeSs . 

699 99 

1 rect. pr. pa. yel 

37 

tungstate . 

BaWOi 

1 385 28 

tetr col 

38 

me<ctungstatc 

BaW«Oi 3 9 H 2 O . 

11243 19 

1 rhomb 

39 

Beryllium (glucmum) 

Be (Gl) 

9 02 

: hex. gray met 

40 

acetate 

Bc(02H302)7 

127 11 

pi .. 

41 

“ basic 

Be0-3Be(C?H302)2 

406 35 

oct 

42 

“ propionate, basic 

BeO 3Be(C2H.302) 

448 42 




(O 3 H 6 O 2 ) 

1 


43 

aluminatt' (chryaoberyl) 

Be(A 102)2 

; 126 96 

rhomb., 1 747, 1.748, 1.757 

44 

aluminum silicate 

2 BeO AI 2 O 3 2 Si 02 - 

290 12 

monocl., 1.6.52, 1 655, 1,671 


(euclase) 

“ “ (lieryl) 

H 2 O 


45 

SBeO'AbOa 6 S 1 O 2 

537 36 

hex. col., transp., 1.580, 1.574 

46 

bennenesulfonate 

Be(C 6 Hf, 0 ,S) 2 . . 

323 34 

monocl. 

47 

orthohoTa,U‘, basic (ham- 
bergite) 

Be 2 (OH)BOs, . 

93 87 

rhomb., 1.500, 1.5') 1, 1 631 

48 

bromide. . 

BeBra . 

168 85 

wh. need , delif]. 

49 

butyrate, basic 

Be0-3Be(C4H702)2 

574 66 


50 

carbide 

BeaC 

30 05 

hex vel 
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INOBGANIC COMPOUNDS (Conttnued) 






T 

1 

Solubility in grams per 100 ml of 

So. 

8p. gr. or 
aensity 

Melting 
point, “C 

Boiling 
point, “C j 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 


! 

! 

0.007“ 

0.010*0 

0.009“ al.; 0.003®* eth.; 







0.046“ meth. al. 

9 

3.24^=’ 

592 

d. 

8.7“ 

34.2100 

si. s. a.; i. al. 

V. s. HCl; 1.8 al.; i. acot. 

3 

3.17329 

d. 115 


63“ 

109.6“ 

4 

2.658 


0.0093« 

0.0228“o 

s. a., NHiCl; i. al. 

5 

5.72; hex. 5.32 

1923 

ca. 2000 

1.5»d. 

90.8“ 

B. dll. a., al.; i. NHs, acet. 

6 

4.96 

450 

-0,800 

V. si. s. 

d. 

8. dll. a.; i. aoet. 

7 

-SHaO. 100 


0.168 

d. 

8. dll. a.; i. al., eth., acet 

8 


d. 


0.004“ 

0.007*0 

0.0012* eth.; 0.008“ *al. 

« 




si. s. 


8. al.; V. si. s. ao. a. 

10 

11 

4.1‘« 

4.165Jf‘ 



d.01-.02 

1. 

8. a. 

.s. a.. NH4a 

1? 

2.9* 



d. 

d. 

a. a. 

13 

3.9«' 



0.01 

si. s. 

8. a., NH 4 salts 

14 

2.90’' 

d. 


30“ 

33>oo 

1 . al. 

15 

300 d. 


48» 

67.900 

.08 al. 

16 




8 . 


8.Hd;hHNO» 

17 

4.75 

d. 


0.0118 

d.0138'"o 

18 

4.399 

1804 

1 

s. 

d. 

8. HCl 

19 

20 

2 59 



0.004“ 

0.006“ ‘ 

0.005“*, 0.008“ al.; 0.001** 






eth. 

21 




0.4210 

0.237“ 

b 1. 8. al. 

22 

4.50''' 

1580 

tr. 1149* 

.00023“ 

.00039«® 

.006 3% HCl; si. s. HjHOi 


monocl. 




23 


d. 


52.20 

d. 

i. al. « 

24 

4.25“ 1 



d. 

d. 

1 . al. 

25 

26 

2.988 

d. 300 


8. 

41“ 

s. 

V. s. 

i. ai.. CSa 

27 

d.50 


s. 


1 . al. 

28 



d. 

0.02“ 

0.002“ ’ 

V. 8. HCl 

29 

2.98020 s 



0.026“ 

0.058“ 

0.032“ al. 

30 

4.2, (iripd at 

d.>200 


isl. 8. 

si. H. 

s. HCl, HNOj 

31 

200 



6 . 

S. 

acids 

32 




43“ 

s. 

35“ al. 

33 

4.53613 " 

d. 


24.75“ 

90.9'“ 

si. 8. al. 

34 


d. 


0.2 



35 

3.5 



si. h. 



36 




si. s. 

si. s. 


37 

504 



si. 8. 

si. s. 

d. a. 

38 

4.30 



d. 

V. s. 

8. dll. a., alk.; i. Hg 

39 

1.85 

1350 

1530* 

1. 

si. s. d. 

40 

d. 300 


I. 


I. al., eth., ecu 

41 

1.36« ‘ 

284 

331 

si. (1. 

d. 

8. ohl., ac. a ; si. s. al., eth. 

42 


127 

330 

1 

1 



43 

3.76 




, 

i. a. 

44 

3.1 






45 

2.66 

1410 + 100 




1 . a. 

46 


' 

V. 8. 

V. s. 

V. 8. ac. a., al., acet.; i. CS:, 
ctL, CQt 


47 

2.35 



j .. . , 



48 

3.465“ 

490 ± 10 

620 

1 

V. 8. 

8. al., eth.; i. bs. 



siibl. 





49 



239“ 



' 


50 

1.90“ 

>2100 d. 


i^- 

;d. 

8. a. 




PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 


Beryllium 

carbonate 




1 

BeCO,i 4HsO . . . 

141 09 

col 

2 

chloride . . 

BeCl. . . . 

79 93 

col. need., deliq 

3 

u 

BeCL 4 H 2 O 

162 00 

monocl. wh., deliq 

4 

fluoride ... . 

BeFj 

47 02 

amor, col 

5 

hydroxide . 

Be(OH)-> 

43 04 

( wh. amor. powd. or cr 

6 

i^ide 

Bela 

262 86 

col. need 

7 

nitrate 

BefNOsl-a-SHaO 

187 08 

wh.-yelsh. cr., deliq 

8 

nitnde 

BeaN. 

55 08 

cub., col 

V 

oxalate 

BeCiOi 3 H 2 O 

151 09 

rhomb., /3 1.487 

10 

oxide (bromellite) 

BeO 

25 02 

hex. wh. or amor, powd., 1.719, 1.783 

11 

2.4-ppntancdione denv. 

Be(C6H70a): 

207 23 

monocl. wh 

12 

(acctylacctonate) 

or^Aophosphate 

Be3(P04)a 3HiO 

271 15 


13 

propionate, basic 

Be0‘3Be(C3H602)a 

490 50 

monocl. 

14 

selenatc 

BeSeOi 4 H 2 O 

224 04 

rhomb., 1.466, 1.501, 1.503 

15 

orfAosilicatc (phenacitc) 

Be2Si04 

no 10 

tricl . 1.654, 1 670 

l(i 

“ (bertrandite) 

260281 Oi’HaO 

238 22 

rhomb , 1.591, 1 605, 1 614 

17 

sulfate 

BeS04 

105 08 


18 


BeS0,<4H20 

177 14 

tetr. col., 1.472, 1.440 

19 

sulfide* 

BeS 

41 08 


20 

Bismutb 

Bi 

209 00 

hex. silv. wh, or redsh. met 

21 

acetate 

Bi(CaH,0.)3 

386 13 

wh. cr 

22 

ort/ioarsenate 

B 1 ASO 4 

347 91 

monocl.. 2.14, 2.15, 2.18 

23 

benaoate 

Bi(C7H,0,h 

672 33 

wh. powd 

24 

! bromide, mono- 

BiBr 

288 92 

25 

“ , tn- 

BiBra 

448 75 

ycl. cr. powd., deliq 

26 

carbonate, basic (oxycar- 

Bi-O-CO, 

510.01 

wh. powd 


bonate, subcarbonate) 



27 

chloride, mono- 

BiCl 

244 46 


28 

“ , di- 

BiCla 

279 91 

blk need (exist quest ) 

29 

“ , tri- 

BiClf 

315 37 

wh. cr., deliq 

30 

“ , tetra- 

B 1 CI 4 

350 83 

col. cr 

31 

dicbromatc, basic 

(BiO)2Cr2a 

666.02 

ycl .-or red 

32 

citrate 

BlCcHiOr 

398 10 

wh, cr 

33 

fluoride, tri- 

B 1 F 3 

266 00 

cub. gray cr 

34 

gallate, basic (dermatol) 

Bi(0H)a(\H&0. 

412.13 

yel. cr 

35 

hydride (bismuthiro) 

^(^pro\.) 

212 02 

liq 

36 

hydroxide 

b‘i(OH)4 

260 02 

wh. amor, powd 

37 

iodate 

i BidO.), 

733 76 

wh 

38 

iodide, tn- 

B 1 I 3 

589 76 

hex. redsh. br.-gray bl 

39 

df-lactate 

Bi(C6H9a)-7H>0 . 

512 25 

pr. need. 

40 

nitrate 

Bi(N03)r5H20 

485 11 

tricl. col., si. hyg 

41 

“ , basic (oxyni- 

trate, subnitrate) 

BiONOsHaO 

305 02 

bex. pi. or wh. powd 

42 

oxalate. . 

Bl2(C204)4 

682 06 


43 

oxide, di- 

B 1 O 2 

241 00 


44 


BiOa 2H.0 

277 03 

br.-ypl 
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mORGABnC COMmVNB^ (Continued) 






Solubility in grams per 100 nol of 

No. 

Sp. gt. or 

Melting 

Boding 
point, T 




density 

point, '’C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 


-4HaO, 100 


0.360 


i. NH, 

2 

U9924 

440 ± 10 

520 

V. 8. 

V. 8. d. 

V. s. al., eth., bz., pyr.; 







bI. s. chi., CS 2 ; i. acet., 
NHs 

3 




V. 8. 

V. 8. 

B. al. 

4 

1.9862- 

800 


eo 

•0 

8. al., H 2 SO 4 

5 

1.909 (cr.) 

d. 


1. 

i. 

8. a., alk., (NHObCOs 

6 

4.32526 

510 ± 10 

590 

d. 

d. 

8. al., eth., CSs 

7 


60 

d. 100-200 

V. a. 

V. s. 

V. 8. al. 

8 


2200 ± 100 

d. 2240 

d. 

d. 

d. a., cone, alk.; i. al. 

9 


-2HsO.100: 

-3H20,220 

d.350 

38.2226 



10 

3.025 

2570 

ca. 3900 

.00002*0 


8. uonc. H2S04, fus. KOH; 







i. dtl. a., dk. 

11 

1.168* 

108 

270 

si. 8. 

d. 

8. a., al., eth. 

12 


-H*0. 100 


8. 

8. 

8. ac. a. 

13 


120 





14 

2.03 

- 2 H 20 , 100; 
- 4 H 2 O. m 





15 

3.0 






16 

2.6 






17 

2.443 

d.540 


i. 

d. to BeS 

0 

0 

18 

1.713«»‘ 

- 2 H 20, 100 

b 

42.5*6 

lOOioo 

si. 8. cone. H 28 O 4 

19 

2.36 



d. 

d. 


20 

9.80 

271 

1470 (1420- 

i. 

i. 

8. HNOs, b. H2S04, aq. 




1560) 



reg.; si. 8. h. HCl 

21 


d. 


1 . 

1 . 

8. ac. a. 

22 

7.14 ■ 





s. a.; I. eth. 

23 




i. 


24 


287 




3 HCl, HBr, eth.; 1 . al. 

25 

5.7 

218 

453 

d. to 

d. 





BiOBr 



26 

6.86 

d. 1 


»• 

1 . 

8. a. 

27 


320 





28 

4.86 

163 

d.300 

d. 


8. a., al., eth., acet. 

29 

4.75 

230-2 

447 

d. to 

d. 





BiOCl 



30 

31 

32 


225 

d. ■ 


d. 



3.458 


i. 

d.8. 

1 . 

d. 8. 

8. a.: i. alV', 

6. NH40H:s 1.8. al. 

33 

8.75 



i. 


8 . a., acet.; i. al. 

34 

d. ■■■ 


1 . 


1 . al., eth. 

35 



22 




36 

4.36 

-HsO, 100 

-HHsO, 

0.00014 

d. 

8 . a.; i. or si. a. cone. alk. 



d.415 

400 




37 




1 . 

d 

si. 8. HNO 3 ; 8. HI, KI.3.5 







abe. al. 

38 

5.7 

439 (408) 

d.500 

i 

d. 

8 . HCl, HI, Kl, 3.5 abs. al. 

39 



14.4*6 


v.8.HN6j;s. a., 42“ acet. 

40 

2.83 

d. 30 

- 6 H 2 O, 80 

d. 

d.' 

41 

4.928» 

d. 260 


i. 

>• 

8. a.; i. al. 

42 




i. 

i. 

8. a. 

43 

5.6 






44 

5.6 

-H 2 O, no 

-2H.0. 180 
-0,305 



8 . a. 
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• PHTSlCAli CONSTANTS OF 


No 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Bismuth 

oxide, tn- 

BisOt 

466 00 

rhomb yel 

2 

“ “ 

BbOs 

466 00 

cub. gray-blk 

3 

“ “ 

Bi20a 

466 Of 

rhomb., 1.91, av . wh it 

4 

“ “ (biemite) 

Bi203-3H20 

520 05 

rhomb,, 2,01, 1 82 

5 


B 12 O 4 

498 OC 

br. or dk. riHl 

6 

BijCifHaO (or 

516 02 

red 

7 

oxybromide 

HB 1 O 3 ) ( 

BiOBr 

258 01) 
304 92 

col. cr. or w'h. powd 

8 

oxychlonde 

BiCXll 

260 46 

cr or wh. powd 

9 

oxyfluoride 

BiOF 

244 OC 

wh. cr. or powd 

10 

oxy iodide 

BiOl 

351 92 

rhomb red cr 

11 

or/Aophosphate 

B 1 PO 4 

304 02 

moiiocl. wh 

12 

propiooa^, basic 

Bi0(',,H60, 

298 07 

wh. powd.; faint odor prop acid 

13 

salicylate 

Bi((:7H80i).2H..() 

382 14 

wh. powd 

14 

’• , basic (oxysali- 

BiICtH^O,). B 12 O 3 

1086 33 

wh micro, er 

15 

cylate) (subsalicylate) 
selenidc, tn- (guanaju- 

Bi>Se,< 

0.54 88 

rhomb, blk 

16 

atite) 

sulfate 


706 18 

wh need 

17 

sulfide, mono- 

BiS 

241 06 

gray (exist, quest) 

18 

“ , tri-(biamiithinite) 

Bl'Ss 

514 18 

rhomb, br.-blk , 1 315. 1 1)00. 1 670 

19 

tartrate 

Bi2(('4H40.,).< 6H.() 

970 31 

wh. powd 

20 

teUuratc (montamte) 

Bi2Tea-2H/) 

677 64 

biaxial, /3 2.09 

21 

tellunde, tn- (tetra- 
dymite) 

Boric acid, ortho 

BiiTea 

800 83 

rhbdr., gray 

22 

H,,BO. 

61 84 

trul u>l.. 1 4.)(. 1 459 

23 

(boracic acid) 
“ " tetra- (pyro) 

H2B4(>r 

157 30 

vitr. or wli. im)vk1 

24 

Borinetrlamine, tn- 

IBiN.a, 

80 53 

col liq 

25 

Borinoamlnoborlnc 

BjH.N 

42 70 

col. liq 

26 

Boron 

, B 

10 82 

monocl. yel or br amor powd., 

27 

1 

bromide | 

‘ BBr, 

250 57 

2.5 Iq (X579 m) 

col. fum. liq., 1.553''' 3 ^F) 

28 

“ (mono) hydride. ; 

BsHtRr 

106 60 

col g.is 

29 

penta- 

“ (mono) lodide.di-' 

BBrl. 

344 58 

lol liq 

30, 

“ (di-) iodide 1 

BBrjI 

297 57 

col lu; 

31 

carbide J 

B^r 

55 29 

blk or 

32 1 

chloride 

Bn , 

117 19 

col fum liq„ 1 428“' MF) 

33 

chloride (mouo-) hydride,; BifliCl 

62 14 

col gas, highly uii.st.ablf 

34 

peuta- 

fluonde 

BF,, 

67 82 

col gas 

35 

hydride (diboraiic. Imro- 

B-Hr. 

27 69 

col. g.as, sickly sweet odor m low cone. 

36 

ethane) 

hydride' (dihydrotetra- 

B.H,« 

53 36 

col. pois. ga,s, disg (vlor 

37 

rxirano, borobutaiie) 
hydride (peutaboram , 
stable) 

hydride (pentaVxiraiie, 

B,.}l4 

63 17 

eol liq., poif. , bad tnlor, spent iiitlani 

.38 

B.Hn 

65 19 

col. hq.. turii.s yel on .standing 

39 

unstable; dihydrofK'iita- 
borane) 

hydride (hexaborain*) 

" (decaboraiie; 

B^H.., 

75 00 

col iiu turns yel on standing 

40 

BioHii 

122 31 

col. need, rhomb 

41 

iodide 

Bl, 

391 58 

col pi , livg 

42 

iodide (mono-) hydride, 
penta- 

nitride, mono- 

BiHi,! 

153 60j 

col. mobile hq. 

43 ; 

BN 

24 83 

airiur. wh 

44 ’ 

" , di- 

BNi 

38 84 


45 

oxide (boric anhydride) 

BiOo 

69 64 

vitr. col,, 1.464 

46 ' 

phosphide 

BP 

41 84 

maroon powd 

47 

selemde, tri- 

B/Re,. 

258 52' yel. gray powd 
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INOBOANIC COHPOVNBH (Continued) 






1 Solubility in grains per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 
point, ®r j 

Cold 

water 

* 



density 

point, T 

Hot 

water 

Alcohd, acids, etc. 

1 

8.9 

820 

1890 (?) 

i. 

i. 

s a. 

2 

8.20 

tr. 704 


1. 

1. 

8. a. 

3 

8.5 

860 




si. 8. a. 

4 

4.36 j 

d. 415 





5 

5.10 

0, 150 

-2 0,357 

1. 

1. 

8. a.. KOH 

6 

5.7.5 

-HjO. 120 

-2 0,300 
(3.57) 

I. 

*• 

s. a., KOH 

7 

8.08 



1. 


s a., i. at. 

8 

7.72 

red ht. 


1. 

i. 

8. a.; 1 . acei., tart* a.. N£b 

9 

7.5 

d. 


1- 


s. a. 

10 

7.92 

d. 


1. 


s. a.; i. bIm chi., K1 

11 

6.323>‘ 

d. 


1. 

i. 

s. HQ; 1 . dU. HNOa, al. 

12 




’• 


V. 8. dll. HCl; i. al. 

13 


135 d. 


d. 



14 




1. 


8. a., alk.; i. al., eth. 

1.5 

6.82 

710 

d. 

i. 


1 . alk. 

16 

5.08“ 

d. 


d. 

il 

8. a. 

17 

7.7 

685 


V. .si. s. 



18 

7.39 

685 d. 


0.000018“ 


8. HNOs; i.dil. a. 

19 

2.S95a 

-3HA 105 


. 1. 

1. 

s. a., alk.; i. al. 

20 

3.79 






21 

7.7 

573 

i 




22 

1.435“ 

185 d. 

-UH*0, 

300 1 

1.95® 

6.162' 

39.1 

282® glyc., .0078 eth., 6.56 
al.; si. 8. acet. 

23 




P. 

s. 

s. al. 

24 

0.824“; 0.898S7 

-.58 

53 

hyd. 

hyd. 


2.5 


-66..5 

76.2 

s. in tnbonne triamine 

26 

2jJ; 1.73 (am.) 

2300 

2550 

>• 

1. 

s. HN()s. HjSOt; i. al., eth.. 







alk. 

27 

2.6.50" 

-46 

90.1JW 

d. 


s. al., ecu 

28 1 


-104 

ca. 10 

hyd. to H 
TOr+H: 

BO- ! 

29 



180 

d. 

d. 


.30 



125 

d. 

d. 


31 

2.508 .522 

23.50 

>3500 

1. 

1. 

8. fu8. aik.; i. a. 

32 

1.434" 

-107 

12.5 

d.toHni 

-4- H-ao, 

d.al. 

33 



-78‘« 

hyd. 



34 

2.99 g/l 

-127 

-101 

106 cm" 

d. 

d. al.; s. ooDo. HiSOt 

35 

Iq. 0.447 

-16.5.5 

-92.5 

si. s. d. 


s. N HiOfi 


sld. 0.577 



toHiBO 

3 i- Ht 


36 

Iq. 0.59 w 

0.56 “ 

-120 

(-112) 

17.6-18.0 

al. hyd. 


d. al.; B. hi. 

37 

0.61" 

-46.6 

()>• 

hyd. 



38 


-123.4 

65 

hyd. 



39 


-6.5.1 

07: 

hyd. 



40 

0.94: Iiq. 0.7S1W 

99.7 

100«; 156‘««: 

1 fd. a. 

d. 

V. s. a. al.. eth., ha. 



213 extmp. 



41 

3.35«> 

43 

210 

d. 

d. 

d. al.; ▼. 8. CS*. CCl*, be. 

42 

Iiq. 1.8*>w;8ld. 

-no 

0« 

j hj-d. to H 

BOs + HI 

-i-H: 


2.0-n? 



43 

2.25 

eo. 2730 

8ubl. 


i. 

d. HQ, HF, EUSOi 

44 



mo*-* 



45 

1.844 

M. 677 


d. 1.1® 

15.7'®® 

8. a., al. 

46 


ign. 200 1 


1 . 

1. 

i all solv. 

47 



d. 

d. 





PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

Mol. 

Crystalline form, color and index 

wt. 

of refraction 


Boron 




1 

(tri-) silicide 

BSi 

60 52 

rhomb, blk 

2 

(hexa-) sihcide 

BS\ 

92 98 

blk. cr 

3 

sulfide, tri- 

BiSn 

117 82 

wh. cr. or vitr 

4 

“ , perita- 

BiS, 

181 94 

wh. cr. (exist quest ) 

5 

Borotungstic* acid! . 

HjBW.iO^o 30H,O 

3403 39 

tetrag. col 

6 

Bromic arid 

HBrOi 

128 92 

known in soln. only, col. or yelsh 

7 

Bromine 

Br. 

159 83 

rhomb, or dk. red liq . 1 661 

8 

aside (bromoasidiO 

BrNi 

121 94 

or red liq 

9 

chloride 

BrCl 

115 37 

red-yel. liq. or ga^ 

10 

fluoride, tri- 

BrF* 

136 92 

col .-gray ycl. liq 

11 

“ , penta- . 

BrFi 

174 92 

col, liq 

12 

hydrate 

BrjlOHO 

339 99 

oct. red 

13 

Bromoaurlc arid 

HAuBrrSH-O 

607 95 

red-br, cr 

14 

Bromoplatinlr arid 

HjPtBrsSH-O 

838 89 

monocl. red, deliq 

15 

Bromous arid, h^po- 

HBrO . 

96 92 

col .-y el 

16 

Cadmium... . 

Cd 

112 41 

hex. silv.-wh. malleable met., 1.1.3 

17 

acetate 

Cd(C2H;02):;‘3h.0 

284 55 

monocl. col , odor ac. a 

18 

amide 

Cd(Nfl .)2 

144 46 


19 

benzoate 

Cd(CvHi.O.)r 

2 H 2 O 

390 66 


20 

borotunsstate 

Cd6(BW,.C>4(.)> 

a:H20 


ycl. cr. tru;l 

21 

bromate 

CdCBrOj) . H-0 

386 26 

rhomb wh 

22 

bromide 

CdBr 2 

272 24 

ycl. cf 

23 


CdBr> 4H'(> 

344 31 

sm. wb. need effi 

24 

carlwnate 

CdCOi 

172 42 

trig wb 

25 

chlorate 

Cd(C10i).*2H.0 

315 36 

col. pr., deliq 

26 

chloride 

CdCl: 

183 32 

hex. col 

27 

“ 

CdCl 2 - 2 m.O 

i 228 36 

monoel col , 1 6.513 

28 

ohloroacetate tr,- 

CdtCoClaO.)- 

464 22 

rhomb 

29 

, di- 

I 3 H 2 O 

Cd(C 2 HCl 20 .).- 

386 31 

need 



H 2 O 



30 

" , inono- 

Cd(C 2 H 2 C 102 ).- 

1 407 49 




6 H 2 O 



31 

cinnamate 

Cd(C9H702)2 

406 70 


32 

cobaltinitnte 

CdjlCofNOi)®]' 

1007 21 

yellow 

33 

cyanide 

Cd(CN )2 

164 45 

cr 

34 

ferrocyanide 

Cd 2 Fe(CN)«-THO 



35 

fluonde 

CdF 2 

150 41 

cub. wh 

36 

fluosilicate 

CdSiFe 6 H 2 O 

362 57 

' hex col 

37 

formate 

CdlCHO.j. 211 0 

238 48 

monocl 

38 

fumarate 

C:dCdH204 

226 47 


39 

hydroxide 

S Cd(OH )2 

146 43 

trig, or amor wh 

40 

iodate 

Cd(IOa )2 

462 25 

wh cr 

41 

lodatc 

Cd(I03)2*Il>0 

480 27 

monocl., small cr 

42 

iodide (d) 

Cdl: 

366 25 

hex. brnalj 

43 

" (fi) 

Cdle 

366 25 


44 

lactate 

CdfCsHiO,)-. 

290 66 

' npf*<l 

45 

maleate 

CdC4H204 2H.0 

262.50 


46 

permanganate 

(^d(Mn04).'6H20 

458 37 


47 

nitrate. 

Cd(N07)2-4H20. . 

308 49 

prism, need, wh., hyg 


388 





INORGANIC COMPOUNDS (Continued) 






1 Solubility in grams per 100 ml of 

No. 

Sp. gr. or 
density 

Melting 
point, *C 

Boiling 
point, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2.52 



1. 


d. H2S04, KOH; si. s. 
HNO 3 

2 

2.47 



i. 


d.H2S04;8.HN03;i.K0H 
d. al.; si. 8, PClj, SCli 

3 

1.55 

310 


d. 


4 

1.85 

390 


d. 

d. 

d. al. 

5 

3.0 

45-51 


8. 


s. al., etb. 

6 


d. 100 


V. 8. 

8. d. 


7 

2 928M 

-7.3 

58.78 

4.17»; 

3.52“ 

V. s. al., ohl., eth., CSs 


3.12*" 



3.58“ 


8 


ca. 45 

exp. 



8. cth., Kl; si. 8. bs., Igr. 

9 



d. 10 

8. d. 


8. CSi, eth. 

10 

2.49»« 

(-2) 8.8 

135 

d. viol to 

C>i30Br, 

d.alk. 





HF, HB 

rOs 


11 

2.466“ 

-61.3 

40.5 

d. 

d. 


12 


d. 6.8 


8. 



13 


27 


V. 8. 1 


s. al. 

14 


<100 d. 


V. 8. 

V. 8. 


15 


40 (vac.) 


8. i 

i s., d. 

8. eth., chi. 

16 

8.642 1 

320.9 

767 -i 2 

1. 

1. 

8. a., NH4N0«, h. HjS 04 

17 

2.01 

-HjO. 130 


V- 8. i 

; Y. E. 

V. 8. al. 

18 

3.05“ 

d. 120 





19 




3.34* 1 


b 1. 8. al. 

20 


75 i 

i 

1250»» ; 

V K. 


21 

3.758 

d. I 


125«< 


i. al. 

22 

5.192“ 

567 ! 

963 

57»® 

162‘«* 

26.6“ al.; 0.4“ etb.; s 







HCl 

23 


tr. 36 


12110 


25 al.; s. aoet.; si. s. eth. 

2^ 

4.258* 

d.<500 


1. 


8. a., ECN, Nfl4 salts; 

1 



! 

1 


i. NHa 

25! 

2.28 >8 

80 

1 

298® ! 

487“ 

8. a., aoet., al. 

26 

4.047“ 

568 

980 ' : 

140“ ; 

ISO"* 

1.52“ al.; i. aoet., etb. 

27 

3.327 

tr.34 


168“ j 

180«» 

2.05“ meth. al.; si. s. al. 

28 

2.093“ 






29 

2.132“ 

1 





30 

1.942“ 






31 




0.7“ 



32 

33 


d. 175 
d.>200 

j 

si. s. ' 

1.7“ 1 

V. s. 

1 d. a., alk., org. solv. 

1 s. a., KCN, NH 4 OH 

34 



1 

1. 

i. 

fi. HCl 

3.5 

6.04 

1100 

1758 ! 

4,35“ ' 


! s. a., HF; i. al.. NHi 

36 




8. 

s 

IS. 50%al. 

37 

2.44 

d. 

! V. B. 



38 

39 

4.79“ 

d. 300 

1 0.9*® ! 

0.00026** i 


8. a.. NH 4 s^ts; i. alk. 

40 

6.43 

d. 


Sl. 8. 

s! s. 

8. HNOj, NH 4 OH 

41 


-HiO, 160 


Sl. 8. 1 ?l. S. j 

8. HNOi. NH 4 OH 

42 

5.670«> 

388 

713 

79.8®; ! 127.6'®» 

8. a., eth., al.. NH 4 OH; 





85.2« ; 


si. s. NHi, acet. 

43 

5.305*® 



1 



44 




10 ' 

12.5 

i.al. ■ 

45 




0.66“ 1 



46 

2.81 

d.95 


V, 8. 

V s. 


47 

2.455«7 

100 (60) 

132 

109.7®; J 
140.4“ 1 

i 

326“* 

s. al.. NHa; i. HNOa 
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PHYSICAL COKSTANTS or 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of retraction 

1 

Cadmium 

oxalate 

CdC .04 3 H 2 O 

254 48 

wh 

2 

oxide, sub* 

Cd2()(?) 

240 82 

grn. amor 

3 

“ 

CdO . 

12 s 41 

amor., br 

4 

“ 

CqO 

128 41 

cubic br 

5 

oriAophosphate 

Cdj(P04)2 

527 27 

amor, col 

6 

salicylate 

CaCCiH^Oa).. H.0 

404 65 

need, wh 

7 

selenate 

CdSe04-2H20 . 

291 40 

rhomb 

8 

metosilicate 

CdSiOs 

188 47 

col rhomb 

9 

sulfate 

CdS04 

208 47 

rhomb, wh 

10 

“ 

CdSO^ 4 H 2 O 

280 53 


11 

“ 

SCdSO. sHjO 

769 54 

monocl. wh., effl , 1.565 

12 

sulfide (greenockite) 

CdS. . . . 

144 47 

hex. yel.-or., 2.506, 2.529 

13 

sulfite 

CdROi 

192 47 

cr 

14 

tartrate 

CdC4H406 

260 48 

wh. cr powd 

15 

tclluride 

(MTe 

240 02 

blk. cub 

IG 

tungstate 

CdW04 

360 33 

ycl. cr 

17 ‘ 

Cadmium com- 
plexes: 

T etraniminecadmium 

[Cd(NH4)4](Re04)‘. 

681 16 


18 

jjcrrhenate 

Tctrapyndiriccadmium 

fluoaihcate 

Calcium. . 

(Cd(C6H6N)ilSiFo 

570 S6 

tncl. wh 

19 

Ca 

40 08 

cub. ailv. wh sott m»'t 

20 

acetate 

CafC2H502)2. . 

158 17 

col., 1.55. 1.56, 1.57 

21 

“ 

Ca(C2H30-.)2'H20 

176 18 

col need 

22 

alumiiiate 

CaAl204 (or CaO* 

158 02 

rhomb or monocl col., 1.643, 1.655, 

23 


AI 2 O 4 ) 

CasAbOf. (or 3CaO‘ 

270 18 

1.663 

cub., 1.710 

24 

aluminosilicate 

AhO.-,) 

CaAbSieO, 

278 14 

tncl 

25 

(anorthite) 

orlAoarsenate 

Ca4(As04).' 

398 06 

wh. amor, powd 

26 


Ca3(As04)2’3H20 

452 11 

col or wh. powd 

27 

arsemde 

CasAsz . . . 

270 06 

red cr 

28 

azide 

Ca(N.O.- 

124 13 

rhomb, col 

29 

benzoate 

Ca(C7H502)2-3H20 

336 35 

rhomb col 

30 

me2oborate 

Ca(B02)2 

125 72 

col long flat pi. rliomb , 1.540, 1 656. 

31 

.. 

Ca(B02)2 2 H 2 O 

161 75 

1.682 

cub 

32 

“ 

Ca(B02)i-6H20 

233 82 

col hex 

33 

(efroboratc 

CaB407 

195 36 

readily vitrilied 

34 

boride 

CaBb ■ 

105 00 

cub. blk 

35 

bromate 

(’a(Br03)2-H.>0 

313 93 

monocl 

36 

bromide 

CaBr. 

199 91 

need., dcluj 

37 

“ 

CaBr2 3 H 2 O 

253 96 

rhomb 

38 

“ 

CaBr. 6 H 2 O 

308 01 

hex col . 

39 

butyrate 

{WC4H70,)-.-H20 

232 29 

col 

40 

cacodylate . 

Ca|(CH.j)2As0.j2 

CaC.. 

314 04 

wh. gran., almost odorl powd 

41 

carbide. 

64 10 

rhomb, gray 

42 

carbonate (aragonite) 

CaC04 

100 09 

rhomb, col., 1.530, 1.681, 1.685 

43 

“ (calcito) 

CaC04 

100 09 

hex. col , 1.658, 1.486 

44 

.. 

CaC04-6Hi0 

208 19 

monocl., 1.460, 1.535, 1.545 . ... 

45 

chlorate 

Ca(C10,).2 2 H 2 O 

243 03 

monocl. wh.-yelsh., deliq 

46 

perchlorate 

Ca(C104)2-2H20 

275 03 





INORGANIC COMPOUNDS (Continued) 


No. 

Sp. gr. or 
density 

Melting Boiling 

point, "C point, “C 

Solubility in ( 

Cold Hot 

water water 

1 1 

{rams per 100 ml of 

Alcohol, acids, etc. 

1 

anh 3.32’8 

d. 

0.00337" 

0.009 

s. a., NH 4 OH; i. al. 

2 

8.192« 

d. 



d. a., alk. 

3 

6.95 

>1426 d. 900-1000 

i. 

i. 

s. a., NH 4 salts; i. alk. 

4 

8.15 

d.900 .... 

i. 

i. 

s. a., NH 4 salts; 1 . alk. 

5 


1500 

1. 


s. a., NH 4 salts 

0 



si. s. 

B 

s. a., NH 4 OH, al.. eth, 






glycerol 

7 

3.632 

-1 H 2 O.IOO 

V. s. 



8 

4.93 

1242 

V. si. s. 




4.691 

1000 

75.5" 

60.8‘0" 

i. al., acet., NH« 

10 

3.05 


140" 

135.5*"" 

1 . al. 

11 

3.09 

tr. 41.5 

114.2" 

87100 

50 al. 

12 

4 82 

1750100 aim. subl.mNi 

0.00013’8 

colloidal 

V. si. s NH<0H; s. a 



980 i 

1 



13 


d. : 

; si. 8. 


s. a., NH 4 OH; 1 . al. 

14 


. . 

! si. s. 


s. a., NH-tOH 

15 

6 20‘'- 

1041 

1 1 . 


d. HNOa; 1 . a. 

1 



1 0.05 


S. NH 4 OH 

17 

3.714“ 




0.037 cone. NH 4 OH 

18 

2.282 j 





IS 

1.56 ! 

810 1240 

Id. to Ca(i 

0H)2-F 

R. a.; si. s. al.; i. bz., Itq. 




I H 2 


NHa 

20 


d. ... 

1374" 

20.7'"'> 

si. 8. al. 

21 

. 1 

d. 

1 43.6" 

34.3*"" 

si. 8. al. 

22 

3.67 

1600 

d. 


s. HCl; i. HNOi, H-SO* 

23 


1535 d. 

i. 


s. a.; not d. by KOH soln. 

24 

2.765 

1551 




25 



0.0048; 






.013“ 



26 



i. 

i. 

s. a. 

27 

3.0h«' 

d. ‘ . 

d. 

d. 

d. a.; s. hot HNOj 

28 


exp. 144-56 



.211i»al.;i. cth. 

29 

1 436’ 

-3H. 0,110 

2.67" 

8.3w> 


30 


1154 .. . 

si. s. 


s. a., NH 4 salts; si. s. ac. a. 

31 


d. 

.310»" 

0.40*0 

s. a., NH 4 salts 

32 


, 

0.25»" 



33 


986 




34 

2.33“-, 2 3‘" 


i. 

1. 

s. HNOs; si. 8. cone. HsS64 

25 

3.329 

-HA 180 .... 

V. 8. 

V. s. 



o6 

3.3.53^f* 

765 806-812 

125" 

312105 

s. a., al., aoet.; si. s. NHs 

37 


80-5 

240" 

ISSO**" 

s. a., al., acet. 

38 


38.2 149-50 

594" 

1360“ 

8. a., al, acet. 

39 


. . , 

22.0" 

17.3*"® 



40 



V. s. 



41 

2.22 

2300 ' . . 

i to ru( 


not d. by cone. H 1 SO 4 







42 

2.93 

d.825 . . . 

.00153“ 

.00190“ 

8. U., NH4(X 




(.146®)* 

(.088“)* 


43 

2.711“’ 

1339«>“*‘“- aubl. 898.6 

( .0014“ 

.0018» 

8. a., NH 4 CI 




(.13")* 

(077»6)* 


44 

1.771" 





45 

2.711 

-HA >100 “ . 

177.7* ’ 

V. 8. 

s. al., acet. 

46 


• 

188.6» 


& al.. aoet. 


• Solubility in water containing 002 (?) 
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PHYSICAL CONSTANTS OF 


No 

N aril • 

Formula 

Mol 

wt. 

Crystalline form, color and index 
of refraction 


Calcium 




1 

chloride 

CaCh 

no Of 

1 cub. col., deliq.. 1.52 

2 


CaCb H2O 

129 01 

1 col., deliq 

3 


CaClr2H!0 

147 03 

1 col 

4 


CaCl2 6H2O 

219 OS 

1 trig, col., deliq., 1.417, 1393 

5 

“ hypochlorite 
(bleaching powder, 
chlorinate lime) 

CaCl(OCl) 

126 9fl 

1 wh. powd.; strong Cl odor, prob. a 
mixt. 

0 

chloride fluoride ortho- 
phosphate 

CaClF 3Cai(P04)2 

1025 38 

col , 1 634, 1.631 

7 

Av/iochloritc . 

Ca(nO)>-4H/) 

215 06 

i col cr., deliq 

H 

chromate 

CaCrOr 2H.{) 

192 12 

monocl. pr., yel 

<) 

cinnamato 

C’a(r9H70,)> 3H.0 

388 42 

col er 

10 

citrate 

CaiailfiO:).- 

4H..0 

570 51 

need, wh., 1.515, l..")30, 1.580 

11 

cyanamide 

CuCN- 

80 11 

hex. rhbdr. col 

12 

cyanide 

Ca(CN)j 

92 12 

rhbdr 

13 

cyanophitiniti 

CaPt(rN)4 5H..0 

429 46 

rhomb . yel., grn fIuor»s., 1.622b 

14 

ethylsulfate 

Ca(C.H»S04)> 

2H:0 

326 35 

wh. cr 

15 

ferncyanide 

Ca4FefrN)..|r 

12H>0 

760 33 

red, need., delii| 

16 

ferrocyanide 

Ca;Fe(rN)fi-12H..O 

508 30 

triel. ycI , 1 570, 1 582, 1 .596 

17 

fluoride (fluorite) 

CaF- 

78 08 

cub. col., lum. with heat , 1 434 

18 

fluosilicate 

CaHiF. 

182 14 

wh. cr. powd. tetr 

19 


OaSiF., 2H.0 

218 17 

tetr. col 

20 

formate 

Ca(CHO.).> 

130 12 

rhomb., col , 1.510, 1.514, 1.578 

21 

fumarato 

CaC4H204 3H2O 

208 18 

rhomb, col 

22 

d-gluconate 

Ca(Cr.Hn(>,)i H,.0 

448 39 

cr. powd., need 

23 

glycerophosphate 

CaC,H6(0H)J»04 

210 19 

wh.cr, hyg jxiwd 

24 

hydride 

CaH2 

42 10 

gray-wh cr, powd 

25 

hydroxide 

Ca(0H)2 

74 10 

rhomb, trig col 

26 

lodate (lautarite) 

Ca(IOj)-> 

389 92 

tricl 

27 


Ca(IOi)- 6H.-0 

498 02 

rhomb., 1.686, 1.044, 1.601 

28 

iodide 

Cah 

293 92 

yeLsh.-wh. pi., deliq 

29 


Calr6H20 

402 02 


30 

isobutyrate 

(^a(C4H702) . H2O 

232 29 

col 

31 

lactate 

Ca(C3H50i)i-5H..0 

308 30 

wh powd 

32 

laurate 

Ca(CuH2j02)2 H2O 

456 71 

wh. neiHl , off! 
wh. amor, powd 

33 

hnoleati' 

Ca(CisHu02K' 

698 94 

34 

magnesium wr/Ziosilicat** 
(merwinite) 

CajMg(iSi04)2 

328 68 

monocl col. to pa. grn., 1.708, 1.711, 
1.718 

35 

d/-malate 

CaC.H40.s-3H20 

226 20 

rhomb, col., 1.545, 1.555, 1,575 

36 

/-malate 

C'aCiHA 2H2() 

208 18 

col 

37 

malatc, acid 

Ca(Hr4H406)2- 

6H2O 

414 34 

rhomb, or wh. cr. powd., 1.493, 1.507, 
1..545 

38 

male^tc 

CaC4H204 H2O 

172 15 

rhomb, col., 1 495, 1 575, 1.640 

39 

maionate 

CaC3H204-4H20 

214 19 


40 

permanganate 

Ca(Mn04)2-5H20 

368 02 

purp„ pr 

41 

or-methyl butyrate 
(ethylmethylacetate) 

CafCHsO.). 

242 33 


42 

molyMatc 

CaMoOj 

200 03 

tetr. col., 1 967, 1.978 

43 

nitrate 

CafNO.,)- 

164 10 

cub. eol., hyg 

44 

“ 

CafNO0.3H.O 

218 14 


45 


fVNO,)r4H.O 

236 16 

monocl. col, deliq, 1465, 1.498, 
1.504 
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INORGANIC COMPOUNDS (Continued) 






j .Soliihilitv in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 
point, “C 

Cold 

water 

Hot 

water 


density 

point, “C 

Alcohol, acids, etc. 

1 

2.512*6 

772 

>1600 

. 59.50 

l',')iuo 

s. al., ac. a., acet. 

2 


260 


76.80 

24910“ 

s. al.; 1 . acet. 

3 




97.70 

326W 

s. al. 

4 

1.68'* 

29.92 

-4H20, 30; 
- 6 H 2 O. 200 

2790 

536*0 

B. al. 

5 


d. 


d. pvln. 


d. a. 





a 



6 

3.14 

1270 


V. si. 8 . 



7 


d. 


V. 8. 

d. 

d. a. 

8 


- 2 Hj(), 200 


22 4«; 

18.2« 

s. a., al. 




16.3*0 



p 




0 . 22 * 

1.34*““ 


10 


- 2 H 50 . 130 

- 4 H 20 . 185 

.2,5*0 

.210» 

0.0065>“ al. 

11 



1190 

d. rvln. 

d. 






NHs 



12 




s. 

d. 


13 




s. 



14 




s. 


s. al. 

15 




V. 8. 

V. s 


16 

1.68 

d. 


86.8*** 

11.5“^- * 


17 j 

3.180 

1360 


0.0016*0 

0.0017*“ 

R. soln. NH4 salts; si. s. a.; 







1. acet. 

18 

2.662'* i' 



»!. s. 


8. HF, HOI, al. 

19 

2.254 



si. 8. d. 


K. HF. HCl; i. al. 

20 

2.015 

d. 


16.20 

18.4*““ 

i.al. 

21 




2.11*0 



22 

* 

-H 2 O. 120 


3.3*6 


V. .«1. s. al. 

23 




2*6 

lp«.s s. 

I. al. 

24 

1.7 

814-6 


d. to Ca( 


d. a , no known solv. 

.R. NH 4 ri soln , a., i. al. 

25 

2.343 

-H > 0.580 

d. 

0.18.5“ 

0.077*0“ 

26 

4.519“ 

d. 


0.10“ 

0.95'““ 

8. HNOj 

27 


d. 


0.130, 

1.22'““ 

s. HNO 3 





33*6 



28 

! 3.956*6 

575 

718 

66*0 

Sliuo 

.s. a., al., acet. 

29 


42 

160 

7570 

1680« 

s. u., acet., aL 

30 




28.8“ 

37.6'““ 


31 


- 3 H 2 O, 100 


3.10 

7.9*“ 

si s. a., 1 . al., eth. 

32 


182-3 


0.004*6 

0.0.55'““ 

0.059"' al., 1.72» al. 

33 




1 . 


s. al., eth. 

34 

3.150 






35 




0.321“ 

0.451** -6 

1 . al. 

36 




0.812“ 

1.224**6 

1 al. 

37 




si. s. 



38 




2.89*6 

3.21*“ 


39 




0.44“ 

0.72'““ 


40 

2.4 

d. 


331 *< 

338*6 

a. NH 4 OH 

41 




24.24“ 

25.6.5*“ 


42 

4.35 



1 . 


K. a.; i. al., eth. 

43 

2.36 

561 


102.0“: 

376'»o 

s. ai., acet. 





341*6 



44 


.ll.l 





45 

1.82 

a42.7; 1339.7 

d. 132 

266“ 

660*“ 

s. al., acet. 
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PHW81CA1. CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

(lalcium 

nitride 

CaiX. 

148 26 

br. or 

2 

nitrite ... 

Ca(NOi)rHiO... 

150.11 

hex. col.-yelsh., dcliq 

3 

“ . .. . 

Ca(NOi)r4H.O .. 

204.16 

col 

4 


ra(Ci«H.itO-.)- 

i\C>04 

602 97 


5 

oxalate 

128 10 

cub. col 

6 

oxide (lime). .. . 

CaO 

56 08 

cub. col. 1.838 

7 

*' , per- . 

(’aO. 

72 08 

wb . . 

8 

“ . . . . 

Ca()2'8H>0 . 

216.21 

tetr., pearly 

9 

palmitate 

CafCiJIsiOtV. 

550 90 

wh.or yelsh -wh. fattv powd 

10 

l-phenol-4-8ulfonate ... 

Ca(CbH404S)rH.(> 

404 42 

wh, to pinkish iK)wd 

11 

phenoxide 

Ca{0(\H5)> 

226 28 

rcdsh. powd 

12 

Aypophosphate. 

('a-PiOb 2 H 2 O . 

274 23 

gel 

13 

orlAophosphate, tn (tert ) 

(^at(PO02 

310 28 

amor wh. powd 

14 

“ , di- (.sec.. 

CaHPOr2H.O 

172 14 

monoel. wh., 1.5576, 15457. 1.5392 

15 

brushitc) 
** , mono- 

Ca(HiP0i)rH>0. 

252 17 

tricl. eol., deliq., 1.5292, 1.5176, 

lb 

(prim.) 

pj/ropbosphate ... . 

CaaPjOr.. 

254 20 

1.4932 

biaxial, col .... 

17 

(’.a>P-(>7-5HiO 

344 28 

monoel., 1.539, 1.545, 1.551 . 

18 

metaphosphate 

(’afPOa)^ . 

198 12 

col 

19 

phosphide . 

CasP... .. . 

182 28 

rtKi cr 

20 

Aypophosphite . , 

Ca(H2pO.). 

170 15 

monoel, wh -gray 

21 

j orf/iephosphite, di- 

2C'aHPOr3Ii.O. 

294 26 


22 

<7r//ioplumbate 

CaaPbOa . 

351 37 

n-d-br. cr 

23 

plumbite ... 

CaPbO. 

279 29 

cr 

24 

propionate. . . . 

Ca(CiHiiO>)rH>0 

204 24 

col. monoel tab! 

2.5 

i-qumate 

(VCVHidX,)..- 

602 56 

rhomb, leal 

26 

salicylate 

lOHaO 

Ca(ChH50i<)-'2H/) 

350 33 

oct 

27 

“ 

f;a(C7Hf.Oa)2-3H>() 

308 35 

monoel wh.;2H’C)oct 

28 

sclenate 

CaSe04 . . 

183 04 

col., (2H';0, monoel ) 

29 

scU nide 

OaSe 

119 04 

simple cub , 2.274 

30 

metabihcate (a) (pseudo- 

CariiO^ 

116 14 

monoel. col , l.()10, 1 611, 1.664 

31 

wollastonitc) 
melosilicate (/3) (wollas- 

CaSiO. 

116 14 

monoel. col., 1.616, 1.629, 1.631 

32 

tomte) 

sihcidc . .. 

CaSi? 

96 20 


3.3 

stearate 

()a( C’ibHif,0*)> 

607 01 

cr. powd 

34 

succinate 

OaCaHaOi 3H.(> 

210 20 

col., 1.460, 1.540, 1.610 

35 

sulfate (anhydrit‘0 

raS04 . . 

136 14 

' rhomb or monoel. col., 1..569, 1 .575, 

36 

“ (soluble anhy- 

CaSOi 

136 14 

1 1.613 

trie!, ni'ed 

37 

drite) 

“ (g>'phum) 

raS04-2H20 . 

172 17 

monoel, col , 1 521, 1 .523, 1 .530 

38 

sulfide (oldhamitc) 

OaS . 

72 14 

cub. col., 2.137 

39 

“ . hydro- . 

f’a(HH)>-6H20. 

214 31 

[ pr. col 

40 

sulfite 

f'aH0a-2H20 

156 17 

1 hex. col 

41 

“ , acid. 

rvHSOOi 

202 22 

yelsh. Ikj., strong SOj odor 

42 

f/-tartratc ... . 

CafW)., 4H*() 

260 22 

rhomb., 1.525, 1.535, 1 550 

43 

d/-tartrate 

0aCiH40..’4H>0 

260 22 

tricl , powd or need 

44 

mesotartrate. . i 

(aCiH^Ob 3 H 2 O 

242 20| 

monoel or tricl pr 

45 

j 

tellunde. ... 1 

CaTe 

167 69 

simple cub , 2,51“..58 

46 

tellurite . . 

( aTeO, 

216.69 

wh. Heoks 







mORaANlC COBiPOUNR^ (Continued) 






Solubility in grains per 100 ml of 

No. 

gr.or 

deuity 

Melting 
point, “C 

Boiling 

point, 

Cold 

water 

Hot 

water 

Aloohol, acids, etc. 

1 

2 63« 

900 


75.5 d. 

247 d. 

s. dll. a.; i. abs. at 

2 

2 23®<; anil. 
2.53»» 

-H 20 . 100 


45.9“ 

89.6®4 

si. 8. al. 

» 

1.674? 

- 2 H 2 O, 44 


74.90 

106« 

8. al. 

4 

, 

83-4 


004» 

02)3“ 

si. a. eth. 

5 

2.24 

d. 


0.00067“ 

02)014® 

8. a.; 1. ae. a. 

6 

3.40 

2572 

2850 

.131»«d. 

.07“ d. 

s. a. 

7 


d. 275 


si. s. 


s. a. 

K 


-8HsO. 100 

d. 275, exp. 

si. h. 
ev.O 

d. 

s. a., NH 4 salts; i. at, eth. 

9 


.... 


0.003® 


V. at 8. at; 02)08® eth. 

10 




s. 


s. at 

11 




si. s. 


si. 8. al. 

12 




i. 


8 . HCt H4P20«, H 2 P 2 O 6 

13 

3.14 

1670 


0.002 3 

d. 

8, a.; i. al. 

14 

2.306'* 

d.25 


0.02®; 

0.0316*8 

0.075'oo,d. 

8. a.; i. al. 

15 

2.220« 

-H 2 O. 109 

d. 203 

1. 

d 

s. a. 

16 

3.09 

1230 


i. 


8. a. 

17 

2 25 



- - 

si. 8. 


8.a.;i. NH4a 

18 

2.82 

975 


i. 

1. 

I. a. 

19 

2.238® 

>1600 


d. ev. 

PH.4 


8. a.; i. at, eth^ bi. 

20 

• 

d. 


15.4“ 

l2.5’oo 

i. al. 

21 




si. 8. 

d. 

8. NH 4 CI 

22 

,5.71 ’ 

d. 


1 . 

d. 

s. a. 

23 


d. 

• 

sl.s. 



24 

. .. 



49.0“ 

.5.5.8>oo’ ’ 

1. al. 

25 



50; -IOH 2 O, 
120 


1 16“ 


i. al. 

26 




8. 

s. 

8. al. 

27 


• « 


1 2.70“ 1 

44 JIM 

s. al. 

28 

2.93; ( 2 H 2 O) 

2.68 



i 7.9« 

1 5.4"5 


29 

7.593 

' 





140 

2.905 

1 1540 

i .. . 

0.(H>95'' 


8. H(n 

31 

j 2.915 

tr. 1200 

• 




32 

2.5 

1 


i. 

d. 

1 d, a., bases 

33 


179-80 

*. • . 

0.004>‘ 


1. al., eth. 

34 




1 1.62“ 

0.8980 


36 

2.96 

i moiiuci. 14.50 

tr. to rhomb. 
1193 

0.298 

0.1619’op 

a. a„ NatSaOs, NHt salts, 
i glyc. 

:i6 

2.45 

. 




37 

2.32 

128 

-2H:>0, \m 

0.2410 

0.222100 

.s. a., Na 2 StOt, NHi suits. 
Rlyc. 

38 

2.18“ 


d. 

0121“ d. 

.4614100 d. 

d. a. 

39 


d'. is-iK 



V. 8. 


8, al. 

40 


~2H20, 100 


0.0043“ 

0.0011100 

8 . H 28 O 3 

41 




8 . 


8. a. 

42 


d. 



0.02660 

02)689W‘ 

si. s. al. 

43 


-4HjO, 200 


0.0032® 

.0078«-o 

8. HCl; i. aoet. a. 

44 


-3HiO< 

170 


i. 

0.16180 

.028“ ,085100 acet. a. 

45 

7.593 







46 


>960 

. ... 

si. a 

8. 

8. a. 





PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

Mol 

Crystalline form, color and index 

wt. 

of refraction 


Calcium 




1 

thiocarbouate 

CaCS* 

148 27 

yel 

2 

thiocyanate .... 

Ca(SCN)2-3H20 . 

210 28 

wh. cr., deliq . . 

3 

(fithionate. 

CaSiOe 4 H 2 O 

272 26 

trig col., 1 5496 

4 

thiosulfate 

CaS208-6H20 

260 30 

tricl 

5 

metatitanate (perovskit<') 

CaTiO, 

135 98 

rhomb., ^ 2 34 

6 

tungstate (scheelite) 

CaW04 

288 00 

tetr. col. or wh. sc , 1.918, 1.934 

7 

OTclatungstate 

CaW4Oij.l0H2O 

1163 02 

col tncl 

8 

valerate 

Ca(CsH»02)2. 

CaZrOi 

242 33 


Q 

wietozirconate 

179.30 

monocl 

10 

Carbon amorphous 

C 

12 01 

amor, blk 

11 

12 

“ graphite 

“ diamond 

c . 
c 

12 01 
12 01 

cub. blk 
cub. col., 2.4173 

13 

bromide, di- (tetrabro- 
mocthylene) 
bromide, tn- (hexabro 

C2Br4 

343 68 

14 

C2Br« 

503.52 

rhomb, pr. 1.740, 1 847, 1 863 


moethane) 



15 

bromide, tetra- (tetra- 

CBr4 

331 67 

col. monoel. tab 


bromoethaiie) 



1 59998»»-6 (He) 

16 

chloride,di-(tetrachloro- 

C 2 CI 4 

165 85 

col liq., cth odor, 1.5055 


ethylene) 



17 

chloride, tn-(hoxarhloro- 

C2Cle 

236 76 

rhomb , tnel or cub , col 


ethane) 



18 

chloride, tetra- (tetra- 

ecu 

153 84 

col. liq , 1.46305«. . . 


chloromethaue) 



19 

fluoride, tetra- (totra- 
fluoromethane) 

CF 4 

88 01 

col. gas 

20 

iodide, tetra- (tetraioilo- 
methane) 

CI 4 

519 69 

octahdr. rod 

21 

oxide, 8ub- 

(^40. 

68 03 

col gas or liq , 1.4538*’ 

22 

“ mon- 

CO 

28 01 

1 col odor, poisonous gas 

23 

“ di- . 

(;02 

[ 44 01 

col odorl gas or eol liq 

24 

selenide salhde 

CSeS 

123 03 

yel. oily liq 

25 

sulfide, sub- 

CIS 2 

100 15 

red liq 

26 

“ , mono- 

CS (or (CH).r) 

44 07 

red powd 

27 

“ » ‘l'- 

CSi 

76 13 

inflam col liq , 1 62950’*' 

28 

“ tellunde 

CSTe 

171 68 

yel -red 

29 

Carbonic add 

H 2 CO 4 

62 03 

exists only in solution 

30 

Carbonyl bromide 

COBr. 

187 84 


(carbon oxybromide) 




31 

Carbonyl chloride 

(phosgene, carbon oxy- 

COTh 

98 92 

col. pois. gas or col volat liq 


chloride) 




32 

Carbonyl sulflde 

COS 

60 07 

gas .... 


(carbon oxysulflde) 



33 

Cerium 

Cc 

140 13 

cub or hex steel gray met 

34 

acetate (ous) . . 

Ce(C 2 H, 02)8-1 iH.O 

344 29 

wh.-redsh. cr. powd 

35 

benzoate (ous) 

Ce(C7Hi02)8-3ll20 

557 51 

wh. to redsh -wh. powd 

36 

bromate (ous) 

Ce(Br03)8*9H20. 

686 02 

hex. redsh wh 

37 

bromide (ous) 

CeBrj 

379.88 

wh cr, powd., delui 

38 

CeBr, H 2 O 

397 89 

need., deliq 

39 

carbide 

CeC2 

104 15 

hex, red 

40 

carbonate (ous) 

Ce2(C0,)8-5H20 

550 37 

micr. pr.j wh , 

41 

chloride (ous) 

CeCU 

246 50 

col. cr., aeliq 
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IN0RGAB91C COMPOUNDS (Continued) 


No. 

Sp. gr. or 
detuity 

Melting 
point, “C 

Boiling 
point, T 

So 

Cold 

water 

ubility in 

Hot 

water 

{rams per 100 ml of 

Alcohol, acids, etc. 

1 




a. 


8. al. 

2 




V. 8. 

V. 8. 

V. 8. al. 

3 

2.176 



160 

30» 


4 

1.872 

d. 


100* 

d. 

i. al. 

5 

4.10 






6 

6.06 



0.2 


8. NHiCL; 1 . a., al. 

7 


d. 




d. a. 

8 




8.28“ 

7.391““ 


9 

4.78 

2550 





10 

1.8-2.1 

subl. 3537 

42u0 (?) 

i. 


1. a , alk. 

11 

2.25 

3o27 

42u0 (?) 

1 . 


8. liq. Fe; i. a., alk. 

12 

3.51 

>3500 

42u0 (?) 

i. 


1 . a., alk. 

13 


57.5 

227 




14 

3.823 

148 - Od 

210 

i. 


s CS 2 V. si. 8. al., eth 

15 

3.42 

a48 4; 

189 5 

0.024M 


8. al., eth., chi. 



/S90.1 





16 

1.6311“ 

-22.4 

120.8 

i. 


8. al , eth. 

17 

2 091 

Bubl. 187 


1. 


8. al., eth., oils 

18 

1.595 

-23 0 

76.8 

V. si. 8 


8. al. bs., chi., eth. 








19 

1.96'«* 

-184 

-128 

si. K 



20 

4.32 

171 d. 


i. 

d. 

8. d h al.CSt, eth. 

21 

liq 1.114® 

-111.3 

7 

d. 



22 

1.250" g/1; 

-207 

-190 

3.50 eni3 

20*0 cm* 

8 al , CU 2 CI 2 , bf., ac a. 


Iq. 0 793 


(-192) 




23 

1.977" g/l; 

-56.6‘ 

-78 5 subl. 

171.30 

90.1“ 

311* al. cm*; 8. acet. 


Iq 1.101 w 



cm*; 

cm*; 



s 156-w 



3480g; 

097* g; 






.145**g 

.058W g 


24 

1.9874 

-85 

84.5 

1 

i 

8 CS 2 ; si. 8. al. 

25 

1.274 

-0.5 





26 

1.66 

d. 

200 

i. 


8 CS?, eth; i. al 

27 

1.261- 

-108.6; 

463 

0.22“ 

.014*“ 

8 al., eth. 


20 

fr*,-in 





28 

2.9-M 

-54 

d.>-64.0 



8 CS2,b8. 

29 




s. 



30 

2.44 


64.5 




31 

1.392 

-104 

83 

d.' 


d. a., al.; t. s. bs., tol.; 







8. ac. a. 

32 

2.72 g/l; 

-138 

-48 

1330 f m» 

40.3» 

V. 8 al., alk. 


Iq. 1.24-w 




cm* 


33 

cub. 6.90; 

640 

1400 

i. 

i. 

s dll a.; i. al. 


hex. 6.7 






34 


-1}H20, 

11 R 

d. 

26.51* 

16.2»* 


35 


110 

-3HA 100 



hI. 8. 

si 8. hot al. 

36 


49 


6. 



37 




S 



38 


d. 


S. 


8. al.' 

39 

5.23 



d. 

d. 

8. a 

40 




V. si. 8. 


8. dil a.. (NH*)2C0, 

41 

3.9^ 

848 (794- 

d. 

100 

d. ■ 

30 al.; 8. acet. 



812) 
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PHYSICAL CONSTANTS OP 


1 

Name, 

k ormula 

Mol. 

wt. 

Cerium 

citrate (ous) 

Ce(C6H507)-3iH20 

392 29 

cyanoplatmite (ous) 

Ce2lPt(CN)4]3- 

1502 46 

fluoride (ous) 

OeF,i 

197 13 


CeF^HaO 

234 15 

hexaantipyrme perchlo- 

[t>(CuHi2N<.0)r,]. 

1567 84 

rate (ous) 

(ClOdi 

1650 23 

hexaantipyrme iodide 

(Ce(CnHi2N.O)dIi 

(ous) 

hydride (ous) 

CeHa 

143 15 

hydroxide (ous) 

“ Oc) 

Ce(OH). 

191 15 

Ce(OH)4 

208 16 

lodate (ic) 

Ce(I03)4 . 

839 81 

iodide (ous) 

Cel.r 9HiO 

683 04 

nitrate (ous; 

Ce(N03)3-6Hi0 

434 25 

“ (ic), basic 

Ce(0H)(N03).i- 

397 21 

oxalate (ous) 

3 H 2 O 

re2((\-04).9H-0. 

706 47 

oxide (ous) 

(V>()4 

328 26 

“ (ic) 

CeO- 

172 13 

oxychloride (ous) 

(leOCl 

191 .50 

2,4-pcntanediorie deny 

(XCcHtO:).. 3HiO 

4<H 50 

(ou.s) (acetylacetonate) 
orffeophosphatc (ous) 

(VPO 4 

235 15 

(monaxite) 

) metaphosphate (ou.s) 

lre(PO,)' 

377 19 

[ salicylate (ous) 

Ce((:;H.i03)i . 

551 40 

1 silicidc 

CeSi^ 

196 25 

i sulfate (ous) 

Ce-.(S04)'. 

568 44 


Ce>(SC)4)3 4H->0 

640 .50 

5 

Ce2(B0i)r8H20 

712 57 

6 

re>(S04)4 9 H 2 O 

730 .59 

7 “ (ic) 

8 “ “ 

re(S04;2 

332 25 

rc(R()4)2 4H>0 

404 31 

9 sulfide (ous) 


376 44 

0 Cesium 

Cs 

132 91 

1 acetate 

VsCMh 

191 95 

2 aluminum sulfate 

rsAKSOt)^ I 2 H 2 O 

568 19 

3 benzoate . 

CsCvHftO. 

254 02 

4 bromate 

CsBrOj 

260 83 

5 bromide, mono- 

CsBr 

212 83 

6 “ tn- 

(^sBn 

372 66 

7 bromoiodide. di- 

CsIBr.. 

419.66 

8 bromoiiiodide 

(XsBr 

466 67 

9 carbonate 

CS2('()> 

325 83 

0 “ , acid 

CsHCO, 

193 93 

1 chlorate 

CsClO^ 

216 37 

2 perchlorate . 

C8CIO4 

232 37 

3 chloride 

CsCl 

168 37 

4 chloroaiiratc 

C'.sAurb 

471 94 

5 chlorodibromide . . 

CsBr^Cl 

328 20 

6 chlorobromide, di . 

CHBrrn 2 

283 74 

7 chloroiodide, di- 

CsIOl? 

330.74 


Crystalline form, color and index 
of refraction 


large yel. cr 


yel.-wh. cr 

grav-grri i>owd 

cub wh -yel or amor 
purp. leaf 
it. yel or. opt 

monocl red or rhomb yel 

micr need 

wh. to redsh.-wh. powd 

monocl. or rhomb col ; grn. powd., 
hyg* 

rhomb, asbestos like need. («5H20 
monocl.) 

tricl. or monocl. sra. pink cr 

a.sbestos like need. hex. cr 

dwp yel. cr 

rhomb sulf. yel 

red cr,; br -dk. purp. powd 

hex. ailv.-wh. duct, met 

deliq • • • 

cub col , 1 45H7 


oub. col , 1.6984 

rhomb 

rhomb 

col. cr., doliq 
rhomb 

rhomb, col 

cub col. dpliq., 1.6418 

monocl., yel 
yellow 

rhomb, pa. or ... 
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IfifOBeAHlC OOKFOUNHS <Contlnued) 


No. 

8p. gr. or 
density 

Melting 
point, “C 

Boiling 
point, “C 

Sol 

Cold 

water 

ability in g 

Hot 

water 

rams per 100 ml of 

Alcohol, acids, etc. 

1 




1 . 


s. dll. mtn. a. 

2 

2.657 







3 

6.16 

1324 


i. 



4 


d. 


1 


s. a. 

5 


295-^0 d. 


1.0S" 



fi 


268-70 


IS.IO® 



7 


tgn. 


d. 



S 






s. a., (NH4)2 COs; 1 . alk. 

9 






s. a.; si. 8. alk. carb.; 1 . alk. 

10 




0.015‘" 



11 



d. ev. I 2 

V. s. 


V. s. al. 

12 1 


- 3 H 20 . 150 

d.200 

V. s. 

V. 8. 

50 al.; s. acet. 

13 




a. 



14 


d. 


0.0532® 


a. HsSOf, HCl; i. HsCsOi* 







al., alk., eth. 

13 

6.9-7.0 

ign. 200; 



i. 

s. H 2 SO 4 ; i. HCl 



1692 





16 

7.3 

1950 


i 

i. 

s. HiSOi, HNOs; i. dil. a. 

17 




i. 


s. dll. a. 

18 


131-2 


d. 


V. 8. al. 

19 

5.22 



1 . 


8. a.; i. »i. 

20 

3.272 





i. a 

21 


, ! 


1 . 



22 

5.67” 



1 . 



23 

3.912 



10.1® 

4.66»V 

1 






2.25'®® 

1 

24 

3.22 (5HsO) 

1 


3.90“ 

0.514‘o® 



23 

2.886” 

-8H-.<0. 630 


23.8®; 

6“ 

i 





1 12“ 



26 

2.831 



11.87>>; 







9.42“ 



27 

3.91“ 


d 19.5 

sly. d. to 

form basic 

salt 

28 




V. 8., d. 


8 . dil. EbSOi 

29 

5.020” 

d. 


i. 1 

d. 

s. dll. a. 

.10 

1.90 

28.5 

670 

d. 

d. 

8. a., d. al. 

31 


194 


945.1-2'* 

1346.5*® 


■12 

1.97 

117 


0.340 ! 

43Ji42o® 

s. dll. a.; i. al. 

:i3 




294.5® 

398Ji2o® 


:i4 




4.53“ 



35 

4.44; Iq. 3.04W0 

m ‘ 

1300 

124 . 32 ® 


8. a. 

36 


180 





37 


248 

d.‘320 




38 


195.5 


260.5»®d. 


s. al. 

39 


d. 610 


260.6‘® 

V. 8. 

11” al.! 8 . etk. 

40 


-iCOj, 175 



209.3« 

V. 8. 

8. al. 

41 

3.57 




37.0»o® 

8. aL 

42 

3.327 

d.' 


0.8® 

30»o® 

1 . abs. al. 

43 

3.97 

646 

1290 subl. 

161 .7®; 

270.5'®® 

V. 8 al. 





185.7* 



44 




0.5'® 

27.5'®® 

8. al. 

45 


191 





46 


205 




... . 

47 

3.86 

230 

d.290 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Cesium 

chloroplatmatc . 

CaiPtCU 

673 79 

cub. yel 

2 

chlorostannate 

CsiSnClh 

597 26 

cub. wh 

3 

chromate 

C82Cr04 

381 83 

at yel. pr.; /3 yel. rhomb 

4 

cyanide 

CsCN 

158 93 

col. cr 

5 

fluogermanatc 

L’ 82 UeFb . 

452 42 

isotropic cr., reg. octahedra 

6 

fluoride 

CaF 

151 91 

cub. col 

7 

“ 

CsF UH 2 O , 

178 93 


8 

fluosilicatc 

C 82 SiI'« 

407 88 

cub. wh 

ft 

fluotellurite 

CsTeFs 

355 52 

col. need 

10 

formate 

CsCHOi 

177 93 


11 

“ 

CsCHOs-HiO 

195 94 


12 

gallium solrnate 
“ sulfate 

CsGa(Se04).. 12rbO 

704 74 

col. cr 

13 

C8Ga(S04)2-12Hi0 

610 94 

cub. col,, 1.46495 

14 

hydride 

CsH 

133 92 

wh. cr 

15 

hydroxide 

CsOH 

149 92 

col -velsh., V deliq 

16 

lodate 

CsIOj 

307 83 

monocl. wh 

17 

mefapenodate 

CsIO* 

323 83 

rhomb, wh. pi 

18 

iodide, mono- 

Csl 

259 83 

cub. col , 1 7876 

19 

“ , tri 

Csh 

513 67 

rhomb, blk 

20 

‘‘ , penta- 

Csh 

767 51 

tricl. blk 

21 

“ , chlorobromo- 

CsIBrCl 

375 20 

rhomb, ycl.-red 

22 

jwmanganato 

OsMnOi 

251 84 

23 

mercury bromide (ic) 

CsBr- 2 HgBr 2 

933 71 

rhomb 

24 

mercury chloride (ic) 

CsCl HgCh 

439 89 

cub. or rhomb, col., 1.792 

25 

nitrate 

CsNOa 

194 92 

col. hex or cub,, glit 

26 

1 

“ , acid 

CsNOs-HNO, 

257 93 

oct 

27 

•• •• 

CsN03-2HN0i 

320 95 

col pi 

28 

nitrite 

C 8 NO 2 

178 92l 

yel. cr 

29 

oxalate 

08;C204 

353 84 

30 

oxide, mon- 

C 82 O 

281 82 

or -red cr 

31 

“ , di* 

(^8202 

297 82 

pa. yel. need 

32 

" , tn- 


313 82 

choc. hr. cr 

33 

“ , tetr- 

(^S204 

329 82 

yel. cr 

34 I 

phthalate, acid 

C 8 HCHH 4 O 4 

298 03 

rhomb 

35 

rhodium sulfate 

CsRh(S04)2 12H20 

644 13 

1 yel. oct 

36 

salicylate 

C«C7Hk02 . 

270 02 

1 

37 

Bilicotungstate 

4 C 82 O Sl02’ 


wh, cr 

38 

sulfate 

12W03-3:H20 

C 82 SO 4 

361 88 

rhomb, or hex. col , 1.560, 1.564, 

39 

“ , acid 

C 8 H 8 O 4 

229 98 

1.566 

rhomb, col. pr 

40 

sulfide 

C92S-4H20 

369 94 

wh. cr., deliq 

41 

;; , di- 

CB 182 

329 94 

amor., dk. red 

42 


C 82 Si*H 20 

347 96 

tetr 

43 

“ , tri- 

C 82 SJ 

362 00 

ycl. leaf 

44 

“ , tetra-. 

C 92 S 4 

394 06 

yel 

45 

“ , penta- 

Ca-zSi 

426 12 


46 

“ , nexa- 

CsjSe 

458 18 

brown-red 

47 

tartrate, acid 

C8HC4H40« 

281 99 

wh. rhomb, cr 

48 

“ dihydroxy- 

C82C4H4a-2H20 

481 92 


49 

Chloric arid 

HC103'7H20 (?) 

210 68 

known only as col soln 

.50 

“ “ per- 

Hno4 

100 47 

col. uiist. liq 

51 


Ha04H20. I 

118 48 

need,, fairly stable . 

52 

14 «i U , 

HC 104 2 H 20 

136 50 

stable, liq 

.58 

Chlorine ... ' 

C 12 1 

70 91 

griLsh.-yel. gas or Iq. or rhomb, cr.; 

54 1 

! 

aiide fchlorfo)and< » | 

nNa j 

1 

77 48 

! 

ga« 1.000708, Iq. 1.367 
gas, exp 
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INOBGANIC COMPOUNDS (Conttnued) 


No 

8p. gr. or 
deiuity 

Mdting 
point, “C 

Boiling 
point, “C 

So 

Cold 

water 

lubility in 

Hot 

water 

i;rams per 100 ml of 

Alcohol, acids, etc. 

1 


d. 


.0240; 

0.3771O0 

1 . al. 





.135“ 



2 

3.33 





i. cone. HCl 

3 

4.237 



71 .4*=' 

95.5*0 






s. 


i. al. 

5 

4.10 



si. 8. 

V. 8. 

si. s. a. 

6 

3.686 

684 

12.50 

V. 8. 


1 . al. 

7 




366.5W 



8 

3.372*’ 



60>' 

less 8. 

i. al. 

9 




d. 

d. 

soln. HF 

10 


265 



201200 < 


11 


-HoO, 41 


369.91 



12 




4.14“ 



13 

2.113 



1.51“ 


.0035“ 70% al. 

14 

2.7 

d. 


d. 

d. 

d. a. 

16 

3.675 

272.3 


395.5>s 


8. al. 

16 

4.85 



2.6« 



17 

4.259 



2.151*' 



18 

4.610 

621 

1280 

44U 

160«i 

s. al. 

19 


207.5 


V. si. s. 



20 


73 





21 


235 

d. 290 




22 

3.597 

d. 


0.097‘ 

1.27» 


23 




0.807i» 


si. s. al. 

24 




1.4417 


1 . abs. ai. 

25 

3.685, l<i. 2.71»w 

414 

d. 

9.16«; 

196.8100 

8. aoet.; si. s. al. 





14 9“* 



26 


100 





27 


32-36 





28 



1 

V, 8. 

V. 8. 


29 




282.9“ 



30 

4.36 

d. 360-400 


V. 8. 

d. 

8. abs. al. 

31 

4 25 

400 

-0.. 650 

8. 

d. 

s. a 

32 

4.25'’ 

400 


d. 


s. a. 

33 

3.77»' 

600 

d. 

d. to 

d. 

s. a. 





CsOH 



34 

2.17S 






35 

2 238 

110-111 1 


si. 8. 



36 


1 


196.2« 

1522“» 


37 




0.005“ 

0.5'"o 

si. 8. NH 4 OH; 1 . HCl. al. 

3S 

.... 1 

1010 

tr. hex. 660 i 

16?’ 

220“» 

I. al., acet. 

39 

3.352’« 

d. 

1 

! s. 



40 




V. s. 

V. s. 


41 


460 

>800 

1 bvg. 



42 




s. 



43 


217 

780 




44 


160 d 





45 

2.800'« 

210 





46 


186 



i 


47 




9.7“ 

98100 


48 




22.50 



49 

1.282» ” 

<-20 

d. 40 

V. s. 



50 

1 764« 

-112 

39“ 




61 

1.88; lu 1.776“ 

50 

exp. 110 

V. 8. 

V. 8. 


52 

1.66 

~17.S 

200 

V. S. 

V. 8. 

8 .81.' 

63 

3.214« g/1, Iq. 

-102 

-33.7 

31010 cm*; 

177*0 cm*. 

8. alk. 


1.667‘«; 8. 1.9 


(-34.61 

1.460 g 

0.57*0 g 


54 




si. s. 


d. &lk. 


401 





PKirSlCAL CONSTAJfTO OF 


No. 

Name 

Formula 

Mol. 

Crystalline form, color and inde> 

wl. 

of refraction 


Chlorine 




1 

fluoride, mono- 

CIF 

54 46 

nearly col giis 

2 

“ tn- 

ClFa 

92 46 

col. gas 

3 

hydrat<‘ 

CU-eH-iO (?) 

179 01 

rhomb. It. yel 

4 

oxide, mon- 

rioO. 

86.91 

yel -red gas or rcd-br. Iq 

5 

" di- (per-) 

OlOo 

67.46 

red-yel gas or or .-red cr., exp 

6 

“ tetr- 

r\o*. 

90 46 


7 

oxide, heptr 

ChOi 

182 91 

cnl oil 

8 

Chloroaurlr acid 

HAua4-4IIiO 

412 10 

brt yel. need., deliq 

9 

Chloroplatinic aeld 

H.Pta-eH^o 

518 09 

red-br pr., dcliq 

10 

Chlorostanntr acid 

H>Bn()lf.-6H20 

441 56 

crJ leaf 

11 

Chlorosulfonlc acdd 

ClSOsH . 

116 .5.3 

col. ium. liq., 1.437'* 

12 

Chromium 

Cr 

52 01 

cub. steel gray, v. hard met 

13 

acetate (ous) 

(>((\H3ai)2 

170 10 

nsl cr 

14 

“ (kO 

(V(r.H302)8 B.() 

247 16 

gray -grn. powd. or bliiish-grn., pa.sty 





ina.sh 

15 

arsenide, mon- 

OrAs 

126.92 

gray, hex 

Ifi 

tKiride, mono- 

OB 

02 83 

silv. cr 

17 

bromide (ous) 

OBr. 

211 84 

wh. cr 

18 

“ ( ic) 

('rBr< 

291.76 

hex. olv. grn 

19 

“ 

OBr. OH -0 

399 86 

hex. pi., grn., deliq 

20 

(tri-) carbide, di- 

CraCz 

180 05 

gray cr 

21 

(penta-) carbide, di- 

CnCi . 

284 07 

Bllv. CT 

22 

carbonate (ous) 

O('0> . 

1 112 02 

amor, gray bl 

23 

chloride (ous) 

oru 

1 122 92 

wh. need., deliq 

24 

“ (ic) 

OOU 

; 1.58 38 

i. vlt. pi. (or deliq. s er ) 

25 


fO(HoO)..l(3 . 

1 2(*f. 4s' 

monocl. vlt 

26 

.. .. 

|Cr(H2())f.ril(^|, 

266 48 

grn cr. powd 



H>0 

1 


27 

“ “ 

i If)r(HiO)4Chl(l- 

266 48 

rhomb, grn 



1 2 H 2 O 



28 

“ “ 

1 OarlOHiO 

338 .54 

grn cr. powd 

29 

fluoride (ous) 

OFo 

90 01 

grn. cr 

30 

“ (le) 

OFa 

109 01 

rhomb, grn 

31 

1 <> i> 

OFs 4 H 2 O 

181 07 

cub. oct grn 

32 

M .. 

OF.v9H2(> 

271 16 

vlt. bl. gelat 

33 

hydroxide (ous) 

(in) 

()r(OH )2 

86 03 

vel br 

34 

O(0H).i (or O 2 O 3 ' 
XH 2 O) 

Crl 2 

103 03 

bl -gray grn. gel. or vlt. amor 

35 

iodide (ous) 

305 85 

grayish nowd 

36 

nitrate (ic) 

OfN03)!i*7JH20 . 
O(N0 s)3-9H.0 

373 16 

monocl. Dr 

37 

nitride, moiHK 

400 18 

monocl. purp 

38 

ON 

66 02 

amor 

39 

oxalate (ous) 

00204 H 2 O 

158 05 

yel. cr. powd 
black 

40 

oxide, mon- (Dus'! 

CrO 

68 01 

41 

“ Besqui- (le) 

O 2 O 3 

152 02 

hex., grn 

42 

** di- 

CrO". 

84 01 

br.-blk powd 

43 

** tri- (chromic 

OO 3 . 

100 01 

rhomb, red., deliq 

44 

anhydride) 

oxychloride 

00201? 

164 92 

dk. red liq. . . 

45 

2,4-pentatiedioue denv 
(acetylaoetonate) 

O(r\H70.i)3 

349 33 

i 

1 

1 violet or 

46 

orlAophoephate (io) 

0(P04)-2H20 

183.06 

47 

; o(po4)-4H>o 

219 09; grn. cr .... 


40J 





raOSeAMIC COMrOIHfBS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Mdting 

Boiling 




density 

point, "C 

point, “C 

Cold 

water 

Hot 

water 

.Alcohol, acids, etc. 

1 

1.82-100 

-154 + 05 

-100 8 

, 1 . 



2 

1.77»a 

-83 

11.3 

d. 

d. 


3 

1.23 

d.9.6 


V. 8 . 


8 . alk. 

4 

3.890 g/1 

-20 

3.85**; pxp. 

200 cm* 

d. to 
HOCl 

px|i.^^. comp.; 8 . alk., 

5 

3.09*^ g /1 

-59 

9.953'; exp. 
100 

2000 < 

cm3 

d.HCltb. 
Ch, ()> 

pxp. C. comp.; s. alk., 

nm 

fi 



82; exp. 

s. d. 

8 . hz. 

7 


-91.5 

82 

8 .d. 


■s b*. 

H 


a 


s. 

V. s 

8 . al., eth. 

9 

2.431 

60 


V. 8 . 

V. b. 

8 . al., eth. 

10 

1.93 

9 


S. 



11 

1.766'* 

-80 

158 

d. to HvS 

0* + HCl 

d. al., a.; i. C'Ss 

12 

6.92 

1615 

22 (K) 

1 . 

s.Hadil.HiSOtri.HNOs 

13 




si. s. 

8 . 

sl. s. al. 

14 




s. 


i. id. 

15 

6.35« 



J 

i. 

i. a. 

16 

5.415 



1 . 

1 . 

s. lus. NajtO* 

17 

4.356 





8 . al. 

18 

4.250 


subl. 

( 1 ) 200 * 
f 2 ) i. 

1 . 

V. s. al.; d. alk. 

19 

5.4 15 



200 


V. 8 al.; s. fiiN, NaiOj; 







1 . eth. 

20 

6.68 

1890 

3800 

1 

I. 

8 . dll HCl 

21 

6.915*i> 

1665 

. 




22 



1 

V. h1. 8 . 


8 . mm. a.; i. eth., ai. 

23 

2.75 


j 

V. 8. 

V. b. 

sl. s. al., 1 . eth. 

24 

2.761" 


1.300 subl. ! 

! ( 1 ) 1 . 

( 2 ) 233'^ 

li. \\ 

!a. 1 

1 . a., C 82 , acet., ai. 

26 

2.76 

95 


58.72’ 

8 . 

s. al.; 1 . eth. 

26 

1.760!» 




1 


27 

2.70 

83 


5H.6* 

» 

s nl., 1 eth. 

28 




V. 8 . 


V. s. al. 

29 

4.11 1 

1100 

>1300 

.sl. 8 


■s h. HCl; J Hi 

30 

3.8 1 

>1000 1 

buW. 

1 . 


sl. 8 . a.; i. al., NH,< 

31 

3.7s 

1 


S 

8 . 

K a.; 1 . al., NHt 

32 


j 


V. >>. 


8 . a., HCl, KOfl; 1 . al 

33 




tl 


8 . a. 

34 




1 . 

i. 

s. a., alk.; sl. ». NHtOH 

35 

5.196 



V. s. 



36 


100 ' 


b. 

.S. 


37 


37 

d. 125.,) 

s. 

8 . 

8 . a., al., alk., acet. 

38 


>d. 1500 

[ 

J. 


1 . a., alk. 

39 


1 



8 . 


40 


1 


1 

1 . 

i. dil. HNOa 

41 

5.21 ' 

: 1990 1 


1. 

1 . 

1 . a., al., alk. 

42 


i -f). 300 

i 

1 


8 . HNOi 

43 

2.70 

! 196 

•) j 

166'» 

206.7«* 

8 . eth., ai.. HtSOt 

44 

1.911 

-96.5 

1 117 

d. 

d. 

d al.; 8 . eth., ac. a. 

46 


21 b 

i 340 1 

I ! 

' 


8. org. s(dvt8. except Igr. 

46 

2.42»*-» 


: i 

sl. S. 


8 . a., alk.; i. ae. a. 

47 

2.1032" 

1 


! si. s. 


s. a 


* Several chromic baits exist nt two forma, a soluble and an insoluble modification 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

1 

Mol. 

wt. 

1 

1 

Crystalline form, color and index 
of refraction 

i 

1 

Chromium 

ort/iophosphate (ic) 

Cr(P04)-6H20 

255 13 

tncl. vlt 

2 

phosphide, mono- 

CrP 

83 03 

gray-blk. cr. 

3 

Bihoide 

CraSu 

212 15 

tetr. pr 

4 

sulfate (ous) 

CrSO^wHiO 

274 18 

blue cr 

5 

“ (ic) 

(>2(804)3 

392 20 

vlt. nr red powd 

6 


Cr2(S04)3-5H20 

482 28 

Rreen amor 

7 

li 41 

Cr2(S04)3 15H;0 

662 44 

violet amor, sc . . . 

8 


Cr2(S0i)3*18H!.0 

716 49 

cub. oct., bl.-vlt 

8 

sulfide, mono- (ous) 

CrS 

84 07 

blk. powd 

br. blk. powd . ... 

10 

“ , sesqui- (ic) 

C^nS ! ' 

200 20 I 

11 

(tn-) sulfide, tetra- 

CrSi 

284 27 

gray-blk. powd , . , . 

12 

Chromium com- 
plexes: Chloropen- 

[Cr(NH,)!.Cll('l.. 

1 

243 54! 

oct. red 

13 

tammincohromium 
(III) chloride 
Hexammineohromium 

[Cr(NH,)..]Cl3-H.() 

1 

27S ,59 

vcl. cr .... 

14 

(III) chloride 
Hexaurcachrommm (III) 

[Cr(CON‘.H4)«j2- 

! 

1304 95 

leaves, It Rrn 

15 

fiuosilicate 

Hcxaureachromium (III) 

IS 1 F..J 43 H.O 

[Cr(CON2H4)..l- 

1163 29 ’ 

grn. need 

16 

perrhenate 

Conalt 

(ReOdi 

Co 

58 94 

cub. silv. gray metal . . , . 

17 

acetate (ous) 

Co(C2H30‘>)3 4H .0 

249 09 

monocl. r^-vlt., deliq 

18 

“ uc) 

Co(C2H302)3 . 

236 07 

oct., green 

19 

alummate (approx. 

Co(A102)2 

176 88| 

cub. blue 

20 

Thenard’s blue) 
orf/ioarsenate (ous), 

Co3(A804)2’8H20 

598 771 

monocl. vlt. -red, 1 626, 1.661, 1.609. 

21 

(erythnte) 
or^Auarsenite, acid (ous) . 

Co3H5(A803)4-H.>0 

692 52 

rosc-red 

22 

benxnatc (oas) 

Co(C7H402)2-4H.() 

373 23! 

gray-red leaf 

23 

bonde, mono- 

CoB 

69 76 1 

pr 

24 

bromate (ous) . . . 

Co(Br03)2-6H20 

1 422 87 

oct. red 

25 

bromide (ous) 

CoBr2 

1 218 77 

grn. cr., deliq , . 

26 

CoBr 2 6 H 2 O 

326 87 

pr. red-vlt., deliq 

27 

carbonate (ous) (sphei o- 

C 0 CO 3 . . 

118 95 

trig., red, 1.855, 1.00 

28 

cohaltitp) 

“ , basic (ous) . 

2CoC03-3Co(OH)2 

534 78 

vlt.-red prisms 

29 

carbonyl, tn- . 

H 2 O 

Co(CO )3 (or (Co- 

142 97 

blk. cr 

30 

carbonyl, tetra-. 

(CO)3l4 ( 

Co(C 0)4 (or (Co- 

571 88 ) 
170 98 

or. cr . 

31 

1 chlorate (ous) 

(CO)4l2 ( 

Co(C103)2-6H20 

341 96) 
333 95 

cub. red, dehq 

32 

perchlorate (ous) 

Co(C!04)2 

257 85 

red need 

33 

perchlorate (ous; 

Co(C104).-6H.O 

365 95 

hex., red 1.55 

34 

chloride (ous). 

C 0 CI 2 

129 85 

bl. cr 

35 

chloride (ous) 

C 0 CI 2 2 H 2 O 

1 165 89 

I 


36 

chloride (ous) 

CoCl 2 * 6 H 20 . 

! 237 95 

monoe-l. riid 
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INORGANIC COMPOUNDS (Continued) 






j Solubility in grams per 100 ml of 

No. 

Sp. gr. or 
density 

Melting 

point 

1 Boiling 

1 point, "C 

Cold 

water 

Hot 
i water 

1 

Alcohol, acids, etc. 

1 

2.121 

-3§H20. i 
100 


1 

si. s. 


a. a., alk.: i. ac. a. 

2 

3 

4 

5 

6 

5.7'* 

5.0 

3.012 


i. 

1 . 

12.350 
i.; s.* 

8. 

i. 

s. HNOi, HF; i. a. 

8. HCl, HF; i. HNO 3 . 
H 1 SO 4 

8l. 8. al. 
s. al.; i. a. 
s. al., H$S 04 

*7 

i 

1.867'^ 

100 

-10H»O. 

KW 

8. 

8., d.o* 

1 . al. 

8 

1.7=" 

-I 2 H 2 O, 

100 


120“ 

d. 

8. al. 

9 

4.1 



i. 


V. 8. a. 

10 

3.77"» 



1 . d. 

d. 

d. al.; 8. HNOa 

11 




*• 1 


8. HN04;i. HCl,dil.H2S04 

12 

1.696 



.65 g. at 
16 


i. HCl 

13 

1.585 



8. 



14 



i 

.522*0 


i. al. 

15 

2.652^ 



1.786 


.667 al. 

16 

8.9 

1480 

2900 

1 . 


s. a. 

17 

1.706‘» 


- 4 H 20 . 140 

s. 

a. 

8. a., al. 

18 

19 




hyd. read 
*■ 1 

ily 

* 

8. glac. acet. a. 

1 . a. 

20 

2.948 

d- 


1 

'• i 

1 

8. dil. a., NH 4 OH 

21 

22 


-H 2 O. 100 
-4HA 115 

1 

1 . 

V. 8. 1 


8. a., KH 4 OH 

23 

24 

7.2o»8 

1 

i • 

1 

d. 

45.5'7 

d. ■ 

s. HNOs 

6 NH 4 OH 

25 

4.909" 

d. 

1 

68.7» 

68. 1»* 

77.1*0 eth. 

26 

2.46 

47-8; 

~4H20, 100 

-6HA 130 

8. red 
odor 

155 

8. a., eth., al. bl. <;olor 

27 

28 

29 

4.13 

. 

d. 


1 . 

t. 

!»l. S. 1 

1 1 

I. 

d. 

s. a.; 1 . NHi 

s. a., (NH4)2C04 

d. with Br 

30 

1.73«' 

51 

d. 52 

1 

1. 

1 . 

8. al„ CS«, eth. 

31 

32 

1.92 

3.327 1 

61 

d 100 

558.30 

1000 

V. «. 

ll.i*" 

8. al. 

s. al., acet. 

33 

• 

143(5H20) : 


5HsO: 

lOQo 

115«> 

8. al., acet. 

34 

35 

3.356 

2-477fe j 

subl. 

1049 

457 

10500 

54.4 al.; 8.6 acet.; 38.5 
meth. al. 

36 

1.924^ 

86 ! 

-6H!0. 110 

76.70 

(red); 

49.9*0 

190.7'o« 

V. s. al. bl. color; 0.29 
eth.; a. acet. 


* Several chromic aalte exist in two forms, a soluble and an insoluble modification. 
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PHYSICAL CONSTANTS OF 


No 



; Mol 

i Orystalluip form, color and indeic 




, wt. 

j of refraction 

1 


Cobalt 



1 

1 

chloride (ouh), diammine 

CoH: 2NH„ 

163 <11 


2 

chloride (oiis), diamnnno 

Con.-2NHs 

163 92 

bUie-violet . . 


(/3-) 




3 

chloride (ous). 

(’on. 6NH< 

232 05 

rose-n'ci oct ... 


hexammme 




4 

chromate (oufi) 

f(oCr04 

174 95 

gray-blk. cr . 

6 

citrate (ous) . . 

ro,(aHsa)2-2H?C 

591 05 

rose-red. 

6 

cyanide (ous) 

(^o((^N)2 2HjO 

147 01 

buff, anh. bl.-vlt. powd , 

7 

Co(CN).. 3 H 2 O 

165 02 

amor, red-gray powd 

8 

forricyanide (ous) 

ro,[Fe(CN)«]5 

600 72 

red. need 

9 

ferrocvanide (ous) 

{:o2Fe(rN). 7H>0. 

455 94 

gray-grn 

10 

fluoride (ous) 

(’OF2-2H.O 

132 97 

nrionoeL ros(>-rcd 

11 

C 0 F 2 4 H 2 O 

169 00 

a rhomb, oct. red; /3 cr powd rose 

12 

“ (ic) 

('ozFft 7 H 2 O 

357 99 

grn. powd 

13 

“ , acid (ous). 

('oFo SHF 6H.(> 

305 OK 

trig., orange-red 

14 

“ Oc) 

CoF 3 (or CoiFs) 

115 94 

hex, brown 

15 

fliioailicato (ous) 

(^oSiF.-OlLO 

309 10 

trig, pink, 1 382, 1.387 

16 

formate (ous) 

(¥CH02)-2Hi(> 

185 01 

red cr . , 

17 

hydroxide (ous) 

(^o(OH)‘. 

92 96 

rhomb, rose-red 

18 

“ (in) 

(^o(OH), 

!()<> 96 

blk.-br. powd 

19 

lodatc' (ous) . 

(’o(TO.)- 

40S 7X 

bl.-vlt. need . , 

20 

" 

rodO,,). 6H.() 

516 K8 

red oct 

21 

iodide (ous), (a-)r,t.it)lt ) 

('’ 0 I 2 

312 78 

he\ag, black 

22 

03-) 

((ol. 

312 78 

yel. nmJ., unst 


“ “ 

(^1> 2H>0 

.348 81 

pn., dcliq 

24 

“ “ 

CoIr6H-20 

420 88 

box hr -rex] . , 

25 

linoleate (ous) 

Co(r,sHuO.L- 

617 80 

brown amor 

26 

nitrate (ous) 

Oo(NO..)M)H.O 

291 05 

monocl. led, dehq 

27 

oleate (ous) 

Co(CihH 3 l(h)2 

621 83 

br. amor, powd 

28 

otalate (ous) 

Co()204 

146 96 

redsh. wh 

29 

oxide (ous) 

(^oO 

74 94 

cub. grn.-br 

30 

“ ( “ , ic) 

(^0^04 

240 82 

cub. blk 

31 

“ (ic) 

C 02 O.. 

165 88 

blk.-gray powd 

32 

palmitate 

Co(CiaHnO ->)2 

569 76 


33 

orf /tophosphate fous) 

C0<P04)2 

366 86 

redsh. cr 

34 

C03(P04)2-2H20 

402 89 

pink powd 

3,5 

U 4t 

Co3(P04)2-8H20... 

510 99 

redsh. powd 

36 

phosphide 

(^2P 

148 90 

sm. neini gray 

37 

or/ Aophospliite, di- (ous) 

C 0 HPO 3 2H20 

176 00 

redsh ni'od 

38 

propionate (ous) 

Co(C3lHO.)2 3H..0 

259 13 

dk red. cr 

39 

pcrrhenatt* (ous) 

Co(Re04)r-6H20 

649 64 

dk. pink 

40 

selenate (ous) 

OoSeOi 5 H 2 O 

291 98 

tricl. ruby nxl 

41 

CoSe()4 7 H 2 O. 

328 01 

monocl 

42 

selenide, mono- 

CoSe 

137 90 

hex. y<‘l 

43 

or/Aosilicate (ous) 

C 0 .S 1 O 4 

209 94 

vlt. cr 

44 

silicide 

(^oRi 

87 00 

rhomb 

45 

“ 

CoSi* 

115 06 

cub dk bluish 

46 

** 

CoiSi 

146.94 

gray cr . 

47 

sulfate fousl 

C 0 SO 4 

165.00 

hex and oct red powd 

48 

“ “ 

C 0 SO 4 HaO 

173.02 

red cr , . 
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mOBGANIC COMFOGNB8 (Continued) 


No. 

Sp. gr. or 
density 

Melting 
point, "C 

Boiling 
point, "C 

Solubility in grams per 100 ml of 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2.097 

273 





2 

2.073 

210-^a 

form 




3 

1.497 





8. NH<OH; i, al. 

4 


d. 


1 . 


8. a., NH 4 OH 

5 


- 2 H 20 , 150 


0.8 



6 

anh. 1.872» 

- 2 H 2 O, 280 


1. 


8. KCN, HCl, NH 4 OH 

7 


-3H20. 250 


I. 


8. KCN Boln. 

8 




1. 


8. NH 4 OH; i. HCl 

9 




1 , 


8. KCN;i. HCl 

10 

4.46 



s. 

d. 

s.HF 

11 

2.192M 






12 

2.31425 






13 

2.045 






14 

3.88 



d. to 







Co(OH), 



15 

2.113« 



118.1*1 5 

s. 


16 

2.12922 

~2H20. 140 

anh. d. 175 

5.03*0 



17 

3.597« 

d. 


.00032 


8. a., NHi salts; i. alk. 

18 


d. 

-HUA), 

0.00032 


8. a.; L al. 




100 




19 

5.008“ 



0.415 

1.33“o 

8. HCl, HNOa 

20 

3.68921 

61 d.; 


s. 





~4H20, 135 





21 

5.68 

. 


169» 

420100 

T. 8. al., aoet. 

22 

5.4525 






23 


1 


376.2“ 

s. 


24 

2.90 

-OH^O, 130 


8. i 

8. 

8. al., oth., chi. 

25 






8. al., eth., aoet. 

26 

1.87 

<100 

-3HiO. 55 

133.80 

V. 8. 

10012-5 al.; 8. aoet.; si. a 

1 






NHa 

27 




i. 


8. al« eth., oils, bs. 

28 

3.02125 



1 . 


8. a., NBUOH 

29 

6.47“ 

1935 


1. 

1. 

8. a., NH 4 OH; i. al. 

30 

6.07 



1 . 

1. 

8. H 26 O 4 ; i. HCl, HNOs. 



1 




aq. reg. 

31 

5.18 

d. 895 1 


i. 

1. 

8. a.; 1 . al. 

32 


70.5 ; 




8. pyridine, hot CS 2 . CCk 







81. 8. eth., CSs; i. meth 

33 

2.5872* 



i. 

1. 

al., acet. 

8. £(sP04, NH 4 OH 

34 




i. 


8. H 3 PO 4 

35 

2.76925 

-8H*0, 200 


!>1. 8. 


8. nun. a., HiPOi! i. al. 

36 

6.4“ 

1386 


1 . 

i. 

S.HN08 

37 


bl. at 250 


si. s. 



38 


ca. 250 


anh. 


vjs. ai. 





33.5»i 



39 


d. 


d. 



40 

2.512 

d. 


V. 8. 



41 

2.135 






42 

7.65 

red ht. 





43 

4.63 




i. 


8^da.*HCi’ 

44 

6.30*0 

1395 





45 

5.3 

1277 


, 



46 

7.28 

1327 




(1. a. 

47 


989 


*36.220 

831IIU 

i 1.04“ meth. al.; i. NH 3 

48 

3.075*5 

d. 


s. 1 

h. 
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PHYSICAL CONSTANTS OF 

No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Cobalt 

sulfate (ous) 

CoSOi-OHsO 

263 10 

monocl. 

2 

“ “ (bieberito). 

CoB04*7H20 

281 11 

monocl. red-pink, 1.477, 1.483, 1.489 

3 

“ (ic) . 

Co*(S04)s‘ 1 8 H 2 O. 

730 35 

bl.-green cr. powd. . . 

4 

sulfide, mono- (jaipurite) 

CoS . . 

91 00 

oct. reddish, silver-white 

5 

(tn-) sulfide, tetra- (ous, 

C 01 S 4 .. 

305 06 

cub., dk. gray 

6 

ic) 

sulfide, sesqui- (ic) 

C 01 S 3 

214.06 

blk. oryst 

7 

“ di- 

CoSi 

123 06 

cub. blk. . . 

8 

sulfite (ous) 

CoSOa*6HjO 

229 08 

red 

9 

tartrate (ous) 

C 0 C 4 H 4 O 6 

207 01 

monocl. redsh . , , 

10 

thiocyanate (ous) 

Co(SCN)2‘3H20 

229 14 

rhomb, violet 

11 

orf/iotitanatc 

U 02 T 1 O 4 

229 78 

cub. grnsh. blk. 

12 

tungstate (ous) 

C 0 WO 4 

306 86 

monocl., bl.-grn. 

13 

Cobalt complexes: 

Aquopentaminineeobalt 

ICo(NH8)bH20](Ms. 

268 49 

brick- red cr . . 

14 

(ill) chloride (ro-^eo) 
ci«-Chloroaquotetram- 

[Co(NH3)4(H20)C!) 

251.46 

rhomb, violet . 

I.*) 

minecobalt (III) chlo- 
ride 

Chloropentamminoco- 
balt (III) chloride (pur- 
pureo) 

Hexaxnminecobalt (III) 

Ob 

[Co(NH3)6Cl]Cnu 

260.47 

rhomb, dk. red-violet 

10 

lCo(NH3).]Cl«. . 

267.50 

monocl, or 

17 

chloride (luteo) 
Hexammniecobalt (III) 

[Co(NH3)eKReO.)., 

948 10 

or .-yel. doubly refracting pr. 

18 

perrhenute 

Cobalticyanic acid. . 

2HjO 

[H3Cog:N)6)2*H50 

454 16 

col. need., deliq. 

19 

Cohaltocyanic acid . 

H^c1(CN)6 

159 03 

col. 

20 

Columbium (niobium) 

Cb(Nb). 

92 91 

rhomb, steel gray lust, met., 1.80 

21 

bromide, penta- 

CbBrj 

1 492 49 

purp. red 

22 

chlonde, penta- . , 

CbCU. 

270 20 

yeh-wli., deliq. 

23 

fluoride, penta-. . . . 

CbFB . 

187 91 

monocl. pr., col. . 

24 

hydride 

CbH . . . 

93 92 

gray powd 

25 

i nitride, mono- 

iCbN 

106 92 

black 

26 

oxalate, acid . . 

Cb(HC204),. 

683 06 

monocl. col 

27 

oxide, mon- (or di-) . . . 

CbO (or CbiO;') . 

108 91 

cubic blk. 

28 

“ di- (or tetr-) . . 

CbOj (or CbiOji 

124 91 

black . 

29 

“ pent-.. . . 

CbiOi. 

265.821 

rhomb, wh 

30 

“ “ (columbic 

Cbj08-iH?C) 


wh. amor 

31 

acid, columbium hy- 
droxide) 
oxybromide ... 

CbOBrs ' 

1 

1 

348 66 

yel, cryst 

32 

oxychloride . . . 

CbOCb 

215 28 

need, col 

33 

oxysulfide.... 

CbjOSa (?) 

298.00 

black 

34 

Copper 

Cu., .. 

63 67 

cub. redsh. metal 

35 

acetate (ic) (neutral 

Cu(C2H802)rH20. 

199 67 

dk. grn. powd., 1.545, 1.550 . 

36 

verdigris) 

acetate, basic (blue 

Cu(CjHa02)2'Cu0 

1 369 33 

grnsh.-bl. powd. 

37 

verdigris) 

acetate arsenite (lo) 

6HjO 

Approx. Cu(C 2 H»- 

j 1013. 83 

em. grn. powd ... 

38 

(Paris green) 
acetylide (ous). .. 

(j2)2‘3Cu0A8?03 

CU 2 C 2 

^ 151 16 

amor, red exp 
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imwaAmC compounds (continued) 


No. 

8p. gr. or 
deoBity 

Melting 
point, T 

Boiling 
point, “C 

So 

Cold 

water 

lubility in 

Hot 

water 

prams per 100 ml of 

Alcohol. aoida« etc. 

1 

2.019^ 






2 

l.»4^ 

96.8 

-7HsO, 420 

6 O .43 

67™ 

2.5>' al.t s. meth. al. 

3 




B. d. 


8. H 2 SO 4 : 1 . pyr. 

4 

5.45 

>1116 


0.00038” 


8. a., al. 

5 

4.86 






6 

4.8 





d. a. 

7 

4.269 



1 


8. HNO.4, aq. reg. 

S 




1 . 


8. HsSOs 

9 




ul. s. 


8. dil. a. 

10 


- 3 H 50 . 106 


s. 



11 

5.07-.12 





8. oonc. HCl; si. s. dil. HCI 

12 

8.42 



i. 


8. hot cone, acids; si. s. 







odd dil. acids 

13 

1.7» 

d. 100 


16.120; 

24.87” 

si. 8. HCl; i. al. 





24.8756 



14 

1.847 

d. 


1 . 40 ; 


8. a.; i. al. 





2.7620 



15 

1.819*4 

d. 


0.2320; 

1.031«« 

8. cone. HaBO^; i. al. 





0.4« 



16 

1.702 



4.260 

12.74« ^ 

8. cone. HCl:i.al., NHiOH 

17 

3.32926 



0.0469 



18 


d <100 


B. 


8. al.. HCl, dll. HNOa, dil. 







HaSO« 

19 




a. 


1 . abs. al., eth., ohl. 

20 

8..55 

2500 

3700 

1. 

i. 

8. h. H2B04; si. 8. HF; i. 







HCl, HNO 3 

21 


160 

270 

d. 


s. al., ethyl bromide 

22 

2 . 75 ' 

194 

240..5 

d. 


8. Ha, ca4, al. 

23 

3.293 '« 

75.6 

229 

a. d. 


s.al.;sl.8. CSt.chl.. H.hBOi 

24 

6.6 

mfus 




B. HF, cone. H2S04: i. HCl, 
HNO 3 , alk. 

25 

8.4 

2060 d. 




8. HFd-HNOj;i. HNO, 

26 




d. 

d. 

8. HaCaOa; d. al. 

27 

6.27 



1 . 

i. 

8. a., alk.; i. al., HNOs 

28 




1 . 

1. 

si. 8. alk.; i. a. 

29 

4.47 

1520 


1 

i. 

8. H 18 O 4 , HF. alk. 

30 

4.3 ? 



1. 


8. KOH, HF, H 28 O 4 ; 







i. NHs 

31 


sub’. 


d. 


8. a. 

32 

10.19«« g/l 

sub). 400 


B. d. 

d. 

8.Ha804,al.;i. HQ 

33 




1 . 


8. Hs 804: 8l. 8. HF; i. HC! 

34 

8.92 

1083 

2310 

1 . 

i. 

8. HNOa, h. H!^04; v. si. s. 







HCl, NH«0H 

35 

1.882 

115 

240 d. ' 

7.2 

20 

7.14 al.: s. eth. 

36 




si. s. 


8. dil. a., NH 4 OH; si. 8. 







8. al. 

37 




i. 


8. a., NH4C^: i. al. 

38 


exp. 


V. si. s. 


8. a., KCN 


400 




PHYSICAL CONSTANTS OT 


Formula ^ol. Crystallme form, coloT and index 

wt. of refraction 


Copper 

1 ofiftoarsenate (ic) 

2 “ , acid (ic). 

3 (tri-) arsenide (domey- 

kite) 

4 arsenide. . . . 

5 ortAoarsenite, acid (?) (ic) 

(Scheele’s green) 

6 benzoate (ic) 

7 metoborate (ic) . . . 


Cu3(A804)2*4H20 

CubH2(A80|)4- 

2 H 20 


540 59 bluish-gru 
911 54 blue 


467 67 oct. bl.. .. 
1S7.49 green powd 


mefoborate (ic) . 
bonde .... 
bromate (ic) . 
bromide (ous) . . 


butyrate (ic) 
carbonate (ous) . . 

“ , basic (ic) 

(malachite) 
*' , basic (ic) 

(azurite, chessylite) 
cUorate (ic) 
chloride (ous) (nan- 
tokite) 

chloride (ic) 


chromate, basic (ic) 

dtohromate (ic) 

citrate (ic) 

cyanide (ous) . , . 


ethyiacetoacetate (ic) 
femeyanide (ous) . 

, Oc) 

ferrocyanide |om) 

fluoride (ous) . . . 

“ (ic) 

fluosilicate (ous) . 

“ (ic) 

“ . (ic). 

formate (ic) 

riycine denv, (ic) 
hydride . . . 

hydroxide (oue) . . 

“ (»c). 

iodate (ic) 


CubAsz . . . 

(^uHAsOs (?) 


Cu(C 7H502)2 2H‘>0 341 82 It.-bl. cr. powd 


Cu(B02)2 

Cb?B2 

()u(Br03)2-6H20 
CuBr (or Cu 2 Br 2 ) 


149 21 bluish-grn. cr. powd. 
212 35 yellow 
. 427 50 cub. bl.-grn . . 

143 49 cub., tetrah. wh 

( 286 97) 

223 40 monocl. blk., deliq. . . 


('u(C 4H702)2-2H20 273 80 dk.-grn. cr.; odor butyric a. 


('U 2 CO 3 . . 

(^uC03-Cu(0H)2 


187 15 yellow (exist, quest.) 

221 17 monocl. dk. grn., 1.656, 1.875, 1.909 


2CuC03-Cu( 0H)2 344 75 monocl. bl., 1.730, 1.758, 1.838 


Cu(a0.,)2-6H20 

CuCKor CU 2 CI 2 ) 


0uCl2-2H2O . 
CuCr04-2Cu0* 
2 H 2 O 

Cu('r207-2H20 


338 58 cub. green, dehq . . 

99 03 cub. wh., 1.93 
( 198 05) ! ^ , 

134 48| br. yel. powd. hyg . 

170 52 rhomb, gni., dehq., ^ 1.685 
374 75 yel.-br 


Cu('r207-2H20 315 62 blk. cryst,, delia 

2Cu2rftH407 5 H 2 O. 720 56 bhiish-grn. powd 

(’uCN (or Cu:>- 89 59 monocl. wh 

(CN)-.) 

(M(^N )2 116 61 yel. grn. powd. 

Cu((\H 90 .-,) 2 .. . 321 84 p-mneed 

(^U 3 Fe(CN )6 402 66 br.-red . . 

Cu 3 lr e(CN) 6]2 614 61 yel .-grn . . . 

Cu 4 Fe(CN )6 466 23 br.-red 

()u2Fe(CN)fi'7H20. 465 20 red.-br . . . 

CuF (or CU 2 F 2 ) 82 57 red cryst 

ChiF2-2H20 ... 137 60 monocl. bl ... 


Cu2SiF6 . . 
CuSiFs-4H20 
CuSiFh-6H20 
()u(CH02)2 
Cu(CH02)2-4H20 
Cu(C2H4N02)2-H20 
CuH (or CU 2 H 2 ) 
CuOH . . 
Cu(OH)a .. 
Cu(I03)2 . . 

Cu(I08)2*H20. . 


red powd 
monocl. pr 

rhomb. bl„ dehq., 1 409, 1.408 
monocl. W. . 
blue cr 
bl. need 

red-br. (exist, quest.) 
i yellow (exist, quest.) 

I bl. gel. or amor. bl. powd 
monocl. grn . . 

; tncl. blue . . . 


, basic (ic) Cu(0H)I03 

Mraperiodate (ic) CuaHIO# 

iodide (ous) (marshite) Cul (or 002 X 2 ) 


255 50 rhomb, grn . . 
351 07 grn. powd. cr 
190 49 cub. wh., 2.346. 


410 



Pfomcajgc OOBiroCNns (Continued) 



p. ot 

density 

Meeting 

Boiling 
point, ®C 

Solubility in pama per 100 ml of 

No, 





point, 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 




1 . 

i. 

8. a., NH 4 OH 





1 . 


8. a., NHiOH 

3 

8.0 

830 





4 

7.56 

d. 


1 . 

1. 

8. a., NH 4 OH 

i) 


d. 


i. 

i. 

8. a..al.. NH4(m 

6 

3.859 

- 2 H 2 O, no 


si. s. 


8. dil. a.; si. s. al. 

7 



s. 


8 

8.116 






9 

2ii83 

d. 180 

-6H20,200 

V.8. 


8. NH 4 OH 

10 

4.718 

504 

1345 

V. si. 8. 

d. 

8._HBr, HCl, HNOj. 
NH 4 OH; i. aeet. 

]] 


498 


V. a. 


8. al., aoet., NHa, pyr.; 

12 






1 . bz. 

4.40 

d. 


V. si. 8, 


s. al.. eth., NHiOH. dU. a. 

13 


' 1. 

1 . 

s. a., NH 4 OH 

14 

15 

4.0 

3.88 

d. 200 

d.220 


!'• 

d. 

0.026 aq. C 02 ; s. a^ 
NH 4 OH. KCN; i. al. 


i. 

d. 

8. NH 4 OH, h. aq. NaHCOs 

Ifi 

3.53 

65 

d. 100 

207« 

V. 8. 

8. al.. aoet. 

17 

422 

1366 

0.0062 


8. HCl, NHiOH 

18 

3.054 

498 

d. to Curl, 

70.e» 

107.9'»» 

53*6 al.; 68» meth. al. 

19 

2.38 


993 



- 2 H 20 . 110 

d. 

110.4® 

192.4'*'® 

8. al.,NH4Cl 

20 


~2H20, 260 


1. 


8. HNOs. dll. a., NfH40H; 

21 

2.283 

- 2 H 20, 100 


V. 8. 

d. 

8. a., al., NH 4 OH 

22 




1. 


8. a., NHtOH 

23 

24 

2.92 

474.5 

d. 

1. 

i. 

Is. HCl, NHiOH, KCK; 
h1. 8. NHj 


d. 


i. 


8. a., alk.. KCN. CiHkN, 

25 






pyr. 


192-3 

8uhl. 

1. 


V. 8. al., eth.; 10"® bi. 

26 




i. 


8. NH 4 OH; 1. HH 

27 




1. 


8. NH40H; i. HCl 

28 




1 . 


8. NH40H;i. NH 4 CI 

29 




I. 

i. 

8,NH40H;i.a., NHa 

30 

31 

32 

2.93 

908 

subl. 1100 

i. 

si. 8. 

d. ■ ' ' 

8. HCl, HF, HNOa; i.al. 

8. al.. Ha, HNOa, HF; i. 
acet., NHa 




d.-“+SiFt 


d., 100 

33 

2.158 



42.8 


34 

2.207 



232*7 


0.16*' 92% al. 

35 

1.831 



12.5 

d. 

0.25 al. 

36 

1.81 



6.2 


37 


-H 2 O’, 130 


0.57**' 


8. alk. 

38 

3.37 

d. 60 


d. 


8. HCl d. 

39 

-iH-iO, 360 


i. 

i. 

s. a.. NH 4 OH 

40 

3.368 

d. -H 2 O 


1. 

d. 

8. a., NH 4 OH, KCN' 

8. dil. HNO.a, H2S04 

41 

5.241^6 

d. 


0.1864* 

1 . 

42 

4.872 

-H 2 O, 240 

d. 290 

0.33*6 

O-OB*"® 

8. NH 4 OH. da. H2S04; 
i. al., dil. HNOa 

43 

4.873 

d. 290 


i. 

i. 

8. dd. H 2 SO 4 

44 


d. 110 


1. 

i. 

8. dil. HNOa 

45 

5.62 

605 

1290 ; 0.0008W 


8. KI. KCN, NH 4 OH; 




I 


1 

i. a., al. 


-111 




PHYSICAL CONSTAN'nS OY 


No. 

Name 

Formula 

Mol. 

wt. 

Oystalline form, color and index 
of refraction 


Copper 

lactate (io) . . 

Cu(C*H»03)2-2H20 

277 74 

monocl. dk. bl 

2 

laurate (ic). , 

Cu(Ci 2 H 2 » 62)2 

Cu(N0s)2-3H20... 

462 18 

It. blue powd 

3 

nitrate (icj , 

241 63 

blue, dcliq 

4 

4. 

Cu(N03)2-6H20. 

295.68 

bl. cr. dcliq 

5 

mtnde, . 

CuaN 

204 72 

dk. gr. powd 

6 

nitrite, basic (ic) 

Cu(N02)= 3(^1- 
(OHh 

448 34 

grn. powd 

7 

nitroprussidc (ic) 

CuFc(CN)5NO- 

2 H 2 O 

315 54 

wh.-grnsh. powd . . 

8 

oleate (ic) . . , 

Cu(C,sH3aO-)2.. .. 

626.46 

br. powd. or grn bl mass pois . 

9 

oxalate (ic) . 

CuC204-4H20 

160.60 

bl. wh 

10 

oxide, sub-. 

CU40 

270 28 

olive grn 

11 

“ (ous) (pupritt') 

Cu-O 

143 14 

oct., cub. red 

12 

oxido (ic) (paramelac- 
onite) 

CuO 

79 57 

tetr. cub. blk. hyg 

13 

“ “ (tenorito) 

CuO 

79 57 

tricl. black, /9 2.63 

14 

“ , per- 

CuO.-HiO 

113 59 

br. or browmsh-blk. cr 

15 

oxychloride (lo) 

“ (atacamitc) 

CuCli-2Cu0-4H20 

365 69 

pa. bl.-grn 

16 

CuCl2-3CuO 3 H 2 O 

427 24 

orthorhomb grn 

17 

palmitate (lo) 

Cu(C!lbH3l02)2 

574 39 

grn.-bl. powd 

18 

2,4-peDtanedionc dcnv. 

Cu(C6H702)2 

261 78 

bl. cr 

19 

(aoetylacetonate) 

phenolsuLfonatc 

Cu(CfiH»04S)i- 

6 H 2 O 

517 99 

bl.-grn. or 

20 

orthophosphute (ic) 

1 Cu3(P04)2'3H20 

434 80 

rhomb, bl ... 

21 

(tri-) phosphide 

OuiP... 

221 73 

gray blk . 

22 

(tn-) phosphide, dt- 

CU 3 P 2 

252 75 

pay-blk. met. powd 

blue cr 

23 

or/Aophosphito, di- 

CuHP03-2H20 

179 63 

24 

(lO) 

salicylate (ic) 

; CufCTHftO.) - 4H20 

409 86 

bl.-grn. need 

tricl. bl 

25 

selenate (ic) 

i CuSeOroHiO 

296 61 

26 

stearate (ic) 

; Cu(Ci3H3.0.). 

630 50 

It. grn -bl. amor, powd . . 

27 

sulfate (oils) 

1 CU 2 SO 4 

223 20 

gray powd ... 

28 

“ (ic) (hyilrocy- 

CuSOi 

159 63 

grn.-wh. rhomb 

29 

apite) 

“ (ic) (blue vitriol 

or chaloanthite) 

CuS04-6H20. 

249 71 

tricl. blue, 1.514, 1.537, 1.543 

30 

sulfide, (ous) (chalcocite) 

OU 2 S.. 

159 20 

rhomb, blk 

31 

CujS 

159 20 

cub. blk 

32 

sulfide (io) (covellito) 

Ou 8 

95 63 

hex. or monocl. blk 

33 

sidfitc (ous) ' 

CuiSOs'HaO 

225 22 

red pr 

34 

CU 2 SO 3 H 2 O 

225 22 

hex. wh 

35 

tartrate (io) . 

CuC4H4a 

211 64 

It.-bl. powd 

36 


CuC4H40a-3H2r> 

265 69 

It. gray bl. powd 

37 

tellurite . . 

CuTeOa 

239.18 

ppt. siskin grn 

38 

thiocyanate (ous) 

CuSCN 

121 65 

wh 

39 

“ (ic) 

CufSCN )2 

179 73 

black . 

40 

tungstate (ic) 

CUWO 4 2 H 2 O 

347 52 

oct. It. grn . . 


412 



INORGANIC COMPOUNDS (Continued) 





i 

Solubility in grama per 100 ml of 

No. 

Sp. gr. or 
deonty 

Melting 
point, “C 

Boiling ! 
point, X 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 




16.7 

45100 

a.NH40H;8l.8.al. 

? 


111-13 


si. s. 

sl.s. 

3 

2.047>» 

114.6 

-Hn6i,170 

137.8»; 

66680; 

lOO^^al. 




381W 

1270MO 


4 

2.074 

-3HjO, 


243.79 

OD 

B.al. 



26.4 





5 


d.300 


d. 


d, a. 

g 




iL •. 


B. NH 4 OH; si. a. al.; 
d. dll. a. 






7 

. 



1. 


B. alL; i. al. 

8 




1 . 

i. 

B. eth. 

9 




.00253« 


8. NH 4 OH: i. ac. a. 

10 


d. 


i. 


d. a. 

11 

6.0 

1235 

- 0 . 1800 

1 . 

i. 

B. HCl, NH 4 CI, NH 4 OH; 
Bl.B.HNOa; i. al. 

12 

6.40 

d. 1026 


1 . 

1 . 

B. a., NH 4 CI, KCN 

13 

6.45 

d. 1026 


i. 

1 . 

s. a.. NH 4 CI, KCN 

14 




1 . 


8 . a. d.; i. al. 

15 


-3HaO. 140 


i. 


s. a. 

16 

17 

3.76-3.78 

120 


i. 


8. h. ba.’, C&.C64; si'. 8. 





al., eth., chi., pyr., 1. 
meth. al., aoet. 



18 

19 

20 


>230 

eubl. 

i. 

s. 

i. 

si. 8. 

si. 8. al., 8. ohl. 

8. al. 

8. a., NH 4 OH, H*P04; 
kNHs 

21 

6.4-6.8 



i. 


8. HNO,; i.HCl 

22 

6.67 

d. ' 


1 . 


8. HNO*; i. HCl 

23 


d. 


i. 

i. 


24 




V. s. 


V. 8.al., NH 4 OH 

25 

2.559 



25.716 

d. 

s. a., NH 4 OH; i. al. 

26 

125 


i. 


8. eth., h. bi., chi., turp.; 





si. 8. pyr.; i. meth. al., 
acet., 0 . bi. 



27 


+0.200 


d. 


8. cone. HQ, NHs, idAC* 






aoet. a. 

28 

3.603 

200 

d. 660 to 

CuO 

- 5 H 20 , 150 

14.39 

75.4100 

1 . 041 * meth. al.; i. al. 

29 

2.284 

-4HaO, 1)0 

31.69 

203,3100 

15.61* meth. al.; i. al. 

30 

5.6 

1100 


ixio-w 


8. HNOi, NH 4 OH; i. aoet. 

31 

5.78 

1130 


ixio->« 


8. HNC^ NH 4 OH: i. acet. 
8. HNO 3 , KCK, h, cone. 

32 

4.6 

tr. 103 

d.220 

O.OOOO 3316 






HQ, HsS 04; i. al., alk. 

33 

4.46» 






34 

3.8316 

d. ■ 


ai.B.’ 


8 iNH 4 QH.‘HQ:i!‘ai.Vet'b. 

35 




V. si. 8. 


8. a.„alL 

8. a., alk. 

36 

37 

38 


d.‘ 



0.02« 

0. 14*6 

1. 


2.M3 

lOM 


0.0005« 


8. NH 4 OH, cone, a., 






i. al. 

39 


d. 100 


d. 

d. 

8. a., NH 4 OH 

40 


red ht. 


0.1“ 


8. NH 4 OH: al. 8. ao. a.; 







i. al.; d. min. a. 


413 




rHTSlCAi. CONSTANTS CKT 


No. 

Name 

Formula 

Mol. 

wt. 

CrystaUiae form, color and mdex 
of refraction 

1 

Copper 

zaothate (etbylxantho- 
genate) 

Copper complexes: 

Cu(C3H60S2)! 

i 

yellow ppt 

2 

Diamminecopper (II) 

Cu(C2H30j)r2NH3 

215 72 

v!t.-bl. cr . . 


acetate 




3 

Tetramminecopper (II) 
sulfate 

Tetrapyndinecopper (II) 
fluosihcate 

Tetrapyridineoopper (11) 

ICu(NH3),1B04*H20 

245 77 

rhomb. U. . . 

i 

[Cu(C5H5N)4]SiF6 

622 . 02 1 rhomb, purplish-blue . 

h 

[Ou(C5H5N)4]- 

880 581 bl. monocl. cr . . 


perrhenate 

(Re04)2 



6 

Cyanic acid 

HOCN 

43 03 


7 

Cyanoaurlc add 

HAu(CN)4-3H20. 

356 331 tab 

8 

Cyanogen. 

C 2 N 2 

52 04 

col. gas. pungent odor. v. pois . . 

9 

Cyanogen com- 
pounds 

Sec Orgamc Tables. 



10 

Dysprosium . 

Dy 

162 46 

yel. need. 

11 

acrtate 

Dy(C->H302):r4H20 

411 66 

12 

bromate 

Dy(BrOs)3 9 H 2 O 

708 35 

yel. hex. need 

13 

carbonate , 

Dy.(C03)3*4H20 

577 01 

14 

chloride 

DyCls . 

268 83 

8himngyel.pl. 

15 

chromate 

Dy2(Cr04)3 IOH 2 O 

853 11 

yel. cr 

16 

nitrate 

Dy(N04)3 5 H 2 O 

438 57 

yel. cryst 

17 

oxalate 

Dy2(C2O4)3-10H2O 

769 14 

pr ... 

18 

oxide (dysproaia) 

Dy203 

372 92 

wh. powd 

19 

orl/iophosphate 

DyP04-5H20 . 1 

347 5t. 

yellowish-white powd 

20 

selenate 

Dy2(Se04)3-8H20 
Dy2(S04)3 8 H 2 O. 

897 93 

vol. need 
brill, yel. cr 

21 

sulfate 

757 23 

22 

Erbium 

Er 

167 20 

dk. gray powd 

23 

acetate .. 

Er(C2Hs02)3 4 H 2 O 
ErCl3-6H20 

416 40 

trichnic 

24 

chloride 

381 67 

deliq 
redsn. cr 

25 

nitrate 

Er(N03)5-5H20 

443 31 

26 

oxalate 

Er2(C2O4)»-10H2O. 

778 62 

redsh, micr powd 

27 

oxide (erbia) 

EnOa 

382 40 

rose-red powd 

28 

sulfate 

Er2(S04)* 

622 68 


29 

“ 

Er2(S04)a 8 H 2 O 

766 71 

monocl. rose-red 

30 

Europium 

Eu 

162 00 

st. gray 

31 

chloride 

Euan 

258 37 

tine yd. need . . 

32 

oxide (ouropia) 

EU203 

352 00 

pa. rose powd 

33 

sulfate 

Eu2(S04)3-8H20 

736 31 

pa. rose cr 


Ferric or Ferrous Bee 

Iron 



34 

Ferricyanic add 

HaFefCN)^ 

214 97 

grn -br. need., deliq 

35 

Ferrocyanic add. . . 

H4Fe(CN)6 

215 98 

wh. need., bl. m moist air 

36 

Fluoboric acid 

HBF 4 

87 83 

col. hq 

37 

Fluorine 

F 2 

38,00 

grn. yel. gas, pois., 1.000195 

38 

oxide 

F 2 O 

54 00 

col. gas unst 

39 

Fluosfllclc add 

H 2 S 1 F 6 

144 08 

col. hq. fum. corros 

40 

Gadolinium. 

Gd 

156 90 

1 

41 

acetate 

Gd(n2H302)a‘4H20 

406 10 

tricl ... 

42 

brcHnide . 

GdBr 8 - 6 H 20 

504 76 

rhomb, pi ... 

43 

ohlonde. 

GdCb 

263 27 

monocl. pr. «ol. ... .... 

44 

chloride 

GdCls-6H20 . 

371 37 

wh. pr., deliq 

45 

cyanoi^at^nitc . 

Gd 2 Pt»(CN)i 2 - 

2 IH 2 O 

GdF.a ... 

1590 05 

rhomb 

46 

fluoride. 

213 90 

wh. gelat . . 

47 

. mtrate 

j Gd(N 0 ,)r 5 H 20 . 

433 01 

1 prisms 
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nfWGANIC C0HP0Vin>8 (Continued) 


No. 

Sa gr. or 

Melting 
point, “C 

Boiling 
point, °C 

Solubility in granu per 100 ml of 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 


d. 


i. 


8. NH 4 OH; T. bL 8. al.; 







1 . CSj 

2 


d. ca. 175 


8., d. 


8. ac. a., KHtOH; L al. 

3 

1.81 

d. 150 


18.521-s 

d. 

i. al. 

4 

2.108 






5 

2.338 



.5555 

' 


6 

L140; 



d. 



7 


50 

d. 

s. 


8. al.. eth. 

8 

2.335 g/1; 0.87 

-34.4 

-20.7 

450»om» 


230 cm* al.; 500 cm* eth. 

9 







10 







11 


d. 120 


s. 


V. si. 8. al. 

12 


78 

- 6 H 2 O. no 

V. B. 


si. 8. al. 

13 


-3HaO. 15 


i. 



14 

3.67® 

680 


s. 



15 



d. 

1.002« 



16 


88.6 


s. 



17 




i. 


8. dii. a. 

18 

7.81« 





8. a. grn. soln. 

19 


-6HA” 


I. 


8. dil. a., ac. a. 



>200 





20 


-8H*0, 200 


V. B. 


i. al. 

21 


stab, no 

-8H»6, 360 

s. 



22 

4.77“ (?) 






on 

2.114 






24 



8. 

8. 

8. al. 

25 




8. 


8. al., eth., aoet. 

26 

2.64 (?) 

d. 575 





27 

8.640 

infuB. 


d.00649» 


sly. 8. mm. a. 

28 

3.678 

d.630 


43® 



29 

3.217 

-8H20, 400 


16» 

6 .53«" 


30 




i. 

1 . 


31 


623 + 2 ' ' 





32 

7.42 fr. oxal.; 







6.55 fr. nit. 






33 


-8H.0, 375 


2.563*® 

1.93« 



34 


d. 


8. 

B. 

s. al. 

35 


d. 


8. 

B. 

8. al.; 1 . eth. 

36 



d.l36’ 

00 

B. 

ooal. 

37 

1.69‘B g/i, Iq. 

-223 

-187 

d. to O 3 

d. 



1.108-187 



+ HF 



38 

Iq. 1.90-2S3 8 

-223.8 

-144.8 

si. B., d. 

I. 

si. 8. a., alk. 

39 

1.29-.3118 


d. 

8. 

8. 

si. 8. alk. 

40 







41 

1.611 



11.^ 



42 

2.844« 



S. 

8. 

8. HBr 

43 

4.62® 

628 


». 

8. 


44 

2.424® 



B. 

8. 


45 

2.563 






46 






si. 8. hot HF 

47 

2.406‘« 

92 


V. S. 

V. 8. 

y. si. R. cone. HNOs 
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PHYSICAL CONSTANTS OF 


No. 

Namp 

r 

Formula | 

Mol ! 
wt. 

Crystalline form, color and index 
of refraction 

1 

Cvadolinium 

nitrate 

Gd(N0*)3-6H20 .. 

451.02 

tricl. 

2 

oxalate 

Gd2(C2O4)rl0H2O 

758.02 

monurl. 

3 

oxide (gadolinm) 

GdjOs 

361 80 

wh.amor.powd ,hyg 

4 

seleiiate 

Gd2(Fe()4)a SI 12 O 

886 81 

monocl. pearly 

5 

sulfate 

Gd2(S04)3 

601.98 

col. . , . 

6 


GdsCSO^ls-SiGO 

746 11 

monocl. 

7 

sulfide 

OdSz 

409 98 

yel. hyg. mass 

8 

Gallium 

Ga 

69 72 

rhomb, pseudotetr. gray-bl 

9 

acetate, basic 

4Ga(C2H302)r 

1452 37 

micr. cr., wh. 

10 

lx)mid(', tri- 

2Ga20, 5 H 2 O 

GaBra 

309 47 

col. cr., deliq 

11 

" tn-, mon- 

GaBrs NH 3 

326 50 

wh. powd. 

12 

ammine 

" “ .hexamnurie 

GaBrrONHa 

411 66 

wh. powd. 

n 

chloride, di- 

G&ru 

140 63 

col. cr., deliq. 

14 

GaClj 

176.09 

col.cTyst.,deliq. 

1 

15 

“ ", monammmc 

GaCU-NHs .. 

193.12 

wh. powd.. 

16 

" ", hfxnmmine 

GaCls 6 NH .1 

278.28 

wh. powd. .. 

17 

ferrocjaiudc 

Ga 4 [Fe(CN) 6 la 

014 72 

gel.wh.ppt. 

18 

fluoridf , tri- 

GaFj 

126 72 

white powd. 

19 

“ “ 

GaFs-SH-iO 

180 77 

wh. powd. 

20 

hvdroxuh 

Ga(OH )3 

120 74 

amor. wh. 

21 

(hydrated gal- 

Ga203*xH20 


gel. ppt., indef. cumpusitiou . . 

22 

lium oxide) 

hydroxyquinolme deny.. 

Ga(Ct.HbNO )3 

502.16 

grn.-yel. cr. 

23 

iodide, tn- 

Gals .... 

450 48 

col.-lem. yel. (need.) hyg. 

24 

1 " “ , monammine 

Gals-NE. 

467 61 

wh.powd. 

25 

" " , hexammine. 

Gal3-6NH3 

562 67 

wh. powd. 

26 

nitrate 

Ga(N 0 s).cxn 20 


wh.cr., dcliq 

27 

nitride 

GaN 

”83.73 

dk.gray powd. hex. 

28 

oxalate 

Ga2(C204)3 

403.50 

white powder 

29 

“ 

Ga2(C;04)r4H20 

475.66 

micr. powd.wh., hyg. 

30 

oxide, .«ul'- 

GasO 

155 44 

br.-blk.powd. 

31 

“ , spsiiiii- 

GasOs 

187.44 

wh. powd.;a trig., monocl 

32 


Ga 20 s*H 20 . 

205 46 

1 white powd. 

33 

oxychlonde 

6Ga0CM4H-.0 

979 29 

oct. . . 

34 

2,4-pentanedione deriv. 

Ga(C6H702)» . 

367.04 

a monocl. or. plates, 0 rhomb, or. 

35 

(acetylacetonate) 

selenate 

Ga2(Se04)rlGH20 

856 68 

pyramids, y rhomb, pyramids 
: col. cr. 

36 

*' 

Ga2(Se04)3* 22H?0 

964.68 

cr. monocl. or tricl., col. 

37 

selenide, sul> 

Gas^ 

218 40 

i dk. red-br. greas. leaf 

38 

" inono- 

GaSe 

148 68 

39 

" sesqui-. 

Ga2Se3 

376 32 

rdsh. blk., hard, brittle 

40 

sulfate 

Ga2(S04)g 

427 62 

: wh.powd. 

41 


Ga2(804),3 ISHX) 

761 91 

col.cr. . 

42 

sulfide, sul> 

GasS 

171.60 

1 grn. cr. or blk. powd. 

43 

“ ,iDono- 

GaS 

101.78 

; sublimate. It. yel. 

44 

" , sesqui- 

GatSs 

235 62 

! yel. cr. or wh. amor. 

45 

tellunde, mono- 

GaTe 

197.33 

soft, blk. greasy leaves 

46 

" , sesqui- 

German« 

bromo- 

GagTes . . 

522.27 

hard, blk., brittle cr. 

47 

GeHaBr 

155 54 

: col.liq. 

48 

chloro- 

GeHaCl .. . 

111 08 

t col.liq. 

49 

chlorotrifluoro- 

GeF»Cl 

165.0C 

1 colorless gas. 


iir. 




INOB6ANIC fimiFOVNBS (Continued) 






Solubility in grams per 100 ml of 

No. 

So»fr.or 

denuty 

Melting 
point. “C 

Boiling 

point, 

Cold 

Hot 

Aleohol, acids, etc. 





water 

water 

1 

2 

2.332 

91 

- 6 H 20 , no 


V. 8 , 

i. 

V s 

d.HNO.t: si 8 . a.; 6.11 
a~Hi90t 

,> 

7.407“ 

3.309 



V. s!. s. 


s. a. 


- 8 H 20 . 130 







3.98“ 

2.26”'* 


5 

4 139“ > 



6 

3.010“ • 



3.28“ 

d. 

1 . 

2.54“ 


7 

8 

3.8 

6.903“; 

29.78 

2000 ± 150 

1 . 

s. a., alk.; si. s. Hg 


6.0933** 




d. 

1 . ac. a. 

9 


d.>160 


s. 

10 

11 

3.69“ 

3.112“ 

121.5 + 0.6 
124 

278.8 

R. 

d. 

8 . 

d. 

si. s. NHs 
si. B. NHs 

12 




d. 

d. 

si. s. NHs 

13 

14 

2.47“; Iq. 

164(175) 

77.9 ± 0.2 

535 

201.2 

V. 8 . 

%. 8 . 

d. 

V. 8 . 

B. NHs; si. s. pet. eth 


2-3^ 






15 

16 

17 

18 
19 

2.189“ 

124 

. . 1 

d. 

d. 

d. 

d. 

s. NHs 
s. NHs 



i 

s. 

8 . 

1 , cono. HCl 

,4.47 

>1000 

>140 

8 ubl. fo. 950 1 
d. 

.002 

sl. 8 . 

s. HsFs; 1 . dll. HCl 

B. dll. HCl; si. 6 . 60% HF 

20 


d. to GatOs 


1 . 

1 

8 . a., alk. 

21 


+ H 2 O 


.00010 


.0032 4.6% NHtOH; s. a.. 





NaOH 

22 


>150 

subl. vac. 

.0001 ' 

.0012 

8 . a., alk ; si. s. al. 

23 

4.16“ 

212 ± 1 

345. subl. 

d. 

d. 

d. 


24 

3.635“ 

140 


d. 

d. 

V. 8 . 


25 

26 


d. 110 

— »Ga 20 s, 200 

V. 6 . 

a. abs. al.; 1 . eth. 

27 



subl. >800 

i. 

1 . 

d. b. a., alk. 

28 



d. 195-COj 




29 


d. 195 

d.>160-HjO 

0.4 


8 . a., alk. 

30 

4.77 

>660 

SUM. >500 

i. 

i. 


d.>800 



8 . h. a., alk. 

31 

a6.44; 

1900 


1 . 

1 . 

32 

33 

^5.88 



si. 8 . 
i. 


V. B. KOH; i. dll. HNOs 

34 

al.42; 

p\A\ 

194^ 

BuU. 140“ 

8 . 

s. 

8 . acet. 

35 



V. 8 . 

V. 8 . 


86 

37 

38 

5.02 

5.03 



57.4"' 

V. 8 . 


960 





39 

4.92 

1020 




8 . al.; i. eth. 

8 . 60% al.; i. al.. eth. 

40 

41 


d.>600 

d.>62b 

V. s. 

V. s. 

V. s. 

V. B. 

42 

4.18« 

d.:>800 


d. 

d. 

B. a., alk. 

43 

3.86“ 

965 ± 10 


1 . 

d. 

d. 

8 . a., alk. 

44 

3.65“ 

1255 ± 10 


d. 

3 . a., alk. 

45 

5.44 

824 





46 

5.57 

790 





47 

2.34»» 

-32.0 

52.0 

d. 

d. 

reacts like GeHsBn; d. 
alk.; i. al. 

48 

: 1.75-« 

-52.0 

28.0 

d. 

d. 

d. alk.;i.al. 

49 

- 66.2 • 

-20.3 

d. 


8 . abs. al. 
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PHYSICAL CI»rSTAKTS OF 


No. 

Name 

Formula 

T 

i 

Mol. 

i Crystalline form, color and index 

wt. 

1 of refraction 

1 

Germane 

dibromo- 

GeHsBr- 

234 45 

col. liq 

2 

dichloro- 

GeHsCl2 

145 53 

col. liq 

3 

dichlorodifluoro- 

GeCl*F.. 

181 51 

col. gas 
col. liq 

4 

tribroiQO- (germatuuro 

GeHBri 

313 36 

5 

bromoform) 
tnchloro- Igermanmra 

GeHCh 

179 98 

col. liq 

6 

chloroform) 

trichlorofluoro- 

GeCbF 

197.97 

col liq . 

7 

Germanium 

Ge 

72 60 

cub. gray-wh. met 

7 

bromide, di- 

GeBr^ 

232 43 

col. need, or pi 

9 

“ , t(*tra- 

GeBr« 

392 26 

gray-wh. oct 

10 

chloride, di- 

GeCU. 

143 61 

wh. powd 

11 

" , tetra- 

GeCU 

214 43 

col. liq., 1.464 

12 

fluoride, di- 

OeF- 

110 60 

wh. cr., hyg 

13 

“ , tetra- 

Gih 

148 60 

col. gas or solid, not liq. at atm. press. 

14 

“ “ 

GeF-i-3Ii.() 

202 65 

wh. cr., deliq 

15 

hydride, moiio- 

" , tetra- (germane) 

GeH 

73 61 

br. powd 

161 

GeHi 

76 63 

col. gas 

17 

“ (digermanc) 

GozHi, 

151 25 

hq 

18 

" (tngermane) 

Gc.H« 

225 86 

col. liq 

19 

hydroxide (ous) 

GeO xH •() i 


ycl. to red 

20 

imide 

i Ge(NH)-> 

102 63 

wb. amor, powd 

21 

iodide, di- 

Geli 

326 44 

yel. hex 

22 

" , tetra - 

Gel 4 

580 28 

cub. yel 

23 

(tn-) nitride, di- 

Ge.iN > 

245 82 

blk. cr 

24 

“ “ , tetra- 

GeiN, 

273 83 

wh.-lt. br. powd 

2^ 

oxide, mono 

GeO 

88 60 

blk cr powd 

20 

“ , di- (fioluble) 

GeO. 

104 60 

hex., eel 

27 

“ “ (insoluble) 

GeOj 

104 60 

tetr 

28 

oxychloride 

GeCKJL. 

159 51 

col. liq 

29 

sulflde, mono- 

GeS 

104 66 

yel.-red amor, or rhomb, bipyram. 

30 

" , di- 

GeSi 

136 72 

blk. 

wh. powd. orthorhombic, white 

31 

32 

Gluclnum 

Gold 

Hee Ben/lhim ! 

Au 

197 20 

cub. yel. duct, met., coll. bl. vlt 

33 

bromide (ous) 

AuBr 

277 12 

yelsh.-gray mass or cr. powd 
blk. (exist, quest.) 

34 

“ (auroauric) 

Au2Br4 

714 06 

35 

" (ic) 

AuBr.4 (or AusBrh) 

436 96 

gray powd., cr. brown 

36 

chloride (ous) 

AuCl 

232 66 

yel. cr 

37 

“ (auroauric) 

Au2n4 

536 23 

1 

dk. red (exist, quest.) 


41R 





mOWQAmC COBfPOUNOS (Continued) 






Solubility m grams per 100 ml of 

No. 

8p, gr. or 

Melting 

Boiling 




denwty 

point, T 

point, "C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2.80» 

-15.0 

89.0 

d 

d 

d. alk ; 1 . al. 

2 

1.90 '«* 

-b8X) 

69.5 

d. 

d. 

d. alk.; i. al. 

3 


-51.8 

-2.8 

d. 


8. abs. al. 

4 


-24,0 

d. 

d. 

d 

d alk. 

5 

1.930 

-71.0 

75 2 

d 

d 

d alk. 

6 


-49.8 

37J) 

d. 


s. abs. al. 

7 

5 . 35 ? 

958.5 

(2700) 

1 . 

1 * 

B. h. H 2 SO 4 , aq. reg.; 1 alk. 

H 


122.0 

d. 

d. 

d 

8. a., GeBrd, al.; 1 . bz. 

9 

3.132^ 

26.1 

186.5 

d. 

d. 

8. abs. al., eth., b».; 1 . cono. 







H 2 SO 4 

10 


(1 to (le 

-bCleCU 

d. 

d. 

8 fJeCU; 1 . al., chi. 

11 

1.87«| 

-49..5 

83.1 

d. 

d. 

V 8. dll. HQ; 8. al., eth.. 

1 . cone. H 2 SO 4 , cone, HCI 

12 


(J.>3.5U 

subl. 

8. 

V. 8. 

13 

6.65 g/1 

mhl 


8. d. to G 

*02 "b H? 

GeFe 

14 

d 


s 

8 


15 


d. 165 

si. oxp. 

1. 

1. 

8. HNOs, HaCb; 1 . NaOH. 

10 

3.43 g/1, 

-165.0 

-90.0 

1. 

1. 

8. NaOCl, si. s. h. HCI 


Iq. 1.532 


(-126) 




17 

g.6.74«>g/l,l(i. 

-109 

29 

d 




1.98->w 






18 

2.2 

-10.5.6 

110.5 

» 


8. CCI 4 

19 


d. 


1. 


V. 8. HCI, 8l. 8. NaOH 

20 


d. 150 


d. to NHs 

-j- (SeOa 

21 


subl . d 


s. 

d. 

8. dll. a., cone. HI; h1. s. 
chi., CCI 4 

22 

4.322| 

144.0 

d. 

8., With 

d 

8. CS 2 , ecu, bz. si. s. 





slow hy- 
drolysis 


cone. HCI, KOH 

23 

1 


subl. >650 




24 


d. 450 


1 . 

i 

1 . a., alk. 

25 


subl. 710 


1 , 

1 , 

s. (I 2 water or H 2 O 2 with 






j 

NH 4 OH; 1 . a, alk. 

26 

4.703‘« 

1115.0 


0.447« 

1.0‘"'> i 

1 

8, a., alk.; one form 1 . H 2 O, 
HCI.HF. NaOH.NH40H 

27 

1 6.239 

1086 ± 5 


1 . 

1 

si 8. NaOH; i. HP. HQ 

28 


-56.0 

d.>2e 

d 

d. 1 

1 . all solv. 

29 

[am.) 3.31, 

5:30 

subl. >430 

1. 

1 . 

8. HCI, alk., or alk. sulfd.; 


rhomb. 





si. s. NHiOH 


4.01^ 






30 

2.94'< 

ca. 800 

subl. >600 i 

si. 8.; d. 

d. to 

8. alk., alk. sulfd.; l a.. 





sly. 

Ge02-i- 

HjS 

al., eth., etc. 

31 







32 

19.3; Iq 

1063 

2600 

1 . 

1 . 

8. KCN, aq. reg., h. 


17.0io«3 





' H2Se04; i. a. 

33 

7.9 

d. 115 


1 . 

i. 

d. a. 

34 


d. 115 


d. 



35 


-Br2, 160 


si. 8. 


R. eth. 

36 

7.4 

d. to AuCU, 

d. 289.5 

d., V. si. 

d 

8. HCI, HBr 



170 


s. 



37 

5*1 

d. 250 


d. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Gold 

chloride (ic) 

AuCl. 

303 57 

claret red, pr cr 

2 

.. 

AuCl3-2H?0 

339 60 

orange cr .... 

3 

cyanide (ous) 

AuCN .. 

223 22 

It. yel. cr. powd 

4 

“ (ic) 

Au(CN )3 6H-iO (or 

383 36 

col hyg. pi 

5 

hydroxide (ouc) 

3 H 2 O) ( 

AuOH 

329 30) 
214 21 

dk. vlt . 

6 

‘‘ (ic; 

Au(OH)3 

248 22 

yel -br. powd 

7 

iodide (ousl 

Aul 

324 12 

grnsh.-ycl. powd 

dk. grn . . 

8 

“ (ic) . 

Aula 

577 96 

9 

nitrate, acid, (ic) 

AuH(N0.-,)4-3H20 

500 29 

tricl. oct. yel . 

10 

oxid. (ous) 

AujO 

410.40 

gray-violet . 

11 

" (auroauric) . . . 

AujOi 

426 40 

olive br. powd 

12 

(ic) , 

AuiO.t 

442 40 

br.-blk. powd 

13 

phosphide. . 

AujPa , 

487 46 

gray 

14 

selenide 

AuiSea 

631 28 


15' 

sulfate (ic) 

Auj0s'2S03’H20 

620 54 

yel. deliq. (exist, quest.) 

16 

suI6de (ous) 

AU 2 S 

426.46 

br.-blk. powd . . 

17 

“ (auroauric) 

AU 2 S 2 (or AuS) 

458 52 

blk ... 

18 

“ 6c) 

AU 2 S 3 

490 58 

br.-blk powd . ... 

19 

telluride 

Au2Te 

522 01 

tricl. (exist, quest.) 

20 

" 

AuTe2 

452 42 

(1) rhomb. (2) monocl. (3) trid. yel , 

21 

Hafnium ... 

Hf 

178 60 

earthy to massive, 
gray 

22 

carbide 

HfC ... 

100 61 


23 

oxide (hafnia) 

Hf02 . 

210 60 

wh. monocl 

24 

oxychloride . , 

Hf0Cl2-8H20 

409 64 

col 

25 

Helium 

He . 

4 003 

col. ga.s, inert, odorl 

26 

Holmium 

Ho . .. 

164 94 ! 

salts yellow 

27 

Hydrazine. . 

NH2NH2,. 

32 05 

col. liq or wh. cr., 1.470*^ 

28 

azide . . . . 

N2H4HN. 

75.08 

deliq 

29 

huogermanate . 

2N2H4H2GeF« 

252.71 

monocl. pr., 1.452, 1.460, 1.464 . . 

30 

duosilioate ... 

N2H4'H2SiF(( . 

176 12 

cryst 

31 

formate 

N2H4'2CH202 

124 10 

cub 

32 

hydrate. . . 

N 2 H 4 H 20 

50 06 

col fum liq or cub cr 

33 

hydrochloride, mono- 

N 2 H 4 HCI 

68 51 

wh. need 

34 

“ 1 di- 

N2H4-2HC1 

104.98 

cub col 

35 

mtrate, mono- 

N 2 H 4 HNO 3 

1 95 06 

col dimorph need . 

36 

“ ,di-. ... 

N2H4-2HN03 

168 08 

col cr 

37 

oxalate , . 

2N2H4’H2C204 

154 13 

wh need 

38 

fcypophosphate 

N2H4-2H2P03 

194 12 


39 

orlAophosphate 

N2H4 H3P04. . . 

130 09 


40 

ori/iophosphite 

N2H4'H8P03 

114 09 


41 

orl/iophosphite 

N»H4-2HsP03 

196 14 


42 

picrate 

N2H4H(^H2N50t- 

4HiO 

N2H4'H2Se04 

270 16 


43 

selenate . . . < 

177 02 

col. cr. powd . . . . . . 

44 

sulfate 

2 N 2 H 4 H 2 SO 4 

162 17 

col. cr . . ... 

45 


N 2 H 4 H 2 SO 4 . 

130 12 

rhomb, col ... . 

48 

Hydrazolc acid 

HNa . . 

43 03 

col. liq . . 

47 

(aioimide) 

Hydrogen 

H 2 

2 0162 

col. gas, cub. solid . . 

48 

bromide (hydrobromio 

HBr 

80.92 

col. gas or pa. yd. liq., 1.325 Iq. . . 


acid) 
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nVOBGANIC COMPOUNDS (Continued) 






1 Solubility in grams per 100 ml of 

No. 

Sp gr. or 
density 

Melting 
point, °C 

Boiling 
point, T 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

3.9 

254 d. 

subl. 265 

68 

V. s. 

8. al.. eth.; si. s. NHf, 
i. CSj 

2 


d. 


s. 

8. 

8. HCl, al.. eth.; si. s. NHt 

3 

7.12 

d. 


V. si. 8. 


8 . KCN. NH 4 OH; i. aU. 
eth. 

4 


d.50 


V. 8. 

d. V. 8. 

s. al., eth. 

6 


-H 2 O, 200 


s. 


8. d. alk. 

6 


-HflzO, 

250 


6.7X10-11 
at 25 


s.HCl.NaCN.oonc.HNOi 

7 

8.25 

d. 120 


V. si. 8. 

si. 8. d. 

8. KI 

8 

9 

2.84 ‘ ■ ' 

72 d. 


1 . 

8. d. 

d. 

s. iodides 
s. HNOs 

10 

U 

3.6 

-0, 205 

d. 180 


i. 

i. 

i. 

8. HCl; 5 \ s. KOH; i. 
H2SO4, HNOs, al. 

12 


-0, 160 

-3 0, 250 

i. 

i. 

fl. HCl 

18 

6.67 

d. 



I. HCl, dU. HNOi 

14 

4.65** 





15 




B. 

d. 

8. HCl, H 2 SO 4 

16 

. 

d. 240 


i.; fresh 
soln. 

ppt. coll. 

i. a.; 8. KCN, aq res; 

17 


d. 140 


i. 

i. 

8 (NH4).«S; 1 a. 

1$ 

8.754 

d. 197 


i. 


8, Na*S; i a , eth 

19 

9.04 





20 

8.2-9.3 

472, d. 


i. 

i. 


21 

13.3 

2207(1700’) 

>3200 

i. 



22 


4160 





23 

9.68* 

2812 


i. 



24 




s. 



25 

0.1785“ g/l; Iq. 

0.147-2^8 

— 272.2=“ 

-268.9 

0.94® cm*, 
0.94*‘> cm* 

l.t)5^»cm% 
1 21i5cm3 

abs. by Ft; i. al. 

26 







27 

Iq! l’.0lii» ' 

1.4 

113.5 

V, s. 


s. al. 

28 

75.4 


V. s. 

V. 8. 

V. B. al. 

29 

2.40^ 

• • 


s. 



30 


d. 186 


V. 8. 


s). 8. al. 

31 


128 


S. 



32 

1.03« ' 

<-40 

118.6’« 

<30 

00 

8. al,; i, eth-, chi. 

33 


89 


V. 6. 


si. 8 al. 

34 

1.42 

198 


270.4*» 

V. 8. 

si. 8. al. 

35 


70.7 

subl. 140 

V. s. 


si. 8. al. 

36 

37 

38 


104 d. 

148 

152 


V. s. 

200*5 


.6603«ai;‘i.'eth. 

39 


82 





40 


36 





41 


82 





42 


201.3 


s. 

S. 


43 




V. si. B. 

V. 8. 


44 


85 


V. 8. 


i. ai. 

45 

1.37 

254 


3.05« 

V 8. 

i. al. 

46 


-80 

37 ' ’ " 

CO 

X 

8. al.. alk. 

47 

.0899 g/l; Iq. 

.070 

-259.18 

-252.8 

2. 14 ® cm* 
1.91*5 cm* 

0 85Wcm» 
1.8950 cm* 

6.9250 cm* al. 

48 

3.50“ g/l; Iq. 

2.77-«7 

-88.5 

-67.0 

221® 

130100 

8. al. 
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fffimCAl. OONSliJfTS ow 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 


Hydrogen 

bromide 

HBr HiO ... 

98 94 

eol. hq 

a 

“ (oonst.-boilmg 

HBr (47%) + H 2 O 


col. liq 


adxt.) 




3 

bfomitle 

HBr 2 H 2 O 

116 96 

wh. cr. col. liq 

4 

chlonde (hydrochlorip 

HCl 

36 47 

col. gas or col. pois. fum liq.; 1 256 


aoid) 



Iq. 

5 

** (const.-boiling 

Ha (20 24%) + 


col. hq . 


mixt.) 

H 2 O 



6 


HCI-H 2 O .... 

54 48 

col. hq . ... 

7 

“ 

HC1-2H20, 

72 50 

col. hq . 

8 


HCl-SHjO 

90 51 

col. hq . . 

9 

cyanide (hydrocyanic 
acid) 

fluoride 

HCN 

27.03 

col. hq. or gas, pois., 1.2675’® hq. . 

10 

HF for HxFx) 

20.01 

col. fum. corros. hq. or gas 

11 

“ (const.-boilmg 

HF(35.35%) + 


col. hq . . 


mixt.) 

n.o 



12 

iodide (hydriodic acid) 

HI 

127 93 

col gas or pa. yel, hq., 1.466 hq 

13 

** (conBt.-boiling 

HI(57%)4-H20 


col. or pa. yel., fum. liq 


mat.) 




14 

“ 

HI 2 H 2 O. . 

163 96 

col. hq , 

15 


HI 3HjO . 

181 98 

col. hq . 

16 

“ 

HI 4HjO.. 

199 99 

col. hq ... 

17 

oxide (water) . 

H 2 O (or (H.O)x). 

18 02 

col. hq. or hex. col. er., hq. 1.333, sld. 


1.309, 1.313 

IS 

“ .per- 

H..O, 

34 02 

col hq , 1 414-’‘’ hq 

19 

phosphide (phosphine) . . . 

HaP 

34 04 

co! pois spoil mfl gas or eol hq , 




1 317 hq. 

20 

.. 

H 4 P 2 

66 07 

col. hq 
yel. solid 

21 


(HsP4)j . 

378 29 

22 

selemdc, . 

HzSe. 

80 98 

col. gas 

23 

sulfide 

HiS. . . 

34 08 

col. infl. gas, offern odor 1 374 hq . 

24 

25 

“ , di-, . 

" , tn> . 

HaSz 

H 2 B 3 ... 

66 14 
98 20 

yel. oil, 1.885 
bright yel hq . . . 

26 

" , penta- 

H2Sf. . 

162 32 

clear yel. oil . 

27 

telluride 

HjTc 

129 63 

col. gas or yel. need 

28 

Hydroxylamtne. 

NH 2 OH. 

33 08 

wh. need, or col. hq., 1.440“ ^ (Iq.), 
dehq 

29 

fluogermanate., . 

2NH20H-H2GeF., 

254 68 

monoel pr. 1.418, 1.438, 1.433 

30 

fluosilicate. . . . 

2NH20H-H2SiF6- 

246 17 

Seales 


2 H 2 O 


monoel. col . ... 

31 

hydrochloride 

NH 2 OHHCI ... 

69 50 

32 

nitrate 

NH 2 OHHNOS.. i 

96 05 

wh ... 

33 

sulfate 

2NH20H-H2S04. . 

164 14 

monoel. col .. 

34 

35 

lllinititn 

II 

146? 


Indium 

In . . . 

114 76 

tetr. silv. wh. -soft metal 

36 

bromide, mono- 

InBr 

194 68 

red-br. solid 

37 

38 

39 

“ , di- i 

InBr^ 

274 69 

pa. yel. solid , . .... 

“ ,tn-.. 

perchlorate 

InBrs 

InfClOdrBHsO... 

354 51 
557 26 

wh. to yel. need., dehq 

col. dehq. cr. .... 

40 

chloride, mono- 

Ina 

150 22 

1 

(1) ycl. or (2) dk. red, dehq . . . . 
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lNOB<S(A]fIC COMrOUNBa (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 
point, "C 

Boiling 




density 

point, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

1.78 

Stable 

-3.3 to -15 

.5 bet. 1 a 

nd 2.5 at 

m. 

2 

1.49 

-11 

126 




3 

2.11-16 

-11 


s. 

a. 


4 

1.639“ k/1;1q. 

-112 

-83.7 

82 3° g 

56 1*" g 

327 cm* al , s eth , bt 


1.194 «« 






6 



110 




6 

1.48 

-15 35 


00 

■0 

3 . al. 

7 

Iq. 1.46>6 ^ 

-177 

d 

00 


s. al. 

8 

-24 4 

d. 

00 


s. al. 

9 

901 g/l, 699'-», 
0.6884 Iq 

-14 

26 


00 

<«al., s. eth. 

10 

921 g/l,lq. 

.987 

-92.3 

19.4 

CO 

V. 8 


11 



120 




12 

5.66° g/l; Iq. 

-50 8 

-35.38* atm 

42 .500'° 

V s 

s. al. 


2.85-«’ 



cm'* 



13 

1.7016 


127774 




14 


-43 


00 



15 


-48 





16 


-36.5 


40 



17 

lOOO'J, 

0 

100 



00 al. 


s. .9168" 






18 

1 4()49^ ' 

- 89 i 

i 152 1 

00 


8 al , eth ; I pet ('Ihi 

19 

1529“g,l Iq 

- 133 5 

-87 4 

26*7 

1 

.8 a! , eth , Cu/’L 


746 «" 

1 

1 




20 

1012 1 

<-10 

67.57*6 

j. 

1 . 

s. al , turp. 

21 

1.83i» 

ign. 160 

d. 

1 . 

*• 

i al , s P. PsEU 

8. CSi. COCh 

22 

3.614 g/l, Iq 

-64 

-42 

3774 

! 27022 6 


2 12-« 



cm“ 

cm* 

9.542° (jjqS ul ; 

23 

1 539° g/l, Iq 

-82.9 

-61.80 

437° 

180‘" 


96 



cm'* 

om' 


24 

1.376 

-88 

74.5 

d. 


s. bz., !, al. 

25 

1.49616 

-52 

d. 90 




26 

167'« 

d. 




s. al., alk. 

27 

5.81 g/l; Iq. 

-51 

-4;0 

s. (unst.) 


28 

2.57- ■" 

1.204 

33.05 

56.522 

8. 

d 

8. a., al., meth. al.; v. «l, s 






eth., ohl., bz., C 82 

29 

2 229| 



8. 


s. abs. al. 

30 




V. S 


i.al. 

31 

1.671- 

151 

d. 

K3'7 

V. s. 

8. al.. meth. al., glyo.; 






1 . eth. 

32 


48 

d.<l 00 

V s. 

d. 

V. 8. al. 

33 


170 

d. 

32.9° 

68.5*» 

s. eth.; si. 8. al. 

34 

35 

7.362 

155 

! 1460 

1 . 

1. 

t, a., V. si. s. NaOH 

36 

4.9626 

220 

662. subl. 

d. 


8 a. 

37 

4.2226 

235 

632, subl. 

id. 


8. a 

38 

4.7426 

436 ± 2 

subl. easily 

V s. 



39 


ca. 80 

d. 200 

V. 8. 

d 

s. abs. al.; si. s. eth. 

40 

4 1926 (yei); 

225 + 1 . 

550 (608) 

Id- 

id. 

s. a. 


4 1826 (red) 







I 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Indium 

chloride, di- 

ina* 

185.67 

wh. cr., deliq 

2 

*• , tri- 

InCls 

221 13 

wh. pi,, deliq 

3 

cyanide 

Iii(CN), 

192.81 

wh. ppt 

4 

fluoride 

InFa 

171 76 


5 


InFa-SHjO 

225 81 

cr 

6 


InFg'OHjO 

333 91 

wh. need 

7 

hydroxide 

In(OH )3 

165 78 

wh. ppt 

8 

lodate . . 

InflOOj 

639 52 

wh. cr 

9 

iodide, mono- 

Ini 

241 68 

br.-red solid . 

10 

'* . di- 

Inl 2 

368 60 


11 

" , tn- . 

Inij 

495 52 

yel. cr, dcliq 

12 

nitrate 

In(N0,)3-3H20 

354 83 

deliq pi 

13 

** 

In(NO.i), 4 IH 2 O 

381 86 

need , deliq 

14 

oxide, 8ub- 

In.O 

245 52 

blk. cr 

15 

*' , mon- 

InO 

130 76 

wh.-gray 

16 

“ . sesqui- 

IniO., 

277 52 

rcd-br„ hot; pa yel., cold, amor, and 

17 

selenate 

In2(SeOi)3 10H.O 

838 56 

trig. 

deliq, cr 

18 

sulfate 

In2(S04),i 

517 70 

wh.-gray powd. monocl. pr., hyg 

19 

" 

In 2 S04)3-OH2() 
In2(S04)3 HiS04 

679 85 

20 

" , acid 

741 89 

rhomb 

21 

sulfide, 8ub- 

7H2O 

In2S 

261 58 

yrl. to blk. need 

22 

“ , mono- 

InS 

146 82 

dk 

23 

" , sesqui- 

In.Sj 

325 70 

red cr or yel ppt 

24 

sulfite, basic 

2In203-3S02'8H:0 

891 35 

cr 

25 

Iodic acid 

HlOs 

175 93 

rhomb, ool. or pa. yel. cr powd . 

26 

“ “ , metaper- 

HIO 4 

101 93 

col 

27 

*' “ , paraper- 

Hiia (or HTO 4 

227 96 

monocl. wh., deliq 

28 

lodine. 

2 H 2 O) 

I 2 

253 84 

rhomb, vlt.-blk., met, lust., 3.34 

29 

axide (lod(o)azitle) 

INg 

168 94 

yellow, exp 

30 

bromide, mono- 

IBr . 

206 84 

dk. gray or 

31 

" , tri- 

IBrg 1 

366 67 

dk. or. liq 

32 

chloride, mono-a- 

ICl 

162 38 

cub. need, dk. red; oily red-br. Iiq 

33 

chloride, monp-/5- 

ICl 

162 38 

rhomb., 6 sided pi., brn.-red 

34 

“ , tri- 

ICl, 

233 29 

rhomb, yel -br. red. deliq 

35 

cyanide 

ICN 

152 94 

wh, cr 

36 

fluoride, penta- 
“ , hepta- 

IF» 

221 92 

ool. liq 

37 

IF 7 

259 92 

col. cr. or liq 

38 

oxide di- for tetr-) 

102 (or I 2 O 4 ) 

158 92 

lem. ycl. cr 

39 

, pent- 

I 2 O 6 

333 84 

trim, wh 

40 

lodoplatlnlc acid 

HjPtIrOHiO 

1120 91 

monocl. blk., deliq 

41 

lodous acid, hypo- 

HOI .. 

143.93 

only in soln., yel. to gmsh 

42 

(iodine hydroxide) 

Iridium . 


193 10 

cub., silv. wh. met 
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INOBOANIC COMPOUNDS (Continued) 






I Solubility in grams per 100 ml of 

No. 

Sd. gr. or 

Melting 

Boiling 




density 

point, “C 

point, T 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

3 6552‘ 

236 

560-70 

d. 

d. 


2 

4. (3.46) 

586; subl. 

volat. 600 

V. 8. 

V. 8. 

si. s. al., eth. 


<400 




3 




unst. 


8. HCN; V. si. s. NaOH; 







1 . dll, a. 

4 

4.39"‘i 0.01 

1170 + 10 

>1200 




5 


-3H20, 100 


86.4 


8. a.; 1 . al., eth. 

6 


d. 


si. s. 

d. 

s. HCl, HNOs, 1 . al., eth. 

7 


-H 2 O. 


i. 


s. a,; V. si. 8. NaOH; 1 . 



<160 




NH 4 OH 

8 



d. 

0.0672" 


s. dll. HjS04. HNO 3 

9 

5.31 

351 

711-15 


slowly d. 

s. dll. a.; 1 . al., eth., chi. 

10 

4.71" 

212 




s. a. 

11 

4.69 

210+2(199) 


s. unst. 

s. 

s. a., chi., b*., xylene 

12 


-2HA 100 

d. 

V. 8. 


s. al. 

13 



d. 

V. 8. 

8. 

s. al. 



100 





U 1 6.992^ 

Eubi. in vac. 




8. HCl 



6.5^700 





15 




i. 


8. a. 

16 

7,179 

d. 850 

volat. 

i. 


amor. s. a.; cr, i. a. 

17 




V. 8. 



18 

3.438 



s. 

V. 8. 


19 

. 


d, 250 

V. s. 



20 

■ 

-H 2 SO. 4 - 
7H:0 ca. 
260 


s. 



21 

5.87« 

653 ± 5 




.s. HCl, HNOs 

22 

s.isw 

692 ± 5 

subl. m vac. 






860 



8. a.; si. 8. NaiS 

23 

4.90 

1050 

subl. ca. 850 

1. 




! 

in high vac 




24 


-SHiO, 100 1 

-8H*(), 260 

i. 


s. a. 

25 

4,629" 

110 


286" 

472M 

V s. 87% al , s! 8 HNO,; 

1 . abs al , eth , chi 

2b 



subl. no 

V. s. 


8. al., eth. 

27 


i d. 140 


V. s. 

V, s. 

28 

4.93 


183 

0.02920 

0.078“ 

20.5" al., 20.6‘T eth.; b. 
chi., alyc., KI, CS* 
s NajSjOs 

29 




8. d. 


30 

4.4157" 

(42); subl. 50 

118 

s. d. 


8, al., eth., chi., CS 2 

31 



8. 


8. al. 

32 

3.1822" 

27.2 

97 4 

d. to HID 

3 ± Cl 

8. HCl, al., eth., CS 2 

33 

la 3.24^ 

13,92 

97.4 

d. 


8. HCl, al., eth. 

34 

3.117" 

101 >«*tm. 

77 d. 

8. d. 


1 3. be., ecu, al., eth., ac. a. 

36 



si. S. 

si. s. 

1 s. al., eth. 

36 

3.5 

-8 

97 ' 

d 

d. 

d. a., alk. 

37 

hq. 2.8« 

55 

4.5 subl. 

V. 8„ d. 

d. 

d. a., alk. 

38 

4.2^5 

d.8ly. 75; 


d.toHIO 

»i I 2 

8. Hi!S 04 : si. 3 . acet.; 1 . al.. 


rap. 130 




etL 

39 

4 799" 

d. 300-60 


187.4>» 


si h, dll. al.j i. abs. al., 
eth., chi., CS 2 

40 


<100 


V. 8. d. 



41 







42 

22 421 

2440 ± 15 

4400 

1 . 

1 . 

amor. s. aq. reg., 1 . a., 


i 





aq. reg. 
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PB¥S10AL C0NOTANT8 «r 


No. 

Name 

Formula 

Mol. 

(Crystalline form, color and index 

wt. 

of refraction 


Iridium 




1 

bromide, tn- 

IrBr* iHA) 

504 91 

olv. ern. cryst 
bl., dfeliq 

2 

“ , tetra- 

IrBr* 

512 76 

3 

chloride, di- 

IrCla 

264 01 

blk.-grn. cryst. (exist quest.) 

4 

“ , tn- 

IrOli 

299 47 

olive grn 

fi 

“ , tetra- 

IrCb 

334 93 

dk. brn.-amor., hyg 

6 

fluoride, hexa- 

IrF, 

307 10 

yel. glass or tetr 

7 

hydroxide 

lr(OH)3-H-.0 (or 

262 14 

olive-grn 



IrsO., 5H.O) ( 

524 28) 


8 

“ , tetra- 

Ir(OH)4 

261 13 

indigo-bl 

9 

iodide, tn- 

IriT 

573 86 

frn 

10 

“ , tetra- 

Irli 

700 78 

blk 

11 

oxide, scMui- 

lr20‘i 

434 20 

bl -blk. (exist, quest ) 

12 

“ , di- 

IrOs 

225 10 

tetr. blk 

13 

sulfate 

Im(SO,), rHiO 


yel. pr 
bl. blk 

14 

sulfide, mono- 

IrS 

225 16 

15 

“ , sesqui- 

Ir'iS,, 

482 38 

br. blk 

16 

“ ,di. 

IrBo 

257 22 

br 

17 

“ , hydro- 

Ir(HS),2H-.0 

328 34 

choe br 

18 

Iron, pure (.See undn 

Fe 

65 84 

cub. silv. metal 


Alloys) 



ncc'd 

19 

acetate (ous) 

Fe((*2H.O.)2-4HoO 

245 99 

20 

“ , basic (ic) 

FeOH((’.H3(>2)-. 

190 94 

br.-red powd 

21 

orthoam'nak' (ous) 

Fe4(Aa04).- 6H.0 

553 44 

grn. amor, powd 

22 

“ (if) (Hcoro- 

FeA80r2H-0 

230 78 

rhoml) grn 1 7<)5, 1.774, 1 797 


dite) 




23 

arsenide 

FeAa 

130 75 

wh 

24 

" , di- (arsennb'r- 

FeAs> 

205 66 

cub. Kilv. gray 


rite) 




25 

or^/wirsenite, basic (ic) 

2FeAsO, FeeO.i 

607 26 

br -yel. jiowd 



SHA) 



26 

pz/roarsenite (ouh) 

FeiAa.'Of) 

341 60 

gni.-wh 

27 

benzoate (ic) 

Fe(r7HhO.). 

838 34 

br. powd 

28 

boride 

FeB 

66 66 

piy cryst 

29 

bromide (ous) 

‘‘ (ic) 

FcBr- 

215 67 

hex, grn.-yel 

30 

FeBri 

295 59 

dk. red-br., deiiq 

31 


FeBrsOH-O 

403 69 

red 

32 

cacodylate (ic) 

Fe[C-.H6\s(H, 

466 78 

yeLsh. amor, powd 

33 

carbide 

FesC 

179 53 

cub. gray , 

34 

carbonate (ous) (sidente) 

FeCOs 

115 86 

trig, gray, 1.875, 1 633 

35 

“ (ous) 

FeCOa H-.() 

133 87 

amor 

36 

carbonyl, tetra- 

Fe(C!0)i 

167 88 

dk. grn. lust, or 

37 


Fe2((’0)» 

363 77 

or. hex. cryst 

38 

" , penta- 

Fe(C())6 

196 89 

vise. yel. liq 

39 

jifrchlorate (ous) 

Fe(("l04)--6H>0 

362 85 

grn 

40 

chloride (ous) (lawren- 

Fea-j . 

126 75 

hex. grn to yel,, di'liq 


cite) 




41 

« t< 

FeCh 2H2O 

162 79 


42 


Feris 4H20 

198 82! 

monocl. bl.-gru., deliq 

43 

“ (ferrosoferrie) 

FeCb 2Fen-, 

I8H2O 

FeCU 

775 47 

yel. drliq 

44 

“ (ic) (molysitc) 

162 21 

hex. blk.-br 

45 

FeCbcBlIzO 

270 31 

br.-yel. v. dehq., or ma.ss 

46 

chloroplatmate (ous) 

FePtHe-eHoO 

571 91 

yel. hex 

47 

dtchromate (ic) 

Fe4(Cr207)3 ' 

759 74 

red-br. gran 

48 

citrate (ic) 

FeC6H607-3Hz0(?) 

298 99 

red.-br. scales 

49 

50 

femcyamde (ous) 

( “ . ic) 

Fe3rFe(CN)6]2 . 
Fe'^%Fe'V 

591 42 
1662 57 

deep bl 
grn . 


(Prussian green) 

[Fp(rN)6]« 


cub. . 

51 

ferricyanide (ic) (Berlin 
green) 

FcfFe(rN)«l. . 

267 79 





inOBGANIC C01WOUNB8 (Continued) 


— _ 




• Sdubility m grams per 100 ml of 

No. 

ftp. -gr. or 

Melting 

Boiling 

Cold 

water 

Hot 

water 


(Viaity 

point, “C 

point, ®C 

■Vlcohoi, acids, etc. 








1 


-3H-0, 100 


V. N. 


i.al. 

2 


d. 


.s d. 


s. al. 

3 


d. 773 


s. 


1 . a., alk. 

4 

5 

5.30 

d. 763 
d. 


.s. 

d. 

1 . a., alk. 
s. al., dll. HCI 

6 

7 

6.0 

44 4 (30) 

d. 

.IS 

d 

1. 

d. 

s. a., alk. 

8 

10 

11 

12 


-2H#0, 350 

i 

si. s. 

1 . 

s. 

8. H(d 
si. s. al. 

3.15 

d. 100 
-0. 400 
d. 



1. 

s. KI;i. al. 

8. H 2 SO 4 , h. HCI; 1 . alk, 

1 . a., alk. 

13 


d 


J 


8. KaS; 1 . a. 

14 

15 


d. 


si. M. 


8. HNO 3 , K 2 S 

16 


d. 300 
d. 

1535 



8. aq. reg., 1 . a. 

8. HNOs 

17 

18 

7.86 

;iooo 

> 

1 . 

8. a.; 1 al , alk., otb. 



d. 


V s 


8. a , al. 

20 




1. 


8. dil.HOl;al.B.NH40H 

21 

22 

3.18 

d 



s. H(ll;i.HNOi 

23 

24 

7.83 

7.4 

1020 

990 


V. si. .s. 


si. 8. HNOt; 1 . H('l 

25 

1 

d. 


si s. 


s. a., alk. 

26 




1. 1 


8. NH 4 OH 

8. h. cth., al. 

27 

28 

29 

30 

7.15>« 

4.636" 

d. 

8ubl. d 


lOO'o 

8. j 

170»r> 

B. HNOa, h. couc. HaSO* 

8. al., eth., .si. 8. NHt 

31 

32 


27 


V. K. ! 

6.67 

1 V. 

si. s. al. 

33 

34 

35 

36 

74 

38 

1 99t)'« 

1837 

d. 

d. 

d. 140-.50 

j 

1. 

0 0067" 
si. s. 

! 

1 . 

s* 

8. (102 8oln. 

8. a., COa soln. 

8. org. sdv. 

37 

38 

2.085‘« 

Iq. 1.457 

d. 100 
-21 

i 

102.8™ 

1. 


8. cone. HaSOt, alk., al«. 
eth., b*. 

39 

40 

2 98 

d.>100 

670-4 

Hubl. 

OT.K** 

64.4’" 

116.1«'' 

1 105.7‘W' 

86.5*0 al.; 8. HClOt 

100 al.; R. aeet.; 1 eth. 

41 

42 

2.358 

1.93 



leo.!*" 

415.5’«> 

s. al. 

43 


d.50 





44 

2 804*' 

282 

315 

7440 

535.7i'« 

V. a. al., eth., 63’* aeet 

8. al., eth. 

45 

37 

280-6 

91. 0®* 

90 

46 

2 714 ‘ 

d. 


V. s. 

V. 8. 

1 

47 




s. 


8 . a. 

1. al. 

i. al., dil. a. 

8. h. HCI 

48 

49 

50 

1 , 

d. ■ 
d. 180 


s. 

1. 

1. 

8. 

5] 

1 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Cryatallme form, color and index 
of refraction 

1 

Iron 

fcrrocyamde (ous) 

Fe2Fe(CN)« 

323 63 

amor, bl.-wh. 

2 

“ (ic) (Pros- 

Fe4[Fe(,CN)«l, 

859 20 

dk. bl. cryst . 

3 

Sian blue) 
fluoride (oua) . 

' FeFj 

I 63 84 


4 

FeF2-4H20 

1 165 90 


5 

“ “ 

FeFrSHsO 

237 97 

grn.-bl ,. 

6 

“ (iC) 

FeFs 

112 84 

rhomb, grn . . . 

7 

“ “ 

FeF3-4iH20 . 

193 91 

yel. cryst 

8 

fiuoailicate (ous) 

FeSiFfi-6HiO 

306 00 

trig, col., 1.364, 1.3S5 

9 

“ (ic) 

Fe2(SiFfi)2 

537 86 

gel., flesh color . . 

10 

formate (ic) . . 

Fe(CHC)2)4 

FejfCsH/OHli' 

190 89 

IT., red powd . . 

11 

glycerophosphate (ic) 

622 00 

yelsh -grn. scales or powd 

12 

hydroxide (ous) 

“ (3<') 

OPOjJs 

Fo(OH )2 

89 86 

hex. pa. grn. or wh. amor 

13 

Fc(OH )3 (or Fe203‘ 

106 86 

red .-hr 

14 

iodide (ous) 

xHiO) 

Feb ... . 

309 68 

hex. gray . . 

15 

Fel2’4H20. . 

381 74 

gray-blk. cr., deliq 

16 

lactate (ous) 

Fe(C3H60s)2-3H.^0 

288 03 

grn.-wh. cr. or powd 

17 

“ (ic) 
malate (icj . 

Fe(C3H60,i)j . 

323 05 

br. amor., deliq 

18 

Fe2(C4H405)3 

Fe2(CH.iAsOj).'i 

509 90 

br. hyg. scales 

19 

methanearaonate(ie) 

625 51 

redsh.^r. lust, scales 

20 

nitrate (ous) 

Fe(N03)? 6H2O 

287 95 

rhomb, grn 

21 

“ (’C) 

Fe(N03).r6H20 

349 96 

cub. 

22 


FejNO.lvPHoO 

404 01 

monocl. col.-pa. vlt., deliq 

23 

nitride 

FejN (or Fe4Nj) 

125 69 

gray. 

24 

“ 

FeiN 

237 37 


25 

oleate (ic) 

Fc(C.hH*.02)i 

900 18 

hr .-red fatty lumps 

26 

oxalate (ous) 

FoC204-2H?0 

179 89 

rhomb, pa. yel. . . 

27 

“ (ic) 

Fe2(Cj04).i 

375 74 

amor 

28 

oxide (ous) 

FeO .. 

71 84 

blk 

29 

“ (ferrosofernc) 

FejOi 

231 52 

cub. blk.; red-blk. powd 

30 

(magnetite) 

Fe304*TH20 


blk . . 

31 

“ (ic) (hematite) 

Fe203 . . 

159 68 

hex. red br. to blk., 3.01, 2.94 (Li) 

32 

2,4-pentanedione denv. 

re(C6H702).-, 

353 16 

deep red rhomb , . 

33 

(ic) (acctylacetonatf) 
or (/tophosph ate (ous) 

Fe4(P04)2-8H20 

501 69 

motiool wh.-bl., 1.579, 1.603, 1.633 

34 

1 (vmaiiite) 

orthophosphate (ic) 

FeP04-2H20 

186 89 

yel.-wh., dimorph . 

35 

pj/rophosphate (ic) 

Fe4(P207)3-9H20 

907.63 

yel.-wh. powd 

36 

phosphide, mono- 

FeP 

86 86 

rhomb 

37 

(di-) phosphide . 

FeaP.. 

142 70 

bi.-gray cr. or powd 

38 

(tri-) phosphide 

Fe^P 

198 54 

gray 

39 

hypophosphite (le) 

Fe(H2P02)s 

250 95 

wh. or gray-wh. powd 

40 

sJfate (ou^) 

FeS04H20 

169 92 

monocl 

41 


FeS04-4H20 

223 96 

grn. monocl. pr ... 

42 

" “ (melanter- 

FeS04-7H-.0 

278 01 

monocl. bl -grn , 1 471, 1.47S. 1 4K6 

43 

ite) 

" ''ic) 

Fe2(S04)i. 

399 88 i 

rhomb, yel. 

44 

“ " (coquimb’te) 

Fp!(S04)s*9H.0 

562 01 

rhomb, deliq., 1.552, 1,558 

45 

sulfide (ous) (troll ite) 

FeS . . 

87 90 

hex. blk.-br 

46 

“ (ferrosofernc) . 

Fe3S4 . . 

295 76 

hex., (exist, quest ) . 

47 

" (ic) 

Fe2S.4 

207 86 

yel., grn 

48 

“ , di- (marcasite) 

FeS2 

119 96 

rhomb, yel 

49 

“ “ (pyrite) . 

FeS". ... w 

119.96 

cub. yel 

50 

sulfite (ous) 

FeSai-aHsO 

189.95 

grnsh. or wh. cr . 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 

Cold 

water 

Hot 

water 


density 

point, 

point, a) 

Alcohol, aeids, etc. 

1 

2 


d. ‘ 

i 

1 

1. 

i. 


8 . HCl, HjSOi; 1 . h 1., ctl). 

3 

3.95-4.33 

>1000 (?) 


si. 8 . 


1 . al., eth. 

4 

2.095 






5 


- 8 H 26 , 100 


sl. S. 

8 . 

6 . a., HF; 1. al., eth. 

6 

3.18 


sl. 8 . 

8 . 

8 . a.; 1 . al., eth. 

7 


- 3 H 20, 100 

d. 

sl. 8 . 

8 . 

I. al. 

,S 

1.961 



128.2 

8 . d. 


9 




8 . 


10 




8. 


V. sl. .s. al 

11 




50*6 


1. al. 

12 

3.4 

d. 


0.00067 1 


8 . a., NHtCl, i. alk. 

13 

3.4-3.9 

-HH 2 O, 

500 


1 . 

i. 

B. a.; i. al., eth. 

14 

5.315 

177 


a. 

d. 

8 . al., eth. 

15 

2,87 

90-8 


V. 8. 

16 

d. 


2 . 11 “ 

8.5>oo 

8 . alk. citrate, v. sl. s. al. 

17 




8 

V. 8. 

1 . eth. 

18 




s. 


8 . al. 

19 

1 



50 


1 . al., eth. 

201 


60.6 d. 


70 9»: 

166.7"' 






83.5*0 



21 


35 


8 . 



22 

1.684 

47.2 

d. 

8 

8 . 

8 . al., acet.; si. s. HNOj 

8 HCl, HiROt 

23 

6.35 

d 200 


1 . 


24 

6.57 (’) 





s a., al., eth. 

25 



I. 


26 

2.28 

d. 160 


0 022 

0.026 

s. a. 

27 


d. 100 


V. 8. 

V. 8. 

8. a., i. al. 

28 

5.7 

1420 


1. 

1 . 

s. a.; 1 . al., alk. 

29 

5.18 

1538 d. 


1 . 

1 . 

sl. s. a.; 1 . al., eth 

30 


d. 


1 . 

1 . 

8. a. 

31 

5.24 

1565 


1 . 


8. HCl 

32 

184 


1 . 


s. al., bz., chi.; si. 8 . eth. 

33 

2.58 



1 . 

!i. 

8 . a.; i. ao. a. 

34 

2.87 

d. 


V sl 8. 

0.67'oo 

8. HCl, HjSOt 

35 



1 


8. a., alk. citrates 

36 

37 

6.07 (5 2») 

6.56 

1290 


1 . 

1 . 

8. y. reg., HNO 3 + HF; 

38 

6.74 

1100 


1 . 


8 . alk. citrate 

39 

d- 


0.043*6 

0.083100 

40 

2.99-3.08 






41 

2.23-.29 






42 

1.898 

64; - 6 H 2 O, 

-7H20,300 

15.65 

48,660 

i. al. 

43 

3.097’« 

100 
d. 480 


sl. 8 . 

d. 

1 . H 2 SO 4 , NHs 

44 

2.1 

Id. 


440 

d. 

s. abs. al. 

45 

4.84 

: 1193 

d. 

.00062>8 


8 . a., ev. H 2 S; i. NHj 

46 

4.55 

I 


1. 


8 . a. 

47 

4.3 

id. 


V. sl. 8., d. 

toFftS+S 

d.a. 

48 

4.87 

tr. 450 

d. 

0.00049 


s. HNOa; i. dil. a. 

49 

5.00 

1 1171 

d. 

0.00049 


8. HNOs; i. dll. a. 

50 

jd.250 


V. sl. 8 . 


8 . SO 2 soln.; i. al. 
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PHTSICAli CONSTAMTS OP 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, odor and index 
of refraction 


Iron 

d-tartratc (ous) 

FeC4H406 

203.91 

cr 

2 

thiocyanate (ous) 

“ (ic) 

Fe(8CN)2-r)H20. 

226.04 

rhomb, grn 

3 

Fe(8CN)3 (or 

230 07 

cub. blk.-red. deliq 

4 

thiosulfate {ou*!) 

Fe2(SCN)c) ( 

FefeOs'SHjO 

460 15) 
258 04 

grn. cr. deliq . . 

5 

melovanadate (ic) 

FcfVOala . 

352 69 

grayish-br. powd 

6 

Krypton . . 

Kr 

83 70 

col. inert gas 

7 

Lanthanum 

La 

138 92 

lead-gray met , 

8 

acetate 

La(C2Ha02)rlJH20 

343 08 

hex. pr 

0 

bromate 

La(Br03)»-9H20 

684 81 

10 

bromide 

LaBr3-7H20. 

504 78 

col. cr 

11 

carbide 

LaCo 

162 94 

yel. cryst 

12 

carbonate 

La>(C03)3’3H20 

511 92 

trimet. wh 

13 

chloride 

LaCla 

245 29 

wh. deliq. cryst 

14 

LaCl3-7H20 

371 40 

tricl. wh., hyg 

15 

hexaantipyrine pcrchlo- 

lLa(CnHi2N20)o] 

1560 63 

col. hex cr 

16 

rate 

hydroxide. 

(ao4)3 

La(OH)3. 

189 94 

wh powd 

17 

lodate 

La(I0s)3. 

663 68 

col 

18 

iodide 

LaL .. 

519 68 


19 

molybdate 

La2(Mo04)3. . 

757 69 

tetr 

20 

mtrate 

La(N03)3’6H20 . 

433 04 

col. deliq 

21 

oxalate 

La2(C204)3*9H20 

704 05 

wh 

22 

oxide (lanthana) 

LaiOs .... 

325 84 

amor, or rhomb wh 

23 

sulfate 

La ’(804)3 

666 02 

wh. powd , hyg 

24 

La2(S04)3-9H20 

728 17 

hex. col 

25 

sulfide 

La-iS? 

374 02 

red-yel. cr . 

26 

Lead . 

Pb 

207 2L 

cub. 8ilv. bl.-wh. soft met 

27 

acetete — 

Pb(C2H302)2'3H20 

379 35 

monocl. wh , /3 1.576 

28 

Pb(C2H302)2- 

505 46 

rhomb, cr 

29 

“ , b^ic 

10H2O 

PbOHCCjHaOz).. 

608 56 

wh . 

30 

Pb(C2H302)2' 

584 54 

monocl. wh . . 

31 

.. 

Pb(Ofl)2-H20 

Pb(C2H302)2- 

807 75 

wh. micr. need 

32 

** , tetra- 

2Pb(OII)2 

Pb{C2H302)4 

443 39 

monocl . 

33 

orf/ioantimonate 

Pb3(Sb04)2 

993 15 

or.-yol. powd., V. P01.S . , 

34 

pi/roantimonate 

Pb2Sb207 

769 94 

dk. ycl. powd . 

35 

or^/ioareenate 

Pb3(As04)2 

899.45 

wh. cr.; V. pois . .. 

36 

" . di- 

PbHAs04 

347 13 

monocl. leaf, a 1.90, 7 1.97 . .. . 

37 

" , mono- 

Pb(H2A8O02 

489 06 

tricl., 1.74, 1.82.. 

38 

jiyroarseaate . 

Pb2A8207 

676 24 

rhomb., /3 2.03 ... 

39 

mdaarsenate. . 

Pb(AsOj)2 

453 03 

hex. tabl 

40 

mrioarsemte. 

Pb(As02)2. 

421 03 

wh. powd 

41 

azide . . . 

Pb(N3)2 

291 26 

col. need . 

42 

benzoate 

Pb(C7H502)2 H2O 

467 45 

wh. cr. powd 

43 

mefaborate 

Pb(B02)2-H20 

310 87 

cr. wh. powd 

44 

bromate. 

Pb(Br03)2-H20 

481 06 

monocl. col 

45 

bromide 

PbBr2 

1 

3G7 04 

rhomb, wh 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

\o. 

Sp. gr. or 

Melting 

Boiling 

point, 




density 

point, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 




0.877'« 



2 


d. 


V. 8. 


8. al., eth., acet. 



d. 


S. 

V. s. 

s. al., eth. 

4 




V. b. 

d. 

V. B. al 

0 




i. 


s. a., i. al 

0 

3.70S« g/1. Iq. 

-1.57 

-1.52.9 

11.00 cm* 

4 67-" cm' 



2.155 -i'- 9 



6.0*0 cm* 



7 

6.15 

826 

1800 

d. to La 

d. 

s. a. 





(OH), 



■S 




16.88*- 



n 


J7.5 

-7IIiO, 100 

28.5»* 


1 . al. 

10 

5.0572-* anh. 

auh. 783 ±3 


V. s. 


V. s. al.; 1 . eth. 

11 

5.02 


d. 

d 

s, H'iS04, 1 cone. HNO'j 

12 




1 . 


s. dll. a.; si. s. aq. COj; 







1 . acet 

in 

3.S42'-!6 

872(860) 


V. s 

d. 

V. s. al., pyr.; 1 . eth., bz. 

14 


d. 91 


V. 8 

V. R. 

V. S. 111. 

1.1 


290-5 d 


1.50® 



10 


d. 


1 . 


s. a. 

17 




1.7-*- 



IS 

5.057**'^ 

761 4 2 





10 

4.77>« 

1181 


si. s. 



20 


40 

d. 126 

151.1*0 

V, s. 

V. s. al.; s. aeet. 

LM 


d. 


.00008*- 



22 

6.51 

2315 

4200 

0.0004^’9 

d. 

s. a., NH4( '1, 1 acet 

2‘j 

3.00>'’ 

d. 1150 


3.0 

0.69"'" 

si s al , I ac('t. 
si. s HCl, al. 

24 

2.821 

d. 


3.8" 

0.87'"" 

2 i 

4.997?; 4.911’' 

2100-2150 


d. 

d. 

s. a. 



vac. 





2’) 

11 3437*« 

327.43 

1013 

1 . 

1 . 

s. UNO., h. cone. H 2 SO 4 


11.288?? Ka Ph 







11.2960»«r Pb 






27 

2.5.5 

75. anh 280 


4.5.61 

200'"" 

i.al. 

.s 

1.09 

22 


s. 


1 . al. 

J'l 




V. s 


si s al. 

.10 




V. s. 


V. s. al. 

•11 




5.55 

18.2 

b. al. 

■>2 

2.228 '7 

175 


d. 


d. al.; s. chi., hot ac. a. 

•in 



1 

1 . 



•14 

6.72 


I 

1 . 

I. 

V. si. s. HCl 

:i5 

7.30 

1042; si.' d. 


V. si, s. 


s. HNO., 



1000 





no 

5.79 

d.>200 

-H^O, 280 

1 . 

si. s 

R. HNO,, ciiu.st. alk. 

.17 

4.4(i'-’> 

d. 140 

d. 


s. HNOj 

•IS 

6.85 

802 


1 . 

d. 

r.HCI, HNOvii.ac. a. 

:i't 

0.42'-'' 



d. 

d. 

s. HNO,. 

40 

41 

5.85 

exp. 350 
-H 20 , 100 


i- 

0.023‘» I 

0.0')™ 

s.HNOj 

V. R. ac. a.; i. NH 1 OH 

42 



0.16*" 

i. 

0.3 P" 

4*1 

5..59S anil. 

-H 20 , 160 

I. 

s. a.; ]. alk. 

44 

5.53 

d. 180 ‘ 

1.3S® 



4i 

6.66 

373 

916 

0.4554". 

4.71 

b. a.. KBr, si. s. NHj, 1 . al. 




1 

0.8441*" 
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PHYSICAL CONSTANTS OF 


No. 

Kamo 

Formula 

Mol. 

wt. 

Trystallme form, color and index 
of refraction 


Lead 

i 



1 

caprato 

Pb(CioH ,»(>.)2 

549 72 


2 

caproato 

Pb(Cr.Hu(>.)2 

437 51 



caprylato 

Pb(C'KHl60.)2 

493 61 

wh. leaf 

4 

(’.arbonato (corussito) 

PbCOi 

2()7 22 

rhomb, col.. 1.804, 2.076, 2.078 

O 

“ , basic (white 

2PbC103pb(0H). 

775 67 

wh. hex. or amor, powd., 2.09, 1.94 


load, hydr()corus.sito) 


wh. need. fr. bz 

6 

corotato 

Pb(C2C.Hsi02)2 

998 56 

7 

chlorate 

Pb(no,)2 . 

374 12 

monocl. wh 

N 

“ 

Pb(ao3)2-H>o 

392 14 

monocl. wh., deliq 


7 >frchlorate 

Pb(a04)2-3H20 

460 17 

rhomb 

10 

ehlonile (ootumide) 

PbCb . . 

278 12 i 

rhomb, wh., 2.1‘I9, 2.217. 2.260 

11 

“ , tetra- 

PbdU 

349 04* 

yel. oily liq 

12 

“ sulfide 

Pbei2-3PbH 

995 93 

red 

13 

chlorite 

Pb(Cl().)2 

342 12 i 

monocl. yel 

14 

chromate (crocoit(‘, 
chrome yellow) 

Pb(M>4 

323 22 

monocl. yel., 2.31, 2.37 (Li), 2 (iti 

red, amor, or cr 

15 

chromate, basic 

Pb.(0H)2Cr04 

564 45 

1() 

“ , “ (chrome 

rod) 

(fichromate 

PbCrOi-PbO ! 

546 43 

red er. powd 

17 

Pb(>>07 

423 23 

rod cr 

IS 

citrate 

Pb.,(aHr.07)2-3H20 

1053 SS 

wh. cr. ]X)wd 

10 

eyaiiate 

Pb(0('N)2 

291 25 

wh. need 

20 

cyanide 

Pb(CN)2 . 

259 25 

yelsh.-wh. pois. powd 

21 

enanthato 

Pb(C7Hn02)? 

465 56 

wh. leaf 

22 

lerricyanidi' 

Pb.[Fe(CN)r.l 2 - 

1135 61 

blk.-brn. to red, monocl. pr 


5H20(or6H-.0) ( 

1153 62 

) 

23 

ferrite 

Pb(Fc02)2 . 

3S2 89 

hexag 

24 

ferrocyaiiide 

Pb.Fc(CN)c-xH’0 


yelsh.-wh. jiowd 

25 

fluoride 

PbFa 

245 21 

col 

20 1 

fluosilicate 

PbSiFb-2H20. 

385 30 

monocl. col 

27 

“ 

PbSiFr.-4H2() 

421 33 

monocl 

2S 

formate 

Pb(CHO.)2. 

297 25 

rhomb wh. lust., 1.789, 1.852, 1.87" 

2‘) 

hydroxide 

Pb(OH)2 

241 23 

wh. amor 

30 

Pb..O(OH) 2 (or 

464 44 

cub. or wh amor, powd 



2Pb0-H30) 



31 

lodate 

rb(i03)2 . . 

557 05 

wh 

32 

paro/MTiodate 

PbHlOh 

415 14 

cryst 

33 

PbHIOs-HuO 

433 15 

amor 

34 

iodide, inoiio- 

Pbl 

334 13 

pa. yel 

35 

“ ,di- 

Pbl2 

461 05 

hex. yel. powd 

36 

ihobutyrate 

Pb(C4H702)2 

l’b((\-.H2l02)2 

3S1 40 

wh. pr 

37 

laurate 

(i05 82 

chalky white jiowd 

38 

liguoeerate 

Pb(C24H4702)2 

942 45 

wh. powd 

30 

inelissate 

Pb(C3lHoi02)2 

1138 82 

wh. powd 

40 

inolylxiate (wulfeiiite) 

PbMoOl 

367 16 

yel.-wh. powil. or pi., oet 

41 

myristate 

PbfCuHwOi). 

661 93 

wh. powd 

42 

2-naphthalenesul foliate 

Pb(CioHTSOa)" 

621 64 

wh. cr. powd., pois 

43 

nitrate 

Pb(N03)2 

331 23 

cub. or monocl. col., 1.782 

44 

“ , basift 

Pb(OH)NOii 

286 23 

rhomb, cr 

45 

oleate 

Pb(('hH330»)2 

770 10 

wh. i)owd 

46 

oxalate 

PbC204 

295 23 

heavy, wh. powd 

47 

1 oxide, sul>- 

Pb-O 

430 42 

amor, blk 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grains per 100 ml of 

No. 

Sp. gr. or 

Molting 

Boiling 

Cold 

water 



density 

point, °C 

point, "C 

Hot 

water 

Alcohol, acids, etc. 

1 


103-4 


1 . 


0.0029020 oth. 

91 


73-4 




1.0926 eth. 



83.5-84.5 


1. 

1. 

s. al.; 0.09382“ eth. 

4 

6.6 

d.315 


0.0001 1»‘ 

d. 

s. a., alk., I. al., jNH.t 

5 

614 

d. 400 


1. 

1. 

si. s aq. CO.> 

G 


112.5 3.5 


1. 


1 . al., eth. 


3.8fl 

d. 


V. 8. 


s al. 

S 

4.037 

d. no 


151.3'« 

171*' 

b. al. 


2.6 

d. 100 


499.726 


s. ai. 

10 

5 85 

501 

950 

0.673“; 

3.34'"“ 

si. s. dll. H(’l. NH,:, 1 . al 





0.992“ 



11 

3.180 

-15 

exp. 105 

d. ev. Ch 

d. 

s. cone. HCl 

12 



1 . 

d. 

d. a., alk., i. dil. a 

i:i 


exp. 12() 


0.0952" 

0 42'«' 

s. KOH 

14 

0 3 (0.12'‘) 

844 

d. 

.000005826 

1. 

h. a., alk.; i. ac. a., NH.f 

15 


920 


1. 


1 019 100 ml. 2 V KOH 

l(i 



1. 


s. a., alk. 

17 




d. 


s. a., alk. 

is 




s. 



1!? 


d. 



si. h 


20 




.si. s 

h 

s. KCN 

21 


79-80 



si. h 

1 . al. 

99 

1.037“ (.satd - 

-HA no- 


hi. 8. 

s.,d 100 

.s. HNO,., filk. 


soln.) 

120, d 





23 


1530; 

! 





d.>725 




si 8 .H 2 SO 4 

24 


-HA 100 


1 . 


25 

8.24 

855 

1290 

0.0642“ 


s. HNO 3 , 1 . aeet., NH, 

21) 


d. 


s. 

V. h. 


27 


<100, )1. 




i.al. 

2S 

4 63 

d. 190 


1.6'“ 

20'"" 

2‘> 

d 145 


0 01552“ 

si s. 

s. a., alk., i. acet. 

30 

7.592 

d. 145 


014 

.si. 8. 

8. HNO 3 , alk., ac a. 

31 


d. 300 


0.00122 

0.003"* 

si. s. HNO.); 1 . NH.. 

32 

:!3 


d. 130 


1. 

1. 

s. dll. HNO.i 


-HA no 


1 . 

1. 

si. s. dll. HNO 3 

34 


d. 300 


.01 


K. alk., Kl; 1 . al. 

35 

010 

402 (393) • 

9.54 (900) 

.044“; 

0.41'"" 





0.06:i2« 



30 


<100 


9.1'“ 


0.0082B al.; 0.007".6 eth 

37 


104.7 


0.009 »6 


3S 

1 

117 


I. 


V. s. boil, bz., si. s. al , 

1 




1 . eth. 

31) 


115-10 



1. 

s. boil, tol., ae. a.; si. s. h 

1 


1. 


bz., chi.; i al., eth. 
d. cone. H 2 SO 1 ; s. a., KOH, 

40 







i. al. 

41 


107 


0.005’“ 

0.006'*" 

0.00426 -ii., 0.010'^ 6 eth. 

42 



1 . 


s. al 

43 

4 53^0 

d. 470 


37.65“; 

127'"“ 

8.772243 ''Ul.;s.NH,i, alk. 





56.52“ 



44 

5.93 

180 d. 


19.4'“ 2 

s. 

s. a. 

45 


1. 


6.462“ eth.; s. pet. eth.; 






si. s. al. 

40 

5.28 

d. 300 


0.00016'8 


s. HNOi; 1 . al. 

47 

8 342 

d. 


1. 

1. 

s. a., alk. 
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PHYSICAL CONSTANTS OF 


No. 

Naim* 

Formula 

Mol. 

Crystalline form, color and index 


wt. 

of refraction 


Lead 




1 

oxide, mono- (litharKc) 

PbO. 

223 21 

tetr. yel., 2.665 (Li), 2.535 (Li) 

2 

“ “ (massicot) 

PbO 

223 21 

rhomb, yel., 2.51, 2.61 (Li), 2.71 

3 

“ , red (minium) . . 

Pb.-.04. 

t)S5 <)3 

cr. sc. or red amor, powd , 

i 

“ , sesqui- 

PboOs 

462 42 

amor, or .-yel. powd. . . 

5 

“ , di- (plattnerite) 

PbO-. 

2.39 21 

tetr. br., to 2.3 (Li) 

fi 

oxychloride (matlockiti*) 

PbClrPbO 

501 33 

tetr. wh., 2.04, 2.15, 2.15 

7 

“ (launonite) 

Pbri-.*PbOH20 

519 35 

rhomb 

H 

“ (paralauri- 

onite) 

“ (mendipite) 

l‘bCl2*PbO*HoO 

519 35 

nionool., pr., col. to wh., 2.146 

9 

]’bri2-2PbO 

724 54 

rhomb, yel., 2.24, 2.27, 2.31 

10 

l’bCl2-3PbO 

947 751 

yel 

11 

“ (ras.sel vel- 

PbCl2*7PbO 

1840 59' 

yel. cr., or powd 


low) 



12 

palmitate 

puribHaiO.)- 

718 03 

chalky wh. powd 

13 

orfAophosphate 

Pb,(P04)2 

Sll 67 

hex col. or wh powd., 1 970, l.O'Ui 

14 

ortAophosphate, di- 

PbHPO. 

303 24 

rhomb, monocl. (”) 

15 

“ , uiomi- 

Pb(H2P04). 

401 2S 

need 

16 

pj/rophusphiitt 

Pb.P207 

588 4(. 

rhomb wli 

17 

Pb.P207-H-.0 

606 48 

1 rhomb 

18 

mefaphosphato 

orJAophosphite 

Pb(PO,)2 

365 25 

col. cr 

19 

PbHPO.i 

287 24 

wh. ix)wd 

20 

pi crate 

Pb(('W2N^Ov)-.-Hj() 

681 43 

vel. need 

21 

seleiude (clausthalite) 

PbSe 

286 17 

cub 

22 

me/asilicatc (alamosito) 

PbSiO.! 

283 27 

monocl. col. or wh 

23 

sulfate (anglesitc) 

I’hPOi 

303 27 

monocl. or rhomb wh., 1.877, 




1.894 

24 

“ , basic Manarkite) 

IM)804.PI>0 

526 48 

monocl wh , 1.93, 1.99, 2.02 

25 

7)<THTj/f/tsulfat<* 

PbS.()^ 3II.0 

453 38 

deluj 

26 

sulfate, acid 

Pb(HS04)2*H20 

419 36 

cryst 

27 

sulfide (galena) 

PbS 

239 27 

eub. bl. metallic, 3.912 

28 

sulfiti 

PbSOi . 

287 27 

wh. jxivid 

29 

stearate 

Pb((’,sH-,502)2 

774 14 

wh. powd 

30 

tartrate 

Pbr.iH40f. 

355 28 

wh. cr. powd 

31 

thiocyanate 

Pb(SCN)2 

323 37 

monocl. wh . . 

32 

dtthionate 

PbS-.Ofi-4H.O 

439 39 

trig., 1.63.5, 1.653 

33 

thiosulfate 

PbS-.03. 

1 319 33 

wh. cr 

34 

me/atitaiiate 

PbTiOa 

303 11 

yel. rhomb, pyr 

35 

tungstate (raspite) 

PbWOi 

4.55 13 

monocl. col., ^27, 2.27, 2.30 

30 

" (stolzite) 

PbW04 

4.55 13 

t«>tr., 2.269, 2 182 
yel. powd 

37 

me/avanadate 

PbfVOs)- 

405 11 

38 

Lithium 

Li 

6 M4 

cub silv. wh. soft met., fu- 3.1 (i 

39 

acetate 

Li(’ 2 H 302 - 2 n. 0 . 

102 02 

rhomb, wh., a 1.40, 1.50 

40 

41 

acetylsalicylate 

amide 

LirqH704 

LiNho 

186 09 
22 96 

si. hyg. powd., d. m moist air 
eub. col 

42 

orf Aoarsenate i Li lAsOi 

159 73 

wh. powd. rhomb 

43 

benzoate I 

LiCtHsO. 

128 05 

wh. cr. or powd 

44 

jTjr/oborate 

LiBO- 

49 76 

wh. powd., tncl 

45 


LiBO, 8H-.0. 

193 89 

trig 

46 

/e/rnborate 

ljl2B4f)7'5H20 

259 24 

47 

bromide 

LiBr. 

86 86 

cub. wh., dehq 

48 

carbide , 

Lijr2 

37 90 

er. or wh. powd 

49 

carbonate. . 

Li.(U 

73 89 

monocl. col., 1.428, 1.567, 1.572 

50 

“ , acid (bicar- 
bonate) 1 

LiHf'O 

67 96 

wh 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

.No. 

Sp gr. or 

Melting 

Boiling 




density 

point, °C 

point, “C 

(’dd 

water 

Hot 

water 

Mcohol, acidh, etc. 

1 

9.53 

88S 


0.0017’" 


s. HNO.{, alk., lead acet„ 
NHiCl, CaCh, SrClo 

2 

8.0 



0 . 00232 ** 

1 . 

s. alk. 

3 

9.1 

d. 500 ; 

I. 

1 

s, ac. a., h. HCl; i. al. 

4 


d. 370 1 

I. 

(1. 

d. a. to Pb salts •+• PbO* 

5 

9.375 

d. 290 ! 

I. 

1 . 

.s. dll. HCl; si. B. ac. a.; 



I 



1 . al. 

f> 

7.21 

d. 524 


0.0095'« 


s. alk. 

7 

6.24 

d. 142 






6.05*6 

d. 150 






7.08 

693 


i. 

1 

S lllk. 

10 




0.0056*' 

0.07'* 


11 I 




1. 



42' 


112.3 


0.005*5 

0.007" 

K. al., 0.14820 eth. 

n 

6.9-7.3 

1014 


O.OOOOU-’o 

1 

s. HNO.i, alk.; 1 . ac. u. 

14 

5.661*6 

d. 




s. HNO.,, KOH, NaOH, 







NHiCI 







S.K0H, NaOH. dil. HNO t, 
h. cone. HCl; i. .50',, 
acet. a. 

If. 

5 8 

824 


i. 

1 . 

8. HNO 3 , KOH 

17 


806 aiih 


1 . 

d 

s. HNO.t. KOH, NaiP'.f )7 



800 (?) 


V. si s 



10 


d. 


1. 

1 . 

S. HNO 3 

20 

2.831 «* 

-H 2 O, 130 

I'Xpl 

0.88*5 


s. HNOt 

21 

8.10*6 

1065 

1 . 


22 

6.49 

766 


i 


d. a. 

23 

6.2 

d. 1000 


0 . 0042.575 

0.0056*" 

.s. NHi salts; si. s cone. 






HoSOm i. al. 

24 

6.92 

977 


0.0044" 

V. si. s 

si. S. H 2 RO 4 

2.1 




V s 



20 


d. 


0 0001 *«d 


si. 8. H 2 S 0 < 


7.5 

1114 


OOOOS6 


s. a., 1 . KOH, al. 

2s 




1 . 

1 . 

8. HNO.7 

»0 


11.5.7 


0.005^6 

0.0065" 

0.005** 6 eth.; i. al. 

,10 

2.53*«* 



0.00257" 

0.0074*"" 

8. HNO 3 . KOH; 1 . al., ac. 







a., amm. acetate 

31 

3.82 



0.052" 

(1. 

s. KCNR, HNO, 

32 

3.22 

d. 


115 02" 5 : 



33 

.5.18 

d. 


0.03 


s. a., Na-:S>0.j 

14 

7.52 



1 . 1 

1 . 


V> 


1123 


0.03 


d. a.; 1 . al. 

-1^ 

8.23 



1. 


a. KOH; i. HNO, 

37 




si. s. 


d HCl, s. dll. HNO, 

3,S 

0.534 

18(5 

1609 f 5 

d to Li 

OH f Ho 

d. al.; 8. a. 

30 


70 ' 

d. 

300*» 

V. s. 

21.5 al. 

40 




100 


25 al. 

41 

1.178' 

373-37.5 

430 

d. 

d. 


42 

3.07*5 



V. si. s. 


8. dil. ac.; i. pyr. 

41 




.3325 

40100 

7 . 725 , 10»al. 

44 


840-5 


.si. s. 



4i 

1.38*< ’ 

47 





4f. 


-2H>(), 200 


V. s. 


i al. 

47 

3.464^6 

547 

1265 

142.7" 

243.6«2 

8. al., eth. 

4S 

1.65*« 



d. 

d. 

s. a. 

40 

2.111*7 5 

618 

d 

1.64", 

0.72*"" 

8. a.; i. acet. NH,, sil. 





1.332" 



50 




5.5*5 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and inde-x 
of refraction 


Lithium 




1 

chlorate .... 

LiClO.^ . . 

90.40 

rhomb, need 

2 

“ 

LiCnOa 5 H 2 () (or 

99 41 

tetr., del IQ 



JH 2 O) 

(96 40) 


3 

perchlorate' . 

L 1 CIO 4 . 

106 40 

col. dcliei 

4 

LiC104‘3H2(): 

160 45 

hex. col 

5 

{‘blonde . . 

LiCl 

42 40 

cub. wh , deliei 

0 


Li(’1‘H20 

60 41 


7 

ehloroplatioate 

LiiPtcu-eii'iO 

529 95 

he'x. or red, dcliq 

S 

chromate . , 

Li2Cr04-2H20 

165 92 

rhomb, or.-ycl., delui 

9 

{/tchrnmate 

Li2Cr207-2H.0 

265 93 

blk.-br., dcliq 

10 

citrate 

LnaHsOr-tHL'O 

281 99 

col. cr. or wh. powd., deliq 

11 

Ouoridc . . 

LiF 

25 94 

cub. col 

12 

fluosilicatc. . . 

Li2SiF.,-2H‘iO 

191 97 

monocl. wh., 1.300, 1 296 

13 

formate 

L 1 CIIO 2 HiO 

(i9 97 

rheimb. col 

14 

merngermaiiati' 

Li 2 (»e 0 .i 

134 48 

monocl., 1.7 

15 

hydride 

LiH 

7 95 

col 

16 

hydroxide* . 

LiOH 

23 95 

wh cr. or powd. tetr 

17 


LiOH-HiO 

41 96 

monocl. col 

IS 

UKiaU' 

LilO.{ 

IHI 86 

he'x. wh 

19 

iodide 

Lil 

133 86 

cub. wb., deliq 

20 


LiT-SHiO 

1H7 91 

hex. col.-yedsh 

21 

laurati' 

Liri2H23()2 

206 25 

wh. powd 

22 

permanganate' 

LiMn04-3ni() 

179 92 

cub 

23 

molybdate' 

L 12 M 0 O 4 

173 83 

trig 

24 

myrhstate 

LiCnH'irOi 

234 30 

25 

nitrate 

L 1 NO 3 

68 95 

trig, e-eil. ele'hq., 1 735, 1 435 

26 


L 1 NO 4 3 H 2 O 

1 

123 00 

ceil 

27 

nitride 

Li.,N 

34 83 

re^i.-brn. amor, or blk. to gra> e-nb. 

2K 

nitrite 

LiNOi-HjO 

70 96 

flat nee'd 

29 

oxalate' 

Li2C>0. 

101 90‘ 

col. cr 

30 

" , acid , 

LiH(^204‘H20 

113 98! 


31 

eixide 

L 12 O 

29 88 

cub. wh. or 

32 

fialmitate- 

LiC ibH3i02 

262 35 

wh powd 

33 

«r///«phosphate' 

Li.,PO. 

115 84 

rheimb col 

34 

2LnP04H2() 

249 70 

wh. cr. powd. 

35 

potassium e/Z-tartrate' 

LiKC4H4a-n20 

212 12 

monocl., (3 1.523 (red) 

36 

.salicylate 

LirvHsOj 

144 05 

wh. powd., deliq 

37 

selenide 

Li2Se9H20 . 

254 99 

rhomb., e.ol. deliq 

38 

or//eosilicate . 

LitSiOi 

119 82 

rhomb, col., a 1.594, 7 1.614 

39 

me/OvSilicate* 

Ll2Sl0.3 . 

89 94 

rhomb, col., Iq. 1.54S‘^\ a 1.5S4, 





7 1 604 

40 

silicide 

Li„Si. 

97 76 

bl. cr., hyg 

41 

sodium aluminum fluo- 

3LiF-3NaF-2.\lF4 

371 75 

cub. cr. 1.3395 


ride (cryolithieinite') 




42 

stearate . 

LiG,sH.{602 

290 40 

wli. cr 

43 

sulfate 

LiiSOi 

109 94 

col. a monocl., hex. or rhomb. — » 



cub. 500“ C; 1.465 

44 

“ 

Ll2S04'H20 

127.96 

monocl. col., 1 460, 1.477, 1.488 

45 

“ , acid 

LiHSOe 

i 104 01 

pr . 


436 




INORGANIC COMPOUNDS (Continued) 






Solubility 111 grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 




density 

point, °(' 

jKiint, 

Cold 

watfT 

Hot 

wati'r 

\loohol, acids, etc. 

1 


124 9 

d. 270 

313.5"' 

V. S. 


9 


(50) 65 

-iHsO, 90; 
d. 290 

313.5'^ 

00 

V. s. al. 


2.429 

230 

d. 380 

59.7* • 


s. al. 

4 

1.841 

95 

- 2 H 20 . 100, 
-3H2(), 150 

s. 

.s. 

V. s al. 

') 

2.0()S2-- 

613 

1353 

45 4"- 

127.5'"" 

2.48‘-"’ al., 5.2^ meth. al.; 
3 942f- acet.; s. eth. 

6 

1 78 

-H-jO. >98 




7 



-0H-.0, 180 

s. 

s. 

s. ill.; 1 . eth. 

s 



-2HiO, 150 

I411H 

128'" 


!» 


-2H'.0, 130 

d. 

151«' 



10 


d. 


74.52'- 

66.7'"" 

si. s. al., eth. 

11 

2 601 

870 

1076 

0iJ7»* 


s. a , HF, 1 . al., aci-t. 

12 

2 3312 

-2H2(), 100 

d. 

52.0'- 


s. a!., i. eth., acet. 

i;i 

1 46 

d. 


24.42" 

57.64 '"4 

s. form. a. 

14 

3 . 532 ' 

1239 


0.85"'- 


Si ti 

15 

0.82 

680 


d to LiO 

H I-H 2 


It) 

143 

450 

(i 

12.7" 

17.5'"" 

sl. 8. ill. 

17 




11.28'" 

11.68^i'^ 

14.9'"" 

.sl. S. ill. 

IS 




125"- 




4.00121- 

44() 

1190 

h 

s. 

2512-al.,v,s NHi 

20 

3.48 

73; -H.-O, 

-2H.O.80; 

151" 

201.2”' 

s. abs. al., acet. 



73 

-3HA3()0 




LM 


229 2 8 


0.154'« 


0.3222f- al.. 0.008'--'’ eth.; 





0 187*'' 


0.240"- acet. 

22 

2.00 

d. 190 





2:1 


705 





24 


223.0 4.2 


0027'« *, 

0.062'" 

0 . 010 "- 8 ,.th, 0.331 ‘5 acet; 





O.OSO’''- 


0 . 1552 " al 

25 

2.38 

255 


52.2 

66.r" " 

H al , acet. 

20 


29.88, 

-3H-0. 

34 8" 1 

57.482" « 




-2iH.(). 

29.9 

01 1 




27 


840 5 





28 

1.615" 

<100 

d 

125" 

4596 " 

V s. abs. al. 

2i» 

2.121'^'- 

d. 


8"> ■ 



:io 


d. 


8'- 



31 

2.01321- 2 

>1700 


6.07" d. 

10.02'"" 


32 


224.5 

1 

0.01 '« 

0.0 15 ‘f 

0.347” acet., 0 0772" al.. 







0.005"i eth. 

33 

2.537'- ' 

837 


0.039” 


s. a., NHiOH; 1 . acet. 

34 

241 



0.04 


s. a. 

35 

1.610 



s. 



30 


d. 


133.3 


50 al. 

37 




d. 



3S 

2.28 

1256 


1 . 

d. 


30 

2.52^ 

1201 


i 

s. d 

s.dil.HCl 

40 

ca 1.12 

d. 


d. 

d. 

d. a.; 1. NH(, tiirp. 

41 

2.774-8 

710 


0.074” 


42 


220..5-1.5 


0 .010” 


O.OlO*’’- al., 0.040''' eth. 







0.457''' acet. 

43 

2 221 

860 


26.1" 

23'"" 

1 . abs. al., acet. 

44 

2.06 

-HA 130 


34.6-*" 

29.5'"" 

1 . alxs. al 

45 

2.123” 

120 


d. 




437 





PHYSICAL CONSTANTS OF 


No. 

Naiuo 

Formula | 

Moi 

wt. 

Crystalline form, color and index 
of refraction 

1 

LIthtiiiii 

sullide 

j 

Li*S i 

45 94 

cub. wh.-ycl 


“ , hydro- 

LiHS 

40 01 

wh. powd. hyg 


sill fi to 

L 12 SO 3 H 2 O 

111.96 

need 

4 

tiirtrato 

la 2 (.'iHia HiO 

179 97 

wh cr. powd 

.•) 

thallium (//-tartrate 

LiTK^iHia 211. 0 

395 43 

tricl 

t) 

thiocyanate 

LiSON 

65 02 

deliQ., wh. cr 

7 

tungstate 

L 12 WO 1 

261 80 ! 

trig, col 

s 

urate, a^id 

LiHC:rJl2N40, 

174 05 

wh. powd , , 

!) 

mr/avanadate 

UVO, 2 H 2 O 

141 92 

yelsh. powd 

10 

Lutetiuiii (ciissiuiMuiim) 

Lu 

175 00 

11 

MaKneslum 

Mg 

24 32 

hex. silv. wh. met 

12 

acetate. 

MgCCsHaOili- 

4 H 2 O 

MgAl204 

214 47 

monocl. col., /S 1.491 

i:i 

aluniiiiat(‘ (apinel) 

142 26 

cub. col., 1.723 

14 

antimoiude 

MgiSbi 

310 48 

mental! ic 

15 

or//ioarsenate (hoer- 

Mg3(A.s04)2-8H20 

494 91 

monocl. wb . . 


no,site) 




K) 

“ 

Mg.i(As04)2 22 H 2 O 

747 14 


17 

“ , iiiono-H 

MgHAsOi 7H.0 

290 35 

monocl 


(ro(\s,slprit(*) 



IS 

or//ioaraenite 

Mgl(4s03)2 

318 78 


19 

bt'nzoate 

Mg(C7HsO.) . 3H.01 

320 59 

wh. powd 

20 

orthoboT&U.' 

Mg7(BO,)2 

190 60 

rhomb, col 

21 

pj/roborate (a.scharite) 

Mg2B.0f,-H20 

168 30i 

orthorhomb 

22 

mcfolH)rat<' (pinnoite) 

MgB.04-3H20 

164 01 

yel tetr. pyram 1.565,1-575 

23 

MgB204-8H.0. 

254 09 

tetr., 1.565, 1.575 

24 

bromate 

Mg(Br03).-6H20 

388 25 

euh. col., 1.514 

25 

bromide 

MgBr? 

184 15 

Ig lust. wh. cr., del It 1 

26 

“ 

MgBr.6H-.0 

292 25 

hex eol.pr. A need , tluo in X-Jbis- 

27 

bromoplatmate 

MglHBn.l2H20 

915 24 

trig 

28 

carbonate (magne.site) 

MgCOi 

84 33 

trig, wh., 1.717, 1 515 

29 

“ (nesqm*- 

MgC().r3n20 

138 38 

rhumb, col. need , 1 495, 1.501, 1.5Jt) 


horiite) 


30 1 

“ (lanstordito) 

MgC:Or5H20 

174 41 

monocl 1.456, 1 468, 1-507 

31 

" , basic (arti- 

Mg(X).rMg(()H).- 

196 71 

rhumb., 1.489, 1.534, 1.557 


nite) 

3H2O 



32 

“ “ (hydro- 

SMgCOrMgCOH). 

365 37 

rhumb, wh , 1.527, 1.530, 1.540 


magnesite) 

3H2O 



33 

chlorate 

Mg(no3)2'r)H..o 

299 33 

wh. er or powd deliq 

34 

perchlorate 

Mg(no4)2 

223 23 

35 

Mg(C104)2-GH20 

331 33 


36 

chloride 

MgCl. 

95 23 

wh. lust hex cr., 1.675, 1.59 

37 

“ (bischofite) 

MgCb'GHiO 

203 33 

monocl. col. deliq., 1.495, 1.507, 1 52s 

38 

chloropalladate 

MgPdtIb-GHsO 

451 86 

hex 

39 

chloroplatinate 

MgPtrk-6H2() 

540 39 

trig 

40 

chlorostannate 

MgSnCnt, 6H.0 

463 sr. 

tri 

41 

chromate 

MgCrOi THuO 

266 44 

rhomb, yel , 1 521, 1.550, 1 568 

42 

citrate . 

Mg.i(CfiH6a)2- 

703 39 

wh. gran powd 



I 4 H 2 O 


43 

ferrite (magnesioferrite) 

MgFe.Oi 

200 00 

oct. blk., 2 35 

44 

ferrocyanide 

Mg.FcfCN)6 12H..0 

476 78 

pa. yel. cr 

45 

fluoride (sellaitc) . 

MgFs 

62 32 

tetr. col. faint vlt. lumiri., 1.378, 1.390 


'doo 





INORGANIC COMPOUNDS (Continued) 






Solubility in grams por 100 ml of 

No! 

Sp. gr. or 

Melting 

Boiling 


Hot 1 


density 

point, C’ 

point, '*(' 

Colli 

\lcohol, aeids, etc. 

' 



water 

water ; 

1 

1 

1.66 



V. s 


V S. ill. 

^ !>l. 

2 




s. 

s. 1 



455 si. (1. 

-H:0, 

.s 

s. 

1 ill. 




ISO 200 

1 

' 


4 

' 



s. > 



5 

3 144 ! 



i 

V. .s. ; 


s. methyl acetate 

7 


742 


V. .s. 

V. s. 

d a., 1 . al. 

s 



.27-" 

2.5'"" 

si. s. al. 

10 

11 

1.74'‘ 

651 

1100 1120 

1. 

sl.s. d U) 

s min a except CrO^, 



Mg(OH)? 

coi’p.TlF. NHtsalts.i.alL 

12 

1454 

d 


36.2", 

61 !'■ 

60.4'''’ 

^ . s. al. 

13 

3.6 

2135 



V. si s dll. HCl; i. dll. 

UNO; 

14 


961 


1. 



Irt 

2.60-.()l 






lf> 

1 7.S.S 


■ 

1. 

1 

s a.. NlIiCl 

17 

3.155>« 

-5HjO, 100 ! 


d. 



IS 

U) 



1 

s. 

v.s. 

s. a.. NHiCl; i. NUiOII 


d 200 r'). 

~3H'0, 110 

j 

6 In'' 

lO-O'"" 

s. al 

20 

2.99-' 

' 



mill !i , 1 ac. a. 

21 I 

2M)- 70 






22 

1 2 27-.30 




1 (v. si. 
s ) 


23 

2.30 



1. 

s. a. 

24 

25 

2 20 

3.72 

-6H -0.200 
700 (6't5i 

, d. 

42'« 

47.9"; 

V '• 

53.2''", 

1 . al. 

6.9® al.; 21.S’" meth. al. 

1 

40 1-’" 

.54.6'"" 

s. aJ., acot ; si s NH'; 

25 

2 00’ 

105 d. 


316" 

V. 

27 

2S 

2!l 

2 802 

1 3 037 
j 1 850 

d 350 

165 

; - C’O-, 900 

i 

0.0106 

0.12!P 

d. 

s a., aq. (^'0>, i. acet., NH ; 
s a ; 1 4 aq. CO- 

30 

1 1 6<i 73 


\ 


1 


31 

; 2 02’" 






32 

2 16 

|d. 


0 04 

0.01 1 

s. a , Kill salts 

33 

1.S0’"’ 

35 

j d. 120 

56.5"' 

73. 7'" 

s. al. 

34 

2.60-’'- 

251 (1. 

1 

49.90-' 

V s. 


35 

36 

1.970-!’- 

2.310 

147 

708 

t 1412 

35 

42.2'"" 

50 al. 

37 

1.56 

d 116-S 

;d. 

167 

367 

50 al 

3S 

2.12 

d. 





35 

2 437 

d. 





40 

2 08 

d 100 





41 

1.605 


' 

211 5'" 

V s 


42 

i 



si. s. 


s a. 

43 

4 44-60 

1750 - 25 




s. cone. HCl; i. h. HNOa 
al., dll. a. 

44 

45 

2.9-3.2 

d. ra. 200 
1390 

2239 

.0076'^ 

1. 

.s. HNOi-.sl.s. a.;i.al. 

! 


43U 


PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 


Masneslum 




1 

fluosilicatt* 

MgSiFb 

166 38 

wh er. or powd 

2 

“ 

MgriiFb 6H2O 

274 48 

trig, wh 

3 

formate 

Mg(CH0>)>-2H20 

150 39 

rhomb, col 

4 

or/Aogermatiate 

Mg.>GeOi 

185 24 

wh j)j)t 

5 

hydroxide (hniBite) 

Mg(()H), 

58 341 

trig, col., 1.559, l,.'j80 

(} 

lodatc 

Mg(I0,,)-4H20 . 

446 22 

monocl 

7 

Kxlide 

Mgh 

278 16 

wh cr , deluj 

s 


Mgii XH>0 

422 29 

wh. deliq. powd 

!) 

lactate 

Mg(CMl60.dr 

3H-0 

256 51 

wh. cr powd., v. bitter taste. 

10 

laurate 

Mg({l,>H.'.02)^ 

458 97 

wb. lumps . . 



2H2O 



11 

/irrmangaiiate 

Mg(Mn()4) - 6H2() 
Mg((l,4H.70.)2 

370 28 

dk pnrp. need, deliq , 

12 

mynstate 

479 04 j 

wli powd 

13 

nitrate 

Mg(N()02 2H2() 

184 37’ 

pr 

14 

“ 

Mg(N().)2-6H20 

2.56 43 

monocl. col deliq 

15 

nitride 

MgiN-. 

100 98 j 

grri. yel. cr 

16 

oleatc 

MglCiJBliaO*)" . 

587 21 

yi'llow powd or mass 

17 

oxalate 

Mg(li()4 2H.() 

14S 37 

wh powd 

IS 

oxide (pprioluse) 

MgO 

40 32 

cub. col., 1.731) 

19 

" . per- 

MgO- 

56 32 

wh. powd 

20 

])almitate 

MgK’ibHjiO*)- 

,535 14 

cr. n(“ed. or wh. lumps 

21 

or///ophosphiite 

Mg,(P04)i*4H2() 

335 06 

monocl 

22 

“ (bol)ier- 

Mg.fP()4)2 XH'/) 

407 13 

monocl. pi., 1.510, 1.520, 1..543 


rit(') 



23 

“ , mono-H 

(rn^wberyitcl 

MgHPOr3HiO 

174 40 

rhomb wh., 1.514, 1,518, 1..533 

24 

“ , mono-H 

MgHP04 7H2O 

i 246 46 1 hex 

25 

p(/ropho.sphat(‘ 

Mg.Pj(>r 

222 68 

1 tubular monocl col , 1 602, 1.604, 




1.615 

26 

“ 

MgaPaa-SIl-O . 

276 73 

wh amor 

27 

/lypophosphite . . . 

MgCH^PO^)^ OHiO 

262 49 

wb. cr 

28 

»r//t«phosphite 

MgHPO. 3H2O 

158 40 


29 

salicylate 

Mg(C7H..O0r4H2O 

370 61 

eol or .s! redsh effl. cr. powd 

30 

selenate 

MgSe04 OHiO 

275 38 

monocl col , 1 486, 1 489, 1.491 

31 

silioate (cliiioenstdtite) 

MgRi0.i 

100 38 

monocl 

32 

(di-) silicide 

Mg>Si 

76 70 

oet 

33 

(penta-) silicide, tri- 

MgbSii 

205 78 

wh powd. or lumps 

34 

stearate 

Mgf(li.H,b()_0. 

591 25 

35 

sulfate 

MgHO, 

120 38 

col. er. . 

36 

“ (kiehentiO 

MgR04 H-0 

138 40 

monocl. col pr., 1.523, 1.535, 1.586 

37 

“ (Niisoni salt, ej)- 

MgS04 7n.o 

246 49 

rhomb, (motioel.) col., 1.433, 1,455, 


somite) 


1461 

38 

siilhde 

MgS 

56 38 

cub. i)a. red-redsh.-br., phos 

39 

sulfite 

MgROi 6H2O 

212 48 

wh. cr jHiwd 

40 

d-tartrato . 

MgC4H4a-5H20 

262 47 

monocl 

41 

“ , acid 

Mg{IIC4H40..)r 

4H2O 

394 .55 

rhomb 

42 

thiosulfate 

MgS^O., 6H>0. 

244 54 

col. pr 

43 

thiotellunte 

MgsTcR.. 

360 87 

i cr. mass pale ycl 

44 

tungstate 

MgW04 

272 24 , eol. monocl 

45 

Manganese. 

Mn 

.54 93 

1 cub. or tetr. gray-pmk met 
! monocl. pa. red 

46 

acetate (ous) 

Mn(C2H/)>)-. 4H,.0 

245 08 

47 

arsenide, mono- 

Mn\s 

1 129 84 

1 

j blk. hex 


140 





INORGANIC COMPOUNDS (Continued) 






Solubility in gram.s per 100 ml of 

No. 

Sp. Rr. or 

MeltiiiR 

boiling 




density 

point, “( ’ 

point, 

Cold 1 
water 

Hot 

water 

.Alcohol, acids, cto. 

1 




65 



2 

1.788 






3 




7.7 


1 . al., eth. 

4 




0.0016-* 


s. a.; 1 . alk. 

5 

2.38-.39 

-H 20 , 350 


0.0009'ft 

0 (M)4'''o 

s. a., NH 4 salts 

G 

3.3‘'‘ 

- 4 H 2 O. 210 ! 

(1 

10 22n 

19 3 10 " 

s. al., eth., NHj, methyl 1 

7 

4.244 

>700 d. 


100«, 

164.9‘'o 





148'* 


H 


d.41 


8120 

90 S'" 

s. ill., eth. 

!) 




3.3 

16.7*0*' 

1 . al., eth. 

10 


150 4 1 

0.007'- 

0.041*00 

0.415*4 al., 0.0122** eth. 

11 

2.18 ? 

d. i 

i 

V s. 

d. 

s. ac. a , meth. al. 

12 


131.6 


0.006'» 

0.014'>» 

0.18924 al., 0.126*4 al. 







0.00724 eth. 

13 

2.025624 

129 0-5 





14 

1.4M 

100 

-5H..(). 330 

42.331'* 

.57.8 1*' 

s al , liq NH,i 

If) 


d. 1500 


1. 

d. 

s a ; d. al 

IG 




0.02424 


6.6420 al.; 3 . linseed oi^ 
bl. b., eth. 

17 

2.45 

d. 


0.07“ 

0.08 1***' 

s. a., alk. nxai, 

IS 

3 G5- 75 

2500 800 


0.00062 ' 

0.0086*0 

s. a , NH 4 salts; 1 . al. 






si. d. 

19 




I. 

1 . 

h. a. 

20 


121.5 


0.0082'* 

0 0094" 

0,0032f- eth., 0.04724 al. 

21 

l.G4‘f- 



0.0305 


s. a , 1 . NII 4 salks, NIL 
s. NH 4 citrate 

22 

2.41 


i 



23 

2.10 


1 

j 

si. s. 


s. a. 

24 


-4H.(). 100 


0 3 

0 2 

s. a.; 1 al. 

25 

2.559 

1383 1 


1 . 

1 . 

s. a., 1 . al. 

2G 

2.56 

d. 1.50 



si. s. 

s. a.; 1 . al. 

27 




20 


1 . al., eth. 

28 




0.25 


s. a. 

29 




s. 


s al. 

30 

1.928 



V. s 

V. s. 


31 

3.28 

1557 d 




s. a., Nlwi H(3 

32 


1102 


1 . 

d. 

33 


1102 


1 

d 

s a , NH 4 CI 

34 


88.5 


0.003*4, 

0.00840 

0.02026 al., 0.00324 eth. 





0.00424 



35 

2.6G 

1124 d. 


200 

73.8*00 

s. al., glyc., 1.16*4 eth.; 
1 . acet. 

3G 

2.517 (2.57) 




OK 4100 


37 

1 636 (1.68) 

~6H-(), 1.50 

-7H.O, 200 

1 712*' 

91-'" 

s. al., glyc. 

38 

2.79-.S5 

d. 


d 

d. 

s a.. PCh 

1 . al, NH,, 

39 

1.725 

-6H.O, 200 

d. 

1.25 

0 83 

40 

1.67 

(1 1 

d 

0.8"* 

1.44‘« 

I. al., NH.I 

41 

1.72 


- 




42 

1.8182* 

- 3 H 2 O, 170 

d 

•V s 

V. s. 

s. al. 

43 



s 1 

s. 

s al. 

44 

5.66 



1 .' 


d. a.; i. al. 

45 

7.20 

1260 

1900 

d- 

d. 

b. dll. a. 

4r> 

1.589 



s. 


s al. 

47 

G.17-.20 (5.55) 

1 d. 400 j 

1. 

1. 

b. HCl, aq. reg. 
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PHYSICAL CONSTANTS OF 


No. 


Name 


Manicanesc 

(di-) arsenide 
(tn-) arsenide, tli- 
or(/ioarsenite, acid (oiis) 
benzoate (oils) 
boride, motio- 
“ ,di- 
bromiile, di- 


carbide 

carbonate (ooh) (rliodo- 
chrosite) 

chloride, di- (scaci-hite) 


“ , tri- 

“ , tetra- 

chromitc (ous) 
citrate (ous) 
ferrocyanide (ous) 
fluoride, di- 
“ , tn- 

fluosilicaU- (ouh) 
formate (ous) 
glycerophosphate (ous) 
hydroxide (ous) (pyro- 
ehi oite) 

“ (a) 

“ “ (iniiiigaii- 

ll4-) 

iodide, di- 


Foriiuila ; 

! wt. 


(’rystalliiie form, color and index 
of refraction 


lactate (ous) 
nitrate (ous) 
oxalate (ous) 


oxide, inon- (ous) (liiaii- 
gaiiosite) 

“ (ous, le), (haiiN- 
inannite) 

" , -esiiui- ( le) 

“ ,di- 
“ , tri- 

“ , hept- 

er/Aophosphate (ous) 

" ^ reddingite) j 

“ (ou.s) 

" , lIlO'iU-H 

(ou.s) 

" , di-H (ous) 

or/Aophosphate (le) 

j)//rophoai)hate (ou.s) 


mefaphosphate (ic). . 
phosphide, mono- 


M rijAs 
MiijAss 
MmHf(A8().i)4 2H2()j 
Mn(t’7H6C)->)2 3H2O 
MnB . 

MnBz 

MnBrj 

MnBr!*4H70 

MruC 

Mn(X).,.. 

Mn(’h 

Mn(nj*4H/) 

MnCla 
MnCU 
M 11 ( 002)2 

Mn..(OH507)2 

Mn..Fe((’N)o-7H2() 

MiiFi 

MnF. 

MnSiF<.-6H-.() 
Mn(CH02)2 2H-0 
MiKSHraP 
Mn(OH). 

MnO(OH) (or 
Mn..0..H20) I 
Mii()(On) (or 
MiuO,! H 2 O) 
Mii()(OH)2 . 

Mill. 

\lnI.4H.O 

Mii((\iH.s03)2 3H2() 

\In(N03)2-6H20 

MnC.04 

Mnr20r2H20 

MnO^OilW) 

MnO 

Mil .04 

Mn.-Oi 

MnO... 

Mn0.i 

Mu-Ot 

Mth(P04)2 3 H 2 O 

Mn,,(PO02-7H2O 

MnHP04'3H20 

Mii(H.P04)2-2H.0 

MnP04H20 

Mn2P2Ch 

MnsPiOj-SHyO 

Mn2(P0.,),, 2 H 2 O 
MnP 


1S4 77 
314 (ii; 
698 51 
351 20, 
6.') 75 i 
70 57 
214 7(i 
28(4 83 

176 8()! 
114 94' 

125 S4 
197 91 

161 .3(1 
196 76 
222 95 
542 99 
447 92 1 
92 93 : 
111 93i 
305 Oft' 

181 00 ! 

225 04' 
88 O') 


(< xist quest.) 

magnetic (exi.st quest ) 

ro>se-red 

fiat jir 

cr powd 

grav-vlt. cr 

rose-red 

« stable, monocl rose-red, delnp, 
(i- or labile, col., rhomb, 
tetrah 

rhlxlr. or trig, rose pink or amor It 
br. powd., 1.817, 1.697 
cub. pink, deliq 
monoid, rose, deliq 

grnsh. blk solid or brn cr 
rdsli -brn ski. (exist, quest.) 

Oft. gray 
wh.-rcdsh, powd 
grnsh-wh. powd 
r< d tetrag. or redsh. powd 
red er 

hi x pr , rose red, 1.357, 1 374 
rhomb 

wh. or si redsh. odorl. powd 
trig wit -pink, 1 723, l.()8l 


87 94 lir 
175 MS)‘ 

87 94; rhoiu).. br.-blk., 2.24, 2.24 (bi) 2..j3 
175 S8)j 
104 95 1 
308 77i 


380 83' 
287 12) 
287 04 i 
142 95' 
178 98! 
197 00 
70 931 


blk -br. amor (exist quest.) 
ji'lsh -hr. or pink, deliq., cr. mass or 
wh. powd. 

monocl. rose-red, deliq 
monocl. pa. red 
monocl. rose-wh. or col 

redsh.-wh. er. powd., oct 
prismatic, pink 
cub. grn., 2.16 


228 79 tetr (rhomb.) blk , 2.46 (Li), 2 15 
(bi) 

157 86j cub (tetr.) blk 
86 931 rhomb, blk. or br.-blk. powd 
102 93 redsh., deliq . 

221 86 dk. red oil 

408 88 rhomb., also gran. pa. ro.sp-pink nr 
ylsh. wh.. 1 651, 1 656, 1.683 
480 94 1 uh.-redsh. amor, powd 
205 01 ! rhomb, red or pink powd 


285 03| 
167 97| 


283 90 
337 96 


pr 

grnsb.-gray cr. powd, . 

monocl. br.-pink, 1.695, 1.704, 1.710 
amor. wh. powd ... 


620 011 pink 
85 95i dk. grav. 
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INORGANIC COMPOUNDS (Continued) 




: 

Solubility in grams per 100 ml of 


Sp. gr. or 

Molting 

Boding 
point, “(’ 

■ 



density 

fiomt, 

(’old 

water 

Hot 

wati'r 

Vlcohol, aciils, ptc. 

1 


1400 i 

i. 

1 . 

s. aq. reg. 

2 

:1 



1 . 

1 . 

s. aq. reg. 
s. a. 

4 



6..5515 



5 

b.2i5 





b 

b.9 


d. 

A 

s. a. 

7 

4.38525 

(1 

127 3« 

228'"" 

i.NHi 

S 


04 3 .1. 

'■ 

296.7" 



!» 

b.89>2 



d. 

d. 

s a. 

10 

3.125 

<1. 


.OOU)’' 


s. dll a., .026 aq. CO>,* i. 







NH,,al. 

11 

2.97726 

().5(l 

1100 

62.2"' 

123 8"*' 

s. al.; 1 . Pth., NHa 

12 

2.01 

58; -HO, 

-4H_-<), I'is 

1.51H 

6.56'"" 

s al., 1 . ptb. 



10b 





13 


d.sl 




s. nbs. al. 

14 




S, 

s. 

s al., Pth. 

1.) 

3.87 





s. soln. soil Pit., dll. a. 

lb 




V. si. s. 


17 




1. 


s. HI ' 1,1 NHi salts 

IS 

3 08 

85b 


1. 

d. 

s. a., 1 . al., Pth. 

10 

3.54 

d. 


d 

d 

iS. a. 

20 

1.003 

d. 


140"' 

V s. 

s. al 

21 

1.953 

d. 


s. 

s 


22 




.si. K. 


s. a., Pit. a.; 1 . al. 

23 

3.258’5 

d. 


.0002"' 


s. a , NHi salts; 1 . alk. 

>4 

3. 20 

d 


V si s 



2.) 

4.2-4 4 

d 


1. 

.. 

s h H 2 SO 1 , HCl 

2b 

2.58 



V .si. s 


V. si s. al. 

27 

5.01 

d. rn. 80 


s. 



2S 


d. 


S 

V s 

s. al. 

20 


d 


s. 

V s 

30 

1 82 

25 8 

120 4 

426.4" 

3C 

V. .s. al. 

31 

2.4321 7 

d. 


1 . 

1. 

s. a.. NHiH 

32 


too 

d. 

0 0312"' 

0.037"' 


33 


-H 2 O, 25 




sa., NH.CI 

34 

5 43-. 40 

1050 


1 . 

1 . 

35 

(3.7-3.0) 

4.850 

1705 


1 . 

i. 

s. HCl 

3b 

4..50 ; 

-0. 1080 


I. 

1 . 

s. a.; 1 . ac. a. 

37 

5.026 ! 

-0, 535 


1 . 

1 . 

H. HCl; i. HNOi, aopt. 

3S 

d. 


s. 

d. 

s. HjSO*, alk. 

30 

>1.84 

<-20 

oxp. 70 

V. s. 

d. 

S. H2S04 

40 

3.102 






41 1 




V si s 


s. a., an. a.; 1 . al. 

42; 




si. .s. 

d. 

s. a.; 1 . al. 

43 1 

44 

■ 

-H«<)>100 


s. 


I. al. 

s, boil. cone. H 2 SO 1 , cone. 






EC\, molten HjPOi 

45 

3.70728 ! 

ni9b) 


1. 


s. a. 

4b 



1. 


s. aq.KiI’>r>7, HoSOi; i. 



. 



acpt. 

47 


1 

si. s. 

s 

si. 8. HNOi 

48 

5 3921 

1100 I 

1. 

1 . 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol 

wt. 

Crystalline form, color and index 
of refraction 

1 

Manganese 

(tri-) phosphide, di- 


226 83 

dk. gray 


Aj/pophospnite (ous) 

Mn(HiP02)-H20 

203 02 

rose-n'd cr. or powd 


or/Aophosphite (ous) 

MnHP0.TH20 

152 97 

redsh 

4 

selenate 

MnSeOi 2HiO 

233 92 

rhomb 


MnSe04 5HiO 

2S7 97 


(> 

selenide 

MnSe 

133 89 

gray, cubic 



MnSeOr2H.() 

217 92 

cr 

s 

or</iosilicate (ous) (toph- 

MmSiO* 

201 92 

rhomb. 6esh-red to gray, 1.759, 1 786, 

9 

roite) 

me/osihcato (oils) (rho- 

MnBiO., 

130 99 

1.797 

tricl. red., 1.733, 1.740, 1.744 

10 

donite) 

(di-) silicide 

MniSi 

137 92 

quad, pr 

11 

siliejde, mono- 

MnSi 

82 99 

tetrah 

12 

“ , di- 

M 11 S 12 

111 05 

gray oct 

13 


MnB04 

1.50 99 

r(‘ddi.sh 

14 

“ “ (.szmikito) 

MnS04 HjO 

169 01 

monucl. pa. pink, 1.562, 1..595, 1.632 

15 

MnSOi 2 H 2 O 

187 02 

(exist, quest.) 

16 

U .1 

MnS04-3H20 

205 04 

(exist, quest ) . . 

17 

“ “ (common 

form) 

MnS04-4H20 

223 05 

monocl. or rhomb, pink effl . . 

18 

MnR04-5H20 

241 07 

tncl. ros(‘ 

19 


MnS04-6H20. 

259 09 

(exist qii(‘st ) 

20 

» 

MnS04*7H20 

277 10 

rhomb or monocl. red 

21 

“ fic) 

Mip(B04), 

398 04 

1 grn cr., ili'lici 

22 

sulfidi fous) (alabaiiditi*) 

MnR 

86 99 

cub grn. or amor, pink, 2.70 (Li) 

23 

3MnS H 2 O 

278 99 

gray-pink 

24 

** (ic) (hauente) 

MnR. 

119 05 

cub. blk , 2 69 (Li) 

25 

tartrate (ous) 

Mn(\H40t, 

203 00 

wh. powd 

26 

thiocyanate (ous) 

MnfSCN)-' 3H'>0 

225 13 

delui 

27 

dithionati* (ous) 

MnR.a 

215 05 

tncl 

28 

vhl crate 

Mn(f\Ho02)2'2H.O 

293 21 

hr jKiwd 

29 

Manganic acid, pt r- 

HMn04 

119 94 

in solii. only 

30 

Manganocyanlc acid 

H4MnfCN)6 

215 07 


31 

Masurium . 

Ma 


j mIv. liq., hex. met 

32 

Mercury 

Hg 

200 61 

33 

acetate (oua) 

HgC2H302 

259 65 

niieaeeous scales 

34 

“ (ic) 

Hg(C2H302)2 

318 70 

wh so or powd 

35 

acetyhde (ic) 

3HgC2H20 

691 91 

wh. powd. . . 

36 

or/ /loarsenate (ous) 

Hg3AB04 . . 

740 74 

dk. red 

37 

“ , mono-H 

Hg2HAs04 

541 14 

yel.-red 

38 

(ous) 

“ (ic) 1 

Hg3fA804)2. . . . 
HgNa 

879 65 1 

vel 

39 

azide (ous) 

242 63 

wh. cr 

40 

benzoate (ic) 

Hg(r7H602)2 

442 83 

wh. cr. powd 

41 

bromate (ous) 

HgBrOi 

328 53 

cr 

42 

" (ic) 

Hg(BrO0-2H2O 

492 47 

cr 

43 

bromide (ous) 

“ he) 

HgBr 

280 53 

tetr. wh.-yel 

44 

HgBro 

360 44 

rhomb, ool 

45 

“ iodide (ic) 

HgBrl 

407 45 

rhomb, yel . 

46 

carbonate (ous) 

Hg2CO.. 

461 23 

yel.-br 

47 

I " , basic ( ic) 

HgCO.r2HgO 

693 84 

br.-red 

48 

chlorate fous) 

HgClO., 

284 07 

rhomb, wh 

49 

1 “ fic) 

HgfOO,)-. 

j 367 52 

need 
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INORGANIC COMPOUNDS (Continued) 





j 1 Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 

Cold 

water 



density 

point, "C 

point, *C 

Hot 

water 

Alcohol, acids, etc. 

1 

5.12‘s 

1095 


1. 

1. 

.si. s. dil. HNOs 

2 


-H20>150 


12.5 

16.7 

1 al. 

2 


-HiO, 200 


si. s. 


s. MnCla, MnSOt 

4 

2.95-3.01 



s. 

s. 

.5 

2.33 .39 






(i 

5.59'B 



1. 

1. 

d. dll. a. 

7 




V. ',1 s 

i V. si s 


H 

4.043‘-!s 

1300 





<) 

3.72^-' 

1323 


I 

i‘- 

1. HCl 

10 

6.20' ■ 

1316 


1 

h- 

s. HCl. NaOH; i. HNOs 

11 

5.90 'r- 

1280 


1 . 

; i. 

s. HF; V, si. .s. a. 

12 

5.24" 



1. 

'i. 

s. HF, alk; i. HNO 3 , 







HiSO. 

i:i 

3.25 

700 

d. 8.50 

52" 

i 70“ 

s. al., I. eth. 

14 

2.95 

stab. 57-117 


98.47*'’ 

79.8'"" 


15 

2.526'" 

stab. 40-57 


85.27-* ■ 

106.S"-> 


16 

2.356'" 

stab. 30-40 


74.22- 

99.3]-'’ 


17 

2 107 

stab. 18-30 


105.3" 

111.2 '4 

1 al. 

Ih 

2 103 

stab. 8 IS 


124" 

142-"' 


10 


.stab - 5 to 


147 4" 

134.5« 




+8 





20 

2 092 

-7H>0, 280 

stab. -10 

172" 

118" 

i.al. 



, to —5 




21 


d. 160 1 

d. 

d. 

s. HCl, dll. H^SOt, 1 . cone. 



1 



H 28 O 4 , HNO., 

22 

3 99 

J 1 

.00047''* 


s. dll. a., al.; 1. (NHtl.’S 

22 

1 

d. I 

0.0006 

1 . 

s. dll. a.: i. (NH4 )l-S 

24 

3 463 

d. 

1. 

1. 

d. HCl 

25 


! 

\. si. s. 

i 


26 


-3H?0, 

i>. 

v.s. 

V. .s. al. 



160-70 i 


1 


27 

1 757 

1 

s. 



2S 


1 

s. 



211 


1 

V s. 

!d. 


30 


d. 


1. 


V. 8 . al.; 1 . eth. 

31 


2300 





32 

13.546 

-38.89 

3.56.9 

i. 

i. 

s. HNOa; i. dll. HCl, HBr. 







HI 

33 


d. 


0 75W 


s. HaSOi, HNOs 

31 

3 270 

d. 


25“ 

lOOioo 

s. al., ae. a. 

35 

5 3 

exp. 


1. 

1. 

1 . al. 

3(. 


d 


1. 


s HNOs, i. ac. a. 

37 


d. 


1 


.s. HNOs, 1 . NH 4 OH, ae. a 

3S 




V. si 8. 


8 . HCl. HNOs 

30 


exp. d. by hg 

ht 

0.025 


40 


165 


1.2'* 

2.5'"" 

s. ai., NaCl, NH4C7HsO- 

41 


d. 


d. 


si. s HNOs 

42 

7.307 

d. 130-40 


015 

1.6 

s. HNOs, HCl, Hg(NO.O^ 

43 

subl. 345 


.000004‘-'s 


8. a.; i. al., acet. 

44 

6.109-6; 1. 5,12-’« 

236 

322 

.61“ 

20-25'"" 

15" al.; 8. meth. al.; v. si. 

45 


229 

360 



s. eth. 
s. al., eth. 

46 

5.072»» g/l 

d. 130 


.0000045 

d. 

s. NH 4 CI; i. al. 

47 

6.409 

d. 250 


1. 


8 H-jCOs, NHtCl 

4S 


s. 

d.' 

8. al., ac. a. 

49 

4.99S 

d. 


25 
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PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

Mol. 1 
wt. 1 

(’ry.sta!linc form, color and index 
of refraction 

1 

Mercun 

chloride (ouh) (calom*‘l). 

HgCl.. 

236 07 

1 

l.*lr. wh., 1.973, 2.650 . 

2 

chloride (ic) (corrosive 

HgCh . 

271.52 

rhomb, eol. or wh. powd., pois 

3 

sublimate) 

“ iodide (ic) 

HgClI . . . 

362 99 

rhomb red 

4 

chromate (ous) 

HgjCrOi . 

517 23 

red need, or powd 

5 

“ (ic) . 

HgCrO. 

316 62 

rhomb red 

0 

citrate (ous) 

HgsCellnOr 

790 93 

wh. powd 

7 

cyanide (fc) 

IIg(CN)2 

252 65 

tetr. eol. or wh. powd., pois . 

.s 

fluoride (ous) 

HgF 

219 61 

eub. > el 

u i 

“ (ic) 

HgFi 

238 61 

cub . . 

10 

fluasilicate (ous) 

HgiSiF.-2H«0 

579 31 

col. pr 
rhbdr. col 

11 

“ (ic) 

HgSiFb 6H.0 

450 77 

12 

“ , basic ( le) 

HgSiFfHgO-SHsO 

613 33 

yel. need 

13 

formate (ous) 

HgCH02 

245 63 

glist. scale.'. 

14 

fulminate (le) 

HgC'2N202 

2S4 65 

cub. wh 

15 

hydroxide (ic) 

Hg(OH)2 

i 234 63: 

16 

lodate (ous) 

HglOa 

375 531yelsh 

17 

“ (ic) 

Hg(I02)2 

550 45 

wh. amor, powd . 

IS 

iodide (ous) 

Hgl 

1 327 53, tetr. or amor, powd., yt 1 

1') 

“ (ic) 

Hgl2.. 

! 454 45 rln>mb yel., cr. or powd. , 

20 

“ “ 

KgL. . 

1 454 45 

ti'ir. red , cr. or powd.. . 

21 

nitrate (ous) 

HgNOj HiO 

^ 280 63! moiioel. col. efll 

22 

“ (le) 

ng(NO.)2 iH20 

1 333 63, wh.-yel. deliq. powd. or tr. er 

21 

1 

" “ 1 

IlgfNOOrHaO 

Hg.N2 

342 64 ! col. er. or wh. deliq. powd . pois 

24 

iiitridi 

, 629 85! hr. powd 

25 

oxalate (ou'') 

Hg^CiO^ 

; 489 24 

1 

26 

! “ (IC) 

HgC.>(b 

' 288 6,3 


27 

j oxide (ous) 

Hg/) 

417 22 

blk.-}jrr)«h. powd 

2S 

1 

1 “ (le) (montro.vdite) 

HgO . . 

j 216 61 

' rluujil). jel. or red, 2.37, 2 5, 2 (s') 

26 

1 oxybromide (ic) 

HgBr.vSHgO. 

1010 27 

, \ ( 1 cr 

30 

1 oxychloride (le) 

Hgn,- 2 HgO .. 

! 704 74 , h(‘\ rf‘d or monocl. blk . . . 

1 

31 

.... 1 

HgCl .ailgO . 

i 921 35 

hex yel 

32 

1 oxyi'yanide (ic) 

Hg(CN)-HgO 

HgF2-Hg0H20 

1 46<) 2h 

need or wh. cr. powd . 

33 

oxyfluoride (ic) 

1 473 24i>el cr . . 

34 

oxyiodide (ic) 

Hgl2-3HgO 

1 1104 28; yel. br 

35 

(/rlAophosphate lou-^ ) 

HgsI^O^ 

696 So 

' eol 

30 

“ fie) 

Hg,(P04)2 

791 87; wh -yelsh. powd . .. 

37 

selenide (ic) (tifniaiinite) 

HgSe 

279 57 

' grav plates 

3S 

sulfate (ous) 

HgiSOi 

497 28 

! monoel. col., wh -yehsh. powd 
j rhomb, eol. or wh. powd 

36 

“ (ic) 

flgH()4 

296 67 

40 

“ , liasiB (ic) 

HgS04-2Hg0 

729 89 

|| lem. yel. powd . 

41 

sulfide (ous) 

Hg-'S 

433 28 

bik 

42 

sulfide (ic) (a-) fcmria- 

HgR 

i 232.67 h»*x. red or. or powd., 2.854, 3.201 


bar, vermilion) 



1 
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INOKGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 mi of 

No. 

Sp. to*, or 

Melting 

Boiling 


Hot 

water 


denaity 

point, °C 

point, "C 

('old 

water 

Alcohol, acids, etc. 

. 

7.150 

302 

383.7 

.00021‘“, 

.00020* 

.001*' 

s. Hg(NO.{)!, aq. reg.; sl. 
b. h. HNO 3 , nCl; i. al., 
cth. 

33* al., 25 eth.; s. ac. a., 

2 

5.440=i‘\ 1. 4.44‘-«" 

276 

302 

3.6«; 6.9"» 

61.3«>« 







pyr. 

3 


153 

315 

1 . 

si. 8. 

B. al. 

4 


d. 


V. si. s. 

.sl. S. 

s. HNO. 1 , KCN; i. al., aoet. 

5 


d. 


si. s. d. 

d. 

d. a.; s. NH 4 CI; 1 . acot. 

6 




V. si. 8. 




3 990 

d. 


9.3'* 

.53.9"’" 

10* al.; 44.1«>-B moth, id., 
s. NH. 1 , glyc.; 1 . bz. 

s 

8.73 

570 


H. d. to 







Ilg^O 



9 

S.OS'i- 

645 d. 

650 

d 


s. dll. HNO 3 . HF 

10 



si. s. 


1 . na 

11 




d oasih 



12 




d. 


s. a. 

13 


d. 


0.4'7 

d. 

1 . al. 

14 

4.42 

exp. 


si. s. 

s. 

s. al.. NH 4 OH 

15 


-H 2 O. 175 


1 . 

1 . 

b. a. 

It) 


d. 


1 . 

1 . 

8. dll. HCl; i. cold HNO .1 

17 



1 . 


b. HCl, NH4n, NaCl, Kl; 






1 . HNO.^ 

IS 

7.70 

subl. 140, 

310 d. 

si S 


8. KI, NH 4 OH; i. al., oth. 



2<)0 d 





19 

6 271,1. 5.242 

259 

354 

V. si. s. 

sl.s. 

V. sl. s. al.; 6. eth., NajSjOj, 
KI 

1.8'* abs. al.; s. eth., acot , 

20 

0.283 

tr. 120 7, 

' 354 

.00610* 

.-I. s. 

1 259 




Na^S'Oi, alk. salts 

21 

4 79^ 

I 70 


d. 

! 8. d. 

s. dll. HNOs; 1 . NIHOH 

22 

4.39 

79 

d. 

V. s. 

!d. 

s. HNO 3 , Nils, acot.; 1 . 



1 



al. 

23 




s. 


s. IlNO»; i. al. 

24 


i <‘XP- 


d. 


d. a.; s. NH 4 OH, NH. 





j 

salts 

25 

20 


i 

i 

1 

1 1 

sl s. HNOs 


id 


.0107'* 


.s. HCl; sl. s. IINOs 

27 

9.8 

jd 100 

1 


i 00513 


b. H 2 SO 4 , UNO., h. ac. a.. 


1 

1 

1 

i 

i. dll. HCl, blk., NH., 
al., oth. 


i 

2.S 

11.14 

Id .5(M) 

1 

1 00.52- • 

, 0395"’" 

s. a.; i. al., eth., acot., 


1 

1 




alk., Nils 

29 



i 

1 1 

'sl s 

V. s. al. 

30 

red 8.10 43, 





1 


blk. S.53 




Id. 

i 

31 

7.93 

d. 260 


i <• 


32 

33 

4.437‘“ 

exp. 
d. 100 

1 

1.25 

jd. 

1 S. 

s.dil.HNOo 

34 


1 

1 

'd. 


s.HI 

3.5 


1 


1 

d. 

s. HNOs, aq. HgN(\, 1 . 


1 

j 



HaP04 

30 


1 

1 

1 i. 

sl.s. 

s. a., NHiCl; 1 . al. 

37 

71 H.9 

subl. 

1 

1 . 


s. aq. rog. 

3H 

7.56 

d. 

d. 

' .062- 

.09'"" 

s. H 2 SO 4 . HNOs 

39 

6.47 

d. 


d. 

1 

1 

jsl.s. 

s. a., Na('l; 1 . al , acet., 
NHs 

40 

6.44 


vobt. 

.003'* 

s. a.; 1 . al. 

41 


d.O 


1 . 

j 

1 . a., (NH4)2S 

42 

8.10 

subl, 5S3.5 


.0000011'' 

1 

j 

s. NaaS, aq. rog.; i. IINOt, 
al. 
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PHYSICAL CONSTANTS OF 


No 

Name 

1 

Formula 

Mol. 

Oystalline form, color and index 


wt. 

of refraction 

I 

Mercury 

sulfide (ic) (jS-) (rncta- 
cinnabante) 
tartrate (ous) 

HgS 

232 67 

cub. blk. or arnor. powd 

2 

Hg.C4H40.. 

549 2S 

yelsh.-wh. cr. powd .... 

3 

orfAotelluratc (ic) 

HgiTeQ. 

825 4^ 

cubic dodecahedron trans. amber 

4 

mctatellurate (ic) 

HgTe04-2H.0 

428 25 

ortho, rhmb., trans., floe 

5 

thiocyanate (ous) 

HgSCN 

258 69 

6 

“ (ic) 

Hg(SCN). 

316 77 

wh. powd. poi.s 

7 

tungstate (ous) 

“ (ic) 

HgL-WOi 

649 14 

yel amor . . 

8 

HgWO. 

448 53 

yel 

fl 

Mercury- ni troKcii 
compounds: 
Mercury 

bromide (ic), ammono- 
basic 

bromide (ic), ammorio- 

HgiNH.)Hr 

296 55 

wh. powd 

10 

Hg-NBr 

495 14 

yel 

11 

basic 

“ “ , diammine 

HgBr.2NHi 

394 51 

wh. 1)0 wd 

12 

chloride (ic), ammono- 

HglNH.)(n 

252 09 

wh. powd. or sin. pr 

13 

basic (infusible white 

chloride (ic), ammono- 

Hg.NCl 

450 69 

yel 

14 

basic 

“ “ , aqiiobasic 

HOHgNHHgt’l 

468 70 

pa. yi'l. or wh. powd 

15 

ammonobasic (chloride 
of Millon’s base) 
ehlonde (ic), diammine 

Hgn.-2NH.. 

305 59 

rhlxlr 

Ifi 

(fusible white ppt.) 
iodide (ic), ammono- 

Hg(NH.)I 

343 55 

dirt> wh. IT 

17 

basic 

Hg.NI 

542 15 

IS 

“ “ , aquobasK 

HOHgNHHgl 

500 16 

yel. to hr 

K* 

ammonobasic (iodid< of 
Millon’s base) 
iodide (ic), diammine 

HgI,-2NH. 

488 51 

eol. or p.i vel powd or newi 

20 

21 

Millon’s base 
Molybdenum 

Hg-NOn /H.() 

Mo 

95 95 

cub. silv.-wh met orgray-blk powd 

22 

bromide, di- 

MoBr- (or MmBr.,) 

255 78 

yel -ref! 

23 

“ , tri- 

MoBr. 

335 70 

dk. grn. need 

24 

“ , tetra-. 

MoBr-i 

415 61 

blk. need , deliq 

25 

carbide, mono- 

MoC 

107 96 

dk gray cr pow«l 

20 

(di-) carbide 

Mo.(’ 

203 91 

pr, wh 

27 

carbide, di- 

MoC. 

119 97 

wh, pr 

2S 

carbonyl 

Mof(’O).. 

264 01 

cr. diamagnetie 

29 

chloride, di- 

Mod.' for Mojd..) 

166 86 

amor yel . . 

30 

" , tri- 

Mod, .... 

202 32 

dk. red need, or powd 

31 

“ , tetra- 

Modi . 

237 78 

br. cr. or powd., delni 

32 

“ , penta- 

Modr. 

273 24 

gr.-blk. cr., deliq 

33 

fluoride, hexa-. 

MoF., 

209 95 

col. cr 

34 

hydroxide 

MofOH)., (or 

146 97 

blk. powd 

35 

.. 

MozOa'HsO) 
MoO(OH).i (or 

162 97 

light br. amor 

— — 


Mo20f,-3H20) ( ! 

J25 95) 
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INORGANIC COMPOUNDS (Continued) 






Solubility ID grains per 100 ml of 

>Jo. 

Sp. Rr. or 

Molting 

Boiling 

(’old 

water 



density 

point, "C 

jHimt, “C 

Hot 

water 

Alcohol, acids, etc. 

1 

7.73 

5S3.5 j 


1. 


s. NauS, an. reg. alk.; 1 
HNOs, al. 

2 

2 




i. 


1 . a. 


un.alt. at 140 


I. 

1. 

s. HNOs, HCl 

4 

j d 20 1 


slow d. 

rapid d. 



d. 


1 . 

b. HCl. KCNS 

() 


d. 


.07"' 

s. 

s. NHt salts, NH.S, HO 
KCN, si. s. al., cth. 

7 


d. 

1 

1. 

1. 

d. a.; 1 . al. 

S 


d. 


1. 

d. 

d. a.; 1 . al. 

i) 


d. 


i-d. 


1 . al ; si. s. NH 4 OH 

10 


d. 


1, 


s. HCl, KI 

11 


ISO 


d. 


s. NHtBr, NHiCl. NH 4 I 

12 

5.70 

infus. 


0.14 

d."« 

d. a.; 1 . al. 

13 


d. 300 


'* 

1. 

s. a., KI 

14 


d.>120 

t 


si. s. 


s HCl, HNOj 

15 

1 

, 300 ! 


1. 

d. 

s. a., KI 

IH 


! 1 




1 . eth. 

17 






s. HCl; d. KI 

IS 


>12S 

o\p. 

'• 


s. d. HCl, KI soln. 

11) 




d. 


s. NHiOH 

20 

4.0S3''-’ 





s. h. cone. HNO 3 , HjSOj, 

21 

10 2 

2t)20 + 10 

3700 

I. 

1 . 







1 . HCl, HF. dll. HjSOi. 
NH.I 

22 

4 SS'- ■ 



1. 

1. 

s. alk.; i. a., aq. rcg. 

23 

d. 


I. 

1 . 

d. alk., NH 3 ; i. a. 

24 

25 

s 40 

d. 

2570 

volnt. 

V s 

i. 

(1. alk. 

si. s. HNOs, HF. h. H.HO 1 . 


1 '' 


HCl; i. alk. hyd. 

20 

K9 

23S0 





27 

so 

1 

4.500 




2S 

1.90 

d. 150 





29 

3.714'’ ' 

ja. 


1 , 

1 . 

s. HCl, H 2 SO 1 . NHiOH. 





al., I'th. 

30 

3..57.S-’ 

^d. 


1 . 

d.slj. 

d. alk.; s. cone. HiSOi. 





HNOj; V. si. s. al., eth.: 
1. HCl 



31 


d. 


d. 

d. 

d. al., eth.; s. cone. HNOt. 




H 2 SO 4 . HCl 

32 

2.92S 

194 

208 

d. 

d. 

s. d. al., eth ; s CCh. chi, 
s.conc HCl, cone H.S(^!. 
HNOs 

33 

Iq. 2.55 

17 

35 

s. d. 

d. 

d. NH.i; 8. NH 4 OH, alk. 

34 

d. 




si. s. H 2 SO 4 , HCl; s. 30‘\ 




0.2 (coll.) 


EiCh 

si. 8. alk. carb., NH.i, HCl, 

35 





H 2 SO 4 
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PHYSICAL CONSTANTS OF 


No, 

Nainfs 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 


Molybdenum 



red powd 

1 

hydroxy07rabroini(l(', di- 

MoJJt 1(011)4. 

641 53 

2 

Mo.,Br.(OH)4-8H20 

785.66 

golden-yel. cr 

3 

hydroxy/f<rflcbloridi‘, di- 

Mo.iri4(OH) . 2 H 4 O 

499.73 

amor, pa yel 

4 

iodide, di- 

Mol. 

349 79 

amor, br 

5 

oxide, scsqui- 

M 0 .O, 

239.90 

blk. opaque 

6 

“ , di- 

MoO. 

127 95 

tetr. vlt.-red 

7 

“ , tri- (molybdic an- 
hydride, molybditp) 

MoO, 

143 95 

rhomb, wh.-yelsh. or col 

violet-bl. powd , . , 

s 

oxide, pent- 

Mo.O^ 

271 90 

9 

“ (“ mol j'b. blue”) 

M 0 .O.-. j-M.k). 


dk. blue coll 

10 

oxyJibromide. di- 

MoOiBr* 

287 7S 

tabl. yel .-red, deliq 

11 

oxy/t'iraohlorido 

MoOCh. 

253 78 

grti. cr., deliq 

12 

oxy</ichlonde, di- 

Mo02(’Ij 

198 86 

ycl.sh. wh. scaly cr 

13 

oxy pewioehlondc tri- 

M 02 O. 1 CI. 

417 19 

dk. br.-blk. cr., dehq . 

14 

oxyAe/fflchloride, tri- 

M 02 O.CI.. 

452 (>4 

ruby-red cr. or dp. vlt 

15 

oxy/e<mfluoride 

MoOFi 

187 95 

col.-wh. deliq 

16 

phosphide 

MoPfor Mo.P.) 

126 97 

gray-grn. cr. powd 

17 

MoP.. 

157 99 

blk. powd 

IS 

sulfide, scsqui- 

MoiS, 

288 08 

.ste(‘l gray nee<l 

19 

** , di- (molylidenite) 

MoS. 

160 07 

hex blk. luster 

20 

“ , tri- 

Mof5i 

192 13 

red dk -br 

21 

“ , totra- 

MoSi 

224 19 

lirown pow<l . 

22 

23 

thiocyanate, basic 

Molybdic acid 

\ioron)..(<rN).,r‘») 

304 20 

red in iKj . . . 

H.Mo() 4 (or M 0 O 4 

161 97 

hex.-wh. or si. yelsb 

24 

H 2 O) 

H2Mo 04-H.() (or 

179.98 

monool.yel 

“ “ 


M<)04-2H20) 



25 

Neodymium 

Nd 

144 27 

yelsh. met 

26 

acetate 

Nd(('.II.C)4)rH20 

339 42 

h(*x. red 

27 

bromate 

Nd(Br0^)r9H20 

690 1(, 

2K 

bromide 

NdBr. 

384 02 

gnu er 

29 

carbide 

Ndf'. 

168 29 

hex. leaf, yel 

30 

chloride. 

NMCli 

250 64 

rose-vlt. pr 

31 

“ 

NdriiOH-O 

358 74 

rhomb, red . , 

32 

hexaantipyriiie jnr- 

[Ndft’iiHi.NsOel- 

1571 98 

rose hex. cr 


chlorate 

(('10,), 



33 

iodide 

Ndl, 

525 03 

blk. cr. powd 

34 

molylxlate 

NdifMoO,)-, 

768 39 

tetr., 2.005. 

35 

nitrate 

Nd(NO,)y6H20. 

438 39 

I tncl 

36 

nitride 

NdN . . 

158 28 

blk. powd . . 

37 

oxalate 

Nd4(C’:;O4).,-10H2O 

732 70 

rose cr 

3S 

oxide fneodymia) 

NdiOi 

336 54 

It. bl. powd. red fluore.s 

39 

sulfate 

Ndo(SO,)r8H.O 

720 85 

monocl. Ti'd, 1 541, 1.551, 1.502 

40 

sulfide 

Nd.S, 

384 72 

olive grii. powd 

41 

Neon 

Ne 

20 18 

col., wholly inert gas 

42 

Nickel.. 

.\i 

58 69 

eiib. silvery metal 

43 

acetate 

Ni(r-.ii,oo. 

176 78 

gni. pr 

44 

ori/warsenate 

Nh(A.sO.V 

453 89 

yelsli-grn. powd 

45 

arsenide (niccolite) 

NiAs 

133 60 

hex . . . 

46 

or/Aearsenitc, acid 

NhH..(A30,), H-O 

691 77 

grn.-wli 

47 

benzenosulfonate 

Ni(('.iH*OjS)4-6H.O 

481.11 

green monocl 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Molting 

Boiling 




density 

point, "(1 

point, °C, 

Cold 

water 

Hot 

water 

Alcohol, aoid.s, etc. 







s. alk. 

2 


d. 

d. 



d. HNO 3 , alk.; s. HCl 





1 . 


s. cone, a.; 1 . al. 

4 

4.3 

d. 


ol. s. d. 

d. 

d. KOH; 1 . al. 





1 . 

1 . 

1 . a., alk., NH 4 OH 

« 

4..51hi“'‘ 



1 . 

1 . 

.si. s. h. cone. HaSOd; 1 







KHCdHiOc; 1 . alk., HOI. 
HF 

7 

4 .5()'« ■' 

795 

subl. 

0.1066'- 

2.0,55*'’ 

s. a., NHiOH, alk. sulf. 

s 






s. h. H-SOi, IICl 

<) 




s. 


.s. a., 1 . (CH.)?0, 

chi., CJlb, C.Sa, acetone 

10 




b. 



11 


Rubl. 


S. 



12 

3.31'- 

siibl. 


s. 

V,. 

s al., oth 

K1 


molts oas 

.suhl. 

8. 

s. 


14 


d 


d. 


s. oth. 

1.5 

30 

98 

180 

s. 


.s. ecu. al., oth,; s.d.HdS04 

l() 

6.107 



. 


s. h. HNO.^ 

17 

5.35-'' 





.s. HNOj, h. cone. H’S()4, 
aq. reg , 1 . cone. HCl 

IK 

5 01'' 

d. 1100 

volat. 12!)0 



i. cone, HCl 

If) 

4.S0''‘ 

1185 

d. in air 


'• 

8. h. H:S04, aq. reg., 
HNOs: 1 . dll. a., c. H-SOi 

20 


d. 

d. 

s'. N. 

s. 

.s alk. sulfd , cone. KOH 

21 


d. 

I 

1 

'• 

s. alk. sulfd., h. H.SO,; 

22 




.s. 


s. oth. 

22 

3.112 

d. 115 ! 


.si. 8. 

1 .vi. s. 

8. alk., NHiOH, HaSO,; 



1 



1 

1 . NHa 

24 

3.124' > 

70 

d. 

0.133'- 

' 2..568'« 

s alk. bvdx , alk. earb ; 







cl s acicis 

2.5 

6 9 

1 840 


d. 

i 


20 




26.2 



27 


i 66.7 1 

-OHiO. 1.50 

151*- 



JS 


1 


si. s 



2!) 

.5.15 

d 


d. 

Id. 

s dll. a., H 2 SO 4 ; 1 eono, 
HNOs 

ao 

4.134^’ 

784 


96.7' ‘ 

14')'"" 

44.5 al.; i. oth., chi. 

31 

2.2S2 

124 

-6HA 160 

240" 

511'"" 

V. s. al. 

32 


285-9 d. 


I 0.99^" 



33 


775 + 3 





34 

3.5 

5 14’'' 

1176 

1 

1 

1.52.9-' 


^ . al., iicot. 

30 




d. 


1 

37 




1 .000074"' 



3.S 

7 24 



.00019-** 


s. a. 

3i) 

2.S5 



8.*“ 

.5.4 ‘o 


40 

5.179" 

d. 


I. 

d. 

s. dll. a. 

41 

.9002« g/1; Iq.; 

-248.67 

-245.9 

1.23® cm*; 

l.OSM’om* 

s. liq. O' 


1204 



1.16“ cm* 



42 

8.90 

1452 

2900 

1 . 

1 . 

8. dll. HNO.,; .si, s. HQ, 
HsSOi: i. NH 3 

43 

1.798 

d. 


16.6 


i. ai. 

44 

4.98 



1 1 


s. a. 

4.5 

7.570 

968 " 


I i! 

1 . 

s. aq. rog. 

4ti 


d. 


! 1 . 


a. a., alk. 

47 

1.628 

-H 2 O 

d. 

1 

1 14.3" 

1 

.51. ,5--’ 

5.9 al.; 4.5 oth. 
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PHYSICAL CONSTANTS OF 


No 

1 

Name 

Formula 

Mol. 

Cry stall nu‘ form, color and index 

wt. 

of relraetiou 


Nickel 




1 

boride 

NiB . 

69 51 

Pr 

2 

bromate 

Ni(Br().Oy6H>0 

422 62 

moiiocl . 

3 

bromide 

NiBr-. 

218 52 

yel.-br., delig 

4 

“ 

NiBr.-SHsO 

272 57 

yelsh-grn. need., di'liq 

5 

“ , hexammiiK' 

NiBr.-6NH. 

320 72 

violet powd 

() 

carbide 

N 13 C 

188 08 


carbonate . . 

Nif^Oi 

118 70 

rhomb. It. grii 

}> 

" . basic (zara- 

Ni(\)i 2Ni(OH)r 

376 18 

cub. emerald grn., 1.56-1.61 


tite) 

4 H 2 OC') 


It. grn. er. or br. powd 

9 

“ , basic 

2 N 1 CO 1 3NifOH).- 
4Hi() 

587 58 

10 

carbonyl . 

Ni((’{)li 

170 73 

col volat. inflain. liip or need 

11 

chlorate 

Ni(f’10,)2-6H.0 . 

333 70 

dk. red 

12 

“ , hexaiTiirnm 

Ni((’I(),)2 ONH,. 

327 80 


13 1 orate 

Ni(C10.).'6H/) 

3()5 70 

hex. need, grn., 1.55 av 

14 

' chloride 

Ni(n. 

129 60 

yel. se., deliq 

lo 

“ 

Ni('l.-0H.() 

237 70 

moiiocl. grn., di'liq 

1() 

“ , hexammiiie 

Nit’lj ONH. 

231 80 

cub. bluish 

17 

cyanide 

Ni((’X)2 

no 73 


IS 

cyanide. 

Nia\N)j-4H20 

1.82 79 

It. grn. pi. or jMiwd., ])ms 

19 

dimcthylglyoxime d(‘riv , 
acid 

ferroopnide 

NifHf'.HoNiO.). . 

288 92 

searlet-ri'd er 

20 

Ni..Fe(('N)u-/H-.0 


grn -wh 

21 

fluoride 

NiF. 

96 (V) 

grn. quad 

22 

“ , acid 

NiF-5HF-0H-.O. 

304 83 

trig, blue-grn 

23 

fluosilicate 

NiSiF,. 6H.O. 

308 85 

trig, grn., 1 391, 1 407 

24 

formate 

Ni(('H02)r2H.0. 

184 70 

grn. cr. 

2.') 

hydroxide (ous) 

Ni(OH). 

92 71 

grn amor, or cr 

2(i 

4Ni(0II).-n2O 

388 84 

it. grn amor or cr 

27 

“ (ic) 

Ni(OH). 

109 71 

blk amor powd. 

2s 

iodide 

Nil. 

312 53 

bik , (ielui 

29 

“ , hexammiiic 

Nil.-fiNHi 

414 72 

cub. pa. blue 

30 

nitrate 

Ni(NO,).-f)Hn() 

290 80 

monoel. grn., deli(| 

31 

“ , tetramminc 

Ni(NOi)2-4NH,- 

2H.0 

286 87 

wtahedra blue 

32 

“ , hexammiiie 

Ni(NO-,).-6NHi 

284 90 

oct or cub. Ill 

33 

oleate 


()21 58 

green oil 

34 

oxalate 

NiC2(>r2H.O.... 

182 74 

It.-grn. powd 

3.) 

oxide, mon- (biiiisenite) 

NiO 

74 69 

cub. grn.-blk., 218 (n'd) 

30 

“ (ous, ic) 

Nu04 

240 07 

cub. or amor gr.iv-blk 

37 

“ , sesqui- 

oxyiodide 

Ni-0, 

165 38 

gray-blk. powd 

3S 

Nil. 9Ni0-1.5H-0 

1254 98 

rdsh -brn. powd. (exist quest ) 

39 

orihophoaphatc 

Nha>0,)-.-8H.O. . 

510 24 

appK grn. pi. or eiiier,ild er. gr.inul -s 

40 

7 ij/rophosphate 

NuPA-xHiO. 


grn 

41 

(di-) phosphide 

Ni.P . . . 

148 ‘40 

gray er 

42 

(tn-) phosphide, di- 

N 1 . 1 P 1 . 

238 11 

dk. grn.-blk 

43 

(penta-) “ 

Nlr,P. 

3,55 49 

ni'i'd. or tabular ei 

44 

Aj/pophosphite 

Ni(H2]>0..)r6H.0 

206 86 

grn 

45 

selenide 

NiSe . . . 

137 65 

cut), wh. or gray 

40 

stearate 

Ni(risH%0.)2 

625 62 

green powd 

cub. yel 

1 

47 ; 

sulfate 

NiSO, 

154 75 

4Sj 

“ 

NiSCVGHA. ... 

262 85 

a, tetr. blue; monoel. grn., 1,511, 





1.487 

49 ' 

“ (morenosite) 

NiS04-7H20.... 

280 86 

rhomb, grn., 1.4(17, 1.489, 1.492 
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INOBGAKIC COMPOUNDS (Continued) 






Solubility in i 

grams per 100 ml of 

No. 

iSp. gr. or 

Molting 

Boiling 

( 'old 
water 

Hot 

water 

. -- - - 

density 

point, “C 

point, °C 

Aleohol, ae.ids, etc. 

1 

7.39"* 



d. 

d. 

s. HN0.1, aq. reg. 

2 

2.575 

d. 


28 



3 

4.64'" 

d. 


112.8" 

155.1"'" 

s. al., eth., NHiOH 

4 


- 3H4), 200 


199" 

315 7'"" 

s. al., cth., NHiOH 

J) 

1 837 


1 

V. s. 

d 


a 

7.957 ’■ 






7 


d. 


0.0093* ■ 

1. 

h. a. 

s 

2.6 




s. h. dll H(’l 

<1 


d. 


1. 

1'' 

.s. a., NHt salts 

10 

1.32'' 

-25 

43 

.018*"' 

i 

1 s, HNOs, aq reg., al., eth., 
chi , bz.; 1. dll. a , alk 

11 

2.07 

d 80 


0.9^' 



12 

1.52 

180 


' Kiv. 

• Ni(NH,), 

1 

1 273 7’’ 


13 


149 


1 222.5" 

s al , acot.; i. chi. 

14 

3 55 

' Sllhl. 

973 

1 64.2-»' 

87.6'"" 

' s al , NHtOH; i. NHj 

15 




, 254’" 

1 5<>«)i()() 

V. .s. al 

16 

1.4682 



|s. 

d. 

s. NHiOH, 1. al. 

17 




I. 

j , 

s. KCN 

18 


-4HjO. 200 

d. 

'• 1 

j 1. • 

s KCN, NHiOIT, jilk; 



1 

1 


si. s. dll. a. 

19 


Mihl. 250 


1. ! 

! 1. 

s. abs. al., a , i. ae. u., 







NHiOH 

20 

1.892 (?) 



1 1 


,s. NHtOH, K('N; i. HCl 

21 

4.63 



0 02 


1 . a., al., eth., NH, 

22 

2.132 



s ! 


,s. dll. a. 

23 

2 134 

d. 


1 '' 



24 

2154 

1 d. 

1 

' 1 



25 

4.1 



0 0013 ! 


s a., NH.OH 

2b 

4.3b 

d. 


J 1 

1 

b a., NHiOH; i. alk 

27 


,(1 


1 1 

1. 

s. a., NHiOH, NHiCl 

28 

5.834 

j sulil 

1 

! 124 2" 1 

188.2’"" 

s al. 

2!) 

2.101 

d 

! d. 1 


s. NHiOH 

30 

2.05 

56 7 

1.36 7 ! 

' 238 5" ' 

» 

s al., NHtOH 

31 


d 

i 

|v s 1 


.si. s. dll. al. 

32 



1 4 46 1 



33 


18 20 1 





34 




1 


s a , NHt salts, v. si. s h. 







oxal. a. 

35 

7 45 

2090 ltnNi.0,,400 

1 

1 . 

s. a., NHtOH 

36 




1 

t 

s. a. 

37 

4.83 

(lOO 


1. 

1 

s. a., NHiOH, KCN 

38 


d 


1 


s. HNO-,; 1. NH 4 OH 

39 


d 


1. 

1 

s. a., NHj salts: 1 . methjl 

40 

aiih 3'i3'’ 



! 

1 i 


and ethyl acetates 
s. a., NHiOH 

41 

6.31' 

1112 


1. 


s HNO 3 i HF; 1. a. 

42 

5 99 




1 

s HNO,»: 1 . H('l 

43 


1185 





44 

l.S2'0" 

d. 100 


s. ' 



45 

8 46 



1. ! 


s. HNO.i, aq. reg.; 1 . HCl 

46 


100 


1. 1 


s cell, pvr. si s. acet; 
1. CH.sOH; eth. 

47 

3.68 

-f^(K 840 


29.3" i 

S3.7"'" 

1 . al , eth., acot. 

48 

2.07 

tr. 53.3 

-6H>0. 2.80 

62.52" j 

340 7'"" 

V. s. al.. NHtOH; 12 5 







moth. al. 

49 

1 948 

-HoO, 

31.5.99 

-6HjO, 103 

75 (p.., 1 

475 8'"" 

s al. 
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PHYSICAL CONSTANTS OF 


No. 


1 


3 

4 


6 

7 

S 

9 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

Nickel 

NiiS . 

149 44 


sulfide, sub- . 

yel. cr 

“ , mono- (niillcntc) 

NiS 

90 75 

trig, or amor. Wk ... 

“ (ous, ic) (polydy- 

N 11 S 4 ... 

304 31 

cub. gray-blk 

sulfite 

Nickel complexes: 

Ni,S03-6H.0.. 

[Ni(NH.),(H20)>] 

246 85 

286 87 

tetrah. grn . . . 


Diaquotetrammine- 

grn. cr 

niekel (11) nitrate 

(N0.)2 


rhomb bl -grn 

Tetrapyridincmekel (II) 

[Ni(C5ll5N)4]SiF,. . 

517 14 

fluosilieate 

Niobium 

See Cohimht'im 


col. corros pois. liq., 1.397**^ 

Nitric acid 

IINO 3 

63 02 

Nitrogen... , 

Ni.. 

28 02 

col. gas, col. liq. or cub. cr. at low 



temp. 

chloride, tri- 

N('K 

120 38 

yel. oil or rhomb er 

fluoride, tri- 

NF, 

71 01 

col. gas 


NT. 

394 77 

blk 

“ “ , monoammine 

NI>NH, 

411 80 

rhomb, dk. red 

oxide (ous) 

M .. 

44 02 

col. gas or liq or rub er , 

“ (ic) 

NO . 

30 01 

col gas; T>lue liq ami solid, liq. 



1.330 

(di-) oxide, tn- (iiitrouN 

S'O, 

76 02 

red br. gas, bl .solid or !iq 

anhydride) i 

oxide, di- or tetr- 

NO>(orN20i). .. 

46 01 
(92 02) 

col. solid (N-.0,), yel. l.q or red-br. 
gas 

“ , pent- (luti 10 anhy- 

XiOo . 

108 02 

hex. (rhomb.) wh 

dride) 

“ , tn- or per- 

NO, . 

62 01 

bluish gas or ski 

; Nitrosyl bromide 

NOBr 

109 92 

br. gas or dk br lui 

chloride. 

NOCl 

05 47 

yel. gas or yel.-nxl lui or er 

fluoride 

NOF 

49 01 

col. gas 

Nitrosylsulfiiric acid 

S02(0H)0N0 

127 08 

rhomb, ccl 

(ehamiier crystals) 

Nitrosylsulfuric 

(S0>0N0)20 

236 14 

tetr 

anhydride 

Nitrous acid 

HNO 2 - 

47 02 

known only m solution ffu. blue) 

“ “ , h5T)o- . 

H-.N>0^ 

62 03 

wh. sld 

Nitryl chloride 

NO.C1 

81 47 

pa. yel. hr. gas 

fluoride . 

NO.F. 

65 01 

col. gas and solid 

Osmium 

O 5 . 

190 20 

hex gray-!)! met 

chloride, di- 

OsCl. 

261 11 

dk. br., deliq 

“ , tri-. 

0-,(’l. 

296 57 

cub. br 


Os('l:3H.O 

350 62 

dk. grn. cr 

“ , tetra- 

OsC'U . 

332 03 

r(‘(l br need 

fluoride, tetra- 

0sF4 

266 20 

br iK)wd 

“ , hexa- 

OsF., .. 

.304 20 

grn cr 

“ , octa- 

OsF, .. 

342 20 

citron yel. cr 

oxide, mon- 

OsO 

206 20 

blk 

“ , Bcsqui- 
“ . di- 

Os.O, 

OsO> 

428 40 
222 20 

dk. br 

cub. or hex. red- hi 

" , tetra- 

i OsO. 

254 20 

(a) monocl. col. 

(b) ycl. mass 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 
point, “C 

Boiling 

Cold 

water 

Hot 

water 


density 

point, “C 

Alcohol, acids, etc. 

1 

5.52 



i. 


s. HNO 3 

2 

5.3-5.65 

797 


.0003G‘« 

d. 

s. HNO.^ KHS. itq. reg ; 







si. s. a. 

3 

47 



1. 


s. HNO 3 

4 




1. 


s HC‘1, H.SOi 

5 




s 


1 . at. 

G 

2.307 






7 

« 

L.502 

-42 

86 

00 

00 

d. al. viol., s. eth. 

9 

1.25000 

-209.86 

-195.8 

2.330 

1 42*0 cim-*: 

si. s. al. 


0 808 lo-i «, s. 

1 026 2M fi 



emO 

132fiOMn-' 


10 

1.653 

<-40 

— 71, exp 95 

I. 

d. 

s. chi., bz., ecu, CSj, Pf"l,t 

11 

hq. 1.537 I" 

-216.6 

-120 

V. si. s. 



12 

oxp. 

suVil- vae. 

1 . 

d. 

8. NaiS-'Oi, KCNS 

13 

3.5 

d.>20 

exp. 

i. 

d. 

8. EiX KCN. Na>8.0i; 






i. abs. al. 

14 

1.977 K/l,lq, 

-102.4 

-89.5 

ISO.OOcm'*; 

66.7''^'’ cm^ 

8. al., eth., HjSOj 


1.226 



87 4«oem3 



15 

1.3402 g/l;lq. 

-163.6 

-1.51.8 

7340 

2.3700 

3.5 cm^ Hj!^ 04, 26 6 cm’’ 


1 269 *^0 2 



emo 

em‘ 

al.; s. FeSO;, C8> 

16 

1.447‘'« 

-102 

3.5 d. 

K. 

d. 

s. alk , a., eth. 

17 

1.4910 

-9.3 

21.3 d. 

s. d. 


s. alk., C8j, chi. 

IS 

1 ti42‘'' 

:’.0 

47 d. 

s. 

d. to 

8. ehl. 






HNO, 


19 


d. sly. at ord. 

temp. 



8. eth. 

20 

>10 

-55.5 

1 

i.d. 

d. 

h. alk. 

21 

2.99 g/1: Iq. 

-64.5 

1 —5.5 

d. 

d. 

h. fuming 


1.417 ' •! 






22 

2.176 g/1 

-134 

1 -56 

s. d. to H 

NO >4 HF 

8. H;80i 

23 

73 

! 

d. 


24 


217 

360 

d. 


a H.SO 4 

2.) 

2fi 


L" p. 


s. 



27 

2.57 p/1, Iq. 

<~31 

5 

d. 




1.32‘< 






2S 

29 

2.90 g/1 

22.4S 

-139 

2700 

—63.5 

>5300 

d. 

1 . 

d. al., eth., ehl. 

si. s. HNO<, aq. rog.; 







1 . NHa 

30 


d. 


1 . 

hi. d. 

s. al., eth., HNO.; s\. s. 






alk. 

31 


d. .560 -600 


V. s. 


s a , alL, al.; si. n eth. 

32 


d. 


V s. 


s. al. 

33 


subl. 


si. 8. d. 


1 . al. 

34 




d. 

d. 


35 


>.50 

205 

d. 

d. 

8. KF aq. 

36 


34.4 

47.3 

s. d. 

h. d. 

37 




1 . 

1 . 

1 . a. 

3K 


d. 


I. 

i. 

1 . a. 

39 

7.91'!2 

(1. 6.50 


1 . 

i. 

1 . a. 

40 

4.9l)6'-'2 

(a) 39.5 

130 

5.070 

6 23’'' 

V. s. CCU; s al , eth., 


(b) 41 




NH 4 OH, POCL 
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PHYSICAL CONSTANTS OP 


No. 

Nami- 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 


Osmium 




1 

sulfide, di- 

OsS. 

254 32 

cub. blk 

2 

“ , tetra- 

OsS4 

318 44 

br. blk 

3 

sulfite 

OsSO^ 

270 26 

bl. blk 

4 

Oxygen 

O 2 

32 00 

col. gas or li(i or hex. cr 

5 

Ozone 

Oi 

48 00 

col gas or dk bl. li<i 

6 

Palladium 

}\l 

106 70 

cub. .silv.-wh met 

7 

bromide 

PdBr- 

266 53 

red-br 

s 

chloride 

PdCli 

177 61 

cub. need., dk. red, deliq 

{) 


PdCb 2H..(>. 

213 65 

br. prisms, delicj 

10 

cyanide 

Pd(CN)_. 

158 74 

yelsh.-wh . . , 

11 

fluonds, di- 

PdF- 

144 70 

hr 

12 

“ , tn- 

PdFi 

163 70 

rhomb, blk 

13 

hydride . . 

PdoH (or Pd.H.) 

428 82 

silv. metallic (exist, quest.) 

14 

iodide 

Pdl> 

360 54 

blk. iKiwd . . 

15 

nitrate . 

Pd(NOi). 

230 72 

rhomb, br.-yel., deliq 

16 

oxide, sub- . 

PdaO 

229 40 

blk 

17 

‘‘ , mon- 

l‘dO 

122 70 

blk.-grn. or amb’r mass or blk. powd 

IS 

oxide, mon- 

PdO /H-O. 


yel. to br 

19 

“ , di- 

I'dO. 

138 70 

blk 

20 


PdO. /H.0 


dull red 

21 

sulfate 

PdHO, 211.0 

238 79 

red-br. or., delui 

22 

sulfide, sul>- 

Pd.S 

245 46 

grn -gray 

23 

“ , moiio- 

Pdfi 

138 76^ 

br.-blk 

24 

“ . di- 

PdS 

170 82 

dk.-hr 


Palladium com- 




25 

plexes: Diammmepal- 
ladium (11) hydroxide 

[Pd(NH.)dOTI).| ! 

I 174 78 

micr.-or yel 

26 

Dichlorodiamminopal- 
ladium (11), tranH- (or 

lf*d(NH<).f’l>l 

211 68 

tetr. yel 

27 

T etrammi nepalladiiim 

!Pd(NH,).in.-Hd) 

263 76 

tetrag eol 


(11) chloride 




2K 

Phospham 

PN.H 

60 04 

wh amor 

29 

Phosphomolybdie 

H,PMo,.()«,-/H.O 


yelsb e,r 


acid 

1 

2347 91 1 

30 


HiPMor.Ojo-29H.O 

oct yel 

31 

i Phosphonium bro- 

PH.Br 

114 97 

cub. eol 


mide 




32 

chloride 

PH4(1 

70 51 

cub. eol 

33 

iodide 

PH 1 I 

161 97 

tetr. eol deliq 

34 

sulfate 

(PHOiSO, 

166 16 

cr. col. deliq 

35 

Phosphoric acid. 

H,P(), 

98 04 

col. liq. or rhomb it., deluj. 


ortho- 



3(. 

“ “ “ 

2 H.PO 4 H..O 

214 10 

hex pointed pr col , d(‘li(| 

37 

“ , pynv 

IbP-O, 

178 07 

col. ne(.d. or liq., hyg 

38 

" “ , meta- 

HPO, 

80 03 

vitreous col , delnj 

39 

“ “ , hypo- 

HiP.O,. 

162 07 

cryst 

40 

Phosphorous acid. 

H.rHPO.) 

82 04 

col.-yel., deli(|. cr 


ortho- 
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INORGANIC COMPOUNDS (Contlnurd) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 
density 

Melting 
point, °C 

Boiling 

point, 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 


d. 


1. 

1. 

1 . alk. 

2 


d. 


1. 


s. dll. HN0.i; i. 

3 


d. 


1. 


b. dll. HCl, alk. 

4 

1.429" r/ 1; Iq. 

-2184 

-183.0 

4 89® cm’; 

2 46“cms; 

2.782'’ cm* al.; s. fu.s. Ag. 


1.14 s. ■ 

1.426 



1 

2 SO^cm? 

b. alk. solus., oils 

5 

2.144 k/ 1; Iq. 

-251 

-112 

49" cm-' 



1 71 IS-* 





.s. aq. reg., h. HNOj, 
H’SOi; bl. s. HCl 

() 

11.97'*, 11.4022- 

1549 55 

m. 2540 

1. 

1. 

7 


d. 


'• i 

i. 

s. HBr 

8 


500 d. 




s. HCl, acct. 

{) 


d* 


V. .s ' 

V. .S. 

s. HCl, acet. 

10 


d 


1 

I. 

s. KCN, NH 4 OH; i. dll. a. 

11 


volat. 

d. red heat 

.sl..s. 


8. HF 

12 

5.06 

d. 

d. 

d. ' 

d. 

8. HF 

13 

10.76 

d. 





14 

d. 3.50 


1 1. 

1. 

8. KI; 1 . al., cth., dil. H(3 

15 


d. 


1 s. d 


8. HNO 3 

16 


d. 


1 1. 


1. a. 

17 

K.31 

d. 7.50 


1. 

1 

8l. s. h. a. 

IK 

d. 


' 1. 

1 

8. a., NH 3 , NH.Cl 

19 


-0, 200 


1 V. ''I s 


bl 8. a. 

20 


(1. -HA 1 

1 

1 1. 

i. 

8. a., alk. 



-0 1 


i 



21 


d. ! 


' V v 

d 

si 8. a., aq. reg 

22 

7.303*'> ' 

d. 800 


1 1 

1. 

23 

950 d. 

1 

1 1. 

' I. 

s HNOi, aq. reg.; 1 . IK'I, 






(NHdaS 

24 


d. 



1 

b. aq. reg., (NHdaS 

25 


>105 


V s. 

d. 


26 

2.5 

d. 

1 

, 0.304 

i 

s. d 

,s a (dee.), NHiOH 

27 

1 91>'- 

d. 120 


1 

r-" 

1 


28 


IllfllS. 


1 ^ 

jd. 

b. cone.. HjSOi, 1 a , alk. 

29 



1 

1 

i 

b. al , eth. 

30 


-HA 104. 
78 


i 

1 

i 

1 


31 

g. 2.464 g/1 


38.8™^; subl 

d. 

[d. 




fo. 30 


1 


32 



subl. 

d 

1 

b. d. a., alk. 

33 

2.86 

subl 61.8 

80 

d. 


34 




d. 


s. al. 

35 

1.834'»' 

42 35 

-*HA213 

.548 

V. s. 

36 


29.32 

d. 

V. R. 


V. s al., eth. 

37 


61 


709^< 

d to 





H.iPO, 


38 

2.2 .5 

Hubl. 


d. to 

d. 

s. al.; i. liq COj 




HsPOi 



39 


55 

d. 100 

s.; d. sly. 
toH^PO* 

d.>30 






4-HPO, 


s. al. 

40 

1.6512« 2 

73 6 

d. 200 

.309® 

694^" 
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PHYSICAL CONSTANTS OP 


No. 

Namo 

1 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Phosphorous acid, 

pyrtv- 

HiP.O„ 

14G 07 

need 

2 

“ “ mota- 

HPOi 

64 03 

feather like cr . . 

3 

“ “ hypo- 

H(H.PO>) 

66 04 

col. oily liq. or deliq. cr . 

4 

Phosphorus, yellow 

Pi.. .. 

124 08 

cub. col.-yolsh. wax-like solid, 2.144 

5 

“ , red 

Pi ... 

124 ON 

cub. redsh.-br. or amor, red br. powd 

6 

“ , violet . 

P4 . 

124 08 

(mixt. of col. and violet ‘0 
monocl. vlt 

7 

“ , black 

P4 

124 08 

blk. incombust 

8 

bromide, tn- 

PBra . 

270 77 

e,ol. fum. liq., 1.697®* * 

<) 

“ , p<'nta- 

PBrs 

430 60 

rhomb, yel 

10 

bromide (mono-) chlf>- 

PBi-n,. 

252 76 

yel. cr . 

11 

nde, tetra- 

bromide fdi-) ehlornle, 

PBroCh. 

207 22 

or. cr 

12 

tri- 

bromidc 'hepta-) chlo- 

PBrrCl- .. 

661 35 

pr 

13 

nde, di- 

brumide (oeta-) chlo- 

PBr^C’la 

776 72 

br. need 

14 

nde, tn- 

bromide 'di-} fluoride, 

PBr*F, 

247 85 

pa. yel 

lo 

tri- 

“ “ nitride 

fPNBr.)i 

614 58 

rhomb. e.ol 

K) 

“ sulfide 

P..S,Br4 

477 88 

yel oil 

17 

chloride, di-. 

Pn. (or P-tMi) 

101 93 

col 

l.s 

“ , tn- 

PCI, 

137 39 

col. fum. liq., 1.516'< 

n» 

“ , peiita- 

PCI. 

208 3P 

tetr. yelsh.-wh., fum 

2f) 

<hIondf Ml-) fluoride, tri- 

P(1iF.,. 

158 93 ' 


21 

chloride If]-) iodide, di- 

pn.i- 

391 23 

hex. red 

22 

■d'-i i-ifride 

(PNCl.) 

347 83 

rhomb 

2{ 


(P\(’l-)i 

463 77 


21 


(PNC 3.). 

.579 71 


2*) 


(PNC 'I )., 

69.5 65 


20 

ehloride iiitrid-' 

P.N 7 C 3 , . 

603 29 

tr. rhomb, pr 

27 

cyanide 

PrCN), . 

109 07 

wh. need. 

2S 

fluoride, tn- 

PF 4 . 

88 02 

col. Kas 

20 

“ , fK’nta- 

PFs 

126 02 

col. Kas 

30 

lodidc, di- 

P>Ti 

569 72 

tncl. orange 

31 

lodidc, tri- 

PI, . 

411 78 

hex. red., deliii 

32 

" sulfide 

P 2 I 2 S . 

347 94 

or. sld 

33 

nitride 

PiNs. . 

163 10 

amor, wh 

34 

oxide, tr'- 

P-O, (or PiO„) 

110 04 

morioel. eol. or wh. powd., doliq 

3.') 

“ , tftrii- 

P 2 O, 

126 04 

rhomb, col., deliq 

3t) 

“ , pent- Cphosphoric 

P205 (or p40lo) 

142 04 

morKMil. or wh. powd., v. deliq 

37 

anhydride) 

oxvbromidi' 

POBr, 

286 77 

col. pi 

3K 

“ chloride, di- 

POBrC’l. 

197 85 

tabl. or bq 

3<> 

oxychloridi* 

POC3, 

153 39 

eol. fum liq , 1.460*“* ' 

40 

PiOtC'U 

261 87 

col. fuming li(i 

41 

oxydibromide chloride 

POBr.C3 

242 31 

42 

oxyfluonde 

POF< 

104 02 

col. gas 

43 

oxviodide 

P 3 OJ,, 

982.58 

red cr 


4I>8 




INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Rp. gr. OP 

Melting 
point, “(’ 

Boiling 




deiiBity 

point, ”0 

Cold 

water 

Hot 

water 

\l<'(ihol, acids, etc. 

1 


38 

d. 130 

d. 



2 




d. 



3 

1.493»» 

26.5 

d. 

s. 

V. s. 

V. s. al., eth. 

4 

1.82 

44.1; ign. 34 

280 

.0003'“ 

.si. s. 

0.3 al., .S80"> CS- 2 , s bz., 
NH.t. alk., cth., ehl. 

5 

2.20 

590 al fr». 

ign.> 200 . 

1 . (v. si. 

1 . 

s.abs al.,i.CS-,eth,NH 3 




280 

S.) 


6 

2.30 

593 


1 . 


1 . a , org solv. 

7 

2.70 





1 . CS.. c HiSOi 

s 

2 852'-’^ 

-40 

172.9 

d. 


d. al.. s. eth., ehl., CRj, 







(VI. 

0 


<100 ( 1 . 

100 d. 

d 


f). ('S>, ( ('1 bz. 

10 




d. 



11 


35 (1 


d. 



12 






h. PCI,, pris 

13 


25 


d. 



14 


-20 

d 15 

d. 


d. glass 

15 


MO 

aubl. 1.50 viu*. 

1 . 


s. eth., si s, ('Sj, clil. 

10 

Iq 2 202 '" 


d 

d. 


R. CSj, eth. 

17 

-28 

l.SO 

hydr 



18 

1.574^1 

-91, 

75..57« 

d. 

( 1 . 

s. eth., bz., chi., CR^, CCl 



r- 111 . 8 ) 




19 

g. 4.05‘^'«’ g /1 

100 8 (press) 
si d. 1 

subl. 102 

d. 


d a:s. (31,, OR- 

20 



- 8 , d. 200 




21 



d. 


F. CR' 

22 

1.98 

114 j 

250.5 

! 1 

1 . 

(1 

s. al . eth., ml , CR’, bz., 



1 



ae a 

23 


12.1.5 1 

328.5 




>4 


41 

224 j 







polymer. 1 
>250 i 




25 


90 

1 202 '^; ; 







polymer. ! 
>2.50 

1 

1 



2(i 


237.5 

251-201'’ 




27 


siibl 13'J 


!d. 


V. s. eth . >1 .s. h Iv, 

28 

3 907 g/1 1 

-100 

-95 1 

id. 


I d. alk.; s. al. 

29 

.5 80.5 g/1 1 

-93 7 

-84.5 1 

id. 



30 


124.5 

d. 



s. CRj 

3! 


01 

d. 

id 

d. 

V s. CR’ 

32 


75 

d. 



s. CR’ 

33 

2.51 1** 


d. 800 

1 . 

v.sl s d ! 

1 aiiv solv. 

34 

2 13.5-’» 

23.8 

173 

d. to 

d. 

s CR^, eth , ehl bz. 





H,POi 



3.5 

2..54« 

>100 

subl. iso 

V. 8 . to 

d. 






H.PO, 



30 

2.39 

503 

subl. 347 

d. to 

id. 

s. H’ROi, i .leet.. NH, 





HsPOi 

i 


37 

2.822 

56 

193 

id. 


s. HjRO^ eth . bz ,cbl. 

38 

Iq. 2104'^ 

13 

137.6 

id. 



39 

1.075 

2 

105.3 

Id. 1 


d. al., a. 

40 

Iq. 1.587 

1 

V 

212 

d. 1 

1 


41 

Iq. 2.45>‘» 

30 

165 

id. 1 

1 


42 

4.09 g/l 

-08 

-39.8 

d. i 

[ 

d. .\1. 

43 

140 

d. 

s. ' 


h. al., eth. 




PHYSICAL CONSTANTS OF 


J\(). 

Namo 

Formula 

Mol. Crystalline form, color and index 

wt. of refraction 


Phosphorus 

PON 


1 

oxynitride 

61 08 amor, wh 

2 

oxysiilfide 

P40bS. 

348 32 tetr., dcliq 

8 

solenide, sub- 

P^Se 

203 04 dk. yel. liq. (exist, quest.) 

4 

“ , mono- 

I’?Se 

141 00 red 

5 

“ 

P^Se. 

360 96 or .-red cr 

0 

“ , tri- 

P>Se. 

298 92 dk. red 

7 

“ , penta- 

PiSes, 

45b 84 dk red-blk. need 

S 

sulfide, tn- 

PiS.i . 

220 26 rhomb, ycl 

0 

“ “ 

I’uSb (or Pif>[) 

316 44 gray-yel. cr. 

10 

“ , hopta- 

PiSt 

348 50 it. yei. cr 

11 

" . di- 

P.iS,. (or PS>) 

285 42 yel. need 

12 

“ , penta- 

P'jSb (or PiSio) 

222 34 grav-yel. cr. deliq 

12 

thiocyanate 

P(S('N)i 

205 25 hq 

14 

Phosphoryl amide 
(tnamidophosphorie 
acid) 

PO(NH*)f 

95 09 amor , wh 

15 

Phosphotungstio 

a(‘id 

H^P\^l•()«. 14H.0 

3133 31 tricl ycl.-gni. er 

K) 

” “ 

,.0,o 24H.() 

3313 47 trig 

17 

Platinum 

I’t 

195 23 cub. silv. metal 

IS 

arsenide (sperrylite) 

PtAs. 

345 05 cub. tin wh 

hi 

bromide, di- (oup) i 

PtBr. 

355 06 hr 

20 

“ ,tetra-(ic) ' 

PtBn 

514 89 dk. br 

21 

chloride, di- (on.'?) 

ptri, 

2bb 14 oliv(*-gni 

22 ' 

“ , tri- 

. Pt(’l. 

301 60 grnsh.-blk 

22 

“ ,tetra-(i<') 

PU’li 

337 06 br.-rcd tr 

24 


PfCl.oH/) 

427 14 monocl. red 

25 1 

cyanide (ous) 1 

Pt(('X). 

247 27] yel. br. cr 

20 

fluoride, di- (ous) 

PtF. 1 

233 23 yelbh.-grn 


“ , tetra- (ir-) 

PtF, 1 

1 

271 23 deof) red, iuscd mass or ycl -It hr 
cr , deliq 

2s 1 

hydroxide (ous) 

Pt(OH)> 1 

229 25 blk 


2‘t: " “ PU0H)-2H-() I 205 28' 

A. \ ' T'li.T ' 4Ai\ A'T' 


30 

iodide, di- (ous) 

PtF 

449 07 

lilk 

31 

“ , tetra- (ic) 

Ptli 

702 91 

amor. br. or blk. er 

32 

oxide, nion- (ous) 

PtO 

211 23 

vlt. blk 

33 



PtO 2H .0 

247 26 


34 

“ fous, ic) 

I»t,04 

649 69 

blk 

35 

“ , si-.squi- 

Pk'OrjHA) 


br 

3b 

*; , di- (le) 

PtC)> 

227 23 

blk 

37 


PtO> HiO 

245 25 

blk 

38 

(platiTiic hydriixidt ) 

PtO- 2HiO for Pt- 
(0H)4) 

263 26 

j yel.-br.-rosi- 

39 

oxide, di- (ic) 

PtO- 3H>0 

281 28* 

[ ochre 

40 

(hydroxyplatmic acid) 

PtO- 4H--0 (or 
H.lHfOH),.) 

299 29 

! ycl. need.. 

41 

oxide, tri- 

PtOi 

243 23 

rdsh.-brn. jiowd 

42 

pj/rophosphate 

nv,(h 

369 27 

grn.-yel 

43 

sulfate 

PtfP04)i-4Hi.0 

459 41 

ycl. pi 

44 

sulfide, mono- (ous) 

Pts 

227 29 

blk 


460 





INORGANIC COMPOUNDS (Continued) 


I 


.No. 

Hp. gr. or 
density 

Melting 

point, 

1 


red heat 

2 


102 

3 


-12 

4 



5 

1.31 

242 

0 



7 


(1. 

s 

2.03 

172.5 

9 

1 

|290 

10 

2.19'' 1 

310 

11 


29S 

12 

2.03 

|270 

13 

1.025''' 

1 ca. —4 

14 


Id. 

1 

15 



10 


S9 

17 

21 45 

1773 5 

IS 

10 002 

1 >S00d. 

19 

0.05 

1 d. 250 

20 

5.09 

d. 180 I 

21 

5.S7" (0.0.5) 

d. 581 

22 

5.2.502- 

435 

23 


d. 370 

24 

2 43 (KH-O) 

■II*(), 100 

25 



2 () 



27 


|d. 

2 s 


,d. 

211 


100 

30 

0.4 

(i. 300-3.50 

31 

0 004-’- 

d. 370 

32 

14.9'- 

(1. .5.50 

33 

34 


i 

id. 

35 


i 

30 


; 4.50 

37 



3S 


-2H-.0. 100 

31) 


d. 

40 


- 2H20, 100, 



'3H.O, 120 

41 



42 

4.S5 

d. 000 

43 



44 

S S47 

d. 



Polubility 1 

Boiling 
IKiint, ®C 

('old 

Hot 


watt'r 

water 

295 

1. 

d. 

1. 

ign. 

d. 



d 


300-400 

d. 

d 

407.5 

1. 

d. 

490 

d. 


523 



337105 



.514 

d. 


205 

d. 

1. 

1 s. 

1 . 




j4300 

i 1. 

l. ( V. si. 

' 1 . 

i 

1 *• 


' S.) 

1 


0.41-'" 

1 sl. ,s. 


1 1 (\..sl. 

! '• 


s.) 

i 


sl. s. 

1 8 


V. s. 

1 V. 8. 

! 

, V. s. 

1 V. 8. 


1. 

:1. 

1 

, s. d 

, V. .s. 


1. I 1. 

s. d. 


j 

I 1 

1 j I. 


grams per 100 ml of 


Alcohol, acids, etc. 


1 . a., alk. 

50 (\S2 

s- CS2; I. al., eth. 

V. s. C1S2; si. 8 . eth.; i. al 

s. KOH; 1. CS2 
s. CCI4; 1. CS2 
()0CS2;s,bz., PCb, HNO,; 
1 . HCl, H2SO4 
s. al., eth., alk.; v. si. s. CP* 
si. s. CS2, 1. most solv. 

V. si. s. CS2 
0.22 CS*; s. alk. 
s. al., eth., CS2, bz. 
s. al.; 1 . a. 


s. al., oth. 


s. aq. rog,, fus. alk. 

1 

s. HBr, KBr, Br aq. 

V. s. al., eth., HBr 
s. HCl, NH 4 OH, si. 8. 
NHi: 1. al., eth. 

V. si. 8. cone. HCl; s. h. 
HCl 

8. acet.; si. s. al., NHa; 
1. eth. 
s al , eth. 

s KCN, I. a., alk., al. 
s. a , alk. 

8. HCl, HBr, alk.; i. 
H2PO4. dll. HNO,{ 
s. cone. a. 

s. HI, s1..s. Na-POs; i. a. 
s. al., alk., acet., HI, Kl, 
NHi 

s. HCl, H.*PO.t; i. a., aq. 
reg. 

s. cone. HCl, H-jSOqHNO. 
1. a., aq. reg. 

s. cone. H‘>P04, caii.'st alk. 
1. a., aq. reg. 

si. s. NaOH; i ac. a., aq. 
reg , HCl 

s. HCl. aq. reg.. KOH 

I. HCl, aq. reg. 

8. a., dll. caust. alk. 

.s. HCl, H2S03 ;s1.s.HN0,i. 

H2PO4 

s. a., al., oth. 

I s. (NH4)2P; i. a., alk. 


401 




PHYSICAL CONSTANTS OP 


No. 

Namp 

Formula 

Mol. 

wt. 

('rystalline form, color and index 
of relraction 


Platinum 

1 

486 64 


1 

sulfide, sesqui- 

PtjS, 

blL-br. powd 

2 

“ , di- (ic) 

PtS- 

259 35 


Platinum com- 




3 

plexes: 

Tetrammiiieplatiinim 

|Pt(NH.).](’l. HjO 

.352 29 

tetrag. eol., 1.672, l.()67 


(11) chloride 



tetrag. grn. or retl 

4 

Tetramiriineplatinum 

[T‘t(NH.).|Pt(’lt 

600 42 


(11) chloroplatinite 




5 

(Magnus’ salt) 

T otrachl or iKiiamm me- 

[Pt(NH.)>(1.I . 

371 12 

rhomb, or hex, pi. or •ie(*d. or.-y<'I . 

c. 

platinum (I \ ). ns- 
Tetrachlorodiammine- 

[Pt(NH0.;<’l*l 

371 12 

(4ct. or quad. yel. jil 


platinum (IV), trajix- 





Plumbous, Plumbic 

Sei' Lead 


rub. .sih . metal 


Potassium. .. 

K 

39 10 

1) 



98 14 

lust wh. powd., d(‘li(j 

lU 

'' , aci<l 

KCilliOi Hr-.H..O » 

158 19 

need, or pi 

11 

iioetylsalicylale 

KCWtOi 2H.0 

254 28 

col. cr 

12 

itluinmate 

KAlOrUHaO 

125 09 

13 

alumnium borate, biusic 

K(.\1())2(B0>), 

253 50 

cub. wh„ 1.6935 

14 

" sulfate (kali- 

KAKS04)rl2H/) 

474 38 

cub. or raonool. col., 1 4562; 1 430, 

nite) 


1 452, 1 458 

15 

amide ^ potassamide) 

KNH. 

55 12 

col.-wh. or yel.-grn 

16 

aniraoiiiuin tartrate 

KNH4C,H«0.. 

205 21 

wh cr powd 

17 

p//roantimonate, di-H 

K-HsRb. 07*411 •() 

.507 79 

gran., wh. cr. powd 
wh. powd 

IS 

wf/flantimonate 

KHbOi xn>0 


19 

antimony tartrate (tar- 
tar emetic) 
argontocjanide 

KSbC4H407 iHjO 

333 94 

rhomb, col., 1.620, 1 636, 1.63.8 

2(1 

KAg(rN)> 

199 01 

cub. col 

21 

(/r/Aoarsciiate 

KtAs04 

256 20 

col. deliq. need 

22 

“ , mono-H 

KiH.^sO* 

218 11 

col. cr 

23 

“ . di-H 

KHiA.s(). 

180 02 

tetr. col , 1.567, 1.5 Is 

24 

25 

fjr(////arseiiitc 

K.As0.i . 

240 20 

col. need 

1 OTf/flarMiiite 

KAsO: 

146 01 

wh. powd., hyg 

2(. 

1 “ , aeifl 

KH(\sO^)-> H_0 

271 94 


27 

1 aiirjtc 

K\uO>3HiO (oi 
2 H 2 O) 

322 34 

It yel. need 

ool 

2S 

i a/.de 

KN, 

81 12 

2« 

ln'iizoatc 

KC7Hof>.*3H.O 

214 26 

wh. cr. powd 

30 

(/ilxirane (diboraiiide) 

KiB-iHfi 

105 88 

wh cubical er , 1 493 

31 

" , dihydroxy- 

KiB-HHO. 

137 88 

eol cubical cr 

32 

/)en(aborane (peiita- 
horanide) 

K-BsHa 

141 36 

1 

wh. powd 

monoe.l col 

33 

mfltoborate 

KBO 2 (or K-B-O.) 

1 81 92 

34 

tefraborati* 

K2B4a 5H-0 

323 55 

monocl. or hex. pr 

35 

prw/aborato 

KB..Os 

KBO, :,H -0 

221 20 

col 

36 

j pfrlmrate 

106 92 

wh 

37 

; Iwjrotartrnte (so!, cream 

Kr’,H4Ba(’'i 

213 99 

wh. cr. powd 

j of tartar) 


167 01 

trig, col . 

3s 

; bromatf 

KHrO. 

30 

brom de 

KHr 

119 01 

cub. col. si. hyg., 1.559 

40 1 

bromoanrate 

KAuBr, 

.555 96 

I rhomb, red-br . 

41 

KAuBr. 2HiO 

591 99 

vlt. cr. monocl 

42 1 

1 

bromoiodide, di-. 

KIBr- 

325 85 

rhomb. 


402 



INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. (?r or 

Molting 

BoiIiiik 




density 

point, “(’ 

IXMIlt. T 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2 

5.52 

7.22 

d. 

d. 225- 2.)n 


1. 

1. 

1. 

1. 

slowly s. aq. rcg.; i. a. 
s. HCl, HNO..; i. 

3 

2.737 

250; 







-H .(), 100 





4 

<4 1 

d. 


si. s. 

si. s. 


5 


240 





() 

3 3 

200-210 





7 



7<iO 





0.M>-", 0 S3«- 

02.3 

d. to 

d 

d al , s. a., Hg, NHd 




KOH4- 

Hi 




*) 

l.S 

292 


253?<»; 

492'''* 

33 al.; i. cth. 





280.3-1 



10 


14S 

d. 200 

d. 

d 

s. ,il., aci't. 

11 


65 





12 




V. s., d. 

% s..d. 

b. ulk., I. al. 

13 

3.415 

<1800 


1. 

1. 

.si. b. HCl 

14 

1.75 

92 (H4..>) 

-9H.O. 

04.5 

11.4^" 

X 

s. dll. a , 1 . al 

15 


335 

subl 400 

d. 

d. 

d. al. 

1(1 




V. s 



17 





S, 


IS 




1. 

si. S. 

b. h. KOH; 1 . al., CS. 

10 

2 0!i7 

-JH/). 1(K) , 

5.20''? 

35 7">'' 

1 . al.; 0.07'-' gljc. 

20 

2.30 



252" 

100 

4, 85 n, al.; i. a. 

21 




IS .87 

% s 

1 al 

22 




18.80'' 

1 <? 

1. .d 

23 

2.so: 

2SS 


19'' 

1 V ^ 

i al 

24 




V. s. 

i 

s ul 

25 




s. 

s 

d s al. 

20 




s. 


si s. al. 

27 


d 


'' 

d 

s ul. 

2S 

2 04 

350 


s 

s 

s. al., i. Hb. 

20 


-3H.(). no 

d. 

,52' 

1 IIL*''’" 

b. al. 

30 

1 IS 


300‘d 

d. 


h. al. 

31 

1 .30 

d-»K 




32 


d.<l00 


d 

Id 




947 50 


71 

1 V. s. 


34 

(aiih ) 1.74 

d. 


20.7'" 

i V. s. 

1 

35 


780 


.007” 



30 




1.22”- 


, ul., eth. 





2.1.5'' 



37 

1.S32 



V. s. 


j 1 . 111 ., otb., chi. 

3S 

3.27’' ' 

434; d 370 


3.P; 

49.75'”” 

1 .si. s. ul.; i. acet. 




13.3« 



39 

2.75?' 

730 

13«0 (1435) 

53.48« 

102'”” 

0.5 al.; s. glye.; si. s 






cth. 

40 


d. 


si. s. 


s. al. 

41 




19.6'’ 

204"? 

d. cth.; si. al., KBr 

42 


00 

d. 180 

d. 




4G3 



PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Orystalline form, color and index 
of refraction 

1 

Potassium 

bromoplatinaie 

K2PtBrfi. . . 

752 92 

cub. dk. red-br 

0 

bromoi^atinite 

K2PtBr4. . 

593 09 

rhomb, br . . . 

i 

K2PtBr4-2H20 

629 12 

rhomb, blk. 

4 

cacodylate 

KAsC2a.0,-H20 

194 09 

wh. cr , . , 

0 

cadmicyanidc 

K2Cd(CN)4 

294 67 

cub. col ... 

« 

cadmium iodide . . . 

2KI-Cdl2*2H20. 

734 31 

wh.-yelsh. cr. powd., deliq 

7 

calcium chloride (chloro- 
calcite) 

“ magnesium sul- 

KCl-CaCb. . . 

185 55 

cub. /9 1.52 


K2Ca4Mg(S04)f.- 

875 22 

gray 

w 

fate (krugite) 

“ magnesium sul- 

2 H 2 O 

K2Ca2Mg(S04)4* 

602 94 

tri., wh., 1.548, 1.562, l..,67 

10 

fatc(polyhalit<‘) 
“ sulfate (kalns- 

2 H 2 O 

K2Ca(S04)2-H20 

32S 41 

monocl., 1.500, 1.517, 1.518 

11 

zite, syngenite) 
d-camphorate 

K2CioHi404*5H20 

! 

366 49 

need, clusters, hygr . 

12 

carbonate 

K 2 CO 3 ... 

138 20 

monocl. col., hyg 

13 

“ 

K2C0r2H20 

174 23 

rhomb . . 

14 

carbonate . . 

2K2C03-3H2() 

330 45 

monocl. eol. . . 

15 

carbonate, acid 

KHCO 3 .... 

100 11 

monocl. col 

16 

peroij/carbonate 

K 2 C 2 O 6 .. . 

198 21 

bl 

17 

carbonyl 

(K00)6... 

402 64 

gray-red 

IS 

chlorate 

KCIO* 

122 55 

monocl. col., 1.409, 1.517, 1 524 

10 

pcrchioratc . ... 

KClOi .. 

138 55 

rhomb, col . 

20 

chloride (sylvite). . . 

KCl . 

74 55 

cub. col., 1.490 

21 

/iVPochlorite 

KCIO 

90 55 

in soln. only 

22 

chloroaquoruthenite, 

K2Ru(H20)('U 

375 19 

rose prisms. 

23 

penta- 

(ihloroaurate 

KAuCh . 

378 12 

monocl. yel 

24 

“ 

KAuCn4-2H20 

414 16 

rhomb, pi., yel 

25 

chlorochromate (Peli- 

KHCrOs . 

174 56 

monocl. red. 

26 

got's salt) 

chlorohydroxynithenate , 

K>Ru(OH)Clr. 

374 19 

hrn.-red cr 

27 

])onta- 

chloroioditc . 

KICI 4 

307 84 

rhomb, yel . 

2S 

chloroiridate 

K 2 lrCl.. 

484 03 

cubic, blk 

29 

chloronitrosoruthenate, 

K 2 Ru(NO)Ch 

387 19 

rboml). dk. red . 

30 

penta- 

chloroosmate 

KoOsClf. 

481 13 

cub. red . 

31 

chloroosmite 


574.28 

cr. dk. red 

32 

chloropalladati* . . 

K2Pdri., 

397 63 

cub. red 

33 

chloropalladite 

KiPdCU 

326 72 

tetr. red-br. (cub. yel ) 

34 

chloroplatinate . 

K2PtClo 

486 16 

cub. yel 

35 

chloroplatinite 

KiPtCU. 

415 25 

tetr. retl-br 

3(5 

ehlororhodite, perita- , 

K2RhCU 

358 39 

rhomb, red 

37 

“ , hexa- 

K.iRhri..-3H-0 

486 99 

tricl. red.. 

3S 

chlororutheiiatc 

KMxiCX 

392 63 

cub. blk . . . 

39 

f'hlorostannate 

K-Snri„ 

409 63 

cub. col., 1 657 

40 

chlorotellurate 

KoTeCU. 

418 54 

pale yel. octahedral 

41 

chromate (tarapac-aiti-) 

K.(V04 

194 20 

rhomb, yel., ^ 1 74 

42 

dichromate . 

K2Cr>07 

294 21 

moiKK'l. or tricl. n‘d 

43 

pcro/j/chromate 

KiCrOn 

297 30 

cub. br.-red 

44 

chromicyanidc 

K 3 Cr((’N)., . 
K2Cr04'2Cr(OH)- 

325 41 

monocl. yel 

45 

chromium chromate, 

564 26 

vlt.-br. amor, powd 

46 

basic 

chromium sulfatt' (ic) 

Cr04 

KCr(S04)2-12H«0 

499 42 

cub. oot., red or grii., 1.4814 

47 

citrab* 

K3C„H607-H2() 

324 40 

col ... . 

4S 

“ , monobasic 

KlbaHsO? . 

230 21 

wh. cr. powd 

49 

cobalt carlmnate, acid 

KHClOa CoCOv 

291 13 

rose need . . 


( oils) 

m>o 




4M 




mOBGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 

Cold 

water 

Hot 

water 


density 

point, °C 

jioint, “C 

Alcohol, acids, etc. 

1 

4.00-< 

d.>40() 


2 . 02 ^“ 

lO'oo 

1 . al. 

2 




V. s- 

V. s. 


a 


— H >0 vac. 


V. s. 

V. s. 


4 




s. 


sl. s. al.; 1 . eth. 

5 

1.S5 



33 

lOO'oo 

sl s. al. 

() 

3.359 



I 3716 


s. a., al., eth. 

7 

s 

2.S01 

754 


s. 



f) 

2.775 


1 




10 

2.00 

1004 


0.25 

d. 

s. a.; i. al. 

11 


- 5 HiiO, no 


2 fi 0 '< 


s. al. 

12 

2.428“' 

891 

d. 

112 ‘-“' 

156100 

1 . al., aeot. 

111 



140.9 

.331 '00 


14 

2.043 



129.4 

208.3100 

1 . cone. NHtOH, al. 

15 

2.17 

d. 100-200 


22.4 

60'«’ 

1 . al. 

10 


200-300 


s. 


d.al. 

17 


exp. 


exp. 


IS 

2.32 

308.4 

; d. 400 

7 . 1 a) 

57100 

0 83 al.; 8 . alk. 

10 

2.52 '0 

010 4 10: 


0.750 

21.8100 

1 . al., eth. 

20 

l.flS4 

(.525-30) 

770 

subl. 1.500 

34.7-0 

56.7100 

sl s. al ; 8 alk., eth , glyc. 

21 


d. 

1 V. s. 

V. s. 

bl. s. al. 

22 


-II - 0 , 200 

»• ! 
1 ' 

s. 

2:1 


d. 357 1 

i 01 . 8-’0 ’ 

, 80 . 20 " 

s. a.; 25 al. 

24 



b. 

s. 

s. al., eth. 

25 

2 497 

d. 

i 

1 

s. d. 


s. a. 

20 


d. 

1 1 

! I 

.s. d. 

d. 

i. al. 


1.70<'' 

(1 


d. 


d. eth. 

2S 

3. .540 

d. 


1.25’9 

6.07 

1 . al., KCl. NHiOH 

20 

d. 


1225 

80 «o 

1 . al. 

:io 


d. 


.si. s. 

s. 

s. dll. HCl; 1 . al. 

21 


-3H-0, 1.50 


. V. s. 


s. al ; 1 . eth. 

22 

.i:i 

2.738 

d. 

1 ! si. .s, d. 

d. 

sl. s. HCn. 1 . al. 

2.07 

d 105 1 

. s. 

V, R. 

s KCl, NH 4 OH; i. al. 

24 

3.499« 

d. 2.50 ' 

1 0,4812 

5.22'oo 

1 . al., eth. 

25 

3.30 

d 1 

1 0 93'« 

5 3100 

1 . al. 

SO 


(1 

! sl S. 

d. 

1 . al. 

:i7 

S.291 

d. 1 

|d. 


sl. s. al., KCl 

ss 


d 


1 s. d. 


1 . al. 

so 

2.71 



! s. 

s. 

s. Hl'l 

40 




Id. 

d. 

41 

2 732i'5 

908,3 


62.9*0 

79.210" 

1 . :U. 

42 

2 09 

tr, 2.30; .19S 

d. 500 

4.9" 

102100 

i. al. 

4S 


d. 170 


sl. s. 


i. al., eth. 

44 

1.71 



30.9-‘" 


1 . al. 

45 

2.28>4 

300 


i. 


1 . al., acet. a. 

40 

1.83 

89 


24.^39*- 

.50 

s. dil. a.; i. al. 




400 



8 . glyc.; sl. s. al. 

47 

1.98 

d. 230 


167'“ 

199.7»i 

4H 







49 



1 

d. 




4G3 




PHYSIC AL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color aa.l index 
of refraction 


Potassium 




1 

cobalticyamde. . 

K.,Co((^N).. 

332 34 

monocl. yel 

2 

cobaltimtrite (Fischcr'ts 
salt) 

KrfCo(NO.)t 

452 28 

pr. yel . 

3 

cobaltmitrite 

Kiro(N02)6-H.O. 

470 29 

yel. cr. powd 

4 

» 

K^CoCNOalfi-liHiO 

479 30 

tetr. yel. . . 

5 

cobalt malonate (ous) 

K2Co(Ca2Cb)2 

341 22 

vlt. need 

6 

cobaltocyanide . 

K4Co(CN)h 

371 43 

7 

cobalt sulfate (ous) 

K2S04-CoS04-6HiO 

437 35 

monocl. pr. red, 1.481, 1 4S7, 1.500 

S 

copper chloride 

KCl CuCb 

209 04 

red need 

9 

cuprocyanidc 

K,AifrN)4. 

284 93 

rbbdr. col 

0 

evanate 

KO('’N. 

81 11 

ne»‘d. col 

11 

cyanide . 

KCN . 

65 11 

cub. col., wh. gran., deliQ., e\tr 

12 

eyanoaurate (auri- 
eyanidc) 

KAu(CN)4-15H20 

367 3<» 

col. tabl 

13 

cyanoaurite (aiiro- 
cyanide) 

KAu(CN)2 . . . 

28S 33 

eol. rhomb 

14 

pyanofismite 

K40s(CN)6*3H20 

556 74 

monoel. col.-yel., /S 1.607 

15 

cyanoplatinite 

K2Pt(CN)4-3H20 

431 54 

rhomb, col. yel., blue fluores., deluj. 

16 

ethylsulfate 

KC 3 H 6 O 4 S. 

164 22 

monocl. wh . 

17 

forncyanide 

K3Fe(CN)f. . 

329 24 

monocl. red , 1.566, 1.569, 1 583 

IH 

fcrrocyanide . 

K4Fc(CN)6-3H20 

422 38 

monocl. lem. yel., /3 1 577 

19 

fluoberyllate 

K 2 B 0 F 4 

163 21 

rhomb, col . 

20 

fluoborate (avogadrite) 

KBF, . 

125 92 rhomb, or cub. col 

21 

fluocolurabate, penta- 

K2Cb0F5*H20 

300 12 

monocl. leaf, col 

22 

Ouogorinanate 

KoGeF,. 

204 79 

hex. wh . 

*23 

fluomanganito 

K'iMnFe. . 

247 12 

hex tab., yel 

24 

fluoreacein denv 

K 2 C 20 H 10 O 5 . . 

408 47 

j ellowish-red powd 

25 

fluoride 

KF 

5S 10 

cub. col., dcliq 

26 

“ 

KF 2 H 2 O. 

94 13 

monocl. pr., dehq 

27 

“ , acid . . 

KHF 2 

78 in 

cuV). col . 

2K 

fluosilicatc (hieratite) 

KoSiFs ... 

220 25 

hex. or cub. col. 

29 

fluostannate . 

K2SnFh-H20 

328 91 

monocl. pr 

30 

fluosulfonate 

KFSO .1 .. . 

138 16 

short, thick pr 

31 

fluotell urate, di- 

K2Te03F2-3H20 

345 85 

micros., oct., monocl 

32 

fluotitanatc 

K2TiFfH20 

258 11 

col. monocl. sm. lust, leaf 

33 

fluozirconate 

K-ZrEfi.. . 

283 41 

monocl. col., 1.466, 1.455 

34 

formate . 

KCHO 2 . 

84 11 

rhomb, col., dehq 

35 

gadolinium sulfate 

K2S04-Gd2(S04); 

2 H 2 O 

812 26 

cryst 

36 

gallium sulfate 

KGa(S04)2*12H/> 

517 13 

col. cr., 1.4652s 

37 

mefogermanate 

K2Ge03. 

198 79 

wh. cryst 

38 

(figermanate 

KiGe-Os 

303 .39 

wh. cryst . 

39 

fefragermanate 

K-Geia 

512 59 

wh. cryst 

40 

glycerophosphate 

K-CsIItFO,. 

248 30 

col. to si. yelsh. mass, hyg 

41 

hydride . 

KH 

40 10 

wh. need 

42 

hydroxide 

KOH . 

56 10 

rhomb, deliq., wh 

43 

lodate 

KIO 3 

214 02 

monocl. col... 

44 

iodate, acid 

KIOa-HTO, 

389 94 

monocl . . 

45 

KI03-2HI03 

565 87 

col. tnol . 

46 

mc/operiodate 

KIO 4 

230 02 

tetr. col 

47 

iodide 

KI .. 

106 02 

cub. col. or wh. gran., 1.677 
monoel. dk. hi., dehq 

AH 

“ , tri- . 

KI 3 . 

419 86 

49 

iodoaurate .. 

KAuT4 

743 98 

lu.st. blk, cr . . 

50 

ifidoiridite 

K.drl« 

1071 91 

grn, cr 

.51 

lodoplatinate . 

KiHU 

1034 94 

blk ri'ct 

62 

iron chloride fie) (ery- 
throsiderite) 

2KCl*FeCbH20 

329.33 

orthorbomh. red 


4Ub 




INORGANIC COMPOUNDS (Continued) 


— 1 

No. 

Sp. gr. or 
density 

Melting 
point, “C 

Boiling 
point, “C 

Sol 

Cold 

water 

lubility in ( 

Hot 

water 

;ramR per 100 ml of 

Alcohol, acids, etc. 

1 

1.906 

d. 


s. 

8. 

1 . al. 





si. s. 

sl. s. 

1 . al. 

3 




i. 

8. d. 

8. min. a.; sl. s. ac. a.; 







1 . al., eth. 

4 


d. 200 


0.08917 

sl. s. 

i. al., eth. 

5 

2.234 






6 




s. 

8. 

1 . al., eth. 

7 

2.218 



25.50 

108.440 


S 

2.86 






1> 


d. 


V. s. 



10 

2.048’«; 2.056M 

d. 700-900 


s. 

s. 

1 . al. 

11 

1.52'« 

634.5; 


V. s. 

V. a. 

8. glyc., melh. al.; si. s. al. 



(601-621) 





12 


d. 200 


s. 

V. 8. 

3. at. 

13 

3.45 



14.3 

200 

sl. B. al.; i. eth. 

U 


d. 


si. s. 

s. 

1. al., eth. 

15 

2 4r)5i« 

d. 400-600 


si. s. 

V. s. 

8. al., eth., HsSOi 

16 

1 843 



s. 


s. al. 

17 

1.89417 

d. 


334 

77.5100 

s. acet.; i. al. 

18 

1.8517 

-3H«jO, 70 

d. 

27.812 

90.600 3 

8. acet.; i. al., NHa 

19 


red ht. 


220 

5.26100 


20 

2.49S 

530 


.4420 

6.27100 

s. al.; sl. s. eth. 

21 




7.69 



22 


730 

m. 835 

.542'« 

2.58100 


23 


d. 


d. 

d. 

s'c’Hri 

24 




s. 



25 

2.48 

880 

1500 

92.3 

V. s. 

s. HF. NH^* 1 . al. 

26 

2.454 

41 


349.31” 

V. s. 

s. HF, 1 . al. 

27 


d. 


41.21 

V. s. 

8. KC 2 HjOi; i. al. 

28 

hex. 3.08; cub. 

d. 


0.1217 6 

0.954'oo 

s. HCl; i. NHs. al. 


2 66517 






2!) 

3.053 



37 m 

33.3100 

i. al., NHs 

30 


311 


6.9i» 



31 


d. 


si. s. 

sl. s. 

S.HF ■ 

32 


-H>0,32,780 

d. 

.5560; 1.320 

1 . 272 ' 

s. min. a.; i. 

33 

3.48 


. 

.781? 

25100 

i. NHa 

34 

l.t)l 

167.5 

d. 

331"» 

657»" 

s. al.; 1 . eth. 

35 

3.503'« 



s. 

s. 

8. K 2 SO 4 

36 

1 895 



8. 



37 

3.4021 6 

823 


8. 


s. a. 

38 

4.3121 s 

>83 


s. 


s. a. 

3f) 

4.12216 

1033 


B. 


s. a. 

40 




V. B. 

V. s. 

s. al. 

41 

1 43- 47 

d.' 


d. 

d. 

i. CSx, eth., bi. 

42 

2.044 

360.4 ± 7 

1320 4 ' ' 

97»; 10715 

178100 

V. a. al., eth.; i. NHj, 

43 

3.89 

560 

d.>100 

4.74« 

32.3100 

8. KI; 1 . al.. NHs 

44 




1.33"* 



45 




4'5 



46 

3.6l8i‘ 

582 

-0, 300 

0.6617 

s. 

V. sl. s. KOH 

47 

3.13 

723 

1420 (1330) 

127.50 

208100 

14.3 al.; 8. NHs; si. s. eth. 

48 

3.498 

31 (45) 

d. 225 

V. s. 


3 . al.. KI 

49 




s., d. 


3. dll. soln. KI 

50 


d. 


V. s. ( 1 .) 

. 

i. al. 

51 

5.176 (4.96* 



s. 

s. d. 

1 . al. 


5.03) 






52 

2.320 




' 
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PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

1 Mol. 

Crystalline form, color and iri(l('x 


! wt. 

of refraction 


Potassium 




1 

iron oxalate (ous) 

K2Fe(C2O02-2H2O 

346 10 

1 gold need 

2 

“ “ lie) . 

KFo(C204)2-2JH20 

316 02 

! br. cr 

3 

“ “ “ . 

K3Fe(C%04)v3H20 

491 24 

monocl. grn . 

4 

“ sulfati' (oils) 

K 2 SO 4 FeS04-6H20 

434 25 

grn. monocl. pr 

5 

“ “ (ic) 

K2S()4-FeXS04)3- 

610 14 

monocl., pale yel. grn 


(krauhitc) 

' 2 H 2 O 


6 

M ti H 

KFc(S04)2-12H20 

503 25 

cub. oct. col. or vlt., 1.482 

7 

“ sulfide (ic) 

KFcSa .... 

159 06 

purp., hex 

8 

lactate.. 

KCiHsO^rHaO . 


col to yelsh. syrupy liq 

9 

laurate 

KC 11 .H 2 . 1 O 2 .. . 

238 40 

amor 

10 

“ , and 

KCi.H2..02- 

438 72 

wh. wax-like solid 



Ci>H?»02 



11 

lead chloride (pseudo- 
cotuimite) 

magnesium carbonate, 

2KCl-PbCl2 . . 

427 23 

yel 

12 

KHCOrMgCOr 

‘ 256 51 

triel. ot rhombic col . 


acid 

4HiO 



13 

“ chloride 

K(1 MgCl2*6H20 

277.88 

rhomb eol., deliq . 1.466, 1.475, 1.4!*4 


(carnallite) 

1 

14 

“ chloride sul- 

K2S04-MgR04- 

497 96 

col. iiionoel 


fate (kainite) 

MgChOHsO (or i(248 98 

) 



KMgClS04-3H20) 

1 


15 

magnesium chromate 

Ki(>04-MgCr04- 

1 370 56 

trie... 



2 H 2 O 



16 

magnesium sulfate 

K 2 SO 4 2MgS04 

1 415 01 

tetrah.. 1.5329 


(langbeinite) 



17 

" sulfate 

KiSO, MgS04- 

366 70 

col., nionoel , ] 483, 1.4.S7, 1.490 


(leonite) 

4 H 2 O 

j 1 


IS 

“ “ 

K2H04-MgS0r 

402 73 ; 

moinH*l eol , 1 461, 1.463, 1 47(> 


fpicromerib", schhiiite) 

OHiO 

j 


19 

mulate 

K.C 4 H 4 O 5 

210 2()1 

col., \ i.scid mas.s 

20 

manganate 

K.MnOi 

197 12j 

rhomb, grn 

21 

permanganate 

KMn04 

158 03] 

rhomb, purph', u 1.59 

22 

manganese chloridi* (ous) 

4KCIMrin, 

424 00 

trig., 1.59 


(chloromanganokalite) 



23 

manganese sulfate (ic) 

KMn(S04)2-12H20 

502 34 

cub. (oct.,1 vlt. 

24 

“ “ “ 

K2S04'2MnS04 

476 23 

tetrah., rose-red, 1.572 


(manganolangbeuiitf) 



25 

manganicyanide 

K.,Mn(CN).. 

328 33 

monoel risl, 1.553, l.,555 (Li), 1 .571 

26 

manganocyanide . 

K4Mn(rN)./3II.O 

421 47 

tetr. d(*ep blue 

27 

mercuncyanide 

K2Hg(CN), 

382 87 

col. cr pois 

2 S 

mercury iodide (ic) 

“ tartrate (ous) 

KI-Hgh 

620 47 

yel., deliq. pr 

29 

KHKC4H40b 

: 387 78 

wh. cr. powd 

30 

methionato (methane- 
disulfonate) 

K2CH2aS2 .. 

252 34 

monocl., (i 1 539 

31 

methylsulfate 

molybdate 

2KCn,04S-H20 

318 40 

wh. cr 

32 

K2MoO» 

238 14 

wh. deliq. powd 

33 

“ 

K2MoOr5H>0. 

328 22 

wh. deliq. powd 

34 

myristatc, acid 

KCi4H2702- 

494 82 

wh. wax-like solid 


ri4H2802 



35 

naphthalem^-l.S-ilisiil- 

fonate 

nickelocyanide 

K2CioH..aS2-2H20 

400 49 

inonrd., 1 485. 1 669, 1.697 

36 

K2Ni(rN)4-H70 

258 97 

monocl. cr. or powd., rod-yel 

37 

nickel .sulfate 

K2R04NiS04-6H20 

437 10 

monocl. bl , 1 484, 1 492, 1.505 

3S 

nitrate (saltpeter) 

KNOj 

101 10 

rhomb, or trig, col., 1.335, 1.5()t;, 




1.506 

39 

nitride 

K.iN 

131 30 

grnsh. blk . . 

40 

nitrite . 

KNO. 

85 10 

col. prism, deliq 

41 

nitroplatiriite 

K.PtfN().)4 

457 45 

monocl. col . 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Hp. gr. or 

Melting 

Boiling 




density 

point, “( ’ 

point, ”(' 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 


d. 


s. 

s 


2 


d. 


92-’‘ 

d. 

1 . al. 

3 


-2H-2(), 100 

(1. 2.10 

4.7" 

117.7"“' 

s aoet.; i. al., NHj 

4 

2.169 






5 

2.S40 






ti 

1.82 

22 


20“ - 

V. h. 

1 . al. 

7 

2.562 



d. 



K 




s. 


s. al.; 1 . eth. 







4.5'5 al. 

10 


160 




0 W04i'i 5 al. 

11 


490 


s. 

, 


12 

2.9S 



s d gives 

Mg(’().3 

H-O 

i:i 

161 

265 


64 5'9 d. 

d 

d. al. 

14 

2.121 



79.56'« 


1 . eth., al. 

lo 

2.59 






1() 

2.829 

927 





17 

2.20r'^" 



V.8. 



IS 

2.15 

d. 72 


19.26"; 

59.S7- 






252" 



10 




s. 



20 


d. 190 


d. 

d. 

s KOH 

21 

2.702 

d.<'240 


2.83"; 

2.5«' 

d. al., s H.'SOt; v. s. meth. 





6.28-'" 


al , acet. 

22 

2.21 



.s. 

s. , 


22 

24 

2 02 

850 

i 

1 

d. 

1 

j 


25 



s 

j 


2(i 

1 

1 


d. 


27 


' 

s' 


.s. al. 

2S 



d ; 


h. al., eth., KI, ac. a. 

29 


, 

1. 


1 . al. 

20 

2.276 

! 

s. 1 



21 


! 

.s. i 


s. al. 

22 

Iq 2 242««' 1 

91M 

Vs4.6-' : 

\ . S. 

1 . al. 

22 


S. ' 



24 


1.52 : 



.453“ Sal. 

25 

1.797 

1 

s 



20 

1.875“ 

-H-O, 100 


s. 


d a. 

27 

2.124 

d.<100 


7" 

60 875 


2S 

2.109'fi 

tr.-trig. 129 
m.p. 224 

d. 400 

13.3", 

247tou 

1 . al., eth. 




31.6» 



29 


d 


d. 



40 

1.915 

287(419) 


281"; 

41311)0 

V s. NHs; si. .s. al.; l. 





313‘" 


94 "c al 

41 


d. 


3.8*!' 

s. 



4C9 




PHYSICAL CONSTANTS OF 


}^0. 

Name 

Formula 

Mol. 

wt. 

Cry.<!talhne form, color and index 
of retraction 

1 

Potassium 

TO-nitrophonoxi(lc 

K0C,Jl4N02-2H.0 

213 23 

i 

flat or. need 

2 

j>-nitrophenoxide 

KOrji4NC)2 2 H 2 O 

213 23 

yel. leaf 

3 

introprusside . 

K2(NO)Fc(CN)6- 

330 10 

monocl. red hyg 

4 

oleate 

2 H 20 

KCisHmOs .... 

320 54 

cr. or ycLsh. or lirnsh. soft rna'-s 

5 

“ , acid 

KCiJIajOrCiiiHai- 

O 2 

K20804-2H20. 

603 00 

a 1.452, 7 1.405 
white wax-likc solid 

0 

osmate . . 

368 42 

cub, vlt., hvg , . 

7 

oxalate . 

K2C204-H20 ... 

184 23 

monocl. wh., 1.440, 1.485, 1.550 

s 

“ , acid . 

KHC 204 . 

128 12 

monocl. col , 1.415, 1.645 

9 


KHCj04lH..0 

137 13 

trim 

10 

It 11 

KHC204-IL0 

146 14 

rhomb 

11 

“ , tetr- # 

KHC204-H2C:04- 

254 19 

tncl. col 

12 

oxide, mon- 

2RiO 

K 2 O 

94 15) 

1 cub e<'l-gray. , . 

13 

“ tdi- 

K 2 O 2 

no 11) 

wh 

14 

“ , tri”. . 

K 2 O,. . 

126 19 

red 

15 

“ . per-, 
palmitatc, acid 

KO 2 . . 

71 10 

yel.le.if . 

10 

KCi6Hdi02‘Ci(.II 12 - 
Oz 

KC.,H504S-H.0 

550 93 

wh. fatty soLd . 

17 

l-phenol-2-sulfonate (o-) 

230 27 

rhomb., 1 527, 1 568. 1 047 

18 

“ -4- “ (p.) 

K{\H504S. . 

212 20 

rhomb., 1.571, l.OOS, 1.094 

19 

phenyl sulfate ... 

KC..H 8 S 04 . . 

212 20 

rhomb, leaf 

20 

orl/iophosphatc. 

KiPO. 

212 31 

rhomb, col., deliq 

21 

“ , mono-H 

K:HP04 

174 22 

amor, wh., dehq 

22 

“ , di-H . 

KH.PO 4 

130 13 

tetr. col., dehq., 1.510, 1.40M 

23 

p//ropho.spliatc 

K4P207*3n>0 

384 47 

eol deliq . 

24 

melaphosphate 

K4(PO.i)4 2 H 2 O 
K-HPOa 

608 50 

amor, col 

25 

wrlAophosphite, mono-H 

158 22 

wh. powd. ch'liq 

20 

“ , di-H . 

KH>PO, 

120 13 

t dehq. wh 

27 

Al/pophosphitc .... 

KH 2 PO 2 

104 13 

hex. wh., dehq . . 

2S 

phthalatc, acid.. 

KHrjl40.. 

204 22 

rhomb, col 

29 

picrato 

KaHuNjOy 

207.20 

yel. redsh. or grnsh. rhomb., 1 .')27. 

30 

piperatc . . 

KCr-mOi 

250 29 

1 '103, 1 952 
lt.-\el. cr. powd 

31 

platinatc 

K2PtOr3H.O 

375 47 

rhomb, yel 

32 

platinum (tri-) thif>- 

KsPt^PtSt) 

1051 47 

bl. gray cr 

33 

platinato (ous) 
melaplumbate 

K.PbOe3H.O 

387 45 

rhomb, col 

34 

praseodymium sulfate 

3K-S04-Pr.(S0.\ 

1110 79 

cr 

35 

propionate . 

H.0 

KC-imO-H-O 

130 18 

wh. hjg. cr , loaf., deliq. 

30 

propyl .sulfate 

Kfl.H70.S 

17S 24 

wh. er. powd 

37 

rhodium sulfate 

KHh(R04). 12TT/) 

550 32 

vol. eub 

38 

ruthenato . 

K‘.Ru04 H 2 O 

201 91 

let, blk 

39 

pen-uthenate 

KRu04 

204 SO 

tetr. blk 

40 

d-.sat;charatc, ai id . 

KHC’„HsOs 

248 23 

rhomb, need 

41 

.salicylate 


170 21 

wh powd 

42 

santonmate 

K(^sHim(>4 

302 40 

wh. dehq. cr. jiowd 

43 

sc'lonate, . , . 

K .Se()4 

221 15 

rhomb, col., 1.535, 1..5.39, 1..545 

44 

selenide 

K.S.- 

157 15 

wh . cr reddems on expasure to air 

45 

selenite 

K 'SeO-j 

205 15 

wh. dehq 

40 

selenocyanate . . 

K^edN 

144 07 

need., deliq 

47 

mciasilicate 

K.Si()3 

154 25 

amor, eol 

4S 

disilieate 

K'iSi?! H 

214 31 

/3, 1.500 

49 

“ , hydroKcn 

KHSiiOs . 

170 22 ! rhomb . 

! 
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INORGANIC COMPOUNDS (Continued) 






1 Soliibihty in grams per 100 ml of 

No. 

Hp. gr. or 

Melting 

Boiling 





density 

point, “C 

point, “(' 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

j 

1.6912“ 

-2H.0, 130 

d. 

16.3'“ 


8. a). 

2 

1.65220 

- 2 H 20 , 130 

d 

7.5'" 


sl. 8. al. 

3 




100'« 


s. al. 

4 




25 

s. 

s. 4.3151S5, 100“ al.: 







3.5'«> eth. 

5 


95 


8. 

s. 

5.2'-' " al. 

6 


-H'-O,>100 


Sl. 8. 

8. d. 

1 . al., eth. 

7 

2.127'“'; 2.08 

d. 


33 '« 


8 

2.0 

d. 


2.5 

16 7'«' 

sl. s. al. 

1) 


d. 


2.2 

51.5 


10 

2.044 






11 

1.836 

d. 


1.8" 



12 

2.32" 



V. .H 

V. s. 

8. al., eth. 

13 


490 





14 


430 





15 


CO. 400 

d. 

V. s. d 


d. al. 

If) 


13S 




0.198'3 al. 

17 

1 734 

400 


S 


s al. 

18 

1.87 

>260 

1 




19 


150-60 (1 

d 

14'> 


V. .d. s. al. 

20 

D’- = 2 564 

1340 


sl. s 

s 

1 . al. 

21 


d. 


V s 

V. s. 

V. s. al. 

22 

2.33S 

252.6 


33-'‘ 

8. 

i.al. 

23 

2 33 

~2H-0. 180 

-3H •(), 300 

s. 

V. s. 

1 . al. 

24 

2.20" ■ 

- 2 H 20 , 100 

sl. 8. 

sl. 8 

s. al. 

25 


d. 


V. s 

V. s. 

1 . al 

26 


d. 


V. s 

V. s 

1 . al 

27 


d. 


V. .s 

V. .s 

11 1-' chi.; V. sl. s. abs. al 
NHr., 1 . eth. 

28 

1.036 



lO-^' 

33''" 


29 

1.852 


exp 310 

0.5'- 

25'““ 

0.184‘-'4 al. 

30 




s] s. 

V. s. 

.. 

31 


d. 


!s 


1 . al. 

32 

6.44 

d. igii. 


I. 


d. HCl 

33 




d. 

d. 

s. KOH 

34 

3.2751® 



sl. s. 


s. HNOa, HCl 

35 


-HA 120 


207'« 

359 

22 2'* 95% al. 

36 




V. s. 



37 

2.23 






38 


-H -0. 200 

d. 400va<’ 

V. .8. 

d. 

d. a., al. 

39 


d. 440 


sl. .S. 

s. d. 


40 




1.1« 

8. 


41 




s. 


8. al. 

42 




s. 


8. al. 

43 

3.066 



110.5“ 

122.2'““ 


44 

2.851 "• 



8. d. 

s. 


45 




8. 


sl. s. al. 

46 

2.347 

d. 100 


s. 

s. 

d. a.; 8. al. 

47 


976 


<?. 

s. 

i. al. 

48 

2 4.')6?J 

1015 + 10 





49 

2.417‘; 

515 


i 




471 



PHYSICAL CONSTANTS OP 


\o 



Mol. 

CVystalline form, color and index 




wt. 

of refraction 


Potassium 




1 

/f/msilicatt* 

K 2 Ri 409 -H. 0 . 

352 45 

rhomb., a 1.495, fi 1.535 

2 

siluiotiingstatc (norin.il ) 

K4SiWi2O40* 

3355 7 S 

col. hex 



I 8 H 2 O 



:j 

silver carbonate 

KAgCOi 

206 99 

rect. pi . 

4 

“ nitrate 

KNOrAgNO. 

270 99 

moriocl 

5 

sodium antimony tar- 

KNaBb('4HA 

346 92 

wh. scales or powd 


trate 




H 

“ carbonat(‘ 

KNaOO^ OHiO. 

230 20 

moiiocl. hyg. efflor 

7 

“ eoljaltiiiitriti' 

K 2 Na(’o(N 02 )(.- 

454 19 

ycl. cr . 



H 2 O 



K 

“ 1 ron chloride (oas) 

SKCl-NaCl Fc (32 

408 87 

rhbdr., 1.589, 1,590 


(nnncito) 




<♦ 

“ sulfate 

3K2SOi-NaiS()4 

664 81 

rhbdr 

iO 

sodium tartrate (Rochi'lle 

KNaCifl.O,. 

282 23 

rhomb, col,, 1.492, 1.493, 1.496 


salt, Seignette salt) 

4H.0 



n 

atannate 

K-SiiOt 3 H 2 O. 

298 94 

trig, col 

12 

stearate 

KCisHuiC).. 

322 56 

wh. cr. powd 

13 

“ , field 

KCisHtf.O. 

607 03 

wh powd 



O 2 



14 

strontium chroniiurn 

KSr(V(r.04). 

550 89 

griish.-blk 


oxalate (ic) 

OH'iO 



15 

styphnate 

KCeHiNaOs H 2 O 

301 21 

ycl. moiiocl. pr 

16 

succinate 

K 2 C 4 H 40 , 3 H 2 O 

248 31 

rhomb 

17 

‘‘ , acid 

KHC 4 H 4 O 4 

156 18 

moiiocl 

18 

“ “ 

KHC 4 H 4 O 4 2H-0. 

192 21 

rhomb., 1.417, 1.530, 1.533 

19 

“ “ 

KHC4H404- 

274 27 

monocl . 



C 4 H 6 O 4 



20 

sulfate (areanite) 

K 2 SO 4 

174 25 

rhomb, or hex. col., 1.494, 1.495, 





1.497 

21 

“ , acid (mereallite, 

KHSO 4 

136 16 

monocl. or rhomb, col., delu} . . 


miseiiite) 




22 

y/V'osulfate 

K 2 B 2 O 7 . 

254 31 

col. need .. 

23 

peroxydmiMaie 

K.S2()s. 

270 31 

tricl. col., 1 461, 1.467, 1.566 

24 

sulfide, mono- 

K 2 S 

no 25 

ycl-br., deluj 

25 

“ “ 

KsS-SHeO 

200 33 

rhomb, col 

26 

“ , hydro- 

KHS. 

72 16 

rhomb, yel. deliq 

27 

“ , di- 

K-Si . 

142 31 

rinl ycl. cr 

■28 

“ , “ 

K-Si-SHiO 

196 36 

yel 

29 

“ , tri- 

K2R( . 

174 37 

br. yel. cr 

10 

“ , tetra- 

K 2 B 4 

206 43 

red-br. cr 

‘11 

“ » 

K2S4-2H20 

242 46 

yel 

32 

“ , penta- 

K^Sf, 

238 49 

orange cr 

33 

sulfite 

K>SO,-2H20 

'94 28 

monocl. wh.-yelsh 

34 

“ , acid 

KHSO, 

120 16 

col, cr . 

35 

pyrosulfite (metabisol- 

KiSiOt 

222 31 

monocl. pi 

‘10 

nte; 

tantalum fluoride 

KoTaFv 

392 07 

rhomb, col . 

37 

d-tartrate 

K.C4H40,,-JH>() 

235 27 

monocl. col., ^ 1 .526 , . . 

‘18 

d/-tartrate 

KiCMHia 

226 26 

monocl. col 

39 

d- “ , acid 

KH(l4H40.. 

188 18 

rhomb, col 

40 

dl- “ “ 

KHC4H4a . 

ISS 18 

monocl. col 

41 

tellurate 

K2Te04 

269 80 

soft, glutinous mass 

42 


K2Tp0»-5H20 

359 88 

rhomb, col., dclu| 

43 

telluride 

KsTc 

205 80 

col 

44 

tellurite i 

KaTeO, 

253 80 

wh. deliq. cr 

45 

thioantimonate ; 2K3SbH4-9H20 

896 72 

yel. cr 

46 

thioarsenat(‘ 1 KiAsSi 

320 44 

deliii cr 
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INORGANIC COMPOUNDS (Continued) 


No. 

Rp. gr. or 
density 

Melting 

point, 

Boiling 
point, X' 

Solubility in grams per 100 ml oi 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2.417; anh. 

d. 400; 


s. 

s 

i. al. 


2 335-’5 

anh. 770 





2 


-17H=0, 


33.3^ 

V. s 

V. s. accL; s. meth. al.; 



100 




.sl. s. al.; i. eth., bz. 

:{ 

3.7()9 

d. 


d. 

d. 


4 

3.219 

125 


V. s. 

V. s. 


5 




s. 


. 

6 

1.61-1.6311 

-6H •(), 100 


185.2'5 



7 

1.633 

1.35 


0.07^5 


1 . al. 

s 

2.3 






[) 

2.7 



s. 

s. 


10 

1.790 

70-80 

4H. 0,215 

26* 

66'« 

V. sl. s. al. 

11 

3.197 



S5'" 

110.5'-’o 

sl. .s. KOH; 1 . al., acct. 

12 





s. 

O.I 451 ’ ’- al.; 1 . eth., CSj. 







chi. 

111 


153 


s. 

8 

0.091>'^>al. 

14 

2.15:)''> 






15 


~HA 120 

exjil. 

1..54‘'‘ 


V. .sl. 8. al. 

It) 

1.564 






17 

1 767 

242 (1 





IS 

1.616 



.s. 


8. 111. 

1') 

1.56 

162 





20 

2 662 

tr 5KK; 1076 


6.S,5", 

24 1 

1 . al , aeet., CSi 





12 



21 

2 24-2 61 

210 

<1. 

36 3’‘ 

rii.t)'"" 

1 . al , aeet. 

22 

2.27 

>300 


s 

d. 


2:1 

2.477 

d.<100 

! 

1 7.5" 

5.3’" 

1 . al 

24 

i.sos'i 

471 


s. 

I V s 

R. al., glyc.; 1 . eth. 

25 


60 

-3H.0, 150 

s. 


.s. al., glye.; 1 . eth. 

2() 

2.0 n.6S-.70) 

455 1 


d. 

d. 

8 a! 

27 


470 


s. 

d 

8 al. 

2S 




V. s. 

V 8 

8. al. 

20 


2.52 


8. 

d. 

s. al. 

:io 


145 

dVs.5() 

8. 

i 

8. 

:ii 




h. 

s. 

sl. s. al. 

:i2 


206 


V. 8. 

V. 8. 

sl. s. al. 

:{:i 


d. 


100 

<i(m 

sl. s. ai.; 1 . NHi 

:u 


d. 190 


s 

s. 

1 . al. 

:i5 

2.3 

d. 


si 8. 


sl s. al.; i. eth. 

'M\ 

4. .56. 5.24 



sl s , d. 


8l. s. HF 


1.97 



1.50W 

27SI1W 

sl. s. al. 

‘.is 

1 984 






39 

1.956 



0 37 

6.1’"" 

s. a., alk.; i. al., ac. a. 

40 

1.954 



4225 


s. mm. a.; 1 . al. 

41 


200 d. 


hvdrolyaes 



42 




si s. 

s. 

sl. s. KOH; 1 . al. 

42 

2.51 



s. 

s. 


44 


460-470 d. 


.sl. s. 

s. 

s. h. KiCOs. KOH 

45 




s. 


i al 

4() 


d. i 


V. s. 


1 . al 
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PHYSICAL CONSTANTS OF 


Ko. 

Naino 


Mol. 

(’rystalline form, color and index 




wt. 

of refraction 


Potassium 




1 

thioarscnitf 

KjAsSa. .. 

288 38 


2 

thiocarbonato 

KiCS,, .... 

186 38 

yel.-red-br. cr., deliq 

3 

thiocyanate 

KSCN 

97 17 

co). prisms, dcliq 

4 

dithionate 


238 31 

triK. col., 1.455. 1.515 

6 

/rithionate 

KaSia 

270 37 

rhomb., 1.475, 1.480, 1.487 

0 

/rtrathionatc 

KaSia 

302 43 

monoci 

7 

pcnlathionate 

2KiS5a-3H-.0 

723 03 

rhomb, col . 

S 

thiostannate 

KjSnSa SH^O 

347 12 

dk. br. oil 

9 

thiosulfate 


5SS 95 

0 

a 

10 

« 

SKaSaOraHiO 

mi 02 

eol rhomb 

11 

thorium fluoride 

K2ThF..-4H.O 

496 38 

col 

12 

or//iotuiurstaio 

K2W04-2H20 

362 14 

monoci. eol., deliq 

13 

para tungstati' . 

KrWtOji "GHjO 

2014 11 

rhomb 

14 

Tnc/fltungstate . 

K 2 W 4 O 1 V 8 H 2 O 

1161) 00 

cubic 

15 

mclauranati' . . . 

K 2 UO 4 

380 26 

or.-yel., rhomb 

16 

peruranate 

K 2 UO 61 H 2 O 


oraiiRe-yel cr. 

17 

uranium oxalate 

K4U(C204)4 5 H 2 O 

836 62 

monoci. ye) 

IS 

uranyl acetate . . 

KU02(C2H302)3. 

504 32 

tetr 



H 2 O 



19 

“ carbonate 

2K2r().eU02('0.. 

606 48 

hex. yel 

20 

“ sulfate 

K.HO 4 rom 

576 41 

monotil. vel 



2HiO 



21 

uraU', acid 

KHC 6 H 2 N 404 

206 20 

wh. pnwd 

22 

w/avanadate 

KV0,1 

138 06 

col. cr 

23 

ithylx&nthute 


160 29 

col .-It. yel. pr 

24 

Praseod) mlum 

Pr 

140 92 

pa. yel. met 

25 

acetate 

Pr(C2Hi02).'. 3H.() 

372 10 

grn. nei*d . 

26 

bromate 

Pr(Br 0 d) 3 - 9 H 20 

686 81 

hex. pn 

27 

bromide 

PrBrd .... 

380 67 

fcrii. cr. powd 

28 

carbide 

PrCa 

164 94 

vel. cr 

29 

carbonate 

Pr.(C03)3-8H.0 

( 1 O 6 00 

grn. silky pi 

30 

chloride 

PrCb .. 

247 29 

bl grn. need 

31 

“ 

Pr(lr7II’0 

373 40 

tricl grn 

32 

hexaantipyrine inr- 

[Pr(r,iHi2N20),.l- 

1568 63 

grn. hex. leaf 


chlorate 

fr]04).3 



33 

oxalate 

Pr2(C204)d 10 H-.() 

726 06 

It. grn. (T 

34 

oxide, sesqui- (prase- 

Pr2()3 

329 84 

yel -grn. ain.n 

35 

od^ia) 
oxide, di- 

l^rOa . . 

172 92 

br.-bl. powd 

36 

“ , tetr- 

Pr ()4 

204 92 

bik 

37 

2, 4-pentanedione denv. 

Pr(CSH70>)3 

438 24 

cr. i>pt 


(acetylacetouate) 




38 

sulfate 

Pr2(S04)3 . . 

570 02 

It. grn. powd 

39 

“ 1 

Pr.rR04).-5H0 

660 10 

mon«K:l. ])r 

40 

1 

Pr,(SO0.rSH7() 

714 15 

monoci grn., 1 540, 1.549, 1.561 

41 

sulfide 

Pr^S, 

378 02 

br. powd 

42 

Radium 

lla 

226 05 

.silv -wh. met 

43 

bromide 

llaBr- , 385 88 ! 

monoci eol -ycNh 

44 

“ 

RaBr 2 - 2 H 2 t ' 

421 91 


45 

carbonate 


286 06 

wh. or si. briL^h 

46 

chloride 

RaCl. 

296.96 

monoci. col -yelsh 

47 

“ 

Ra(’i.- 2 H 20 . ! 

333.00 


48 

iodate 

Ra(Kb);... , 

575 89 


49 

sulfate 

HabO . . . 

322 11 

COi 

50 

Radon (niton) (radium I 

Rn 

222 00 

col. gas. opaque cr 


emanation) { 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grants per 100 ml of 

No. 

Sp. gr. or 

Melting 
point, “(’ 

Boiling 




density 

jwint, 

Cold 

water 

Hot 

water 

.Mcohol, acids, etc. 

1 


d 


s. 


1 . al. 

2 


d. 


V. s. 

s. 

s. NHs; sl. 8. al.; i. cth. 

3 

i.sso 

173 2 

d.500 

177.2« 

217“ 

s. al., 20.7522 acet.; 0.18” 



d. 




amyl. al. 

4 

2.278 


6 

66"“ 

1 . al. 

.) 

2.304 



V. s. 

d. 

1 al. 

6 

2.296 



V. s. 


1 . al . 

7 

2.112 

d. 


50 

d. 

1. di. 

8 

1.847” 

-3H-0. 100 


s. 


1 al. 

9 

2.23; (anh.) 

-HoO, ISO 

d. 

96.1“ 

312«“ 

1 al. 


2.590 






10 

11 


d. 


150.2” 2 

6 X 10 ® 
(25“) 



12 

3.113 

1 tr. 38S; 921 


51.5 

151.5 

d. a.; 1 . al. 

i:i 




2.15 

6.6 

d. a.; 1 . al. 

14 


1 ra. 930 


s. 

V. s. 

(1 a. 

15 


i 


I. 

1. 

V. s. a. 

If) 


' d. 100 


d. 

d. 

d. IICl 

17 

2.563 






IS 

2.390>’>(iH’O) 

1 -H>0 275 


.s. 



19 


-('O:.300 


7.4'- 

d. 

s. aq. K.>(’0), i. al. 

20 

3.303” > 

-2H-(), 120 


s. 


21 




si. 8. 



22 




sl. 8. 

s. 

sl. s. KOH, 1 . al. 

2;i 

1 55K=> - 

d >200 


V. S. 

d. 

20 al.; 1 . cth. 

24 

6 5 

940 


d. 


8 a. 

25 




V. 8. 



20 


50.5 

-7H.O, 100 

1962'' 



27 



sl. 8. d 



2S 

5 10 

d. 


d. 

d. 

s. dll. a. 

29 


-eHsO, 100 


1. 


s. a. 

:io 

4 02-- 

818 (769-82) 

>1000 

103 9' • 

oo 

V. R. al.; 2.4 pyr., i cth., 






chi. 

31 

? 25” 

115 


334'^ 

X 

s. al.. HCl 

32 


286-91 (1 





33 




i. 


8. a , 0.09826 /i-lliSO* 

34 

0..Si) 

d. 


.00(K)20*“ 


S..t. 

35 

36 

5.97S 






37 


146 




R. CSj 

3S 

3.72'« 



23 7". 

1.02"'' 






17.7»' 



39 

3 170” 




rsfy" 


40 

2.827” 3 



17.4-"' 

sl. s. 


41 

5.042 » 

d. 


1. 

d. 

s. dll. a. 

42 

5? 

900 

1140 

d.ev.H. 


d. a. 

43 

5.79 

728 


s. 

s. 

.s. al. 

44 


-2HiO, 100 





45 




1. 


d. a. 

46 

4.91 

1000 


s. 

R. 

s. al. 

47 


-2H.O, 100 





4S 




.0175“ 

.170'““ 


49 




.000002“ 

.000005* 

1 a. 

50 

9.73 g/1; Iq. 

-71 

-61.8 

510“cm5; 

aowcm* 



4.4-«2; sld. 4 



22.4“ cm« 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Rhenium. . 

lie 

186 31 

hex. met. lust 

2 

chloride, tri- 

ReCb 

292 68 

hex. dk. red 

3 

“ , tetra- 

ReCli 

328 14 

blk. (exist, quest.) 

4 

“ , hcxa- 

Rel^e 

399 05 

yelsh. red (exist, quest.) 

5 

fluoride, tetra- 

ReF4 

262 31 


6 

“ , hexa- 

ReFt 

300 31 

pa. yel 

7 

oxide, hopt- 

Rc'Cb 

484 62 

br.-yel. Til. or powd 

S 

" , di- 

ReO« 

218 31 

blk.. . 

y 

oxybromide 

ReO,iBr 

314 23 

wh 

10 

oxychloride 

ReOCh 

344 14 


11 

“ 

ReO-t^b 

324 68 

br. ery.st. sld. . 

12 

“ 

ReOd'l 

269 77 

yel.liq .. 

13 

oxyfluoride 

ReOF4 

278 31 

col 

14 

« 

ReO.F. 

256 31 

col 

15 

Rhodium 

Rh .. 

102 91 

cub. gray-wh. . 

16 

chloride, tn- 

RhCh . 

209 2S 

br. red powd. deliq 

17 

“ “ 

RhClvjH.O . 


dk red . 

18 

fluonde, tn- 

RhF.i 

159 91 

rhomb. ri*d 

19 

hydroxide, tn- 

Rh(OH)3 . 

153 93 

yel. gel . 

20 

nitrate 

RMNOs)^ 

288 93 

br.-yel . 

21 

“ 

Rh(NOj)4-2H.O 

324 97 

rixl, deliq 

22 

oxide, mon- 

RhO 

118 91 

gray (exist, quest ) 

23 

“ , sesqui- 

RhaO, 

253 82 

gray cr. or amor 

24 

“ . di- 

Rh02 

134 91 

br . 

25 

“ , di- 

RhOsxHsO 


olive-grn 

26 

“ , tn- 

RhOs 

1.50 91 

hi 

27 

sulfate 

Rh2(S()4)3-4H20 

566 06 

red 

28 


Rh2(S0»)3-12H20 

710 19 

It. yel, cr 

29 

“ 

Rh.(S04)3-15H20 

764 24 

pa. yel cr 

30 

sulfide, mono- 

RhS . 

134 97 

gray-blk. cr 

31 

“ , f-esqui- 

RbPi 

302 00 

blk 

32 

“ , hydro- 

Rh(HR)3 

202 11 

blk . 

33 

sulfite 

Rhi(SO-.).r6H-.0 

554 10 

yel. cr . . . 

34 

Rubidium 

Rb 

85 48! 

soft, silv,-wh. met 

35 

acetate 

Rbr..H.02 

144 52 

col. nacreous leaf 

36 

aluminum sulfate 

RbAl(R04)2-12H-'0 

520 76 

cub. oct. col., 1.457, 1.45232, 1.46618 

37 

bromate 

RbBrO., .. 

213 40 


38 

bromide 

RbBr . 

165 40 

cub. col., 1.5530 

39 

“ , tn- 

RbBr, 

326 23 

rhomb 

40 

bromoehloroiodide 

RblBrCl 

327 77 

rhomb 

41 

bromoiodido, di- 

RblBr. 

372 23 

rhomb 

42 

ehlorobromidc, di- 

UbBrCL. 

236 31 

rhomb 

43 

<‘hlorodtl')romidp 

RbBrcn 

280 77 

rhomb 

44 

carbonate 

Rb/’O,, 

230 97 

col. cr., deluj 

45 

“ , aeul 

RbHCO, 

146 50 

rhomb 

46 

chlorate . 

Rbno, 

168 94 

trim . 

47 

7 ierchl orate 

Rb(104 

184 94 

rhomb , 

48 

chloride 

Rbfll . 

120 94 

cub. col., 1 .493 

49 

ebloroiodide, di- 

RbICb 

283 31 

rhomb 

50 

chloroplatinate 

RbiPtClo 

578 93 

cub. yel 

51 

chromate . 

Rb^CrO^ 

286 97 

rhomb, yel 

52 

dichromate 

Rb^-CraOz 

386 98 

tricl. or monocl. 

53 

chromium sulfate 

Rbrr(R04)2-12H20 

545 80 

cub., vlt., 1.482 
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INORGANIC COMPOUNDS (Continued) 


1 




Solubility ill grams per 100 ml of 

No. 

Hp. gr. or 

Melting 

Boiling 




density 

point, "(1 

point, T 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

20.53 

3167 + 60 




s. cone. HNO 3 , HaOs 

2 



>550 

8. ! 

8. 

8. a., alk. 

3 



500 

s. d. 

s. d. 

s. H(^l 

4 



<40 

s, d. 

8. (1 

s. HCl 

5 


124.5 





(> 

Iq. 6.1573; sld. 

25.6 

47.6 

s. d 

s. d. 



4.251 






7 

8.2 

ca. 220 

450 stibl. 

V. s 

V, 8 

V s al ; s. a., alk. 

8 




1. 

1 

Ih enne. HCl, HaO. 

9 


39.5 

163 



1 

10 


28 

223 




11 

3.359“ 

23 9 4- 0.2 ! 





12 


4.5 

131 




13 

Iq. 5.314, sld. 

39.7 1 

62.7 





4.032 






14 


156 1 





1.1 

12 1 

1966 

>2500 

1. 


s. HaS04 HCl, h. cone. 
HaSO^, si. s. a., aq. reg. 

16 


d. 450-500 

suhl. 800 

1. 

1. 

1 a., aq. reg. 

17 


d. 


V. s. 


s. al., HCl, 1 . eth. 

IS 

5 38 


>600 subi. 

i. 

1. 

1 a., alk. 

19 


d. 


1. 


s a , alk. 

20 


d. 


V. s. 

8. 

1 al. 

21 




h. 

.S. 

1 I. al. 

22 




1 . 

1. 

! i a. 

23 


d. 1100-1150 


1. 

1 

: I a., aq. reg., KOH 

24 




1. 

1. 

'.a., alk. 

2.') 


d. 


1. 


1 R HCl 

26 




1, 


' h. alk , HP 

27 


d. 


s. 

8. 

1 • .. 

2S 




V. s. 

d. 

1. ul. 

29 


d. 1 


V. b. 

d. 

1 . al., eth. 

30 


d. 


1. 

1. 

1 , a., aq. reg. 

31 


d. 


1. 

1 . 

1 . a., aq. reg., aq. Br 

32 


d. 


1. 

d. 

8. aq. reg., aq. Br; 1 . 







Na>S 

33 


d. 


s 


I. al. 

34 

1 532; Iq. 

38.5 

700 

d. 

d. 

s. a,; d al. 


1.475^'- 






35 


246 


s. 



36 

1.867“ 

99 


2.59 *« 

43.25^' 


37 

3. 68 

430 


2.93- ■ 

5.08’" 1 

1 si s. acet.; 1 . al. 

3S 

3.35, Iq. 2 79’"' 

682 

1340 

98-’ 

205 2'" ’ ; 

39 

d. 140 




1 

40 


205 

d. 2(M) 




41 


225 

d. *’65 




42 


d. no 





43 


76 





44 


837 

<1. 740 

450-’'’ 

s 

0 7 abs. al 

45 


d. 175 


V. s. 


8. al. 

46 

3.19 



5i» 

62 8'"" 


47 

2 9 

fuR. 

d. 

0.5'' 

18'“" 

i, al. 

4S 

2.76, Iq. 2.0S,S7M» 

715 

1390 

77“; 

138 9»"“ 

0 08^’ al.; v. si. s. NHq 




91.2-“" 


i.al. 

49 


180-200 

d. 26.5 




.50 

3.9417.1. 

d. 


.184"; 

.634'"" 

I al. 





.HP' 



51 

3.51 S 



62" 

95 7«’ 


52 

3.02 -.13 


triel. 

4.96'« 

27.38" 





monel. 


2S.1«" 


53 1 

1.946 

107 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Ml)!. 

wt. 

('rystalline form, color and index 
of refraction 

1 

Rubidium 

copper sulfate 

Rb;.S04 CuR04 

534.75 

monocl., 1.489, 1.491, 1.504 

2 

fluogermanati' 

6H2O 

RbiGeFe... 

357 56 

wh. cr 

3 

fluoride 

llbF .... 

104 48 

col 

4 

fluosilicate 

llbiRiF. ... 

313 02 

cub, oe.t 

5 

fluosultonn.l.<' 

IlbFROa .. 

184 54 

need 

6 

gallium suit ate 

ltbGafS04)r 

563 51 

col. cr., 1.46579 

7 

hydride 

12H.0 

HbH 

86 49 

col. need 

8 

hydroxide 

libOII 

102 49 

gray-wh., deliq 

y 

lodatc 

IlblOi 

260 40 

monocl. or cub 

10 

jvnodate 

Rbl()4 

276 40 

tc'tr 

11 

iodide 

Rbl 

212 40 

cub. col., 1.6474 

12 

“ , tn- 

Rbla 

460 24 

rhomb, blk 

13 

“ , comiid with SOj 

Rbl 4POj 

468 64 

lemon-ycl 

14 

iron selenate (ous) 

RbaRcOi FeRefb 

620.82 

1)1. -grn, monocl pr 

15 

“ “ (le) 

6H.0 

RbFc(Se04)2 

643 43 

cub., 1.507» 

16 

“ sulfate (ous) 

I2H2O 

Rb-iSOi FeROi 

527 02 

grn. monocl, pr., 1 481’), 1 4874, 

17 

“ “ (le) 

6II2O 

RbFe(S04)--12H.O 

549 63 

1.4977 
cub., 1.4823 

18 

permaiiKanate 

RbMii()4 

204 41 

cryst 

ly 

neodymium iiitrati 

2(’)RbNO. Nil- 

697 33 

redsh. vlt. pi 

20 


(NO^),. 4H'0 
RbIS()4 

147 49 

hex. cub. rhomb, or tnel eol , 1 51, 

21 

** , a( id 

RbNO> UNO.. 

210 50 

1..52, 1.524 

1 

tetr 

22 


RbN03-2HN0, 

273 52 

col. nc'od 

23 

oxide, mon- 

Rb.O 

i 186 96 

cub. col -yel 

24 

“ , di- (per-) 

RbiO. 

202 ‘>6 

cub. yel 

25 

" , tri- . 

RbsOa 

218 96 

blk 

26 

“ , tetr- 

Rb204 1 

234 96 

yel 

27 

praseodymuim nitrali 

2RbNO.rrr(NO,).. 

693 98 

grnsh. niono'd. need , hyg 

28 

sulfate 

4H.0 ! 

Rb2S04 i 

267 02 

rhomb, hex. col.. 1.513, 1.513, 1.514 

29 

“ , aeid 

RbHSOi 

182 55 

rhomb 

30 

suK'de. moiio- 

Rb-S 

203 02 

eol 

31 

M t> 

Rb-S-tHO 

275 08 

cr , deliq , 

32 

“ !di- 

Rb-S. 

235 08 

dk red 

33 

“ ,tn- 

Rb.Si 

267 14 

redsh. yel 

34 

“ , penta- 

Rb-S, 

.331 26 

rhomb, red, deliq 

35 

" , hexa- 

Rb^S. 

363 32 

brown-red 

36 

dZ-tartrale, acid . 

RbHC'4lI,().. 

234 56 

trim, pr 

37 

Ruthenium 

Ru 

101 70 

blk. porous 

38 


Hu 

101 70 

hex. gray-wh. brittle met 

39 

chloride, di- . 

(RuCb). 

172 61 r 

hr .-blk. cr . 

40 

" . tri- 

Ru(’h 

208 07 

cr. hr.. ieli(| 

41 

“ , tetrn- 

Ru(:i.-.5H-0 

333 61 

rdsh.-brn. or. hvgro 

42 

fluoridi’. p<*nta- 

RuFs 

196 70 

dk.-grn. cr. . 

43 

hydroxide 

RufOII), 

152 72 

blk. powd 

44 

oxide, sesqiji- 

RuiOi 

251 40 

hi -blk (exist quest ) 

45 

Ru2().t 3;H20 


yel 

46 


RuOi 

133 70| 

tetr. dk. hi 

47 

u 

RuO> /H.>0 


blk 

48 

“ , noii- 

Ru40>» 

650 80 

blk. cr. (exist, qinst ) 

49 

“ , pent- 

IIU2O6 

283 40 

blk. cr. (exist, quest.) 

50 

“ , tetr- 

RuOi 

165 70 

rhomb, yel . 
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INORGANIC COMPOUNDS (Continued) 



Sp. gr. or 



1 Solubility in grams per 100 ml of 

No. 

Melting 

Boiling 


1 



density 

point, ®C 

point, 

Cold 

water 

Hot 

water 

.\lcohol, acid.<5, etc. 

1 


2.57 


10.28-'-> 



2 




si. s. 

V. s. 


3 

Iq. 2.88«‘'«' 

760 

1410 

130 6'^ 


8. dll. Hr, i. al., oth.. Nil 

4 

3.332 



0.16"« 

l-SSioo 

8. a , 1. al. 

5 


304 





6 

1.962 



8. 



7 

2.0 

d. 300 


d. 

d. 

d a. 

8 

3.203U 

300 


180*" 

V s. 


9 

4.33>» 

d. 


2.123 


V. s. HCl 

10 

3.yi8‘« 



0.65*’ 


11 

3.55; Iq. 2.S782“> 

642 

1300 

152'- 

I. s. 

0.6742" acet 

12 

4.03 

190 


s. 



13 


13.5 





14 

2.819 






15 

2.131*8 

45 





16 

2 516 






17 

1.91-.95 

48-53 





IS 

3.235*« « 



0..V' 

4.760 


19 

2.56 

47 

-4H20, 60 




20 

3 ll,lq.2.39:)«» 

tr.-cub. 

tr.-rhomb. 

34.8*’" 

452""’ 

\.s HNO 3 ; 8. acet. 



101.4, m.p. 
130 

219 




21 


62 





22 


45 





23 

3.72 

d 400 


s d. 

b. d. 


24 

3.650 

600 


1 d. to RbO 

H + H2O. 


25 

3.53 

<590 


:s.d. 


20 

3.05® 

280 


d. to RbO 

H + H jO.. 

+ Oi 

27 

2.50 

63.5 

-4HA 60 


28 

3.613, Iq. 2.53"«o 

1060, tr 0.53 


42,410 

.SI.S'W 


29 

2.892 '« 

<r(xJ heat 





30 

2.912 j 



V. 8. 

A s. 


31 




V. s. 

^ S. 


32 


420 

vol:it.>S.>0 




33 


213 





34 

2.61S'8 

225 


d. 


8. 70 -'c al.; 1. eth., ehl. 

35 


201 




30 

2.2S2 

d. 


Lib-"* 

U.7IOO 


37 

8.0 

> 1950 


1. 

1. 

si. s. a., aq. reg , 1. al., eth. 

38 

12 003 

24.50 

4150 

i. 

1. 

s. fus. a!k.; si. s. aq. reg ; 

39 






1. a. 

3.11 



1. 


s dll. al. (bll; i. a , alk. 

40 

d >.500 


1. 

d. 

s. H(M; si. s. al.; 1. CS2 

41 




s. 


s. al. 

42 

2.963 >« 8 

101 

270 

d. 

d. 


43 




Y.sl .<. 


s. a.; 1. alk. 

44 


d. 


1. 

1 . 

1. a., alk. 

45 



1. 

1. 

B. a., alk. 

46 

6.97 

d. 


1. 1 


1. a.; s. fus. alk. 

47 


d. 

i 

I 

1. 

1. 

s. a.; 1. alk. 

48 


-0. 440 

1 




49 


-i 0,360 


i. 


8. HCl 

50 

3.2921 

25.5 

cii 100 d. 

2.03320 

2.249'< 

8. a., alk., al. 
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PHYSICAL CONSTANTS OF 


No, 

Name 

Formula 

1 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Ruthenium 

silicide 

HuSi 

129 76 

met. pr 

2 

sulfide (launte) 

lluSa 

165 82 

cub. gray-blk 

3 

Samarium 

Sm (or Sa) 

150 43 

hex. gray-wh. met 

4 

acetate 

Sm(C2H302)3*3H/) 

381 61 


5 

bromato 

Sm(Br0j)-i*9H20 

696 32 

hex. yel 

6 

bromide 

SmBr.r6HjO . . 

498 28 

yel. cr., deliq 

7 

carbide 

SmC-i 

174 45 

hex. yel 

8 

chloride (ousl 

SmCli 

221 34 

red-br. cr 

» 

“ 

SmCla 

256 80 

yelsh.-wh. cr., hyg 

10 

“ 

SmClcGH-O . 

364 90 

tncl grn -yel,, deliq 

11 

hydroxide 

Rm(OH).: . . 

201 45 

pa. yel. powd 

12 

iodide 

Rml,. 

531 19 

or .-yel. cr 

13 

nitrate 

Sm(N03)i 6HjO 

444 55 

tncl. pa. ycl 

14 

oxalate i 

Sm2(r.O.)rlOH..O 

745 08 

cryst 

15 

oxide Uamaria) 

SmoO.! 

348 Sf> 

xvh -yelsh. powd 

16 

2,4-pentanedione di-nv. 

Sm(('r.H7C)2)3 

447 75 

cr mass 

17 

(acetylaoetonatei 

sulfate 

Sm-(S()4)a*Sll.() 

733 17 

monocl. It yel., 1.543, 1.552, 1.563 

18 

“ , basic 

SmsiO'iSOi 

428 92 

yel. powd 

19 

sulfide . 

SmaRt 

397 04 

yelsh .-pink 

20 

Scandium. 

He 

45 10 

8ll\ 

21 

bromide 

RcBr., 

284 85 


22 

chloride 

ScCli 

151 47 

col. cr 

23 

hydroxide . 

Sc(OH), 

96 12 

col. amor 

24 

nitrate 

Sc(NO,). 

Sc(NO0< 411*0 
Rc‘*(('>04)r5H.() 

231 12 

col 

25 

“ 

303 19 

pr., deliq 

26 

oxalate 

444 34 

cr 

27 

oxide (scandia) 

iSciOi 

138 201 

wh. powd 

28 

2,4-pentanedione denv. 

8c(C'5H70*)t 

342 42 

col. pi 

29 

(acetylacctonate'l 

sulfatf' 

SC2(S04)l 

378 38 

col. er. 

30 

“ 

Sc2(R04).5H.() 

4(»8 46 


31 


Sc..(S() 4 ). '611*0 

486 48 


32 

Sclenic acid 

H2Se04 . i 

144 98 

col bev. pr 

33 

“ 

H,Re04H.0 ^ 

162 99 

col lit}, or newl or reet pi 

34 

“ 

HiSeOr4H/) 

217 04 

col. llq ... . 

35 

Selcnlous acid 

H.-ReOj 

128 98 

hex. col 

36 

Selenium . 

Re^ 

631 68 

amor, red powd 

37 

» 

Se, 

631 68 

colloidal dk. red powd 

38 


Se^ 

631 68 

vitreous, dk. brn.sh. blk 

39 

“ 

Res 

631 68 

monocl. ri'd, 2.9*''"* Iq 

40 

“ 

Scs < 500 at 

631 68 

trig, gray met 

41 

bromide, mono- 

900) 

Se..Br* 

317 75 

dk. red liq . 

42 

“ , tctni- 

ReBn 

398 62 

or red-br. cr . 

43 

“ (mono-) chlo- 

SeBrCl, 

265 25 

yel. hr. cr . . . 

44 

ride, tn- 

“ (tri-) chloride 

ReBr/’l 

354 17 

orange er., hyg. 

45 

“ (mono-) nitride, 

di- 

ehloride, mono- 

Se.N.Br 

2f>5 85 


46 

Se2(r 

228 83 

hr .-red liq., 1.596 . 

47 

“ , tetra- 

ReCn. 

220 79 

cub. wh.-yel., deliq., 1.807 
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INOBGANIC COMPOUNDS (Continued) 





! 

Solubility in grains per 100 ml of 

No 

Rp. gr- or 
density 

Melting 
point, "(' 

Boiling 
point, “C 

Cold 

water 

1 Hot 

1 water 

Alcohol, acids, etc. 

1 

5.404 



1 . 

i. 

8. HNO 3 4- HF 

2 

6.99 



1 . 

i. 

s. fus. alk.; 1 . a. 

3 

7.7 

1300-1400 




4 

4 H 2 O, 1.94 



1525 



5 


75 

- 9 H 20 . 150 

11425 


V si s, al. 

6 

2.97122 




7 

5.86 



d. 

d. 

8. a. d. 

8 

3.68722 

740 


s. d. 


1 . al., CS 2 

9 

4.46>8 

678 ±2 


92.4'" 

99.9“ 

V. 8. al., 6.425 pyr. 

10 

2.383 

-5H2O, no 




11 




1. 


8. a.; 1 . alk. 

12 


816-24 

d 800 




13 

2.375 

78-9 


V. s. 



14 




0.000054 



15 

7 43 



1. 


V. s. a. 

16 


146 7 


1 . 



17 

2 930 

- 8 H 2 O. 4.50 


2 672"; 

1.99“ 






442 - 



18 



d 1100 

1. 


i. dil. HsSOt 

19 

5.729 

1900 



d. 

d. dll. a 

20 

2.5 

1200 

2400 

d. ev. H 2 



21 

3 914 

subl.>]000 





22 


939 

bubl. 800 50 

V. s. 

V. s. 

i. abs. al. 

23 




1. 


8. dll. a. 

24 


150 


.s 



25 


-4H'0. 100 


V s 



26 


- 4 H 2 O, 140 





27 

3.86 


i 

1 

i. 

B. h. a. 

28 


1S7.5 

1 

subl. 210-15 ! 

> 


B. al., bz., cbl. 

29 

2.579 

d. 


10.325 

V. a. 


30 


1 


39.925 



31 


-4H-0, 100;i 
- 6 H 2 O, 250 

1 

V. B. 



32 

sld 2.951'“’, Iq 

5S; eus 

260 d. 

V. S. 

V. S 

8. H3S04; 1. NHs; d al. & 


2 OOS‘6 

undercool.s 




org. solv. 

33 

2.627'\ Iq 

25-6; eas. 

205 

V s. 

V. .s. 

d. org. solv., V. s. al.; 1 . 


2.356'5 

uiulercools 




NHs 

34 


— 51 7, eas. 

17285; 

oc 


d. org. solv.; s. HjSOt 



undercools 

-H 2 O 



35 

3 004 1'’ 

d 

1 -H 2 O 1 

167-’" 

V s 

V. s al ; i. NHs 

36 

4.26 

tr.-vit 40-.50; 

hSS 

1 . 

1. 

8 . H 2 SO 4 . CS>. bz.: 1 . al. 



— met. 200 

1 



37 






.s. CSa 

38 

4 28 (4.1422) 

iiidef. 

688 1 

1. 

i. 

s. H-SOt, HN0,3. CS 2 

39 

4.4625 ( 4 . 150 ) 

170-180 

688 ' 

i. 

1. 

s. H 2 RO 4 , HNO.3, CS 2 

40 

4.79'5 

217 

688 1 

i. 

i. 

s. H:S04, HNO 3 : 1 . CSj 

41 

3.(K)4''> 


227 d ! 

d. 

d. 

d. al.; s. CS 2 , chi.. CjHsBr 

42 


d. 75 


d. 

d. 

s. CS 2 . chU CsHsBr, HCl 

43 


190 




i. CS 2 

44 


d 




V. si. s. CS 2 

45 




i. 

d. 


46 

2.91's 2 . 772 " 

-85 

130 d. : 

d. 

d. 

d. al., eth.; s. CS’ CCI 4 . 
chi., bz. 

d. a., alk.; s. POCla: v. si. 

47 

3.78-.853«» 

305; sul)1 

d. 288 j 

d. 

d. 



170-196 

1 



8. CSl 
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PHYSICAL CONSTANTS OF 


No. 

Kamo 

Formula 

Mol. 

wt. 

(’rystalline form, color and index 
of refraction 


Selenium 




1 

fluoride, tetra- 

BeF, 

154 96 

col. liq. or wh. cr 

2 

“ , h(‘\a- 

BeF. . 

192 96 

gas, col., 1.895, 

3 

iodide, mono- 

Sk-I*... 

411 76 

steel gray cr. (exist, quest.) 

4 

“ , Mra- 

SoL . . 

586 64 

dk. gray cr. (exist, quest.) 

5 

nitride 

Se4N4.... 

371 87 

amor, or.-yi'l, to brk. red hyg 

6 

o\ul(‘, dj- 

BeO,; 

no 96 

wh. nionocl. (tetr.) coj 

7 

“ , tri- 

BeO,. 

126 96 

amor. pa. yel. h>g 

8 

ox\ bromide 

BeOBi- 

254 79 

red-yol. cr 

9 

oxychloride 

SeOri. 

165 87 

col.-vel liq„ 1 

10 

oxyHuoride 
sulfide, mono- 

S(^F. 

132 96 

I col liq .... 

11 

SeS 

111 02] or yel tabl. or pomd 

12 

“ di- 

SeS.. 

143 08 hr. red-jel . . 

13 

sulfur oxide 

SeSO, 

159 02 

gni pr. or yid. powd .... 

14 

sulfur oxy/f^rachlorido 

BeSOst'U 

300 85 
111 OO! 

hex. pr . 

15 i 

Sllicane, bromo- 

“ , bromotrichloro- . 

SiHsBr 

16 

SiBrCh 

214 35lcol.lui 

17 

“ , chloro- . . 

SiH^CI 

66 541 

18 

1 “ , dibromo- 

SiILBr . 

189 91 1 

19 1 

i " , dibromodichloro- 

SiBr>ri- 

258 81 1 col. li(( . 

20 

" , dichloro- 

BiH.('l. 

100 99 

21 

" , tribromo- (silico- 

BiHBrj 

268 82 col. luj 


broraoform) 




22 

" , tribromochloro- 

S.Br,('l 

303 271 col. hq 

23 

“ , trichloro- (silic/)- 

chloroform) 

BiHt'l. 

135 44 

col. liq 

24 

“ , tnchloroiodo- 

SiCl.l 

261 35 

eol liq 

25 

1 

“ , tnfluoro- (silico- 

fluoroform) 

BiHFi 

86 07 

col, gas 

I 

26 

1 

“ , triiodo- (silico- 

icKloform) 

RiHI 

409 83 

red liq 

27 

Silleie aiid, ortbo- 

H.S,()4 

96 01> 

amor. col. (exist ipiest ) 

28 

" " , meta- 

Hl-BiO. 

78 08 

amor, col, (exist, quest.) 

29 

Slli(*nii, adamantine 
“ amorphous 

Bi 

28 06 

cub. steel graj 

30 

Bi 

28 06 

amor, hr 

31 

“ gruphitoidal 

Bi 

28 06 

blk.pl .. 

32 

acetate, tetra- 

Bii('.II.(b)i 

264 24 

hvg.cr. . 

33 

(di-) bromide, hexa- 
(hexabromodisilieo- 
ethane) 

SiiBn. 

535 62 

rhomb, wh 

34 

bromide (di-) sulfide 

SiSBr- 

219 95 

col pi 

35 

“ , tetra- (t<‘tra- 

BiBrj 

347 72 

eol fum. hq., 1.579"' (F) 


bromofjilicane) 



36 

carbide (carborundum) , 

Bif 

40 07 

hex. eol. or blk., 2.654, 2.697 

37 

(di-) chloride, hexa- (hexa- 
chlorodisilicoethane) 

Bi.n.. 

268 86 

eol. liq 

38 

chloride (di-) .sulfide. 

BiBH.. 

131 03 

col. pr 

30 

chloride, tetra- . 

BiCn, 

169.89 

col. turn liq , 1.412 (d) . . 

40 

“ (tri-) sulfide, 

hydro- 
fluoride, ti-tra- (tetra- 

Bi('l,HS 

167 50 

eol. liq 

41 

SiFi 

104 06 

co! gas 


fluorosilicane) i 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp gr. or 

Melting 
point, ®C 

Boibng 

C’old 

water 



density 

point, °C 

Hot 

water 

Alcohol, acids, etc. 

1 


m.p. —13.5; 

>100 (93) 

d. 

d. 




frs. -90 





2 

3.25-2S g /1 

-39; 8 ubl. 

-34.5 

b d. 

. 


:j 

-46.6 

68-70 

d. 100 

d. 

d 



4 


75 80 

-4 1, 100 

d. 

d. 


5 


exp. 160-200 

d. 

1 . 

1 . 

V. bl. s. bz., ac. a., (.' 82 ; 







1 . al., eth. 

♦i 

3 95j; 

340- 350 

Mibl. 315-7 

38.4'' 

S2..5»'> 

0.67''' al., 4.35'^.^ acet.; 







1 . 11 " » ac. a.; s. bz. 

7 

3 6 

tl. 120 


V. S (1 

V. s. d. 

s. al., cone. H 2 SO 4 , i. eth., 


Iq. 3.3S>n 





bz., chi., CTh 

8 

41.6 

217'“ d. 

d. 


s. CSe, Cn4, chi., H 2 SO 4 . 

s. eSa, ecu, chi., bz. 

!} 

2 42aa 

S 5 (10.9) 

176 4 

d. 


10 

2 67 

4.6 

124 

d. 


s. al , CCI 4 

11 

3.050" 

d 118-9 


1. 

i. 

s. CSs; 1 eth. 

12 


<100 

d. 

'• 


d. aq. reg., HXO.>; s 







(NHO.’S 

13 


-SO., 40 


d. 


b. H.SO 4 , i. SO: 

14 


165 

1S3 

d. 


If. 

1 72 1.533»' 

-94 

i.ii 




l(i 


<-60 

80 

d. 

d. 


17 

1.145 

-118.1 

-30.4 




IS 

2.17" 

-77 

66 




19 


<-60 

104 

d. 

d. 


20 

1 ,42“*-® 

-122 

8.3 ' 




21 

27^’ 

<-60 

109 j 

d. 1 d. 

d. NH.: 

22 

2.434 

-39 ' 140.5 ! d. 

d. 


23 

1.34 

-134 

33 

d. 

d. 

s. cs., ceil, chi., bz. 

24 


<-60 

n.3.5 

d. 



25 

3.S6" g/1 

m. - no 

-80.2 

d. 

d. 

d. alk., al., eth.; s. tol. 

29 

3.314 

8 |220 

d. 

d. 

s. (\S>, bz. 

27 

1.57'® 



bl.S. 

si. s. 

s. alk.; i. NHiCl 

2S 

2.1 ,3 

1 


1. 

1. 

s. alk.; i. NH4n 

29 

2.4 

1420 1 

2600 

I. 

1. 

s. HF -f HNO. 1 ; i. a., HF 

30 

2 00 


2600 

1, 

I. 

s. HF, KOH 

31 

ca. 2.4 


2600 

i. j 

1. 

s. HF -f HNO 3 ; i. HF 

32 


no, .suM. 

148 

i 

d. 160- 

d.al. . 



1 


1 

170 


33 


95 ’ 

1 

240 

d. 

d. 

d. KOH; s. eSa 

34 


1 

93 1 

ISO'S’ 

d. 

d. 

s bz., CSj 

35 

2S14 

5 ; 153 

d. 

d. 

d. H’SO; 

36 

3.17 

>2700 

.siibl. >2000 

1. 

1. 

d. fused KOH; i. a. 



1 

d. 2210 




37 

Iq. 1.58" 

-1 j 

139(145) |d. 

d. 

d. al. 

3S 


75 ; 

92®-’ - 

d. : d. 

s. ecu, 

39 

1.4S3 

-70 1 

57.57 ; d. . d. 

d. al. 

40 

1.45 


96 100 

d. , 

d. 

d. al. 

41 

4.67 g/1 

-77 (-97) ! 

-65'"' 

d. ; 

d. 

s. alls. a1„ eth., HF 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Silicon 

hydride (sihcjano, silane) 

SiH, 

32 09 

col ga.s 

2 

“ (disilicoethane, 

Ri.H,. 

62 17 

col. gas 

3 

disilicane) 

“ (trisilicopropnno, 

SuHs 

92 24 

col. liq . . 

4 

trisilicane) 

“ (totrasilicobu- 

.SiiHio 

122 32 

eol. liq 

5 

tanc, tetrasilicane) 
iodide, tetra- (tetraiodo- 

Slit 

535 74 

eub. col 

6 

silicane) 

(di-) iodide, tetra- (tetra- 

riiiTi 

563 80 

orange-red 

7 

1 ododisil icoethylcnc ) 

(di) iodide, hexa- (hexa- 

Si.L 

817 64 

hex. eol 

8 

iododisilicocthane) 
nitride . . 

SmNi 

140 21 

amor, grayish-wh jiowd . 

9 

oxide, di- (cnstobalite) 

Sio. 

60 06 

cub. or tetr, eol , 1 487, 1.4(*t4 

10 

“ “ (Icchateliente) 

SiO. 

60 06 

col., 1.46 

11 

“ “ (quartz) 

HiC). 

60 06 

hex. col., 1.544, 1 553 

12 

“ “ (tndymite) 

SiO. 

60 06 

rhomb, col., 1.4b9, 1.‘470, 1 471 

13 

“ “ (amor., opal) 

SiO.(- xH.O) 


col. amor., 1.41-1.4(i 

14 

oxychloride , , 

Si-Od. 

284 86 

col. lui 

15 

sulfide, mono- 

HiS 

60 12 

yel. need, or blk. sld 

16 

“ , di- . . 

SiS> 

92 IS 

wh. need 

17 

thiocyanate, tetra- 

Si(SCN)i 

260 37 

small trim, pr 

18 

SilicotunKstic acid. 

HiSiWi.04o- 

3311 52 

trig. (!ol 

19 

normal 

SilicotunKstic acid. 

24H..O 

H 4 S 1 W 12 O 40 30H>O 

3419 62 

col. or vi’Lsh. tetrag 

20 

Silicylamlne, tri- . 

(SiHz)3N 

107 26 

inflam, liq 

21 

Sllicyl oxide (disiloxane) 

(SiHa)-!) . 

78 17 

col. gas 

22 

Silver.... 

Ag 

107 88 

eub. wh. iiiel ., 0.54 

23 

acetate 


166 92 

wh. I'l 

24 

acetylidc 

\g/\. 

239 78 

wh. ppt 

25 

orf/warsenate 

AgiAsOi 

462 55i eub dk. red 

2b 

orf/ioarsenit(* 

\g..W). 

1 446 55 

y el. i)Owd 

27 

azide 

AgN, 

149.90 

wh. prisms 

28 

benzoate 

XkC.HsO.- 

228.99 

wh. powd 

29 

/e/ra)>orate ' 


407.07 

white 

30 

bromate 

AgBr(b 

235 80 

tetr. col., 1 847, 1.920 

31 

bromide (bromyrite) 

AgBr 

187 80 

cub. pa. yel., 2.253 

32 

carbonate 

\g,ro- 

275 77 

yel. powd 

33 

chlorate 

AgCK), 

191 34 

ti'tr. wh 

34 

ptrchl orate 

AgHOi 

207 34 

wh. cr., delnj 

35 

chloride (ceraiKyrite) . 

.\g(1 

143.34 

cub. wh., 2 071 , 

30 

chromate . 

Ag.’f'rOi 

331.77 

monoel. ri‘d 

37 

dichromate 

.\g2(W>7 

431.78 

tricl. red . ... 

38 

citrate 

Ag^HrdlA 

512.74 

wh. need . ... 

39 

cyanate 

AgOC^N . 

149 90 

col . 

40 

cyanide 

Agf'N 

133 90 

hex. wh 

41 

forrieyanide . . 

\g 4 FerCN).. 

535 59 

orangi* 
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INOKGAXIC COMPOUNDS (Continued) 


No. 

Sp. gr. or 
density 

Melting 
point, “C 

Boiling 
point. “C 

So 

Cold 

water 

ability m g 

Hot 

water 

rams per 100 ml of 

Alcohol, acids, etc. 

1 

Iq. 0.68-^«f', 

-185 

-111.S 

i. 


d. KOH 


1.44 g/1 






2 

Iq. 0.686 =^6 

-132.5 

-14.5 

slow d., 


s. bz., al., CSi 





.si. s. 



3 

.725; 0.743® 

-117.4 

52.9 

d. 

d. 

d. (VU 

4 

0.79® 

-93.5 

80 

d. 



5 


120.5 

290 

d. 


2.227 

6 




d. 


1 . CtSj, chi., bz. 

7 


250 

d. 

d. 

d. 

19*9 CS. 

S 

3.44 

1900 presh.: 




s. HF 



subl. 





9 

2 32 

1710 

2230 (2.51K)) 


1. 

s. HF; V. sl. .s. alk. 

10 

2.20 


2230 (2590) 

». 

1. 

s. HF, V. sl. s. alk. 

11 

2.653-2.660 

<1470 

2230 (2590) 

1. 

1 . 

s. HF; V. sl. s. alk. 

12 

2.28-2.33 

1670 

2230 (2590) 

i. 

1. 

s. HF; V. sl. s. alk. 

13 

2.1 -2.3 

>1600 


1. 

1 . 

s. HF, hot alk. 

14 


-33 

137 

(1. 

d. 

d. al.; « CS., (’Cl,, chi.. 







eth. 

15 

1.853"' 


.subl. 9402® 

d. 

d. 

d. alk., al. 

16 


subl. 

white heat 

d. 


d. al.; s. dll. aik.; i. bz. 

17 


143.8 

314.2 



s. bz ; sl. s. CS.-, chi. 

18 


-18H2(). 


A. S. 

A. S. 

V. s. al., eth. 



100 





19 


-6Hi() m. 


A. S. 


s. al. 



28.5, 36-53 

I 




20 

0 895-'"e 

-105.6 

■52 




21 

0.881-''® 

-144 

-1.5.2 

V. sl. S. 

sl. d. 


22 

10.5 

960.5 

: li>50 

. 1. 

1 

s HNOf, h. fLSOt', KCN; 







1 . alk. 

23 

3.259"' 

d. 

1 

' 0.72®; 

2 52*’® 





1 

1 1.02-’® 



24 


exp 

1 

1 


s. a ; sl. s. al. 

25 

6.657-!' 


j 

0 0008520 


s. ac. a , NH.OII 

26 


150 d. 


' 0.(M)11.5*« 

i. 

s. lie. a.. NHdOH, HNO 3 ; 




i 



1 . al. 

27 


exp. 252 


1 '• 

0.01 *00 

s. KCN, dll. HNO.i; si. s. 







NH 4 OH 

28 




i 0.262’* 

s. 

.017 al. 

29 




1 sl. s. 


s. a. 

30 

5.206 

d 


1 1962» 

1.3390 

s. NH 4 OH; sl s HN()4 


6.4732!> 

434 

j d. 700 

1 8.4X10 * 

.00037***® 

s. KCN, Na.-SjOj, sl s. 





1 


NH40H;i. al. 

32 

6.077 

218 d. 


] 0.00322® 

0.05*®*' 

s. NH 4 OH, NajS.Od: 1 . al 

33 

4 430 

230 

'd 270 

101& 

5U''-" 

si. s. al. 

34 

2.806-’!' 

d. 486 

1 

, 5252!- 

s. 

s. al., tol. 

35 

5.56 

455 

1550 

0000.89*® 

0021'"® 

s. NH 4 OH, Na2S’0.f. KCN 

40 

5.625 



0.0014® 

i 0.008"* 

s. a., NH 4 OH, KCN 

37 

4.770 

d. 


0,0083>!> 

!d. 

s. a.. NH 4 OH. KCN 

38 


d. 


1 0.028*'' 


s. a., NH 4 OH. K(’N. 







Na2S20,A 

39 

4.00 

d. 


1 vl. S. 

s. 

s. HNO.^, NH 4 OH, KCN 

40 

3.95 

320 d. 


] .000023-'® 


s HNOs, NH 4 OH. K(’N, 







Na2S*0'i 

41 




j .oooooo--® 


S. NHiOH. h. (NH4).CO.-i: 





i 


I. a. 
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PHYSICAL CONSTANTS OF 


No. 

Nam«' 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Siher 

ferrot vanidc 

Ag 4 Fe(CN).. 

643.47 

ycl. . 

2 

fluoride, &ub- 

Ag.F .. 

234.76 

hex. yel .. 

3 

“ 

AgF ... 

126.88 

cub. yel , deliq 

4 

fluosill(-:it(‘ 

Ag.SiF.-4H20 

429 88 

col. cr. or wh. powd., dclui 

5 

fulminatf 

Ag.(' 2 N >02 

299 80 

sm. need. 

6 

lodate .. 

Agio. 

282 80 

rhomb, col 

7 

iodide (lodyrite) 

Agl 

234 80 

hex. yel., 2 . 21 , 2.22 

8 

lactate 

Ag(\iHiiO<lI.() 

Ag(’,-.H.iOj 

214 97 

wh. or si. gray cr. powd 

9 

laurate . 

307.19 

wh. greasj powd 

10 

k'A ulmate 

AgCsHTO.} 

222 99 

leaf 

11 

•jH rmangaiiate 

AgMn04 , 

226 81 

monocl. dk. vlt 

12 

ine»‘cur\ if»dide (ic) 

2Agl-HgI> . 

924 05 

decp-yel. powd 

13 

invristatc 

AgCi4H270.: 

335 24 

14 

nitrate 

AgNO. . 

169 89 

rhomb, col., a 1.729, 7 1 788 

15 

nitrite 

AgN 02 

153 89 

rhomb, wh 

10 

iiitroprubf-ide . . 

Ag-FeK’NliNO 

431 70 

It. pmk 

17 

oxalate . . 

Ag2C.04 

303 78 

col. cr 

18 

oxide 

AgiO 

231 76 

cub. hr.-blk 

19 

“ . per- 

Ag>Oj (or AgO) . 

247 76 

cub. gray-blk 

20 

palmitiito 

.\g(’i(,H.ii 02 

363 29 

wh. gri'asj powd 

21 

erfA/»phosphate 

Agi?04 

418 66 

c.ub. yt'l 

22 

Pi/rophosphate 

Ag4pi07 

605 50 

wh 

23 

Wf/apho.<iphatc 

AgPO. .. 

186 90 

wh. amor 

24 

propumate 

AgC,H502 

180 95 

wh. loaf, or need 

25 

salicylatc 

AgCTlIoO.! 

244 99 ' 

wh. to redbh. wh. cr 

2 <j 

scknid'* 

AgiSe . 
AgCisHuO.. 

AgiP04. . 

294 72 

cub. thin gray pi 

27 

stearate 

391 34 

wh, powd., amor 

2S 

sulfate 

311 82 

rhomb, wh 

29 

sulfide (acanthite) 

Ag.S. 

247 82 

1 

rhomb, gray-blk 

30 

“ (argentitc) 

Ag.R . ! 

247 821 

cub. blk 

31 

.^iilfite 

Ag>^Oi 

295.82 

wh. cr 

32 

d-tartratc 

AgiPiHiO, 

363 83 

scales 

33 

01 f ^lotcllur ate, tet i a-H 

.\KjH 4 TeO 1 , 

443 40! 

rhomb, bipyr. straw yel . . 

34 

tcllundc (hesMte) 

AgjTe 

343 37' 

cub. gray , . 

35 

telluntf 

AgiTcOi 

391.37 

yel. wb. ppt 

36 

1 thioantimonite tpyrargy- 

AgdSbPi (or 3 Vg’S- 

541 58* 

trig., 3.084, 2.881 (Li) 

37 

rite) 

thioarsenite (proiistite) 

SbaHO 

Agi.\sS.i (or 3Ag"S- 

494 73 

trig., 3.088, 2.792. . 

38 

thiocyanate 

AssSi) 

AgSCN 

105 96 

col. cr. or wh. curd. , .. 

39 

thiosulfate . 

AgiR? 0 '. 

327 88 

wh . 

40 

tungstate 

AgiWO, 

463 68 1 

pa.-ycl. cr . . 

41 

Sliver complex: Di- 

[Ag(NH.)dRcOi 

392 25 1 

col. monocl. cr . . . . . 

42 

aminin«'silver pfrrhen- 
ate 

Sodium. 

Na 

22 997 

! cub. silv. met., 4.22 

43 

acetate 

NaCilLO. 

82 04; ah.-gr. powd ... ... . 

44 


Na(MI.()r3H.O 

136 09 1 momwl. pr. col., efll., /5 1.464 

45 ' 

alumiiiate 

Na\10. 

81 97 j amor. wh. powd. hyg 

46 1 

aluminum chloride 

Na(3-Vl('h 

191 SO' wh.-y(‘lhh. cr. powu., deliq 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 
point, “C 





ai'iisjty 

point, “(1 

Cold 

water 

Hot 

water 

Alf'obol, acids, etc. 

1 


90 d. 


i. 

1. 

s. NH 4 OH, KCX; i. a. 

2 

S.57 


d. 


3 

5.852>- “ 

435 


182“ 6 

205""* 

si. S. NH 4 OH 

4 


<100 

d. 

V. 8. 


5 


exp. 


0.075“ 

s. 

V. s. NH 4 OH: i. KXO, 

0 

5.525 

>200 

d. 

0 003“ 

().019»o 

s. NH 4 OH, HNO„. KI 

7 

5.67 

d. 552 


3 X 10-7 

3X 10-« 

s. KCN, Nul-SA), si. 







NH 4 OH 





ra. 7.7 



9 


212 5 




0.00725 al., 0.008“ eth. 

10 




0.67“ 

d. 

11 


d. 


0.550 

1.697V« 

d. al. 

12 




1. 


s Kl, KCN; i. dil. a. 

13 


211 


0.00775 


0.0067’ al , 0.007’5 eth. 

14 

4. .3521'' 

212 

444 d. 

1220 

952 "*o 

s. eth., glyc.; v. .si. s ahs 
al. 

s. ac.a.. NH40H;i.al. 

If) 

4.453‘« 

d. 140 


0.1550 

1.363*0 

1() 

5 029' 



i. 


s. NH 4 OH; 1 al., H.\0„ 

17 

exp 140 


0.00339"' 


8. a., NH 4 OH. KCN 

IS 

7.143'« « 

d. 300 


0.001370 

0 0053**" 

8. a., NH 4 OH. KCN;i. ai. 

19 

7.44 

d.>100 


1. 


8. H 2 SO 4 , cone. HNOo. 







NHiOH 

20 


209 


0 001220; 

0 0()6'-o 

0.007“ eth.; 0.00625 al. 





0.004 '5 



21 

b 37025 

849 


.00065“ 5 


s. a., NHjOH, KCN; i. 


5.306- 5 





NH 3 

22 

585 


1. 


H. a., NH 4 OH, KCN, I. 

23 

6 37 





ac., a. 

fo. 482 


1. 


s. HNO,, NH 4 OH 

24 

2 6S7 j 



0 84270 

2 03''0 


25 1 




s. 


8. al. 

20 1 

SO 

880 

d. 

1. 


s. h. HNOu NII 4 OH 

27 I 


205 


O.OOO-TO ; 


0.00025 al ; 0.00625 -th. 

2S I 

29, 

5 45i» • 

652 

d. 1085 

0.570 

1.41 "'0 

s. a., NH 4 OH. i. al. 

7.326 

tr. 175 

d. 

.00002 


&. HNO., KCN, eoiic. 







HcSOi 

30 1 

7.317 

825 

d. 

.00001470 


s. a., KCN 

31 


d. 100 


V. !j1. 8. 1 


s. a.. NH 4 OH. KCN; i. 







HNOs 

32 

3.432 '5 

d. 


0 2 '8 

0 20375 

s a., NH40H. KCN 

33 


d >200 


1. 

1 . 

s. NH 4 OH, KCN 

34 

35 

S.5 

955 

250-1)1 ; 450- 
p.*!. yel 


1. 

1. 

1. 

s. HNOj. KCN 
s. Nih, KCN 

3(. 

5.76 

>175 


»• 

1. 

S. HNO 3 

37 

5.49 


i 

i. 1 

.. 

8. HNO, 

3S 

Kl. 


000021 • ' 

00064 

s. NH 4 OH, i. a. 

39 


d. 


si. s. 


8. NILOH. Na.SA^ 

40 

3.901 



0.05'5 


8. HNOi. NHAH. KC’N 

41 ' 





1.618 cone. NH 4 OH 

42 

0.97 

97.5 

880 

d, to NaO 

H +Hn 

d. al.; i. bz.. eth. 

43 

1.52S 

324 


1190 

170.15‘«’ 

2.1“ al. 

44 

1.45 

58; 78 

123 

76.20 

138 8“« 

2.1“ al.; s. eth. 

45 


1650 


s. 

V. s. 

1 . al. 

46 


185 


8. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Sodium 

alunuimm fluoride (cryo- 
lite) 

“ trisilicate (al- 

3NaF*AlF.i 

209.96 

monocl., col., /8 1.364 

2 

Na>0*Al.0.r6Si02 

524 29 

tn. col., 1.525, 1.529, 1.536 

3 

bit»‘) 

“ sulfate . . . 

NaAl(SO,),-12H/) 

458. 2S 

cub. oet. col., 1.4388 

4 

amide (sodaraide) 

NaNH. . 

39.02 

olive urn. fr impurities, or wh. con- 

5 

ammonium phospbati* 

NaNHiHPOr4H.O 

209.13 

cboidal tract. 

monocl. col., 1.439, 1.441, 1.469 

6 

(microcosmic salt; ater- 
corite) 

pyroantimonate, di-H 

Na.H.Sb2a-H-,0. 

421 55 

tetr. e,ol ... 

7 

wp/oantimonate fLeu- 

2NaSbO,-7H..O 

511 63 

cub. col . . 

S 

konin) 

orfAoarsenate . 

Nai\s04l2H.0 

424 10 

triK. col., 1.457, 1 .466, hex. pr 

y 

“ , mono-H . 

Na-HAsOi-TH-O 

312.03 

monocl. col., 1.462, 1.46t), 1.478 

10 

II II 11 

Na2H\s04-12H>0 

402.11 

monocl. eol. elT., 1.445, 1.450, 1.451. 

11 

“ , di-H.. 

NaHAs04-H/> 

ISI 94 

rbomb. or monocl. col., 1.5382, 

12 

meJaarsenate 

Na.\sO» 

145 91 

1.5535, 1 5607 

rhomb, effl . 1.47<l, 1..502, 1,5265 . . . 

13 

orlAoarsemtc, mono-II 

Na.HAsO, 

169 91 

col. (exist f|U(*Rt ) . 

14 

auride .... 

NaU- . 

417 40 

cub. yel. 

15 

azide 

NaN., 

65.02 

col. hex 

16 

barbital (mediiial) 

Na('-HiiN-()> 

206 18 

wh. powd . 

17 

benzenesulfonate 


180 16 

wb. cr . .... 

18 

benzoate 

1 NaCTHsO-. 

144 11 

col. cr. or wh. amor., or gran. iMJwd . 

19 

fcfraborane deriv. 

NajB4Hio 

99 36 

wb, cr. powd . .... 

JO 

mefaborate 

NaBOi (or 

65 82 

hi'X. pr., col . 

21 

“ 

[ Na-BsO,) 

NaBO. 211.0 (or 

101 85 

monocl. eol. . . 

22 

feiraborato . . 

I NaH.B03H.0) 

Na:B4(>r 

201.27 


23 

1 “ 

Na-BiOr-SHiO 

291 36: 

cub. or hex., delui 

24 

“ (Ijorax) 

NaiBiOr lOIW) 

381 44! 

monocl. e.ol., 1.447, 1 469, 1.472, effl 

25 

perborate. .. 

NaBO.i-HO (or 

99 83 


26 

.. 

NaBOrHiOj) 
NaBOi 4H.() (or 

153 88 

monw.l. col , . .... 

27 

bromate 

NaBOH^Or 

3H.()) 

NaBrOt 

150 91 

cub. eol., l..')94 

2S 

bromide 

NaBr 

102 91 

cut), col . 

29 

“ 

NaBr-2HO 

138 95 

monocl. eol. ]»r 

30 

bromoaurate . . 

NaAuBr4-2II.O 

575 89 

br.-blk. er 

31 

bromoindite 

NailrBn, 1211-0 . 

957 78 

olive gr. rhomb, effl 

32 

bromoplatinate 

NaJHBn,-6HO 

828 82 

triel.dk. red . . .... 

33 

cacodylatc 

NaAs(VH..02-3H-.() 

214.02 

wh amor. powd. pois 

34 

calcium sulfate 

Na-CafSO,) - 2HA) 

Nai(^oHi404-3HO 

314 23 

monocl. need . 

35 

f/-camphorat(; 

298 26 

hygr. need . . 

36 

carbide* . . j 

1 Na-(\. 

70 01 

wh. iiowd . . . , 
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INORGANIC COMPOUNDS (Continued) 


No. 

Sp. gr. or 
density 

Melting 
point, °C- 

Boiling 
point, "C 

So 

Cold 

water 

ubility in 

Hot 

water 

{rain.s per 100 ml of 

Alcohol, acids, etc. 

1 

2.00 

1000 


si. s. 


d. alk.; i. HCl 

2 

2.61 

1100 





8 

1.675 

61 


anh. 

anh. 

s. dll. a.; i. al. 





llO's 

146.3*0; 







d>30 


4 


210 

400 

d. 

d. 

d. hot al.; s. 0.1 







g in liq. NHs 


1.554 

79 d. 


16.7 

100 

1. al. 





.03'^ 3 

0.3*00 

si. s. al. 



-2H..0, 200 


0.031*2 3 


si. s. al., N 11 1 salts; i. ac. a. 

s 

1 762-1.804 

86 3 


38.9'-* - 


1.67 al. 

<1 

1.88 

120-130 

-HiO, 180 

5.460 

35.0'**>: 

si. s. al. 






100*00 


10 

1.730-59 

28 

-I2H2O, 

17.20, 

140.7*0 

si. s. al.; 1. liq. Cl 




100 

56'* 



11 

2 53 ; 2.67 

-H-0, 100- 

d. 200-280 

s. 





130 





12 

2 301 






13 

187 



V. s. 

V. s. 

si. s. al. 

14 


d. 700 





15 

1.846 


d. in vac. 

40.16*0; 


0.314*6 al.; s. liq. NH^; 





41.7*2 


1. etb. 

16 




2020 ! 

40*00 

si. s. al.; i. eth. 

U 




35.830 

V. s. 


18 




62.8", 

1 74 2*"0 

.81 **,1.64=5, 8.373 al. 





6620 1 



10 


d <180-^Na 

-B4H^ 

d. 

,d. 


20 1 

j 

2 464 

1 9(,6 

1434 


1 V. s. 


21 

1 

57 

-H>0, 120 

V. s. 

\. s. 


22 

2.367 

741 

1575 d. 

’ 1.4?»" 

8.79« 

i. al. 

23 

1.815 

120, II2O 



52.3*0'' 






22«'anh. j 

anh. 


24 

1.73 

75; -8H-.0. 

-lOHiO, ' 

' 1.3"; ! 

I 226=; 

s. glyc.; V. si. s. al.; i. a. 



60 

200 1 

1.6*0 1 

14.2*-; 






1 

201*00 


25 


d. 40 


•si. s. j 

d. 

s. glyc., alk. 

26 


63 

-HA 

2 .55'*- 

3.78*2 

s. a., al., glyc. 




130-150 




27 

3..33‘)'7 6 

381 


27 50 1 

90.9*00 

1. al. 

28 

3.203^5 

755 • 

1390 

79..5"; 

121*0" 

si. s. al. 



1 


llO-o 1 



20 

2.176 

-2H-0, 51 


79.50 

ll6->. 

si. s. al. 






1 18.6'*" 5 


30 







31 

100 

1.50 



s.NH.OH 

32 

3.323 

d. 150 

1 

V. .s. 

V. .S. 

V. s. al. 

33 


m. ()0 


200*5-2‘'; 


rc. 40=5 al.; 100*5-20 90 '^cal. 





ca. 2002^ 



34 

2.64 

~2H..(). SO 


d. 

d. 


35 


-3H-.0, 100 


122*< 


s. al. 

36 

1.575>5 


700 

d. 

d. ■' 

d. al.; s. a. 
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] 

•HYSICAL CONSTANTS OF 

Ni). 

Nhin** 

Formula 

Mol. 

wt. 

Crysstalline form, color and index 
of refraction 


Sodium 



\ih. powd., hyg 

1 

(*arbonato . . , 

Na>COj . 

106 00 

2 

“ (crjhtiil carbon- 

ate, thcrmonatrite) 

NasCOrHiO 

124 02 

rhomb, col. dchq 

3 

carbonate . . 

Na.COi-7H?0 

232 12 

rhomb, bipyr. eflil 

4 

“ (wsishiug soda) 

NaiCOa.lOHjO 

286 17 

monocl. wh., 1.405, 1.425, 1.440 

5 

“ , sesqni- 

NaoCOs-NaHCOa- 

2H^O 

220 05 

moiiocl. 1.5073 

6 

“ , acid (baking 

boda) 

cerium carbonate . . . 

NaH(X)„ . 

84 02 

moQocl. wh. pr 

7 

Na..CV(COx)b- 

I 2 H 2 O 

794.36 


8 

chlorate 

NaClO.; 

106.45 

cub. or trig, col., 1.513 

9 

jifrchlorate 

NaC104 

122 45 

rhomb., dclui . . 

10 

NaC104*H20 

140 47 

rhbdr. col., dchq 

11 

chloride 1 common salt, 
halite) 

Aj/pochlonte 

NaCl 

68 45 

cub., col., 1.5442 

12 

Naf’lO 

74 45 

in solution only 

13 

Na(’l0-2iH20 

119 49 

col. hyg 

14 

« 

NadlO 5H>0. . . . 

164 54 

col 

15 

chloroauratc 

Na\uCU-2H20 

398 06 

rhomb, yel 

10 

chloroiridatc 

Na>Ira-6H20 

559 93 

tncl. dull red-blk 

17 

cbloroindit(‘ 

Naara*12H20 

691 03 

dk. grn. cr 

IS 

chloroosmatc 

Na208CU-2H20 

484 97 

or. red rhomb, pr 

19 

chloropalladitc 

Na2pda4-3H20 

348 57 

br.-red cr., deliq 

20 

cLloroplatinab- 

Na2Pta6 . 

453 97 

or. yel. powd 

21 

NaiPtCU-flHaO 

562 06 

tncl. yel -red 

22 

chloroplatiniN 

Na2PtCl4-4H20 

455 12 

red pr 

23 

chlororboditc 

NaJlhClf.. 

384 64 

tncl. nxl 

24 


Na,RhCl6-18H20 

708 93 

oct. ganietrred eifl 

25 

chromate 

Na-.(>04 

162 00 

yel. rhomb, bipyr . 

26 


Na.Cr04-10H20 

342 17 

monocl. yol., deliq 

27 

bichromate 

Nu>('r.07 2H.0 

298 05 

monocl. pr, red, delui , 1.661, l.(i'>9, 
1.751 

28 

pfro/i/chromatf 

NaiCrCK 

249 00 

or. pi 

29 

cinnamatf 

NaC.IROs 

170 14 

wh. cr. powd 

30 

citrate 

Na)r6H6a-5 for5J) 
H.0 

348.17 

rhomb, wh 

31 

wf/flcoluinbatc 

Na.n)20..-7H.0 

453 93 

psotido-ciib 

32 

cuprocyanide 

NaCufCNj. 

138 60 

col 

33 

(•yanat<‘ . 

NaOf’N . 

65 02 


34 

cyanide 

Na(\N 

49.02 

cub. col., d('liq 

35 

cyanoauritf ('auroey- 
anide) 

XaAu(CN). 

272.23 

wh. cr. powd 

36 

3/ 

enanthate (heptoate) 

XaCjHMO. . 

152.17 

wh. cr. powd. or leaf 

ethylacetoaeetati dcriv. 

N a(\.H904 

152 13 

need 

38 

ethylaulfate 

Na(’-HftS04*H.0 

166 13 

wh., hex. jilates, delui 

39 

ferricyanide 

Na^FcCCNlcHsO . 

298 96 

red, doliq . 

40 

ferrite 

Na2Fe>04. 

221.67 

br. hex. pi. or newi 

41 

ferrocyaiiide ('jrllow 
prussiate of aoda) 

Na.Fe((\V}.. IOH 2 O 

484.10 

monocl. pa. yel., 1.519, 1..530, 1.544 

42 

fluoantimonate 

NaSbFr. . 

258 76 

rhomb, or monocl. wh 

43 

fluolier.vllatf . 

Na2BpF4 

131.01 

44 

fliiophosphat<* 

NaPFb'H20 

186 03 

tetr. or cub. col., 1..336 . . 

45 

fluoride (villiaumite) 

NaF 

42.00 

46 

*' , acid 

NaF-HF .. 

62 01 

rhbdr. col. or wh. cr. ixiwd 

47 

“ or//iophosphato 

NaF-Na4P0rl2H20 

422 20 

hexVcol’.,’ 1.312, 1.309.... 

48 

fluosilicate 

Na-HiF. 

188.05 

49 

formaldeh> dc'-ulfoxylate 

NaHSOeCH20' 

2H.() 

154 12 

rhomb, pr. hygr . 




INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 
point, “C- 




density 

point, T 

Cold 

wab'r 

Hot 

water 

Alcohol, aeid.s, etc. 

1 

2 509'' 

«51 

d. 

7.1« 

45.5'"" 

si s. aNs al.; i. and 

O 

2.25 

-H 2 O, 100 


33 

33..56'‘"- 

14-'’ gljf : !, dl., . th. 

3 

1.51 

-H 2 O, 32 


16.90 

33 9* 


4 

1.44»' 

32.5 34.5 

-H 20 . 33.5 

21.52" 

421 iw 

i. al. 

S 

1.777 (2.112) 

d. 


13" 

42'"" 


b 

2.159-2.22 

-CO.. 270 


6.9" 

1(>.4*" 

.si. s. III. 

7 

1.47 

-H 2 O, 100 

d. 200 

d. 

d. 

s. ac. a., Na"( ■<')', loln. 


2.490‘^> 

24S 201 

d. 

79" 

230'"" 

s. al . gl\f. 

b 


482 d. 

d. 

s. 

V. s 

s. al. 

10 

2.02 

130 


209>J' 

284^' 

s. al 

11 

2.105 

801 

1413 (1490) 

35.7" 

39.12'"" 

.s. gl>c , si, dl., lui NH 







i.HCl 

12 


d. 

d. 

8. 

d. 


13 


57.5 


V. 8. 



14 


24.5 


29.3" 

94.2"' 


15 


d. 


150J" 

990«> 

V. .s. al., Pth, 

1(1 


d. 000 


V s. 

V. 8. 

si. s. al. 

17 


-H.O, 50 


31.46''- 

307.26 “ 


IS 




V s. 


s. al 

10 




V. s. 


s al. 

20 


tr. 150-100 


s 

V s 

s. al 

21 

2.50 

-OHjO, 100 


66 *^ 

V. s 

1 1 9 al ; s. aq (’ 1 , 1 eth 

22 


100 , d 


8 . 


.s. al. 

23 


d.>050 


V. S. 



24 


904 d. I’ffl 


V. s. 


1 . al. 

25 

2 710 30 



S7.3S" 


1 s meth al , ^1 s .il. 

2(3 

1 1.4S3 

19.92 


31.7"; 

126'"" 

, si. 8 al , ' ae a 





50«> 



27 

! 2 52'-' 

- 2 H 2 O. KK). 

d. 400 

238". anh 

SOS'-", anh. 

1 1 . al. 


1 

anh. 320 

1 1 

180^ 

433»^ 


2S 


d. 115 

1 1 

si. s. 


1 1 al.. eth. 

20 




'91 

51 UO 

is.ghr.. 0.'!25 90" al. 

30 

I l.H57*’-'‘> 

- 5 H 2 O, l.)0 

d. 

92.6''*' i 

2.50'"" 

1 

1 si. s al. 

1 

31 

4.512-59 

-H'2('). 100 


s 

1 

1 

32 

1 1.013‘" 

d. 100 ! 


h. 



33 

! 



1 

js.. 1 

1 1 at., t th. 

34 


5o:i 7 

H»()’ 

s. 

; s. 

si. s. al., 6. XH, 

35 







3() ! 


240-350 1 


i 

s. 1 

i 

1 

s. al. 

37 


d. 


d. 1 


s. eth. 

3s 



d. 

, 164'- 1 


d. alk.. HjSO., 142 al. 

30 




18.9" 1 


1 . al. 

40 



d. 


V. s. dll. HCl 

41 

1.45H 


1 Sl.SS-o 

156.5*' 

1 . al. 

42 

3.375 

1 


128.6-»' 


.s. al., ae«‘t. 

43 


d. 1 


1.47"' 

2.94'"" 

44 

2.3G9'» 



103.2" 



45 

2 79; 2.55S»' 

9,80-997 

1700 

4.22'*' 


s. HF; V. d. s. d. 



(1040) 





4() 




S. 

s. 


47 

2 2105 



12* 

57.5?" 


4H 

2.079 

d. 


0.652'7 

2.46"» 

i. al 

40 


04 

d 

V. s. 


d. a , .s al . alk. 


491 




PHYSICAL CONSTANTS OF 


No. 

Namt‘ 

Formula 

Mol 

wt. 

(Vystallme form, color and ifuO'x 
of refraction 


Sodium 




1 

formate 

NaCHO. 

68 02 

monoel. col., delK}, wh 

2 

2-furanacrylat(‘ 


160 11 

It. hr. powd 

3 

mp/flgermanate 

NaaCieO, 

160 59 

mnnocl., wh , deliij., 1..59 

4 

Na/leOj 7H*0 

292 71 

rhombic col 

5 

(/-glutamate (“Ajuk*- 
moto") 

Nar5H.N04 

169 12 

wh. cr., not deluj 

() 

glycerophosphate 

Na2C.jH70,.P H .0 

234 12 

yelsh , viseid Ii(| , wh. er or powd . 

7 

Na.r,H7aP- 

SJHiO 

315 19 

wh. odorl pi , se , o*- jiowd 


8 

gold sulfide* 

NaAuS-4H.O 

324 32 

monorl col 

y 

“ thiosulfate 

Na3Au(S/)0- 

526 40 

wh odorl. er 



2H2O 



10 

hydride 

NaH 

24 01 

siiv. iiec'd 

11 

hydroxide 

NaOH . . 

40 01 

wh., delu]., 1.3570 

12 

lodatc 

NalO, . 

197 92 

rhomb, wh 

13 

mdfl periodate . . 

Nal04 

213 92 

tetr 

14 

Nal04 3H.0 

207 97 

trig, efll 

15 

iodide . 

Nal 

149 92 

cub. col 

10 

“ 

Nal 2H2O 

185 95 

monoel. col. 't 

17 

lodoplatiiiate 

Na-iPth, GH.O. 

1110 84 

tri 

IS 

iron oxalate (ic) 

NaaFe((’20i)3-5ll2() 

478 97 

mono(‘l. grii 

ly 

isocyanate 

NaNCO 

05 02 

col need 

20 

lactate 

Na(MI{.0< 

112 07 

col orjelsh iu] verj hvg 

21 

' magnesium sulfate 

Na28()4 MgSOi 

334 50 

monoel. col.. 1 4S(), 1.4S8. 1 489 


(bloeditc) 

4H2() 



22 ' 

“ tartrate 

Na^Mg(C4H4()..).' ! 

540 02 

wb. powd. or monoel pr 

23 ' 


lOH-0 


mangarmte 

N ajM n04 • 1 OH2O 

345 09^ 

monoel grn 

24 

permanganate 

NaMnOi 

141 93 

red 

25 


NaMn04 3Hi() 

19.') 9S 

purp. del 1(1 , er 

2i) 

methanearsonat(‘ 


292 04 

wh. cr. powd 


(methyl arsenal <*) 



27 

methoxide 

CH,.ONa-2CH.,OH 

IIK 12 

wh. powd 

2s 

methylsulfate 

NaCH3H04-Hi0 

1.52 11 

eol hyg. cr 

20 

molylidate 

! Na-iMoOi 

205 94 

opa(|iie wh 

30 


Na.Mo04-2H-4) 

241 98 

rhlxlr. wh 

31 

(/imolylKlate 

NaiMo20v 

349 8ti 

nei'd. wh 

32 

/rimolybdat(‘ 

NaaMo30io-7Hi() 

019 90 

need. HCieular 

3.1 

/e/ramolyhdate 

\a3M04Ot j'OH.'O 

745 W\ 

need; y el sol 11 

34 

paramolylKiati* 

Xa..Mo70>r22H/) 

1589 99 

monoel. eol., efli 

35 

oefomolybdatel 

Na2MoH02. nHzO 

1519 87 

monoel. er. 

30 

deromolylidate 

Nh>Mo,oO.,i 2IH3O 

1879 83 

wh. j)r 

37 

perraolylxiate 

NasMoOi^-xH-O 


red. hr. er 

3s 

nitrate (soda niter) 

NaNOa 

85*01 

trig, or rhlxlr. eol., 1..5X7 1 330 

3') 

nitride 

iNaaN .. 

83 00' 

dk. gray 

40 

Aypanitrite . 

NaaNzOz.. . 

100 01 

41 

nitrite 

NaNOs 

69 01 

rhomb, col.-yel pr. hyg 

42 

nitroplatinite, . . 

NaaPtfNO^)! 

Na0('..H4N02- 

425 20 

pa yel. rhomb or monoel pr , (>fH 

43 

p-nitrophcrioxidi* 

233 10 

vel. monoel. pr 



4 H 2 O 1 


44 

nitroprusaide 

Na-.(NO)FcfrN)5 

2 H 2 O 

297 90 

rhomb, red 





INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp, gr. or 

Melting 

Boding 




density 

point, “C 

point, °r 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

1.02'" 

253 


44"; 

160*"" 

.s. al., 1 . eth. 





97.2-'" 



2 

1.010 

d. 


s. 

s. 

si. s, al.; 1 . eth. 

.S 

3 31-’^ 

1083 



d. 

s. a. 

4 


S3 


24.6"; 


S. il. 





45 . 52 " 



5 


d. 


V. s. 



f) 




s. 


s. al. 




d.>130 

V. s. 


I al. 

S 


d. 


s. 


s. al. 

<> 




50 


1 . al. 

10 

0.02 

SOO ni.p. d. 


d. 

d. 

b. molten metals; i. CS", 







(TU, bz.. NH 3 

11 

2.130 

31S.4 

1300 

42« 

347100 

V. s. al., glyc.; 1 . acet. eth. 

12 

4.277*' ' 

d. 


2.5" 

34100 

s. ac. a.; 1 . al. 

13 

3 .S 651 * 

d 300 


s. 


f>. HsSOi, HNOj, ac. a. 

14 

3.210*'* 

d 175 


8 


15 

3 667 

651 

1300 

15H.7" 

256.8«" 

V. h. al; s. glyc. 

V. s. Klh 

Ki 

3 677", 2 44S2" « 

752 


317.9" 

1.5.50'"" 

17 

2.5 



h. 

s al. 

IS 

1 073*' 

-4H..(), 100 

-10H.(), 

200 

32.5 

182*"" 


10 

1.037'" 



.s. 

s 


20 


17, d. 140 


V. .s. 


s. al ; 1. eth. 

21 

2 23 



s. 



22 




.s. 

- 


23 


17 


1 s. 

d 


24 


d. 

I doUq. 

' V s. 

V. s 


25 

2.47 

d. 170 

: ^ s 

d. alk.; ,s. NH.3 

2(i 


; 130-140 

d. - ('H,OH 


ca. 100 


si s. al ; I. bz., eth., pet. 
eth., oils 

27 



s. d. 


1 s. CHsOH 

2S 




s. 


j s. al. 

20 

Iq 2 7)0 

6S7 


s. 

S4‘"" 


30 

3 2S 

6S7 


56.2" 

115.5'*" 

[ 1 . moth, acetate 

.11 1 


612 


si. s 

si. s. 


32 , 


52S: - 6IR).! 


3.S7S2" 

13.7"’" 


i 


100-120 





33 



1 30 S-'i 

.S. 


34 


700, - H.() 


IH-O-*" 





120-200 





35 


-H'O, 20 


V s 

V. S 


30 




si. .s. 

0 S42'«' 


37 


d 

oxp KM) 




3S 

2.261 

i 

306.8 

d 3S0 

73" 

d. - 

l-SO'"" 

V. s. NHs; al. a give., 

I 0.036-’*’, V. si. s. acet. 

M) 

' d. 300 

* 


40 

2 4664, 1 72S2'- 

d. 300 


d. 

1 

1 i ul. 

41 

2 168 

271 

d. 320 

<2"; 

163'"" 

1 .320 eth.; 442 " meth. al; 





8l.5>" 


1 3 abs. al., v. s NHa 

42 


-HjO, KM) 


a. 

s. 


43 


- 2 H 2 O, 36, 
-4H;.0, 120 

d. 

5.9726 


1 al. a. al. 

1 

44 

1 72 

1 

4018 

1 

j s al. 

1 


493 





PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

Crystalline color and index 

wt. 

of retraction 


Sodium 




1 

oleate (ILuiiatrol) 

NaCisH^O-. .. 

304 44 

wh. cr. or yel. amor, gran 

2 

ox'ilatf' 

NaoCsO* 

134 01 

col. cr.; wn. powd 

3 

“ , acid 

NaHC204-H20 

130 04 

monocl. wh 

4 

ox'dc, moil- 

Na20 

61 99 

wh.-gray, deliq 

5 

“ , di- (per-) 

Na202 

77 99 

yel.-wh. powd 

0 

Na202-8H20 

222 12 

hex 

7 

palmitato 

“ , at'id 

NaCi«H„02 

278 41 

cr 

8 

2NaCii.H.n02- 

813 24 




ClfiH3-»02 



9 

pentobarbital (noiii- 
buUl) 

NaCi,Hi7N20.t 

248 26 


10 

pbonobarbital (luminal) 

NaCi2Hi,N20, 

254 22 

wh 

11 

I-phcnol-4-sulfonate (/>-) 

NaC.Jl504S 2H..0 

232 19 

col. monocl., or gran., si. e6l 

12 

! phonoxide (phcnolate) 

NaOCoHs 

116 10 

wh. dcliq. cr. need 

13 

! /oypuphospbatc 

I “ , di-II 

Na4r2(\-10H^O 

430.19 

monocl., 1.477, 1.482, l..)d4 . . 

14 

Na2H2P2a.-6H20 

314 15 

monorl. col., 1.486, 1.490, 1.504 . 

15 

' o'/^(iphospbat«‘ 

Nam-lOHoO 

344 17 

col. oct . 

It) 

Na.iP04 12 H 2 O 

380 21 

trig, col., 1.446, 1 452 

17 

“ , mono-H 

Na^HPOi 2H«0 

178 05 

rhombic-bi-8phenoidal, 1.4629 . 

18 

It li <1 

NaiH?()4 7 II 2 O 

268 14 

monocl. pr., 1 4424 . 

19 

11 « 11 

Na.HP04l2H20 

358 22 

rhomb, or monocl, col. etfl., wh. 





powd., 1.432, 1.436, 1.437 

20 

di-H 

NaHiPOcHsO 

138 05; 

rhomb, col,, 1.456, 1.485, 1.4S7 

21 

Pi/rfipliosp}ifit(' 

N'aiP>07 

266 03 

wh cr., 1.425 

22 

Na4P2a lOH -O 

440 19 

monocl. col., 1.450, 1.453, 1.460 

23 

" . di-H 

Na.H 2 P.Or filM) 

330 15 

monocl. 1.460, 1.465, 1.465. 

24 

//f/awie/Aphnsphatc 

Na.,fPOj)..(’) 

612 10 

eol.-wh. 6 .akes . , . , 

25 

phosphido 

NaiP 

100 01 

red 

2 f» , 

Ai/P<iphosphit(* 

NaHiP 02 'H 20 

106 05 

monocl. col., deliq 

27 

ort/topbophilf, morio-H 
“ . di-lI 

Na2HP03-5H..0 

216 10 

rhomb, wh , deliq., 3 1 443 . . 

28 

NaH.P 0 ,- 2 iH 20 

149 07 

monocl., 1.419, 1 431, 1 449 

29 

pLthalatf 

Na2CfJl40i 

210 11 

wh. powd. pearly pi . , 

3(1 

picrate 

Nar.,H 2 Nj()r-H.O 

269 11 

yel. need . 

31 

platinatc 

Na.Pt04-3H20 

343 27 

hex. red-br, or yel 

32 

r/if/aplumlja 1 c 

Na-PbOr3HiO 

355 25 

It ycl.-wh. fused, hyg lumps 

33 

propionate 

NaC7Hs02 . 

96 07 

wh. gran powd 

34 

nyro^ii/porbcTuite 

Naille2()7*H20 

594 62 

sandy yel. cr 

35 

pfrrljenate 

Na}l (-04 

273 31 

col hex pi 

30 

pfrruthonate 

NaRuOiHoO 

206.71 

blk. cr. lamellar 

37 

Falicylate 

Nat^HsO, 

160 11 

wh. cr. powd 

38 

seienato. 

Na‘.Se 04 

188 95 

rlioml). col 

3(i 

“ 

Na2SeO4l0H2() 

369 12 

monocl. col 

40 

aelenide. 

NaiSe 

124.95 

wh. to red, deliq. cr 

41 

selenite . . . 

Na2SoOr5ILO. 

263 04 

wh. cr., tetrag 

42 

we/asilioate 

Nas.SiOs 

122 05 

monocl. col., a 1.518, 7 1 527 

43 

“ 

Na2.Si03'9H20 

284 20 

clH. rhomb, bipsrramids 

44 

</i<!ilicate 

Na2i>i20s 

182 11 

rhomb, pearly luster, 1..500, 





1.515 

45 

tr/rflflilicate ''water glass) 
(?) 

Na-.Rua(’) 

302 23 1 

amor, col., deliq . . . 


404 





INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Bolling 

Cold 

water 

Hot 

water 


density 

point, “C 

point, °C 

Alcohol, acids, etc. 

1 


232-5 


1012 


10-12 al; si. s. eth 

2 

2.34 



3.725 

6.331"" 

S 




1.715 

211 "" 


4 

2.27 


1275 subl. 

d. 

d. 

d. al. 

.T 

2.805 

460 d. 

d. 657 

s. 

d. 

d al, NHa; s. dil. a.; i. alk. 

f) 


d 30 

d. 

s. 

d. 

i. al. 

7 


270 







11517 


i. 


s. h. eth. 

{1 




s. 

s. d. 

8 . al. 

10 




V. B. 


8 . al.; i. eth., chi. 

11 



d. 

23.825 

125'"" 

0 . 7125 , 7.4100 al., 2025 glyc. 

12 




V. s. 


d. a.; 8 . al., acct. 

U 

1.823 

d. 


1.4925 

5.4650 


14 

1.840 

250 

- 6 H 20 , 100 

2J25 

25 

s. dll. H.SOt, NHtOH; 






1 . al. 

15 

2.536'^ ^ anh. 

100 





16 

1.645*; 1.6220 

73.3-76.7 d. 

-I 2 H 2 O, 

1.5 ;« 

I 571 " 

1 . CS-. 



100 

25 8 a> 



17 

2.06615 

-H 2 O. 02.5 


82.55" 

96.6W 


IS 

1.6789 

-SH-iO, 48 


63.9*" 



10 

1.52 

34-41 

-HA 36.4; 
- 12 H.O, 
100 

4.15 

87.4-2* 

1. al. 

20 

2.040 

-H 2 O, 100; 

- 2 H 20. 200 

59.9"; 

427100 

V. si. b. chi., toL, eth.; 



d. 204 


110 . 32 " 


i.al. 

21 

2.534 

880 


3.16" 

40.261“ 


22 

1.815-36 

880; -H 2 O, 
93.8 


5.41" 

93.111“ 

1. al., NHa 

23 

1.85 

-H 2 O, 220 


s. d. 

d. 


24 

2 181 

640 

.subl. > IKK) 

8. 

s. 


25 


d. 


d. ev. 







PHa 



26 


d. viol. 


100 

667'"" 

V. s. al.; s. glyc.; al. s. NHa, 







NHtOH 

27 


53 

200 250 d. 

s. 

V s. 

1 al., NH 4 OH 

28 


42 

- 5 H 20 , 100 

56" 

193*2 


20 




V. 8. 



30 


-HiO’ 150 

cxpl. 310 

5.58’" 


si. s. al. 

31 


- 3 H 2 O. 

150-70 

d. 

8 


si. s. HCl; i. al. 

32 




d. to 


d. acids; s. alk.; hyd. al. 





PbOa 



33 




8. 


s. al. 

34 




.004 



35 


300 in 


2520 


s. al. 



oxygen 



d. 


36 


d 440'’a<*- 


V. B. 


37 




11115 

12525 

1715 al.; 25 glyc. 

38 

3 008 



84-15 

72.8100 


30 

1.603-1.620 

ca 32 traiLs. 


43 . 52 * 

78.7“ 




pt. 





40 

2.62610 

>875 


d. 


i. NHa 

41 




8. 

s. 

i. al. 

42 

2.4 

1088 


8. 

8. d. 

1 . al., Na and K salts 

43 


40-48 

- 6 H 20 , 100 

V. 8. 

V. s. 

29'* S/2 NaOH; i. al., a. 

44 


874 


8. 

8. 

45 




1 

S. 

i. al., Na and K salts 


495 




PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

(Vy.stalliTie form, color aud index 
of refraction 


Sodium 




1 

silicotungstate (normal) 

Na4SiWi20«* 
2 OH 2 O (?) 

3327.41 

col. tricl . 

2 

silver thiosulfate 

2N a2S203'Ag2S203* 
2 H 20 

Na2Sn0a*3H20 (or 

680.14 

wh. to gray cr. powd 

3 

staiinate 

266 74 

hex. col. trig. wh. powd. or lumps . 



Na 2 Sn(OH) 6 ) 


4 

me/astaimate 

N a2SntOu *41120 . 

887 56 

wh. cr. powd . . . 

5 

stearate 

NaCinHasOs 

306.46 

wh. powd., fatty odor 


suecinate 

Na2C4H404*6H20 

270.16 

wh. gran, or powd 

7 

“ , tetrahydroxy- 

N a2C4H408'3H20 

280 12 

wh. ppt 


(dihydroxytartrate) 



8 

sulfanilatc 

NaCfiHcNOsS* 

231.21 

wh., lust, IT. leaf 



2 H 2 O 



y 

sulfate (theuardite) 

Na2S04 

142 05 

rhomb., 1.464, 1.474, 1.485 . 

10 

“ 

Na2iS04 

142.05 

nionocl. col . 

11 

“ 

Na2S04 

142 05 

hex. eol. (> 500) 

12 


Na2S04*7H20 . . 

268 17 

rhomb, or tetr. wh 

13 

“ (Glaulier’s salt, 

Na.SO4l0H2O 

322 22 

monocl. col. effl., 1.394, 1.396, 1.398 


mirabilite) 



14 

, sulfate, acid 

NaHS04 

120.07 

tnel. col 

15 

.. 

NaHS04*H>0 

138 08 

monocl. col., lieliq 

16 

pj/r osulfate 

Na2S2C>7 

222 11 

wh. tranaluc. cr,, deliq 

17 

pero/pdiaulfate 

Na2S20s 

238 11 

wh. cr. powd 

18 

8ul6de, mono- 

Na2S 

78 06 

amor, yel.-pink or wh , dcliq 
tetr. col., deli(i 

19 

II 11 

Na2R*9H20 

240.20 

20 

** , hydro- 

NaHS 

56 07 

rhomb, col. or wh gran, cr 

21 

NaHS 2 H 2 O 

92 10 

col. need., doliq 

22 

.1 II 

NaHS 3 H 2 O 

110.11 

col, lust, rhomb, cr 

23 

“ , tetra- 

Na.S4 

174 23 

yel, cub. hyg. cr 

24 

“ , poiita- 

NaoSs 

206 29 

yel. (exist. quc.st.) 

25 

/ipposullite 

Na::S204*2H.() 

210 15 

monocl. (?) col. cr. or yc'l -wh. itowd. 

26 

sulfite 

Na-.SOi 

126 05 

hex. pr. or wh. powd 

27 

“ 

Na2S03*7H20 

252 17 

monocl. col., efllor 

28 

, aeid 

NaHSO, 

104 07 

monocl. wh., yel. m soln . 

29 

pj/rosulfite (metabisul- 
hte) 

Na2S206 

190 11 

col. pr., wh 

30 

d {& /)-tartrate 

Na2C4H406*2H20 

230 10 

rhomb, col 

31 

d-tartrate, acid 

NaHC4H4a*H-0 

190 09 

wh. cr. powd , rhomb 

32 

d/-tartratc, acid 

NaHC4H40j*H20 

190 09 

monocl. or tncl 

33 

tellurate,. 

Na2Te04*2H20 

273 64 

hex. pi 

34 

tellurite 

Na2Te03 

221 60 

wh. rhomb, pr 

35 

thioantimoiiate 

Na3SbS4*9H20 

4S1 14 

cub. pa. yel 


(Schlippe’s salt) 



36 

thioaracnate 

Na3AsS4*8H20 

416 27 

monocl. yel., 1.6802 
yel. need., deliq 

37 

thiocarboriate 

Na2CS3H20 

172 20 

38 

thiocyanab* 

NaSCN . 

81 08 

rhomb, col. pois., deliq 

39 

dithionatc 

Na2S2a*2H20 

242 15 

clear, rhomb., 1.482, 1.495, 1.519 

40 

thiosulfate (hypo) 

Na2S203*5H2O 

248 20 

monocl. col., e^H., 1.489, 1.508, 1.5;’>tj 

41 

(ntitanate 

Na2Ti307 .• 

301 69 

wh. iH‘ed 

42 

tun^tat<‘ i 

Na2W04 

293 91 

wh. rhomb. 

43 

Na2W04*2H2() 

329 95 

rhumb, col., pi 

44 

})aratungstate, | 

1 

Na«W7f)24*16H;() 

2097.68 

col. truil 


41W 





IX0R6ANIC COMPOUNDS (Continued) 






Solubility in grains per 100 ml of 

No. 

Sp.gr or 

Melting 

point, 

Boiling 

('old 

water 

Hot 

water 


density 

point, “C 

.\loohol, acids, etc. 

: 


-7H-(), 100 

d. 

V. s. 

V. s. 

.s. a.; .si, h. aJ. 



- 3 H 20 . 140 


61. 3'--'* 

.50"*' 

i. a(., acet. 

4 


d 00 


si. .s. 

d. 

1 al.. alk., NaOH 




s. 

s. 

s. h. al. 

t) 




21.45« 

86.637-- 

V sl.a. al. 



d 


0.032« 

d. 

d. mm. a.; 1 . al., eth. 

S 




s. 



{i 

2.69S 

884 tr. 


4.7h« 

42.7100 

s. give.; 1 . al. 



— mcl. 100 




d.HI 

10 


tr.-h('x. 500; 


48.8*" 

42.5100 



884 





11 1 

S84 


s. 

a. 

i.al. 

12 


tr to anh. 


19.5“ 

44 M) 



24.4 





13 ; 1.464 

d. 32.4 


11 “ 

92.7''« 

1 . al 

H 

2.435‘''; 2.742 

>315: d 
240-50 

d to 

Na >S >07 

28 . 6 ‘‘«'’ 

100 "* 

d. al.; si. s. al.; i. NHj 

It 1 

58.54 4 .05 


ra. 67, d. 

V. s. d. 

1 . al 

10 

2.658‘''» 

400.9 

d. 4W 

f). 


b. fum. H S ()4 

i: 



s. d. 


1 . al. 

Is 

l.S56'^ 

1 ca. 920 


15.4'" 

57.2«’ 

d. a.; a), a. al.; 1 . eth. 
d a.; si. .s. al. 

1 '^ 

2.471 

1 920 d 


47.5'“ 

96.7«' 

20 


350 


V. s. 


s. al. 

21 : 

j. 

Li 

.s. 

a. 

d. a., s. al. 

22 


;22 


.s. 

s. 

a. al. 

21 


i275 

Id. 

h. 


a. al. 

24 


251 8 

1 

b. 

s. 

b. al. 

25 


d. 52 


25.42“ 

d. 

d. a.; K. alk.; i. al. 

2 i) 

2.633'‘« 

id. 

12.54" 

28.3*" 

.si, b. al , 1 . hq. Cl;, NHs 


1,561, 1.53S)‘^ 

~-7H.O, 150 

,d 

32.8“ 

196«' 

si s al. 

2 s 

148 

d. 


V s 

\r a 

si b ill 

2<» ! 1.4S 

d.>150 

] 

;,4-() 

M 7"'" 

1 al 

’10 

1818 



29* 

66 ^' 

1 . al. 

•11 


-Hl- 0 , 100 

' (i. 234 

6 719 

9.2““ 

i. al. 



-Hl'O. 100 

'd 219 

S.9'» 


:i:i 


jd. 

d. 

0.77'’' 

2 "« 

a. h. dll. HNOj; 1 . NaOH 

;i4 



si. s. 

a. 

soln. 


1.839 

d. 


20.15“; 33 

100 

1 . al. 

‘10 


id. 


V. s. 

d. 

i. al. 



d 


s. 

d. 

a. al.; i. bz., eth. 

"iS 


1287 

' -HA 110; 


139-32' 3 

V. a. 

V. s. al. 

:i'i 

2.189 


6.05“; 

90.9'“" 

1 . al., Hcn 



i -SO', 267 


47.6'» 


s. NHs; 1 . al. 

40 

1.729‘» (1.685> 

; 45-50, d. 


79.4“ 

291. I*"-; 


j 48.0 



301.5*“ 


41 

3.35-3.50 

1 


1 . 


i. h. HCl 

42 

4 179 

1 698 





43 

3 23 25 

i -2HoO, 100 , 


41“; 

123.5'“" 

si. a. NH-i; i. a., al. 



anh. 698 


82.5=“ 



44 

3. 987 

I-12HA 100 
-lOHnO, 300 


8 

d. 





PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Sodium 

mp^auranate 

Na2lI04 

348 06 

gr. yel. or red pi. or rhomb, pr , or 
powd. 

ycl. cr. powd 

2 

peruranatc 

Na4U08*zH20. 


3 

uranyl acetati' 

NatlOafCiHaOs), 

470 20 

tetr. yef. cr., 1.501 

4 

“ carbonate 

2Na2C0.rlI02C03 

542 09 

yol. cr 

5 

urate 

Na2C6H2N40.rH‘.0 

230 11 

hard, cr. nodules or wh. gran powd 

ti 

“ , acid 

NaHC5H2N403 

190 10 

wh. gran, powd 

7 

valerate 

NaC6H902. 

124 12 

col. cr. or wh. deliq. mass 

S 

orf/iovanadate 

Na3V04 

183.94 

col. hex. pr 

i) 

“ 

Na.iVO4-10H2O 

364 10 

wh. cubic or hex, cr. x.5305; a> 1 .5398, 

10 

.. 

NasV04-16H20 

472 20 

£ 1.5475 
cr. Col. need 

11 

p//rovanadatfi 

Na4V207 

305 89 

hex. 

12 

TOpfavanadate 

NaVO .1 . 

121 95 

col. monocl. pr 

13 

xanthate 

NaCaHsOSs 

144 19 

yelsh. powd , 

14 

zme uranvl acetate 

NaZn(U02).,((V 

1592 13 

tab. monocl. cr. a 1.475, y 1.480 

15 

zirconium fluoride 

H302)9-9H20 

5NaF-2ZrF4 

See under Tin 

Sr 

544 43 

monocl. pr 

10 

17 

Stannous and 
Stannic 

Strontium 

87 63 

cub. silv. wh.-pa. yel. met 

IS 

acetate 

Sr(C2H,02)2-3H20 

SrHA804-H20 

214 73 

wh. cr. powd . 

19 

or/Aoar&eriate, acid 

245.56 

rhomb, need. 

20 

orfAoarsenite 

Rr,i(As03)2-4H20 

580.77 

cr. or wh. powd 

21 

/p/ra borate 

SrB4a-4H20 

314 97 

22 

boride 

SrBfi 

152 55 

blk. cr . . 

23 

bromate 

SrrBr03)2*H20 

361 48 

monocl. col .-yelsh. hyg 

24 

bromide 

SrBri . . 

247 46 

wh. neexl., hyg. 

25 


SrBr2-6H20 .. 

355.56 

hex. col., hyg. . . 

26 

carbide 

SrC2 .... 

111 65 

tetr. blk. 

27 

carbonate 

SrCOa 

147 64 

rhomb, col. or wli. powd, 1.516, 

2S 

chlorate 

Sr(C103)2 . 

254 54 

1.664, 1.666 

rbomo. col. or wh. powd., 1 5(j7, 

24 

.. 

Srf(a0i)2-8H20 

398 67 

1.605, 1.626 
wh. need 

30 

chloride 

SrCl 2 

168 54 

cub. col., <1.6 

31 


SrCl2-2H20 

194 58 

transp. leaf . 

32 

“ 

SrC’l2-6H20 

266 64 

tng. col., 1.536, 1.487 

33 

“ ' fluoride 

SrCl 2 -SrF 2 . . 

284 17 

tetr. 1.651, 1.627 . 

34 

chromate 

SrCr04 

203 64 

monocl. yel . ... 

35 

cyanide 

Rr(CN)2-4H20 

211 73 

wh. rhomb., deliq 

36 

ferrocyanido 

Sr2Fe(CN)6*15H20 

657 45 

monocl. yel 

37 

fluoride 

SrFs 

125 63 

cub. col. or wh. powd . 

38 

fluosilicate 

SrSiF6-2H20. 

265 72 

monocl. . 

39 

formate 

Sr(CH02)2 

177 67 

rhomb., 1.559, 1 574, 1.598 

40 


Sr(rH02)2-2H20 

213 70 

rhomb, col., 1.484, 1.521, 1 .538 

41 

glycerophosphate 

Srr,H70bP 

257 74 

wh. powd 

42 

hydroxide . 

Sr(OH )2 

121 65 

wh. deliq 

43 

Sr(0H)2-8H20 

265 78 

tetr. col., deliq., 1.499, 1.476 . 

44 

iodide 

Rrl2 

341 47 

col. pi 

45 


Srl2-6H20 . 

449 57 

hex. col.-yelsh., dcliq. . . 

46 

lactate 

Sr(C-,H»C)3)2-3H20 

319 82 

wh. cr, or gran, powd 

47 

permanganate 

,Sr(Mn04)2'3H20 

379 54 

cub. purp 

48 

molybdate 

SrMo04 

247.58 

tetr 

49 

nitrate . . 

Sr(N03)2 ... 

211.651 cub. col., 1.567 

! 


498 , 





INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 





density 

point, °C 

Iioint, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 




i. 

1 . 

s. dll. a., alk. carb. 

2 




si. s. 

d. 

d. HCl, H 2 SO 4 , ac. a. 


2.5fa 






4 


d. 400 


si. s. 


1 . al. 

0 





1.3'oo 

V. sl. s. 90 % al. 

fa 




0.083 

0 . 8 ’»o 


7 


140 


s. 


s. al 

S 


850-66 


s. 


1 . al. 

!( 




s. 

s. 


10 


866 (anh.) 


V. 8. 

d. 

i. al. 

11 


632-54 


S. 

8. 

1 . al. 

12 


630 


21.125 

38.8’5 


i:i 




s. 


s. al. 

14 




*• 



15 




.387‘‘' 

1.67’"" 


Ifa 







17 

2.0 

752 (800) 

1150 

d. 

d. 

s. a., al., liq. NHi 

IS 

aiih. 2.000 



s. 


sl. 8. al. 

]‘) 

3.60t)‘f': anh. 

-H 20 , 125 


0.284»^ “ 

d. 

s. a. 


4.035 






20 




si. s. 


s. a.; sl. 3 . al. 

21 





77100 

s. HNO.., NH 4 salts 

22 

3 3 



1 . 

1 . 

s. HNO. 

2:1 

.3 773 

-H2(), 120 

d. 240 

33>« 



24 

4.21 (V’l 

643 

d. 

85.20 

222.5’"" 

s. al., amyl. al. 

25 , 2.358's 

d. 20 

-6HsO, 

204.20 

OQ 

s. al.; 1 . eth. 




>180 




2fa 

3.2 



d. 

d. 

d. a. 

27 

3.70 

1407*'’ 

-CO 2 , 1340 

0.0011'« 

0.065>"o 

0.12 aq. CO.>; s. a., NH 4 







salts 

2 s 

3.152 

120 d. 


174.9" 

V. 8. 

s. al.; 1 . alls. al. 

2't 




s. 

V. s. 

s. al 

m 

3.052 

873 


43.50 

lOO.S'O" 

V. sl. s. abs. al., aeet.; 1 . 







NHa 

:il 

2o715-’- 






32 

1.03 

-4HA 60 

-6H.0, 100 

106.20 

205.8*0 

3.8* al. 

:3;i 

4.18 

962 


d. 

d. 

8. corio. HCl, HNO..; 1 . al. 

34 

3.S05' ’ 



0.12>- 

3100 

s. ac. a., HCl, HNO;., NH. 







salts 

35 


d. 


V. s. 



3() 




50 

100 


37 

4.24 

1190 


0.0110 

0 . 0122 ’ 

s. L HCl; i. HF 

’3,s 

2.90‘" d 

d. 


3.2" 

V. 8. 

.06515 50% al.; s. HCl 


2.60 

71.0 


s. 

S. 


40 

2.605 

d. 


s. 

S. 


41 




si s. 


i. al. 

42 

3.625 

375 


0.410 

21.83’"" 

s. a., NH 4 CI 

43 

1.00 

-SH:;0, 100 


0.900 

47.7110.. 

s. a., NH 4 CI; i. acot. 

44 

4.549-' • 

402 

d. 

165.30 

383'0« 

3.1*0, 4 . 3 .t» abs. al. 

45 

4.415 



448.90 

eo 

s. al.; 1 . eth. 

4fa 




25 

200 'oo 

sl. 8 . al. 

47 

2 75 

d. 175 


2700 

291 ‘0 


4S 

4.145 



0.01041’ 


s- 

40 

2.986 

570 ■ 


40.1« 

100*0 

.012 abs. al.; v. s. NHs; 







sl. s. acet. 


499 




PHYSICAL CONSTANTS OF 


No. 

Naiiu' 

Formula 

Mol. 
wt. 1 

Oystallme form, color and index 
of refraction 


Strontium 



monoel. wh . 

1 

uitratc . 

Sr(N03)e4H>0 

283 71 

2 

nitrite 

Sr(N02)2-H20 

197 66 

hex 

3 

oxalate 

Srr..04H..0 

193 67 

col 

4 


RrO 

103 63 

cub. gray-wh 

5 

“ , per- 

Sr02 

119 63 

wh. powd 

() 


SrO^-SHsO 

263 7() 

eol. cr 

7 

orthophosphate, di- 

SrHPOi 

183 66 

rhomb, col 

s 

salicylate 

Sr(CrH5O.0--2H2O 

HrScOi 

397 88 

col. cr 

9 

seleiiatc 

230 59 

rhomb . . 

10 

»ie/flsilieate 

SrfiiOi 

163 69 

col. pr., 1.618 

11 

sulfate fcelestite) 

SrSOi . 

183.69 

rhomb, col . 1.622, 1.624, 1.631 

12 

“ , acid 

Rr(Hfi04)> 

281 77 

col 

13 

sulfide, mono- 

RrS 

119 69 

cub. It. gr.iv 

14 

“ , hydro- 

SrfHR)2 

153 77 

cryst 

15 

“ , tetra- 

SrR4-6H20. . 

323 97 

nxlsh. cr 

16 

sulfite 

SrSOi 

167 69 

col. cr 

17 

tartrate 

SrC4H40f.*4H20 

307 77 

monoel 

18 

thiocyanate 

Sr(SCN)2-3H*0 

257 83 

deliq 

19 

dithionate 

RrR20f.’4H20 

319 81 

trig,, 1 .530, 1 525 

20 

thiosulfate. 

Sr820.) SH -O 

289 83 

monoel. need 

21 

tungstate 

SrWOi 

335 55 

t«‘tr . 

22 

Sulfamic acid (amido- 
sulfonic acid) 

H2NS0.,H 

97 09 

col. rhomb 

23 

Sulfamldc (sulluryl 
amide) 

S<>2(NH2)2 

96 11 

rhomb, pi 

24 

Sulfur, rhombic fa) 


256 48 

rhomb, y el., 1.957 

25 

“ , monoclinie ((i) 

1 So 

256 48 

monoel. pa yel , 2.038 

20 

“ , amorphous f ■) ) 

' Sh 

256 48 

pa. yc'l. amor 

27 

bromide, motio- 

t S2Br2 for SBr) 

223 95 

red iiq., 1.736 

28 

chloride, moiio- 

S2CI2 (or S(1) 

135 03 

yel.sh. red liq., 1.666’^ 

29 

“ , di- 

I SCI2 

102 97 

dk. red liq., 1 i57" 

30 

“ , tetra- 

jsri, 

■ 173 89 

yel. br. li(j 

31 

fluoride, nioiio- 

s.F. 

102 12, col. gas 

32 

“ , tetra- 

SF4 

lOK 06 

gas ((‘Xist quest.) 

33 

“ , hexa- 

SFo 

146 06 

eol. gas 

34 

lodide, iiKino- 

S-iT- 

317 96 

brittle gruy-blk , met lust. (exi l. 
quest.) 

35 

“ , hexa- 

SL 

793 58 

' gray-blk er. U'xist. quest ) 

36 

f])er)ta-) nitride, di- 

- 85X2 

188 321 *'9’ 

37 

(ti'tra-) “ , tetra- , 

j S4\4 

184 27 inonocl. or.-red 

38 

oxide, sehijui- 

! S'.o, 

112 12' bl.-grn. er 

39 

“ , di- 

; S()2 

64 06' col. gas or lap, sutloc. odor, 1.410 Iq. 

40 

“ , tri- («-) 

S()3 

80 0< 

trim, col er or liq., 1.4097 

41 

" “ (/3-) 

fSO02 

160 12 

j .silky, fibrous need 

42 

“ , hept- 

' s-a 

176 12 vise. liq. or need, fc'xi.st. qui'st.) 

43 

" , tetra- 

1 S()4 

96 06 wh. solid 

44 

oxy/e/rochloride, niorio- 

1 R20(’1i 

221 95 j dk. r(Hi liq 

45 

“ , tri- 

S20i(’U 

253 95 1 rhomb, need or pi., wh 

46 

Sulfurlc acid 

1 H2SO, 

98 Osi col. oily liq or h -x. cr., 1 429 

47 


H2S()4 Hl-O 

116 09' col. liq. or monoel. pr., 1 438 

48 

•• .• 

H2SO4 2H.r) 

134 11 col. liq., 1.405 

49 

a « 

H2S04-4H2() 

1 170 14! 

50 

“ “ . piroxy- 

mono- (pt'rinoiio-, 
(’arc's acid) 

HiSOi 

114 08 

wh. er 


jim 



INORGANIC 

COMPOUNDS (Continued) 


Nd, Sp- gr. OT 

density 

Melting 

point, 

Boiling 
point, °C 

' 

Solubility in grams per 100 ml of 

Cold Hot j Alcohol, acids, etc. 

Skater water ’ 

1 2.2 


1 

60.43" 

206.5"*' 

V. st. s. abs. al.; i. HNOi 

2 2.408? 

-HsO. >1001 d 240 

58 9" 

182>n" 

.4220 90% al. 

'.i 

-H.O. 1.50 

1 

0.0051 «« 

5100 

8 . HCl, HNO* 

4 4.7 

2430 

i 

d.Sr(OH>. 


si. s. al.; 1 . eth., acet. 

0 4.56 

d. 

1 

0.008-* 

d. 

V. s. al., NH 4 CI; i. acet. 

6 1.951 

-SHjO. ] 0 ( 

|d. 

0.O182O 

d. 

s. al., NHiCl; i. NHtOH 

7 1 3..544>-'- 



1 . 


8 . a., NHt salts 

S ' 

d. 

' 

5.62» 


I.. 52 S, 9..5» al. 

9 ! 4.23 


' 

1 

1 . 

8 . h. HCl; i. HNOj 

10 ' 3.65 

1580 


1 . 

1 . 


1 1 ' 3 96 

1.580 d. 

1 

0.0113" 

0.0114 «> 

si. s. a.; 1 . dll. H2S04, al. 

\2 ' 

d. 


d. 


14M H 2 SO 4 

i i , 3.70J‘* 



s.d. 


8 . a., al.; i. acet. 


d 


s. 

( 1 . 


15 

25 


s. 


8 . al. 

16 

(1 


0.0033” 


V. 8. HsSOv, 8. a. 

17 ; 1.966 



0 112 " 

n.75.5*f' 


IH I 

-3H-0, UM 

1 d. 160-70 

V. s. 


V. s. al. 

19 1 2.373 

-4H‘‘0. 78 


22 “ 

57100 

1 . al. 

20 2.17” 

-4H-.0, 100 , 

25” 

57i"o 

1 . al. 

21 ! 6.187 

d 

1 

014 


d. a., i. al. 

22 2.03” 

200 d. 

1 

d. 



23 

91.5 

(1. 2.50 

s. 


8 . al. 

24 2.07, hq 1803 

112.S, tr 

444.6 


1 . 

23" CS 2 , s tol.; si. 8. al.. 


mcl. 95.5 




bz., eth. 

25 1.96 

119.25 

444.6 

1. 

1 . 

70 CS': s. al., bz. 

26 1 1.92, 1.9556" 

ca 120 

1 444.6 

1. 

1 . 

I. CSi 

27 1 2.635 

-40 

1 ,54" 2 

d. 

d. 

S. (’So 

2 ^ ^ 1.678 

-80 

; 135 6 

d. 

li. 

s. (''S*, hz., eth. 

29 1.621 J} 

-78 

|r.„ 

d. 

d 

d al., eth.; s. bz.. IVU 

30 ' 

-3(1 

' d. - 15 

d. 

d. 


31 Iq. 1.5 

-105.5 

! -99 

,d. 

:d. I 

1 d. KOH 

32 1 

- 124 

' -40 

. d. 

|d ! 


33 6..50K/l,lq. 

-.56 

' —63.8 suM. 

; V. si s. 

1 si. S. 

! R. KOH; si. s. al. 

1 1.91 



1 


1 

34 ' 



i 


s. (’S 2 ; si. a. gl>c. 

' 


i 

1 

1 

Id. 

i s. CS 2 

Wi 1.90l'« 

11 

d. 

■' 1 . 


! s. eth.; si. s. al., CS 2 

37 2 22'’' 

179 siihl. 

i p\p. 160 

!d 


!s. (’R.. chi., bz., NHs: 

I 


! 



si. s. al., eth. 

3> ! 

d. 70-95 

1 

Id. 

d. 

s. fum. H 2 SO 4 

39 1 2.927 g/I.lq. 1.434 

-72.7 

- 10.0 

' 22 . 8 " 

0..58»" 

s. al., H 2 SO 4 , ac. a. 

40!2.75:lq 1.925” 

16.83 

44.8 

Id. 

d. 

d. H.SO 4 

41 i Iq. 1.97 

6 ?.'>; 

144 6 ; 

Id. 

d. 

d. H.SO 4 



1 (subl. .50) 

1 

1 



42 I 

0 

1 siihl. 10 

'd. 

d. 

S. H.SO 4 

43 

0-3 (1. 

! 

■ .s. d. 


d. dll, HjSOj 

44 1 6.56" 


: 60 1 

d. 

d 

d. viol. al. 

45 

57 d. 

i 

d. 

(i. 

d.al. 

46 1.S34 

10.49 

.330(98.3' „)d. 

« ev.ht. 

OO 

d. al.; misc. org. solv. 

47 1.7SH 

,8.62 

290 

30 

» 

d.al. 

4n 1.6.50" 

-38.9 

167 

oO 

OO 

d. al., eth. 

46 , 

: -24.,5 


1 « 

OO 

d. al.. eth. 

.50 , 

i 

j 45 (i. 

1 


id. 

i 

d. 

S. H..PO 4 

1 


.■>01 




PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

Mol. 

Crystalbne form, color and index 

wt. 

of refraction 


Sulfuric acid. 




1 

peroxydi-(pcT(di)sulfur- 

ic) 

Sulfuric acid, pyro- 
Sulfurous acid 

H 2 S 2 O 8 

194 14 

hyg. cr , 

2 

H^SaOr. . 

178 14 

col. cr., hyg. 

3 

H 2 SO 3 

82 08 

in solution only . 

4 

“ " , hypo- 

H'S204.. 

130 14 

in solution only . 

5 

Sulfuryl chloride 

SO 2 CI 2 

134 97 

col. liq., 1.444 

6 

“ , pyro-, chloride 

SaOiCb 

215 03 

col. liq., 1 . 4491 * 

7 

fluoride . 

SO 2 F 2 

102 06 

col. gas . . 

8 

See also under Ttiio 



9 

Tantalic acid, meta- 

HTaO^ 

229 89 

col. cr 

10 

(tantalum hydroxide) 

Tantalum .. . 

Ta 

180 88 

cub. gray-blk. met. or blk. powd 

11 

bromide . 

TaBrs 

580 46 

yel. cr 

12 

carbide .. . 

TaC 

192 89 

13 

chloride 

TaCU 

358 17 

It.-yel. cr. powd 

14 

fluoride . 

TaFs 

275 88 

tetr. col 

15 

hydroxide 

Ta{OH)6 . 

265 92 

wh. amor, or cr 

16 

nitride 

TaN 

194 89 

hex. blk. 

17 

(tri-) nitride, di- 

TaaNs 

612 68 

amor, yel.-red 

18 

oxide, tetr-. 

Ta204 (or TaO>) 

425 76 

dk.-gray powd 

19 

“ .pent- , 

TajOi 

441 76 

rhomb, col 

20 

sulBde 

Ta.'S4 (or TaSs) 

490 00 

amor, or cr 

21 

Telluric acid, ortho- 

HeTeOd 4H20 (01 

301 72 

hex. need 

22 



HsTe04 6H20) 
H.,TeOo(orH 2 TeOr 

229 66 

cub. or moiiocl. col 



2H20) 



23 

“ “ ,allo- 

(H2Te04)T 


wh. powd 

24 

Tellurlum . . 

Te2 . 

255 22 

rhbdr. sil -wh. mot., 1.0025 

25 

“ 

To. 

255 22 

amor, br.-blk., 1.0025 

26 

bromide, di- 

TeBr2 . 

287 44 

stir! gray-grn. need., unst . 

27 

“ , tetra- 

TeBr4 

447 27 

or. cr 

2S 

“ “ , acid 

ToBn-HBr 5H-.() 

618 28 

ne«‘d. or .-red 

29 

rhlondc, di- . . 

TeCb 

198 52 

blk. cr. or amor., unst. . 

30 i 

" , tetra- 

TeCb ' 269 44 

wh. to yel. cr., dcliq . 

31 

ethoxide ' 

307 85 


32 

fluoride, tetra- 

TeF4 

203 61 

cr. wh 

33 

“ , hexa- 

TCP’s. . 

241 61 

col. gas, unplcas. odor, 1.0009 

34 

iodide, di- 

Teh .. 

381 45 

blk. cr 

35 

“ , tetra- 

T 0 I 4 

635.29 

gray cr 

36 

“ “ , acid . . 

Tell HI -8 (or 9)- 

907.35 

rect. pr. met. luster 


H.0 


37 

mi'thoxide 

Te(OrH,)4 

251.75 

solid 

38 

nitrate, basic , 

Te203(0H)N03 

382 24 

rhomb, col 

39 

oxide, mon- 

TeO 

143 61 

amor., blk 

40 

“ , di- (tellurite) 

TeO. 

159 61 

tetr. or rhomb, wh., 2.00, 2.18 (Li), 




2.35 

41 

“ ,tri- 

TeO.3 

175 61 

or. or 

42 

sulfate, basic . 

Te‘»03S04 

399 28 

rhomb, col 

43 

sulfide 

TeS. 

191 73 

rcd-blk. amor. powd. (exist, quest.) 

44 

sulfur oxide 

TeSOs 

207 67 

amor. de(‘p red solid 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 mi oi 

No 

Sp. gr. or 

Melting 
point, “C 

Boiling 

Cold 

water 



density 

point, “C 

Hot 

water 

Alcohol, acids, etc. 

1 


65 d. 

d. 

d. 

d. 

s. al., cth., HsSOi 

2 

1.9 

35 

d. 

d. 

d. 

d. al. 

3 




8. 


s. al., eth., ac. a. 

4 




8. 



5 

1.0674 

-54.1 

69.1 

d. 

d. 

s. ac. a., bz. 

6 

g. 9.6 g/l; Iq. 

-39 to -37 

140 

d. 

d. 

d. a. 


1.818^* 






7 

3.72 g/l 

-120 

-52 

10» 


s. al.; si. s. alk. 

9 




i. 


s. 

10 

met. 16 6; powd. 

2996 

ra. 4100 

1 . 

i. 

s. HF, fused alk.; i. a. 


14.491 





11 

4 67 

240 

320 

d. 

d. 

s. abs. al., cth. 

12 


41.50 

5500 

1 . 

i. 

si. s. ESOi, HF 

13 

3.6827 

221 

242 

d. 


s. abs. al., H 2 SO 4 

14 

4.74 

96.8 

229.5 

s. 


8. HF 

15 




1 . 


s. alk.; i. a. 

16 


3360 


1 . 



17 


ign. 


1 . 


s. HNO 3 - 1 - Hf; i. a. 

18 


oxidizes 


i. 


1 . a. 

19 

8.736»> 2 

1470 d. 


1 . 

1 . 

s. fus. KHSO 4 ; 1 . a. 

20 


d.>1300 


1 

1 . 

si. s. HF + HNO 3 ; i. HCl 

21 


- 4 H 2 O. 10 


13.920 


s. alk , dll. a.; si. s. strong 







a.; 1 . al. 

22 

cub. 3.05; 

-2II-0. 140 


19.70 

258.r>’'>" 

s a., alk.; 1 . al. 


mcl. 5.09 






23 

3.44‘® 2 

d.>160 


si. s. 

s. 

s. al., si. s. KOH 

24 

6.25 

452 

1390 

I. 

1 . 

s. H 2 SO 4 , HNO 3 , aq. reg., 
KCN, KOH: i. HCl. CS* 

25 

6.00 

452 

' 1390 

i. 

I. 

s. H 2 SO 4 , HNOj, aq. reg., 
KCN. KOH; 1 . HCl, CSz 

26 


210 (280) 

339 

d. 


d. NaOH; si. s. mm. a.. 







tart. a. 

27 

4.3l'‘ 

380 +6 

421 

si. s. d. 

d. 

s. mm. a., tart, a., NaOH 

28 


20 1 


d. 

d. 


29 

7.05 

209+ 5(175)1 

327 

d. 

d. 

d. NaOH; si. s. mm. a., 






tart. a. 

30 

3.26, Iq. 2.559232 

224 (214) ! 

414 

s. d. 

s. d. 

s. HCl. bz., al., chi., 




CCI 4 ; i. CS 2 

31 


20 

107-107.5^' 6 




32 


subl. 


d. 

d. 


33 

3.025 

-36 

-35.5 

d. 

d. 

d. a., alk. 

34 


subl. 

. 

i. 

i. 


35 

8.40313 

259 

d. 

si. s. 

d. 

s. HI, alk., aq. NHa 

36 


-55 


d. 

I 

d. 


37 



123-4 

) 

1 

i 


38 


-NO 2 , 190 

d. 

si. d. 1 

d. 

s. NaOH. a. 

39 


d. 

d. 

1. ' 

i. 

8. HCl. dll. a., H 2 SO 4 . 







NaOH 

40 

tetr. 5.6716; 

dull red 

subl. 4.50 

0.00067 


8, HCl. HNO 3 . alL; 1 . 


rhomb. 5.91° 





NH 4 OH 

41 

5.0810 6 

d. 


1 . 

i. 

d. cone. HCl; s. h. KOH; 



i 




i. a., al. 

42 

4.7 

d. 500 


d. 


8.Hn. HNO 3 

43 




i. 


s. alk., sulfides; i. a. 

44 ' 


soft. 30 d. 

d. 

d. 

rapid d. 

s. H->S04 


fiOS 




PHYSICAL CONSTANTS OF 


No. 

Nam*' 

Formula 

Mol. 

at. 

Crjstalline form, color and iik 1 (*x 
of refraction 

1 

Tellurous acid 

H;TeO., 

177 m 

rhomb, or monocl. col . 

2 

Terbium 

Tb 

159 20 


3 

chloride 

TbCls. 

265 57 

wh. need.. 

4 

“ 

TbCb-GHaO 

373 67 

col. cr., hyK 

5 

nitrate 

Tb(NO,)3 6 H 2 O 

453 32 

monocl. need, col 

6 

oxide (terbia) 

TbjO, 

366 40 

arh. cr , 

7 

“ .per- 
sulfate 

maf?) . 

748 80 

dk. br. or blk 

N 

Tbs(S04)3‘8H20 . 

750 71 

cryst 

9 

Thallium . 

T1 

204 39 

totr. bl. a'h. met 

10 

acetate 

T1('2H302 

2f)3 43 

silk wh. cr., dcliq 

11 

azide 

T 1 N 3 

246 41 

yel 

12 

bromate 

TlBrOa. 

332 31 

col 

13 

bromide, mono- 

TlBr... 

284 31 

cub. yelsh. ah 

14 

“ 1 di- 

TlBrs 

364 22 

yel. net*d 

15 

“ , tri- 

TlBr.. 

444 14 

yel., deliq. (exist, quest.) 

16 


TlBra 4H.0 

516 20 

neiKi 

17 

carbonate 

Tl..COi 

468 79 

monocl eol 

18 

chlorate 

TICIO 3 . 

2K7 85 


19 

perchloratt* 

TIOIO 4 ... 

303 85 

eol 

20 

ehlonde, mono- 

TlCl.. 

239.85 

cub. eol or ah. powd 

21 

“ , sesciui- 

TljCla (or TUClo) 

515 15 1 In X. yd or yel. poad 

22 

“ , tri- 

TICU 

310 7(ii hex. pi 

23 

“ “ 

TirivH-0 

328 78 


24 

“ “ 

Tinr4H20 

382 83 

eol. need 

25 

chloroplatinate 

TljPtClo 

816 75 

pa. orange cr 

26 

chromate 

Tl2Cr04 

524 79 

yel 

27 

dichromate 

ThCrtOt 

624 80 

red cr 

28 

cyanide 

TICN . 

2.30 41 

tabl 

29 

ethoxide 

[TlOC-iHsb 

997 80 

col. liq 

30 

ferrocyanidi 
fluoride, mono- 

Tl4Fc(rN)6-2H20 

1065 54 

tricl. yel 

31 

TIF 

223 39 

cub. oct. col 

32 

“ , tn- 

TIF 3 

261 .39 

olive grn 

33 

fiuofiilicatc 

Tl-.SiFf, 21l2() 

586 87 

hex. pi 

34 

hydroxide (ous) 

TIOH. . 

221 40 

pa. yel. need 

35 

" , ortho- (le) \ 

T1(0H)3 

255 41 

hex. br 

36 

“ , meta- “ 

TIOOH 

237 40 

vel. cr. or red br. amor 

37 

iodide, muiio- 

TII 

331 31 

cub. red, rhomb, yel 

38 

" .scsqui- 

Thh. 

789 54 

blk. need 

39 

“ , tri- 

TII 3 

585.15 

br. need 

40 

methoxide 

TIOCH. 

235 42 

wh. (T. powd 

41 

myriatate 

T1C’i4H2702 

431 75 

ah. powd 

42 

nitrate (ous) (o ) 

T1N0.1 . 

266 40 

cubic 

43 

“ “ ((ii) 

TINO 3 

266 40 

trig 

44 

" “ (7) 

TINO 3 . 

266 40 

rhomb., « 1.817 

45 

“ ,^H') 

T1(N0..)4 

390 41 

crvst 

46 

M M 

Tl(NOi)r3HjO 

444 46 

rhomb, col., dehq 

47 

oleate 

TirisHjwOi 

485 84 

wh. cr. clusters 

48 

oxalate 

Tl2(’204 

496 80 

monocl. pr 

49 

oxide (ous) 

TI 2 O . 

424 78 

blk , deliq 

50 

1 

“ (k) 

TI 2 O 3 ... 

456 78 

hex, blk., arnor. br 

I 

:a 

palmitate 

TlCifiH.iO. 

459 80 

cr. nee<l 

52 

pheuoxide 

(T10Cr.H:,j. 

892 47 

wh, cr 

53 

orlAephospbate 

TbP04 

708 19 

col. need 

54 

“ , di-H 1 

TIH 2 PO 4 

301 43 

monocl 

55 

7 > 2 /ropho 8 phate 

TI 4 P 2 O 7 

991 60 

^ monocl j)r 
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INORGANIC COMPOUNDS (Continued) 


N„.l Sp. gr.or 
i density 


:i i 4.^.') 
4 


11, S5 
WM 


H 
U 

10 
11 
12 I 

i:t I T-WT’' i 

14 ! 
ir» , 

111 

17 I 7 11 

15 5.047» 
K» 1 4.S9 
21) I 7.00 

21 ' 5 !i 


2:i 

24 

2.) .).7t)>- 


2S 

2 'i :{:)22 

30 4t)41 

31 

32 . 


34 


3.) ' 

3(,| 

37 j 7.00 


40 > 

41 i 

42 ' 

43 ' 

44 , 5.530"* * 

45 ' 

4/ I 

4n 1 0.31 
40 I 

oO I amor. 9.65**, 
I hox. 10.19*!2 
51 I 

"12 I 

.53 i 0.S<1 

54 4.723 

55 I 6.7S(V>o 




Solubility n 

Melting 

1 Boiling 



point, "C 

; point, "0 

Cold 

Hot 



water 

water 

d. 40 

j 

0.00067 

d. 

5SS 


s. 




V. s. 


89.3 


.s. 


I -SHsO, 360 1 

3.561**" 

2.51 «> 

302 

; 14.57 10 

1 . 

1 . 

110 


V. s. 


334 

] 

V. si s. 




0 35**" 


460 

N15 


.25«*' 



d. 

d. 

|d. 


•b. 

\. s. 



V. s. 


1 273 


4.03 *> 

27.2*"" 

j 


2" 

57.31*"" 

'501 

Id. 

20.5 «' 

167*"" 

|430 

1 720 ( 806) 

0.32*' 

1.97'"" 

! 400-500 

d. 

0.26** 

^ Oimi 

125 

d. 

V. s. 


. -HA), (10 

(1. 100 

V s. 

d. 

37 


86.2*7 

d. 



0.0064‘» 

0.05'"" 


, 

0.03W 


Id 


iks”* - 


i 

d. .SO 

s. d. 




0.371'’ 

3.93'"' 


300 

78.6" 

V. s. 


1 

d. 



' 

V, s. 



a. 13(1 

25.9" i 

.52’"; 

\ 


1 

148*"" 

; >340 


i. 


; 115 


1 


440 

S24 

0064**" 

0.120'"" 

id,>120 


s.d. j 


; 120 3 




206 

' 430 

*) 55**" 1 

413*"" 

: tr. 145 -« 




j tr. 75 -a 


3,91" 1 

414*"" 

I d. 100 

: id.! 

d. 

1 131 2 

1 loos*** j 

0.3''" 


1 1 

1.48'i 

9.02*"*’ 

I 300 

; 10S0«»''; -0,! 

V. s., d. t 

0 TIOH 


! 1S65 i 



717 J 5 

1 -20. 875 ! 


L. 

115-7 

i 1 

0.01 

0.07«" 

233-5 

1 1 

d. 




0.5'- 

0.67'"" 

ra. 190 


si. .s. 

si. s. 

>120 

i 

40 



grams per 100 ml of 
j Alcohol, acids, etc. 


I s. NaOH, a , si. s. NH4OH; 
I i-al- 

.s. al. 

s. dll. a 
s. min. a. 

s. HN()s,Hm;sl.s.H('l 

V. s. al. 


s. al.; 1 . HBr, aeet. 

V. s. al. 
s. al. 

j 1 alls, al., cth., aoet. 


I .si. b. al. 

1 si. s. HCl; 1 . a,. NHtOH, 
I al. 


j s. al , cth. 

' si. s a., alk.; 1 . ae a. 
j d. a. 

j 0.11*’' al,, s. bz; i. hq. NH? 


i si. s. al. 
j 1 . c. IK'l 


i V. s. dll. a. 

' s a., NH» salts, al ; 1 . alk. 
s. HN 0 . 1 . aq. rog.; si. s. 
al : I. KI 
si. s. al. 
s. al., eth. 

1.70^' CH.,OH; 3.16**« bz. 
0.52» 50 al. 
s. acet.; 1 . al. 

j s acet.; i. al. 


1.75'-, 3.0*«* al. 


s. a., al. 
s a.; i. alk. 

0 . 20**-. 1.04^' al. 

s. h. bz., pyr.j si. s. Igr. 
s. NHi salts; i. al. 

1. al. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

1 

Mol. 

wt. 

i 

1 

I CVystallme form, color and index 

1 of refraction 

1 


Thallium 




1 

picrate 


432 4<f 

red munoel. or yel tnci 

2 

selenate 

TlSeOi.... 

551 74 

rhomb, need., 1.949, 1,959, 1.964 

3 

selenide 

ThSe .... 

487.74 

gray leaf. 

4 

silver lutrate 

TlNOj-AgNO., 

436 29 

wh. cr. powd 

5 

stearate 

TIC. 8 H 34 O 2 

487 85 

need 

6 

sulfate (ous) 

Tl-m .... 

504 84 

rhomb, col., 1.860, 1.807, 1.885 

7 

“ " , acid 

TIHSO 4 

301 46 


8 

sulfate (ic) . 

Tl2(S04)3-7H20 

823 07 

eol. leaf 

ft 

sulfide (ous) 

TkS .. 

440 84 

tetr. bl.-blk 

10 

“ (ic) 

Tl.S-i 

504 9ii 

blk. amor 

11 

sulfite 

TI 2 BO 3 . 

488 84 

cryst 

12 

tellurate . 

Tl.Te04 

600 39 

heavy ppt. wh 

13 

thiocyanate . 

Thio compound s: 

TISCN 

262 47 

tetr. col 

14 

Thiocarbonyl chloride 
(thiophosgene) 

(’Rri2 

114 98 

roil-yel. liq., 1.5442 

15 

Thiocarbonyl chloride, 

cm, 

185 90 

yel 


tetra- 



16 

Thiocyanic acid 

HSCN 

59 09 

eol. gas 

17 

Thioiiyl bromide 

SOBr-- 

207 89 

or.-yel. liq 

18 

“ “ chloride 

SOBrCl. 

163 43 

yel 

19 

“ chloride 

mcu . . 

118 97 

col. yel. liq., l.r)27’<’ 

20 

“ fluoride 

SOF 2 

86 Of) 

eol. ga.s 

21 

Thiophosphonc acid 

PH(0H)3 

114 10 

22 

Thiophosphoryl amide 

PS(NH2)3 

111 15 

amor, yel.-wh . . 

23 

“ bromide 

PSBra . 

302 83 

tub. yel 

24 

“ “ 

PSBra H 2 O 

320 84 

yel. er 

25 

(mono-) chloride, di- 

PSBr(n2 

213 91 

yel. Ill] 

2G 

Thiophosphoryl bromide 
(di-) chloride 

rSBr-iCl 

258 37 i 

pale gr. fiiin. liq 

27 

Thiophosphoryl chloride 
“ fluoride 

'pHrii. 

16ft 45 

col hq. 1.563 ((’) . 

28 

PHF, 

120 08 

gas 

29 

Thiosulfuric acid 

aSiO., 

114 14 

111 soln. only 

30 

Thorium 

Th . 

232 12 

cub. gray, radioactive 

31 

boride, tetra- 

ThB4 

275 40 

pr 

32 

“ , hoxa- 

ThBo 

297 04 

amor., violet 

33 

bromide 

ThBr4 

551.78 

col. cr 

34 

carbide 

ThCj 

256 14 

tetrag. yel. 

35 

carbonate 

Th(CO.02 

352 14 

(exist, quest.) 

36 

chloride 

ThCli.. 

373 95 

rhomb, wh., deliq 

37 

cyanoplatinite 

Th[Pt(CN)4j2- 

I 6 H 2 O 

ThF4. 

1118 98 

rhomb, yel grn 

38 

fluoride .. , 

308 12 

wh. powd., cub. 

39 

fluoride . , 

ThF4-4H20 

380 18 

er 

40 

hydroxide 

Th(OH)4 . 

300 15 

wh. gelat . 

41 

iodide . . 

Thl4 .. 

739 80 


42 

43 

nitrate , . 

Th(NO.,)4 

Th(N04)4-4H20 

480 16 
552 22 

plates, dcliq 
col 

44 

“ 

Th(Nai)4-12H20 

696 35 

col. leaf, deliq. , . 

45 

oxalate 

Th(C204)2 

408 16 

wh. er . 

46 

“ 

Th(C204)2'6H20 . 

616 26 

wh. amor, powd 
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INORGANIC COMPOUNDS (Continued) 


No. 

Sp. gr. or 
density 

Melting 
point, "C 

Boiling 
point, “C 

So 

Cold 

water 

ubihty in g 

Hot 

water 

rams per 100 ml of 

Alcohol, acids, etc. 

1 

red 3.164‘’: 

exp. 273-5 


0.135" 

2.4370 

0.40 CH.»OH 


yel. 2 . 9931 '' 






2 

6.875 

>400 


2.1311 

8.580 

1 . al., eth. 

3 


340 


I. 


1 . a. 

4 


75 


8 . 



5 


119 


0.005i“* 

0.09571 

0.1818, 0.eO^i al. 

(i 

6.77 

632 

d. 

4.8721 

15.57* 7 


7 


120 d. 




V. si. 8. aq. H 2 SO 4 

S 


- 6 H 2 O, 220 

d. 

d. 


s. dll. H:SOi 

it 

S.O 

443 

d. 

0.0220 

si. s. 

8 , a.; 1 . alk., acot. 

10 


soft. 12 ; 260 

d. 

1 . 

1 . 

8 . h. H 2 SO 4 

11 

6.427 



3.3411 

V. s. 

1 . al. 

12 

5 712, 0.7601^ « 

rod heat 


si. 8 . 

si. R. 


13 




0.31520 

0.727“ 

1 . al. 

14 

L.'iOOi'' 


73.5 

d. 


d. al.; b. eth. 

15 

1.712‘3 


146-7 


d. 


16 


>-10 d. 


V. s. 


V. s. al., eth., bz. 

17 

2.6818 

-52 to -50 

138773; 6 Si« 

d. 

d. 

s. bz.. chi., CS 2 , ecu 

IS 

Iq 2.31“ 


115d. 

d. 



19 

1.655‘“< 

-105 

78.S7« 

d. 

d. 

d. a., al., alk.; s. bz., ckl. 

20 

2.93 

-no 

-30 

d. 

d. 

s. eth., bz., chi. acet., AsCU 

21 




s. 

d. 

s. al. 

22 

1.71^ 

d. 200 


si. s. 

d. 


23 

2.85‘^ 

38 

d. 175 

d. 


s. CS 2 , eth., PCI 3 

24 

2.79418 

35 

i 




25 

Iq. 2.120 

-30 

; 150 d. ; 

d. 



26 

Iq. 2.480 

-60 

95“ 

d. 



27 

1(1. 1.635 

-35 

1 125 

d. 


8. CS 2 , CCI 4 , bz. 

2K 



id. 

.si sol.. 


8. eth.; 1 . CS», bz. 





sl.d 



29 




s. 



30 

11.2 

1S45 

1 >3000 

1. 

1. 

s. HCl, H 2 SO 4 , aq. rcg.; 







1 SI.S.HNO 3 

31 

7.5> ' 


j 

1. 

1. 

8. HNO 4 , HCl, h. H 2 BO 4 

32 

6.4'- 




1 . 

s. HNO.(; i. H 2 SO 4 , HCl, 







HF, aq. alk. 

33 

5.67 


subl. 610 


s. 


34 

8.96 

2773, ign. 

5000 

!d. 


V. si. s. cone. a. 

35 




• 1 * 

d. 

s. cone. NaiCOs; 1 . aq. CO 2 

36 

4.59 

820; subl. 

d. 1100 ' 

1 V. s. 

V. s. 

s. KCl, al., eth., a. 



720-50 





37 

2 460 



si s. 

s. 


3.S 


red ht. 




si. d. dil. H 2 SO 1 , HCl; 1. 







coni*. HjSOt 

39 


100 

- 2 H 2 O, 

.0172-'. 


i. HF 




140 200 




40 


d. 


1. 

I. 

s. a.; i* alk., H 2 C 2 O 4 . HF 

41 


d. 


s. 



42 


d. 500 

i 

V. 8 . 


8. al. 

43 


swells 

1 

V. S. 


V. s. al. 

44 


d. 


V. s. 


V. s. al., a. 

45 

4.63710 

d. 


1. 

1 . 

8. h. aq. (NH4)2C204; 







si. 8 . a. 

4G 




i. 


8 . NasCOa, (NH4)2C204 




i 



.soln.; i. HNO 3 


507 




PHYSICAL CONSTANTS OF 


No. 

Name 

f’ormula 

Mol. ; Crystalline form, color and index 
wt. of refraction 


Thorium 


1 

264 12 cubic, white, 2.20 (Iq.) . 

\ 

oxide, di- (thoria) 

ThO-.. . 

2 

oxysulfide 

ThOS 

280 IS yel. cr 

3 

2,4-pontanpdionp den^ . 

Th(roH702)4 

62S 55, col. cr 

4 

5 

Ucetylacetonate) 

orfAophosphatc 

Th.j(P04)4-4H2() 

1 

1148 50 gelat. wh . . 

wif/ophosphate 

Th(PO.,). 

•MS 20 lol.. rhomb, pi 

t) 

/ivpopbosphate 

ThP2ailH20 

5vS8 34 amor. wh. ppt 


picrate 

Th(C6H2N307)4- 

1324 68 


lOHoO 

i 

8 

orlAosilitatt" (tliontc) 

ThSi04 

324 IS col. tetr 


pulfate 

Th(S04)2 

424 24 wh , eryst 

10 


Th(S04)2-4H20 

496 30 need, or wh. cr. powd. . . 

11 


Th(S()4)*-6H20 

.532 34 

12 

.. 

Th(S04)2-8II*0 

Th(S04)r9H20 

568 37 inonocl. pr 

13 

“ 

586 39 inonoc‘1. wh 

1 

14 

sulfide 

ThS2 . 

296 24 yel-br. eryst 

15 

pyrovanadate . 

ThV207-6H20 

554 12 yellow 

IG 

Thulium... 

Tm 

169 40 

17 

chloride 

Tm(n.v7H20 . 

401 88 grn. er 

IS 

oxalate . . 

Tm'.(ri04),v6H2O 

710 96 grnsh. wh. ppt 

19 

oxide (thulia) 

TniiO,". 

386 80 grnsh. wh. powd 

20 

Tin gray (a-) 

Sn 

118 70 eiibii , gray 

21 

“ , ordinary (pi*) 

Sn 

118 70 tetr. wh. met 

1 

22 

“ , brittle ( 7 -) 

i^n 

1 lls 70 rhomb, wh 


Tin, adds of : 


1 ISO 73 wh gel. I'cxi.st. quest ) 

23 

Stannifi and, ortho- 

IfuSll()4 

24 

“ “ , meta- 

HiSnO., 

168 72 amor oi coll ppt., wh (exist, quest ) 

(«-and) 


843 58 amor, or gel wh. (exist, quest ) 

25 

“ “ , meta- 

(/9-acid) 

HioSnsOi5 

1 236 79 yelsh. powd 

2f) 

Tin acetate (out.) 

SntCaH^O-)- 

27 

pi/roarsenate (ous) 

Sri-A^a 

! 499 22 floeculent ppt 

28 

bromide (ous) 

iSnBr^ 

278 .53 rhomb, pa. yel 

29 

“ (ic) 

SiiBn . . 

438 36 rhomb, pjraiinds, col., dcluj 

30 i 

bromide (tn-) chloride. 

'SiiBriCl. 

393 91 liq 

31 

bromide (di-) chloride, di- 

SnBr2n2 

349 4.5 

32 

bromide chloride, tri- 

HnBrrii 

1 304 99 col.liq 

33 

bromide (di-) iodide, di- 

SiiBrJu 

1 532 37 or -red hex. pi 

34 

chloride fous) 

1 .Siin2 

189 61 rhomh. wh 

35 

u 

Sn(l2-2H-(> 

225 65 wh. moiioel 

36 

;; (ic) 

.<11(34 

260 ,53 eol. liq. 

37 

Sii(n4-3IL-0 

314 58 nionocl cr 

38 

“ “ 

1 Sn(’l4 4IW> 

332 59 ojMUiue 

39 

1 •. 

i SriCli'SHyO 

350 61 monocl. cr 

40 

“ , basic (ic) 

; .<n()(l 2 

1 205 bl wh 

41 

“ , diammirie ( ic) 

! SnCl4-2NH2 , 

294 59' (T 

42 

chlonde Cdi-) lodidr.di- 

Snnd2 

443 45, red motiile liq 

43 

(‘hromate (ic) 

Sii((H)4)? 

I 

350 72' br -yel. ir powd 

44 

1 ferncyanide bins; 

Sii,(Fe((’N).,'. 

780 00 wh 

45 

' ferrocyanide (ous) 

1 

tSii -Fe(('N)t,. 

449 35 j wh. gel 





INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. Kr. or 

Melting 

Boiling 




density 

point, 

point, “C’ 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

9.69 

>2800 

4400 

I. 

i. 

s. h. H 2 S 0 «; i. alk., dil. a. 

2 

6440 

d. 

1 260-270'" 

i. 


.s. aq. reg.; si. s. HNOs 

3 


171;suhl 

al. s. 


V. s. al., chi.; s. eth. 



1601" 





4 




>• 

1 

s. 30% HCl; 1 . a. 

5 

4 08'« < 






() 

7 




0.30.5"' 

'• 

1 . a., alk. 

s 

5.3 



V. si. s. 




4.225>7 



V. s. 

s. 

V. s. NHdfr-iHaOs 

10 




9.411" 

2.54-" 






(aiib.) 

(anh.) 


11 




1.5"; 

3.85>i-, 






1.631’- 



12 


-4H.O. 42 


1"; LSS"-'- 

3.71*1 


13 

2.77 

-9H>0, 400 


.74"; 

6.76' - 

s. HCl, HN(b 





1.57"" 



14 

6.80 

d. 


i. 

1. 

s. h. aq. reg.; si. s. a. 

15 




i. 

1. 

s cone. a. 

1(> 




i. 

1. 


17 




V. s 


V. b. al. 

is 






s. soln. alk. oxal. 

IH 






s. min. a. 

20 

5.75 

231.9. stall. 

2270 

1. 


d. HCl, H 2 SO 4 , dll. HNOj 



<18 




aq. reg., h. KOH, NaOH 
d. HCl, H 2 SO 4 , dll. HNO.-. 

21 

7.2S 

231.9 stall 

2270 

1. 

1. 



18 170 




aq. reg.. h. KOH, NaOH 
d.HCl,H2S04, dll. HNO.d 

22 

6.52-.56 

231.9 stall. 

2270 

1. 

1 


! 1 

>161 




aq. reg., h. KOH, NaOH 

23 




s. 


d. KOH, NaOH. a. 





I. 

1 

d. KOH, NaOH; 1 . a. 

t 

25 




'• i 

1 

d. KOH, NaOH; i. a. 

20 ; 


182 

240 

d. 


s. dil. H(’l 

27 1 


d.As-O, f- 

. rin()> 

1. 

1. 

i. cone. ac. a. 

28 

5.117>'‘’ 

215.5 

, 620 

85.2" 

222.51'"' 


29 

Iq. 3.340>'o 

31 

202' 

s. d. 

d. I 

b. aeet., AsBn, PClj 

30 

3.1213 

1 

73 '« 




31 ! 

2.8213 

-20 

1 65*": d 191 

d.« 

d 


32 

2.51 ‘3 

-1 

50‘" 




33 

3.6311'- 

d. 50 


s. 

d.<S0 

b. al., eth , acet., pyr., ethy 

34 j 

1 

Iq. 3.3932« 

246.0 

, 623 

83.9" d. 

269.81 d. 

acetate, methyl ai-otab- 

35 

2.7101-'' 

37.7 

d. 

118.7 d. 

* ti. 

b al , eth acet , glac ae a 

30 ' 

2.232 

-33 

114 1 

8. 

(1. 

s. eth. 

37 


80 

stab. <14 83 

8. 

! 

! 

38 , 



stab 56-63 

S. 



3!l 



stab, 19 .56 

S. 

J 


40 ' 

l.S 



S. 



i 




.s. 


d. Hcn 

42 

3.2S7>i' 


•1 7 

s. cone.. 

d. dll.' 

' b. bz., CS'j, chi. 





sol. 

sol 

[ 

43 


d. 


8. 



44 


d 


1. 


id. HCl 

45 




i. 

l' ’ * 

d. HCl 












PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystallme form, color and index 
of refraction 


Tin 




1 

ferrocpnide (if) . . 
fluoride (ousj 

SnFe(CN)G 

330 65 

griish. wh. gel 

2 

SnF’ 

156 70 

wh. monocl. cr 

3 

“ (if).. 

SnF4 

194 70 

wh. or. mass, hyg 

4 

hydride (stannane) 

SnH4 

122 73 

gas . , 

5 

hydroxide (ous) 

SnOj-H.0. 


wh. powd. or yelsh.-br cr .... 

6 

iodide (ous) . . . 

Snl 2 

372 54 

monocl. ycl.-red 

7 

“ Oc).. 

Snl4 

626 38 

cub. yel 

8 

nitrate (ous) 

Sn(NOa)2-20H2O 

603 04 

col. leaf 

9 

‘‘ , basic (ous) 

SnO Sn(N03)2 

377 42 

wh. cr. mass 

10 

“ (ic) 

Sri(NO.,)4 

366 73 

silky need 

11 

oxalate (ous) . . . 

SnC.04 

206 72 

wh. cr. or heavy wh. powd. . . 

12 

oxide (ous) . . 

SnO 

134 70 

tetr. (cub.) blk 

13 

“ (ic) (eassiterite) 

SiiOi 

150 70 

tetr. wh., 1 .997, 2 093 

14 

orthophoBpbate (ous) 

Slu(P04)2 

546 14 

wh. amor, solid 

15 

“ , mono-H 

(ousj 

SnHPOl 

214 73 

cr 

16 

“ , di-H 

(ous) 

Sn(H2P04)2 

312 77 

rhomb, cr 

17 

“ , basic 

(ic) 

Sn20(P04)2 

443 44 

oct. cr 

18 

“ , basic 

(ic) 

pj/rophosphate (ous) 

Sn20(P04)2-10H20 

623 60 


19 

SnoPiO; 

411 44 

amor, powd 

20 

mc/ophosphate (ous) 

Sn(PO,i) 2 . 

276 74 

amor, mass 

21 

phosphide, mono- 
“ , tri- 

SnP 

149 72 

silv.-wb . 

22 

SriPa. 

211 76 

cr 

23 

(tctra-) phosphide, tn- 

SniP, 1 

567 86 

wh. cr 

24 

phosphorus chloride (ic). 

SnCU PCU 

468 83 

cr 

25 

phosphoryl chloride (ic) 

RnCliPCK’b 

413 92 

cr 

26 

selenide (ous) 

SiiSe ! 

197 66 

steel-gray <*r 

27 

" (u) 

SnPe- 

276 62 

cr 

28 

sulfate (ous) , 

S 11 RO 4 

214 76 

wh -yelsh. cr. powd 

29 

“ (ic) 

Sn(S04)2-2H20 

346 85 

hex. pr., dcliq 

30 

“ , basic (ic) 

Rn(0H)2S04 

248 78 

.slender wh. need 

31 

I sulhdf (ous) 

SnS 

150 76 

rhomb, gray-blk 

hex gold-yel 

32 

“ (ic) (mosaic gold) 

S 11 S 2 

182 82 

33 

sulfur chloride (ic) 

Hnnr2HCl4 

60H 30 

yol . (T 

34 

tartrate (ous) 

RllC4H4f)6 

266 77 

heavy wh. powd 

35 

telluride (ous) i 

SnTc 

246 31 

gray it 

36 

“ (ic) 

RiiTe2 

373 92 

blk. floe, ppt 

37 

Titanic acid, ortho- 

H.TiO. 

115 93 

wh 

3$ 

“ “ , meta- 

HsTiO, 

97 92 

wh. amor, powd 

39 

Tltantum 

i 

Ti 

47 90 

cr hex., tr. -0 cub. 800“ C., silv 
gray 


510 





INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 
density 

Melting 
point, "C 

’ Boding 
point, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 




i. 

i. 

d. h. HCl 

2 




s. 



s 

4.78010 


705 

V. s. 

d. to 




SnOi 


4 


-150; d. 

-52 



s. AgNOs, HgCU, cone. 







H 2 SO 4 , cone. alk. 

5 





d. to SuO 

d. a., alk.; s. alk. carb.; 







i. NH 4 OH 

6 

5.28*' 

320 

720 

1.3220 8 

3.550S1 

d. KOH, HCl; s. HF. CS 2 

7 

4.69611 

143.5 

341; sub. 180 

d. 

d. 

14571 CS 2 ; s. al., eth., chi., 
bz. 

8 


-20 


d. 

d. 

d HNOj 

» 


d.<100 exp. 


d. 

d. 


10 


d. compl. 50 


d. 



11 

3.561“ 




d. HCl. sLs. NH 4 CI. 






(NH4)2C204 

12 

6.446« 

d. 700-950 


i. 

i. 

d a , fixed alk. hydx.; 8l.s. 







NH 4 CI 

13 

6.95 

1127 d. 


i. 

i. 

d. KOH, NaOH; i. aq. a. 

14 

3.82317 



1 . 

i. 

d. a., alk hydx. 

15 

3.476111 

stab. <100 

d. 

L 

i. 


16 

3.16722“ 

3.98 






17 



L 

1. 

si. 8. HNO 3 

IS 

19 

20 

4.0091* < 

3.38022 8 

6.56 

4.10« 



i. 

i. 

1 . HNOs 






21 

22 



i. 


8. HCl; 1 . HNOs 

d.<415 to 


1 . 

i. 

d. HNO 3 ; i. HCl 



Sn4P3 





23 

5.181 

d.<480 


i. 

i. 

d HCl, fixed alk. hydx. 

24 

subl. 200 


d. 

d. 

25 


58 

’ I 

d. 

d. 


26 

6.179“ 

861 


1 . 

i. 

d. HCl! HN08,'aq.’reg.. 







alk. sulfd. 

27 

5.133 

650 


1 

1 . 

d. h. cono. a.; i. dil. a. 

28 

d. <360 to 
SO 2 


332 s 


B H 2 SO 4 

29 



V. 8. 

d. 

s. cth., dil. H 2 SO 4 ; reacts 







with HCl 

30 




B. d. 

d. 


31 

5.080“ 

882 ■ ' 

1230 

.00000211 


d. HCl, alk., (NH4)2 Sx 

32 

4.5 

d. 


0.00002W 


d. alk. sulf., aq. reg., PCU, 







SnCb, alk, hydx.; 1 . HCl. 
HNO 3 

33 


37 

d.<40 

d. 

d. 

d. HNO 3 , s. CS 2 , eth., bz., 
ethyl acetate 

34 




8. 


V. 8. dll. HCl 

35 

6.48 

780 


i. 

i. 

d. alk. sulfd. 

36 



1. 

1 . 

d. dll. a., alk. hydx., 
(NH 4 ) 2 Sx 


37 


d. 


V. si. s.; 


8. dll. HCl. H3SO4 





sl.d. 



38 




i. 

i. 

8. cono. H3SO4, slk.; 1. 







other a., al. 

39 

4.52® 

1800 

>3000 

1 . 

d. 

8. dil. a. 


511 



PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. ■ 
wt. 

(Vystalline form, color and index 
of refraction 


Titanium 



blk. powd 

1 

bromide, di- 

TiBr. 

207 73 

2 

" , tetra- 

TiBr4 

367 56 

or.-yel., dcliq 

3 

carbide 

TiC 

59 91 

cubic, metallic 

4 

chloride, di- 

TiCla 

118 81 

It. brii.-bik., deliq 

5 

" , tn- 

TiCb 

154 27 

dk.-vlt., dehq 

ti 

“ , tetra- 

TiCU 

189 73 

col.- It. yel, liq., 1.61 

7 

fluoride, tn- . 

TiF, 

104 90 

purp.-red or violet 

8 

" , tetra- 

T 1 F 4 

123 90 

wh. powd 

0 

iodide, di- 

Tib 

301 74 

blk hyn 

10 

" , tetr.v 

T 1 I 4 

555 58 

cub. red 

11 

nitride 

TiN 

61 91 

bronze red cr 

12 

(tn-) nitride, tetra- 

T 13 N 4 

199 73 

hr 

13 

oxalate 

Ti2(C-Oi)rl0H2O 

540 02 

ycl. pr 

14 

oxide, mon- 

TiO 

63 90 

pr. blk 

15 

" , fleaqui- 

Ti‘.0, 

143 80 

trig., vlt. blk 

Kj 

" , di- (brookite) 

TiO- 

79 90 

rhomb., 2.583, 2 586, 2,741 

17 

" “ (octahcdrite, 

anatase) 

“ “ (rutile) 

TiO- 

79 90 

br -blk., tetr., 2..5.54. 2.493 

IS 

TiCb 

79 90 

tetr. bl., 2.016, 2.903 

19 

“ , In- (or per-) 

TiCM.O 

Tl2(f504)5 

95 90 

ycl 

20 

Milfate 

383 98 

cr. irrri., deliq 

21 

" , basic 

Ti()80. 

159 96 

wh. or si. yelsh powil 

22 

.miltide, morio- 

TiS 

79 96 

red'sh sld 

23 

" , sesqui- 

j TioS, 

191 98 

grayish blk. cr 

24 

*' , di- 

TiS- 

112 02 

' yel. scales 

25 

Tungsten 


183 92 

1 cub. gray-bik 

26 

bromide, di- 

WBr. 

343 75 

bl.-blk., need 

27 

^ “ , penta- 

" , hexa- 

WBr.. 

583 50 

vlt. -br., need 

2S 

WBrc 

663 42 

bl.-blk., need 

29 

, carbide 

\\V 

195 93 

gra> 

30 

“ 

w,r 

379 85 

grn 

31 

chloride, di- 

wn. 

254 83 

gray, amor 

32 “ . tetra- 

wru 

325 75 

gray, deliq 
blk., deliq 

33 

" , penta- 

wris 

361 21 

34 

“ , hcxa- 

w n„ 

396 66 

cub. dk bl 

1 

35 

fluoride, hcxa- 

W Ffi 

297 92 

It. ycl. liq., or col. gsi.‘i 

36 

iodide, di- 

1 Wb 

437 76 

br -grn. amor 

37 

“ , tetra- 

1 \Vl4 

691 60 

blk. cr 

3S 

oxide, di- 

! \\ ()- 

215 92 

cub br 

39 

“ , tn- 

wo 

231 92 

rhomb, ycl. or ycl.-or. powd. . . 

40 

oxyfe/robromide 

. WOBr, 

519 58 

blk., dcliq 

41 

oxydibromide, di- 

1 WCbBr. 

375 75 

red pr 

42 

oxyfrfrachloride 

1 0('l4 

341 75 

red need 

43 

oxydichlonde, di- 


286 83 

it. yel. tabl 

44 

oxyfefrofluoride 

! WOF 4 

275 92 

col. pb, hyg 

45 

phosphide 

WP 

214 94 

gray pr 

46 


1 WP. 

245 96 

blk. cr 


512 


INORGANIC COMPOUNDS (Continued) 






Solubility in grains per 100 ml of 

No 

»Sp. gr. or 

MeltiriK 

Boiling 





densitj' 

point, 

point, “C 

Cold 

water 

-- 

Hot 

water 

Alcohol, acids, etc. 



d.>500 


s. e\ . IT 



2 

2.6 

39 

230 

d. 


s. aba. al., abs. cth. 

3 

4.25 

3140 

4300 

1. 

1. 

8. HNOa, HNOa H HCl 

4 


subl. in H > 


d. 


3, al.; 1 . eth., chi., CS 2 

5 


(i. 440 


s. 

h. 

V. 3. al.; 8. HCl; 1 . eth. 

fi 

Iq. 1.726 

-50 

136.4 

s. 

(i 

.s. dll. HCl, al. 

7 




rod s.; 







Vlt 1 



s 

2 708‘-*' ■' 


2N4 

s.,d 


s. H 2 SO 4 , al., CaHiN; 







1 . eth. 

<) 

4.5'‘" 



d. 


d. alk.; s. cone. HF, HT’l 

10 


150 

>360 

V. s. 

d. 


11 

5.20 

3220 


1 


I. a. 

12 


d. 


d. 



i:i 




s 

h. 

I al., eth. 

14 

4.05 

1750 




s. dll. H 2 SO 4 ; 1 . HNO.I 

15 

4.6 

2130. d 


1 

1 

.s H 2 SO 4 ; i. HCl, HNO, 

16 

4 17 



1 

1. 

s. H 2 SO 4 , alk.; 1 . a. 

17 

5.84 



). 

u 

8 . H2S04, alk.; 1 . a. 

18 

4 26 

1640 d 


1. 

1 - 

s. H2S04, alk.; 1 . a. 

10 






s. a. 

20 





I 

s. dll. a.; 1 . al., eth., rone 







H.BO 4 

21 



Id 



22 




1 


s rone. HaSOi;!. HCl, HF, 







dll. H 2 SO 4 

25 


I 


1 

1. 

s rone. H2S04, HNO.,, 1 . 







dll. HCl, dil. H 2 RO 4 

24 




Lyd hl\ 

1 d. in 

Id. HCl; .3. dll. HNO., 






steam 

, Y\m 

25 

10 3 

! 5370 j 

5000 

1 

1, 

s. h. rone. KOH, si. s. 



1 




HNO 4 , aq. reg. 

26 


d. 400 


a. 



27 


276 

355 

d 


s. alk., abs. al., rhl., eth. 

28 

6.0 



1. 

'd. 

S NH 4 OH 

20 

15.7'« 

1 2777 

6{M)0 

1. 



50 

16 06'" 

2S57 d. 

6000 

1, 


s HNO.i; si. s. H(n, H .S()4 

51 

5 436 

1 


d 


j 

52 

4 624 

'd. 

d 

d. 



55 

3.875 

i 248 

275.6 

d. to 


V. si. s. CS 2 



1 


WA. 



54 

5.52 

I 275 

546.7 


I a BO 

V. s. CS 2 , POCl.; s. :il.. 



1 



1 

eth., bz. 

55 

K 12'Ik/1. 

i2.5 

10.5 

d. 

;d. 

». alk. 

56 

Iq 3.44 

6.9 

j 

1 


1. 

|d. 

8. KOH, alk ; 1 . CS 2 , al. 

57 

5.2's 

'd. 

d 

1 

id. 

s. abs al ; 1 . eth., ehl., tiirp 

58 

12.11 



1 

1 »• 

1 s. a., KOH 

50 

7.16 

! 1475 


1. 

Id. 

. s. h. alk., HF; i. a. 

40 


! 277 

327 

d. 


41 


Id. 

d. 


1 


42 


I 211 

227.5 

d. 

!d 

1 s. CSj, SjCb, bz. 

43 


266 


a. 

!d. 

s. alk., NH 4 OH, i. al. 

44 ! 

i 


187.5 

d. 


si. s. CS2; i. CCI4 

45] 

8.5 

1 no 




1 s HNO 3 +- HF; 1 ..Ik , 







HCl 

46 

5.8 

! <1- 


1. 

1. 

Is. HNOs + HF. aq rtn 

1 






j 1 al., eth 




PHYSICAL CONSTANTS OP 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 


TunKsten 



dk. gray pr 

1 

phosphide 

W4P? (or WaP) 

797 72 

2 

sulfide, di- . . 

WSi 

248 04 

dk gray cr 

3 


ws., 

280 10 

choc.-br. powd 

4 

Tungstic acid 

H 2 W 04 

249 94 

yel 

5 

“ “ 

H 2 W 04 H 20 

267 95 

wh 

fi 

“ ** , meta- . 

H2W40i3*xH?0 


cub. yel 

7 

Uranic acid, meta- 

H 2 IT 04 

304 09 

rhomb, or yel. powd 

8 

Uranium 

IT 

238 07 

cub. silv. wh or blk radioact 

9 

bromide, tn- 

UBrs 

477 82 

dk.-br. need., hyg 

10 

" , tetra- 

ITBri 

557 73 

br. leaf., deliq 

11 

carbide 

UC 2 

262 09 

gray cr . . 

12 

chloride, tn- 

UC'la 

344 44 

need. dk. red, hyg 

13 

“ , tetra- 

veu 

379 90 

cub. oct. dk. grn -gray, dehq 

14 ! 

" , perita- 

rc'u 

415 36 

dk. grn -gray need., red by tnuis. 
light, dehq. 

15 

lluoride, tetra- 

rF4 

314 07 

grn . amor, powd 

Ifi 

“ , hcxa- 

I’F., 

3.52 07 

monocl. eol -pa yel., dehq 

17 

lodide, tetra- 

I'll 

745 75 

blk. need 

IS 

iiitnde 

U.iN4 

770 24 

brn.-blic 

10 

oxide, di- , 

TIO 2 

270 07 

rhomb, or cub., br -blk 

20 

Uaa 

842 21 

ohve-grn 

21 

“ , tn- (uranyl oxide) 

150.1 

286 07 

yel .-red powd 

22 

“ , per- 

i]042n20 

338 10 

pa -yel. cr., hyg 

23 

sulfate (ous) 

r{S04)2 4 H 2 O . 

502 25 

rhomb, grn 

24 

“ “ 

lT(804)ySH20 

r2S3 

574 32 

monocl. grn 

25 

sulfide, sesqui- 

672 32 

gray-blk. need 

26 

“ , di- 

US 2 

302 19 

tetr. gray-blk 

27 

Uranyl acetate 

lT02fC>H.l02)2* 

424 19 

rhomb, yel 


2 H 20 



28 

benzoate 

U02(C7H^02)2. 

512 29 

yel. powd 

29 

bromide 

lT0.Br2(7H>0’) 

556 02 

grn .-yel. need 

30 

perchlorate 

1102 ( 0104)2 4H20.. 

509 04 

yel., dehq 

31 

chloride 

UO 2 CI 2 

340 98 

32 

formate 

U02(rH02)2H20 

378 12 

oct. yel 

33 

lodate 

1102 ( 104)2 

619 91 

rhomb, yel 

34 

** 

U02(I04)2-H20... 

637 93 

a prismatic, stable; ^ pyramidal 

35 

K^ide 

II 02 U . 

523 91 

red, dehq . 

36 

nitrate 

TI02(N0.3)2-6H20. . 

502 18 

rhomb, yel., dehq., fi 1.4967 

37 

oxalate 

U02C204-3H20 .. 

412 14 

yel. cr 

38 

phosphate, mono-H 

TT02HP0,-4H20 . 

438 16 

1 tetr.yel.pl 

39 

sulfate 

IT02R0r3H20 

420 18 

1 yel .-grn. cr .... 

40 

“ 

2TT02S04-7H20. 

858 37 

yel 

41 

sulfide 

IIO 28 

302.13 

1 br.-blk. tetr 

42 

sulfite 

FOySOi iUnO 

422 19 

1 pa. grn. cr 


514 




INORGANIC COMPOUNDS (Continued) 






Solubility m grams per 100 ml of 

No 

Sp. gr. or 

density 

Melting 
point, “C 

Boiling 
point, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

. 

5.21 





8. fus. Na2C03 NaNOs; 
1 . a., aq. reg. 

8. HN03 + HF,fus,alk.;i. 

2 

7.5''> 



1 . 


3 




bl. 8. 

s. 

s. alk. 

4 

5.5 

-iHaO, 100 
H 2 W 2 O 7 at 


1 . 

si. 3. 

b. alk., HF, NHa 

5 



si. 8. 


8. alk. 



100 





6 




s. 


s. alk. 

7 

5.926 

-H 20 , 250- 


1 . 

i. 

s. a., alk. carb.; i. alk. 



300 





8 

18.7 

ca. 1160 

ign. 

1 . 

i. 

8. a.; i. alk., al. 

9 



volat. 

s. 



10 

4 84^ 


volat. 

s. 

s. 

s. acet.; i. al., eth. 

11 

n.28'« 

2200 

4100 

d. 

d. 

s. a. 

12 

5.44? 



V.8. 

d. 

8 . HCl, NH 4 CI, acct.^a. 

13 

4.725^ 

subl. 

618 

V. s. 

d. 

s. al., acet , CeHjCOOH, 
ac. a., NH 4 CI; 1 . eth. 

14 


d. 120 


d. 


8. abs. al., ac. a., acet., 







NH4CI, 1 . eth., bz. 

15 


ca. 1000 


1 . 


s cone, a., alk.; 1 . dil. a., 







alk 

16 

4.68M7 

69.22tti'» 

56.2^ « 

s. 


d. al., eth.: V. s. CaHjCli; 
b. CCI 4 , chi.; i. CS 2 

17 

18 

5.615 

10.09 

500 

1 

1 

s. 

d 

s., d 

s. HNOs: i.’eonc. HC’l 




H-SOt 

19 

10.9 

2176 

1 

1 1 * 

1 1 . 

B. HNO 3 , cone. H 2 SO 4 

20 

7.31 

d. 


1 1 

i *• 

S. HNO 3 , H 2 SO 4 

21 

7.29 

d. 


1 . 


s. min. a.; 1 . K2C4H40«, 

22 


d. 115 


i .0006 ’" 

j .oos*-*" 

d. HCl 

23 


- 4 H 2 O, 300 


:d. 


.s. dll. a. 

24 


d.90 


{ s. d. 


8. dll. a.; 1 . al. 

25 


igu. 




f 0 aq. reg., cone. HNO 3 ; 
1 . dll. a. 

26 


>1100 

oxidizes 

sly. d. 


d. HNO 3 ; s. cone. HCl 

27 

2.893*5 

- 2 H 2 O, 110 

d. 275 

7.69415 

d. 

V. 8. al. 

2S 




si. s. 


si. 8. al. 

29 




s. 


8. al., eth. 

30 


d. 110 





31 


<red ht. 

1 d. 

32011 

V. s. 

8. al., eth., amyl. al. 

32 

3.6951" 

-H 2 O, no 


42015 


si. s. form. a. 

33 

5.2 

d.250 




1 . HNO 3 

34 

a5.220'8, 



a.l049i»; 


si. 8. dll. HNO 3 


/35.052'8 



/3.12141* 



35 

d. in air 




8. al., eth., bz. 

36 

2.80711 

60.2 d. 100 

118 

170.3" ’ 

eo8u 

V. 8. al., eth., ac. a., acet.. 







meth. al. 

37 


- 1 I 2 O, no 


p. 8 n 

3.3I"" 

8. min. a., alk. oxal. 

38 



i. 

1. 

8. aq. NaiCOs, HNOs; 1 . 







ac. a. 

39 

3.28'« 5 

d. 100 


20.5'^ '• 

22.21“" 

4 al.; 8. H 2 SO 4 

40 


anh. 300 


V. a. 

V. 8. 

8. H 2 SO 4 

41 


d. 40-50 


si. s. 


8. dll. a., al., (NH4)2C0*; 







i. abs. al. 

42 




i. 


8. H 2 SO 3 


515 




PHYSICAL CONSTANTS OF 


N(.. 

Name 

Formula 

Mol. 

Crystalline form, color and index 

wt. 

of refraction 

1 

Vanadlc arid, pvni- 


217 93 

amor., br 

2 

“ “ .met a- 

HV().j 

99 96 

yel. sc 

3 

Vanadium 

V. 

50 95 

cub. It. gray met., 3.03 . 

4 

bromide, tri- 

VBr. 

290 70 

grn. blk., deliq 

5 

carbide 

VC 

62 96 

gray, cr. mass 

0 

chloride, di- 

vn. 

121 86 

hex. grn., deliq 

7 

“ , tri*. 

Vf'l. 

157 32 

pink, deliq. cr 

H 

“ , tetra- 

vru 

192 7S 

red-br., luj 

u 

fluoride, tn-. 

VFi 

107 95 

rhomb, grn 

10 

“ “ 

VF.c3H() 

162 00 

rhomb 

11 

“ , tetra- 

IVF 4 

126 95 

br.-yel 

12 

“ , pei'ta- 

VF, 

145 95 

13 

iodide 

VL-6H-0 

539 81 

grn. cr., deliq 

14 

nitride . 

VN 

64 96 

grn.-br 

15 

oxide, di- (or motio-) 

V.>0‘ (or VO) 

133 90 

It -gray cr 

10 

" , sesqui- (or tn-) 

V-.0, 

149 90 

i)lk. cr 

17 

• “ , tetr- (or di-) 

ViOi for VO ) 

165 90 

bl. cr 

IS 

" , pent- 

V.O:. 

181 90 

rhomb, yel .-red 

10 

oxybromide 

VOBr 

146 87 

oct., vlt . . 

20 

oxydtbromide 

VOBr* 

226 7S 

hr., dolui., powd 

21 

oxylnbromide 

VOBr.: 

306 70, red Im * 

22 

oxychloride .. 

VO('l 

102 41 

yel.-brii. powd 

23 

oxydiehlonde . . 

voci. 

137 86 

grn., dcliq 
yel. liq., deliq 

24 

oxy trichloride . 

voin, 

173 82 

25 

oxymo/ioohloridc, di- 

VjO-CKor (V())..C1) 

169 36 

yel -brii. or 

20 j 

oxydt fluoride 

VOFj 

104 95 1 vel. solid 

27 

oxylrifluonde . 

, VOF., 

123 95 

yel -wh., hyg 

2S ! 

1 sihcide 

i V?i- 

107.07 

met., prisms 

2!l i 

(di-) silioide , . 

VnSl. 

129.96 

silv. wh. pr 

30 1 

sulfate (hypovanadou'?) 

VS04-7H.() I 

273 12 

moiiocl. vlt 

31 

sulfide, di- (or mono-) ! 

ViSi for V.*^) 

166 02 

blk., pi . . 

32 1 

“ , sesqui- (or tn-) 

v.s< ... 

198 08 

grn.-blk pi. or powtl 

33 

" , iwiita- 

Vaiiadyi sulfate 

VP. . . . 

262 20 

blk. -grn. jiowd 

34 

VO.SO 4 . . . 

163 01 

bl 

35 

" (di-) sulfate, tri- 

fVO).(PO,), 

422 08 

red, delifi 

36 

Water 

H.O 

18 02 

col. luj. or hex col. cr., hj. 1.333, sld 
1.309, 1.313 

37 

Xenon 

Xc 

131 30 

col. inert, g.is 

3S 

Ytterbium 

Yb 

173 04 


39 

acetate. 

Ybf('.Hi(>.)r 

4H.0 

422 24 

liex. pi 

40 

chloride 

Ybf'l:-6H.O 

387 51 

rhomb, grn., delu] 

41 

oxalate 

Yb5ff'.()0.*lOH'O 

790 30 

eol. cr 

42 

oxide fyttcrbiji) 

YlioO, 

394 08 

eol 

43 

selenate. 

YbafPeOOrSH-iO 

919 09 

hex. pi 

44 

selenite. . . 

Yb-ifSeO,);. . 

726 96 

45 

Hulfate. . . 

Yb.fS04)3 

634 26 

eol 

,40 

** 

WPOdfSH O. . 

778 39 

prisms 

47 

Yttrium. 

Y 

88 92 

hex. gray-blk. met 

4S 

acetate 

Y(r.H..O.)i 4H-.() 

338 12 

eol. tncl 

49 

bromate 

VfBrOOiDHjO.. . 

634 81 

hex. pr 

50 ' 

bromide j 

YBrs 

328.67 

deliq . 


516 






INOKOANIC COMPOUNDS (Continued) 

No. 

Sp. gr. or 
density 

! 



1 Solubility in ( 

^ams per 100 ml of 

Melting 
point, 1 

boiling 

point, 

1 Cold 

1 water 

Hot 

water 

Alcohol, acids, etc. 

1 




1 . 


s. a., alk., NH 4 OH 

2 


i 


1 1 . 


s. a., alk.; i. NHs 

'i 

5.800' ■ 

1720 + 20 

3000 

1 . 

1 . 

s. HNO 3 , H 2 SO 4 , HF, a(i. 







reg.; i. HO, alk. 

4 


d. 


8. 


8. al., eth.; 1 . HBr 

5 

5.4 

2810 

3900 

1. ! 


s. HNOs, fus. KNO 3 ; 1 . 







HCI.H 2 SO 4 

6 

3.23'« 1 

1 . . 


8. d. 

8 d. 

.s. ai., eth. 

7 

3.00'« 

Id 


8. d. 

s. d. 

8. ahs. al., eth. 

8 

LSlfi"" 

1-28+2 

148..5’'* 

s. d. 


. s abs. al., eth., chi., ac. a. 

9 

3.303"* 

1 >800 

subl 

1 


1 1 . al., chl., CS 2 

10 


-SH'A 130 


' s. 

\. s. d. 

; 1 . al>8. al. 

11 

2.975'-’' 

d. 325 


s. 


8. acet.; sl. s. al., chl. 

12 

2.177'» 


111.2 

.s. 


8. al., chl.; 1 . eSa 

13 


1 1 




s. al. 

14 

1 5 03 

rn. 2320 ! 


' 1. 

1 . 


15 

5.758" 

Jgn- i 


1 1. 

' 1 . 

s. a. 

l(i 

4 87"* 

1970 1 


' si. 8. 

I s. 

.s. HNOs, HF, alk. 

17 

4.339 

1907 1 

1 - 

1. 

1 . 

s. a., aik. 

18 

3.357"> 

690 

, d. 1750 

, o.s-« 


s. a., alk.; i. abs. al. 

19 

1 4.00"* 

d. 480 


V. si. s. 


s. acet. anhyd., eth. ac., 


1 





acet. 

20 


i d. 180 


8. 



21 

2 933"" 

d. 180 

130"'" 

8. 



22 

2.824, 3.(i4 *' 


127 

1 * i 

1 

V. 8 . HNOj 

23 

' 2 8«" 



,d. 1 

1 

s. dll. HNO 3 

24 

1.829 

-77 + 2 

126.7 

' 8. d. 


s. al., eth., ae. a. 

25 

3 64 



1 


s. HNOs 

20 

' 3.390"* 

d. 




sl. s. acet. 

27 

2.459"* 

300 

480 


i 


2S 

,4.42 



1. 

1 !• 

s. HF; i. a., al., eth. 

29 

' 5.4S'7 



1. 

; 1 . 

s. HF; i. a., al., eth. 

10 


d. in air 





31 

4.20 

,d. 




is. h. Hs6i,' HN6-,; sl. 8. 







, KSH; i. alk., HCl 

32 

4 7*'' 

d. 


1. 


s. alk. sulf.; sl. s. alk.. 







HCl, HNOs, HiSOi 

33 

3.00 

id. 


' i. 

1 

, s. dll. HNOi, alk. bulf.. alk. 

34 



i 

1 s- 



35 



1 

' V. s. 

id. 

8. al. 

30 

Iq 1 000^, 

!o 

; 100 


1 

« al. 


s. 9108" 



■ 1 

i 


37 

5.851 g/1. Iq 

-112 

; -107.1 

124 l^cm'; 

,8 4“cn]3; 



3.00- 



11.9-'*«ein» 

! i 

i712»"em3 

[ 


3S 

, 8. 2 7 ' 

1800 


d. ev H- i 

1 


39 

' 2.09 

1 - 4 H 20 . 100 


V. s. 

|v.s. 


40 

2.575 

1 150 5 

- 6 HAI 8 O 

V s. 

i V. s. 

s. abs. al. 

41 

2.044 

1 


, .000033'!‘> 


1 sl. s. dil. a. 

42 

9.17 



' 1. 

!«• 

' 8. h. dll. a. 

43 

, 3.30 

i 


8. d. 

s. 


44 




' i. 



45 

i 3.793 

d. 900 


, 44.2" 

, 4,7111" 


40 

1 3.280 



,35.9’" 

! 21. C" 


47 

5.51 

' 1490 ! 

2.500 d. 

.si. d. 

d. 

j V. 8. dll. a., h. KOH 

48 

1 

1 


: 9.03^ 



49 


74 1 

-6HA 100 

j 1G8*'- 


j sl. 8. al.; i. eth. 

.50 

i i 

! 


V. s. 


1 s. al.; i eth. 

1 

.■>17 




PHYSICAL CONSTANTS OF 


No 



Mol. 

Crystalline form, color and index 




■wt. 

of refraction 


Yttrium 




1 

bromide. 

YBrs-OHaO 

490 81 

col. tabl., deliq . 

2 

carbide 

YCs 

112 94 

micro-cr. yel . 

3 

carbonate . 

YziCOME^O 

411 92 

wh.-redsh. powd 

4 

chloride 

YC1.1 . 

195 29 

shin. wh. leaf. . 

5 

“ 

YarHoO 

213 31 

col 

6 

“ 

YCIj-GHjO 

303 39 

rhomb, redsh.-wh., deliq 

7 

fluoride 

YFs ins 

154 93 

gelat 

8 

hydroxide 

Y(0H)3 

139 94 

wh.-yeL, gelat. or powd 

9 

iodide 

YI 3 

469 68 

delin . . 

.0 

nitrate 

Y(N03)3-4H-0 

347 01 

redsD. wh. pr 

11 

“ 

Y(N03)3-6H>0 

383 04 

redsh.-col., deliq. cr 

12 

oxalate 

Y2(r204)r9H.0 

604 05 

wh cr. powd 

13 

oxide (yttna) 

Y 3 O 3 

225 84 

col.-yelsh. cr. or powd 

14 

sulfate 

Y2(R04)3 

466 02 

wh. powd 

15 


Ya(S04)3-8H.0 

610 15 

monocl. col.-redsh., 1.543, 1.549, 





1.576 

16 

sulfide 

Y>S3 

274 02 

yel .-gray powd 


Yttrium complexes: 




17 

Hexaantipyrineyttrmm 

fY(C,iHi=N20),.]. 

1516.63 

col hex cr 


perchlorate 

(C104)3 



18 

Hcxaantipyrineyttnum 

[Y(CiiHi2N20).]1,. 

1599 02 

col. cr 


iodide 




19 

Zinc 

Zn 

65 38 

hex hluibh-wh. met 

20 

acetate 

Zn(C2H»02)2 

183 47 

monocl 

21 

“ 

Zn(C2H302)2-2H.0 

219 60 

monocl. col. 1.494 

22 

alummatc (gahnite) 

ZnAl 204 

183 32 

1.78 

23 

amide 

Zn(NH2)2 

97 43 

amor., wh powd ‘ 

24 1 

or//ioarsenate (kottigite) 

Zna(As04)2*8H20 

618 09 

monocl. 1.662, 1.683, 1 717 

25 ! 

1 

benzoate . 

ZnCCrHsOili 

307 60 

wh. powd 

26 i 

borate . . 

3Zn0*2B20.i 

383 42 

wh. amor, powd., or trici cr 

27 

bromate 

Zi.fBrOOs-OHoO 

429 31 

cub, wh . . 

2S 

bromide . 

ZnBro 

225 21 

rhomb, col., byg . . 

29 

butyrate, . 

ZnfC4H702)2-2H20 

275 61 

wh. pr . . . 

30 

caproatc 

Znfr<iHii02)2 

295 68 

wh. need 

31 

carbonate (smithsonite) 

ZnCOs . 

125 39 

trig, col., 1.818, 1.618 

32 

chlorate , . . 

Zn((’l()3)r4H20 

304 36 

cub. col.-yelbh., deliq 

33 i 

chloride 

ZnCh . 

136 29 

cubic wh., dchq 

34 

" , diamnnne 

ZnG2'2NH3 

170 36 

col 

35 

1 chromrte 

ZnCV04 

181 39 

lem. yel., pr 

36 

dichromate . 

ZnCraCh 3 H 2 O 

335 45 

or .-yel. powd., or redsh br. <r., hyg 

37 

citrate 

Znd('hH6a)2'2Il20 

610 37 

wh. amor, powd 

38 

cyanide 

Zn(CN )2 . 

117 42 

rhomb, col . 

39 

ferrite 

ZnFe»04 

241 06 

oct. blk 

40 

ferrocyanide . . 

Zn2FefCN)« 

342 71 

wh. powd 

41 


Zn..Fe(CN)«-3H2() 

396.76 

wh. powd . . 

42 

riuoridc... . 

ZnF2 . . . 

103 38 

col., monocl. or tncl 

43 

“ 

ZnF2 4 H 2 O 

175 44 

rhomb . . 

44 

fiuosilicate 

ZnSiF6-6H20 

315 54 

hex. pr., col . , 

45 

formaldebydesulfoxylatc i 

Zn(HS02CH20)2 

255 57 

rhomb, pr 

40 

** , 1 

Zn(OH)HS02* 

177.48 

rhomb, pr 


, basic 1 

CHjO 



47 


ZnfCH02)2 

155 42 


48 

formate ... | 

Zn(CH02)2-2H20 

191 45 

monocl. wh , 1.513, 1.526, 1,566 
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INORGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 




density 

point, “C 

point, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 




V. s. 


sl. 8. al.; i. cth. 

2 

4.13>'* 



d. 



3 




1 . 


sl. s. aq. cdz; s. (NHtljCbs; 







dll. min a.; 1 . al., cth. 

4 

2.8‘'‘ 

680 


7810 

82“ 

60.1*5 al., 60.6*5 pyr. 

5 


-HjO, 160 


V. 8. 


6 

2.18'^ 

-SHod, 100 


21720 

233“ 

s. al.; 1 . eth. 

7 




i. 


V. sl. s. dll. a. 

8 


d. 


i. 

1 . 

8. a., NH 4 CI; i. alk. 

9 




V. 8. 


s. al ; sl. 8. cth. 

10 

2.682 



8. 


s al., HNO 3 

11 

2.68 

-SH-0, 100 


134 . 722.5 


V. s. al., eth., HNO 3 

12 


d. 


0.0001 


sl. 8. HCl 

13 

4.84; 5.046 

2410 


.00018“ 


s. a.; 1 . alk 

14 

2.52 

d. 1000 


5.38“ 

s. 

s. .said. aq. K 2 SO 4 

15 

2.558 

- 8 H 20 , 120 

d. 700 

9.763“ 

4.90*« 

s. cone. H'SOa; 1 . al., alk, 

16 




d. 


d. a. 

17 


293-6 d. 


0.55“ 



18 


280-2 


4.65“ 



19 

7.14 

419.4 

907 

i. 

1 . 

8. a., alk., ac. a. 

20 

1.84 

242 

subl. vae. 

30“ 

44.6100 

2.825, 166“ al. 

21 

1.735 

237 

- 2 H 20 . 100 

31.1“ 

66.6*“ 

2al. 

22 

4.58 



1 . 

i. 

sl. 8. alk.; i. a. 

23 

2.13^f- 

d. 200 


d. 

d. 

1 . eth., al. 

24 

3 aoo*!* 

d. 100 


i. 

1 . 

s. HNO 3 , HsAsOi, alk. 

25 




2.6115 0; 

14450 





2.46“ 



26 

amor. 3 64, 
cr. 4 22 

980 


s- 

1 

amor. s. HCl; cr. i. HCl 

27 

2.566 

100 

1 -OHiO, 200 

100 

V. s. 


28 

4.219* 

394 

650 

447“; 

1 675*“ 

V. s. al., eth., NH 4 OH 





471-6 



29 




10.7*0 

d. 


30 




1 . 032 * 5 1 



31 

4.44 

-CO 2 , 300 


0.001'- 


8 . a., alk., NH 4 salts; i. 







NHs, acet., pyr. 

32 

2.15 

d 60 

d. 

2622*' 

V. s. 

167 al.; s. glyc., eth. 

33 

2.91“ 

262 

732 

43225 

615*“ 

100*2-5 al.; V. 8. eth.; i 
NH 3 

34 


210.8 

d. 271 

d. 



35 




1 . 

d. 

s. a.; i. acet., liq. NHa 

36 




V. 8. 

Id. 

8. a.; i. al., eth. 

37 




.sl. 8 



38 


d. 800 


0.0005“ 


s. alk., KCN’ NHs;’ 1 . al. 

39 

5.33“ 

1590 




8. cone. HCl; i. alk., dil. a. 

40 




I. 


8. excess alk; 1 . dil. a. 

41 


d. 


1 . 

i. 

d. NaOH; s. NHtOH; v. 
8l.8. NHs; 1 . Ha.al. 

42 

4.84*6 

872 


sl. 8. 

s. 

8.h.a., NH40H;i.aI.,NH3 

43 

2.535*!* 

-4H20, 100 


1.6” 

8. 

s. NH 4 OH, a., alk. 

44 

2.104 



V. s. 


45 


d. 


V. s. 

y. 8. 

d. a.; trans. by alk.; i. al. 

46 


d. 


>• 

i. 

d. a.; trans. by alk.; * al. 

47 

2.36 


d. 




48 

2.207“ 


d. 

5.2“ ' ' ’ 

38'“ 

i. ai. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Formula 

Mol. 

Crystalline form, color and index 

wt. 

of refraction 


Zinc 




1 

gallate. 

ZnGa 20 i 

268 82 

fine wh. cr., 1.74 
wh. amor, powd 
rhomb, col 

2 

3 

glyceropbosphato 

hydroxide 

ZuCaHvOcI* 
Zn(OH )2 . 

235 49 
99 40 

4 

lodate 

Zn(I03)2 

415 22 

wh. cr. powd . 

5 

** 

Zn(I 0 .i) 2 - 2 H 20 

451 25 

6 

iodide... . 

Znla 

319 22 

cub. col. or wh. powd., deliq 

7 

d/>lactate. 

Zn(CgHsOi)2-3H20 

297 57 

wh. rhomb, cr 

8 

d-lactatc 

Zn(C|H 6 C> 2)2 3H20 

297.57 

wh. need . . 

9 

laurate 

Zn(Ci 2 H 2 .i 02)2 

463 99 

wh. powd 

vlt. br. or blk., deliq 

10 

permanganate 

Zn(Mn04)2-6H20 

411 34 

11 

nitrate 

Zn(N03)2*3H20 

243 44 

need 

12 

“ • • 

Zu(N03)2'6H20 

297 49 

tetr. col. 

13 

nitride 

ZnaN. 

224 16 

gray 

14 

oleate 

Zn(('iHH« 02)2 

628 27 

wax-like solid 

15 

oxalate 

ZnC 204 2 H 2 O 

189 43 

wh. powd 

16 

oxide 

ZnO 

81 38 

wh. or yelsh., amor, powd 

17 

" (xincite) 

ZnO 

81 38 

hex. wh., 2.008, 2.029 

18 

" . per- 

2,4-pentanedione ilonv. 

ZnOc 

97 38 

wh.-vcl. jK)wd 

19 

Zn(C5H702). 

26:} .59 

neinl 


(acctylapetonatcj 




20 

1 -phenol -4-siil fon ate (p-) 

Zn(C6H50iS)r 

8 H 2 O 

Zn,(m )2 ' 

5.55 83 

dear, col. cr. or fine wh. powd., effl 

21 

orf/iophosphate 

386 18 rhomb, col 

22 

orlAophosphate 

Zn,(I*04)2*4H20 1 

458 24 

rhomb, col., 1..572, 1.591, 1.59 


(a-hopeite) 

1 


23 

orf /lophoephate 
0 -hopeite) 
orfAophosphate 
(parahopeite) 
or/Aophosphate 

Zn,fm)i’4H20 1 

45S 24 

rhomb, col., 1.574, 1.582, 1.582 

24 

Zn,(I>04)-4H20 

458 24 

tricl. col , 1.614, 1.625, 1.665 

25 

Zn,(P 0 i)rKH 20 

530 31 

rhomb, pi 

26 

“ , tetra-H 

Zn(H 2 P(),)r 2 H.(> 

295 48 

tricl 

27 

pyrophosphate 

Zn.PiO 

304 80 

wh powd 

28 

phosphide . 

ZnaP. .. 

258 18 

cub. dk. gray 

29 

Aypophospbite 

Zll(H 2 P 02)2 Hi 0 . 

213 47 

col., hyg. cr. powd 

30 

picrate 

ZiiCCVH^NiO)- 

8 H 2 O 

Zn((l7HB0i)r3H-.0 

665 71 

yel. cr. powd., exp 

31 

salicylate 

:}93 65 

need 

32 

selenide 

ZnSe 

144 34 

hex., 2.89 

33 

orfAosilicate (willemitc) 

Zn2Si04 (or 2ZnO' 
S 1 O 2 ) 

222 82 

trig., 1.694, 1.723 

34 

silicate (calamine) 

2 Zn 0 -Si 0 .rH !0 

240 84 

rhomb., 1.614, 1.617, 1.636 

35 

mcfosilicate 

ZnSiOa 

141 44 

hex. col. 

36 

stearate i 

7j)(CuHM2 

632 31 

light Dowd. 

rhomt). col., 1.658, 1.669, 1.670 

37 

sulfate (ainkosite). 1 ZnS 04 

161 44 

38 

“ 

ZnH04-6H20 

269 54 

muiiocl. or tetr. col 

39 

“ (goslaritcj , ZnSOi 7 H 2 O 

287 55 

rhomb, col., effl., 1.457, 1.480, 1.484 

40 ; 

sulhde (a-) (wurzite) 1 

ZnS 

97 44 

hex. col., 2.356, 2.378 

41 ! 

“ (fi-) (sphalcritel 

ZnS 

97 44 

cub. col., 2.368 

42. 

ZnSH-O 

115 46 

yelsh.-wh. powd 

43 1 
j 

sulfite 

ZnS 0 .-, 2 (or 2 J)H 20 

( 

181 47 
190 48) 

wh. cr. powd 

44' 

tartrate 

ZnC 4 H..a H 2 O (or 

231 47 

wh. powd 

1 


2 H 2 O) ( 

249 48) 

45 

tellurate . 

Zn.aTeOB 

419 75 

heavy granular ppt. wh 

46 j 

tell unde 

ZnTe 

192 99 

cub. red, 3.56 . 




INORGANIC COMPOUNDS (Continued) 


Melting Boiling 
point, “(' point, %' 


Solubility in grams per 100 ml of 

i. I I Aloohol, acids, etc. 


1 6.15 calc. 

2 

3 3.053 

4 4.98 

5 

6 4 . 666 '«-‘‘^ 


10 2 47 

11 

12 2.065i< 


-.5HoO. 100 

45.5 

36.4 


.00000020 !*> 
.si. 8. 

0. 877 1.5 

430«; 511 

437.7« 

1. e?-* 16 

5.7''> 9^' 

0.011- o.t 

V. 8 . V. 

327.3*“ 

184.3«» * 


1 . al., etb. 
s. a., alk. 

8. HNOs, alk. 

8. HNOa, NH 4 OH 
s. a., al., eth., NHi. 
(NHilaCOs 
V. si. s. al. 

.104 h. 98% al. 

0.010’5 al. 
d. al., a. 


14 


70 


1 . 


-1. s, acet. 

15 

2.562« 

.s. 100 


.00079'« 


.s. a., alk. 

16 

5.47 

>1800 


.0001 6» 


s. mm. a., dil. ac. a . 
NH 4 OH 

17 

5.606 

>1800 

subl. 1800 

.00016** 


8. a., alk., NH 4 III; >. 
NHa, al. 

IS 

1.571 



0.0022 


d. a. 

19 


138 

.siibl. 


V. s d 

V. s. bz., acet.; s. al. 

20 


-8H-(), 125 


62.5 

250""' 

55.6*’ al. 

21 

3.998' '• 

900 



1 . 

h. a., NH 4 OH; 1 al. 

22 

3.04 

tr.>105 


' 

1 . 

V. s. a., NHiOH, NH 4 
salts 

23 

3.03 

tr.>140 


1 

1 

V. s. a.. NH 4 OH. NH 4 
salts 

24 

3.75 

tr.>163 



*• 

V. s. a.. NH 4 OH, NH 
salts 

25 

3.109ir- 



i. 


s. alk. 

26 


100 d. 


(1. 



27 

3.75-u 



1 . 


8. a., alk.. NH 4 OH 

28 

4.55>'’ 

>420 

1100 

\ 


d. H-m ev. H 3 P, HNC, 







viol. s. dil. a.; 1 . al. 

29 




s ' 


s. alk. 

30 


exp. 


s. 1 



31 
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s. al. 

32 

5.42i'> 


1 

1. 


s a. 

33 

3.9 

1509 1 

1 

1 


I. 


34 

3.45 



I. 

1. 


35 

3.52 

1437 


1. 



36 


130 


i. ! 


1 . al., eth. 

37 

3.74'^ (3.4) 

d. 740 


86.5«o 

80.8"'“ 

si. a. at 

38 

2.072''- 

tr. 70 


s. 

117.5«' 


39 

1 97 

tr. 39 

-7HjO, 280 

96.5-'« 

663.6'“" 

si. s. al. 

40 

4.087 1 

lS5{)!i-oaii.. 

subl. 1185 

.00069 


V. s. a.; i. ac. a. 

41 

4.102*- 1 

tr. 1020 


.000065''’ 


V. s. a. 

42 

3.98 i 

1049 


I. 


s. a. 

43 




0.16 

d. 

s. HiiSOs; i. al. 

44 




0.05.5‘‘' 



45 




I. 

1. 

s. a. 

46 

6 . 3416 ; 5.5413 

1238.5 


'■ 

i. 

s. a. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

1 

Zinc 

thiocyanate 

Zn(SCN)s 

181 54 

wh. powd 

2 

valerate 

Zn(C5H902)2-2H20 

303 66 

wh. glist. sc. or powd., disg. odor 

'i 

Zinc compiexes: 

Tctramminezmc per- 
rhenate 

Tetrapyndinezinc 

fZn(NH3)4](Re04)2 

634 13 

wh. cub. cr 

4 

Zn((\H6N)4SiF6 

523 83 

rhomb, wh 

5 

fluosihcate 

Zirconium 

Zr 

91 22 

cub silv. wh.-grav 

6 

acetate, basic 

Zr0H(('.H302)3(?) 

285 36 

wh. cr 

7 

bromide, di- 

ZrBr. 

251 051 

blk. powd., ign. m air 
bl.-blk. powd 

8 

“ , tri- 

ZrBu 

330 97 

9 

“ , tetra- 

ZrBr4 

410 88 

wh. cr. i»owd., hyg 

10 

carbide 

ZrC 

103 23 

hard gray metallic 

11 

chloride, di-. 

ZrClo 

162 13 1 

blk 

12 

“ , tri- 

: Zr(l3 

197 59 

brn 

13 

“ , tetra- 

Zr(’l4 

233 05 

wh. lust, cr 

14 

fluoridc 

ZrF4 

167 22 

hex. col , 

15 

hydroxide 

Zr(OH)4 

159 25 

gelat. or wh amor, powd 

16 

iodide 

Zrl4 

598 90 

wh. or yel cr 

17 

oxide, di- (baddelcyite) 

ZrO. 

123 22 

col.-ycl. or br., monocl., 2.13, 2.19, 

18 

“ “ (zirconia) 

ZrO. 

123 22 

2.20 

19 

(Hf02<l7l,) 
phosphide i 

ZrP2 

153 26 

gray 

20 

selenate , . 

Zr(Se04)r4H20 . 

449 20 

hex. transp. cr 

21 

or^/iosilicate (zircon. 

ZrSi04 

183 28 

tetr. col -red or var color, 1 92-96, 

22 

hyacinth) 

silicide 

ZrSi 2 

147 34 

1.97-2.02 

steel-gray rhomb. lu.st. met 

23 

sulfate 

Zr(S()4)r4H20 

355 40 

rhomb, col. or wh. cr. powd 

24 

sulfide 

ZrS* 

155 34 

steel-gray cr 

25 

Zirconyl bromide 

Zr0Br2xH20 


brill, need., deliq 

26 

chloride 

Zr0Ci2*8H20 

322.26 

tetr, need, wh., effl., 1.552, 1.563 

27 

hydroxide (metazirconic 

ZrO(OH )2 (or 

141.24 

gelat. wh 

28 

acid) 

iodide 

HjZrOj) 

ZrOh-SH-O 

505 19 

col. need., hyg 

29 

sulfide . 

ZrOS 

139 28 

yel. powd 
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INORGANIC COMPOUNDS (Continued) 


No. 

Sp. gr. or 
density 

Melting 
point, ”C 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 





8. 


8. al., NH^OH 

2 




2.62< * 

s. 

ca. 2.5 al.; v. si. s. eth. 

3 

3.608“ 





0.1852 cone. NH 4 OH 

4 

2.197 






5 

6.4 

1900 

>2900 

i. 

i. 

8. HF, aq. rcg.; si. s. a. 

6 




s. 



7 


d.>350 


d. ov. H 2 



8 


d. 350 


d. ev. Hs 



9 


volat. 


d. 


s. al., eth. 

10 


3532 

5100 

1 . 


s. a., dll. HF 

11 


d.>350 


d. ev. H 2 i 


12 


d 350- 


d. ev. H 2 





Zr(^l2 





13 

2.80 

subl. 300 


d. to 


s al., eth., cone. H(Jl 





ZrOCh 



14 

4.43 

subl. 

d. 

1.39 

d. 

8. HF; 1 . a. 

15 

3.25 

- 2 H 2 O. 550 


0.02 


8. a.; 1 . alk., al. 

16 




8., d. 

8. 

d. al.; 8. a., eth.; si. s. 







bz., ()S2 

17 

5.49 

2700 

(4300) 

1 . 

i. 

B. H 2 SO 4 , HF 

IS 

5.71-3 

2950-3000 


1 . 

i. 

8. H 2 SO 4 , HF 

19 

4.77“ 


i 

i. 



20 


i - 3 H 2 O, 100 

! -4H-.0, 130 

8. 


J r 1. s. al., cone. a. 

21 

4.56 

I 2550 

i 

1. 


1 i. a., aq. reg., alk. 

22 

4.8822 

i 

1 



i 

1 . 

23 


1 -SHiO, 120 

i 

146^5 


8. H2S04, i. al. 

24 

3.87 


1 




25 


-HeO, 120 

1 

s. 


8. h. cone. HBr 

26 


- 6 H 00 , 150 

j - 8 H 20 , 210 

s. 

d. 

8. al., eth.; si. s. HCl 

27 




si. 8. 


8. al.; si. 8. dil. HCl, dil. 




1 



HNO 3 . oxal. a. 

28 


d. 


V, s. 

V. s. 

V. 8. eth.; 8. al. 

29 

4.87 

ign. in air 




1 
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PHYSICAL CONSTANTS OF 


Metallic salts of organic acids will be 


No 

Name 

Formula 

Mol. 

wt. 

(Vystallino form, color and index 
of refraction 


Aluminum: 




1 

Diethylalummum 

\l(C7Hn04), 

504 45 

wh. need or pr 


malonate 





Tnethylaluminum 

AKCiH.), 

114 1.5 

col. liq., ign in air, 1 480" 

3 

Tncthylaluminurn 

4A1(C2H5).v 

67S 97 

col. Iiq 


etherate 

3{C2H&)20 



4 

Tnraethyl alu mi n uin 

AKCHs)^ 

72 07 

col. liq., ign in air, 1.432'* 
wh. need 

5 

Tnphcnylaluminum 

Antimony: 

Al(CoH»)i 

258 27 

col liq 

6 

Antimony ethoxidcfous) 

Sb(C.H50)3 

256 94 


(tricthyl antimonitr) 




7 

Pentamethylantimonv 

Sb(CH,)5 

196 93 

existence doubtful 

S 

Triethylantimony 

SMCsHbla 

208 94 

liq 

9 

Trimcthylantimonv 

Sb(CHi).i 

166 86 

lit! 

10 

Triphenylantimony , 


353 06 

col. tncl. pi 


(triphcnylstibine) 

Arsenic: 




11 

Arsanilic acid (p) (p-am- 
inophenylarsinic acid) 

HjN(’.iI.VsO(OH )2 

217 04 

wh. need. 

sm. yel. iiei-d 

12 

Arscnoacctic acid . 

(AsCHjCOOH), 

267 91 

13 

Arsenobenjtenc 

(\,H*As^AsCVHb 

304 02 

wh need 

14 

Cacodyl oxide (dicacodyl 

1 oxide) 

Cacodyl sulfide 

K(’Hi).aH20 

225 96 

col. Iiq 

15 

[(CHOjAsI-S 

242 02 

ml 


1 (dicacodyl sulfide*) 




16 

Dimethylarsine (cacodyl 
hydride) 

Dimethylarsmic acid 

• ('Hd’AsH 

105 99 

eol. Ii(i„ ign in air 

17 

WCHi)/) OH 

137 99 

odorl , col. pr 


(cacodylic acid) 



yel. oil 

Ifi 

Dimethyl bromansi no 
(cacodyl bromulc) 

(('H.hAsBr 

184 89 

eul. liq., iiifl 

lf> 

Dimethylchl oransi ne 
(cacodyl chloride) 

((’HdiAsd 

140 44 

col. liq 

20 

Methylarsme 

('H,AsH2 

91 96 

21 

Phenylarsonic acid 
(benzene arsonic aeidl 
Tetraethyldiarsiiio 
(ethyl cacodyl) 
Tetraethyidiarsvl 


202 03 

col. j)r 

22 

f(('.dib)2Asj. 

266 06 

oil 

23 

rAs(C2H5)2).' 

266 06 

liq 

24 

Tetramethyldiarsyl 

(As(CH,)2]-* 

209 96 

ool.-vel. oilt liq , highly poisonous. 

2.) 

Triethylarsine (arsenic 

\s((‘.Hb )2 

162 09 

eol. Iiq 


triethyl) 



col. Il(| 

26 

Trimcthylarsinc (arseiiK* 
trimethyl) 

AsO’H,h 

120 01 

wh. iietd or rhomb, pi.. 1.613!H« 

27 

Triphenylarsine (arsenic 
triphenyl) 


306 21 

2H 

Beryllium: 

Di-n-butyl beryl 1 1 u 1 n 

Be(('Jb). 

123 25 

col. Ik| 

29 

Diethyl teryllium 

Bp(C.H61. 

67 14 

col. bq 

30 

Dimcthylbcryllium 

Be((^Hi)> 

39 09 

wh. need 

31 

Di propyl beryllium 

Bismuth: 

Be(C,HT)- 

95 19 

i>q 

liq. (exist, (jnest.) 

32 

Methylbismuthinc 

CHiBiH* 

226 05 

33 

Triethylbismuthine (bis- 
muth triethyl) 
Trimethylbismutbi ne 

BifC-Hth 

296 18 

hq. . 

34 

Bi(CH,). .... 

254 10 

liq- . 


(bismuth trimethyl) 
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METAL-ORGANIC COMPOUNDS 


found in the preceding nection of the table. 






iSolubihty in grams per 100 ml of 

No. 

Sp. gr. or 
density 

Melting 
point, °C 

Boiling 
point, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

, 

1.0S4«» 

98 




8. org. .solv. 

2 


<-18 

104 

112'« 

exp.; d. to 
Al(OH),, 
oxp. 

+C'H„ 

d. al ; 8. bz., cth. 

4 

5 


(1 

190 200 

130 

d.toAKO 

d. 

H).-,-f(’H4 

8. eth. 

d. al., chi., coil, 8. bz. 

() 

1.524'- 


95' 1 

d. 


s. org. liqs. 

7 

8 

9 

10 

1.324« 

1.52316 

1.4343« 

(1.4998) 

95^100 

<-29 

50, (40 .53) 

1.50 5 

80 6 
>2201; 
>3607*0 

si. s. 

1. 

1. 

1. 

vl. s 

1. 

8. al., eth. 

s. eth.; 1 . al. 

s. org. solv.; si. s. al. 

11 

12 

i;i 

14 

] 4S0' • 

232 

>260, d. 20.5 

212 

—25 

140-51 

1. 

1. 

si. s. 


s. eth., MeOH; .si. s. al., 
acet.; i. bz., chi. 
s. pyr., alks., alk. carb; i. 
al., eth., cbl. 

8. bz., chi., CS 2 ; si. s. al., 
1 . eth. 
s. al., eth. 

1.5 



211 

si. .s. 


$. al., eth. 

Iti 

1.213^ 


35.671' 



8. al., eth., chi., bz., rS> 

17 


200 


82.9‘’-' 

V. .s. 

s. al.; 1 . eth. 

18 



130 




19 

20 
21 

:>i 

1 .700 

< 4.) 

j 1.58-02 <1. 

106.5 107, 
(109) 

' 2 

1. 

0.00085 

3 36*’'» 

31 

1 

V. s al.; 1. eth. 

s. al., eth. 

18.47" 95% al. 

22 



185 90 

1 


.s. al . eth. 

2a 

24 

2.5 

1.4 

1.1.5 

1.1.52 

-0 

186 

170 

1407.«! 

1 

.si. s. 

1 . 


s. al., cth. 
s. al., eth. 

2t) 

1.124 


70 

.si. S. 


8. eth. 

27 

1.2225«'i 

W)- 00,5 (57) 

>360 (In 
(U>) 

1. 


V. s. eth., bz.; si. s. cold, al 

28 

29 

20 

31 


12 

<-i: 

nous 

110"- 
subl. 200 

245 

d. 

d.toC'Hc 

d. to CHv 

d. 


32 

33 

2 .30"' 

1 82 


no 

1077» 

i. 

1. 

1. 

s. al., eth. 

8. al., eth. 

34 

2 .300"« 


no 

1. 

1 

s. al , eth. 
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PHYSICAL CONSTANTS OF 


lo. 

Name 

Formula 

Mol. 

Crystalline form, color and index 

wt. 

of refraction 


Bismuth: 




1 

Tnphcnylbismuthinp 

BiiCbHbls 

440 30 

monocl 


(bismuth tnphonyl) 

Boron: 




2 

Aminophcnyl boric acid 
(mj 

Amylboric acid (n) . 

(NH2CbHi)B(OH)2 

136 95 

wh. hex. pi 

3 

(Cf.Hi,)B(OH)2 

115 98 

col. fl 

4 

Anisylboric acids, o.m.p 
(methoxyphcnylbonc 
acids) 

CH.,OCi,H4B(OH)2 

151 96 

wh. cr 

5 

Bonne carbonyl 

BH<CO 

41 85 

col. unst. gas 

ti 

Butyl bone acid (n). 

C4H.B(0H)2 . 

101 95 

col cr 

7 

Butylboric acid (/n 0 

aH9B(OH)2 

101 95 

wh. cr 

8 

Diethoxyboron chloride 

(C2H50)2BCI 

136 40 

col. liq 

9 

Diisoamyloxyboron 

chloride 

Dimcthoxybonne 

(CbHiiOl-BCl . 

188 56 

col. liq 

10 

(CHsOaBH 

73 90 

col liq., unst 

11 

Dimethoxyboron chlo- 

(CH30)-.Ba 

108 35 

col liq 


ride 



12 

Dimethvlboric acid (di* 

(CHsl-iBOH 

57 90 

col. Iiq 

13 

methyfhydroxyborine) 
Dimethyllxinc anhydride 

(CHsliBOBCCH,)- 

97 78 

col 

14 

Dimethyl bonne tri- 

(CH3)jNBH(CHj)2 

101 01 

col hq 

15 

methylammine 
Dimethylboron bromide 

(CH 3 ) 2 BBr 

120 80 

col luj. or gas 

16 

Dimethyl boron iodide 

(CHi)2BI 

167 81 

col lu| 

17 

Dimethyldiborane (1,1) 
(unsym.) 

B2H4(CH3)2 

55 74 

col ga.s 

18 

Dimethyldiborane (1,2) 
(sym.) 

B2H4(CHj)2 

55 74 

col. unst. gas 

19 

Dimethyl tri bonne tri- 
aminc (B) 

(CH3)2B,iN4H4 

108 59 

col hq 

20 

Dimcthyltribonue tn- 
amine (iV) 

(CH4)2B3NaH4 

108 59 

col hq 

21 

Dimcthyltnborine tri- 
aminc (,V-B) 

(CH3)2B.,N4H4 

108 59 

col h(i 

22 

Diphenyl boric acid 
(diphenylhydroxy- 

(C,.H5)2B0H 

182 03 

col. radiating cr 


borine) 




23 

Diphenylborori bromide 

(Cf-Hsl-BBr 

244 93 

col. vise, liq or or 

24 

Diphcnylboron chloride 

(C„H 6 ) 2 Ba 

200 48 

col vise hq 

25 

Di- 7 >-tolylbonc anhy- 
dride 

Ethoxyboron dichloride 
I‘)thyl boric acid 

(C7H7)2B0B(C7H7)2 

402 15 

wh powd 

26 

CaHsOBCh 

126 79 

col. ll(l 

27 

(C2Hs)B(OH)2 

73 90 

wh, cr 

2h 

Furanylbonc acid (8) 

(C4H30)B(0H)2 

i 111 90 

wh. cr 

29 

Hexylbonc acid (n) 

CcH,3B(OH)2 

130 00 

wh er 

30 

Isobutylboric acid 

(:,h,b(OH)2 

101 95 

rol cr 

31 

Methoxyboron dichloride 

CHiOBt'b 

112 77 

col 111 ! 

32 

Methoxyboron difluoride 

CHjOBF. 

79 85 

col. h([ 

33 

Mcthylboric acid 

CH3B(0H)2 

59 87 

wh. pi 

34 

Methyl bonne trimethyl- 

(CH3)3NBHL.riIi 

80 98 

col hq 


ammine 




35 

Methyldiboranc 


41 71 

col. very unst gas 

36 

Mcthyltribonne tn- 

CIEBuNiHs 

94 56 

co^ 1 q 


amino ( B) 

i 
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METlX^imOANIO COMPOUNDS (Continued) 






Solubility m grams per 100 mi of 

No. 

Sp. gr. <«* 

Mdting 

Boiling 
point, T 




de^ty 

point, “C 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

1.586 

78 




i 

▼. s. ehl.; a. eth., aeet.; sl. 







B. al. 

2 


d. 

d. 

si. s. 


8 . al.; sl. a. eth. 

3 


93-4, d. 

d. 

8. 

8. 

8. eth., dicMoroethane 

4 


d. 


bI. s. 


a. al., eth., ba. 

5 


-137.0 1 

-63 

d. ' 

d. ' 


6 


92-4 

105 d. 

d. 

a. 

ft. 

] 

V. 8 . al., etii., chi., acet., 
aeet a. and esters; al. s. 
b*., CQt, pet, e^. 

7 


d. 

8. 


8. eUi. 

8 



112.3 

d. 

d. < 


9 



110-15»* 

d- 

d. 


10 


-130.6 

25.9 

d. 

d. 


11 


-87.5 

74.7 

d. 

d. 


12 



o*« 

V. 8. 



13 


-37.3 

43 

hyd. 

hyd. 


14 


-18.0 

d. 172 

d. 

d. 

s. eth. 

15 


-123.4 

22 

d. 

d. 


16 


-110 7 

65 

d. 

d 


17 


-150.2 

-2.6 

d. 

d. 


18 


-125 

4.9 


d. 


19 


-48 

107 

hyd. 

hyd. 


20 



108 

hyd. 

hyd. 


21 



124 

hyd. 

hyd. 


22 


264-67 

215-35'^ 

*• 

1. 

s. eth., al., pet. eth. 

23 


25 

150-60® 

d. 

d. 

a. bz. 

24 



271 

d. 

<!• 

a. bs., pet. eth. 

25 


78 


1. 


a. al., eth., bi. 

26 



77.9 

d. 

d. 


27 


subl. 40 


s. 

s. 

8. al.. eth. 

28 


110 d. 

d. 

8 


V. 8. eth., al., acet., si. s. 







hi., td. 

29 


88-90, d. 

d. 

sl S 


s. eth. 

30 


106-12, d. 

d. 

S. 


8 . eth., diehlorofthane 

31 


-15 

58.0 

d. 

d. ■ 


32 

If 


86 

d. 

d. 


33 


d. 

d. 

sl. s. 


, a. al., eth. 

34 


0.8 

177 

d. 

dV 

a. eth. 

35 



-80W:d. 
M)pr. —20 

d. 

d. 


36 


-59’ 

87 

hyd. 

hyd. 
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FHYISICAL iDOXSTANTS OF 


0 

Name 

Formula 

Mol. 

wt. 

Cryatalline form, color and index 
of refraction 


Boron: 




1 

MethyltribOTine tri> 
amine (N) 

CHiBsNjHi... 

64.56 

ool. liq 

2 

Nitropbenylborie ackb 

N0*(36H4B(0H)2. 

166 94 

yel. need, or pr 

3 

0, 

PhenylboroD dibromide 

CiHtBBr2 

247 75 

ool. cr 

4 

Pheivlboroa dichloride 

CeHsBai 

158.83 

ool. liq 

5 

S^itjm tri*a>napbtbyl 

Na2B(CioH7)3 

438 28 

bi. er. (purple in dil. soln.) . 

6 

Tet^ethoxvdibonne . . 
Tetramethyldiboraae 

(CH,0)4B2 . . 

145 78 

col. liq 

7 

B2Ht(CH,)4... . 

83.79 

ool. liq 


(1.1, 2, 2) 



8 

Tetramethyltriborine 
trauBoine (N-B-ffB") 

(CH,)*B3N,H2 ... 

136 64 

col. liq ... 

9 

Thiophenylborie amd (a) 
(“tmcnylboric” acid) 
Tribensylborine 

(C4H,S)B(0H)2. 

127.96 

ool. star-formed need 

10 

B(Gfl*CHj),. .. 

284.20 

prismatic need, or col. oily liq 

11 

TrUn-butylbonne. . 

B(C4H,)j . 

182 16 

eol. mobile liq 

12 

Tri-(ert-butylborine.. , 

B(C4Hi)a. . . 

182.16 

col. mol^liq 

13 

Tri-n-butyltriborine tn- 

(C4H0)jB3Ot. . . 

251 80 

col. liq 


oxanc (n-butyl boron 
oxide) 




14 

TiWerZ-butyitriborine 

(CaHsliBsOa 

251 80 

cd. liq 


trioxane (tert-butyl 
bone oxide) 




15 

Tnehlorobonne di- 
methyletherate 

(CHiltOBCl, . 

163 26 

ool. cr 

Id 

Triehloroborine tri- 
methvlammine 
Tricyelohexylborine 
(boron trieyciobexyl) 
Triethyl borate (tri> 
etboxyborine) 
Tnethylboron (trietbyl- 
borine) 

Tri-n-hexyltnborine tri- 

(CH»),NBa» 

176.30 

col. cr 

17 

B(G«Hii)3 . . . 

260 27 

col. interiocking or 

18 

B(0C2H6)3 ... 

146 00 

cd. liq., 1.381 . . 

19 

B(C2H*)3 ... . 

98.00 

col. liq 

20 

(CeHialaBaOa 

335 96 

1 col. hq., 1.4323*® 


oxane (h^lbonc oxide) 



21 

Triisoamyl borate (tri- 

B(OC3Hn)3.. . . 

272 24 

liq., 1.421 

22 

laoamyioxvborine) 
Tnisoamylborine 

B(CiHii), 

BteflaOCaH*),... 

224 24 

col. mobile liq., 1.43207**-® 

23 

Tn-p-aniaylborine .. .. 

332 20 

wh. need 

24 

Triisobutyi borate (tri- 

B(OC4H»)3 

230.16 

liq., 1.408 


iaobutoxybonne) 



25 

Tniaobutylborine 

Trunetbylamminoborine 
Trimetbyl borate (tri- 

BCCaHs)! 

182.16 

col., mobile liq., 1.41882** * 

26 

27 

Kr-.:: 

72.66 
103 92 

col. hex., cdumns or need 

col. liq 


methoxyborine) 


28 

Trimethylboron (tri- 
methyiborine) 

B(CH,).... . 

55 92 

col. gas 

29 

Trimethyldiboranc (1.1. 

B>Ha(CHi)8 

69 77 

col. liq 

30 

2) 

Tnmethyltriborine tri- 
amine (if) 

(CH»)«B8N3H3.. . 

122 61 

col. cr. or liq 

31 

Trimetbyltribcmne tri- 
amine (N) 

(CHiliBaNaHa.!. 

122 61 

col. liq 

32 

Tnmethyltriborine tri- 
amine 

(CHi)aB3N3H8 . . 

122.61 

ool. liq 

33 

Tnmetlwl trilxmne tri- 
oxane (methylbonc an- 

(CH»)aB*0«.. .. 

125.56 

col. mobile liq 


hydnde or anide) 
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METAL-OBGAMG COMPOUNDS (Continued) 


No. 

Sp. tr. or 
aeofity 

Mating 
point, "C 

Boiling 

point. 

Solubility in granu 100 ml of 

Cold 

water 

Hot 

water 

Alcohol, acids etc. 




84 

hyd. 

hyd. 







2 


d. 

d. 

si. s. 

8. 

8. al., eth. 

3 


34 

100» 

d. 

d. 

8. bi. 

4 


0 

175 

d. 

d. 

8. bi. 

5 



d. 

d. 


8. eth.; si. 8. Igr. 

6 


-24 

d. 93; 21« 

d. 

d. 


7 


-72.5 

68.6 

d. 

d. 


8 



158 

hyd. 

hyd. 


9 


134 

d. 

B. 


8. eth., si., acet., bs., OCU 

10 


47 

2301* 

i. 


V. 8. al., bi.; si. s. eth. 

11 



90-l»; 

1. 

i. 

V. 8. eth., si. 




108-10* 




12 


glass at low 

711S 

i. 


8. eth. 



temp. 





13 



154» 

hyd. 

hyd. 

r. 8. eth. 

14 


20 j 

66-8‘ 

hyd. 

hyd. 

8. eth. 

15 


d. 76 

d. 

d. 


• 

16 


243 



B, 

8. al. 

17 


100 

194“ 

i. 


8. eth. 

18 

0.8746‘«; 


117.4, (120) 

d. 




0.864»* 






19 

0.6961M 

-92.9 

OiJs 

1. 

i. 

8. al.. eth. 

20 

0.8876 


178-822* 

hyd. 

hyd. 

8. org. 8olv. 

21 

0.8720 


255 




22 

0.76 


119« 

i. 


8. eth. 

23 


128 


I. 

i. 

8 al., eth., bs. 

24 

0.8640 


212 




25 

0.74 


188. 86*0 

1. 

i. 

8. eth. 

26 


94 ' " 

172 

d. 

d. 

8, eth. 

27 

0.915; 0.9205»» 

-29 

68.7. (65) 

d. 


s. al., eth. 

28 

1.9108 g/1, 

-161.5 

-20.2 

V. si. 8. 


V. 8. al., eth. 


0.625-«»o 






90 


— 123 

45.5 

d. 



Atf 

30 


31.5 

129 

hyd. 

hyd. 


^1 



134 

hyd. 

hyd, 


di 

32 




139 

hyd. 

hyd. 


33 


-37 

j 

79 

hyd. 

hyd. 

8. eth. 
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FHYSICAL CONSTANTS OT 


No. 

Name 

Formula 

Mol. 
i wt. 

Crytiallme form, eolor and index 
of refraction 


Boron: 




1 

Tri«/9-Qaphthyl borate.. 

BrCi#H70)j 

440 29 

eol. leaflets 

2 

Tri-<r-naphthylbonne . 

B(CioH7)a 

392 29 

eol. need. 

3 

Tnphenyl borate (tn- 

(C«H60)aB 

290.12 

eol. cr 

4 

phenoxyborine) 
Triphenylborine ammine'* 

(CdHOaBNHa . 

259 15 

eol. cr 

5 

Triphenylboron 

242 12 

hex. need 

6 

Tripropyl borate (tn- 

B(OC3H7)j . 

188.08 

hq 

7 

propoxyboron) 

Tn-n-propylborinc 

B(C3H7)s 

140 08 

eol., mobile liq., 1.4n62«« 

8 

Tri-«Pc-propyl bonne . 

B(CaH7)a . .. 

140 08 

eol. mobile liq 

9 

Tn-p-tolylhorine . . 

B(CH3C6H4)a 

284 20 

separate wb. cr. 
ool. bushed need 

10 

Tri-p-xylylborine 

Cadmium: 

B(CHaCoH3CH3)3 

326 28 

11 

Dibutylcadmium 

Cd(C4H..)2 

226.64 

oil . . . 

12 

Diethylcadmtum 


170 53 

oil 

13 

Dnsoamylcadmmm . 

Cd^OsHii)* 

254 69 

oil . 

14 

Diisobutylcadmmm . 

Cd(C4H*)2. .. 

Cd(C!H3)2 

226 64 

oil 

15 

Dimethyl cadmium 

142 48 

oil 

16 

Dipropylcadmium . 

Calcium: 

Cd(C3H7)2 

198 58 

oil 

17 

DianiUnecalcium . . 

Ca(NH06H5)2 

224 31 

wh. cr 

18 

Ethylcalcium iodide . 

CsHeCal 

196 06 

amor, powd . , 

19 

Cilycocollcalcium 

Cobalt: 

Bis-dimethylKlyoxime 
cobalto chloride 

(CHjNHCOOCa 

113 13 

cr 

20 

HONrCCHsCCH., 
NOHCo I 

HON:CCHiCCH,:| 
NOCI 2 

361 09 

U. grn. cr , , 

21 

Cobalt(ou.s) hexa- 
methylenetetramine 

CoCUaHi2N4. . 

270 04 

ultramarine blue . . . 

22 

Cobalt(ou8) hydroxy- 
quinone 

Copper 

Co(CioH603)2 

405 22 

ruby red 

23 

diazoaminobenzene(ous; 
Gallium: 
Dimcthylgallium amide 

CuN|(CfiH6)2 

259 80 

or. or 

24 

Ga(GH3)2NH2 

115 81 

wb. cr 

25 

Dimethylgallium chlo- 
ride monammine 

Ga(CH3)2Cl-NH3 

152 28 

wb. cr . , 

26 

Dimethylgallium chlo- 
ride diammine 

Ga(CH3)2Cl*2NH3 ^ 

169 31 

wb. cr 

27 

Methylgalhum dichlo> 
ride 

Methylgallium dichlo- 
ride monammine 

Ga(CH3)Cl2 

155 67 

wh. cr 

28 

Ga{CH3)a2-NH3 

172 70 

wh. cr ... 

29 

€ 

1 

c 

B 

1 

1 

Ga(CH3)Clf5NH» 

240 83 

wh. cr. . . . 

30 

pentammine 
Tricthylgallium . . . 

Ga(C!zH»)i 

156 90 

col. liq ... 

31 

Triethylgallium monam- 
mine 

Ga(CtH.) 3 NH,. 

173 93 

ool. liq 

32 

Triethylgallium mono- 
etherate 

Ga((m),- 
(C*H.)20 , . 
Ga(CH3)s 

231 02 

ool. liq , . 

33 

Trimethylgallium 

114 82 

col. liq 

34 

Tnmethylgallium mon- 
ammine 

Qa(CH3)3’NHa 

131.86 

wh. cr . . 

35 

Trimethylgallium mono- 
etherate 

Ga(CH3)3-(C,H.)tO 

188 94 

ool. liq . . 


* This eompound is the prototype of numerous stable complex coropoands formed from orgsnie 
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]|f£TAL-4m«ANIC COMPOUNDS (Continued) 


No. 

Sp. gr. or 
aensity 

Meltwg 
point, “C 

Boiling 

point, 

Solubility in grams por 100 ml of 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 


115 


d. 


B. bi. 

2 


203 

d. 

1 . 


si. 8. etb., al.; t. s. bz.. 







ecu eW., CSj 

3 


ca. 35 

>360 

d. 


s. etb., ba. 

4 

i 

d. 216 

d. 



3 . al.; b1. s. bi. 

5 


136 

203 ‘8 

d. 


d. al.: 8. bi. 

6 

hq. 0.867« 


175 




7 

0.725 


156. 60»» 


1 

B. etb. 

8 



148-54. 

1 . 


8. etb. 




33 - 51 ^ 




9 


175 

233 

1 . 


V. s. bz.; si. 8. etb. 

10 


147 

221 ‘8 

1 . 


V. 8 . bz., obi., CCU; si. 







s. eth. 

11 

1.3066‘*» 

-48 

103.5'* 8 

d. 

d. 


12 

I 1.6564« 1 

-21 

64 

d. 

d. 


13 

1.2210'» 

-115 

121.6'8 




14 

1.2693>8 

-37 

90.5*» 

d. 

d. 


15 

1.9848>^» 

-4.5 

105.5’“ 

d. 

d. 


16 

1.4201»^« 

-83 

84*' ‘ 

d. 

d. 1 


17 


d. 


d. 

1 

1 

1 . fnkb.. bln Igr. 

18 




d. 


b1. s. 

19 




8. 



20 




8. 


8 . al. 

21 




S. 



22 


d. 210-15 


! 



23 

j 

d.270 


1 . 


8. bz.; 1 . al., Igr. 

24 



aubl. 60 vac. 




25 


54 


d. 

d. 

V, 8. NHs; s. eib. 

26 


112 


d. 

d. 

V.s. NH«: Itik. 

27 


75 




V. 8. eth. 

28 




d. 


1 . eth. 

29 


d. > 80 


d. 


1 . NH .1 

30 

1.05768® 

* -82.3 

142.6 

d. 


B. eth. 

31 




d. 



32 




d. 


s. etb. 

33 


-19 

56.7 ±.2«* 

d. 


a. eth., NHt 

34 


31 

subl. vac. 

d. 


8. eth., NHa: i. pet* eth. 

35 


<-76 

99 

d. 


i. NHt, etb. 


anunes and tri-aryi-boriira!. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 


Gernuinlum: 




1 

Amyltripheoylger- 

Ge(C&Hii)(CfiU6)3 

376.04 

col. pi 


XDaniiun (n) 




2 

Beoxyltrii^eDylger- 

Ge(CH2C6Hi) 

305.03 

col. pi 


manium 

(CeH»)3 



3 

Bu*aoetylaoetoDe 

[CH(CCH30)*l2 

430.65 

col. micr. cr 


^ermamum dibromide 

GeBrj 



4 

Bis-acetylaoetone 

[CH(CCH,0)2l2 

341.73 

col. pr , 


germanium diobloride 

GeCl2 



5 

Bi8-(5-oxy-2, 8 dithio 
octane) germanium 

ISCH2CH2)20l2Gc.. 

345.05 

col. cr 

6 

Bis-propionylaoetone 

(CHCiCCiH,) 

369.78 

wh. cr. powd 

7 

([eiinanium dichloridc 
BiS'tnbencyi germanyl 

(CH3)02j,GeCl2 

[(C^HsCHojaGeliS 

724 02 

col. cr 

8 

Bis-tribiphenylyl 
germanyl sulfide 
Bis-trichlorogermanyl 
methane 

Bis-tricydohexylger- 
manium disulfide 

[(CeHi-C6H4)3Gel!S 

1096 42 

col. cr .... 

9 

CH2(GeCl3)! 

371 97 

col. Iiq . 

10 

[(C«Hn)3Ge)2S2 

708 21 

col. cr . . 

11 

Bis>tnethylgermanyl 

^fide 

Bis-triphenylgermanyl 

sulfide 

Bis-tri-tolylgermanyl 

sulfide 

Butyltriphenylger* 

[(C2Hi)3Ge)2S 

351 62 

col. oily hq . . ... 

12 

[(CeH*)3Goi2S... 

639.86 

col. cr 

13 

I(C«H4CH3)3Gel2S 

724 02 

col. cr . . 

14 

Ge(C4H9)(C6H3)3. 

361.01 

col. need 


manium (n) 

j 

i 


15 

Cyclopentamethylene 
germanium dichloride 

(CH2)6GeCl2 . 

213 65 

col. hq . . 

16 

Diethylcycl openta- 
1 methylenegennanium 

(CH2)3Ge(C2H6)2. 

200 85 

col. liq 

17 

1 

Diethyldiphenyl ger- 

Ge(C2H3)..(C6H5)2 

284 92 

col. liq . 


mamum 




18 

Diethylgennanium 

bromide 

(C2H4)2GeBr2. . . 

290 65 

col. hq 

19 

Diethylgermanium 

chloride 

Dieth^germanium imine 

(C2Hi)2GeQ2. . 

201 64 

col. hq 

20 

(CiHilsGeNH.. . 

145 74 

col. hq 

21 

Diethylgermanium 

iodide 

(C2H4)2Gel2. . 

384 56 

ool. hq . . 

22 

Diethylgermanium 

onde(a) 

1 Diethylgermanium 
o»de(/5) 

j Diphenylgermanium 

[(C2H3)2Ge01, . 

146 72, 

stable wh. amor, solid 

23 

[(C2H3)2GeO]8... 

440 16 

unst. col. hq 

24 

[(C,H3)2Gc]4 

907 20 

wh. cr. 

25 

1 Diphenylgermanium di- 
bromide 

(Cs£U)2GeBr2 , .. 

386 63 

col. liq 

26 

Diphenylgermanium di- 
cUoride 

(C6Hi)2Gea2.. . 

297 72 

col. liq 

27 

Diphenylgermamum di- 
fluoride 

Diphenyl-«w-propyl- 

(C«Ht)3GeF2 

264 80 

col. hq 

28 

(GiH«)3(C3H7)GeBr 

349 80 

col. hq 

20 

sennanUim bromide 
0>i-p-tolylgermanium di- 

(CHaCcH^lTGeBra. . 

414.69 

It. yel. liq.. 


brmnide 


i 
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METAL^OBGABTIC COMPOUNDS (Continued) 






Solubility in grains per 100 ml of 

No. 

Sp. gr. or 

Molting 

Boiling 
point, “C 

Cold 

water 

Hot 

water 


density 

point, ®C 

Alcohol, aoida, eto. 

1 


42-3 


i. 

i. 

V. B. hi., pet. eth.; si. s. 
mej al. 

2 


82.5-3.5 


i. 

1. 

Y. 8. bs., pet. eth., chi.: 






si. 8. isopropyl al.; i. 
me. al. 


3 


226 




si. s. h. acetyl acet.; i. org. 
solv. 

si. 8. org. s<dv. 

4 


240 d. 




5 


159.0-.5 




8. bz., abs. al. 

6 


128-9 




s. 0 . chi.; i. pet. eth. 

7 


124 




8. al., me. al. bz.; i. alk. 

8 


238 




s. org. solv.; i. alk. 

9 



110« 

hyd. 

hyd. 

s. org. solv. 

10 


87-8 


i. 


8. abs. al. 

11 



148-50« 



s. org. solv.; i. alk. 

12 


138 




B. org. solv.; i. alk. 

13 


156-7 




8. org. sdv.; i. alk. 

14 


84.5-5.5 


1. 

). 

V. s. pet. eth., bz., chi., 
eth.; si. s. isopropyl al.; 







i. me. al. 

15 



55-60‘2 




16 



52t3 




17 



316 

i. 

i. 

V. 8. org. Bolv. 

18 


<~33 

202 

d. 

d. 

d. liq. NHs: s. org. solv. 

19 


-39 to -37 

175 

d. 

d. 

d. liq. NHs; s. org. solv. 

20 



1000 01 




21 


-2 to -1 

252 

d. 

d. 

d. liq. NHs; s. org. solv, 

22 


175 


1. 


i. org. solv., liq. NH 3 

23 


18 


1. 

I 


8. org. solv.; i. liq. NHi 

24 j 


294-5 


1. 


si. s. bz., tol., chi.; 1 . pet 






eth. 

25 



120 007 , 

hyd. 

hyd. 

8. org. solv. 




205-751* 




26 

.71 

9 

223J* 

hyd. 

hyd. 

8. org. solv. 

27 



100 “ “ 0 * 

hyd. 

hyd. 

8. org. solv. ^ 

28 



<215-50‘» 




29 



230-3315 

hyd. 

hyd. 

8. org. solv. 
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FHT^CAli COIfS*FAHTfi OF 


No. 

Name 

Formula 

Mol. 

Crystatiine form, ookir and index 

wt. 

of refraotian 


Germanium: 




1 

Di-p-tolylphenyl g*r- 
manium bromide 

(CH3CGH4)2(aH8) 

GeBr 

411 87 

col, pr 

2 

Di>triphenylgermanyl 

raetbaue 

[(C.H6)3Ge]jCH2 

621 83 

Ig. col. pr , , 

3 

Ethyl-< rt 8-p-bipbenyl yl- 

Gc(C2H6)(C«H«. 

561 24 

col. or 


germanium 

CMih 



4 

Etbylgermanium oxide 

(CjHsGeOliO 

251 32 

wh. powd 

5 

Ethylgermanium tn- 

(CjHsJGeBrj. . 

341 41 

col, liq 


bromide 





Ethylfermauium tri- 
chloride 

CiHsGcCl,. 

208 03 

col. liq 

7 

Ethy^icrmaoium tri- 

C2HfiGeF, . . 

158 66 

col liq . . . 


fluoride 




8 

Etbylgermanium tri- 
lodide 

CzHsGcls. . 

482 42 

ye!, liq 

9 

Etbylphenyldi-p-tolyl- 

Ge(G2H»)(C6H0 

361 01 

wh. cr 


germanium 

(CettiUHsli 



10 

Ethyl-<»ec-propyldi- 

Ge(GiH«)(CaH7) 

298 95 

bq 


phenylgennanmm 

Ethyltnbemylger- 

(CeHali 



11 

Ge(G2H6)(CH2- 

375 04 

col. cr 


manium 

OfitUla 



12 

Etbylinphenylger- 

GeCOiHsXCcHi)^. 

332 96 

, col. sld . . 


marimm 




13 

Hexabensvldigermane 

(C«H»CH2)6Ge2 

691 96 

col. cr . 

14 

Hexaethyldigermane 

[(CsHslaGejj 

319 56 

col. liq 

15 

Hexapheoylaigermane. 

[(CcH5).Gej2 

607.80 

wb. cr 

16 

Hexapbenyldigermanc 

[(CoH6)3Gc]2-3CaHu 

842 13 

col. cr.. 


(tnbenaene) 



17 

Hexa-p-tolyldigermane 

(CH7CfiH4)oGp2 

691 96 

col. cr 

18 

Methyltripheaylger- 

Ge(CH3)(C6H6), 

318.94 

trans. col. cr 


manium 




19 

Octaphenyltrigermane. 

(C6Hj)«|GC3 

834 60 

wh cr 

20 

Phenylcthyl-rec-pronyl- 
gcrmaAmm brosuae 

(C«H*)(C2H»)[CH 

(CH8)2lGeBr 

301 76 

col. oil; opt. act , d & 1. forms 

21 

Phenylgertuanium tri- 
bromide 

Pbenylgcrmanium tri- 
t^oride 

(C6Hi)GeBr., 

389 45 

ool. liq 

22 

(C.H.)GeCh 

259 07 

col. liq 

23 

Phenylgermanium tri- 
lodide 

Pbenyltri-p-tolylger- 

CoKsGch 

530 46 

wh. sol., dec. by light 

24 

Ge(C«H3)(C.H4 

423 08 

wh. pr 


manium 

CHa)-, 



25 

Propyltnphenylger- 
manium (n) 

Ge(C3H7)(C<.Ht)i 

346 99 

col. need 

26 

Teira-i-amylgermanium' 

Ge(C»Hii)4 

357 16 

col. oily hq.. 1.457 ‘t ^ 

27 

T etra-n-amyltbiogcr- 

Ge[S(CH2)4CH3]4. 

485 40 

col. hq., 1.5336*6 


manium 




28 

T etraanhydro-tetrakis- 
diphenylgermanedkrf 

(cyclo) 

Tetrabenaylgermanhm. 

[Ge(CGH4)20]4 

971 20 

monocl. pr. & cubes 

29 

Ge(CH2CeH6)4 

437 11 

col. sol 

30 

•Tetra-p-biphenylylger- 

Ge(C6H4C«H6)4 

686 37 

wh. need 


manium 




31 

Tetra-p-bromophenyl- 

tbiogcrmanmm 

Tetra-n-butylgermanium 

Ge(SCfiHar)4. 

824 87 

col. cr . 

32 

Ge(C4H»)4 

301 05 

col, oily liq 
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MCTAL^OBOAinC COUFOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

S^gr. or 
dennky 

Mettiag 

point, *C 

Boaing 

point, ®C 

1 Cold ^ 

water 

Hot 

water 

Alcohol, acids, etc. 

1 


119 





2 


132-33 


1 


V. s. ba., eth,, pot. etb., 
«hh i.liq. NHa, al. 

3 


154-6 




4 


>300 

d. 

s. ' 

s. 

B. HCl, al.; i. pet. oth. 

5 


<~83 

200^«* 

d. 

d. 

d. hq. NHt: s. bi., eth. 

6 


<-33 

144W* 

d. 

d. 

d. liq. KHa; s. bi., eth. 

7 


—16.5 to 

U27M 

d. 

d. 

d. liq. NHi; s. bx., eth. 



-15.5 




8 


-2.5 to 

281^“, 

d. 

d. 

d. liq. NHs; s. bi., eth. 



-1.6 

d.>«60 




9 


65 






10 


176-90 

.... 




11 


56-7 ^ 

♦ .... 



s. meth. al. 

12 


78.0-.5 i 


1. 

i. 

B. eth., pet. e^., bs., ohl„ 







acet.; i. meth. al. 

13 


183-4 1 



1 

«. ae«t. a. 

8. DZ., eth. 

14 

15 


<-60 

340 

266^*8 

i. 

1. 1 

|. 

i. 

ai. s. h. bo,, h. dd.; i. liq. 
NH,.lgr. 



16 


d. — CeHo 


1. 


8. bz. 

17 


226-7 





18 


70.5-1.0 


1. 

1. 

V. 8. bz., eth., acet., ahl. 







pet. eth.; i. c. meth. aU 
hq. NH* 

19 


247-8 


1. 

i. 

B. h. bz., h. eU, 

20 



130-'5'» 




21 



120-2‘» 

hyd. 

hyd. 

d. liq. NHj; a. wg. solv. 

22 



1O5-0J2 

hyd. 

hyd 

d. liq. NHs; s. org. solv. 

23 


55-6 


hyd. 

hyd. 

d. liq. NRa; a. acet. 

a.; org. solv. 

24 


191 


1. 

i. 

8. org. solv. ‘ 

25 


86.0-.5 


1. 

1. 

V. a. chi., bz.. pet. «4h.; 


0,9147| 





gl. s. isopropyl al.; 1. meth. 

aUUq,Na. 

26 


163-4 




27 

1.0697“ 


240-p-< 



a. bz., abs. el. 

28 


218 




B. elbyl acetate, pet. eth.. 







eth. 

29 


107-8 





30 


270-2 


1. 

1. 

a. hi. 

31 


196.0-.5 




B. bz., abs. al. 

32 



178-80»»^ 
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rHTSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

Crystalline form, odor and index 


wt. 

of refraction 


Germanium: 




1 

Tetra-p^«r/-butylphenyl- 

tliiogemianium 

Ge[SC*H4C(CH,)s]4 

733 66 

ool. tetrag 

2 

Tetra-n-butylthioger- 

Ge[S(CH2)aCHjl4. 

429 29 

liq., 1.6439» 


mnniiim 




3 

Tetra-wc-butylthio- 

gennaniiuD 

GrfSCH(CHs) 

(CjHi)]4 

429 29 

liq., 1.6497*®. . . . 

4 

Tetra-ierf-butylthio- 

Ge[SC((:H,)i)i.... 

161.77 

tetrag. columns 


germanium 




5 

Tetracetylthioger- 

manium 

G^CH2(CH2)i4 

1102.55 

wh. cr 

6 

Tetracyclohexylthioger- 

Ge(SC6Hu)4 

533 44 

2 cr. mod. a (stab.) tetrag.; 0 


mamum 



(metastab.) monocl. 

7 

Tetraetboxylgermanium 

Ge(C)CjHs)4. 

252.84 

col. hq .... 

8 

(tetraethyl gcrmanate) 
Tetraethylgermamum . . . 

Ge(C2H6)4... . 

188 84 

col. oil, I. 443 W *; I. 5540 ; I. 439 W. . . 

9 

Tetraethylthioger- 

Ge(SCiH4)4 . ... 

317.08 

liq., 1.5886»» 


manium 




10 

Tetra-iso-butylthio- 

G 48 CH 2 CH 

(CHiya 

Ge[SCH(CHs) 2]4 . 

426 29 

liq., 1.5381».. . . 

11 

germanium 

T ctraiaopropylthioger- 

373 19 

liq., 1.5536» ... 


manium 




12 

Tetramethylgermanium 

Tetramethylthioger- 

Ge(CH8)4 

132.74 

col. liq ... 

liq., 1.6379»^ 

13 


260 98 


mamum 


14 

Tetraphenozygennanium 

Ge(OaHt)4 

445 00 

ool. oil 

15 

Tetraphenylgermanium 

Ge(G«Hi)4. ... .. . . . 

381.00 

tetr., col 

col. cr 

16 

Tetra(2-phenylethyl)- 

germamum 

Tetraphenylthioger- 

Ge(C4H4CjH4)4 .. 

493.21 

17 

Ge(SC8H4)4 ... . 

509.24 

col., rhomb, cr., 1.7348, 1.7821 (H 


maninTTi 



green) 

18 

Tetra-n-propylger- 

Ge(C»H7)4 

244 95 

col. mob. bq., 1.451” « 


manium 



19 

Tetrapropyltbioger* 

Ge(8C8H7)4 .... 

373 19 

liq., 1.6612».. 


manium 




20 

Tetra-AT-pyrrylger- 

Ge(C4H4N)4 

336 92 

It. yel. cr. . . . 


manium 




21 

T etra^ a-thienylger* 

Ge(C4H3S)4 

405 10 

wh. need., douUy refract. . 


manium 



22 

Tetra-o-tolylgermanium . 

GeCC^iCHs)!. . . . 

437.11 

wh. hex. cr 

23 

a 

1 

1 

1 

Ge(C*H4CH,)4 

437.11 

wh. need ... 

24 

T etra-p-tdylgermanium 

Ge(G«H4CHj)4 

Ge(SCJH4CH*)4... 

437 11 

wh. rhbdr. tab 

25 

Tetra-p-tdylthioger- 

565.35 

ool., rhomb, cr., 1.726, 1.7716 (H 


mamum 



green) 

26 

Tolylgermanium tribro* 
mi(ie(p) 

Tolylgermanium tri- 
cblonde(p) 

(CHaCoHalGeBrs.. 

403.47 

col. liq 

27 

(CHaCeHalGeQa - 

270.10 

col. liq 

28 

Tdylgermanium tri- 
ioaiae(p) 

Tnanhydrotetrakiadi* 

(CHaCeHalGela. . . 

1 544.49 

ool. or., sensit to light. 

26 

[HO-GeCCieHilj-O- 

Ge(Ce^)2]iO 

|(GflaCH 2 )jGeBr... 

989.22 


30 

phenylgermanediol 

TribeDsylgermanium 

Invmide 

425.90 

eol. or 
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METAL-OBGANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

So. gr. or 
density 

Melting 
point, “C 

Boiling 

point, 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2 

1.1072*5 

165-6 

222.55 5 



si. 8 . al., ^ao. aeet. a.; 
8 . pet. eth., eth., acet.; 
V. 8 . chi., bs. 

8 . aba. al. 

3 

1.1119*5 


200.5« 



8 . bz. 

4 


172-73 

subl. 1705 



8 . aba. al. 

5 

6 

7 

al.270“ 

^1.259“ 

•• 

60-1 

84 

88 

-81 

185-7 

i. 

i. 


V. 8 . ohl., bz.; 8 . pet eth., 
eth.; al. s. aoet., al., glac. 
acet. a. 

8 . abs. al., pet. eth. 

8 . abs. al ,pet. eth. 

8 

9 

1.198® 

n«n.24.5 

1J574» 

-90 

162.5- 3.0 

164.5- 5.05 

d. 

. 

d. 

8 . bz., eth., HCl 

a. bz. 

10 

1.0984*5 


199-200^-5 



8 . al. 

11 

1,1478*5 

15 

162-645 



8 . abs. al. 

12 

13 

1.0060 

1.4364*5 

-88 

-3 

43 4 

188-40« 



8 . al., eth., bz. 

8 . al., bz. 

14 

15 

10 


235.7 

66-7 

210 - 200 * 

>400 

1 . 

1 . 

8 . bs. 

87 ohl., bz., tol.; al. 8 . eth., 
acet., Igr. 

8 . eth., d. 

17 


101.5 




8 . bz., abs. al., meth. al. 

18 

19 

0.9539^ 

1.1662*5 

-73 

225*« 

191-925 



8 . abs. al. 

20 


202 




8 . pet. eth., ohl. 

21 

22 

23 

24 

25 


149-50 

176-6 

146 

227 

110-11 


1 . 

1 

1 . 

i. 

i. 

i. 

i. 

8 . bs., tol., acet., oh!.. 
CCU; b1. 8 . al., meth. al.; 
i. pet. eth. 

8 . Celt, bs., xylene; si. 8 . 
h. al.; 1 . pet. eth., al. 

8 . bi., td., CCI 4 ; si. 8 . 
meth. al. 

8 . bs. 

8 . bs., abs. al. 

26 


165-6‘» 


byd. 

hyd. 

d. liq. NHa; s. org. solr. 

27 



116-8»^ 

hyd. 

hyd. 

d. liq. NHt; s. org. solv. 

28 


72 


hyd. 

hyd. 

d. liq. NHs; a, org. solv. 

29 


149 




8 . eth, acetate 

30 


145 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Formula 

Mol. 

Oyatalline form, color and index 

wt. 

of refraction 


Grermanlum: 




1 

Tribeiuylgermamum 

chlonde 

Tnbenzylgermaniuni 

(CBHiCHjlsGeCl 

381 44 

col cr 

2 

(CfiHiCHilsGeF 

364 98 

col. need . 


fluoride 




3 

Tribenzylgermanium 

(CsHiCHjlsGel 

472 90 

col. cr . . 


iodide 




4 

Tribenzylgermamum 

[(CeHiCHslaGeljO 

707 96 



oxide 




5 

Tri-p-biphenylylger- 
maoium bromide 

(C6H6C6H4)3GeBr 

612 09 

wh. cr, . . 

6 

Tn4ert-butjrlthioger- 
manium chloride 

Ge[SC(CHa)4]3CI 

375 58 

col. cr 

7 

Tricycloheiylgermaoi um 
bromide 

Tricyclohexylgermamum 

(CeHiilaGeBr 

401 96 

col. cr 

8 

(aHu)sGeCl 

357 50’ 

col. cr 


chloride 




9 

Tncyctohexylgermanium 

(OHiilaGeF 

341 05* 

col need. 


fluoride 




10 

Tncplohexylgcrmam u m 

(UHii),GeOH 

339 06 



hydroxide 




11 

Tj^jmlohexylgermanium 

(CfiHiilaUel 

448 97 

col. cr 

12 

Tnethylgermanium 

bromide 

(CaHalsGoBr 

239 70 

col liq . . 

13 

Triethylgermanium 

chloride 

(CsHilsGeCl. . 

195 24 

col hq 

14 

Triethylgermanium 

(CiHolaGcF 

178 78 

col hq 


fluoride 



15 

Triethylgermaoium 

hydride 

Tnethylgermaminn 

(CjHfilaGeH 

160 79 

col. kq 

16 

[(C2HJ.^e]iNH 

334 58 

col. liq 


uniue 




17 

Triethylgermani um 

(CjHalaGcl 

286 70 

col. hq 


iodide 



18 

Triethylgermani um 

((C2Hi)«Ge]20 

335 56 

col. hq 


oxide 




19 

Triethylphenylger- 

GeCCaHalaCCeHs) . 

236 88 

col. hq 


manium 




20 

Tnethyl-p-tolyl-ger- 

Ge(C2Ha)3CH»C6H4 

250 91 

col. hq 


maaram 




21 

Tnethyl-2,2,2, triphenyl- 

(CaHslaGe- 

463 68 

rhomb, cr 


digenoane (1,1,1) 

Ge(C6H6)3 



22 

Tnmethylgermanhim 

Ge(CH3)8Br 

197 62 

col. oily hq., 1.4705 


bromide 




23 

Trimethylphenylger- 

Ge(CH 3 )a(C«Ht) 

194 80 

col hq 


manium 




24 

Trimethyletannyl-tri- 

phenylgermanmm 

Tnphenylamsylgei^ 

(CHalsSn- 

Ge(C6H6)3 

467 70 

wb. er 

25 

Ge(C6H6)8(CH8 

411.03 

wb. aid 



OCdHa) 



26 

Tnphenyldimethylam- 

Ge(G6Ha)8C6H4N 

424 07 

wh. need 

27 

in^ea^gennanium 

Tnphenylgermamum 

amide 

Tnphenylgermanium 

bromide 

Tripbenylgermamum 

emonde 

(CH,)2 

(aHeliGcNHa . 

319.93 

wh. ppt . 

28 

(a&laGeBr 

383 82 

hex. col 

29 

(CsHilaGeCl 

339 36 

wh. cr 

30 

Tripbenylgermamum 

fluoride 

(CeHilaGeF 

322 90 

wh. cr 


538 




ME’FAl^OBeANIC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Sp. gr. or 

Melting 

Boiling 




denuty 

point, “C 

point, 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

, 


155 





2 


96 





3 


141 





4 


135 




s. pet. eth. 

5 


242 




s. bz. 

6 


66-7 

156-72 * 



B. al., org. soIt. 

7 


no 


hyd. 

hyd. 

8. al. 

8 


102 


hyd. 

hyd. 

8. meth. aL 

9 


92 


hyd. 

hyd. 

s. meth. al. 

10 


176-7 




8. al., bz., pet. eth. 

11 


99-100 


hyd. 

hyd. 

8. meth. aL 

12 


-33 

190.9 

hyd. 

hyd. 

s. bz., eth., ohi., CCU 

13 


<-50 

175.9 

hyd. 

hyd. 

8. bz.. eth., chi., Cdi 

14 



149.0’« 

hyd. 

hyd. 

8. bz., eth., ohl., CClt 

15 



124 4w» 

1. 

1. 

8. bz., eth.; i. hq. NHs 

16 



1000 > 

hyd. 

hyd. 

8. bz., eth., CClt, ohl.; 





1 . liq. NHs 

17 


<-50 

212.3 

hyd. 

hyd. 

s. bz.. eth., ohl., CCU; 

18 


<-50 

253 9 

i. 

1 

1. 

1 . kq. NHi 

3. C 2 H 6 NH 2 , bin eth., org. 
8olv.; 1 . liq. NHs 

19 



116-7‘* 

1. 


8. org. aodv. 

20 



125-6‘2 

1. 


s. org. solv. 

21 


89.5-90.5 




V. s. bz., chi.; a. pet. eth., 
al.; si. s. m^. al. 

22 

-25 

113.7 

d. ! 

d. 

8. org. aolv. 

23 


182-3 

1. 


8. org. 8 o1t. 

24 


88 


I. 


s. pet. eth., CCIt, chi., hi.; 
si. 8. at.; i. liq. NHs 

25 


158-9 




s. al., glac. aoet a. 

26 


140-1 





27 


d. -NHs 


d. 

d. 

i. liq. NHs 

28 


138.7 


I. 

hyd. 

s. bz., chi.; si. s. Igr. 

29 


117-8 

285‘* 

i. 

hyd. 

8. bz., eth. 

30 


76.6 


1. 

hyd. 

V. 8. bz., eth., tgi^.^ ohl.; 
u hq. NHs 


639 





PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wi 

Crystalline form, oidor and index 
of refraction 


Germanium: 




1 

Tnphenylgermanium 

^dride 

Triphenylgermanium 

(CdHilaGeH. 

304 91 

wh. cr. (two forms) . . . 

2 

(C*H6)8GeOH 

320 91 

wh. cr 


^droxide 




3 

Tnphetiylgermanium 

ioaide 

(CsHsjaGel 

430 62 

wh. cr. . . . 

4 

Tnphenylgermanium 

[(C6Ho)^e].0 

623 80 

ooL pi 

5 

Trij^enylgermanium 

sodium 

Tnphenylgermanium 

Bodiuffloxide 

GeCCfiHilaNa 

326 90 

It. yel 

6 

1 

Ge(C<iHi)30Na 

342 90 

wh. sld .... 

7 

Triphenylgermanium 

Ge(aHi.)3Na-3NH3 

378 00 

yel. sld 


Bodiumtriammine 




si 

Tnphenyl-m-tolyl ger- 

Ge(C6Hi)3(G>H4- 

396 03 

wh. anisotropic need 


manmm 

cks) 



9 

Triphenyl-p-tolyl ger- 

GG(C«H6)3(aH4- 

396 03 

wh. sld 


EDAnium 

CH») 



10 

Tri-o-toly!germanmm 

bromide 

Tri-m-tol ylgcrmanium 
bromide 

Tri-p-tolylgermanium 

bromide 

Tri-o-tolylgermaoium 

chloride 

Tn-ffl-tolylgermanium 

chloride 

Tn-p-tolylgcrmanium 

(CH3C«H3)jGeBr. 

428 92 

col. oil, (blue fluores.) 

11 

(CH,CeHi)aGeBr. 

428 92 

wh. need., anisotropic 

12 

(CHaCiHslaGeBr. 

428 92 

ool. cr 

13 

(CHaCftHdaGeCl 

381 44 

col. oil 

14 

(CHiC6H6)3Gea 

384 46 

sm. Bilky need., opt act 

16 

(CHaCeHilaGeCl 

364 46 

wh. cr 


chloride 




16 

Tri-o-tolylgermanium 

hydroxide 

Tri-m-tolylgennanium 

oxide 

Tn-p-tolylgermanium 

oxide 

TVi-m-tolyl-p-tolyl 

i (CH3aH6)3GeOH i 

366 01 

amor, powd 

17 

[(CHaCflHalsGelsO. 

714 01 

wh. cr 

18 

[(CH3C«Hs)sGe]jO. 

714 01 

wb. pr. anisotropic . 

10 

Ge(CJl4CH3)s- 

437 11 

wh. sld 

20 

germanium 
Tn-p-tdyl-o-tolyl ger- 

(C6H4CH3) 

Ge(C*H4CH3)3- 

(OHaCH,: 

437 11 

wh. cr 


manium 



21 

Tn-tnphenylgermanium 

mtnde 

((C.Hi)3Gel3N 

925 71 

col. need . . 

22 

Tris-acetylacetoneger- 

[(CiH702)3Ge} 

673 24 

gr. -blk. cr 


manium cupribromide 

CuBri 



23 

Tris-acetylacetoneger- 

[(CBH70i)3Ge] 

593 32 

col. rect. pr 


manium cuprobromide 

CuBra 



24 

Tria-acctylacetoneger- 

[(CiHTOjjaGe] 

504 40 

col. pr . . 


mamum cuprocbloride 

CuCb 



25 

Tns-aoctylacetoneger- 

[(C6H702)8Gel 

736 81 

col. pr 


manium dicuprobromide 

Gold: 

Aminopyridmotribromo- 

gold® 

CujBn 


26 

H2NC6H4NAuBr3 

531 06 

Uk. pr . . . . 

27 

Ethylenediaminodibutyl- 

(CH*NH2)jAu(C4 I 

451 44 

col. need 


gold tx’omide 

l^aBr 



28 

Ethylenediaminodi- 

{CHiNH2)2Au(C3 

423 39 

cot. cr. 

20 

propylgdd bromide 
iVidinotribromogold 

HrJsBr 

CJlaNAuBrs . 

528.06 

red need .... 

30 

^inoltDotribromogold 

Indium 

CiHrNBrjAu 

666 10 

deep red lust, pr 

31 

trimethyl 

1d(CH,), 

156 86 

c(d. cr 


MO 





METAL-OBGAKIC COMPOUNDS (ConUnued) 






Sdubility in grams per 100 ml 

No. 

8d. gr. or 

Melting 

Bmling 
point, T 




density 

point, 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 


a, 47;^, 27 


1 . 

1. 

V. 8 . bs., tol., eth., chi., 
CCli; si. s. hq. NHi 




2 


134J2 


i. 

i. 

s. bs., chi.; si. 8. Igr. 

3 


157 


hyd. 

. 

*• 

hyd. 

s. bz., eth. 

8. bz., lgr„ eth. 

4 


183-4 


5 


V. high 


d. 

d. 

V. 8 . liq. NHi; si. s. eth., bi. 

6 


high 


d. 

d. 

1. liq. NHi 

7 


d. 


d. 

d. 

V. B. hq. NHi 

s. bz., h. pet. eth.; i. 

8 


136.5-8.5 


1. 

i. 







meth. al. 

9 


123-4 




8 . org. 8olv. 

10 



205-10» 




11 


78.0-.9 

222-31 



s. ecu, bs., eth. 

B. pet. eth. 

12 


128-9 



13 



216-221 




14 


84-5 

221-41 



s. pet. eth., bs.; i. c. 
CHsOH 

15 


121 




s. pet. eth. 

15 



212-41 




17 


125.0-.2 

■ 

1. 

i. 

B. al., bz., pet. eth. 

18 


148-50 


i. 

i. 

8 . h. Igr., c. bs.; si. s. eth. 







al., meth. al. 

19 


98.5-100.5 




8. meth. al. 

20 


164-6 





21 


j 163-4 


hyd. 

hyd. 

8. Igr., eth., bz. 

22 


139 


1 


1 . chi. 

23 


165-6 




8. chi. 

24 


147-8 




8. ehl. 

25 


195 d. 

1 



8. h. acet. acet.; i. ohl. 

26 


160 d. 


8. 


8. chi. 

27 

28 

29 


d. 190 


8. 


8. al. 


volftt. 130 

d. 190 



d. 150 

8. 


8. al., act. 

30 


d.>200 



‘ 

8. ehl. 

31 


89.0-.8 

subl. 

d. 


8. eth. 


541 






ra¥SlCAL CON^ANTS OF 


No. 

i 

Name 

Formula 

Mot. 

CryatalliBe form, eolor and index 

vt. 

of refraction 


LanthMium 




1 

Wtaaniipyiine iodide 
LmmI: 

La(COCi,HMN,).I, 

2297 56 

yel. cr 

2 

Hexaethyldilead (tri- 
ethyllead) 
Tetraethyllead 

Pb{CsH6)« 

! 588 78 

liq... 

3 

Pb(CjHi)4 

' 323 45 

eol. liq.; or. flame, grn. marg., 





1.5195W 

4 

5 

Tetraisobutyllead 

Tetraisopropyilead 

Pb[CH2CH(CHi)j)4 
pRcH(CH,)a}4. . 

435 66 
379 56 

pi , 1.5042 . . 

col. liq^ dec. in air, 1.5223 

6 

Tetrametfayllead . 

Pb(CHj)4 . 

, 267 35 

hq., 1.5120« . . 

7 

Tetrapbenyilead 

Pb(C(iH4)4 

515 61 

wh. need 

8 

Tetra-n-propyllead 

Lithium: 

Pb(C3H7)4 .... 

, 379.58 

col. hq., 1.5094 

9 

Ethyllithhim . 

L 1 C 3 H 6 

36.00 

hex. transp. pi ... 

10 

Mercurir: 

Ami nophenylmercunc 

C6H4(NH2)Hg02 

351 77 

col. pr 


acetate (p) 

CaH* 


11 

12 

Bipbenylmeroury 
Chloromercuriphenol (o) 

H^C«HiC«H4)2 

MiOHHgCl 

507 00 
329 17 

cm. scales 

13 

Di-n-amylmeroury 

HgCCsHiili . . 

342 89 

1.4998 


Di-(dl)-amylmeroury 

Hg(C5Hn)i 

342 89 

1.5014 

15 

Dibetuylmeroury 

Hg(C7H7)2. 

382 86 

long brittle col. need . . . 

16 

Di-n-butylmercury 

H«(C4H.)2 

314 84 

1 5067 

17 

Diethylmercury 

Hg(C2H4)2 

258 73 

col. hq. of hazel odor 

1 4973 . 

18 

Di>n*hexylmercury 

Hg(aHi,)2 

370 94 

19 

Diieoamylmercury 

Hg(CiHii)2 

342 89 

1 4989 

20 

Diisobutylmeroury 

Hg(C4H,)2 

314 84 

col. hq., 1 4965 

21 

22 

Diisopropylmercury 

Dimetbylaminophenyl- 

Ca4N(CH,)2Hg02 

286 78 
379 82 

1 5263 

long. col. need. . .. 


mercuric acetate (p) 

CiB, 


23 

Dimetbylaiulinemerciiry 

(P) 

Dimethylmercury 

Hg(C.H4N(CH3)2]2 

440 95 ; 

lust, need ... 

24 

Hg(CH8)2 

230 68 

col. hq., sweet odor 

25 

Dinai^thyimercury (a) 

Hg(CloH7)2 

454 92 

rhomb, wh 

26 

Dinaphthylmercury (/9) 

Hg(CloH7)2 

454 92 

cryst. from bz 

27 

Diphenylmercury 

Hg(aH4)2 

354 81 

wh. glassy need 

28 

Dipropylmercury 

Hg(C3H7)2 

286 78 

col. mobile liq., 1.5170 

29 

Ditolylmercury (o) 

Hg(C7H7)2 

382 86 

wh. tabl 

30 

Ditolylmercury (m) . 

Hg(C7H7)2 

382 86 

col. or It. yel. need 

31 

Ditolylmercury (p) 

Hg(C7H7)2 

382 86j 

need 

32 

Ethane hexameroarbide 

C2Hg.02(0H)2 

CaHiHgCl 

1293 70 

yelsh.-wh. powd 

33 

Etbylmercuno chloride 

265 13 

cilv. irid. leaf 

34 

Ethylmerouric hydroxide 

CxHiHgOH 

246 68 

silv. md. leaf . 

35 

Ethylmercuric iodide . 

CaHiHgl 

356 59 

cr. from EtOH . 

36 

Mercury ethylmercap- 
tide (ic) 

Mercury phenylmercap- 
tide (ic) 

Methylmercuric chloride 

HgCSCzHj), 

322 85 

leaf 

37 

Hg(SC6H5)2 . 

418 93 

yelsh. need . . 

38 

CHjHgCl 

251 10 

wh. cr., disg. odor 
col. pearly leaf 

39 

Metl^lmercurio iodide . 

CHjHgl 

342.56 

40 

Naphtbylmerourie ace* 
tate (a) 

CioHrllgOaCaHa 

386 81 

fine need 

41 

Naphthylmercuric ohlo* 
ride (a) 

CioH7HgCI 

363 22 

silk quad, tabl 


H2 





COMf^VNDS (Continued) 


No. 

8^ gr.or 

demity 

MoltiDg 
point, “C 

Boding 
point, T 

So 

Cold 

water 

lutnlity in | 

Hot 

water 

jirams per 100 ml of 

Alcohol, acids, etc. 

1 


268-9 d. 


41.8*0 



2 

1.471 


d. 

1. 



8 

1.659« 


200 d.; 91« 

1. 


8. bs., pet., al., eth. 

4 

1.324 

-23 





5 

1.4504 

-63,5 

120“; 

1. 


I. bs., pet. etb. 




133-8« 




6 

1.905 

-27i» 

no 

1. 


s. bi., pet. eth., aL 

7 


227.7 




B. bz. 

8 

1.44 


126“ 



8. bz., pet. eth.; il. a. al. 

9 


95 


d. 


d. eth.; a. bz.. Ip-. ! 

10 


167 


). 

1. 

a. dll. a.; si. a. ehl., al ; 







1 . etb. 

11 


216 


difficultly 

soluble in 

common solv. 

12 


152.50 




8. NaOH 

13 

1.6369 


133“ 




14 

1.6700 


931 




15 






8 al., etb., ehl., CSi. ac. a.. 







bs., etb. aoet.; si. s. Igr. 

16 

1.7779 


lOS'O 




17 

hq. 2 444 


159 

1. 

1. 

V. 8. etb ; si. 8. al. 

18 

1.5361 


158“ 




10 

1.6397 


125“ 




20 

1 835“, 1.7678 

volat. 100 

205-7, 86“ 

V si. s. 


8 etb , al. 

21 

2.0024 


63“ 




22 


165 


>• 

1. 

6. bz., obi., al., dll. a. 

23 


169 i 




s. cbl.; si. s. ol., etb., dil. 





i 


HCi 

24 

3 099 


96 

i 


8. al., eth. 

25 

1.929 

188 (^3) 

249 

1. 

b1. s. 

8. h. OS 2 ., chi.; si. s. bz., 



1 




etb.; V, bI. 8. b. bz. 

26 


247-8 


1. 


si s al . etb. 

27 

2.318 

121.8. 8ubi. 

20410 6; 

1. 

i. 

s. chi., CSi. bz., al. .s et^.. 




>306 d. 



h. al. 

28 

2.0208 

i 

189-91; 73“ 

1. 


V. 8. eth.; 8. al. 

29 


107 

219“ 



s. b. bz 

30 


102 


1. 


8. bz., cM., aeet., etb. aoet. 

31 


238 


1. 


3. h. bz., cbl., CS 2 : si. s. 







c. al. 

32 


exp. 230 


1. 

1. 

1. 

33 

3.482 

193 


I. 


V. 8. h. al.; si. s. etb. 

34 


37 


i. 

1. 

Y, a. h. al.; s. etb ; si. s. 







c. al. 

35 


180 




8. al. 

36 


76-7 

d.‘ ■" 

1. 


d. a. 

37 


153 d. 

d. 

1. 


si. 8. h. al.;v.8. bz., pyr. 

38 

4.063 

170 

Tolat. 100 




30 


143 


u 


Y. 8. metb. al.; s. eth., 







al. 

40 


154 


i. 

i. 

8. al.. ae. a., bz., CSj, 







fats; si. s. etb. 

41 


188-9 


i. 

i. 

al. 8. ba., al. 





PHYSICAL CaY^VANTS OF 


No. 

Name 

Formula 

Mol. 

Crystalline form, odor and index 

wt. 

of refraction 


Mercury: 




1 

Phenylmercunc acetate 

CeHiHgO^CaHs 

336 75 

rhomb, sm. wh. lust, pr . . 

2 

Phenylmercuric bromide 

CVfliHgBr 

357 63 

rhomb, wh. lust, tabl 

3 

Phenylmercunc chloride 

CeH^Cl 

313 17 

wh. satiny leaf 

4 

Phenylmercunc cyanide 

CJI,HgCN 

303 73 

rhomb, long pr . . 

5 

Phenylmercunc iodide . 

CsHiHgl 

404 63 

rhomb, satiny tabl 

6 

Phenylmercunc nitrate. . 

CeHiHgNOj. 

339.72 

rhomb, tabl . . . 

7 

Tolylmercuric bromide 

ip) 

Tolylmercuric chloride 

ip) 

Neodymium: 

Neodymium hexaantipy- 

^H7HgBr 

371 65 

thin lust, gray so ... 

8 

CrHTHgCl 

327 19 

rhomb, silky taU 

9 

(Nd(COCi*Hi,N2)6 

2302 91 

rose cr 


nne iodide 

Potftsslum: 

l3l 



10 

Potassium saocharatc, 

KHCeHsOs 

248 23 

rhomb, need 


acid id) 




11 

Potassium-in-nitrophen- 

K0C5H4N02-2H20 i 

213 23 

flat or. need . 


oxide 




12 

i 

Potassium- p-nitrophen- 
oxide 

Rhenium: 

K0C6H4N02-2H20 

213 23 

yel. leaf . . . 

18 

Bis-2:2'-dipyridyl rheni- 
chlonde 

Dipyndyl per-rhenate 

(CioH»N2)2ReCl(> 

713 43 

pa grn. or 

14 

(aHiN2)HRe04 

343 42 

col. need 


(2:20 




15 

Dipyndyl rhcnichlondc 

(aH5N)2Rea 

657 25 

yel. need 


(2:20 

1 


16 

Trimethylrhenium 

Re(CH3)j 

231 41 

col. oil 

17 

Tripyndyi rhenichlonde 
(2:202'0 

(C6H4N)3HReCl6. 

634 33 

pa. grn. cr 


Silicon: 




18 

Chloromcthylsilicane 

SiH2ClCHi 

80 57 


19 

Di-p-aminoaxoben«cae 

(NHiaHiNiCs 

538 54 

long cinnamon br. need . 


fluosilicate 

H»)i'H2S|F6 


20 

Di-p-aminobenioic acid 

(NH2C8H4C00H)2 

418 35 

pr. wh. long, narrow 


duosilicate 

HiSiFs 


21 

Dianiiine fluosilicate 

(C*H6NH2)2*H2SiF6 

S 1 HCUCH 3 

330 33 

irreg. pi. wh 

22 

Diehl oromethylsilicane 

115 02 

23 

Didiphenylamine fluo- 
silicate 

Diethylaniline fiuoeili- 

1(C(iH»)2NH]2*H2 

SiF( 

(C*H.NHC 2 H 6 )r 

482 51 

wh. rods forming rosettes 

24 

386.43 

wh. pointed pr 


cate 

H2SiF< 



25 

Dimethylaniline fluosili- 

(aH.NHCH,)2- 

358 38 

monocl. wh. need 


cate 

HjSiFa 



26 

Dimethylsilicane ... . 

SiH2(CHs)2 

60 14 


27 

Di-a-naphthylaminc 

(CiaH7NH2)2' 1 

430 44 

rosettes of wh. need . ... 


fluosilicate 

H2SiF« 



28 

Di-/9-naphthylamine 

(CibHtNHi):' 

430 44 

hex. wh. pi 


fluosilicate 

HiSiFo 



29 

Di-m-nitramlme fluosili- 

(C«H4NH2N02)2- 

420 33 

rhomb, wh. pi 


oate 

H 28 iF 8 


80 

Dinitrosodiphenylamine 

fluosilicate 

KC^HN - N0l2- 

540 51 

butterfly shaped indigo cr. 

31 

Di-o-toluidine fluosilicate 

(C«H4NH2CH*)2* 

&SiF< 

(C.H4NH2CH.)2* 

358 38 

rhomb, wh 

32 

Di-m-toiuidine fluosili- 

366 38 

wh. rect. pr. pi 


cate 

H2SiF6 


33 

Di-p-toluidine fluosili- 

im*micm)v 

358 38 

wh. need., unst. irreg. outiine. . . 


cate 

HtSiFs 
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METAL-OBGANIC COMPOUNDS (Continued) 






Solubility in gruns per 100 ml of 

No. 

Sp. gr. or 
density 

Mdltmg 
point, ®C 

Boiling 
point, T 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2 

3 

4 

5 

6 
7 


149 

276 

251 ! 

204 

266 

176-86 

228 


b1. s. 

1 . 

i. 

si. s. 
i. 

si. 8. 

si. s. 

B. glao. ao. a., bi., al. 
s. al., bs., pyr. 
si. s. h. al., bf ., pyr., eth. 
s. h. al., bs. 

8. chl., CSz; si. s. al.. 
eth., l». 

8. h. al., bs. 

8. ohl., al.. bs.; i. e. CS 2 

8 


233 i 


1 . 

1 

1 . 

si. 8. h. al., bs., chl., acet., 
pyr.; 1 . eth. 

9 


270-2 


12.7« 



10 




1.1« 

more sol. 


11 

1.69ia> 

- 2 H 2 O. 130 

d. 

16.3« 


s. al. 

12 

1.65220 

- 2 H 2 O, 130 

d. 

7.5« 


si. 8. al. 

13 




si. 8. 



14 




2.1 



15 




si. 6. 



16 

17 



60 

1 

1. 



18 

19 

0.935-«o 

-134.1 

220 d 

7 



.1872»95%’al.” 

20 


242 




0.91“ 95%al. 

21 

22 

23 

0.930 

subl. 230 
-93 

169 


V.8. 


s. h. al. 

2.4492“ 96% al' 

24 


165.3 




.979“ 95%al. 

25 






s. h. al.; 1 . c. al. 

26 

27 

0.68-w 

-150 

218 

-20.1 



.1504“ 95% al'. ' 

28 


236.3 




.0816»; 1248»96%al. 

29 


200 




.1212S; .4736“ 95%al. 

30 


124.5 




.84“ 96%al. 

31 






8. h. al.; i. c. al. 

32 






8. h. al.; i. c. al. 

33 
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raTSICAL OON8TANTS OV 


No. 

Name 

Formula 

Mol. 

Crystidline form, color and index 


wt. 

of refraction 


Silicon: 




1 

Ethyitriphenylailioane. 

(CtH«)(CeH.),Si 

288 42 

rhomboidal pr 

2 

Hexametbjddiiihcane 

Sij(CH,)» 

146 33 


3 

Methylsiheane. 

SiHiCHi 

46 12 


4 

Methyl tnphenjd sUioane 

(CH,)(C«H»)3Si 

274 40 


5 

Phenylenraiamine fluo- , 
silicate (wi) I 

Phenylenediamioe fluo- j 
silicate (p) i 

Sdico-bensoic acid . 

CsHiCNHjjj HsSiFe 

252 22 

choc. hr. need.-like pr 

6 

CJi4(NH2)rHj3iF« 

252 22 

pink irreg. aix-sidcd pi 

7 

C 6 H 6 S 1 OOH 

138 17 

ooi. flaky resm 

8 

TetrabenaylBilicane . 

Si(C«H*CH2), 

392 57 


9 

Tetraethylailicane. 

Si(CjHs)i 

144 30 

liq., 1 4246... 

10 

Tctramethylsilicane 

Si(CHa)4 

88 20 

col. liq 

11 

Tetraphenylsilicane 

Si(C«H*)4 

336 46 

ooi. floco. amor, part 

12 

Tolidine fluosilicate(o) 

(CHiNH2aH3)2 

HtSiFe 

(C2H,)3(C6H6)Sl 

356 36 

tiny, micr. wh. pr 

13 

Triethyl phenylail icane 
Sodium: 

Sodium acetamide 

192 34 


14 

NaNHCOCHj 

81 08 

wh, tabl 

16 

Sodium acetylide 
(ethinylsodium) 

NuHCi 

48 03 

wh. CT 

16 

Sodium anilide 

NaNHaHs 

115 11 

wh cr., V hygr 

17 

Sodium antbraguinonc- 

NaCi4H70jS-H20 

328 27 

silvery leaf 


/3-eulfoiiato (“Silver 
aalt”) 




18 

Sodium arsanilate 

NaCJIiOjNAs* 

347 13 

wh cr powd , monocl 


(atozyl, soamim) 

6 H 2 O 


19 

Sodium benzamide . 

NaNHCOCaHi 

143 12 

wh. powd 

20 

Sodium-N-chloro-p-tol- 

NaCrH702NClS' 

281 70; 

col. pr 


uenesulfonamide 

3 H 2 O 


21 

Sodium etboxidc (sodium 

NaOC2H5*2C2Hi 

160 19 

wh. powd. or need 


ethylate) 

OH 


22 

Sodium, ethyl- 

NaCiHi 

52 06 

wh. cr , d. air 

23 

Sodium-f9-napbthoxide 

NaOCioHr 

166 15 

wh. powd., V. hygr 
gold. leaf, or need 

24 

Sodium-p-nitrobeniene 

NaC»H403N,-2H20 

225 15 


isodiazotatc 



25 

Sodium-p^tropheo- 

Na0C6H4N02' 

233.16 

yel. moncol. pr 


oxide 

4H-0 


26 

Sodi um>o- 6 uI fobentoic 

NaC7H40sNS-2H20 

241.20 

wh. tabl ... . 


imide (soluble sac- 
charin) 




27 

Triphenylborylsodium • 

NaB(C5H»)7 

265 12 

yel. -or. silky need 

28 

Tnphenylme^ylsodmm 

Tellurium: 

NaC(CBHi)7 

266 31 

red. cr . 

29 

Di-n-butyl tellunde 

(C4Hs)2Te 

241 84 

yel. oil 

30 

Diethyl tellunde . . . 

(CiHsliTe. 

185 73 

81 

Dimethyl tellunde 

(CH 7 ) 2 Te 

157 68 

pa. yel oil; garlic-Iike odor 

32 

Dimethyltclluronium di- 
broBude (a) 

C 2 H 8 Br 2 T(‘ 

317 51 

or. leaf-hke cr 

33 

Dimethyltelluronmm di- 
ohlonde (a) 

Dimethyltelluronium di- 
oMoride (/3) 

C 2 H 8 Cl 2 Te 

228 59 

leaf-hke cr 

34 

CiH^CbTe. 

228 59 

leaf-likc cr 

35 

Dimethyltelluronium di- 
iodide (a) 

C 2 H 6 l 2 Te 

411 52 

red cr 


* AI of the tn^rjrlbonnea form analogous addittoiHNilte of the alkdi metala. 
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METAL-OEOANIC COMPOUNDS (Continued) 


No. 

! 

8 p. gr. or 
deiinty 

Melting 

point, “C 

Boiling 
point, ®C 

So 

Cold 

water 

lubility m I 

Hot 

water 

jrams per 100 ml of 

Alcohol, acids, etc. 

1 


76 


1 . 


8. chi., ba., eth. aeet.; 







si. 8. al. 

2 


12.6-14 

112.5 




3 

0.62-« 

-156.4 

31 




4 


67.3 


1 . 


s. oth., obi., bz.; si. s. al. 

5 


243-4 




0.0662® 95% al. 

6 


d. 




1 0.014» 95% al. 

7 


40-50 

215-6 



a. eth.. bz., ohl.; s. al., 







ac. a. 

8 



1 127.5 

1 . 


s. eth., ohl., bs.; d. b. al. 

9 

.762« 


152 8-3.2 




10 

.651» 


26.5 



8. eth., i. cone. H 2 SO 4 

11 






B. acetic anh. and chloro- 







sulphomc acid 

12 


268-9 




.013«. .04P® 96% al. 

13 


148 

230 




14 


300-60 d 


d. 


d. al.; si. 8. bs., hq. KHj 

15 


d.>210 


d. 

1 

d. a., 8. liq. NHt 

16 


d. 

d. 

d 


d. a., al.; B. liq. NHs 

17 


d. 


0.84 

27 

V. si. 8. al. 

18 




16J’ 


b1. 8 . al.; 8. CHsOH 

19 


d. 


d. 


d. al.; i. eth., bz., ohl. 

20 


expl. 


8. 

V.B. 




176-180 





21 


- 2 C 2 H 6 OH, 

d- 

d. 

d. 

V. 8. al.; i. NHs 



200 





22 


d. 


(1 


d. al., eth.; s. diethyliino; 







1 . bz., igr. 

23 


d. 


s. 


V s al., eth.; 1 Igr. 

24 


—HsO oner 

exp. 

V. 8. 





H 2 SO 4 

I 




25 


-2HaO. 36; 

id. 

5972 ® 


si. 8. al. 



-4H20,120 

1 




26 


-H 2 O 


V. 8. 


si. 8. h. al. 

27 



d. 

d 

d. 

0.081* eth. 

28 




d. 


8. eth., bz., hq. NHs 

29 

1.334« 


182-5 




30 



137-8 

si. 8. 



31 


sld. ID liq. 

82, 94'7'> 






air 





32 


142 d. 




8. al., eth. 

33 


92 


8 

fi. 

B. al., eth. 

34 


134 



1 

8 . al., eth. 

35 


127 d. 


1. 

1 

y. si. s. 

8 . chi., bz. 
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PBYSICAL CONSTANTS OP 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 

"7 

Tellurium: 

Di-p-phenetyl ditellunde 

(CiH50C«H4)2T 62 

497 53 

or. brown need 

2 

Ditelluromethane 

CHjTei 

269 25 

dk, red amw. sld 

3 

Ethylmethyltellurophe- 

tone 

Thallium 

CsHsCTeCHj 

183 71 

dark yel. oU, 1.50552® 

4 

tnethyl 

Tin: 

T1(CjH.)3 

291 57 

yel. hq 

5 

Amyltetrathi oorthostan- 
nate (n) 

8n(SC4Hii;4 

531 50 


6 

Amyltetrathioorthostan- 
nate (iert) 

(CHaCfljC(CH3)2 

Sl4Sn 

531 50 



Bromobenzonetctrathio- 
orthostannate (p) 

Sn(8C«H4Br)4 . 

870 97 


8 

Butylbenzenetetrathio- 
ortoostannate (p) 

Sn(SC6H4C4H,)4. . 

779.76 



9 

Butyltetrathioortho- 
stannatc (n) 

8n(SC4H»)4 

475 39 


10 

Butyltetrathioortho- 
stannate («cc) 

Sn(SC4H»)4 

476 39 


11 

Carbomethoxyphcnyltri - 
chlorostannane (o) 

(CH30COCeH4) 

SnCls 

360 21 


12 

Chi or obem enetet rathio- 

Sn(SC«H4Cl)4 

693 14 


13 

orthostannate (p) 
Cyclohcxyltetrathio* 
orthostannate 

Sn(SC<Hii)4 

579 54 


14 

Di*o-ani8yldichloro> 

stannane 

(CH30C6H4)iSnCl2 

403 87 

i>q . . 

15 

Dibenzyldiethylatannane 

(C«Hi*CH 2 )jSn 

(CiH»)2 

359 07 

16 

Dibenpylethylpropyl- 

stannane 

(CfiHrCH2}j(CjH4) 

(CaHrlSn 

373 10 

liq 

17 

Dibenzyltin acetate , . 

(CdHiCHiljSn 

(0C0CH3)2 

419 04 

col. need. f. al 

18 

Dibenzyltin dibromide 

(C«H.-CH2)2SnBr2 

480 79 

col. need. f. pet 

19 

Dibenzyltin dichlonde 

(C«H6-CH2)2SnCl2. 

371 87 

col. need. f. acet.-HCl 

20 

Dibenzyltin diiodide 

(C6H8‘CH2)2Snl2 

554 79 

col. Ing. silky yel. need. f. pet. eth. : 

21 

Dibutyltin dibromide 

(C4H»)2SnBr2 

392 76 

sm. need 

22 

Dibutyltin dichlonde . 

(C4H9)2SnCl2 

303 84 

need .... 

23 

Dichlorodi-m-tolyl stan- 
nanc 

(CH3C6H4)2SnCl2 . 

371 87 


24 

Dietbyldibromodipy- 

ridmctin 

(C2H»)2SnBr2* 
(C»H»N)2 _ 

494.85 


25 

Diethyldiisoamyltin 

(CiH4)2Sn(C4B[n)2 

319 10 


26 

Diethyldiisobutvltm 

(C2Hj)2Sn(C4H5)2 

291 05 


27 

Diethyldiphenyltm 

(C2H8)2(aH»)2Sn 

331 021 


28 

Dicthyhsoamyltin 

bromide 

(C2H8)2(C8Hu) 

SnBr 

327 88| 


29 

Diethyl isoamyltin 
chloride 

(C2H6)2(C8Hii) 

Sna 

283 42: 


30 

Diethylisobutyltin 

bromide 

(C2H4)2(C4H»)SnBr 

313 85 


31 

Diethyl-n-propyltin 

bromide 

Diethyl-n-propyltin 

chloride 

(C2H»)2{CjH7)SnBr 

299 82 


32 

(C2H*)2(C3H7)8na 

255 36 


33 

Diethyl-n-propyltin 

fluoride 

(C2H4)2(C»H7)8nF 

238 91 

si. yel. oily hq 

84 

Diethyltm .. 

Sn(C2H4)2 . ' 

176 82 
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HKTAL^-OBOAICIC COMPOUNDS (Continued) 






VBTHiCAL CONSTANTS OT 


No. 

Name 

Formula 

Mol. 

wt. 

CrysiaUaie form, eoloc ftod indeK 
of refractiMi 


Tin: 




1 

Diethyltm dibromide 

(CjH«)iSnBr 2 

336 65 

ool. need . . ... 

2 

Diethyl tin diohlonde 

(C*H«) 28 nCl 2 

247 74 

wh. need 

3 

Diethyltin difluonde 

(C»Hi)i 8 nF 2 

214 82 

sq. pi. or long rhomb, tab. f. meth. al. 

4 

Diethyl tin diiodide. . 

(C 2 Hi) 2 SnIj 

430 66 

wh. need 

5 

Diethyitm oxide .. . 

(CsHOiSnO. 

192 82 

wh. powd 

6 

Diisoamyltin di bromide 

(C5Hii)2SnBr2 

420 81 


7 

Diisoamyltin dichlonde 

(C5Hii)2SnCi2 ,. 

331 89 


8 

Diisoamyltin diiodide 

(CbHiilQSnh 

514 82 

oily liq 

9 

Diisobutyltm diiodide. 

(C4H»)Snl2 

429 65 


10 

Diisopropyltm dibroibidc 

(CsHr) 2 SnBr 2 

364 71 

pale yel hyg. or 

11 

Diisopropyltin dichlonde 

(CsHrliSnCh 

276 791 

ool. transp or 

12 

13 

Diisopropyltm oxide 
Dimethyldibromodipy- 
ridinetm 

(C3HT)2SnO. 

(^H^ 2 SnBri(Ct 

220 87* 
466 80 

14 

Dimethyldichlorodipy- 

ridmetin 

(CH,)23na2(C5 

HsN)2 

377 88 


15 

Dimethyldiethyltin 

(CHs) 28 n(C 2 H 6)2 . 

206 89 

ool. Iiq 

16 

Dimethyldiisobutyltm 

(CH3)2Sn(C4H»)t . 

262 99 


17 

Dimethylethylpropyltin 

(CHa)2C2HiC3Hj8n 

220 92 


18 

Dimethylethyltin iodide 

(CH3)2C2H3SnI 

304 75 

1 57051* , . 

19 

Dimethyltin 

[(CHi) 2 SnI, 

(148.77)* 

yel. sld 

20 

Dimethyltin dibromide 

(CH3)2SnBr2 

308 60 

ool. pr 

21 1 

Dimethyltin dichlonde 

(CH32SnCl2 

219 68 

22 

Dimethyltin difluonde 

(CH3)2SnF2 

186 77 

wh. fine pi 

23 

Dimethyltin diiodide 

(CH3)2Sn[2 

402 61 

rhomb wh 

24 

Dimethyltin oxide 

(CHahSnO 

164 77 

wh. powd 

25 

Dime^yltln sulfide. 

(CHahSnS 

180 83 


26 

Di-a-naphthyltin 

Sn(Ci<Jl7)2 

373 01 


27 

Di (phenyltfaid) di- 

Sn(CiH»),(SCeH 6)2 

491 22 


28' 

phenylstannase 
Dtphesyltm . . 

Sn(C*Hs), 

272 90 

yel. amor, powd 

29 

Diphenyitm dibromide 

(CcHi) 2 SnBr 2 

432 73 

col. cr 

30 

Diphenyltin dichlonde 

(CftH3)2SnCl2 

343 82 

col. cr 

31 

Diphenyitm difluonde 

(C«H»),SnF 2 ... 

310 90 


32 

Diphenyltin diiodide 

(CeHilaSnl* 

526 74 

col. cr 

33 

DijflieiiyUin hydroxy- ^ 
chloride 

(C 6 H*) 2 Sn(OH)Cl 

325 37 

amor wh. powd 

34 

DjpheQyUm oxide 

(C 6 Hi)!»SnO 

288 90 

ool. amor, powd 

36 

Di-n-propyldibromodi- 

(C3HT)28nBr2(C» 

522 90 


36 

pyndinetin 

Dipropyltm dibromide 

H.N)a 

(C3H7)23nBr2 

364 71 

col. need . 

37 

Dipropyltin dichlonde 

(C8H7)28nCl2 

275 79 

ool. cr 

38 

Di]M*opyltin diflnonde 

(CaflTljSnF* 

242 87 

le^ 

39 

Dipropyltin diiodide 

(C3H7)2Snl2 

468 71 

col. oily liq 

40 

Di-si-tolylstannaBe 

( CIJaCfrHOaSnO 

316 96 

wh. amor, infus 

41 

Di-m-tolyl thiostannane 

(CH3CoH4)2SnS 

333 01 


42 

Di-p-tolyltin 

(CH3C6H4)2Sn 

300 95 

or .-yel. amor, powd 

43 

Di-o-tolyltin dichlonde 

(CH3C»H4)2SnCl2 

371 87 


44 

Di-j>-tolyltin dichlonde 

(CH3CoH4)2Sna2 

371 87 


45 

DitripbenylstaBByl- 

metnane 

{(C«Hj)iSn]2CH2 

714 08 

wh. or, sld 

46 

47 

Di^tMtylyltin 

Dodeoyltetmthioortbo- 

[(CHilaCsHiliSn 

onCSCiaHj*)* 

329 01 
924 23 



(dsmtote (n) 
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METAL'OKfiANIC OOUFOVNDS (Continued) 





Solubility in grams per 100 mllof 

No. 

Sp. gr. or 
denuty 

Mdtios 
point, V 

Boiling 
point, T 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

2.068« 

63 

232-3 

8 . 

8. 

8. eth.. org. solv. 

2 

3 

84-5 

229 

220 

8. 

8. 

s. Hd. org. 8olv, 

.45« al.; 2.M« meth. al.; 






.047“ U. 

4 

5 


44.5-5.0 

mfu8. 

240-5 d. 

V. bI. b. 

1. 

bI. s. 

1. 

8. or^Bolv. 

s. HCl, dil. a., cone, alk.; 







1. org. mIt. 

6 


-25 to -24 





7 


28 





8 



202-5« 




fi 



290-6 




10 


64 


d. 

d. 

I. org. Bolv. 

11 


80-4 


8. 

8. 

8. al., b. be., ^ac. ac. a. 

12 


d. 


1. 

1. 

8. h. HCl; i. org. solv., slk. 

13 


172 

1 




14 


163 





15 

1.2319« 

<-13 

144-6 

>. 

i. 

B. org. 8o1t. 

16 

1.1179*’ 


85»« 


■ 1 


17 



149-61 


I 


18 

2.0264^ 


77-8“; 

185-77W 



1 . org. solv. 

19 




i. ' 

1. 

20 


74-6 

208-13 

8. 

8. 

B. org. solv. 

21 


90 (107) 1 

186-00 

8. 


8. org. solv. 

22 


d.<360 

4.66*0^ 


.08“ al., 33“ meth. al. 

23 

2.872 

43 (80) 

228 

si. 8. 

8. 

s. org. adv. 

24 


infus. 

d. 

1. 

i. 

s. a., NaOH; i. ucg. solv.. 






NHtOH 

25 


148 





26 


200 

d 255 ‘ 




27 


66-66 5 





28 


225.7, 


1. 


a. eU., bs., eth.; i. aba. a). 



(126-30) 




8. al., eth. 

29 


38 

230** 



30 


42 

333-7 d 

V. bI. 8., d 


8. al., eth., Igr, 

31 


360 





32 


71-72 

176-822 

i. ! 

i. 

8. org. solv. 

33 


187 


i. 

*• 

B. cone, a.; i. org. aolv. 

34 


infuB. 


1. 

1. 

s. cone, a.; i. org. solv. 

35 


128 


1 



36 


49 


V. bI. 8. 


8. org. solv. 

37 


81 


V, b1. b. 


8. org. solv. 

38 


205 


0,22« 


4)3** al., 1.9 P* meth. al. 

39 


<-15 

27(h3 

i. 

i. 

8. org. solv. 

40 




i. 

i. 

8. min. a.; i. org. 8olv. 

41 


121.5-2 




V. s. ohl„ ba., eth. acetate, 
p^., eth.; a. HQ 

8. M. 

42 


111.5 

d.<245 



43 


49-50 





44 


49-60 




V. 8. ba., eth., chi., b. h. 

45 


104.5 




pet. ejth. 

46 


167 

d. 240 



47 


35.5 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Cryatalline form, color and index 
of refraction 


Tin: 




1 

Ethylchlorostannic acid 

H^nCiHsCU .. 

327.06 

col. deliq, pr 

2 

Ethyldiiaoamyltin 

(CjHs)(aHu)* 

369 95 



bromide 

SaBr 



3 

Ethyldiisobutyltin 

(CjH6)(CtHj)2SiiBr 

341.90 



bromide 




4 

Ethylmetbylpropyltin 

iodide 

CHaCiEUCsHrSnl 

332 80 

1 5548'^ 

5 

Ethyl-n-propyldiiso> 

amyltiD 

(CiH»)(C»H 7 )Sn 

(C»Hn)2 

333.13 




6 

Ethylpropyltin dichlo- 
ride 

Ethyl fitanmo acid. . . . 

(CiH6)(C*H7)8nCl2 

261.76 

need. f. It. pet . 

7 

CsHrSnOOH.... 

180 77 

wh. amor, gel or powd 

8 

Ethyltetrathioortho- 

Mtannate 

Ethyitin tribromide 

Sn(SC2H»)4 

363 18 


9 

CjHiSnBrj 

387 51 

col. feaih. cr 

10 

Ethyltin triiodide. 

CiH&Snl, 

528.52 


11 

12 

13 

Ethyltri-n-butyltin , . 
Ethyltri-n-propyltm 
Hcxwlecyltetrathio- 
orthofltannate (n) 

CjH6(C4Hi)3Sn, 
C2Hi(C3H7)aSn. 
Sn(SCi5H33)4 .. 

319 10 
277 02 
1148 65 

1 4732.. 


14 

Hexaethyl distannane 

[SnCCsHtlsja . . . 

411 76 


15 

Hexaethylditin 

[(CiHijaSnli 

411 76 

hq .. 

16 

Hexaphenylditin . , . 

{(CaHilsSiiJs 

700 00 

17 

Hexa-p-tolylditiD. . 

{(C«H4CH3)3Sn)i 

784 16 

flat tabl. f. bz 

18 

Hexa-p-xy!ylditin . 

(((CH7)2C6H,)3Sn]j 

868 32 

flat rhomb, tabl. f. bz.-al 

19 i 

Isopropylstaonie acid 

CiH7SnO OH . 

194 79 

wh. amor 

20 

Isopropyltetratbio- 

Sn(SaH7)4 .. 

410 29 



ortbostannate 




21 

Isopropyltin tnbromide 

CjH7SnBr3 .... 

401 53 

pa. yel. deliq., pr 

22 

Isopropyltin trichloride 
Methylstannic acid 

C3H78nCl3 

268 16 


23 

(CH 3 )SnOOH . 

166 74 

wh. amor, powd . , , 

24 

Methyltetrathioortho- 

Sn(SCH3)4 .... 

307 08 


stannate 




25 

Metbyltm tribromide 

CHsSnBr) 

373 48 

wh. need 

26 

Metbyltin trichloride 

CHaSnCU ... 

240 11 

col, cr 

27 

Methyltin triiodide 

CHaSuIa.. . . 

514 49 

It. yel. need 

28 

Methyltribromodipy- 

ridinetin 

CHi.SnBr 3 (C»H*N )2 

531 68 




29 

Methyltri-ft-butyltin. . . 

CH3(C4H»)3Sd 

305 07 

1 4735 

30 

31 

Methyltri-n-propyltin 
Phenylbenzyltin dichlo- 
ride 

Phenyltetrathioortho- 

CHa(C3H7).3Sn 

(C4Hi)(C(iH*CHj) 

SnCli 

Sn(SGH&)4 — 

262.99 
357 84 

col. need. f. dil. HCI . . ! , 

32 

555 34 



stannate 




33 

Phenyltin tnbromide 

CfiHiSnBrs . . . 

435 55 


34 

Phenyltio trichloride 

CsHiSnCU. ... 

302 17 


35 

Phenyltribeiujdtm 

(CaH4)Sn(CaH» 

CHi), 

Sn(SCjH7)4 

469 18 

liq , . ] 

36 

Propyltetrathioortho- 
stannate in) 

419 29 



37 

Propjdtin triiodide 

C3H7Snl3 

542 55 








BfETAL-0»<S^AI«lC COMPOUNDS (Continued) 


No. 

8p. gr. or 
density 

Melting 
point, ®C 

Boibne 
point, T 

So 

Cold 

water 

1 ability m { 

Hot 

water 

(rams per 100 ml of 

Alcohol, acids, etc. 

1 


d. 


d. 



2 

1.3650 


164-5“ 1 




3 

1.40861®* 


130.6“ 




4 

1.8182^ 


108-1 1«; 





20 


226-307® 







8l. d. 




5 

L06542i‘» 


141” 




6 

! 

67-8 


s. 


a. eth., al. 

7 


d. below red 

best 

1 . 

i. 

B. dll. mm. a., KOH; i. al., 





1 


eth., chi., xylene 

8 



lOS-ooi 




6 


310 


8. ! 


B. al. 

10 



181-41® 




11 

1.0783 


12910 1 

1 



12 



10110 




13 


63-54 





14 



160“ 




15 

1.4120 


d. 270 





16 


232.5 

d.<280 



1.029 eth.; 18.08 chi.; 







7.82 bs. 

17 


143.5 

d. 336 



b1. 8. bs., eth.; v. sL s. 







abe. al. 

18 


192.5 

d. 368 



21*0 «bs. 

19 


d. 


1. 


B. dll. min. a., KOH; i. 







org. Bolv. 

20 



92-001 



1 

21 


112 




1 

B. glac. ao. a.; si. s. h. bs., 







cU.; 1 . dry eth. 

22 



75“ 




23 


mfus. 


i. 

i. 

B. a., alk.; i. org. solv. 

24 


31 

81001 




25 


53-5 

210-11“® 

8. 


B. eth.. al.. bs., Igr., hyd. 

26 


43 


8. 


by alk. 

hyd. by alk.; s. org. soh. 

27 


86.5 


S 

s. 

s. eth., al., ta., chi.. 







meth. al. 

28 


203 





29 

1.0868^ 


12110 




30 



9310 




31 


83-4 

80-100 




32 


67 





33 



182-3*® 

1 



34 



142-3» 

8. 



35 



290‘ 



8. ail ord. (ffg. solv. 







except al. 

36 



123001 




37 



d. 200“ 
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PHYSICAL CONSl'ANTS OF 


No. 

Name 

Formula 

Mol. 

wt. 

Crystidline form, color and index 
of refraction 


Tin: 




1 

Propyltn-n-amyltin (n) 

C3H7(C.Hii)3Sn 

375 20 

1 4732 

2 

Stannic bisaoetylacetone 

(C6H702)2SnBr2 

476 75 

Col. SIX sided cr. 


dibromide 




3 

Stannic bisacetyiaoetone 

(C3H702)*SnCl2 

387 83 

col. SIX Bided cr. . . 


dichloride 




4 

Stannic biabenzoyiacct- 

(CioHioChliSnBr? 

614 99 

pa. yel. powd . 


one dibromide 



6 

Stannic biadibenzovl- 
metbane dibromme 

(Ci6Hio02)’SnBr2 

722 99 

sulfur ycl. cr 

6 

Stannic b«-3-ethyl- 
aoetylacetonc dibromide 

{C7Hii02)28nBrj 

532 85 

col. SIX Bided pr 

7 

Tetra-dZ-amyltin 

iSn(C»Hii)4 

403 26 

1 4730 

8 

Tetra-n-amyltm 

Sn(CjHn)4 

403.26 

cd. stable liq., 1.4720 

9 

Tetraaquaatannio bis- 

(CsH702)2Sn(0H2}4 

987 17 

col. tab. pr . 


acetylacetone stanni- 
bromide 

SnBre 



10 

Tetrabenxyltin 

Sn(C.H*CH2)4 

483 21 

ool. pr. f. It. pet 

11 

Tetra-n-butyltin 

SnCCiHt)4 

347.15! 

col. stable liq., 1.4730 

12 

Tetraoyclohexyltin 

Sn(C«Hii)i 

451.30 

wh. micr. grams . 

13 

Tetraethyltin 

SnCCiH5)4 

234 94 

col. hq .. . 

14 

Tetra-n-heptyltin 

Tctra-n-hexyitm 

Sn(CtHit)i 

615 47 

1 4698 

15 

Sn(C«Hi3)4 

459 3G 

1 4706 

16 

Tetraisoamyltin. 

Sn(CiHii)4 

403 26 

lol. hq . 
col. liq ... 

17 

18 

Tetraisobutyltin 

Tetramethyltin 

Sn(CiH*)4 

Sn(CH3)4 

347 15 
178.84 

19 

Tetra-n-octyltin 

Tetrapfaenyltm 

Sn(C»Hi7)4 

571 57 

1 4691 

20 

Sn(C*H»)4 

427 10 

tetr. col. f. xylene 

21 

TetrapropyHin 

Tetra-o-tolyltin 

Tetra-m-tolyltin 

Sn(CiH7)4 

291 05 

ool. hq 

22 

Sn(CdH4CH3)4 

483.21 

wh. or. Mwd 
ool. need . 

23 

Sn(CaH4CH3)4 

483 21 

24 

Tetra-p-tolyltin. . 

Sn(C«H4CH3)4 

483.21 

col. need . . 

25 

Tetra-m-xylyltin 

[(CHi)2aH3]4Sn 

539 31 

rhomb, need. f. ba -al 

26 

Tetra-p-xylyltin . , 

[(CH,)jCcH,]4Sn 

539 31 

wh. quad. pr. . 

27 

Tolylstannonic acid (o) 

CHjC6H4Sn02H 

242 83 

amor, powd 

28 

Tcdylstannonio acid (m) 

CH3aH4Sn02H 

242 83 

20 

Tolyltetrathioortho- 
stamnate (p) 

Sn(SCH.iC6H4)4 

611 45 


30 

Tolyltin trichloride (o) 

CH,aH4SnCl» 

316 20 


31 

Tolyltin trichloride (p) 

CH3C6H4SnCl3 

316 20 


32 

Tolyltnchlorostannane 

(m) 

Tri-n-amyltin bromide 

CH3a.H4Sna8 

316.20 

col. liq 

33 

(CjHiOsSnBr 

412 03 

1 4963 

34 

Tribenaylethyltin 

(C«H»CH2)3(C2H6) 

Sn 

(C«H*CH2)iSnCl. 

421 14 

col. tabl. f. al.-lt. pet 

35 

Tribeniyitin chloride 

427.64 

wh. need . 

36 

Tribenayltin hydroxide 

(CsHiCHilaSnOH 

409 00 

rhomb., col. tabl 

37 

Tnbenzyltin iodide 

(C«H*CH2),8nI.. . 

519.00 

need, like pr. f. glac. ac. a 

38 

Tri-n-bntyltin bromide . 

(C4H9)3SnBr 

369 95 

1 5000 

39 

Triethyl-n-amyltin 

(CjHslaCiHiiSn 

277.02 



654 







M£TAL-OROAmC COMPOUNDS (Continued) 






Solubility in grams per 100 ml of 

No. 

Bp. gr. or 
density 

Melting 
point, “C 

Bdhng 
point, T 

Cold 

water 

Hot 

water 

Alcohol, acids, etc. 

1 

1.0368 


163‘« 




2 



187 



8. bi., ehl.» a«et.; si. s. 







otL,Ca4 

3 



202-3 

8. 


s. ba., Met. 

4 



213-4 



si. s. org. ndw. 

5 



276-8 

i. 


si. 8. org. soIt. 

6 


164-6 




8. 0 . ohl., bs.; d. s. It. pet. 

7 

1.0222 


1741* 




8 

1.0206 


181“ 




9 


105-7 




a. bi. 

10 


42-3 


- 

i. 

a. oemmoa mg. solv.; si. & 
It. pet. 

11 

1 0572 


145“ 




12 


263-4 


i. 

i. 

6.26*0 bs.;.086Mal.;s. chi. 







CSj 

13 

1.187** 

-112 

181 

1. 

i. 

s. org. solv. 

14 

0.9748 


289“ 



15 

0 9959 


209“ 




16 

1 035“ « 






17 

1.054** 

-13 

267: 143“ 6 

i. 

1. 

B. org. solv. 

18 

1.3140 


78 

1. 

i. 

s. org. solv. 

19 

0.9605 


268“ 




20 

1.4900 

226 

>420 

1. 

1. 

s. b. bs., p 3 nr., CCU, chi.. 







ac. a.; si. s. ai. 

21 

1.1065*0 2 


222-5 

1. 

i. 

8. org. solv. 

22 


158-9(215) 


1. 

1. i 

s. hs., eUi.; i. al. 

23 


128.5 1 


1. 

1. 

8. bs., h. eth., k. M. 

24 


230-3 


1. 

1. 

s. bs., chi., CS 2 , pyr.; 







b1. b. al., etb. 

25 


219.5 

(L360 



.314“ al.; 6.28» etb.; 
35.1“ bs.; 43.2“ chi. 

261 


272-3 

d.360 

1. 

i. 

.015“ al; 1.73“ b*.; 2.80“ 






chi., .29“ eth.; .017“ 
meth. al. 


27' 


d.295 





28 



d.‘295‘ 

1. 

i. 

s. c. meth. al., al., eth., 
ehl., eth.^aoet, pyr., a. 
and bases; i. pet. eth. 

29 


100 




30 

1.7619 


154-8“ ' 




31 

1.7522 


166-7» 

al.’d. 



32 

1.7516 

<-20 

160-1»« 



33 

34 

1.2678 




31-2 




B. eth^ fan., ohl.; si. s. al. 

35 


142-4 

<L 

L 

i. 

b. ae. a., aoei., ta., 

36 

! 

117-21 




chi., pyr., i. al. 
a. b. aln CSi, bs.; d. b. 





etb., Igr.; u KOH 

37 

38 

102-3 

j 

1.3365’ 





39 


102“ ’ 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Formula 

Mol. 

wt. 

Crystalline form, color and index 
of refraction 


Till: 




1 

2 

Triethyl (p-dimethyl- 
ammophenyl) stannane 
Triethyl-o-hyaroxy- 

(CaH0»(OH3)2 

NCS4Sn 

(CjHslsOHCsHiSn 

326.05 

298 98 

1.6610“.. . . 

1 5377“ 

3 

4 

5 

6 

phenyl stannane 
Tnethyl isoamyltin 
Triethylisobutvitin 
Triethylphenyltm 
Triethyl-n-propyltin 

(CjH6)3Sn(C»Hn) . 
(CaHtjjSnCCiHs) . 
ICiEiUCMOSn . 
(CjH.)38n(C,H7).. 

277 02 
252 99 
282.98 
248 97 

col. liq.. . , 

7 

Tnetbyltin. . . 

Tnethyltin liromide 


205 88 

col. liq 
col. Iiq 

8 

(C2Hi)38nBr ... . 

285 80 

9 

Triethyltin chloride . 

(CiHilaSnCl 

241.34 

col. liq 

10 

11 

Tnethyltin ethoxide 
Tnethyltin hydroxide 

(C*Hi)38n(OC2H»). 
(CaHOsSnOH 

250 94 
222 89 

col. liq . 

col. cr ... 

12 

Tnethyltin i^ide. . 

(CaHtjaSnl 

332 80 

col. liq . ... 

13 

Triifioamyltin bromide . 

(CtHiOsSntir 

412 03 

U 

Triisoamyltin chloride 

(C*Hii)38nCl ... 

367 57 


15 

Triisoamyltin fluoride 

(C&HiijaSnF 

351.12 

need 

16 

Triisoamyltin iodide 

(C6Hii}.iSnI . 

459 04 


17 

Triisobutylethyltm 

(C4H9)3Sn{C2H5) . 

319.10 


IS 

Triisobutylisoamyltin 

(C4H9)sSn(C»Hu) 

361 18 


19 

Triisobutyltm bromide 

(C^Hsj^SnBr 

369 95 


20 

Triisobutyltin chloride 

(C4H»)3Sna 

325 60 


21 

Triisobutyltin fluoride 

(C^HalaSnF . , , 

309 04 

fine long pr 

22 

Triisopropyltm iodide . 

(aaiaSnl . . 

416 96 

col. liq 

23 

Triisopropyhin bromide. 

CCaH7)3SnBr . . 

327 88 


24 

25 

26 

Triisopropyltm iodide. 

Trimethylethyltin 

Trunethyltin 

fCsHrlsSnl . 

(CH,)3(C2H»)Sn 

Sn(CH3)3 

374.88 
192.86 
163 80 

col. liq. 
col. liq 

27 

Tnmethyltin bromide . 

(CHs)8SnBr . . 

243 72 

col. cr. or liq 

28 

Trunethyltin chloride 

(CH3)3SaCl 

199 26 

col. cr 

29 

Trimethyltin fluoride 

[(CH3)3SnF. . 

182 80 

wh. short, thick rect. pr 

30 

Trunethyltin hydride 

(CHi),SnH 

164 81 

col. oily liq 

31 

Tnmetl^ltm hydroxide 

(CHaliSnOH 

180 81 

col. pr . 

32 

Trimethyltin iodide ... 


290 72 

col. liq . 

33 

34 

Tnmethyltin oxide . 
Trimethyltin suliide. 

[(CH3)3Snl20 . 
((CH3),Snl2S . 

343 61 
359.67 

wb. amor, powd 

It. yel. oil 

35 

Tnphenylbenzyltin , 

(CflH3)3Sn(C«H3 

CHj) 

(CoHjlsSnCsH*.... 

441 13 

col. pi. f. al . . . 

36 

Tnpherjylethyltin . 

379 06 

wh. pr, f. al 

37 

Tnphenylmethyltin 

(C«H3)3SnCH3 

365 04 

col. tetr. f. eth 

38 

Tnphenyl-a-naphthyltin 

(C6H*)8Sn(CioH7).. 

477.16 

col. pr 

39 

Triphenyltin .... 

Sn(C»H3)3 

350 00 

wb, powd 

40 

Tnphenyltm bromide . 

(C«Hi)3SnBr 

429 92 

col. cr . 

41 

Triphenyltin chloride. . 

(CeHtlsSoCl 

385 46 

col. cr . , 

42 

Triphenyltin fluoride 

(C.H») 3 SnF 

369 00 

fine pr . 

43 

Tnphenyltin hydroxide 

(Cdii)3SnOH . 

367 01 


44 

Triphenjdtin iodide , . , 

(C*H.)38nI . 

476 92 

4-sided monocl. wh . 

45 

Tnphcnyl-p-tolyltin . . . 

(Cai)38n{07H7) .. 

441 13 

need, f . eth . 

46 

Tnphenyl-p-xylyltm 

(CcHslaSnlCeEi 

(CHa)3]2 

560 31 

col. Ing. hex. sheets f. al 

47 

Tri-n-propyl-n-butyl tin 

(C3H7)3C4H98n . . 

305 07 


48 

Tr^a-propylethyltm . 
Tri-n-propylisobutyltin . 
Tripropyltm chloxide . 

(C3H7)3Sn(C*H3)... 

277 02 


49 

(C3H7)3Sn(C4He) .. 

305 07 


50| 

(CiH7)3Sna.... 

283 42 

col. iiq 

51 

Tri-n-propyltm chloride. ! 

(CaHrlsSna.... 

283 42 
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METAli'OKOANlC COMTOUNDS (Continued) 






Solubility m grams per 100 mi of 

No 

Sp. gr. or 
density 

Mdting 
point, “C 

Boiling 

point, 

Cold 

water 

Hot 

water 

Aloohol, acids, etc. 

1 

1.2425 


172-3* 




2 

1 . 3229 a 


197-200* 




3 

1.1203»-i 


111*-* 




4 

1.139»-» 


96.6'’ 




5 

1.2639 


254 

i. 

1 . 

s. al., eth., org. soIt. 

6 

1.1680“ • 


82* 



s. bI„ org. solv, 

7 

1.3774 

<-75 

161* 

1 . 

i. 

8 

1.630 

-13.5 

223-4 

V. si. 8. 


s. org. s^v. 

9 

1.428* 

10 (15.5) 

208-10 

1 . 


8. org. solr. 

10 

1.2634 


190 

d. 


8. org. 8(dv. 

11 


43 

271 

8. 

8. 

8. org. solv. 

12 

1833 

-34.5 

225 (231) 

V. si. 8. 


8. org. solv. 

13 

1.2613“’ 

21 

1771 * 




14 

15 

1.12903<2 

-30.2 

288 

174U 



i.OSa ai.V.967*i ’l».; 1 . 22 « 





meth. al. 

16 

1 . 3777 a* 

-22 

182'* 




17 

1 . 0779 a 


125* 




18 

1.0356“-* 


152.9‘** 




19 

1.3523 

-26.5 

148* 




20 

21 

1.1290»«-’ 

+30.2 

244 

174* 



.414*2 al.; 614** meth. al.; 





. 1 ** bs. 

22 

1.378a** 

-22 

284-6 



8 . eth., org. solv. 

23 

1 4263»-2 

-49 

133* 



8 . org. sdv. 

24 

1.437822-2 


151* 



8 . org. solv. 

25 



108.2 

1. 

1. 

26 

1.570» 

23 

182 

i. 

1 . 

8 . org. solv. 

27 

27 

165 

s. 

8. 

8 . org. solv. 

28 

29 


37 

360 seal, tube 

d.<375 

s. 

S. 

8 . org. solv. 

2.45*' meth. al.; 1.08*' al.; 




0.05*1 bi. 

30 



60 

V. si. 8 


8 . org. sdv. 

31 


118 d. ’ 

subl. > 80 

S. 

S. 

8 . a., al., bx., chi., CCU, 
alk. 

32 

2.1432 

3.4 

170 

V. si s 


8 . bz., al., eth., aoet. 

33 

34 

1 . 649 a 

d. 

6 

233.5 

I. 

1. 

1. 

8. a., alk.; 1 . org. solv. 

8 . org. 8 olv., HNOj 

35 

90 

250* 



a. org. solv. except al. 

36 

37 

38 

39 

1.2953'« 

1.3113«» 

56 

60-1 

125 

232.5 

d. 280 

1 . 


8. Im., ohl., eth. 

8 . bx., ohl., eth. 

.079*» al.; 7.82*o bz.; .92* 




eth.; 18.1»«chl. 

40 


120.5 

249** 

1 . 


8 . al., eth., org. sdv. 

41 


106 

240** 

]. 


8 . org. solv. 

42 


357 


d. 8. 


si. 8 . 0 . al., eth. 

43 


118 




8 . org. sdv. 

44 


121 

263'* ‘ 

I. 

i. 

45 


124 




s. bx., chi., eth. 

46 


100.5 




8 . bi., eth., cU. 

47 



12110 




48 

1.1226»>» ' 


117 5** 




49 

1.0841“* 


128* 



8 . org. solv. 

50 

1.2678* 

-23.5 

123* 



51 

1.2678* 

-23.5 





5S7 



PHTS^AL COHSTANTTA €KP 


No. 

Name 

Formula 

Mol. 

Cryitailme form, color ajud index 



wt. 

of refraction 


Tin: 




1 

Tn-n-propyltin fluoride 

(Ca7)»Snr 

200.90 

flat pr ... 

2 

3 

Tri-n-propyltin iodide 
Tn-o-tolyltm Iffomide . 

(CiH7)aSnI 

( CtHaCHalsSnfir 

374.80 

472.00 

ool. liq. . . 
rhomb, tabl. f. al 

4 

Tri-p-tolyltin bromide 

(CdQ[4CH3)tSnBr 

472.00 

rhbdr. f. al . 

6 

6 

TrH>*tolyltm chloride 
TrMn4(Nyltm chloride 

(CiHaCHa)aSnCI. 

(CH8CJl4)3SnC! 

427 Ml 

427 M 

short, thick pr. f. al 

7 

Tri-p-toIyltin ehlondc. 

(C.H4CH3)aSDa 

427. M 

rhomb, pi. f. al. . 

8 

Tn*p4olyitm fluoride 

(C«H4CH,)38nF . 

411.08 

bairhke felted need 

9 

Tn-p-tolyltin hydroxide 

CHaC«H4)a8nOH 

409.09 

10 

Tri-o-tolyltin iodide . 

(C«H4CH3)»SnI 

519.00 

rhomb, cr. fr. al. eth 

11 

Tri-p-tolyltin iodide . 

(CsH4CH,),8iiI 

619.00 

rhomb, pi. fr. eth.-al 

12 

Tritnpheaylstannyl- 

methane 

[(CJI,),Snl3CH 

1063 02 

wh. cr. aid 

13 

Tr|-p-xylyltin bronude 

((CBj) jCaHajsSnBr 

514 07 

Ing. hex. or. f. al 

14 

Tri-jHxylvltin chloride 
Tri-m-xylyltaa fluoride 

CHajjCeHsjsSnCl 

469.62 

6-cornered coL f. al 

16 

[(CHa)2C6H3l3SnF 

463 16 

fine felted need 

16 

Tri-p-xylyltin fluoride 

((CHaJaCeHalaSnP . 

453 16 

fine Ing. need 

17 

Tri-p-xylyitin iodide. . 
Zinc: 

KCHaltCaHaJaSnI.. 

561.08 

hex. tabl. f. al / 

18 

Di-n-butylzinc 

Zn(CHiCHjCH2 

CHs)j 

179 61 

liq .. . 

19 

I^thylainc. 

Zn(CjH4)t . .. 

123 50 

col. liq. ign. in air or Cl 

20 

Dimethylxinc 

Zn(CH3)2 

95 45 

ool. liq . . 

21 

22 

Diphenylimc . 

Di-n-propylnnc 

Di-o-to’yuinc 

Zn(C^)2 

Zn(CH7CH2CII,)2. 

219.58 
151 55 

rrh. cr 

ijq 

23 

Zn(C«iH4CH.;)- 

247 63 

ifh. cr 


sm 
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SolubUty .in jrftmi jp^ 100 ml of 

No. 

Sp. gr, or 
aensity 

Mating 
point, *C 

Boiliiw 

point; 

Cold 

water 

Hot 

water 

Aloohol, aoids, etc. 

1 


275 




i.2(Hi metli. al.; 2,73»i al.; 







0.118»‘bi. 

2 

1.6921* 

-53 . 

260-2; 141 « 



s. org. 8(dv. 

3 


99.5 ' 




s. bx., eth.; ri. s. ai. 

4 


98.5 




s. bx., etb^al.a. aL 

5 


99.5 




B. bz., eth.; s!. s. al. 

6 


108 




7 


97.5 




si. s. al., bz.. eth. 

8 


305 




s. al. 

9 


108-9 





10 


119.5 




8. bz., eth.; ri. a. al. 

11 


120.5 




8. bz.-eth.; si. b. al. 

12 


128 


i. 

1. 

¥. a. ba., eth., «U.; a. h. 



15l 


- 


pet. eth.; si. a. c. pet. 
eth., al. 

13 





a. bz.. chi., eth.; i. e. al. 

14 


141.5 




a. bz., chi., eth.; i. e. al. 

15 

16 


205 

247 


1 


s. bz.. etL, al. 
si. s. bz., h. eth., al. 

17 


159.5 




8. bz., chi., eth.; i. c. al. 

18 



81-2* 

d. 



19 

1.182‘* 


118 

d. 



20 

1,386K»6 

-42.2 

46 

d. 


d. al., a.; s. eth. 

21 


107 


d. 


8. xylene 

22 



146; 39-40* 

d. 


23 


207-10 




8. xylene; r. al. 8. pet. eth. 
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IKT£BNATIONAL UNION BULES 
FOB THE 

NAMING OF OBGANIC COMPOUNDS 

Ddttor’s Note. — These rules are taken from the “Definitive Repoi^ of the 
Cozmnission on the Reform of the Nomenclature of Organic Chemistry/' 
which was unanimously adopted by the Commission and by the Council 
of the International IJniou of Chemistry” at Li6ge in 1930. A translation 
of the report* with comments', appears in the Journal of the American 
Chemical Society, 3905-25 (1933), and the reader is referred there for the 
full text and poore extended comments. • The comments here given in fine 
type are the editor's. A. M. P. 


I. General 

1. As few changes as possible will be made in terminology 
universally adopted. 

2. For the present, only the nomenclature of compounds of 
known constitution will be dealt with; the question of sub- 
stances of imperfectly known constitution is postponed.^ 

3. The precise form of words, endings, etc., prescribed m 
the rules should be adapted to the genius of each language 
by the subcommittees. 

n. Hydrocarbons 

4. The ending «ne is adopted for saturated hydrocarbons. 
Open-chain hydrocarbons will have the generic name alkanes. 

5. The present names of the first four normal saturated 
hydrocarbons (methane, ethane, propane, butane) are retained. 
Names derived from the Greek or Latin numerals will be used 
for those having more than four atoms of carbon. 

Ab the names in this series are also used in forming names of unsaturated 
hydrocarbons, of alcohols, aldehydes, acids, etc. a list of them is here given, 
with the numbers of carbon atoms: 


1 Methane 

27 Heptacosane 

2 Ethane 

28 Octacosane 

3 Propane 

29 Nonaoosane 

4 Butane 

30 Triacontane 

5 Pentane 

31 Hentriacontane 

6 Hexane 

32 Dotriacontane 

7 Heptane 

33 Tritriacontane 

8 Octane 

34 Tetratriacontane 

9 Nonane 

35 Pentatriacontane 

10 Decane 

36 Hexatriacontane 

11 Hendecane 

37 Heptatriacontane 

(Undecane) 

38 Octatriacontane 

12 Dc^ecane 

39 Nonatriacontane 

13 Tridecane 

40 Tetracontane 

14 Tetradecane 

41 Hentetracontane 

15 Pentadecane 

42 Dotetracontane 

16 Hexadecane 

43 Tri tetracontane 

17 Heptadecane 

44 Tetratetracontane 

18 Octadecane 

45 Pentatetracontane 

19 Nonadecane 

46 Hexatetracontane 

20 Eicosane 

47 Heptatetracontane 

21 Heneicosane 

48 Octatetracontane 

22 Docosane 

49 Nona tetracontane 

23 Tricosane 

50 Pentacontane 

24 Tetracosane 

51 Henpentacontane 

25 Pentacosane 

52 Dopentacontane 

26 Hexacosane 

53 Tripen tacuntane 
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KVLES FOtt mrAMlNG OBGAMIC COMPOGNBS 
(ContlBued) 

54 Tetrapentaeontane . 58 Ootapentaoontmne 

55 Peatapentacontane 59 Nonapentacontane 

56 Hexapentacontane 60 Hexacontane 

57 Heptapantacontane 

6. Branched-chain hydrocarbons are regarded as derivatives 
of the normal hydrocarbons; their names will be referred to 
the longest normal chain present in the formula by adding to it 
the designations of the side chains. In case of ambiguity, or 
if a simpler name would result, that chain which admits of the 
maximum of substitutions will be selected as the fundaraeittal 
chain. 

A simple example is 2-methylbutane, CHiCH(CHj)CHjCHi. The 
principle of maximum of subetitutions ” may be illustrated as follows: 
In the compound 


CHiCH2CH2CH*CHCHjCH3CH*CHi 

iH(CH,)Cri[(CH,)CH, 

the longest straight chain contains nine carbon atoms, which would lead to 
the name 5-(l, 2'-dimethylptropyl) nonane; the number of substitutions 
in the main chain is only one, but the radical is a complicated one. By 
selecting a chain of eight we get three substitutions of simpler radicals and 
arrive at the name 4-butyl-2,3-dimethyloctana. Rules 6 and 7 apply to 
saturated hydrocarbons only. 

7. In case there are several side chains, the order in which 
such chains are named will correspond to the order of their 
complexity. The chain having the greatest number of second- 
ary and tertiary atoms will be considered the most complex. 
Tne alphabetic order may also be followed in such cases. 

Two possible orders to be followed in arranging the names of substituting 
radicals in a compound are here referred to. In the “order of complexity 
the radical of lowest weight comes first, then that of next lowest weight, and 
so on; of those having the same weight the least branched comes first and 
the most branched last, thus: methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, etc. The “alphabetic order “ would of course he: butyl, 
ethyl, isobutyl, isopropyl, methyl, propyl (or else butyl, i«obutyl, ethyl, 
methyl, propyl, xsopropyl). (The alphab^ic order is followed in the Organic 
Table in this handbooK.) 

8. In the rianies of open-chain unsaturated hydrocarbons 
having one double bond the ending ane of the corresponding 
saturated hydrocarbon will be replaced by the ending ene; if 
there are two double bonds, the ending will be diene, etc. 
These hydrocarbons will bear the generic names alkenesy 
alkadienes, alkatrienes, etc. Examples: propene, hexene, etc. 

9. The names of triple-bond hydrocarbons will end in yne, 
diyne, etc. They will bear the generic name alkynea. Exam- 
ples: propyne, heptyne, etc. 

The ending -jms replaces ‘ine because the latter is resarred for bases (see 
Rule 33). 

10. If there are both double and triple bonds in the funda- 
mental chain the endings envne, dienyne, etc., will bfe used. 
The generic names of these hydrocarbons will be aikenynes, 
uPcadienynes, etc. ■ 
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BCLES FOR NAMING ORGANIC COMPOUNDS 
(Continued) 

The double bonds axe expressed first in the name (ene before yne) and 
take precedence in numbering (cf. Rule 64). Example: CHsrCHCHrCH- 
C:CIl, hexa-l,3-dien-5~yne, not nex-l-yne-3, 5-diene. No provision is made 
for branched unsaturated hydrocarbons. It seems best, for general use, to 
select as the fundamental straight chain the longest one that contains the 
maximum of d.ouble and triple bonds. Example: CH 2 :C(C*H 8 )CHaCH 8 , 
2-ethyH -butene, not 3-methylenepentane. 

11. Saturated monocyclic hydrocarbons will take the names 
of the corresponding open-chain saturated hydrocarbons, 
preceded by the prefix cj/c2o. They will bear the generic name 
cycloalkanes. 

Examples: cyclopropane, cyclobutane, cycloheptane. 

12. When they are unsaturated, rules 8-10 will be applied. 
However, in the case of partially saturated polycyclic aromatic 
compounds the prefix hydro^ preceded by dt-, tetra-, etc., will 
be used. Example; dihydroanthracene. 

Further examples: cyclobutadiene, cyclohexene (not tetrahydrobenzene) . 

13. Aromatic hydrocarbons will be denoted by the ending 
ene and will otherwise retain their customary names. How- 
ever, the name phene may be used instead of benzene. 

Examples: benzene, toluene, xylene (not benzol, toluol, xylol). 

III. Fundamental Heterocyclic Compounds 

14. The endings of customary names, endings which do not 
correspond to the function of the substance, will undergo the 
followmg modifications, so far as they' are in accord with the 
genius of each language: (a) The ending ol will be changed to 
ole. Example: pyrrole, (b) The ending ane will be changed to 
an. Example: pyran. 

15. When nitrogenous heterocycles not having the ending 
ine give basic compounds on progressive hydrogenation, such 
derivation will be indicated by the successive endings me, 
idine. Examples: pyrrole, pyrroline, pyrrolidine; oxazole, 
oxazoline. 

16. The ending a is adopted for hetero atoms occurring 
in a ring. Oxygen will according^ be indicated by oxa, sulfur 
by ihia, nitrogen by aza^ etc. The letter a niay be elided 
before a vowel. Elxamples: thiadiazole, oxadiazole, thiazine, 
oxazine. 

While the universally accepted names of heterocyclic com- 
pounds are retained, the names of other heterocyclic compounds 
are derived from that of the corresponding homocyclic com- 
pound by adding to it the names of the hetero atoms ending in a. 
Example: 2, 7, 9-triazaphenanthrene. 

The custom of naming complex heterocyclic ring syetems irom^ the names 
of their component rings (as, anthrapyrrole, napntnopyridine) is so “uni- 
versally accepted “ that it will Qo douot continue to be follow^. The rule 
adds a useful new device for certain cases. 

564 



EULES FOB NAMING OBGANIC COHPOUNBS 
(Contlamd) 

IV. Simple Functloiis 

17. Substances of simple functions are defined as those 
containii^ a function of one kind only, which may be repeated 
several times in the same molecule. 

That is, an alcohol may have one, two or more OH j^roupa and still be a 
substance of simple function, while a hydroxy aldehyde or an amino acid is 
one of complex function. 

18. When there is only one functional §roup, the fundamental 
chain will be selected so as to contain this group. When 
there are several functional groups the fundamental chain 
will be selected so as to contain the maximum number of these 
groups. 

Example: GH8CH*CH(COOH)s, 2-ethyIpropanedioic acid (ethylmalonic 
acid) . According to the original Geneva system it was butanoic-2-methyloic 
acid. 

19. Halogen derivatives will be designated by the name 
of the hydrocarbon from which they are derived, preceded by a 
prefix indicating the nature and number of the halogen atoms. 

Examples: CaHsCl, chloroethane; CHaBrCHaBr, 1, 2-dibromoethane. 

20. Alcohols and phenols will be given the name of the 
hydrocarbon from which they are derived, followed by the suffix 
ol. In accordance with rule 1 names universally adopted will 
be retained, as : phenol, cresol, naphthol, etc. 

This nomenclature may also be applied to heterocycles. 
Example: quinolinol. 

Further examples: CHaCHOHCHj, 2-propanol; CeHiiOH, cyclohexanol. 

21 . In naming polyhydric alcohols or phenols, one of the 
forms di, tri^ tetra, etc., will be inserted between the name 
of the parent hydrocarbon and the suffix ol. 

Examples: CH20HCH20H, 1, 2-ethanediol; p-CeH 4 (OH)s, 1, 4-ben2eiie<}iol. 

22. The name m-ercaplan as a suffix is abandoned; this 
function will be denoted by the suffix thiol. 

Examples: CIIaSH, methanethiol; CH 2 SHCH 2 SH. 1, 2-ethanedithioL 

23. Ethers are considered as hydrocarbons in which one or 
several hydrogen atoms are replaced by alkoxy groups. How- 
ever^ for symmetrical ethers the present nomenclature may be 
retained. Examples: CH 3 OC 2 H 6 , methoxyethane; CH»OCHt, 
methoxy methane or methyl ether- 

24. Oxygen linked, in a chain of carbon atoms^ to two of 
these atoms will be denoted by the prefix epoxy m all cases 
where it would be unprofitable to name the substance as a 
cyclic compound. Examples: ethylene oxide « epoxyethane; 
epichlorohydrin = 3-chloro- 1,2-epoxypropane; tetramethylene 
oxide ** 1,4-epoxybutane. 

25. Sulfides, disulfides, sulfoxides and sulfones will be named 
like the ethers, osQp being replaced by thio, dithioj svlfinyl and 
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BffJLlSS FOE NAMING ORGANIC CQMPOUNR6 
(Cttattnued) 

svlfonyly respective^. Examples; CHsSOjCsHs, methylsul- 
fonylethane- CHsSCjHt, methylthiopropane; CH*CH 2 CHr- 
SOCH2CHtCH2CH3, l-(propylsulfinyl)butane. 

26. Aldehydes are characterized by the suffix al added to 
the name of the hydrocarbon from which they are derived; 
thioaldehydes, by the suffix thial. Acetals will be named as 

1 . 1- dialkoxyalkanes. 

Examples: CH,CHO, ethanal; CHOCHO, ethanedial; CHsCHjCHS 
propanethial; CHaC(OCjH»)*. 1,1-diethoxyethane; C*H<CHO, benzene- 
carbonal? (cf. rule 32, paragraph 2). 

27. Ketones will receive the ending one. Diketones, tri- 
ketones, thioketones will be designated by the suffixes dione, 
trione, thione. 

Exao^les: CH»COCH*, 2-propanone: CHjCOCOCHj, 2, S-butanedione* 
CHiCSGHsCHt, 2-butanethione; cyclohexanone. 

28. The name ketene is retained. 

Example: (CHa)jC:CO, dimethylketene. 

29. For acids the rule of the Geneva nomenclature is retained. 
However, in cases where the use of that nomenclature would 
not be convenient the carboxyl group will be considered as 
a substituting group and the name of the acid will be formed by 
adding to the name of the hvdrocarbon the suffix carhonique or 
carboxylic, according to the language. 

Examples: CHiCHaCOOH, propanoic acid; HOOCCHaCOOH, propane 
dioic acid; HOOCCHtCHCCOOHjCHaCOOH, 1, 2, 3-propanetricarboxylic 
acid. In the Geneva system the last-named compound would have been 
called pentanedioic-3-methyloic acid. 

30. Acids in which an atom of sulfur replaces an atom of 
oxygen will be named according to the Geneva nomenclature. 
Example: ethanethioic, -thiolic, -thionic, -thionothiolic. If the 
carboxyl is considered as a substituent the compounds will be 
named carhothioic acids. The suffix carhothiolic will be used 
if it is certain that the ox^y^gen of the OH group is replaced by 
sulfur; the suffix carbothtonic if it is the oxygen of the CO 
group; the suffix carbodithioic will be used if both oxygen atoms 
are replaced. 

Examples of the two systems of names: CHiCOSH or CHjCSOH (either 
on^, ethanethioic acid, methanecarbothioic acid; CHiCOSH, ethanethiolie 
acid, methanecarbothiolic acid; CHjCSOH, ethanethiomc acid, methane- 
carbothiomc acid; CH«C8SH, ethanethionothiolic acid, methaneoarbodi- 
thioic acid. 

31. The existing conventions will be retained for salts and 
esters. 

butanoate or sodium salt of butanoic acid; diethyl 

1.2- ethanedicarboxylate or diethyl ester of 1,2-ethanedicarboxylic acid; 
sodium acetate; methyl succinate. 

32. Acid anhydrides will retain their present mode of designa- 
tion acoordmg to the names of , the corresponding acids. For 
names formed in accordance with the Geneva nomenclature, 
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BULES FOB NAMING OBGANIO COMPOUNDS 
(Continued) 

the amides, amidoximes, amidines, imides and nitriles will be 
named like the acids by adding to the name of the corresponding 
hydrocarbon the endings amide j amtdine, amidoxime, imidcy 
and nitrile, respectively, while the halides will be named by 
combining chloride, etc., with the name of the radical. Exam- 
ples: C3H7COCI, butanoyl chloride; C3H7CONH2, butanamide; 
etc. 

If the carboxyl is considered as a substituent the endings 
carhonamide, carbonamidine, carbonamidoxime, carbonimide, 
carbomtrile will be used. Examples: CaHrCOCl, propane- 
carbonyl chloride; C 3 H 7 CONH 2 , propanecarbonamide; etc. 

33. The ending ine is reserved exclusively for nitrogenous 
bases. The present nomenclature of monoamines is retained. 
For polyamines, the name of the hydrocarbon will be followed 
by the suffixes diamine, triamine, etc. 

For aliphatic compounds containing quinque valent nitrogen 
the ending ine will be changed to onium. For cyclic substances 
containing quinquevalent nitrogen in the ring the ending ine 
will be changed to inium; for those with the ending ole, this 
will be changed to olium. Examples: pyridine, pyridinium; 
imidazole, imidazolium. 


Further examples: CHaNH".. methylamino; (CH 8 ) 2 NH, dirnethylarnine; 
(CH8)8N, trimethylamine; NHjCHsCHtsNHj, 1,2-ethanediamine; dextrin 
(not dextrine); glycerol (not glycerine). 

34. (revised 1938) (a) Derivatives of hydrogen arsenide, 

AsHs, will be named like the amines and their derivatives, with 
the ending arsine. The univalent radical -AsHz will be desig- 
nated by the prefix arsino. 

Examples: CH 3 .AL 8 H 2 , methylarsine; (CHsliAs, tnmethylaraine; 

AsCl, chlorodimethylansine; (CH3)»A80, trimethvlarsine oxide; HiAaCHs- 
CHaAsH’, 1, 2-diarsinocthane or ethane-1, 2-diar8ine; (CaHsliAsOH, 
tetraethylarsonium hydroxide; (CH3)iAsAs(CHj)2, tetramethylbia' sine. 


(b) Acids of the types RHAs(:0)0H and RR'As(:0)0H 
will be named arsinic acids; those of the type RAs(:0)(0H)2 
will be named arsonic acids. The radical > AsOjH will be desig- 
nated by the prefix arsinico, the radical -AsOaHa by the prefix 
arsono. 


Examples: (CH8)2As02H, dimethylarsinic acid; CeHsAsOiHa, benxene- 
arsonic acid. 


(c) Rules a and h are applicable to the analogous compounds 
of phosphorus and antimony, the syllable “ars^* being replaced 
respectively by phosph or stib. 

(d) The following list includes the prefixes and suffixes 
applicable to the most common compounds of phosphorus, 
arsenic and antimony: 
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Radical 

Prefix 

Suffix 

-A 8 H 2 

arsino 

arsine 

-AsO 

arsenoso 


-A 8 O 2 

arso 


>A8(:0)0H 

arsinico 

arsinic 

-As(:0)(0H)j 

arsono 

arsenic 

-As = As- 

arseno 


-PH 2 

phosphine 

phosphine 

-PO 

phosphoroso 


-PO 2 

phospho 


>P(:0)0H 

phosphinico 

phosphinic 

-P(:0)(0H)2 

phosphono 

phosphonic 

-P « P- 

phosphoro 


-P « N- 

phosphazo 


-P = As- 

phospharseno 


-SbHt 

stibino 

stibine 

-SbO 

stiboso 


-Sb 02 

stibo 


>Sb(:0)0H 

stibinico 

stibinic 

-Sb(:0)(OH)2 

stibono 

stibonic 

-Sb = Sb- 

antimono 


-Sb = As- 

stibarseno 



(e) Derivatives of bismuthine, B 1 H 3 , will be named like the 
arsines. 

(f) Compounds of arsenic, phosphorus, antimony and bis- 
muth which cannot be named clearly by the preceding rules 
will be named as derivatives of arsines, phosphines, stibines 
or bismuthines or (if possible) as organometallic derivatives 
(rule 48). 

Examples: CHaBiO, methylbismuth oxide; CH3SbCl4, methvlantinionv 
tetrachloride; (C6H5)2A80CjHi, ethoxydiphenvlarsine; (CH 3 ) 2 A 80 H hv- 
droxydimethylaxsine or dimethylarsenic hydroxide; CHjSbS, methylanti- 
mony sulfide; [(CHi) 2 A 8 l 20 . bisCdimethylareenic) oxide or cacodyl oxide. 

35. Compounds derived from hydroxy lamine by replacement 
of the hydrogen of the hydroxyl will be regarded as alkoxy 
derivatives; those in which an atom of hydrogen of the NKf:> 
group is replaced, as alkylhydroxylamines. Oximes will be 
named by adding the suffix oxime to the name of the correspond- 
ing aldehyde, ketone or quinone. Examples: C 2 H 6 ONH 2 
ethoxyamine; C 2 H 6 NHOH, ethylhydroxy lamine. 

Further examples; CH3CH2CH:NOH, propanal oxime; CH3C(:N0H)CH3 
propanone oxime. ’ 

36. The generic term urea is retained; it will be used as a 
suffix for the alkyl and acyl derivatives of urea. Examples* 
butylurea, C4H9NHCONH2; butyrylurea, C3H7CONHCONH2. 
The bivalent radical -NHCONH- will be named ureylene, 

37. The generic name guanidine is retained. 

38. The name carbylamine is retained. 

Example: C2H6NC, ethylcarbylamine (or ethyl isocyanide). 



KULSS POB NAHilNG OBGAHIC COMPOUNBS 
(CoatlM«d) 

39. Isocyanic and isothiocyanic esters (RNCO, RNCS) will 
be named isocyanates and isothiocyanates, 

40. The name cyanate is reserved for true esters which on 
saponification yield cyanic acid or its hydration products. 
The name sulfocyanate will be replaced by thiocyanate, 

41. Nitro derivatives: no change in the present nomenclature. 

Examples: CeHsNO, nitrosobenzene; (NOa) sOeHaOH, trinitrophenol. 

42. Azo derivatives: the forms azo, azoxy are retained. 

43. (a) Diazonium compounds, RNoX, are named by 
addition of the suffix diazonium to the name of the parent 
substance (benzenediazonium chloride). 

(b) Compounds having the same empirical formula but con- 
taining trivalent nitrogen will be named by replacing diazonium 
with aiazo (benzenediazohydroxide). 

(c) Substances of the type RN 2 OM will be named diazoates. 

(d) Compounds in which the two nitrogen atoms are united 
to a single carbon atom will be designated by the prefix diazo 
(diazomethane, diazoacetic acid). 

(e) The term diazoamino is retained; however, these com- 
pounds may also be regarded as derivatives of triazene. 

(f) Derivatives of the substances H 2 NNHNHNH 2 ; NH:- 
NNHNH 2 ; NH:NNHN:KH will be named tetrazanes, tetrazenes, 
pentazdienes, etc. 

Examples: (a) Cf.H»N(.N)Cl, bcnzenediaKonhim chloride: (b) CjHsN:- 
NOH, benaenediazohydroxide; (c) C*.H5N:NONa, sodium benzenediasoate; 
(d) N 2 CH 2 , diazomethaiie; NiCHiCOOH, diazoacetic acid, diazoethanoic 
acid or diazoniethanecarboxylic acid; (e) C(jHr,N:NNHC6H£., diazoamino- 
beuzene or 1,3-diphenyitriazene; (f) CsHiNHNHNHNHCcHe, 1,4-di- 
plienyltetrazane; C 6 HsN:NNHNH 2 , l-phcpyl-l-tetrazene. 

44. Hydrazines are designated by the name of the alkyl 
radicals from which they are derived, followed by the suffix 
hydrazine. In cases where the amino group of carbonamides is 
replaced by the hydrazine group, the suffix hydratide will be 
used. Hydrazo derivatives are regarded as derivatives of 
hydrazine. Examples: CH 8 NHNH 2 , methylhydrazine; C2H5- 
NHNHC3H7, l-ethyl-2-propyl hydrazine; C3H7CONHNH2, bu- 
tyrohydrazide or propanecarbohydrazide. 

45. Hydrazones and semicarbazones are named like the 
oximes. The term osazone is retained. 

Examples: CHiCH:NNHC6H6, ethanal (or acetaldehyde) phenylhydra- 
zone: (CH 3 ) 2 C:NNHCONH 2 , propane (or acetone) semicarbazone. 

46. The name quirume is retained. 

Examples: p-benzoquinone or p-quincme, 1,2-naphtboquinone or 1,2- 
naphthaquinone, phenanthrenoquinonc or phenanthraquinone. 

47. Sulfonic and sulfinic acids will be designated by adding 
the suffixes sulfcmic and sulfinic to the name of the hydrocarbon. 

The analogous acids of selenium and tellurium will bear the 
names alkaneselenonic and selemnic acids; alkanelellwronic 
and -tellurinic acids. 
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Examples: CaHjSOaH, ethanesulfonic acid, CioHeCSOaH)*, naphthalenedi- 
Bulfinic acid: CHiSeOaH, methaneselenonic acid; CiHfiTe02H, benzene- 
tellurinic acid. 

48^ Organometallic compounds will be designated ^ by the 
names of the organic radicals united to the metal which they 
contain, followed by the name of the metal. Examples: 
dimethylzinc, tetraethyllead, methylmagnesium chloride. 

However, if the metal is united in a complex manner it may 
be considered as a substituent Example: ClHgC6H4C02H, 
chloromercuribenzoic acid. 

49a (revised 1938) 

I. Cyclic hydrocarbons with aliphatic side chains are to be 
named according to one of the two following methods: (a) The 
radical names denoting the side chains are prefixed to the name 
of the cyclic hydrocarbon. (/3) The cyclic hydrocarbon residue, 
if it can be named as a radical, is considered a substituent of the 
aliphatic chain. Naming according to (a) is in general pref- 
erable when the side chain is short or when several side chains 
are present. Naming according to (d) is more convenient 
when the side chain is long, and particularly when the cyclic 
hydrocarbon residue is not at the end of this chain. 

Examples: (a) ethylbenzene: CHaCsHiCiHi, methylethyl- 

benzene; CioHtCH.OHj, ethenylnaphthalenc. 

(^) CH8CH(CcH5)(CH2)5CHi, 2-phenylortane; p-(CH»)2CHC6H4CH- 
{CHa)CH(CH«) (CHs) aCHs, 3-methyl-2-f4-isopropylphenyl)heptane. 

For naming cyclic hydrocarbons with side chains according 
to (a), it is advisable in many cases to use the common names 
of simple aromatic hydrocarbons. 

Examples: 0 -CH 8 CGH 4 C 1 H 5 , 2-cth5r^ltoliiene; (CH8)2C6H4CH:CH2(1,3,2), 
2-ethenyl-m-xylene; CHaC«H»(C2Hs)CH(CH3)i(l,2,4), 2-ethyl-p-cymene. 

II. When several cyclic hydrocarbon residues are united by 
an aliphatic chain the name of the compound will be derived 
from that of the aliphatic hydrocarbon, provided radical names 
are available for the cyclic hydrocarbon residues. 

Examples: CGHsCHaCeHs, diphenylmethane ; C*H 6 CHaCH(C 6 Hs)(CH 2 ) 2 - 
CHi, 1,2-diphenylpentane. 

If this is not the case, or if the possibility of using a convenient 
radical name makes it desirable, the name of the compound 
will be derived from that of one of the cyclic hydrocarbons, on 
the principle of substitution. 

Examples: CiiH8CH2C6H5(2), 2-benzylanthracene (better than phenyl- 
(2-anthryl) methane): CicHsCHjCHjCeHG, (/9-phenylethyl) pyrene. 

495 (revised 1938). When the cyclic hydrocarbons treated 
of in rule 49a carry functions which can be expressed only by a 
prefix, the same possibilities for names exist as those indicated 
in rule 49a. 

Examples: C^HfiCHClCHjCh 1.2-dichloro-l-phenylethane or (a, /3-di- 
chloroethyl) benzene; C«HsCH 2 CHCHiCH 2 Cl, 3-chloro-^-methyl-l-phenyl- 
propane or (T-chloroiaobutyl) benzene; P-CIC6H4CH1CH2CI, 4-chloro-l- 
(/5-chloroethyl) benzene or 2-chloro-l-(4-chlorophenyl) ethane. 

For naming derivatives of monocyclic hydrocarbons which 
have common names, it will be of advantage to employ these 
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Examples: j»-CrCi»H4CH», 4-chloi‘otoluene (i-chloro*l-methyibenxene) ; 
P-ClCoIltCHaCl, 4, w-idichlorotoluene (4-chloro*l-(chloroniethyl) benzene, 
4-chlorobeuzyl chloride); CH*C«H4(N02)CH(CHi)a(l,2,4), 2-nitro-p-cymene 
( 2-nitrO- 1 -methy l“4-i80propylbenzene) . 

50. If it is necessary to avoid ambiguity, the names of 
complex radicals will be placed in parentheses. Examples: 
(dimethylphenyl)amine = (CH») 2 C 6 li«NH 2 ; dimethylphenyl- 
arnine « CeKsNCCH,),. 

T. Complex Functions 

51. For compounds of complex function, that is to say, 
for compounds possessing different functions, only one kind of 
function (the principal function) will be expressed by the 
ending of the name. The other functions will be designated by 
appropriate prefixes. 

Example: 2-aminoethanol (not ethanolamine) . By rule 1 very commonly 
used names like phenolsulfonic acid, naphtbylaminesulfomc acid might still 
be used. 


52. The following prefixes and suflSxes will be used for desig- 
nating the functions. 


Function 

Prefix 

Suffix 

Acid and derivatives 

carboxy 

carboxylic, carbonyl, 
carbonamide, etc., 
or oic, oyl, etc. 

Alcohol 

hydroxy 

ol 

Aldehyde 

0X0, aldo (for 
aldehyde 0) or 
formyl (for 
CHO) 

al 

Amine 

amino 

amine 

Azo derivative 

azo 


Azoxy derivative 

azoxy 


Carbonitrile (nitrile) 

cyano 

carbonitrile or nitrile 

Double bond 

ene 

Ether 

alkoxy 


Ethylene oxide, etc. 

epoxy 


Halide 

halogeno(halo) 

hydrazine 

Hydrazine 

hydrazine 

Ketone 

0X0 or keto 

one 

Mercaptan 

mercapto 

tbiol 

Nitro derivative 

nitro 

. . . 

Nitroso derivative 

nitroso 


Quinquevalent nitrogen 

alkylthio 

onium, inium (olium) 

Sulfide 


Sulfinic derivative 

sulfino 

sulfinic 

Sulfone 

sulfonyl 

siilfonio 

Sulfonic derivative 

sulfo 

Sulfoxide 

sulfinyl 


Triple bond 

ureido 
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(Continued) 

The order in which the functions are here listed hae no Bignificanoe; the 
rules do not establish any general order of precedence (cf. rules 7, 63). 

53. The names of derivatives of fundamental heterocyclic 
substances will be formed according to the preceding rules. 

Example: Hydroxyquinolinecarbonainide» not quinolinolcarbonamide. 

VI. Radicals 

64. Univalent radicals derived from saturated aliphatic 
hydrocarbons by removal of one atom of hydrogen will be named 
by replacing the ending ane of the hydrocarbon by the ending yl. 

Examples; methyl, ethyl, pentyl (or amyl), etc. Since isopropylidene 
is recognised (rule 66) it was no doubt the intention of the Committee to 
recogniaie isopropyl similarly. 

55. The names of univalent radicals derived from unsaturatcd 
aliphatic hydrocarbons will have the endings enyl, ynyl, dienyl, 
etc,, the positions of the double or triple bonds being indicated 
by numerals or letters where necessary. 

Examples; CHsiCH — , ethenyl (or vinyl); CH:C — , ethynyl; CHs — CH:- 
CH— CHr- , 2-butenyl; CHziCH— CH:CH— , 1, 3-butadienyl. 

56. Bivalent or trivalent radicals derived from saturated 
hydrocarbons by removal of 2 or 3 hydrogen atoms from the 
same carbon atom will be named by replacing the ending ane 
of the hydrocarbon by the endings yhdene or ylidyne. For 
radicals derived from unsaturated hydrocarbons, these endings 
will be added to the name of the hydrocarbon. The names 
isopropylidene and methylene are retained. 

Examples: CH 2 <, methylene; CHaCH<, ethylidene; CHjCHaCH c^, 
propylidene; (CH 8 ) 2 C<, ( 1-methylethylidene) or isopropylidene, CHiC", 
ethyiidyne; CH 2 .CH — CH 2 CH<, 3-butenylidene. 

57. The names of bivalent radicals derived from aliphatic 
hydrocarbons by removal of a hydrogen atom from each of the 
two terminal carbon atoms of the chain will be ethylene, tri- 
methylene, tetram ethylene, etc. 

Only saturated radicals are provided for: — CH 2 CH 2 — , ethylene; — CH>r 
CH 2 CH 2 — , trimethylene, etc. 

58. Radicals derived from acids by removal of OH will be 
named by changing the ending carboxylic to carbonyl or, if the 
Geneva nomenclature is used, oic to oyl. 

Examples: CHjCO, ethanoyl or methanecarbonyl (or acetyl). 

69. Univalent radicals derived from aromatic hydrocarbons 
by removal of a hydrogen atom from the ring will in principle be 
named by changing the ending ene to yl. However, the radicals 
CeHfi and C 6 H 6 Cj &2 will continue provisionally to be named 
phenyl and benzyl respectively. Moreover, certain abbrevia- 
tions sanctioned by usage are authorized, as naphthyl instead of 
naphihalyl. 


Examples: CHaCeH* — . tolyl (instead of toluyl), anthryl (instead of 
anthracyl), phenanthryl, fluoryl. 


572 



RULES F0R NAMINO ORGANIC COMPCHJIilKi 
(Continued) 

60. Univalent radicals derived from heterocyclic compotinds 
by removal of hydrogen from the ring will be named by chax^mg 
their endings to yl. In cases where this would give rise to 
ambi^ity , merely the final e will be changed to yl. Examples : 
pyridine, pyridyl; indole, indolyl; pyrroline, pyrrolinyi; triaaole, 
triazolyl; triazine, triazinyl. 

61. Radicals formed by removal of a hydrogen atom from a 
side chain of a cyclic compound will be regarded as substituted 
aliphatic radicals. 

Examples: CtHiCHsCHj— , (2-phenylethyl) ; CeHsCH :CHCHr-, (3- 
phenyl-2-propenyl) . (For CeHsCH^, see rule 59.) 

62. In general, special names will not be given to multi- 
valent radicals derived from cyclic compounds by removal of 
several hydrogen atoms from the ring. In this case prefixes or 
suffixes will be used. Examples: triaminobenzene or ben- 
zenetriamine; dihydroxypyrrole or pyrrolediol. 

Comparison with rules 21, 33 and 61 will show that of the names given 
as examples, “ benzenetriamine” and “pyrrolediol” are the ones ordinarily 
to be preferred (according to the rule of e^resaing the principal function 
in the ending of tne name where there is a suffix denoting it). 

63. The order in which prefixes or radicals are stated (alpha- 
betic order or conventional order) remains optional. 

See the comments on rule 7. There is no generally accepted “ conventional 
order” for all prefixes. 

VII. Numbering 

64. In aliphatic compounds the carbon atoms of the funda- 
mental chain will be numbered from one end to the other with 
the use of arabic numerals. In case of ambiguity the lowest 
numbers will be given (1) to the principal function, (2) to double 
bonds, (3) to triple bonds, (4) to atoms or radicals designated by 
prefixes. The expression lowest numbers ” signifies those that 
include the lowest individual number or numbers. Thus, 
1, 3, 5 is lower than 2, 4, 6; 1, 5, 5 lower than 2, 6, 6; 1, 2, 5 
lower than 1, 4, 6; 1, 1, 3, 4 lower than 1, 2, 2, 4. 

Examples: CH 2 :CHCH 2 CH,, 1-butene (not 3-butene); CH 2 :CHC|CH, 
l-buten-3-yne (not 3-buten-l-yne) ; CH 2 :CH — CH 2 OH, 2-propen-l-ol (not 
l-propen-3-ol:"th« name allyl alcohol may also beused) ;CHCl 2 — CHtCH:CHt, 
4, 4-(iichloro-l-butene. The principle of “low numbers” also applim to 
cycho compounds, with due regard to their different structures bridges 
and hetero atoms are usually given preferred positions). Examples: 
1, 3-cyclohexadiene; 3-oyclohexen-l-one or simply 3-cyclohsxenone; 
4, 4-dichlorocyclohexene. 

Position of Numbers. — Where shall position numbers be placed, htfore 
or after the parts of the name to which they refer? Usage varies; some 
chemists place them before, some place them after, some use a combination. 
The Committee has left full latitude on this point. The examples in the 
French version usually show the numbers placed after; the examples in these 
comments follow the practice of Chemtcal Abstracts in being placed before. 
Each method has certain advantages. In Beilstein numbers placed after are 
in parentheses, those placed before are not, e.g., “ 2-methyl-butanol-(4) 

65. Positions in a side chain will be designated by numerals 
or letters, starting from the point of attachment. The numerals 
or letters will be in parentheses with the name of the chain. 
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Examples: (CH*)8CH — , (l^methylethyl) or ieopropyl; CHtCHClCHi — , 
(2-chloropropyl). Tlie rule equally perzcits Greek letters, ordinary letters, 
prim^ numbers (1', 2'), numbers with indices (4*, 4>) or other desienations. 

66. In case of ambiguity in the numbering of atoms or radicals 
designated by prefixes, tne order will be that chosen for the 
pre&es before the name of the fundamental compound or side 
chain of which they are substituents. 

Example: CHsBrCHsCHjCl, l-bromo-S-chloropropane (alphabetic order), 
or l-chmro-3-bromopropane (order of increasing radical weight). The 
purpose of the rule is to decide which prefixes shall have which numbers, 
when the set of numbers (in the above example 1,3) for the prefixes has been 
determined. 

67. The prefixes, dt, tri^ tetra^ etc. will be used before simple 
expressions (for example, diethylbutanetriol) and the prefixes 
6is, trisy tetrakisy etc., before complex expressions. Examples: 
bis(methylamino)propane, CH 8 NH(CH 2 )sNHCHs; bis- 
(dimethylamino)ethane, (CH3)2NCH2CH2N(CH8)2. The pre- 
fix bi will be used only to denote the doubling of a radical or 
compound; for example, biphenyl. 

Additional example of the use of bi: 2 >-(C«H 4 COjH)j, 4, 4'-biben*oio acid or 
biphenyl-4, 4'-dicarboxylic acid. 

68. A catalog of cyclic systems, with their numberings 
according both to the existing system and to that of Mr. 
Patterson, is in preparation under the auspices of the National 
Research Council of the United States and of the American 
Chemical Society. 

This catalog appeared m 1940 a« American Chemical Pocietv Monograph 
No. 84, “The Ring Index’' by Austin M. Patterson and Leonard T. Capell. 

In order to avoid all confusion the Commission recommends 
placing a scheme of numbering at the head of each article. 

INDEX 

to 

INTERNATIONAL UNION RULES 


(Numbers refer 

Acetals, 26 
Acid anhydrides, 82 
\cid halides, 32 
Acid radicals, 68 
Acids, carboxylic, 20 
selenium, 47 
sulfinio, 47 
sulfonic, 47 
tellurium, 47 
thio, 30 

Alcohols, 20, 21 
Aldehydee, 26 
Aznidea, 32 
Amidoximes, 32 
Aminec, 33 
Anhydrides, acid, 32 
Antimony compounds, 34 
A*o compounds, 42 
Axoxy compounds. 42 
Bases, nitrogenous, 33 


the individual rules) 

Carbylamines, 38 
Cyanates, 40 
Cyano derivatives, 32 
Cyclic compounds with side chains, 
.49 

Diaxoainino compounds, 43e 
Diazoates, 43c 
Diazo compounds, 43b, 43d 
Diazonium compounds, 43a 
Disulfides, 26 
Epoxy derivatives, 24 
Esters, 31 
Ethers, 23 

Functions, complex, 61-63 
simple^ 17-60 

Fundamental cnam, 6, 10, 18 
Guanidine derivatives, 37 
Halogen derivatives, 19 
Heterocyclic compounds, 14-16, 63 
Hydrazides. 44 
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Hydrazine derivatives, 44 
Hydrazo compounds, 44 
Hydrazones, 4^ 

Hydrocarbons, aliphatic satd., 4-7 
aliphatic unsatd., 8-10 
branched-chain, 6, 7 
cyclic, 11-13 
straight-chain, 5 
Hydroxylamine derivatives, 35 
Imides, 32 
Isocyanates, 39 
Isocyanides, 38 
Isonitriles, 38 
Isothiocyanates, 39 
Ketenes, 28 
Ketones, 27 
Mercaptans, 22 
Metal-organic compounds, 48 
Nitriles, 32 
Nitro derivatives, 41 
Nitroso derivatives, 52 
Numbering, 64-66 
Onium compounds, 33 
Organometallic compounds, 48 
Osazones, 45 

Oximes, 35; of amides, 32 
Pentazdienes, 43f 
Phenols, 20. 21 
Phosphorus compounds. 34 
Prefixes, 52; order of, 7, 63 
Quinones, 46 


Radicals, acid, 58 
bivalent, 56, 57 
complex, 50 
multivalent cyclic, 62 
order of, 7, 63 
side-chain, 61 
tri valent, 56 
univalent satd., 54 
“ unsatd., 55 
“ heterocyclic, 60 

" aromatic, 59 
Salts, 31 

Selenonic and seleninic acids, 47 

Semicarbazones, 45 

Suffixes, 52 

Sulfides, 25 

Sulfinic acids, 47 

Sulfones, 25 

Sulfonic acids, 47 

Sulfoxides, 25 

Telluronic and tellurinic acids, 47 

Tetrazanes and tetrazenes, 43f 

Thials, 26 

Thio acids, 30 

Thioaldehydes, 26 

Thiocyanates, 40 

Thioketones, 27 

Thiols, 22 

Thiones, 27 

Triazenes, 43e 

Urea derivatives, 36 


PREFIX NAMES OF ORGANIC RADICALS 

This list 18 taken, by permission, from the Introduction to the Subject Index of Chemical 
Abetracte, Volumes 31 and 33, and represents the latest practice of that journal. 


acenaphthenyl C 12 H 9 — {from acenajththme) 

acetamido CHsCONH — 

acetenyl =» ethynyl 

acetimido CH,C( NH)— 

acetonyl CHjCOCHs — 

acetonylidene CH 3 C 0 CH= 

acetoxy CHjCOO— 

acetyl CHiCO — 

acetylene =CHCH= 

aendyl CtsHsN — {from acridine) 

acrylyl CH,:CHCO— 

adipyl — OC(CH!)4CO— 

alanyl CHiCHNHjCO— 

alkoxy RO — {R ** any alkyl radical) 

allyl CHa:CHCHi— 

^allyl « isopropenyl 
amicloxalyl ** oxamyl 
ammo (amido) HsN — 
amoxy CH3(CH2)40— 
amyl CHi(CHi)4— 

CHtCHj 

\ 

ffr<-amyl C — 

(CH*), 

amylidene CH»(CH 2 ) 8 CH= 
anilino CeHiNH — 
anisal ■* anisylidene 
anisoyl p.CHi0C«H4C(>— 


anisyl = methoxyphenyl 
anisylidene p*CH80C6ll4CH= 
anthrarioyl o-H 5 NC*H 4 CO — 
anthraquinonyl C14H7O2 — (/row anthrax 
quinone, 2 isomers) 

anthryl C14H9 — {from anthracene, 3 isomers) 
anthrylene — CuH* — {from anthracene, J4 
isomers) 

antiraono — Sb:Sb — 
antipyryl {from antipyrine) 


0fc.N(C6He).N(0Hi).C(CHa)Tc- 

5 1 2 3 4 

arseno — AaiAs — 
arsenoso O.As — 

arsinico (from areinic acid) (HO)OA8= 
arsmo HsAa — 
arso OaAs — 

arsono (from areonic acid) (HO)sOA8 — 

arsylene HAs— 

asaryl 2,4,5-(CH»0)*C«H2 — 

asparagyl HsNCOCHtCHNHaCO- 

aspartyl — COCHsCHNHaCO- 

auro Au — 

azido »= triazo 

azino NN~ 

azo — N:N— 

aioxy — N(0)N — 

benzal «« benzylidene 
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bensamido CeHsCONH — 
benaenyl =» benzyhdyiw 
bcMidino HsNCeH^CeHiNH— (from ben- 
zidine) 

benziloyl (C6H6)sC(0H)0O- 
benzimidazolyi CtHsNs — (from benximi- 
dazcle) 

benzitmdo C«HjC( NH) — 
benzofuryl CsHsO — (from bemofuran) 
benzohydryl (C*Hj) 2 CH — 
benzohydrylidene (C*Hs) 2 C-=^ 
benzopyranyl CfHiO — (2-^» etc.) (from 
benzopyran) 

beoaoxazolyl C7H4NO — (from benzoxazok) 
benzoxy CbHjCOO— 
benzoyl CsHjCO — 
benzoylene — CsHtCO — 
benzyl C 6 H 4 CH 2 — 
benzylidene C6H«CH= 
benzylid^e C6H6C= 
biphenyiene — CeHiCeHi — 
biphenylenedtsazo — N ■ N CiBUOeHiN :N — 
biphenylyl (2-, 3- or 4-) C«HiC«H4 — (from 
biphenyl) 

bornyl (from homeol) 

7 

j~C(CH4)r-| 

CHa CH.CH 2 CHa C(CH 3 ).CH~ 

3 4 5 6 1 2 

boryl 0:B— 
bromo Br — 

1-butenyl CHiCHaCH:CH— 

2.butenyl CHsCHrCHCHa— 

84nitenyl CHaiCHCCHjjj — 
butoxy CH*(CHj)aO- 
butyl CHa(CHj)»- 
CHaCfis 

Ber-butyl CH — 

iert-butyl (CHalzC — 
butylene <1,4) ” tetramethylene 
butyhdene CH.i(CH 2 )aCH= 
butyiyl CH3(CH2)2C0 — 
camphanyl CioHi'^ — (from camphane, 3 
itomera) 

camphoroyl CwHuOar^ (from camphoric 
acid) 

camphoryl CioHisO — (from camphor) 
camphoryhdene CwHhO^: (from camphor) 
caproyl CH3{CH2)4CO — 
capryl CHsCCHalgCO— 
capryiyl CHgCCHaleCO — 
carbamide = ureido 
carbamyl H 2 NCO — 
carbanilmo = phenylcarbamyl 
carbazdyl CijHgN — (from carhazoU, 6 
itomera) 

carbetboxy CaHjOOC — 
carbomethoxy CHaOOC — 
carbonyl OC= 
carbonyldioxy — OCOO — 
carboxy HOOC — 
carbyl — C — 


carvacryl (4) (CH 3 ) 2 CH 


(1) CBs 

cetyl CHj(CHs)uCH!i — 
chloro Cl — 
chloromercuri CIHg — 
cinnamal = cinnamylideue 
cinuamenyl = styryl 
cinnamojd CeHsCHrCHCO — 
cmnamyl CeHsCHrCHCHt— 
cmnamylidene C 5 H»CH:CHCH= 
creaotyl 2,3-HO(CH3 )CbH3CO — (from crea- 
otic acid) (2,3- shown) 
cresoxy = toloxy 
cresyl = ar-hydroxytolyl, = tolyl 
cresylene = tolyl cne 
crotonyl CHaCH.CHCO- 
cumal = p-cuminylidene 
cumidino (CH3)2CHC6H4NH — 
cuminal = p-cunaunyhdone 
cuminyl p.(CH3)2CHC«H4CH2— 
cununyhdene p-(CHs)2CHC6H4CH— 
cumoyl (from cumte acid) i>-[CHj)aCHCgH 4 . 
CO 

cumyl (CH3)2CHC»H4 — 
cyano NC — 

cyclobutyl (from cyclobutane) CJIt — 
cyclohexadienyl (2,4- ahown) 

CH 2 .CH-CH.ci:CHiH— 

6 5 4 3 2 1 

cyclohexadienylidene (2,4" or 2,5- 2,5- 
shown) 


cyclohexenyl CsHs — (from cyclokexene, S 
isomers) 

cyclohexenylidene (2- shown) 

CH 2 CH2.CH2.CH;CHji= 

cyclohexyl CeHn — (from cydohexane) 
cyclohexyhdene 

CH 2 .CH 2 .CH 2 .CH 2 CH 2 .C=: 

cyclopentenyf CsHt— (from cydopemlene) 
cyclopentyl CiHi— (from cydopentane) 
cyclopropyl CsHs — (from cydopropane) 
cymyl CioHis — (from cymene) 

2-p-eyvay\ = carvacryl 
S-p-cymyl — thymyl 
desyt cTHiCOCHCCoHO— 
diazo — N :N — 
diazoamino — N :NNH — 
dodecyl CHa(CH 2 )ioOH 2 — 
duryl 2,3,5,6-(CH3)4C*H — 
durylene 


epoxy — 0 — (to different atom aktaiy 
united in some other way) 
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ethene = ethylene 
ethenyl = ethyhdvnc; =* vinyl 
ethinyl = etl^yf 
ethoxalyl CsIuOOCCO — 
ethoxy C2H6O— 
ethyl CHaCHj- 
ethylene — CH2CH2 — 
ethylenedioxy — 0(CH3)20 — 
ethylidene CHiCH = 
ethyhdyne CHbCs 
ethynylCH'C-^ 
ethynylene — ^ : C~~ 
fenchanyl CioHn — {from fenchane) 
fenchyl CioHn — ( » 2 -fenchanyl) 
fluorenyl CisHa — {from fluorene, S itomen) 


fluorenylidene CiaHs: 
fluoro F— 
fonnamido HCONH — 
formazyl 

CeHsNrN 

\ 

o~ 

CbHsNHN"^ 
formyl OCH — 
furfural = furfuryUdene 

furfuryl (^.CHrCH.CHiScHz— 
furfurylidenc (fl ioomert, £^koum) 

(l).CH:CH,CH:(icH= 

2 - furoyl (i.CH:CH.CH:fcca~ 

3 - furoyl 'CH.-CH.O.CHcScO— 
furyl (2 isomers, B^hown) 

0 'cH:CH.CH: 3 — 

furylidene 

O 

H( 5 ^ \:H2 3 ( 2 >-(alBoa 2 ( 3 )-form) 

hL(1= 

geranyl CioHn — {from peraniol) 
glutamyl — OCCHNH2(CHs)2CO-- 
glutaryl ~OC(CH2)aCO— 

glyceryl — CHa^HCHj-— 
glycolyl HOCHaCO — 
glycyl H2NCH2CO — 
giyoxylyl OCHCO — 
guaiacyl » o-methoxyphenyl 
guanido H2NC(:NH)rm — 
guanyl HjNC(:NH)— 
hendecyl CHa(CH2)io — 
heptyl CH8(CH2)«— 
hexadecyl = cetyl 
hexyl CHsCCHals — 
hippuryl CeHsCONHCHiCO — 
homopiperonyl 3 , 4 -(CH 202 )C#HjCH 2 CH 2 — 
hydrazi 
NH^ 

atom) 


hydrazine H 2 NNH — 

hydrazo — HNNH — {to afferent atoms) 

hydrazono H 2 NN~ 

hydroxanuno HONH — 

hydroximmo = isonitroBO 

hydroxy (hydroxyl) HO— 

-idene adad to any radical usually means a 
double bond at point of aitachmerU 
Imidazolyl CaHaNa — (from imxdaedU, 4 
isomers) 

imino (imido) NH— 
indanyl CsH# — {from indan, 4 isomers) 
Indenyl C*H7— (from indene, 7 isomers) 
indolyl CgHsN — {from tndole, 7 isomers) 
indolyhdene 
NH 

CeH^ \:H2 

\ 

3(2)-, etc. 

Indyl = indolyl 

iodol— 

iodoso 01 — 

lodoxy O 2 I — 

isoallyl = propenyl 

isoamoxy (CH8)2 (jHC3H2CH20 — 

ieoamyl (CH3)2CHCH2CH2 — 

isoamyliaene (CH 3 ) 2 CHCH 2 CH= 

isobutenyl » 2-methylpropenyl 

Isobutoxy (CH 8 ) 2 CHCH 20 --- 

isobutyl (CH 3 ) 2 CHCH 2 - 

isobutyryl (CH3)2CHCO— 

isocyano C:N — 

isohexyl (CH 8 ) 2 CH(CH 2 )»— 

isomdolyl CsHeN — {from isoindoU, 4 isomers 

isoleucyl CHaCH 2 CH(CHa)CHNH 2 CO- 

isonitro HOON= 

isonitroso HON= 

1 -iBopentenyl * 3-methyl-l-butenyl 
isophthalal =» isophthalylidene 
isophthaloyl — OCC6H4CO — (m) 
isophthalylidene =HCC 8 H 4 CH=: (m) 
isoDropenyl CHarCCCHa)— 
isopropoxy (CH 3 ) 2 CHO^ 

Isopropyl (CjH 8 ) 2 CH — 

Isopropyliaene (CH3)2C=5: 
isoquinolyl CjHbN — (fwn isoquinaltne, 7 
isomers) 

Isothiocyano S:C:N — 
isovaleryl (CH3)2CHC^2CO — 
isoxazolyl C 3 H 2 NO — {from isoxatdle, S 
isomers) 
keto = 0 x 0 

lauroyl {from lavrie acid) CHaCCHa) loCJO — 
leucyl {from leucine) 
(CH 3 HCHCH 2 CHNH 2 CO- 
malonyl — OCCH 2 CO — 
menthyl CHa.- 

<Sh.(CH2)2.CH(CH(CH8)2).CH2.6H- 
14 3 3 

— {from menihane; Jj-p- shewn) 
mercapto HS — 
mercuri — Hg-— 

o-mesityl 3,5-(€H»}aOiBaCHr— 
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2-me8ityl 2,4,&-(CHi)iO»Ha — 
methene «■ methylene 
methenyl «• methylidyne 
methionyl CH 2 (SO») 2 = 
methoxy CHiO— 
methyl CHa — 
methylene CH 2 = 
methyienedio^ — OCHjO — 
metl^hdyne CHa 
methylol »» (hydroxymethyl) 
morpnolinyl (Jr cm morphdtne) ■* 
CiHsNO— 

mynstoyl (from myrittic acid) CHs(GH3)ie> 
CO— - 

naphthni » naphthylmethylene 
naphthahmido (from navhUuUtc acid) 
CioHe(CO)2N— 

naphthenyl « nsphthylmethyhdyne 
naphthoxy C 10 H 7 O — 
ixaphthoyl C 10 H 7 CO — 
naphthyl (1- or 2-) C 10 H 7 — 
naphthylene CioH6= 
naphthylidene 


Hj 

1 ( 4 )-, etc. 

nitramino O7NNH — 
nitrilo N s 
nitro O2N — 
oet-nitro Isonitro 
nitroeo ON — 

norcamphanyl CtHu — (from norcamphane) 
octyl CHi(CH2)t— 
oleoyl (from oleic acid) CxrHaiCO — 
oxaiyl — -OCCO— 
oxamido HaNCOCONH — 
oxamyi HjNCOCO— 
oximido =» isonitroeo 
0x0 0 = (to same atom) 
oxy — 0 — (need as a connective; cf. epoxy 
and 0x0) 

palmitoy] CHaCCHali^CO— (from palmitic 
and) 

pentamethylene — CHi(CHs)iOH2 — 


pentaaolyl — ^N=rN — Jsi — 

pentenyf (like butenyl) C»Ha — 
pentyl *= amyl 

perimidyl CuHtNz— (from perimidine, ft 
isomers) 

perseleno Se:Se= 
perthio (replacing 0 only) 8=S= 
phenacyl (jeHeCOCHs — 
phenacylidene C«H 4 C 0 CH= 
phenanthryl C 14 H 8 — (from phenarUhrene 
5 isomers) 

phenanth^lene — CuHs — (several isomers) 
phenenyl as-, »-) 

phenetnyl CftHiCHiCHa — 
phenetidino Ca^OCeHaNH — 
phenetyl ( 0 , mi or p) CjStOCtHi— 


phenoxy CaHiO — 
phenyl CsH* — 
phenylazo CsH«N:N — 
phenylcarbamido «• phenylureido 
phenylene C«H4=: ( 0 , m or p) 
phenyienedisazo — N:NC«Il 4 N:N — (o, 
m, p) 

phenyhdene »■ cyelohexadienylidene 
phenylureido C«HiNHCONH— 
phospharseno — ^PrAs — 
phoBphazo — P:N — 

phosphimco H(X)P= (from phosphinic acid) 

phosphino HjP — 

ph<»pho OjP — 

phoephono (H 0 ) 20 P^ 

phosphoro — P:P — 

phoaphoroso OP — 

phthalal « phthalylldene 


phthalidene 6ftH4^C0 0.6= 
(from phthalide) 


phthalidyl (i«H 4 CO 0.6h— 

(from phthalide) 

phthahmido C8H4(CO)2N— (o) 
phthaloyl — OCCeHiCO— ( 0 ) 
phthalylldene =HCC 6 H 4 CH= ( 0 ) 
picryl 2,4,6- (N02)»C6H2— 
piperidyl CiH»N — (from piperidine, 4 
isomers) 

piperonyl 3.4-(CH202)C6H8CH2 — 
piperonylidene 3j;^(CH202)C8H8CH= 
pivalyl (CHi)»CCO-- (from pivalic aci<r> 
prolyl (from proline) 

liH.CH2 CH2.CH2 fcH.CO— 


propargyl «= 2-pr opyn yl 
propenyl CHsCHrCJH — 
propenylidcne CHaCH:C= 
propioly] HC;CCO — 
propionyl CH 3 CH 2 CO — 
propoxy CH 3 CH 2 CH 2 O — 
propyl CHs( 3H2CH2 — 
propylene — CH(CH 3 )CH 2 — 
propylidene CH*CHtCH= 

1- propynyl CHsCiC-— 

2- propynyl CH:CCH 2 — 
paeudoallyl = isopropenyl 
as-pseudocumvl 2,3,6-(CHs)3C«H2 — 
«-peeudocumyl (2,4,5-) 
ii-pseudocumyl (^3,6-) 

peeudomdolyl C»HeN — (from pseudoindole, 
7 isomers) 

pyranyl C»HtO — (2~a, 2-y, 3-a-, etc.) 
pyrazolyl C 3 H 3 N 3 — (from pyratMs, 4 
isomers) 

pyridyl C 6 H 4 N — (from pyridine, 9 isomers) 
pyridylidene 



I! 

1 (1)-, etc. 
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pyrimidlyl C 4 H*Nr— {from pyrimidiM) 
pyromucyl Muroja 
pyrrolidyl C^HtN — (from pyrrolidine, S 
iaomert) 

pyrroyl (Jk:CH.CH:CH.N.<! 30 — 
pynyl C4H4N — (from pyrrole, 5 iaomert) 
quinolyl CsHbN — (from quinoline, 7 
iaomert) 

quinonyl CsHaOa — (from guinone) 
quinoxalyl CeHjNa — (from quinoxaline) 
salicyl = o-hy<lroxyphenyl; «« o-hydroxy- 
benzyl 

salicylidene HOC6H4CH= ( 0 ) 
salicyloyl HOCeHiCO — ( 0 ) 
selenino (HO)OSe— 
seleninyl OSe= 
seleno Se= 
selenocyano NCSe — 
selenono HOaSe — 
selenon^ Se02 
selenyl HBe — 

senuoarbazido NHiCONHNH — 

Eilicono (HO)OSi — 
silioyl HaS — 
silicylene HaSi= 
stannyl HaSn — 

Btearoyl CHa^H2)i6CO — 
stibarseno — Sb:A»— 
stibinico HOOSb= 
stilnno HsSb— 

Btibo OiSb — 
stibono (HO)aOSb— 
stiboBO 0:Sb^ 

Btibyl « stibino 

Btibylene HSb=: 

styrene — CH(C*Hi)CHt— 

styrolene =■ styrene 

Btyryl CaiaCH:CH— 

succinamyl HaNCOCHjCHaOO — 

succmimido (CH2CO)2N — 

Buccinyl — OCCH2CH2CO — 
sulfamino HOaSNH — 

Bulfamyl H2NO2S — 
sulfhydryl = mercapto 
sulfino HO2S — 

Bulfinyl OS= 

Bulfo HOaS — 

Buifonamido — SOsNH — 

Bulfonyl — SO2 — 

Bulfuryl Bulfonyi 
taiiryl HaNCHsCHaSOs — 
telluro Te= 

terephthalal » terephthalylidene 
terephthaloyl — OCC«H4CO— (p) 
terephthalylidene ==HCC#H4CH= (p) 
tetramethylene — CHjCHaCHaCHa — 
tetraaolyl CHN4 — (from tetraeole, S iaomert) 
thenoyl C4H8SCO— (from thiophenecar- 
boxylic acid, S iaomera) 


thenyl (2 iaomera) CiSSOEjt—- 
thenyhdene (S iaomera) CJiSCEss: 
thiazolyl CaHaNS — (from thUuoie, 8 iao- 
mere) , 

thienyl CiHaS — (from thiophene^ iimnera) 
thio — S — 
thiocarbonyl 8C= 
thiocyano NCS — 
thiohydroxy «*» mercapto 
thiol (8 replacing 0 in OID 
Used in place of "thio" when required 
for distinction 

thiono (8 replacing 0 in CO) 

Used in place of "thio" when required 
for distinction 
thionyl = sulfinyl 

thujyl CioHij — (from aabinane, attached at 
^•poaitton) 

thsmiyl (from thymol) 
HC;C(CH8).CH:CH.C(CH(CH8)2).6— 

toloxy ( 0 , moT p) CHsCaH 40 — 
toluino ( 0 , m or o) CHsCaHaNH— 
toluyl ( 0 , tn or p) CHaCeHaCQ— 

€*-toluyl CeHaCHaCO— 

tolyl ( 0 , m or p) CHaCoHa — 

ce-tolyl = benjqd 

tolylene (6 iaomera) CHaCeHa^ 

o-tolylene =* benzylidcne 

triazeno NHaNrN — 

tnazinvl CaHsNa — (from triazine) 

tliazo Na — 

triazolyl CaHaNs — (from triazole) 
trimethylene — CH 2 CH 2 CH 2 — 
tryptophyl CuHuNaO — (from tryptophan) 
tyrosyf p.HOCeH4CH2CHNH2C(>~ (from 
tyroeine) 

undecyl = hendecyl (in sense C 11 H 23 — ) 
uramino » uTeido 

ureido HsNCONH — (by some need eynonr- 
ymoualy with ureylene) 
ureylene — HNCONH— 
valeryl CH,(CH 2 )aCO- 
valyl (CH 8 ) 2 CHCHNH 2 C 0 — (from valine) 
vanillal vanillylidene 
vaniUoyl 3,4-(CHaO)(HO)C«HaCO— 
vamllyl 3,4-(CH30)(H0)C6H8CH2— 
vamllylidene 3,4-(CHaO)(HO)C«H8GH= 
veratral “ veratiylidene 
veratroyl 3,4-(CBf80)2C«HaC0— 
veratryl S.-KCHaOaCaHiCHa- 
veratiyhdene 3,4-(CHiO)2C«H8CH= 
xinyl HaCrCH — 
vinylene — CH:CH — 
vinyhdene H 2 C:C= 

xanthyl CiaHoO — (from xanlhene, 6 iaomert) 
xyloyl (CH 8 ) 2 CeH 8 CO“ (from xylic acid 
7 iaomert) 

xylyl (CHa) 2 C«Hr~ 
xylylene 
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EXPLANATION OF TABLE 

The taU« presents data for orer 5000 eompounds. They have been 
selected to include those of general or commercial importance as well as those 
commonly met with in the laboratory. 

Arrangement. The entries are arranged alphabetically by •parent 
Goitiwunas, substituting atoms and groups like bromo-, chloro-, ethyl-, 
methyl-, nitro-, etc. being placed after the rest of the name instead of beiore 
it: e.g.. Acetic acid, dichloro- (and not Dichloroaoetic acid). This practice, 
which is followed in some of the indexes to journals, makes it possible to 
bring many derivatives of the same parent together. Radicals such as 
propyl, butyl and amyl, and also compounds such as butyric acid and 
valeraldehyde, are assumed to be of normal structure unless otherwise 
stated. 

Nomenclature. Compounds are indexed under their common names 
wherever these are acceptable, but a large number of synonyma and cross 
references are included. In particular, many names formed according to the 
International Union Rules (see preceding pages) are given and are distin- 
guished by the symbol (*). Trade mark names are in quotations. 

An alphabetic order of substituting radicals is employed in each 
name; e.g.. Ether, ethyl methyl (not Ether, methyl ethyl). For a table of 
radicals, see preceding pages. 

Acids are entered under their “trivial” names where these exist. Sys- 
tematic names are derived from trivial names where this is feasible; as. 
Valeric acid, a-bromo-. 

Alcohols. Important alcohols having common names, as Amyl alcohol. 
Isoamyl alcohol, Propyl alcohol, are so enteied. For others the Inter- 
national Umon names are used; as, 3-Buten-l-ol. 

Aldehydes and amides are usually entered under names derived from the 
acid name; as, Propionaldehyde, Propionamide (fiom propionic acid). 

Amines will be found under their usual names; as, Ethylamine, Triethyl- 
amine, Ethylenediamine. 

Garbylamines are entered as Ethyl isocyanide, Phenyl isocyanide, etc. 

Cyanides. See Nitriles, below. 

Esters of organic acids will in general be found under the names of the 
corresponding acids, but those of glycerol and glycol are under the names 
of the alcohols. Esters of inorganic acids have independent entries; as, 
Ethyl sulphate, Ethylsulfurio acid. 

Ethers. Simple, unsuhstituted ethers occur under their own names; 
as, Ethyl ether. Phenyl ether. Most other monoethers are under Ether \ as. 
Ether, isoamyl phenyl. 

Halogen derivatives of hydrocarbons, when simple, are entered under 
their common names (as. Propyl chloride) or, when more complex, under 
their International Union names (as, 1-Pentane, 2-chloro-). 

Hydrazine derivatives are found under Hydrazine or, if monoacyl 
derivatives, under the name of the corresponding acid (as, Benzoic acid, 
hydrazide). But hydrazones are placed under the corresponding carbonyl 
compound (as. Acetone, phenylhydrazone). 

Hydrocarbons of the aliphatic series are entered under their Geneva 
(International Union) names; other hydrocarbons, under their commonly 
accepted names. 

Isocyanides (Isonitrlles) are named as Ethyl isocyanide, Phenyl iso- 
cyanide, etc. 

Ketonea having simple names are so entered (e.^.. Acetone, Acetophe- 
none); others are given International Union names if possible (as, 2-Buta- 
none). Those familiar with “ketone” names will find a number of cross 
references under Ketone. 

Mercaptans are named, according to the International Union rule, as 
Ethanethiol (C2H5SH), Benzenethiol (CdHjSH), etc. 

Metallic salts of organic acids will be found in the preceding table, 
“Physical Constants of Inorganic Compounds.” 

Metal-organic compounds should be looked for under the name of 
the metal; as. Lead, tetraethyl-. 

Nitriles (cyanides) are given names derived from the corresponding acid, 
as, Acetonitiiie. 
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EXPLANATION OF TABLE (Goatinued) 

Oximes are entered under the corresponding carbonyl compound; as. 
Formaldehyde, oxime. 

Phenols will be found under their usual names; as, Phenol, Resorcinol. 

Salts of^ bases are entered under the names of the bases; as, Aniline, 
hydrochloride. For metal salts of organic acids see the preceding table, 
“Physical Constants of Inorganic Compounds.” 

Semicarbazones are placed under the corresponding carbonyl com- 
pound; as, Acetone, semicarbazone. 

Sulfides, sulfones and sulfoxides are treated like ethers (see Ethers, 
above); as, Ethyl sulfide; Sulfone, ethyl phenyL 

Sulfonic acids are named as Ethanesulfonic acid, Naphthalenedisulfonic 
acid, etc. 

Boldface type is used to distinguish the parent compounds and their 
substituting radicals. When a parent compound is followed by der^vatives 
its name is not repeated but is replaced in each succeeding entry by a dash. 

Formulas. Structural formulas have been given in most cases, and the 
structure has been indicated as fully as is feasible without taking undue 
space. 

Numbers have been assigned to all compounds to facilitate identification 
of data on the right hand page and for use in connection with the formula, 
melting point and boiling point indexes which immediately follow the table. 
Since the original numbering, some items have been deleted and many 
others added resulting in occasional breaks in the succession and the oc- 
currence of letters in combination with the numbers. 

Crystalline form and color are stated in easily interpreted abbrevia- 
tions. Other important characteristics are often added. The index of 
refraction, follows. For crystals of two or three indices they are invari- 
ably given in the order w, e or a, 7. The specific rotation, [a], is given 
for certain compounds. Temperature and wavelength are indicated by the 
superior and inferior figures and letters following the numerical value. When 
not otherwise indicated the index of refraction and specific rotation are 
understood to be at 20®C. and for sodium light. 

For example: 1.5236^ indicates an index of refraction of 1.5236 for 
sodium light (X =589.3 m/x) at 20'’C; [ot] — 65. 6^*0 indicates a negative 
specific rotation of 65.6® for sodium light and a temperature of 20®C. 

Density, is normally given in grams per milliliter, at 20®C, numerically 
equivalent to the specific gravity at 20® referred to water at 4®C. Specific 
gravity at other temperatures is shown with superior and inferior figures 
indicating, respectively, the temperatuie of the substance and that of water 
to which it is referred. The density of gases is given in grams per liter at 
0 C and 760 mm Hg pressure unless otherwise indicated. 

Example: 1.536 indicates a density in grams per milliliter at 20®C; 
1.634^^ indicates a specific gravity of 1.634 at 25°C referred to water at 
4®. 2.143g/l indicates the density of a gas at standard conditions, 0®C 

and 760 mm pressure, as 2.143 grams per liter. 

Melting point and boiling point are given in ®C. Other effects of 
temperature elevation such as dehydration, sublimation, decomposition, 
explosion are recorded in connection with the melting or boihng points. 
Decomposition on heating is indicated by the abbreviation d. If decom- 
position occurs at a definite tempeiature, the form d. 120 is used, while 
120 d. indicates melting or boiling at 120 “G with decomposition. Loss of 
water of crystallization is indicated by — H2O. The boiling point is stated 
at normal atmospheric pleasure (700 mm of Hg) unless otherwise indicated 
by a superior figure which shows the pressure in millimeters under which 
the compound boils at the temperature given. 

Example: 125’*® indicates a boiling point of 125 “C at a pressure of 720 mm. 

Solubility is stated in grams of substance dissolving in 100 ml of the 
solvent. Normal room temperatures, 20 °C, is assumed unless the tempera- 
ture IS indicated by a supeiioi figure The term insoluble (i.) must usually 
be interpreted to mean that a negligible quantity of the compound dissolves. 
Many compounds commonly legarded as insoluble really dissolve to a 
slight extent. The t^rms very soluble (v.s.), soluble (s.), slightly soluble 
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EXPLANATION OF TABLE (Continued) 

(bI. 8.) are used for lack of definite figures. Conflicting statements are very 
common in the literature. Quantitative statements of solubility are like- 
wise subject to uncertainty due to inexact statement of conditions. Values 
may be variously stated as parts by weight of solute in parts by weight or 
volume of the solvent or of the solution, and values are often given and 
quoted in the literature without proper designation. In the large number 
of values given there are many which are uncertain in this respect. 

The form s. d. indicates solubility with more or less decomposition. 
The occurrence of d. alone in the statement of solubility indicates that 
decomposition is the primary action. The statement of solubiUty in acids or 
alkalis is usually understood to be accompanied by decomposition. 

The policy has been followed of giving the solubility in water, ethyl 
alcohol and ethyl ether first, followed by statements in regard to other 
solvents. 

As examples: 

23.4*> indicates a solubility of 23.4 grams of the subatanoe in 100 ml of 
solvent at 20 *0. 

250 cm» al. indicates the solubility of a gas in ethyl alcohol as 250 cm* 
or ml of the gas in 100 ml of alcohol. 

00 » indicates that the substance is miscible with the solvent above 
35 "C. 

Molecular weights have been computed to the nearest hundredth 
according to the atomic weights of 1939. 
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ABBREVIATIONS 


ra — 

Specific 


guttering 

pr . . 

prlcrms 

a 

aba 

rotation 

acid 

absolute 

giyc 

gran 

grn 

glycerin 

granular 

green 

purp. . . . 

pyr 

pyram 

purple 

pyridine 

pyramids 

abt 

about 

grnsh . . 

greenish 

quad 

quadrilateral 

ao. a 

acet 

acetic acid 
acetone 

h 

hex 

hot 

hexagonal 
hydrate or 

rac 

racemic 

rectan^lar 

reddish 

al 

alcohol 

hyd .... 

redsh 

alk 

amor 

alkali 

amorphous 

anhydrous 

hyg., hygr.. . 

t 

hydrolyses 

hygroscopic 

resin .. . 
rhomb 

resinous 

rhombic 

anh 

inactive 


rhombohedral 

soluble 

arom ... . 

aromatic 

i 

insoluble 

8 

art 

artificial 

ign 

ignites 

inflammable 

sc 


asym., as. . 

asymmetric 

mflam 

tec 

secondary 

bi-py . 

byiyramidal 

infus 

infuses 

sh 

short 

bl ... 

blue 

irid 



slightly 

solid 

blk 

black 

1 . . . 

levorotatory 

sld 

boil 

boiling 

leaf, or if . . 

leaflets 

slend . .. 

slender 

br 

brown 

Ig 

large 

sm 

small 

bl 

benzene 

Igr. 

ligroin 

soft 

softens 

brnsh 

brownish 

liq 

liquid 

sol., soln 

solutions 

c 

cold 

Ing 

long 

solv 

solvents 

ca 

about 

It 

light 


steel 

carb 

carbonates 

lust .. . 


stable 

sublimes 

caust 

caustic 

Ivs ... 

leaves 

subl 

chi .... 

chloroform 

m . . 

meta- 

tj/m 

symmetrical 

col 

colorless 

me., meth 

methvl 

tab., tabl. 

tablets 

comp . . . 

compound 

met 

metallic 

teti .... 

tertiary 

cone 

concentrated 

(micr . 

microscopic 

tetr . . . 

tetragonal 

cr., cryst . . 

crystals 

min 

mineral 

tol 

toluene 

d 

decomposes 

mixt . . 

mixture 

trans . . . 

transparent 

d 

dextrorotatory ymod 

modification 

thk . 

thick 

deliq 

deliquescent 

monoci 

monochnic 

tricl . . . 

triclinic 

dll 

dilute 

need., nd . 

needles 

trim 

trimetric 

dist 

distillable 

0 ... 

ortho- 

une 

unsymmetrical 

dk . 

dark 

octahdr 

octahedral 

unst . . . 

unstable 

dl 

racemic 

or 

orange 

V . , 

very 

efflor 

efflorescent 

ord . . , 

ordinary 

var .. 

variable 

et 

ethyl 

org 

organic 

wc 

vicinal 

et. ac . . . 

ethyl acetate 

orth 

ortnorombic 

vise . . . 

viscous 

eth 

ether 

P 

para- 

volat 

volatile or 

exp 

explodes 

from 

pa 

pet 

pale 

petroleum 

vlt 

volatilizes 

violet 

feath 

feathery 

pet. eth. 

petroleum 

w 

water 

fl 

fluorcs 

flakes 

fluorescent 

?HNOa. .. 

ether 

wh 

yel 

white 

yellow 

frz 

freezes 

nitro^nzene 

yelsh., ylsh 

yellowish 

fum 

fuming 

pi ... 

plates 

> 

above 

gel 

gelatinous 

pois 

poison. 

< 

below 

gen 

glac 

generally 

glacial 

powd. 

poisonous 

powder 

00 ... 

soluble in all 
proportions 




PHYSICAL CONSTANTS OF 


No. j 

Name 

Synonyms 

Fomula 

Mol. 

Wt. 

1 

AbieticAcld 

abietinic acid; sylvic acid . 

C 10 H 30 O 2 . 

302 44 

2 

Acenaphthene 

naphthyleneethylene .... 

CwHsCCHzh 

154.20 

2H 

Acenaphthenequinone 

1, 2-acBnaphtheaedione . . . 

CioH«(CO)2 

182 17 

2M 

Acenaphthylene 


Ci«H«{CH)2 

152 18 

3 

Acetal 

1, l-diethoxyethane*; acet- 
aldehyde diethyl acetal; 
ethylidene diethyl ether. 

CH3CH(0C2H5)2 

118 17 

4 

, amino>. 

See Etk^mine, 0-diethox 

1, l-dichloro-2, 2-diethoxy- 
ethane* 

!/“•* ^ 


5 

, dlchloro- 

CHa2CH(OC2Hs)2; 

187 07 

6 

7 

, diethylamino*. 

, dimethyl. 

See Trielhylamine, fi-dieth 

866 Ethane, 1, Udtmelhoxy-*. 

oxy-. 


8 

~ — , dimethylamino-. 

See Ethylamtne, fi, fi^iethox 

y^N, N-dimethyl-. 


9 

, trichloro-. 

See Ethane, 1, 1, l-tTichhro-2, 

2‘diethiay-*. ' 


10 

11 

12 

13 

Acetaldehyde 

, cyanohydrin. 

, diethyl acetal. 

, dimethyl acetal. 

ethanal*; acetic aldehyde; 
aldehyde 

See Lactonitrile. 

See Acetal. 

866 Ethane, 1, l-dtnethoxy-*. 

CHjCHO. . . 

44 05 

13M 

, 2, 4-dinitro- 

phenylhydraaone 


CHsCHtNNHCe- ! 

H3(NOa)2 

224 18 

14 

, oxime 

ethanal oxime*; acetaldoxime 

CHjCHiNOH 

69 07 

15 

, phenylbydrazone , . 

^-ethyBdene-N -phenyl- 
hydrazine 

ethanal semicarbazone* . . 

See Caprcaldehyde, a-etkyl-. 

CHsCHiNNHCsHj 

134 18 

16 

17 

, Bemicarbazone . . 

butylethyl-. 

CHjCH:NNH- 

CONHj. 

101.11 

18 

19 

20 

dlchloro- 

, methyl-. 

, phenyl-. 

dichloroethanal*; dichloroal- 
d^yde 

See Proptonaldehyde. 

See a-Tdualdehyde. 

CHCltCHO. . . 

112 95 

21 

22 

23 

24 

, thio-, tnmer. 

— — trlbromo-. 

, trichloro-, 

, trimethyl-. 

See s-Trithiane, 2, 4, t-trimet 
See Bromd. 

See CUord. 

See Ptvaiddehyde. 

hyl-. 


25 

— , a-or ^-trithio-. 

See 9-Tnihiane, 2, 4, &-tnmet 

hyl- 


26 

— — , 7-trithio- 

Acetaldehyde- 
ammonia . 

Acetaldoxime. 

, trlmethyl-. 

Acetalylamine. 

{CHjCHS).i 

180 34 

27 

28 

29 

1 -ami noethanol*; a-amino- 
ethyl alcohol; aldehyde- 
ammonia. 

866 Acetaldehyde, oxime. 

See Pivdaldehyde, oxime. 

CHaCH(NH2)OH 

Cl. 08 

30 

See Ethylamtne, B-diethox 

y-* 


31 

Acetamide 

ethananude* 

CH 3 CONH 2 

59.07 


♦Name approved by the International Umon of Chemistry 
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ORGANIC COMPOUNDS 


No. 

Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

pwnt, ®C 

point, °C 

Water 

Alcohol 

Ether, etc. 

1 

yel. amor. 




j i 

V. 8. 

V. 8. etL; 8; 


powd., 1.510, 


(var.) 




glac. ac. a.. 


1.578, 1.618 






acet.,bz.,C82, 

2 

wh.lng.need., 

1.024 

95 

277.5 

i. 

4 2». 

me al. 

s.h eth.;36.9»> 


1.407, 1.468, 





66.?o 

chi , 76», 


1.620; 1 1 q . 

1 





284.6*0 toL;s. 


1.6048M* 






h bz. 

2H 

yet need 


261 

subl. 

i. 

si 8. 

2M 

rhomb. -yel. pi. 

0.899^ 

92-93 

265-75, 

i. 

V.S. 

V. 8. eth. 


f. al. 

* ft 


8l. d. 




3 

col volat. liq., 

0.8254^; 


102-4 

4.68» 

00 

ao eth. 


1.38193 

, 







0.8461 - 






4 








5 

6 

hq. 

1.138»* 


184 




7 

8 

9 








10 

col. fum. inflam 

0.7834 y 

-123.5 ! 

21 

00 

(0 

» eth,bz. 


hq., 1.3316 






11 







12 








13 








13M 

sm. yel. sc. ... 


167 i 



8. 


U 

need, or col. | 

0 9656^“ 

1 

47;frc.l3 

114-5 

8. 

00 

•0 eth. 


liq ; liq 
1.4256720 < 





15 

col. need . . 


98-101 (57) 

236-7“ 



s. pet. eth. 

10 

need. f. w. or 

1.0300 -J- 

162-3 


317 

8. 



al. 

* 





17 








18 

col. liq. 



90,5 




19 








20 








21 








22 








23 








24 








25 








26 



81 

100 




27 

col. rhomb. 


97(70-80) 

100sl.d4 

V. B. 

V. S. 

si. 8. eth. 

28 


i 






29 








30 


1.159” 






31 

col. hex., or 

81 (69.4) 

222 

97 5» 

25 0», 

si. 8. eth.; V.8. 


rhbdr., deliq. 
need, f . chi. ; 




178*0 

257.1*0 

glyc.;s. ohL 


1 54. 1 46 

(stable mod ); 

1 370, 1.485, 
1.585 (meta- 








stable mod ) ; 
hq. 1.42747* * 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

32 

Acetamide, IV-benayl- 

A7-acetyIbenaylamine; aceto- 
benzylamide 

C«H»CH»NHCO- 

CH, 

149 19 

33 

, iV-bromo- 

acetobromamide 

CHsOONHBr.. 

137.98 

34 

36 

, a-chloro- 

, cyanonitro-. 

2-chloroethanainide* . 

See Fulmtnunc acid. 

aCHjCONHs. . . 

93 52 

36 

, a, a-dichloro- 

2, 2-dichloroethanamide* 

CHCbCONHa . 

127 97 

37 

, TV, TV-diphenyl- 

AT-acetyldiphenylamme ; 
iV-phenylacetamlide 

(CeHOaNCOCH* 

211.25 

38 

39 

,TV-ethyl- . 

, hydroxy-. 

acetoethylamide 

See Glycolamtde. 

CHiOONHCaHs.. 

87.12 

40 

, N-( 2-hydroxy- 1-n 

aphthyl)-. ik(i2-Naphthol, 

\-acetamido-. 


41 

42 

. /V-(4-hydroxy-l-ii 

, isopropyl-. 

aphthyl)-. See l-Najphthol, 
See hovderamtde. 

4-oceiomtdo-. 


43 

44 

45 

, TV-methyl-iV-l-na 

, TV-naphthyl-. 

, TV-phenyl-. 

phthyl-. Se^l-Na-phthylami 
See Naphlhylamine, N-acetyl-. 
See Acetantlide. 

ne, N-acetyl- N-meth 

ylr. 

46 

, TV-2-thIenyl- 

N’-acetyl-2-thiophenine , 
2-acetothiopherude 

CH 3 CONHC 4 H 3 S. 

141.18 

47 

48 

, thio- 

. /V-(thiocarbamyl) 

ethanethionamide*; aceto- 
thioamide 

-. See t/rea,aceij/KAio-. 

CHaCSNHs . . 

76.13 

49 

, trichloro- 

2, 2, 2>trichloroethanamide* 

CCljCONHa 

162 42 

50 

Acetamidine 

ethanamidme* 

CH3C(:NH)NH2 

58 08 

51 

, TV, TV'-diphenyl- . 

ethenyldipheoylamidmc 

CH3C(.NC6H6). 

NHCoHi, 

CHaCONHCeHs. 

210 27 

52 

53 

Acetanilide 

, a-acetyl-. 

AT-phenylacetami dc ; 
antifebnn 

See Acetoaretanilule 

135.16 

54 

, o-amino- 

TV-acetyl-o-phenylenediaminc 

CHaCONHCeHr 

NHj 

150.18 

55 

, m-amino- 

jV-acetyl-m-phenylenediamine 

CHaCONHCcHr 

NHa 

CHaCONHCoHr 

NHa 

BrCeHiNHCOCHal 

150.18 

56 

, p-amino- 

iV-acetyl-p-phcnylenediaminc 

160 18 

57 

, o-bromo- 

N -acetyl-o-bromoaniline 

214 07 

58 

, m-bromo- 

CHsCONHCaHiBr 

214 07 

59 

, p-bromo- 

iV-acetyl-p-bromoaniline, an- 
tisepein, asepsin, bromani- 
hd 

N-acetyl-o-chloroaniline 

BrCsHjNHCOCHv 

214.07 

60 1 

- -- , o-chloro- . 

CH 3 CONHC 6 H 4 CI 

169.61 

61 

, m-chloro-. 

N -acetyl-m-chloroaniUne 

CHaCONHCeH^Cl 

169 61 

62 

63 

, p-chloro-. 

, 2,4 -dimethyl-. 

N-Bcetyl- 7 >-chloroaniline 

See 2, i-Aceioxylide. 

CH3C0NHC«H4C1 

169 61 

64 

65 

, 2,4 -dinitro- . . , 

, p-ethoxy-. 

See p-Acetophejidtde. ' 

CHaCONHCaH,- 

(NOa), 

225.16 

66 

, o-hydroxy- 

o-acetapudophenol ; o-acetyl- 
aminophenol i 

m-acetamidophenol . , 

CHaCONHC6H4- 

OH 

CHaCONHCaH*- 

OH 

CH 3 CONHC 6 H 4 - 

OH 

151.16 

67 

, m -hydroxy - 

161.16 

68 

, p-hydroiy- . 

i 

i- 

p-acetanaidopbenol 

! 1 

151 16 


♦Name approved by the InternationtJ Union <rf CbenaiBtry. 
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ORGANIC COMPOUNDS {C<ontinued) 



Crystalline 




Solubihty in grams per 100 ml of 


form, color 
and index of 
refraction 

Density 

g/ml 


Bolling 
point, ®C 




No. 

point, ®C 

Water 

Alcohol 

Ether, etc. 

32 

leaf. f. eth 


61 

>300 

i. 

8 . 

s. eth., Igr. 

33 

+ lH 20 ,lK.pl 


-fHA 


s ,d.>“ 

8 . 

8 . eth. 



70-80; 
anh. 108 






34 

monocl. need. 


119.5 

225 6 

10 ** 

8 . 

V. sl.s. eth. 

35 








36 

monocl.pr.. . . 


98 

234 6 

V s.h. 

V.S, 

V. 8 . eth. 

37 

ng. new or 


103(99- 

subl j 

sl.s. 

8 . 

sl 8 eth. 


rhomb, f. w 


100 ) 

i 




38 

liq 

0.942— 


205 

OO 

ao 

8 a.;i.dil.aik. 

30 

• 






40 








41 








42 








43 








44 








45 








46 

vrh. pi. 


160-1 


si. 8 . 

8 

sl s. eth. 

47 

yel. monocl 


108.5 


V. s. 

8 . 

s, eth. 


tab. f eth. 







48 








49 

monocl tab f 


141 

239-40 

V si. 8 . 

V. S. 

V. 8 . eth. 

50 

unstable . 


166-7 d. 


6 , d. h 

s. 

s a. 

51 

need, f . al. . . 


131-2 



si B C , 

V 8 h 

V 8 eth, ; 8. a. 

52 

rhomb , wh 

12 l| 

114 

305 

0 56325, 

36 920 

s eth , glyc, ; 


leaf, f w. 




3 5W 


13 6 » 44.950 
chi , 69.5*) 








me ai. 

53 








54 

Bm lust, pi 


132 (145) 


s. 


sl. 3 eth. 

55 

col need.f. b*. 


70 

d 86.5-7.5 

v.s. 

8, 

sl s.eth. 

56 

col need f w 


161-2 

267 

el. s. 

v. S. 

V. 3. eth. 

57 

need, f . al 


99 


i. 

s. 

s eth. 

58 

need. f. dll al 


87 5 



S. 

s eth. 

59 

need, or mono- 


168(165-7) 


V sl.s. 

Sl. 8 . 

sl 8 eth ; s. 


cl. pr. 



h. 


chi , bz. 

60 

need. f. dil. ac. 


88 

1 

si. s. 

s. 

V 8 eth. ; s. bi. 

61 

Al 1 

need.f. dil. ac. 


72.5 


sl.s. 

S. 

V 8 eth ; 8. 


a 

1 385^’ 





CS*, bz 

62 

rhomb need 

178 4 


si. 8. 

3 28W; 

s. eth., CSj 


or pi. 

* 

(176-7) 



4.3720 


63 








64 

need f al 


120 


i. c. 

V. s. h. 

s. eth. 

65 








66 

col. leaf. f. dll. 


203 


si. s. 

s. 

s. eth., KOH 


al. 







67 

col. need, f, w. 


149 


s. 

B. 

8l 8. eth., chi., 



1.293 Y ! 





bz. 

68 

col. monocl. f. 

168 


V. si. 8. 

V. s. 

al s. eth. 


al. 








For explanations and abbreviations see begiiimni of tnWe. 
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PHYSICAL CONSTANTS OF 


No. 

69 

70 

71 


Name 


Synonyma 


Formula 


Acetanilide, 
o- hy droxy- N-methy 1 • 
— ,p-hydroxy-iV- 
methyl- 

— ,p-iodo- 


o-(acetylmethylaimno)-phenol 


CHiCON(CHi)Ce. 

H4OH 

CHiCON(CHs)C»- 

H4OH 

CHiCONHCaHJ 


72 

73 


, p-methoxy-. 

, /V-methyl-. . 


See p-Acetaniside. 
exalgin . . 


CHaCON(CH3)- 

CaBU 


74 

75 

76 

77 

78 

80 

81 

82 

83 

84 

85 


87 

88 


90 

91 


, o-methyl-. 

, 2V-methyl-p- 

nitro- 

, o-nitro- 

, m-nltro- 

, p-nitro- 

, /V-phenyl-. 

, cr-phenyl-. 

, p-phenylazo-. 

, thlo- 


See o-^Acetoidmd*. 


Sec Acetamide, N, N-dtphenyl 
See a-Toluandide. 

See Atobenzene, p-acetamidch. 


CH,CON(CH3)C«i- 

H4N02 

CH 1 CONHC 6 H 4 - 

NO* 

CHjC0NHC«H4- 

NO 2 

CHaCONHC6H4- 

NO 2 


CHjCSNHCeHs 


o-Acetaniaide. 

p-Acetaniside 


Acetic acid 


iV-acetyl-o-anisidiae ; 
o-acetaiusidide 
j>-methoxyacetamlide ; 
^acetanudoanitole ; 
A-acetyl-p*ani8idine ; 
methacetin; p-aoctanisidide 
ethanoic acid* . . • 


CH,C0NHC6H4- 

OCH 3 

CH3C0NHC«H4. 

OCHs 


CH 3 COOH 


, eaters. 

, allyl ester , 

, amyl ester 

, benzyl ester 

, butyl ester . 


For esters other than those list 
allyl acetate, 2-propenyl 
ethanoate* 

amyl acetate ; 1-pen tanol ace- 
tate ; amyl acetic eater 
benzyl acetate; benzyl 
ethanoate* 

butyl acetate; butyl etha- 
noate* 


ed below see also “a 
CH8COOCH2CH 

CH 2 

CH3C00(CH2)4- 

CHa 

CH3COOCH2CoH6. 

CH3C00(CH2)»- 

CHz 


92 , sec-butyi ester 

93 , cetyl ester , . . 


94 


, ethyl ester. 


2-butanol acetate; a-mcthyl- 
propyl ethanoate* 
cetyl acetate , hexadecyletha- 
noate*; n-hexadecylacetate 


CH3C00CH(CH*V 

C2H6 

CH,COO(CHt)w- 

CHa 


ethyl ethanoate* ; acetic ester 


CHaCOOCaHj. . . . 


95 

96 

97 


, ethylene ester. 

, furfuryl ester. 

, heptyl ester . , . 


See Qlycd, diacetate 

See Furfuryl alcohol, acetate. 

n-hepty! acetate 


CHaCOOC7Hi6 


98 

, hexyl ester 

99 

, isoamyl ester 

100 

, isobutyl ester 


n-heiyl acetate. 

isoamyi acetate; 3-methyl- 
1-butanol acetate ; 7-mcthyI- 
butyl ethanoate* 
isobutyl acetate; j8-methyl- 
propyl ethanoate*. 


CHaCOOCCHa)!- 

CHa 

CHaCOOCCHj)*- 

CH(CH,)2 

CHaCOOCHj. 

CH(CH,)2 


♦ Name approved by the International tJnioa vt Cheoustry. 

5S& 


Mol 

Wt. 


165 19 
165 19 
261.07 

149.19 

194.19 
180.16 
180 16 
180 16 


151.22 

165.19 

165.19 

60 05 

cetate” 
100 11 

130 18 

150 17 

116.16 

116 16 
284.47 

88.10 

158.24 

144.21 

130.18 

116 16 



€(RGANIG COMPOUM)S (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, ^ 

BoiUng 

point, 

Solubility in Krams oer 100 ml ol 


form, color 
and index of 
refraction 




No. 

Water 

Alcohol 

Ether, etc. 

69 



150 





70 

cr. . 


240 


V. si. s. 

V. 8. 

8. eth. 

71 


1 989^^ 

183-4 

i 


s. h. 

5 05*» 






ac a. 

72 

73 

col. rhomb, pr. 
f. al. 1.560, 

0 977^^“ 

101-4 

254 7 

1 (si, B ) 

8. 


(97-99) 

(253’W) 



1.576, 1.647 







74 








75 

leaf. f. w.. . . 


152-3 



S. 

8. eth. 

76 

yel. monocl. 

1.419^' 

93 (90-1) 


8. h. 

8. 

T. 8. eth., 


leaf. 





KOH 

77 

col.-yel. leaf. 


155 (160.6) 


s. h. 

8. 

I. eth ; s. chi., 
KOH 

s. eth., KOH 

78 

yel. rhomb, pr. 


215 


V sL s. 

S. 

80 








81 







1 

82 








83 

need. f. w... . 


75 

d. 

i. 


i. eth.; s. alk.. 








NaOH 

84 

pearly, wh. cr. 


87-8 (84) 

303-5 

V. 8. h. 

55 3« 

8 eth.; V. s. 


f. w. 






ac. a. 

85 

wh. powd., pr. 


137-38 


0 2“, 
8.3»** 

12.7*» 

sl. 8. eth.; s. 

1 

or p. £. w. 





chi., acet. 

86 

col. liq., 

1.0497 

16.6 

118.1 

00 

00 

<eeth.;i. CS 3 

1 

1.37182 







87 

under (hCresol, 

Cyclofiezano 

1, etc. 


si. 8. 


««th; 

88 

col. liq., 

0.928 1 


103-4 

00 


1 40448 







89 

col liq., 

1.4012 

0 879- 


148“* 

0.18** 

00 

»eth. 


20 


(145-7) 


90 

col liq.. 

1.0677 

-51.5 

213.5T®« 

V. si. 8. 

00 

•6 eth. 


1.5232 

i 






91 

col. inflam. liq., 

0.8827 

-76.8 

126.5 

0.5»* 

SO 

oeeth. 


1.3951 

4 


(124-6) 





1 

0.90164 

0 1 






92 

col. liq.. 

0.86487 


112-3 

i. 

8. 

8. eth. 


1.3866** 

on 






93 

need., 

0.8687 

18.5 

200.5“ I 

i. 

T. Sl. S. 

V. s. eth. 


1.4368**^ 

4 

(16-9) 





94 

col. inilam. liq., 

O.9OI7: 

-83.6 

77.15 

86**, 

•0 

»eth., chL, 


1.37216“.* 

4 



7.4»* 


oils 



0 90657 7 






95 

96 

97 








col. liq., 

14153 

0 874- 

j 

191.5 

i. 

8. 

s. eth. 



98 

99 


0.89027 

0 8699- 


169.2 

i. 

V. 8. 

V. s. eth. 

col. liq , 

-78 5 

142.5 

0.16** 

00 

00 eth.; 8. any/ 


1.40170”-* ] 

4 


(138-40) 



al. 

100 

col liq., 

0 8712 

-98 9 

116.6 

0.63** 

eo 

00 eth. 


1.39n4>7 8 



(115-7) 





For explanations and abbreviations see bepnning oi table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

101 

Acetic acid, isopropyl 

isopropyl acetate 

CH3COOCH(CHb)5 

102.13 


ester 




102 

, methylene diester. . . . 

methylene acetate ; methylene 

(CH 3 COO)?CHj . 

132 11 



diacctate; methanediol diao- 





etate 



103 

, methyl ester 

methyl acetate 

CHjCOOCHs... . 

74 08 

104 

, ^phenylhydraride. 

See Hydrazine, l-acetyU S-phen 

yi-- 


105 



C 4 H 10 N 2 . 2 C 2 H 4 O 2 . 

206 24 

106 

, pipcndidc. 

See Piperidine, J-acetyU. 



107 



CH 3 COOC 8 H 7 .. 

102.13 

108 

, acetaxnidoo. 

See Acetunc and. 

109 

, (p-acetamidoanil 

ino)- See Olycxne, N-(p^cet 

amidophenyl)-. 


109M 

, acetyl-. 

Sec Acetoacdic add. 



no 

, allyl-. 

See A-Pentenoic add*. 



111 

, amino-. 

See Olydne. 



112 

, (p-aminoanilino) 

Sec Glynne, N’ip^minophe 

nyl}-. 


113 

, anilino-. 

See Glydne, N~phenyU. 



114 

, anthranllido-. 

See Anthramlic add, N-icarho 

xymeihyl)-. 


115 

, benzamido-. 

See Htppurtc add. 



11 b 

, benzoyl- 

d-ketonydroomimDD^ acid . 

C*HiCOCH 2 COOH 

164 15 



3-oxo-3-phcnylpropanoic 



117 

, , ethyl ester . ... 

ethyl-/5-ketohydrocinnamatc , 

CbHiCOCH-- 

192 21 



benzoylacctic ester 

COOCiHr 


118 

1 — ^ .— 11 . — ^ methyl ester . . 


CeHjCOCHij- 

178 18 



COOCH 3 

119 

, bromo- 

brnmnftt.hannir acid* .... 

CH 2 BrCOOH . 

138 96 

120 

, , ethyl ester 

ethyl bromoethanoate* . . 

CH 2 BrCOOC:H 6 . . 

167 01 

121 

, sec-butyl-. 

See Valenc acid, ^methvl-. 



122 

, butylethyl-. 

See Caproic add, a-ethyU. 



123 

, chloro- 

r<,hlnrrw>thannir. and * 

CH2CICOOH. ... 

04 50 

124 

, , butyl ester 

butyl 2-chloroethanoate* . . . 

CH 2 CICOOC 4 H 9 . 

150 61 

125 

, , ethyl ester . . 

ethyl chloroacetatc ; ethyl 

CH2ClCOOC2Hh 

122 55 



chloroethanoate* 



126 

, . methyl ester 

methyl chloroethanoate* 

CH 2 CICOOCH 3 . . . 

108 53 

127 

1 . , P"phenylphenacyl 


CH 2 CICOOCH 2 

288 72 


ester 


COCbHiC^H* 


128 

, , piperazimum 



C«H,oN..2CH2- 

275.14 


salt 


1 CICOOH 


129 

, cyano- 

cyanoethanoieacid*; malonic 

i CNCH 2 COOH . 

85 06 



mononitrile 



130 

, , ethyl ester 


CH:(CN)COOC2Hi 

113 n 

131 

, . methyl ester , . 

methyl cyanoethanoate*. . 

CNCH 2 COOCH 3 . 

99 00 

132 

, diazo-, ethyl ester. 

ethyl diazoethanoate* 

N2CHCOOC2H3... 

114 10 

133 

, dibromo- 

dibromoethanoic acid* 

OHBr 2 COOH. ... 

217 87 

134 

, , ethyl ester 

ethyl dibromoethanoate* .... 

CHBr2COOC2Hs . 

245 92 


*Name approved by tbe International Union of Cbemiatry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Meltiiu 

Boiling 
point, T 

1 SolubiUty m grams per 100 ml of 

and index of 
refraction 

g/ml 

point, X 

Water 

Alcohol 

Ether, etc. 

101 

102 

col. U<}. 

col. liq 

0.877^*; 

0.8690y 

1.136- 

-73.4 

89 

170 

3.O0M 

sLs. 

09 

09 

ooetb, 

ooeth. 

103 

104 

col. liq., 

1.35935 

0 92740 j 

-98.1 

67.1 

31.9“ 

« 

ooeth. 

105 

106 

wh. cr. 


208 5-209 


8. 

3. 

i. eth.; s. h. 
n-butanol 

107 

108 
109 
109M 

no 

111 

112 

113 

114 

115 

col liq , 

1.38438 

0 887^ 

-92.5 

101.6 

189“ 

i 

00 

ooeth 

116 

col. need. f. bs. 


103-4 d. 


si s 

S. 

s eth.; sl. s. 
Igr. 

117 

col bq., 

1 531151* 

1 122"^ 

<0 1 

266-70 d. 

V. V. si. 
B. 

OD 

weth. 

118 

col -yel. liq., 

1 53654« 1 

1.158*-° 


266 d. 

1. 

00 

«®eth. 

110 

col hex or 
rhomb 

1 934- 

4 

50 

208 

00, 

deliq. 

w 

weth. 

120 

121 

122 

col. hq , 1 451 

1 614 j 


169; 57 - 91 * 

i. 

ee 

»eth. 


1.58*-5 

20 

1 103y 


1 




123 

124 

ool rhomb , 

1 4297*5 

bq 

«63, 

^55-6, 

1 7 60 

189 

175 

(181-3) 

V, s. 

8. 

8. eth., chi., 
CS), be. 

125 

col bq , 

1 42274 

1.159^ 

-26.0 

144.2 

i. 

09 

•eth. 

126 

127 

col liq. 

1.227j 

-32.7 

116 

131.5 

V. si. s. 

09 

ooeth. 

128 

wh. cr 


146-6 


s. 

8 .h. 

i. eth. 

129 

deliq. col. cr. 


66 (69-70) 

1081*, 
d 160 

8. 

8 . 

s. eth.; sl 8. 
bs , chi. 

130 

col liq., 

1 41793M-* 

1 063^ 

-22.5 

206 

i. 

m 

•eth 

131 

col liq 

1.1231* 

-22.5 

200 

i. 

09 

•eth. 

132 

yel oil, 

1 458811 * 

10852—: 
1.073« * 

-22 

140-41TJi 

si. B. 

B. 

8. eth., bs., 

Igr. 

133 

col. deliq. cr. 

1 903- 
20 

48 

232; 

195-7*» 

Sl. 8. 

8. 

8 e^. 

134 

oil, 1.498 


194 

i. 

00 

•eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

SyaoDyms 

Formida 

Mol. 

Wt. 

135 

Acetic acid, dichloro- 

dichloroethanoic acid • 

CHCltCOOfl 

128.66 

136 

, , ethyl ester 

ethyl dichloroethanoate*. . . 

CHChCOOCtHj. . 

157.00 

137 

138 

, diethyl-. 

, diethylmethyl-. 

See Butyric md, a-ethyU. 

See Butyric acid, a-eihyl-cMMA 

Ayt. 1 


138M 

, difluoro- 

difluoroethanoic acid* . 

CHFsCOOH 

96 04 

139 

. dllodo- 

diiodoethanoic acid* 

CHI 2 COOH 

311.88 

140 

141 

142 

, dimethyl-. 

, di-n-octyl-. 

, diphenyl- 

See J$chutyric add. 

See Capric acid, O’Octylr. 
diphenyhnethane-a-car- 

(CsHOaCHCOOH. 

212.24 

142M 

143 

, dlureido-. 

, ethoxy- 

boxyuc acid 

See Allantoic add. 
ethoxyethanoic acid * ; ethylo- 

C 2 H 6 OCH 2 COOH 

104.10 

144 

145 

146 

, ethyl-. 

, (ethylamino)-. 

, ethyldimethyl-. 

gbo^c acid; glyoollc acid 
ethyl ether 

See Butyrtc acid. 

See Glycine, N^hyl-. 

See Butyrtc acid, a, a^imethy 



147 

, ethylene-. 

See Cydopropanecarboxyhc act 

d*. 


148 

149 
14gM 

, ethylmethyl-. 

, ethylpropyl-. 

i , duoro- 

See Butyrtc actd, a-methyU. 

See Valeric acid, a-ethyU. 
fluoroethanoic acid* . 

CHtPCOOH. 

78.04 

150 

150M 

, 2-fural-. 

, 2-furoyl- ethyl ester 

See 2-FuTanacryhc acid 
ethyl pyromucylacetate 

C 4 H 3 OCOCH 2 . 

182.17 

151 

152 

153 

, ananido-. 

, hydroxy-. 

, iminodi- 

See Glycocyamine. 

See Glycoltc actd. 

-dif ivcolamidic acid ; imino- 

COOC 2 H* 

NH(CH2C00H)2. 

133.10 

154 

, iodo- 

acetic acid (incorrect) 
lodoethanoic acid*. 

CHtICOOH. . . 

185.96 

1 

156 

156 

157 

158 

, iaoamyl-. 

, isobutyl-. 

, isopropyl-, 

, Isopropylmethj’?-. 

See Caprotc actd, 6-methyt^. 
See ItocavTotc actd. 

See hormertc md. 

See Bxiyttc acid, a, fi-dimethy 

Jr 

159 

— — , isothiocyano- 

mustard oil acetic acid 

SCNCH 2 COOH 

117.12 

160 

, mercapto- . . . 

2-mercaptoethan(nc add* ; 

HSCH 2 COOH .. 

92.1! 

161 

, methoxy- 

thioglycolic acid 
methoxvethanoic acid* ; 

CH^OCHaCOOH 

90 08 

162 

163 

164 

165 

166 

, methyl-. 

, (a-methylgtuanld 

, methylpropyl-. 

, oxydi-. 

, phenoxy- 

methyloglycolic acid 

See Propionic md. 
o)- Soa Creatine. 

See Vcdertc acid, a-methyU. 

See Dtglyceltc acii. 
glycolic acid phenyl ether 

CdHsOCHaCOOH 

1 

162 14 

167 

168 
169 

, phenyl-. 

, pyrotnucyl-. 

, salicyl-. 

See chTolvtc md 

See Acetic md, 2-furoyU. 

See Benzoic actd, o-{carboxyme 

thoxy)-. 


170 

171 

172 

173 

, silico-. 

, sulfo- 

— ^ — , 2-thieiiyl-. 

, thiol- 

See Methanestliconic acid. 
sulfoethanoic acid* . 

Sec 2>Thiovheneaeetic acid. 
ethanethiolic acid*; xneth- 

HOaSCHjCOOH. 

CHaCOSH 

140 11 

76 11 

174 

♦ , ethyl ester ' 

aneearbothioho acid; thio- 
acetic acid 

CH»C0SC2H*.. . . 

104.16 

175 

176 

, tolyl-. 

, tribromo- . . ... 

See a-Toluic acid, methyU. 
tribromoethanoic acid* 

CBrsCOOH. . 

296.78 

177 

, trichloro-. 


CCUCOOH. . 

163 40 


* Name approved by the IntemaUcnal Uoion of Chemistry. 
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ORGANIC COMPOUNDS (CJontinued) 


No. 

^ Crystalline 
form, color 

Density 

Melting 
point, ®C 

Boiling 

point, 

1 Solubihty in grams per 100 ml of 

andindeiof 

refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

135 

eol. liq., 

1.4669” 

1.6634^ 

6-4; 
frx. 11 

194 

8.62 

a. 

8. eth. 

136 

137 

138 

eol. Uq., 1.42860 

1.2821^ 


168.2 

V. si. 8. 


•eth. 

138M 

col. liq. . . 

1 6359 ” i 

0.35 

134.2»«« 

V. s. 

8. 

8. eth. 

139 

140 

141 

yel. cr. 


110 (96-4) 


8. 

t. 

8. eth., bs. 

142 

142M 

col. need f. w. j 
or If. f al. 1 

1 102*-^ 

i 

148 

subl. 

V. s. h. 

▼. S. 

V. 8. eth.; 8. 
chi. 

143 

144 
146 

146 

147 

148 
140 

col. liq j 


206 

V. s. 

T. 8. 

V 8. eth. 

140M 

160 

col. aid. . 


33 

166 

s 

8. 


160M 

161 

162 

Uq. 



142-3” 

i. 

8. 

s. eth. 

163 

ool. rhomb. 


ea. 225 


2 43‘ 

1. 

1 . eth. 

164 

166 

166 

167 

168 

col. rhomb, pi. 


82 

d. 

8. 

B. 

8 eth. 

159 

rhomb, pi. 


126-6 

subl. 

8. h. 



160 

hq. 

1 3253 y 

-10 6 

104-6“ 

B. 

*• 

a. eth. 

161 

162 

163 

164 
166 

col hyg. liq 

1 1768- 

4 

1 

89-9V 

8. 

8. 

1 

a. eth. 

166 

167 

168 

169 

170 

eol pi. or need, 
f. w. 


99 

285 b 1. d 

1.2” 

8. i 

a. eth., ao a., 
bi. 

171 

172 

hyg. tab. f. w. 

1 074y 

86 i 

ea. 245 d. 

s. 

V. 8. 

t. eth. 

178 

col. liq. 

t <-17 

93 

s. 

1 “ 

• eth. 

174 

175 

liq 

0.9739y 


115-16 

1. 

[ V. a. 

1 

T. 8. eth. 

176 

eol. moBocl. 
tab. 

1.6298y 

136 

245 d. 

V. 8. 

T. 8. 

▼. 8. eth.; sL 

8. c. Igr. 

177 

ool. rhomb, 
deliq. 

67.5 

197.5 

120“ 

S. 

8. eth. 


For explanationa and abbrevilitions m« b«iuining of taUt. 

593 





PHYSICAL CONSTANTS OP 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

178 

Acetic acid, trlchloro- 


CCUCOOCjH.. 

101.45 

ethyl ester 


179 

, , methyl ester. 

...... — 

CCUCOOCH, 

177.43 

180 

, , piperazinium salt 


CiHi#Na.2CCl»* 

412 94 


COOH 

180M 

181 



CPiCOOH 

114 03 

, triiodo- 

tniodoethanoic acid* . , 

CIiCOOH .. . 

437.79 

182 

, trimethyl'. 

See PivaUc acid. 



183 



(C.Ih)iCOOOH... 

288.33 

184 

, ureido-. 

See Hyianidc acid. 

185 

, vinyl'. 

See ^Bulenoic acid*. 



186 

Acetic aldehyde. 

Acetic anhydride 

See Acetaldehyde. 



187 

ethanoic anhydride* 

{CH8CO)jO 

102.09 

188 

Acetic ester. 

i 

i See Acetic acid, elkyl eeier. 



189 

Acetin. 

See diaeetate, monoaeelate, iriae 

dole, under Glycerol. 


190 

Acetoacetanilide 

/3-ketobutyranihde, a-Bcetyl- 

ClhCCiCHj- 

177 20 


acetanili^ 

CONHC.H. 


101 

, a-bromo- 

2-bromo-3-oxo-^*pheiiyI“ 

CHaCOCHBr- 

256.11 


butanamide 

CONHCeH. 


191M 


acetylacetic acid ; 3>oxobu- 
tanoie acid* 

CHiCOCHaCOOH. 

102 09 


192 

, ethyl ester . . 

ethylacetoacetate; aceto- 

CHiCOCHa- 

130.14 


acetic «iter ; ethyl 3-oxobu> 
tanoate* 

COOCjHi 



193 

, methyl ester 

methyl acetoacetate . 

CH»COCHa- 

COOCHi 

116 11 

194 

, 7 -chloro-, ethyl 

ethyl 4'chloro*3-oxobutan* 

CHiClCOCHa- 

164 59 


ester 1 

oate* 

COOCaHt 


105 

, a, a'diethyl', 

ethyl ester 

ethyl 2,2-diethyl-3-oxobutan- 
oate* 

CH^COC(C^H»)^ 

COOCalh 

186.25 

197 

, a-lsopropyl-, 

ethyl ester 

ethyl 2-i8opropyl-3-oxo- 
butanoate* 

CH»C0CH(C»H7). 

COOCaHs 

172.22 

108 

, a -methyl-, ethyl 

ethyl 2'methyl-3-oxobutan- 

CHiCOCH(CH,). 

144,17 


ester 

oate*; methylacetoacetic 
ester 

COOCaH* 


109 

Acetoacetic ester. 

See Acetoacetic add, ethyl esie 

r. 


200 

Acetobenzylamide. 

See Acetamide, N‘bemyl~ 



201 

Acetobromamide. 

See AcetamieU, N-brono-. 



202 

Acetocinnamon e. 

See Acetone, benzylidene-. 



203 

204 

Acetoethylamide. 
Acetoethyl nitrate 

See Acetamide, N-eihyU. 

CaH40- 

226.19 



(C2H4NOj)2? 

205 

Acetoglyceral 

glycerol ethylidene ether . 

3-bydroxy-2-butanone • ; 
acetylmethylcarbinol 
l-hyaroxy-2-propanone* ; hy- 
droxyacetone; ace^lcarbinol 

C»Ht(0H)02CaH4 

CHaCOCHOHCHj 

118 13 

206 I 

Acetoin 

88.10 

207 

Acetol 

CHaCOCHaOH . . . 

74 08 


207M 

, fluoro-. 

See Provane. 2,2-cli/uoro.*. 



208 

Acetonaphthalide. 

See Naphthylamine, N-acetyl-. 



208M 

1-Acetonaphthone 

methyl 1-naphthyl ketone 

CHaCOCioHr 

170 20 

209 

, a-phenyl'. 

Bee Kdone, hemyl l-mphthyl. 
methyl 2-napbthyl ketone . 



209M 

2-Acetonaphthone . . . 

CHiCOCioHt . . . 

170.20 

210 

, 4-bromo-l-hy- 

2-acetyl-4-bromo-l«Daphthol. . 

CHjCOCioHt- 

265.11 


droiy- 

BrOH 


211 

— , 1 -hydroxy- . 

l-hydroxy-3-naphthyl methyl 
ketone ; 2-acetyH-naphthol 

CHsCOGmHsOH . . j 

186.20 



*Name approved by the International Union of Chemiatry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 
point, *C 

Solubility in grains per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

178 

col. liq., 

1.45068 

1.383- 


168 



«eth. 

4 




179 

col 

1.4868^^ 

-17.5 

153.8 

d. 

d. 

8 eth. 

180 

wh. cr. 


121-1.5 


8. 

8. h. 

1 . eth. 

180M 

ool. liq. 

1.53514* 

-15.25 

72.4 

V. 8. 



181 

yel. leaf. 


150 d. 


8. 

s. 

s. eth. 

182 



183 

naonocl. pr. . ■ 


265 


sl. 3. 

8. 

sl. s. eth.; a. 
b* 





184 








185 








186 








187 

col. liq., 

1.39038 

1.08712“, 

-73.1 

140.0 

13.6 c., 
d. 

00 

aoeth ; s. chi., 
bz 



1 0820- 






188 








189 








190 

leaf. 


85 


sl. s. 

8. 

8. eth . a , allc , 
h. bz. 




191 

ool. need.. .. 


138 d. 

d. 

i. 

B. 

8 eth 

191M 

ool. syrup . 

col. hq.. 



<100, d. 




192 

1 025- 

<-80 

180 

14 316 4 

S 

8. eth , bz , cbl. 


1 

8 

* 





193 

col. liq., 
1.41837*«6 

1 077 


170 

380 

00 

«oeth. 




194 

col. hq. 

1.176“ 


200 

V. sl 6. 

ee 

• 0th. 

195 

wh.-yel. liq., 
1.43266”* 

0 960“ 


211-6 d. 

i. 

00 

1 »eth. 

197 

ool. bq. . . 

col liq, 
1.42066”« 

0.967- 


205 d. 

V. sl 8. 

00 

• eth. 

198 

4 

1 019“ 


186.8 

V. sl. 8 


1 . eth. 



199 








200 








201 








202 








208 

204 


1.045- 


89 exp. 

184-8 1 

i. 

s. 


205 

liq. (mixt.?) . 

4 

1.081-J- 


sl. 8. 

S. 


206 

1.4194** 

1.002“ 

IS 

148(144) 

B. 

V 8. 

i. eth., Igr. 

207 

col. liq., 

1.082^® 

-17 

146. d. 

•0 

00 1 

00 eth. 


1.4295 

SO 






207M 








208 








208M. 

cr. 

1JS36 

34 

296; 


s. 

,s. eth. 


166-7** 


1 

209 








209M 

need 


S3 (51.6) 
127 

800,172“ 


a. 


210 j 

yel. need 


i. 

s. 

B. eth. 

211 

yel. need 


99-101 

325 d. 

i. 

s. 

8. eth. 



(103) 




For exi>Unationi and ablMremtiou m beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

212 

^{•Acetoiiaplithone) 


CII 3 COC 10 H 5 - 

231 20 

213 

l-hydroiy-4-nltro- 
Acetone 

2-propanone*; dimethyl ke- 
tone 

(N02)0H 

CHjCOCHa 

58 08 




For derivatives see also 2-Pro 

panone 

(CH3)2C:NN:C- 

(CH3)2 


215 

, azine 

dimethylketazine: 

diisoprppylidenenydrazine 

112 17 

216 

, cyanohydrin. 

See Isobutyronitrile, a-hydrox 

V-- 


217 

, die blonde. 

See Propane^ 2,2-duMoTO-*. 



218 

, oxime. 

, phenylhydrazone 

See Acetoxime. 

(CH3)2C:NNHC6- 


219 

2-propanone phenylhydra- 

148,20 



zone* 

Hb 


220 

, semicarbaaone 

2-propanone semicarbazone* 

(CH3)2C:NNHC- 
, ONH? 

115 14 

221 

, sodium bisulfite com- 
pound 


(CH3)2C(0H)- 

162 14 


1 SOsNa 


222 

, acetonyl-. 

See 2,5-Bexanedione*. 



223 

, acetyl-. 

Sec 2,4-Pcntanedtone'*. 



224 

, allyl-. 

See 5-Hexen-2-one*, 



225 

, anisal-. 

See %-B\Am-2-one, 4-p-methox 

yphenyl- 


226 

227 

, benzal-. 

, benzoyl-. 

See Acetone, bemylidene-. 
1-phenyl-l ,3'butanedione* ; 

C6H&COCH2. 

162 18 

a*acetylacetophcnone; me- 
thyl phenacyf ketone; aco- 
tyfeiizoylmethane 

COCHs 






228 

229 

, benzyl-. 

, benzjlidene-. . . . 

See 2-Hutamne, 4-phenyl-*. 
Wzalacetonc; methyl styryl 

CsHeCH: 

146 18 

ketone ; 4-phenyl-3-butcn-2- 
one*: cmnamyl methyl ke- 

CHCOCHi 




tone; acetocinnamone 



230 

, dibenzal-. 

See Styryl ketone. 



231 

, sy/71-dilsopropyl- 

• Qoe4-H9ptanone,2,Mtmethyl 



232 

, diisopropylldene 

-. SeePAoronc. 



233 

, sym-dlmethyl-. 

See Z-Pentanone*. 



234 

, diphenyl-. 

, ethylidene-. 

See 2-Propanone, l,Z-diphenyl 

-*. 


235 

See Z-Penten-2-one*. 



236 

, unsy/n -ethylmet 

hyl-. See Z-Pentanone^ Z-meth 
Acetone, furfurylldene- 

yl-\ 


237 

, 3-fural-. 

C 4 H 8 OCH:- 

136 14 

238 

, furfurylldene-. 

furfural acetone; 4-(2-(uryl)- 


3-butene-2-one* 

CHCOCH 3 


239 

, hydroxy-. 

See Acetd. 



240 

, Isonitroso-. 

See Pyrmaldehyde, aldoxime. 
S^ MesUyl ox^e. 

1-. See Z-Buten-2-one, 4-p-rndh 



241 

242 

, Isopropylldene*. 

, p-methoxybenza 

oxyphenyl-. 


243 

, pheiiaeyl-. 

See Valerophenone, 7 - 010 - 



244 

, chloride. 

See Propane, 2,2-dichloro-*. 



245 

Acetone-chloroform. 

See Cf^retone. 

C0(CH2CH2- 


246 

Acetonediacetic acid . 

7 -ketopimehc acid; 4-oxo- 

174 15 


beptenedioic acid* 

COOH)2 

146 10 

247 

Acetonedlcarboxyllc 

/9-ketoglutaric acid; 3-oxo- 

C0(CH2C00H)2 . 


acid 

pentanedioic acid* 

fonyl)-* 


248 

Acetone diethylsulfon 

e. See Propane, 2,2-buiethylsul 


248M 

, fluoride. 

See Propane, 2, 2-dtfiuoro-*. 
See hobvlyrtc acid, a-hydroxy 



249 

Acetonic acid. 


41 05 

250 

Acetonitrile 

ethanenitrile*; methyl cyanide 

CHiCN 

251 

252 

, allyl-. 

. — ^ henznyl- 

See i-PentmenitrUe*. ^ \ 

^S-ketcdiydrocionamonitrile; | 
3-<>xo4-phenylpropanenit- 

CeHoCOCHaCN... 

1 

145 15 





ale; a-cyanoacetophenone 



253 

. diethyl-. 

See Butyronilrik, a-ethyl-. 



2M 


See ButyronitrUe, a-methyl-. 




*Nai&e approved by tbe International Union of Chemistry. 
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PHYSICAL CONSTANTS OF 


1 




Mol. 

Ko. 1 

Name 

Synonyms 

Formula 

1 

Wt. 

255 

Acetonitrile. 3-furyl>. 

See 2-FuromK;cfonttrth. 



258 

257 

, Iminodl-. . . . 

a,a '•dicsranodiinethyUniine ; 
iminoacetonitrile (ineorrect) 

NH(CH5CN)s .... 

95 10 

. Isobutrl-. 

See Itocaproniinle. 

See a-Tdunitrik. 



258 

, phenyl-. 



259 

, trimethyl-. 

See Propionilrile, a, a-^methy 

u. 


260 

. trinitro* 


(NOa)iCCN 

176.05 

261 

, vinyl-. 

See AU]^ cyanide. 

262 

Acetonitrolic acid 

ethyinitrolic acid 

CHi(N02)C;N0H. 

104 07 

263 

Acetonylamlne. 

See 2-Proponone, 1-omtno-. 

264 

o-Acetophenetide 

o-ethoxya^tanilide; iV-acetyl- 

CHiCONHr5,H4. 

179.21 



o-phenetidine 

OCaH* 


265 

p- Acetophenetide 

p-ethoxyacetanilide: j>*acet- 

CHiCONHCa^. 

179.21 



phenetidine ; phenacetin 

OCalh 


266 

♦ a-amino-. 

See Phenocoll. 



267 



CH,COCiH» 

120.14 


none; acetylbenzene 

268 

, oxime 


C6HaC(:NOH). 

CHa 

135.16 

269 

, <x-acetonyl-. 

See Valerophenone, y-oxo*. 


270 

. a-acetyl-. 

Sec Acetone, benzoy!-. 



271 


o-aminophenyl methyl ketone : 
o-acetylanihne 

CHaCOCoHiNHa, . 

135 16 


272 

273 


tn-sminophenyl methyl ketone 

p>aminophenyl methyl ketone. 

CHiCOCaHiNHj. . 

CHjCOCeHiNHa 

135.16 

135 16 

, p-amino- 

274 

, benzal-. 

See Chaleone. 



274M 

, o-bromo- 


CHiCOCaH^Br . 
BrCaHaCOCHs . 

BrCHaCOaHi . 

199.05 

199.05 

199.06 

275 

, p-bromo- 


276 

, a-bromo- 

phenacyl bromide 

277 

, a*bromo-p- 

j)-methylphenacyl bromide . 

CHaCeH^COCHa- 

213.08 


methyl- 


Br 


278 

, a-bromo- 

p-phenylphenacyl bromide , 

BrCHaCOCeHi- 

276.15 

279 

p-phenyl- 

C«H6 


, 4-tert-butyI-2- 

musk ketone; musk C 

CHaCOCoH(C4Hj)- 

230.28 


methyl-3, 6- 
dinitro- 

(CHi)(N02)2 


1 

279M 

, o-chloro- 


CHaCOCoHiCl 

CHiCOCsH4C1 

164.59 

154 59 

280 

, p-chloro- 

methyl p-chlorophenyl ketone 

281 

. a-chloro-. 

phenacyl chloride 

See Aeelonitr^, benioyl-. 

ClCHaCOCaHi... 

154.59 

282 

, a-cyano-. 

283 

, p, a-dibromo-. . . 

p-bromophenacyl bromide. . 

BrCH2COC,H4Br. 

277 96 

284 

, 2,4-dlhydroxy-. 

Bee Retaeetophenone. 



285 

, 2,5-dihydroxy-. . , 

1 2-aoetylhydroquiDone;quin- 

! aoett^henone 

yi-. Sm Benzoin, ethyl ether. 

CHaCOCeHaCOH)?. 

152.14 

286 

, a-ethoxy- a-phen 



287 

288 

. a-hydroxy- 

1 , 3-hydroxy-4-met 

benzovlcarbinol ; phenacyl al- 
cohol; acetophenone alcohol 
hoxy-. See Peonol. 

CaHaCOCHaOH . 

136.14 

289 

, a-hydroxy-p-phe 

nyl-.Seeaiso *'p-phenylphena 

eyl eeler" under Aeet 

tc Acid, 


apfnrotvd hy the Intumutioiud Uoion of Clumistiy, 






ORGANIC COMPOUNDS (Cdntinued) 



CryitalUne 
form, oolor 

Density 

Meltimr 

Boiling 
point, *C 

Solubility in grnme per 100 ml of 

No. 

and index of 
reflation 

g/ml 

point, % 

Water 

Alcohol 

Ether, etc. 

255 

25d 

col. leaf. f. eth. 


75 


8. 

8. 

el. a. eth. 

257 

258 

259 
250 
261 
263 

waxy . ... 


41.5 

exp. 220 

d. 

d. • 

8. eth. 

yel. rhomb, f. 


88 

d. 

8. 

1 . 

1 . eth. 

263 

264 

w. or eth. 

leaf. 


79 

>250 

i. 

8. 

8. eth. 

265 

wh. powd or 


137-138 

d. 

.0055* 

7.46” 

1.56” eth.; 

206 

267 

monocl. pr. 
or leaf.; 1 54, 
1.571, 1.59 

col. Uq. or pi., 

1 026- 

19.7 

202 3 

.11« 

i. 

8. 

7.1 chi. 

8. eth., be. 

26S 

1.534181* 

col. need. f. w. 


58 


si. 8. 

8. 

ehl., cono. 
HiSO. 
a. ath. 

269 

270 
27! 

yel. oil .... 


1 

252 8l. d. 

1. 


a. ath. 

272 

yel. leaf, f.dil. 


99.5 (96.5) 

290 




273 

al. 

yel. need. f. w. 



295 

V. al 8. 

8. 

8 eth., HCl, 

274 

274M 

col. lid. . . , 


106 1 

117-1 18« 

j 

1 

bs.; sl. 8. Igr. 

1 . eth. 

275 

wh. leaf. f. aJ. 

i‘647 I 

50 

256.5; 

V, bI, 8. 

i 

8. eth, nc. n., 

276 

trim, (rhomb.) 

1 647^ 

60 

129-30‘» 

140» 

i. 

T. S. 

bi., Igr. 
t. a. eth. 

277 

pr. f. al. 
col. need, or 


49-51 


i.,d 

d. 

a. etb. 

278 

leaf. f. al. 
log. col. need. 


125.5 


1.3» 

279 

279M 

col oil, 1.685« 

1 1884 

136 

227-8’”: 

1 

r. si. 3. 

6.7” 

8. 

8. etb. 

8. eth. 

280 

or 

1 188 Y 

20 (14-15) 

113« 

232 

t. 

M 

» eth. 

281 

col. rhomb. 

1 324^^ 

59 

247 

1. 

8. 

8. eth.; 81.4 

282 

283 

fine need. 


109.7 


1. 

sl. S. 

CSi 

8. eth. 

284 

285 

yel. need 


202 


i. 

8. 

sl s. eth. 

286 

287 

hex. pi. 

1 013 

95 (83-84) 

119“ 

V. 8. h. 

8. 

8. eth. 

288 

289 

chkro-i Butyric 

acid; Caproi 

e act'd; tie. 






For explftoations and abbrarlatiom am bagioninc of tabl«. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Sysonyms 

Fermiiia 

Wt. 

290 

Acetophenone, a* 

p-phenylphenacy! acetate . . 

CHiCOOCH*. 

254 27 


iiy4roiy>p-phenyl-, 

acetate 

C0C#H4C6H» 



291 

, , bcnaoate 

p-phenylphenacyl benaoate . . 

C 6 H 6 COOCH 2 - 
( COCaH^CeHs 

316.34 

292 

. a-hydroxy-a-phe 

nyl-. See Bentoin. 


176.25 

293 

, $-iftOprof>yI«2« 

earvaoryl methyl ketone; 

CHiCOCaH*. 

(CH»)CH(CH,)2 

1 CHiOCaHiOOCHa 

294 

methyl* 

, p-methoxy- 

2-acetyl- jMjymene 
p-amsjd methyl ketone; 
p-acetylaniaole 

150,17 

295 

296 



CHiCOCeHaCHj 

134.17 

, m-nitro- . . 


CHiCOCeHaNOz 

165 14 

297 

, a«phenyl-. 

See Deaotybenzoin. 



298 

, 2,3,4-trlhydroxy-. 

See Oallacetophmone. 

i 


299 

300 

, a-trlphenyl-. 

o-Acetophenonecarbox 

See fi~Bma)mnacolin. 
yllc acid. See Benzoic acid, o 

[ 

i-acetylr. 


301 

Acetophenone pinacol. 

8ee2,3‘3utanediol, 2,3-diphen 

Vlr. 


302 

Acetophenone plnacoli 

n. See 2‘Butancne, 3,3^tphenp 

1-. 


303 

304 

Acetopropionic acid. 
a-Acetotnlenone. 

See Letmlimc and. 

See KetoM, methyl 2’thtenyL 



305 

Acetothioamide. 

See Acetamide, thio-. 



306 

307 

2-Acetothiophenide. 
o- Acetotoluide 

See AceUimide, N-2-thienyl-. 
o-methyiacetamlide; i\r-acet- 
yl-o-toluidine ; acetK)4o)u- 
idide 1 

CHiCONHCeHa- 

149 19 


CHa 

(CHsKCHjCO)- 

NCaHaCHs 


iV-acetyl-i^-methyl-o-toluidine 

163 21 

WO 


309 

m*Acetotoluide. ...... 

iV-aoefyl-m-toluidine ; acet- 
m-tduidide 

CHKJONHCiHi- 

149.19 



CHa 

310 

^ JV-methyl- 


(CH3){CH,C0)- 

NCflHaCHi 

163.21 



311 

p* Acetotoluide 

iV-acetyUp-toluidiae; acet- 
p-tolmdide 

CHiCONHCaHa- 

149 19 


CHa 

312 

, iV-methyl- 


(CH 3 )(CHaCO)- 

NCsHaCHa 

163 21 

313 

Acetoxime 

2-propanionc oxime* ; acetone 
oxime 

(CH8)2C:N0H.. 

73 09 



314 

2,4* Acetoxylide 

aoeto-a«-m*xylidide, 2,4- 
dimethylacetaniiide 

CHaCONHCsH*. 

163.21 


(CH3)2 


315 

316 

317 

Acetphenetidlne. 

Acettoluidide. 

Aceturlc acid 

See AeeiojAenettde. 

See Acetotoluide. 
./V-Bcetylglycine; aoeta- 
midoacetic acid 

CHaCONHCH?. 

117.10 


COOH 

318 

1 7Vr-ph*nyla 

iV-acetyl-JV-phenylglycine. . . . 

CaHsNfCHiCO)- 

CH 2 COOH 

193.20 



Acetyl-. For acetyl derivat 

ivea, see the parent compounds 

(e g , for acetylbenzo 

1 C amd 

319 

320 

321 

Acetyl bromide 

ethanoyl bromide* 

CHaCOBr 

122.96 

, brnmo- . . . - , 

bromoethaaoyl bromide* 

ethanoyl chloride* 

CHsBrCOBr 

201.87 

Acetyl chloride 

CH 3 COCI 

78.60 


^Name approved by tbe loteniatioaal Union of Cbemiitoy. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point. T 

Boding 
point, T 

1 Solubility in grams per 100 ml of 

No. 

and into of 
refraction 

g/id 

Water 

Alcohol 

Ether, etc. 

290 



111 

167 





291 







292 

293 


0.056- 


240; 

130-1341* 

258; 

138-9» 

1 




294 

pi. f. etb.. 
1.54884«-» 

4 

1 0493^; 

1 0818^ 

38-9 

si. a 

s. 

8. etb. 

295 

col need, or 
pa. yel. liq , 
1.53533iT.i 

0 9891“, 

1 013“ 

28 

222 

i. 

V. 8. 

V, 8. eth. 

206 

297 

268 

290 

300 

301 

302 
308 

304 

305 

306 

307 

need. 


81 (74-76) 

202 

1 

i. 

s. 

V. 8. eth. 

col. monocl, 
1.656. 1.687, 
1.700 

1108^ 

110.4 

296 

i 

0.86 

8.08 

8. eth., hu 
glyc., ▼. i, 
chi., giao. aoi 

808 

cr. 


56 

260 


s. 


309 

monocl. f. w. 

1 14l“ 

65.5 

303 

0.44'» ^ 

s. 

8. eth. 

310 

cr. 


60 (60-61) 



8. 



311 

312 

col. monocl or 
tncl, 1 495, 

1 625, 1.807 
leaf. 

1 212^ 

146-7.. . 

SO 

307 

283 

0.09 

8.050., 

T.bJ|. 

8. 

’ a h. eth., g|ae. 
ac. a.;8l.a» 
bi., glyt. 
a h. tp-. 

313 

col. pr., 1.4166 

0 97- 

30 

61 

136.3 

V. 8. 

V. 8. 

1 B- eth-. •. 

[ Igr. 

314 

need. . . 


129-30 


V sl 8 

V. S. 

315 

316 

317 

318 

need. f. w. 


206 

172-3.5 

1 

2 I7»» 

B. 

1 

i. eth.; sl. 
ac. a., aesfei. 

t cW.;i.ba 


see Betusoic acid 

, aevtyl-.) Se 

e also “acete 

te’* under th 

e names 

lof alcoho 

|!sandphen(d8 

319 

col. fum. liq. 


-96.6 

76.7 

d. 

u. 

1 r. 8l. 8. eth. 

320 

Uq 

i 317^ 


147-50 

d. 

1 4. 


321 

col. indam. 
liq., 1.38976 

SI .6 

1.1051” 

-112 

51-2 

d. 

d. 

« eth., bs., 
<d>l., scat, 
glac. ae. a. 


For explanations and abbrev&tiona sae beguttag of table. 
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PHYSICAL CONSTANTS OP 


Fwinola 

Mol. 

Wi 

CHaOlCOCl 

112.95 

CHCbCOOl 

147.40 

CCliCOCl - 

181.85 

(CHaCO)sS3 ....... 

160.21 

CH;CH 

26.04 

di 




CHjCBr 

104.94 

CH-CCl 

60.49 

BrC-CBr 

183.85 

ICjCI 

277.86 

CeHiCiCaH,. 

178 22 

acid*. 


COOHCiCCOOH. 

114 06 

CHiCOF 

62.04 

CHK)OI 

169 96 


Xo. 


NaaM 


BywDjma 


m 

m 

m 

828 

826 

827 

828 


329 

330 

331 
882 
382MI 
833 

884 

884M 

838 

886 

836D 

886F 

886H 

886M| 

886R 

836T 

337 

888 

338M] 

889 

840 

841 
342 
342M 

843 , 
843M 

844 

845 

846 

847 

848 

849 
880 
881 
882 
868 
884 

858 

866 


Acetyl chloride, 
chloro- 

, dlchloro- . 

, phenyl-. 

, trichloro- . 

Ace^l cyanide. 
Acetyl (Uaulflde . 

Acetylene 


, dibromide. 

, tetrabromide. 

, tetrachloride. 

amyl-. 

amylmethyl-. 
bromo- 


butyl-, 
butylethyl-. 
butylmethyl-. 
chloro- 


, decylmethyl*. 

, dl-n-amyl>. 

, dibromo- 


, dibutyl-. 

, dilodo- 

, diethyl-. 

, dimethyl-. 

, diphenyl- . . 


ehloroethasoyl chloride* . 

diohloroethanoyl chloride* 
See ot-Tduyl aUoride. 

Sw Pyrutoniti^e. 
diacetyl diaulfide 

ethyue*; ethine 


, ethyl-. 

, ethylmethyl-. 

, ethylphenyl*. 

, ethylprcmyl-. 

, n-heptyl-. 

, hexadecyl-. 

xi-hexyl-. 

, iaopropyl-. 

, methyl-. 

— ' — , methylphenyl-. 

, methylpropyl-. 

, n -octyl-. 

phenyl-. 

, n-propyl-. 

, Tinyl-. 

Acetylenecarboxylic ac 
Ao^l^enedicarboxylb 

Acetylenediureln. 
Acetyl fluoride 


See Ethylme, 1,2-dibrofno-. 

See Ethane, l,l,2,24etrabrm(h\ 
See Ethane, l,l,2,2‘t«ir<icMaro-\ 
See 

See 2-OeluM*. 
bromoethyne*; ethynyl 
bromide 
See l-Hexvne*. 

See Mciyne\ 

See 2rHeptyne*. 
chloroethyne* 

See 2-Dodecvne*. 

See f^Dod^ne*. 
dibromoethyne 

See b-Deeyne. 

diiodoethyne 

See d-Hexyne*. 

See 2’Butyne*. 
diphecylethyne; tolan. . .. 

See i-Octyne*. 

See l,6-jtteafodi«n-3-vn«*. 

See 1-Butyne*. 

See 2-Penfyne*. 

See Benzene, l-butynyl-. 

See 3~Hepiyne*. 

See UNonyne*. 

See l-Octadecyne.* 

See l-Ocfync*. 

See 1-Buiyne, Z-methyU* 

See Propyne*. 

See Provyne, l-phenyU. 

See Z^Hexyne*. 

See 1-Decyn«*. 

Bee Benzene, ethynyl-. 

See 1-P«nfyne*. 

See 3-Putcn-l-yne*. 

Id, ethyl-. See 2-Pentynoie 
butynedioic acid* 


See QlycoM. 
ethanoyl fluoride*. . 


857 AcetyOodIde ethanoyl iodide* . 


*Name annoyed by the International Uaioa of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 


Crystalline 
form* color 

Density 

Melting 
point, *C 

Boiling 

Solul^ty in grams per 100 ml of 

and index of 
refraction 

i'ml 

point, 

Water 

Alcohol 

Ether, ete. 

ooL liq. 

1.496| 


108-10 

(105-106) 

d. 

d. 

«e etb. 

ooL liq 



108 

d. 

d. 

« eth. 

(Xrfi. liq 

1.629 


118 

d. 

-88.5; 

d. 

d. 



20 


y. 8. eth.; « 
CS* 

28001* cm! 

eol, infiam. 

H -84 

0.6208 

-81.8 

lOOW 

600>* 

gas 


-83.6 subl. 

cm* 

cm* 

aoet.; s. bs.. 

soUd * 
0.73-<»; 
gas 





chi. 



1.173«g/l 






pois. gas 

14.684,-^g/l 


-2 

si. B. 


8. eth., dil. 


j 




HNOs 

UDst. spon. in* 

2 


-32 to -30 

8. 

8. 


flam, gas 



exp. 




liq. (poison) . 

ca. 2 

explodes yr 
trace of O 2 

CO. 76 

i. 

8. 

8. etb. 

col rhomb. . 


78-82 

80-100 d. 



si. 8. 80 I. c. Igr. 

col. monocl. 


62.5 (60) 

300 

1 . 

V. 8. h. 

V. 8. eth. 

leaf. f. al. 

1 





Ingr pr, 

i 

179 


V. fe. 

t. B. 

V. s. eth; 

col. liq. or gas 

0.9937 

<-60 

20.5 

5. d. 

d. 

«o eth.; 8. bt.. 

4 





ac. a., cbl.; 
V. si a. CSj 


ool.*br. fum. 

' 

2.067 


104-6 

d. 

d 

8. eth. 




322 


324 

825 

32$ 

827 


339 

330 

331 

332 , 
332M 

333 

334 , 
334M| 

335 

336 

33dD| 

336F 

33dH 

336M 

336R 

336T 

337 

338 

338M| 

339 

340 

341 

342 , 
342M 

343 
343M 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

855 

356 

857 


For explftnations and abbreviations see beginning of table, 
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PHYSICAL CONSTANTS OF 







Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

368 

Acetyl peroxide . . 

ethan(^l peroxide* ; diacetyl 

(CH,CO)jOj 

118.09 

368M 

Acetylsallcyllc acid. 

Sm Atpirin. 




359 

360 




090 86 

Acoalc acid 

4,5-dibydro>5-keto-3-f oran- 

OCH;C(COOH)- 

128.08 


1 

carboxylic acid ; formyl- 
suocimo acid lactone 

CHiCO 



361 

362 



1 OMHftNOii 1 

521 44 

, acetylbenzoyl-. 

See AeoniiiM. 



363 

. benzoyl-. 

See Bemaeenine. 




364 

Aconltic acid | 

1,2,3-propenetricarboxylic 
acid* ' 

acetylbeazoylaconine 

CiHa(COOH)i.... 

174 11 

365 

Aconitine 

CwHifiNOii. 

647.74 

366 

, hydrobromide 


Cs4H4sN On . HBr.- 

737.68 



iHiO 



367 

, hydrochloride (/) 


C 14 H 4 .OuN.HCl. 

738.26 



3 H 2 O 



368 

, nitrate (1) 


C»4H4«N0n.HN05. 

800.84 



5 H 2 O 



369 

, sulfate (0 


{Cs4H4#NOiOt. 1 
H 2 SO 4 

CmH47(C2H»0)2* 

1393 67 

370 

, diacetyl- 

aconitine 0-diacetate 

731 82 



NOu 

1 


371 

Acridine 


CH i 

179 21 


! 


/ 

\ 





(JeHt 

C.H 4 





\ 

N 

/ 


372 

, 2-amlno-5-p-anil 

nophenyl-. See Ckrytanili 

ne. 



373 

.5, lO-dihydro-. . .. 

m^hydroacridine 

C 6 H 4 CH 2 CBH 1 NH 

1 1 

181.23 

374 

, dihydrcdceto-. 

See mt-Acridone. 




375 

, 3-methyl- 


CnHgN.CHj 

193 24 

376 

377 

, 5-phenyl- 

me'phenylacridine . 

dihydrobetcacridine. . 

CeHsCuHaN . 

266.30 

m s - Acridone 

CO 1 

196.21 


C«H4 







378 

Acrolein 

acrylaldehyde; propenal*; 
acrylic aldehyde 

CHfCHCHO . . 

66.06 

379 

, a, ^-dimethyl-. 

See Tigkldehyde. 




380 

, a-ethyl- )8-propyl 

-. See 2-Hex^, 2 - 9 ihyl-. 
3-(2-fury!) propenal* , fura- 
crolein 

2-methyh>ropeaal*; 

metliMfolein 




381 

. ^-2-fury]- , . . 

C4HjOCH:CHCHO 

122 12 

381M 

, a-methyl- 

CH2:C(Cfi,)CH0. 

70.09 

383 

, l8-methyl-. 

See CrotonaUhhyde. 




383 

384 

, /3-phenyl-. 

Acrylaldehyde. 

See Cinnatnaidehyde. 

See Aaotein. 





*Nftme approved by the International CnioD d CSMsautry. 
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0RGAI9IC COMFOUNOS (Continued) 



Cryitalline 

Density 

Melting 
pemt, T 


1 Solubility in orams ner 100 mi of 


form, eolor 

Boiling 
point, *C 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, ete. 

358 



30 

63*1 

si. s. 


s. ethu; d. 
NaOH 

36gM 





359 

amor, wh . i 




s. 

i. 

col. with ft 

360 I 

rbonb. f. v.» 


164 

d. 

18« 


8. m. al. 


a 1.885, 

V 1.830 







361 

d. (ealts 1) 
amor. hyg. 


132 


V. 8. 

V. s. 

V. sl. a. fth; 
s. chi. 

362 

363 








364 

col. leaf, or 


194-5 


18** 

50» 

sl. 8. eth. 


need. f. w. 


(191) d. 





865 

rhomb, nr. f. 


188-97.8 


.031>s 

4M» 

2.27» eth ; 


cU., 


(204) 




14.3« b*.; 


W+ll'^Sroal. 





8. Chl. 

366 

wh. to ylsh. 


163; anh. 


s. 

1. 

s. eth. 


hex. tab. f w., 
Ial--30 47S 


176-80 






in w. 







367 

wh. cr. . 


149 


8. 

f. 

s. eth. 

368 





S. 

8. 


369 

ylsh. amor. 




8. 

B. 



powd 







370 

cr. 


158 


S. 



371 

col. leaf, or 

1 1005 — 

108; 

346 

V. si. s. 

V. s. 

V s eth.; t. 


need., rhomb, 
f.al. 

* 

subl 100 




bi., CSj 

372 








373 

col. cr f al. 


169 

sabL; 

i. 

B. h. 

8. eth. 





d. 300 




374 








375 

yel need. f. 


134 



V. 5. 

V. a. eth., ha. 


^1 al. 







376 

yel. monocl 


181 

404 

i- 

sl. s. 

8. eth.; V. 3. ba. 


need, f al. 







377 

yel. need 


354 


i. 

si 8. 

bL 8. eth.; a. h. 







ao. a., EOH; 
i. bi., ohl. 


378 

col. inflam. 

0 841 ” 

-87.7 

52.5 

40 

s. 

s eth. 


liq., nnst. 

1 39975 







379 








380 








381 

yel. or. ... 

ool. liq., 


51 

200 

L 

w 

8 eth. 

3S1M 

0 830*-^ 

73.5 

s. 

<e 

« eth. 


1.4191** 

4 






382 








383 








884 









For explanations and abbreviations see b e g inn in g of iable. 


605 




PHYSICAL CONSTANTS OF 


Ho. 


Name 


Formula 


Mol. 

Wt. 


384M 


3B6F 


385P 


387 


3d0 

391 

392 

393 

394 

395 

396 

397 


400 

401 

402 

403 

404 
404M 

405 


406 

406H 

406R 

407 

407M| 

408 

408M| 

409 

410 

411 

412 

412M| 

413 


Actylamide 

Acrylic acid 

, berwyl ester 

, butyl ester 

, cyclohexyl ester . , 

, ethyl ester. . . . 

, methyl eeter 

, ^-benzoyl- 


a-chloro-. 


, 0-chloro> 

, a, ^-dimethyl-. 

, a, ^-diphenyl-. 

, ^-2-furyl-. 

, /5-hydroxy- . 

, ^-isopropyl-. 

, a-methyl-. 

, cia(?)-/5-mcthyl- 

, ffana(?)-/3-methyl. 

, (3,4-methylene 

, a-phenyl-, 

, /5-phenyl-. 

, d-propyl-. 

, jS-vinyl-. 

Acrylic aldehyde. 
Acrylic amide. 
2-Acrylonaphthone, 
1-hydroxy- /5-phenyl- . 

Acrylonitrile 

Acrylyl chloride 
Adalin 

Adenine 

Ademiin. 
Adipaldehyde . 

Adlpamic acid 


propenamide*; acrylic aznide. 

propenoio acid * ; ethylene- 
carboxylic acid 
benzyl acrylate 

n-butyl acrylate 

cyclohexyl acrylate 

ethyl acrylate ; ethyl prope- 
noate* 

methyl acrylate 


4-oxo4-phenyl-2-butenoic 

acid 


CH»:CHCONH,. . 

CHj:CHCOOH... 

CHjrCHCOOOHi- 

C*H» 

CH»:CHCOOC*Hi 

CHi:CHC(X)C«Hii| 

CHi:CHCOOCjH* 

CHjrCHCOOCHa 

CeHsCOCH:- 

CHCOOH 


2-chloropropenoic acid* ... CHi:CClCOOH . 


3-chloropropeiioic acid* 

See Ttglte add. 

See Ctnnatntc acid, a-phenyU. 
See 2-Furanacri/ltc actd. 
3-hydroxyprojpenoic acid* . 
See 2rPeTtienaic add, 4-mefAyl-| 
See Methacri^ic actd. 

See Uocr<Aonk add. 

. See Crotonte add (a or tolid) 
dloxyatyryl) See Pipenc a \ 
See Atropic add. 

See Ctnmmic actd. 

See 2-‘Hexenoic add*. 

See 2,4-Pentodienotc add*. 

See Acroldn. 

See Acrylamide. 
l-hydroxy-2-napbthvl styryl 
ketone; 2-cmnaniyl-l-naph- 
thol 

propenenitrile* ;vinyl cyanide 

propenoyl chloride* 
uradal, {o-bromo-a-ethyl- 
butyryl) urea 

6-aminopurine 

See Viiamin Bt. 
hexanedial*; adipic dialde- 
hyde 

adipic acid monoamide 


Adipamide 

Adipic acid 

, dibutyl ester . . . . 

, diethyl ester 

, monoamide. 

, piperarinium salt, . . 


CHCl:CHCOOH. , 

HOCHrCHCOOH 

lad. 


CeHsCH:- 

CHCOCioHeOH 

CHaCHCN .... 


hcxanediamide* ; adipic 
diamide 

hexanedioic acid*; 1,4- bu- 
tanedicarboxylic acid 


ethyl adipate 

[See Adtpamic add. 


CEt CHCOCl . . 
(CaHOaCBrCO- 
NHCONHs 
C6H,N4*NH2 ... 


CH0(CH2)4CH0. 

NH20C(CHj)4- 

COOH 

(CHaCHjCONHf)! 

COOH(CHj)4- 

COOH 

(CH 2 CH 8 COOC 4 - 

HO: 

(CHaCHaCOOCf 

Eih 

C4HMN2.CeHio04 


71 08 
72.06 
162.18 
128 17 
154 20 
100 11 
86 09 
178.16 

106.51 

106.51 


274 30 

53 06 

90 61 
237.11 

135.13 

114 14 

145.16 

144.17 

146.14 
258.85 
202.25 

232.28 


*Name approved by the International Union of Cboonutiy. 
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OROANIC C^POUNDS (Continued) 



Ciystalline 
lonoi color 

Density 

Melting 
points *G 

Boiling 
point, *C 

[ 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

i Water 

Alcohol 

Ether, etc. 

384M 

col 


84-5 





385 

col. liq., 

1.062« 

12.3 

141.9 

« 

to 

w eth. 


1.4224 

' 





385r 

col. liq.. 

U13« 

1 068” 


113-14>» 

I. 

«0 

00 eth. 

385K 

col. liq., 
1.4185M 

0.898” 

0 975” 


146-6 

i. 

ee 

« eth. 

885P 



88* 

1. 

00 

• eth. 

386 

col. liq., 

1.405* 

0 924- 
4 


99.8 

V. si. 8. 

00 

to eth. 

387 

ool. liq.. 

0 9537 


80.6 

V, sl. S, 

8. 

a. eth. 


1.3984 







388 

leaf. (+IH2O) 


+IH2O, 

64, anb. 


8. I 

8. 

s. eth. 







99 





380 

need. 


66 

subl.; 

8. 

8. 

8. eth. 





176-81 d. 




300 

leaf. . 


85 


8. 

8. 

8. eth. 

391 



392 








393 








394 

hq. 




V. 8. 

V. 8. 

V. 8. eth. 

395 







396 








367 








398 








399 








400 








401 








402 








403 








404 








404M 








406 

or. leaf. 


126 


1. 

8. 

8. eth. 

406 

ool. liq., 

0 797” 

-82 

78-9 

8. 

oe 

• eth. 


1 393* 

4 






406H 

406R 

407 

col. liq. . . . 
ooL cr 

+3H»0, need, 
f. c. w. 

1 14 

115-116 

365 

75-76 

d 

8. b. 

0.09 c. 

8. 

sl. S. 

8. bs., acet. 

i. eth., chi.: 

B. h. NHiOH 



407M 








408 

oil 



1 92-94* 

bI s 

V 8. 

V. 8. etb.;B.bi. 

408M 

need. f. vr. . 


125-130 





409 

ool. pi. 


220 


0.44» 

V. S. 

V. sl. 8. eth. 


(226-227) 


410 

col. monocl. 

1 366 

151-3 

266>* 

1.5« 

V. s. 

0.6« eth.; «. 


pr. 






HNOt 

411 


0.9662” 

-37.6 

183J< 

i. 

oo j 

«etb. 

412 

col. liq. . . . 

1.009” 

-21 

239-41’M 

0.423* j 

8. 1 

8. eth. 

412M 








413 

wh. or. ... . 


244-6 d. 

1 

s. 

y. sl. a. 

i. eth. 







h. 



For exjdaoataoDs and abbreviations see begimung of table. 
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PHYSICAL LJ0NSTANT8 OP 






Mol. 

No. 

Name 

Synonymf 

Fotmula 

Wt. 

414 

Adipic dialdehyde. 

See Adtpaldehyde. 



416 

416 

Adipic diamide. 

Adipic ketone. 

See Adivamide. 

See CydopenianoM*. 

CtHioOt 

114 14 

41 6M 

Adipoin 

2-hydroxycyclohexanone — 

417 

Adipyl chloride 

hexanedioyl chloride* 

ClCO(CH,)iCOCl 

1S3 04 

417M 

Adonitol, Adonlte . . . 


CiHisOt 

152 15 

418 

Adrenaline 

3,4-dihydroxy- a-(metjiyl- 

1 (H0)*CeH,. 

183.20 

ammomethyl) benxyl alco- 

CH(CHjNHCHi)- 




hoi; suprarenme; epinephnm 

OH 


419 

Aesculetin, Aesculin. 

See EtcxMia, EKulin. 



420 

Alanine, 0, O'-dithlodl- 

See Cytline. 



421 

, fi-hydroxy-. 

See Smne. 



422 

— , d-P-hydroxy- 

See Tyrome. 




phenyl-. 




423 

, d-(3-indyl)-. 

See Tryptophan. 



424 

, d*tn®fcapto-. 

See Cyatnne. 

CHiCH(NHCH0- 

COOH 

CHiCH(NHj)- 

103 12 

426 

, iV-methyl- 

426 


d/-2-aminopropanoic acid* , 
dZ-o-aminopropionic acid 

89.09 


COOH 


427 

, ethyl ester hydro- 
chloride 

ethyl a-aminopropionate 
hydrochloride 
a-benxamidopropioiuc acid 

CHiCHNHf 

COOCsH..HCl 

158.61 

428 

420 


CHiCH(NHCOCe- 

HklCOOH 

C«HiCHiCH- 

193.20 

^ d'phenyl- 

156.19 



(NHjJCOOH 

CHiCHCNHi). 

430 

cf-Alanine 

d-a-amioopropionic acid, 
d-2-aiiiiiiopropanoic acid* 

89.09 


COOH 

d-Thyr 

155.19 

4tl 

482 

, d-((3,5-diiodo-4-h 

, d'PNenyi- 

ydrozy-phenozy)-3,5-dli 

eJ-a-amino- d-phenylpro- 

odophenyl]-. See 
CiHiCH?- 


pionic aoid 

CH(NHi)COOH 


433 

/-Alanine 

l-a-aminopropionic acid; 
i-2-aiEdaopropanoic acid* 

CHiCH(NHi)- 

89 09 


COOH 

165 19 

434 

, d’pNenyl- 

^a•aminobydrocinnalnlc acid 

C«H,CHjCH- 

(NHOCOOH 

nH^HjCHiCOOH 

486 

d-Alanlne 

3-amiaoprop8noic acid* ; 
d-anunopropionic acid 

89 09 

d. 


486M 

, (IV- a, 7 -dihydroxy- 

d, d-dlmethylbutyryl) -. 

See PaHMhtnic ac$ 

486 

Alantolactone. 

See Helmin. 



487 

Alcohol. 

See Ethyl alcohol. 



438 

Aldehyde. 

See Aeiialdehyde. 



480 

Aldehyde-ammonia. 

See Acalaldehydo-ammonia. 
5-ethyl-2>metbylpy>ddme 

(CiH.)(CH,)CdaUN 


440 

Aldehydine 

121.18 

441 

442 

Aldol 

Alizarin 

3-hydroxybutanal * ; 
d-hydxmybutyral^hyde . 

1 ,2-dlhydr«Kyanthraquinone. 

CHiCHOHCH». 

CHO 

C.H4(C0)^C^H^ 

88 10 

240.20 

443 

, 3-methyl- 

(OH). 

CeHiiCOliCr 

HCH,(0I0i 

C.H4(CO).(5r 

254 23 




444 

. 3-nltro- 

aliaarin waiige; d-nitro- 

286 20 



aUzarin 

H(pH)jNOj 

C4H4(C0)»CeB- 

(OH).NOj 


446 




286.20 

1 1 


‘^Nsme approved by the International Unioii of Cheswtry, 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, x! 

Boiling 
point, T 

Solubility in erams ner 100 ml of 


forn^ color 
find ef 

refraction 




No. 

Water 

Alcohol 

Ether, etc. 

414 








415 






1 


41fi 






i 


416M 

er. f. al 


113 (92) 


sLi. h. 

8. k. 1 

i eth., bs., 



pet eth. 

417 

ool. liq. 



112-151* 

d.L 

d.h. { 

41 7M 

pr. f. w 


102 

(eld.) 

s. 

B. h. 

L eth., Iter. 

418 



216 d. 


0.027" 

si. 8. 

i. eth., dbl., 

powd. 



acet., oils; s. 
a..alk. 





419 








420 








421 








422 








423 








424 






V. sl. s. 


425 

col. rhomb, f. 


260 d. 

subl. 292 

B. 




al 



sLd. 


c. i 


426 

need or pr, f. 


225 

subl. 200 

16.6". 

0^7»‘ 

1 . eth. 


w 




32.2« 

75%, 

0.084» 




i 




90% i 


427 

col. need 


64-8 I 

<1* 1 

V. s. 

V. s. 

V. 8. eth. 




(85-7) 




sl. a. eth. 

428 

col. pi. or pr. 


163-6 

d. 

s. 

sl. B. 

429 

monocl f. w 


318-20 d. 

subl. 

1 42». 

sl 8 c. ! 

T. V. sl. a. eth. 


or leal. f. al. 




3.70" 



430 

rhomb, f. w. 


297 d. 


16.65", 

0.16 

1 . eth., acet. 






28.6" 



431 

oxine. 







432 

leaf f w., led 


383-4 d. 


2.83" 

1. 

1 . eth. 


-f 35.08 in 







433 

pr. f. al. 


295 d. 

subl. 

2.217 

0.2 c. 

L eth. 







80% 


434 

leaf., 1 600. 


283 d. 


3« 

sl. s. b 

1 . eth. 


1.610, 1.676 







435 

rhomb pr. f. 


196 d. 


V. 8. 

V. sl 8 ' 

i. eth., acet. 

435M 

436 

437 

438 

439 

440 

al- 







liq 

0.9J«4~ 


174 

i. 

8. 

8. eth., HsSOi 

441 

col. syrupy liq. 

1.103- 


83" 


«» 

•aeth. 

442 

or. or red tri- 
el. or rnomb. 


3«0 

430 

0.0341" 

V. 8. 

V s. eth.: s. 

SMS. al., DB., 








ac. a., CSi, 

alk. 

443 

or. need. . . , . 


229 

subl. 200 


B. 1 

8. eth., acet. 

444 

or. need f. b«. 


244 d. 

subl. d. 

si. s. 

8. 

8 chi., bz. 

445 

yel. need. f. al. ' 


289 d. 

subl. d. 

si. 8. 

S. 

8. ckl , bz., dil. 
alk., HsSOi 


For expIanatioQi and abbreriatioiu set begnmioc of table. 
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PHYSICAL CONSTANTS OF 


No. 


Name 


Synonyms 


Fmmttla 


Mol. 

Wt. 


44G 

447 

448 


440 

450 

451 


0-Alizarin amide. 
Alizarin bordeaux. 

6 (or 7)-Allzarincar- 
boxylic acid 

Alizarin orange. 
Alizarin yellow A. 
Alkannin 


See Antkruquinone, 2*amtno-l- 
See Ovdnalizann. 

6,6 (or 7,8)-dihydroxy-2- 
anthraquinonecarboxylic 
acid 

See Alitarin, 3-m<ro-. 

See Bento'phenone, 2,3,i-trihyd 


hydroxy-. 

(0%CeHj(C0)»- 

CsaC(X)H 


roxy. 
CmHuOi . 


284.21 


288 29 


452 

453 
453M 

454 

456 

456 
456M 

457 

458 

459 

460 
460M 

461 
402 

462M 


Alkargen. 

Alkarsin, Alkarsine. 

Allantoic acid 

Allantoin 

Allanturic acid 

Allene. 

, unsym - dimethyl 

, ethyl-. 

, methyl-. 

Allocinnamic acid. 
Allocrotonlc acid. 

Allomucic acid 

Allophanamlde. 
Allophanic acid, 
ethyl eater 

L-Allose 


See Cacodylic arid. 

See Cacodyl oxide. 

diureidoaoetic acid 

O-ureidohydantoin ; 
glyoxyldiureide 
6-hydroxy-2,4-imida*oledl- 
one, glyoxalylurea 
See Propadiene*. 

Bte 1,2-Butadiene, Z-methyl-. 
See 1,2-Pen/adtene*. 

See 1, 2- Butadiene* 

See allo-Ctnnamic add. 

See Imroionk octd. 


Sm Biuret. 

ethyl allophanate; ethyl 
ureacariwxylate 


CiHsO^Ni 

C4H6N40| 


NHCONHCOCHOH 

I j 


CtHioOi. 

NHjCONHCOCXJr 
CjHuOe 


176.14 

158.12 

116 08 


210.14 
132 12 
ISO 16 


463 


Alloxan. 


pyrimidinetetrone ; 
mesoxalyurea 


NHCONHCCXJOCO 

I _j 


142 07 


464 ^ 5-oxime. 

466 Alloxanic acid 


460 


Alloxantin, 


See Violvric add. 
tetrahydro-4-hydroxy-2 ,5- 
diketo-4-imida2olecar- 
boxylic acid 


NHCONHCOC- 

(OH)(XK)H 
CiHaNiO, 


160.09 

286.16 


407 

468 


, tetrameth:^!-. 

Allyl. For allyl derivatives 
Allyl alcohol 


See Amalie add. 
see the parent compounds (e.g., 
2-propen-l-oI* 


for ailylaoiline see 
CH*:CH.CHjOH 


Aniline, 

58.08 


469 

470 

471 

472 
478 
474 


Allyl alcohol 

, dibromide. 

, dichlonde. 

, 7 -methyl-. 

, 7 -phenyl-. 

Allylamine. . . 


(For derivatives see also 2.Pro| 
See 1- Propanol, 2,8-dibromo-* 
See l-Propcnol, 2,3-dichhro-*, 
See l-Buim-i-d*. 

See Cinnamic alcohol. 
2-propenylamlne* . . . 


pon'J'ol.*) 


CHisCHCHiNHt. 


476 


, iV-methyl- 


476 


Allyl bromide. 


3-bromopropene*, 


CHi:CHCH*- 

NHCHs 

CHt:CHCHiBr... 


477 

478 

479 


Allyl bromide, a-bro- 

Allyl chloride 

Allyl chloride, a-chlor 


mo-. See Propone, 2,Z-dibrm 

S-ohloro^pene* 

0 -. Boo Propone 2,Z-(Uchlor(h* 


0 -*, 

CHitCHCHia.... 


*‘Name approved by the International Union at Ohemistry. 
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57 09 
71.12 
120.99 

76.58 




aRGANIG COMPOUNDS (Continued) 


C^tallino 
forfl^ oolor 
Hidiadtiof 
nfrmotion 


Melting Boiling 
point, “C point, *C 


I Solubility in granos per 100 ml of 
Water | Alcohol I Ether, eto. 


446 

447 

448 rod. need. 


451 br. red spean 

f.bz. 

(CJIi) 

452 

453 

463M If. f. me. al. 

454 wh. monocl. t 

h. w 

456 hyg. gum 

456 
456M 

457 

458 
450 
460 

400M need. f. w.... 


463M pr. f. »l. 

(al»“»(HiO) 


initial-1.90*; 
6nal 18.88*. 
anh. dk. yel.; 
hyd., ool. 
rhomb, pr. 


rhomb, pr. f. w. 
with 2HjO 


I T. aL a. eih.; 
si. a. chi.; s. 
glae. ac. a., 
alk. 


b1. a. c. si. 8. org. soIt. 

0 06» V. si. 8. i. eth.; s. 

NaOH 

8. i. d. h. alk. 


s. h., i 0 5« 0 1» eth. 


! 16.8 si. B. eth. 


1 V. si 8 V. al. 8. eth. 


aUyIr). For allyl esters of org anic acids se e the acids, 
col. mobile liq. ; n mrILS 96-97 

pungent odor; ' " 4 
1.41345 


col. liQ.. 0.761 
1.41943“ 

ool. liq 


hq., 1.41538 0 ( 


-136 4 44 ( 


r explanations and abbreviations see beguinisg of tame. 
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\ to CO eth.; s. ohl 


« CO eth.; 8. ehL 
C8», CCli 




PHYSICAL CONSTANTS OF 


No. 


Name 


B}ntoQ3nna 


Fitauib 


Mol. 

Wt 


480 

481 

482 

483 

484 

485 

48« 

487 

488 

480 

490 

491 

492 


493 

494 
496 

496 

497 

498 
498M| 

499 

500 

501 

502 

503 

504 


506 

506 

507 

508 

510 

511 


511 

514 

Hi 

116 

517 


Allyl cyanide 

Allylene. 

. Y-bromo-. 

Allylene dichlorlde. 
Allylene oxide. 

Allyl ether 


, thio-. 

Ally! tuoride. . 

AUyl Iodide. . . 


3-butenemtrile* , vinylaoeto- 
nitrile, iM>utenoiutri)e 
See Propyne*. 

See Prepyne, S-feremo-*. 

See Propme, l,2-d%chloro-*. 
See Proptne, 1,2-epoxy-* 
3-(2-propenoxy)propene* : 
(fiallyl ether 
See AUyl eufjide. 
3-fluoropfopene'* . 

3-iodoproipeiie* 


Allyl isocyanide. . . 
Allyl mercaptan. 
AUyl mustard oil. 
AUyl sullMe 


Allyl sulfocyanide. 
Allyl tribromidc. 
Allyl trichloride. 

Allyl trisufide 

Aloin 

Aletonine 


Sec 2-Prapene-l-thid' _ 

See hothiocyanic aetd, allyl 

tiioallyl ether; £allyl sul- 
fide; allyl thioether; 2-prch 
penyl sulfide* 

Sm Thtocyanic add, allyl etter. 
See Pfopane,l,2,3-friferemt)-* 
See Propane, 1.2,3-tnchbro-*. 
diallyl trisuifiae . . . 


chlorogeoine 


Altrose 

Aluminum.triethoxy-’ 

, triethyl-* 

, trimethyl-* , . 


Amalie acid . 
Amanitine. 
Amarine 


Amaron 

Amidine, benzenylnapl 

, ethenyldiphenyf- 

Amidol. 

Amino-. See the pareat co 

Amino G acid 

Ammelide 


Ammeline 


aluminum ethoxide . 

aluminum ethyl 

aluminum methyl . 

tetramethylalloxantin 
See Chohne. 
4,6-dihvdro-2,4,6-tnphen- 
yhnudasole 

tetraphenylpyrarine; beruoin 
imide; ditolan axotide 
hthyl-. See Bentamidine, If- 
See Acetamidiru, N.N'-divhe 
See Phend, 2.4-d»a«unO'. dihy 
sounds (e.g., for aminoaoeto 
^ 2-Napi^ylamine-%.S^dm 
6-amino-*-triaiiDe-2,4-diol ; 
cyanuramide 


4,6.diamino-a-tnaziD-2-ol ; 
cyanurodiamide 


CHjiCHCHiCN.. 

(CHt:CHCHi)jO 

CHirCHCHjF. . . 

CHi:CHCHiI.. 

CHaCHCflsNC. 

'(‘CH*,CHCHi)iS. 


(C|H»)2S8 
CioHwO* . . . 

C21H20N2O4. 
SiHaO 
CjHuOi... . 


AKOCiH, )».... 
Al(C2Hi)i . . . 

Al(CH.)i 

C8(CHa)4N*07. 
(CBH.)CH(CeH*)CHl 

(C«H6),(CNC)i 
(C(jH»)2 
l-naphthyl-. 
nylr. 

Idroehlofide. 


[phenone see AceiopAj 
llfonic acid. 
N:C(OH)N.C- 


(OH)N:C(NHa) 
N C(OH)N:C- 


Ammonium bromide J 

» ethyl-*. ' 

1 tetraethyl-* 

Ammonium chloride. 
, tetramethyl-* . . . 

Ammonium hydroxidel 


(d-acetoxyethyl) trlnact] 

^Ethylamine, hydrobromide. 

derivatives of. See also *'hydroe\ 

. (carboxymethyl) trimet 


(NH2)N:C(NHf) 

[hyl-. SeeC6olMe.O| 

, (CiH»)4NBr . . . 
hloride under the v 
(CH«)4NC1.. . 

|hyl-. anhydride. Sl 


67 09 


08.14 

60.07 
167 99 
67.09 

114.20 


178 32 
402.35 

427.44 

180.16 

142,15 

114 15 

72 07 

324.25 

298.37 

384.46 


jenone, 
128 09 


127.11 


j-eicciyl-, 

210.17 

lanous 

109.40 


*Name approved by the lateraational Ua»a oi Chemistcy. 
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ORGANIC COMPOUNDS (Continued) 


1 

Crystalline 

Density 

g/ml 

Melting 
point, % 

Boiling 
point, *C 

Solubility in grams per 100 ml of 


form, color 
and indn of 
refraction 




No. 

Water 

Alcohol 

Ether, etc. 

480 

col. liq., 

1.40^ 

0.8318- 

4 


116-9 

V si s. 

00 

ao eth. 

481 








482 








483 








484 







so eth. 

488 

liq 

0,805 


94 8 

si. 8. ‘ 

so 

486 

487 

col gas 



-10 

2 8“ 

60“ 

90 cm* eth. 






cm* 

cm* 


488 

yel. liq . 

8 

103 1 

i. 

s. 

s. eth., chi. 

489 

liq 

0.794- 


106 

si. 8. 

m 

i» eth. 

490 


* 






491 


0 88765- 





CO eth.; 8. oh!,* 

492 

col. oil w. gar- 

-83 

ca. 138; 
138.6’“ 

Sl. 8. 

m 

he odor, 

4 




ecu, CSi 


1 48772T 



(140-2) 




493 








494 








495 







» eth. 

496 

497 

liq 

yel. need . . 

1 08515 


140 

1 

t i- 

147.9 

sl 8. «. 

1 al. 8. c. 

i eth.;s aoet., 
KOH; i. ekL 



498 

br. amor 


<100; 195 


sl. S. 

s. 

V. sl. 8. eth.; s. 




anh. 




chi. 

498M 

0-1, th. pointed 


1 107-9.5 


s. 

8. 

s me al. 


pr ; fal »-28 75“ 

1.1422" 

d 103-5 





499 


15(HK) 

320 

d. 

1 


600 

col. liq., ign. in 


<-18 

194 

exp. 


8 eth. 


air, 1.480«« 






8 eth. 

501 

col. liq., ign. in 


0 

130 

d- 



air, 1.432» 






8. KOH 

502 

cr . 


245 d. 


sl. 8 b 

V. sl. St 

503 







8. eth. 

504 

pr 


129 

d.l98 

i. 

s. 



(anh.) 1 




505 

sm need. f. 


246 

suU. 

i. 

s. 

s. eth., chi., h 

acet. 






be. 

506 








507 








508 

amino-). 




1 



510 







8. eth., alfc.i 

511 

wh cr. powd 


d. 


V. al. 8.1 








min. a. 

512 

wh minute 


d. 


0.021» 

L 

i.el^.,a.KOR, 


need, dendri- 
tic groups 






alk., min, a. 

513 

bromide. 







514 

515 

cr. f. al , . . . 

1 397- 




V. 8. 

t-cU. 

516 

amines. 

4 





i eth. 

517 

col. cr 

1 169- 

4 



s. 

S. 

518 

Betaine 








For explaoatioiis and abbreiriations me bigiMoing aC taUa. 
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PHYSICAL CONSTANTS OF 


No. 


Name 

Synonyms 

Formula 

Mol. 

Wt. 

Ammcmlum hydroi- 


(Cdai)4NOH 

147 26 

ide, tetraethyl-* 

, tetramethyl-*. 


(CHi)4NOH.5HjO. 

181.23 

, tiimethyl vinyl-. 

Ammonium purpvrate 
Amyftdalic acid 

See Neurine. 

. See Jlfurertie. 
amy^linio acid; mandehc 
acid nntiotiioBide 
manduonitrile gentiobioside ; 

CuHnOii.COOH 

476.43 

Amy^tdalin 

CaHtrNOu . . . 

457 43 

Amyddalose. 

Amyl. For (normal) amyl de 

amygdaloside 

See Qentiobiote. 

nvativcB see the parent compou 

nds (e.g., for amylbe 

nxene 

pri-act-Amyl alcohol. 
pri-n-Amyl alcohol, 
aec-acf- Amyl alcohol, 
f erf- Amyl alcohol. ^ 
rt-Amyl aldehyde. 
Amylamine 

See 1-Butanol, 2-methyl-*. 

See 1-Penianol*. 

See 2-Penlanol*. 

See 2-Buiand, 2rmethyl-*. 

See Voleraldekyde. 
n-amylamine; pentylamine*; 

CH3(CH2)4NHj. 

87.16 

, N, iV-dimethyl. . 

1-aminopentane 

CH.(CH,)4N(CH,), 

CHi(CH2)3CH- 

(C^)NHi 

opylamine, ae-melhyU 

115 22 



101.19 

, 4-methyl-. 

aec-o-Amylamine. 

See hohexylamint. 

See Butylamine, a-methyl-; Pr 

fert-Amylamine 

(aj ot-dioMthylpropyl) amine; 
dimethylethjdcarbinylamine 

CHiCHaCCCHs)*- 

NHi 

87.16 

Amyl bromide 

l-bromopentane*; n-amyl 

CH4(CH8)iCH5Br. 

151.06 

pri-acf-Amyl bromide. 

bromide 

See Butane, \Ayromh2-inethyU 

• 


Amyl chloride 

1-chloropentane* ; n-amyl 
chloride 

SeeBtf/an«, \-eUoTO‘2-meihyl-* 

CHi(CH2)jCH2C1. 

106 60 

pri-act-Amyl chloride. 



ferf-Amyl chloride. 

See Butane, 2-chloro-2-me(hyl- 



n-Amyl cvanlde. 
a-n- Amylene. 
^-n-Amylene. 
a-n -Amylene fllycol. 
/S-n -Amylene glycol. 
Amyl ether 

See Cayronxirile. 

See 1-P«n<«ns*. 

Sw 2-Peatene*. 

See 1,2-Pentanediol*. 

See 2,Z-Pentanedxol*. 
pentyloxjTientane* ; di-n- 
amyl ether 

(CH,(CH,),CH2]20 

158.28 

Amyl fluoride (n) 

l-fluoropentane* 

CH3(CH2)»CH2F. . 

90.14 

Arnylin* 

Amyl iodide 

See Dextrin. 

1-iodopentane*; n-amyl 

CH3(CH2)3CH2l... 

198.06 

pri-acf-Amyl iodide. 
ferf-Amyl iodide. 

Amyl isocyanide. 

iodide 

See Butane, l-iod(h2-tndhyl-*. 
See Butane,2‘iodo-2-methyl-*. 
n-amylcarbylamine* . . 

CH3(CH2)4NC 

97 16 

Amyl mercaptan. 
pri-act-Amyl mercapt 

See l-Pentanetkiol*. 
an. See l-Bvianelhiol, 2-methv 
See 2-Butanethiol,2-methyl-*. 
See Itdhiocyanie acid, amyl e» 

1-*. 


tert-Amyl mercaptan. 
n-Amyl mustard oil. 

ter. 


Amyl nitrite (n). ^ 

pentyl nitnte* 

CH*(CH2)4N02. . . 

117.15 

Amyl sulfate 

di-n-amyl sulfate; pentyl 
sulfate 

See Barbituric acid, 5-ethyl-5-i 

(CH,(CH2)4]tS04. . 

238.34 

Amytal. 

eoamyt-. 

CiaHi4N2 


AnalMialne 

l-2-(3-pyndyl)piperidine . . 

162.23 

Anacardic acid 

CnHitOi 

844.48 


510 

520 

521 

522 

523 

524 
524M 

525 

526 

527 

528 
520 

530 

530M| 

531 


533 

634 


535 


536 

637 

568 

539 

640 

541 

642 

543 

544 

545 

545M| 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 


559 


*NaiDe approved by the iQternatioaal Uiuon of Chemistry. 
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CmGANIG COMPOUNDS (Continued) 



CrjrstaUine 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, T 

Solubility in grams per 100 ml of 


form, color 
and indea of 
refraction 




No. 

Water 

Alcohol 

Ether, etc. 

510 

deliq. need 


190 d. 


s. 

1 . 






520 

hyg. need — 


anh. 63 

d. 

00 M 

V. 8. 

i. eth. 

521 







522 

523 

col. cr 


118 


deliq. 

i. 

i. eth. 

524 

rhomb, f. w.. . 


214<6 


8 3«, 

0 ID*, 

i. eth. 

524M 





00 IM 

9TS 


see Btntene, a 

myl-). For 

amyl esters 

of organic ac 

ids see t 

he acids. 


525 








526 








527 








528 



1 





529 








530 

col. hq. . 

0 7614y 

-55 

104 

s. 

s. 

00 eth. 

530M 

col liq.. 

0 743- 


122-3 

si. s. 


00 eth 


1.4083» 

* 






531 


0.767— 

-19 

13074J 




532 

533 

534 


4 




col. liq 

O.76II7 

-105 

78 5 

eo 

00 

ao eth. 

535 

col. liq.. 

1.246-; 

-88 0 

126-9^“ 

i. 

8. 

80 eth. 


1.444 









1.218- 






536 

537 

col. liq., 

4 

0 883- 

-99 

108 2 

i. 

00 

80 eth. 

1.41 191* 

4 


(1077«) 




538 

539 

540 

541 

542 

543 

544 

545 

ylsh. liq ... . 

0 774 !^® 

-69 3 

190 

i. 

00 

« eth. 

545M 

col. liq , 

0.7880 

<-80 

62.8 

i. 

V. 8. 

va. eth. 


1.35622 







546 







« eth. 

547 

col. liq., 

1.517- 

-85 6 

156 

i. 

8. 


1.4955 

4 






548 








549 

550 

liq 

0.806^ 

-51.1 

155 5 

i. 

8. 


551 

552 

553 

554 

555 

4 







pa. yel. hq.. 

0.8528^ 


104 

si. 8. 

00 

« eth. 


1.38506 



117.0»-» 




556 

1.4270“ 

1.0265“^ 






557 

558 

eol. liq., 1.5430 

1 0481- 


28.09 

00 

8. 

8. eth., bs. 


la]-82.20‘'M 

so 






559 . 

cr,. . . 


26 


i. 

8. 

8. eth. 


For explanations and abbreviations see beginmog of table. 
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PHYSICAL CONSTANTS OF 


Mol. 

No. Nane SyaoajnDs Fonnuk Wfc. 


560 

561 

AnaotthMin. 

Analgen (1) 

See Bentteatne. 
5>benzainido^thoxyQuino- 

CsHiNTWHCO- 

292 33 

562 

563 

Analgen (2) . 
Analtleoine. 

Anethole 

line; quinalgen; dikalgen; 
labordin; benxanal^l 
Formerly, 6-aoetanudo-8-etho 
See Anttpyrine. 
p>propeaylani8ole; aniie 

C«Hi)OCjH6 ^ 

xyquinoline, 

CH|CH:CHC«H4- 

148 20 

564 

Angelic acid 

camphor ; l-ineihoxy<4- 
propenylbeniene 
«»-2-metiiyl-2-butenolc 

OCHs 

CHiCH:C(CHi)- 

100.11 

565 

Anhalonldine 

acid*; o-iMthyhaoorotomc 

acid 

COOH 

CuHitNOi . 

223.27 

566 

Anhalonine 

1 ,2,3,4-tatrahydro-6'Tneth- 

CiiHisNOg . . 

221 25 

567 

, hydrochloride 

oxy-l-inethyl“7,8-meth- 

ylene<dk)xyisoqidaoline 

1 

Cu!Hi4NO«-HC1. 

257 71 

568 

d/-Aahydroecgonine.. . 

ecgonidine 

C,H»N02 . . 

167 20 

5M 

.hydrochloride 

- 

aHiaNOsHCl 

203 67 

570 

Anhydroformaldehyde 

aniline. Sett 9»TrionM, h$xa 

ftj/dro-l,3,6-iriph«ni/ 
CeHeNHz 


571 

Aniline 

pbenylamine; anunobenzene 

93 12 

572 

, hydrochloride . , 

- 

C*HiNH*-HCl . 

129.59 

572F 

, nitrate 


CgHiNHsNO* 

166 14 

572M 

, oxalate 



(Ca»NH,)2C*04 

276.29 

572T 

, picrate ... ... .. . 



CdSiNHiOCgH,- 

323.23 

578 

, eulfate 

1 

(NOi), 1 

(CaH»NHi)sHiS04 

284.33 

574 

575 

576 

, o-acety]-. 

, N-acetyl-. 

, iV-allyl- . 

See Acttophenone, o-amino-. 

See Acetombde. 
Ar>(2-propenyl)Bniline 

CHiiCHCHt- 

133 19 

577 

578 

579 

580 

581 

582 

. o-amino-. 

, ni-aniino>. 

, p-amino-. 

, azodi>. 

, iV-benzal-. 

1 , p,p'>benzalbio<iV, 

See <hPk9n.]AeMdiamin£. 

See m-PhenyUntdiamtne. 

See p-Fhenyl$n$dumine. 

See A«o6«fMene, duiimno-. 

See Antitne, N-bentyhdene-, 
J\r-dimethyl>. See Antltne, 

NHCaHa 

p,p'-bemylidenebi»-N 

.N- 

583 

, p.o'-benzaldi-. 

, iv-benaal-p-hyd- 

See IfdAone, Ptp'-diamtncirif 
roxy-. See Phenol, p-bentyl 

kenvU. 

584 

ideneamino-. 


585 

, m-bensohydiyl-. 

m*aininobriphenylmethane ; 

(C6H*)sCHC.H4- 

259.34 

586 

, p-benzohydryl- . . 

m-aminotntan 

p-anuDotripbenylmethane 

NH* 

(C6H.)aCHC.H4- 

NHa 

no-. 

259 34 

587 

» o, zn, or p-ben- 

, /V>benxovl-. 

, ai-hMuyU 

zoyl-. See Bentophenone, ami 


588 

589 

Set Bentanilide. 
m>aminodiphenylniethane . . 

NH3C6H«CHsC6H» 

183 24 

590 

— — , p-beniyl- 

p^miiiodiphenylniethane 

NHaCtHiCHiCsHi 

183.24 

591 

, iV-benzyl-. 

See Bentylamine, N-phenylr. 




*NuQte approved by the International Uaioo oC ChMUltry. 
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ORGANIC COMPOUNDS <Continued) 



Crystalline 


Melting 
point, "C 

Boiling 
point, ®C 

Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Density 

g/ml 




No. 

Water 

Alcohol 

Ether, etc. 

560 






V. sl. 8. 

y. sl. 8. eth.; s. 

561 

662 

563 

col.-yel. need 

col leaf, f al., 


210 


i. 

0.9936- 

22 6, fri. 

235 3 

V. si. 8. 

20 96% 

a. 

8. eth., ehl., 

1.5624>* 

16 

20-i 




bs , aoet , C8i 

564 

col. monool. 

liq. 

45 

185 

sl. S. 

8. 

y. B. eth. 

565 

gr., 1.4434" 

0 983 j 

160 


B. 

B. 

sl. 8. eth.; 







ehl. 

566 

567 



85 


8. 

8. 

8. eth., ehl. 

wh. cr. powd. 

(aHl.fl*"iD 

w 


>230 d. 


sl. s. c., 

sl 5. 

sl. 8. eth., ehl. 



V. 6 h 



568 

wh. cr f. w. , . 


226-80 d.; 


8. 

sl. B. C. 

y. sl. 8. eth. 

569 



(1, 235 d ) 
240-1 


S. 

B. 


al., [a] 
-61.50*D 




570 

571 




col. oily liq., 

1 022- 

-6 2 

184.4 

3 4*», 

00 

» eth , bz. 


1 5863» 

4 



6 4»» 


1 eth 

672 

wh. leaf, or 

1.222- 

198 

245 

18‘» 

B. 

need 

4 



107*^ 


V. 8 eth. 

572F 

rhomb 

1.356 

d. >190 


V. B. 

V 8. 

572M 

tncl. pr 


175 d. 


V 8. C. 

sl S 

1 . eth. 

672T 

yel. or red 

l'658 " 

181 d. 


374** 

8 4« 

0 078*« bs. 

monocl. pr 




(C.) 

96% 






d. b. 



573 

leaf. f. al 

1 377- 

4 

d. 


6 6“ 

sl. B. 

i. eth. 

574 








575 

576 

yel. oil . , . 

0 982- 


217-87*8 

sl S 

8. 

• eth. 

* 


(209) 




677 








578 








579 








580 








581 








582 

dimethyl-. 







583 








584 








585 

need. f. eth. 


120 





586 

pr. f. eth 


84 

248“ 

1. 


8 eth., bs., Ur. 

587 








588 







8. Igr. ' 

589 

or 


46 




590 

col. monocL 

1.088» 

34-5 (37) 

300 

1. 

V. s. 

y. s. eth. *,8. Igr; 


f. Igr. 







691 









For explanations and abbre-nationa see bepnning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

592 

Aniline, IV-benxyli- 
dene- 

benaalaniline. 

C8H6CH:NC6n6.. 

181.23 

592M 

,p,p'-benzyUdene- 

bis-7V,7V-dimethyl- . , 

4,4'-bi8dimethylami notri- 

C6H6CH[C6H4N- 

330 46 


phenybnethane; leucomal- 
achite gtwn 

(CH*)2]2 



693 


l-amino-2-bromobenzene 

l«amino-3-bromobenzene 

BrC«H4NH2.. 

BrC6H4NH2 . . 

172 03 

694 

, m-bromo- . 

172 03 

696 

, p-bromo- . . . 

l>amino-4-bromoben2ene . 

BrC6H4NH2 

172.03 

695 

, p-bromo-7V,jY-di- 


BrC6H4N(C2H4)2. . 

228 14 

697 



BrC#H 4 N(CH ,)2 . 

200.09 



698 

, 7^-butyl- 


C8H4NHC4H».... 

149.23 

699 

^ , p~tert'huty\- 

l-amino-4-/«rt-butylbenzene 

(CHj)jCC6H4NH2 

149 23 

600 

, o-chloro-, . . 

2-chlorophenyIamme 

C 1 C 6 H 4 NH 2 . .. 

127 57 

601 

i , m-chloro- 

S-chlorophenylamine . . 

ClCeH4NH2 . . 

127.67 

602 

603 


4-chlorophenylamine . . , 

See CyananUtde. 

C1C«H4NH2 . . 

127.67 

, iV-cyano-. 

604 

, JV, N-diacetyl-. 

, iV, ^•dibenzyl-. 

See l^etanihde. 



606 

See Ihbemvlamine,N-phenyl- 

Br2(N02)C6H2NH2 


606 

, 2, 4>dibromo-6> 


296.94 


nitro- 




607 

, 2, 6*dibromo-4- 

nitro- i 


Br2(N02)C6H2NH2 

296.94 

608 

, ^7,IV-dibutyl- . 

i^-phenyldibutyianmic 

C6H4N(C4H«)2... 

206.33 

609 

, 2, 3-dichloro- 

C 12 C 6 H 3 NH 2 

162 02 

610 

, 2, 4-dlchloro- 


C 12 C 6 H 3 NH 2 

162 02 

611 

, 2, 5-dichloro- , . 


C 12 C 6 H 3 NH 2 

162.02 

612 

613 

, 3, 4-dichloro-. . . . 


C 12 C 6 H 3 NH 2 . 

162.02 

, 3, 5-dichloro-. . . 


Cl2C6HaNH2 

162.02 

614 

, A7-(dichlorometh- 

ylene) - 

phenyhminophosgene; phen- 
ylcarbylamine chloride 

CeHiNCCl. 

174.03 

615 

, 2, 6-dlchloro-4- 

nitro- 

Cl2(N02)C6H2NH2 

207.02 


616 

,N, IV-diethyl - 

A^'-phenyldiethylamine .. 

C6H6N(C2H*)2.. . 

149.23 

617 

N. N-diethyl-ui- 


N02C6H4N(C2H»)2 

194.23 


nitro- 




618 

,N, N-diethyl-p- 


N02C6H4N{C2H6)2 

104.23 

619 

nitro- 

,iV, N*>dlethyl-p« 


NOC«H4N(C2Hj)2 

178.23 

nitroso- 





620 « 

, ar-dlmethyU. 

See Xylidine. 

C6H6N(CHa)2 


621 

, Ny N-dimethyl-.. 

121.18 

621 M 

, , hydrochloride 


CgH»N(CHj)2HC1 

157.64 


♦Name approved by the International Union erf Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, ®C 


Solubility in erams ner 100 ml of 


form, color 

Boiling 
point, "C 




No. 

and ind» oi 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

692 

yel need, 
f CS2 

monocl. need. 

1.07» 

54 (51-2) 

300 

i. 

8. 

8. eth. 

592M 


93; 102 

d. 

i. 

8. 

V. 8. eth.; 8 . 


f.bz. 




bs.; sl. 8. Igr. 

593 

cr . . 


32,frz.28 7 

229 

si. 8. 

8. 

8. eth. 

594 

1.62604»‘« .. 

1.6793-- 

18.5; frz. 

251 

V, sl. S. 

8. 

s. eth. 



* 

16.7 





595 

rhomb . 

1 799 

66.4 

d. 

i. 

V. 8. 

V. s. eth. 

596 

need, or pr . 


33 

270 

1. 

V 8 

V 8 eth. 

597 



55 

264 

i. 

V, 8 

V. 8. eth. 

598 

col. liq. 



240.9 

sl s. 

V 8, 

V 8. eth. 

599 

oil . 

0 9525 j 

17 

240 9 

i 

oo 

« eth. 

600 

hq, 1.5895 

1.213- 

«-14; 

208 8 

1. 

oo 

s. eth , most 


* 

/J-3.6; 




org. Bolv., a. 




mixt. 0 




601 

liq., 1.594242«*7 

1 216- 

-10 4 

229 8 


00 

ao eth ; 8 most 


1 427-; 


(99-100») 



org solv , a 

602 

rhomb, pr 

70-2 

231 

8. h. 

s. 

s. eth , a , most 







org solv. 



1 170- 






€03 


4 






604 








€05 








606 

yel. cr. . 


127 





607 

yel. need . 


203 


sl. 8. 



608 

col. liq 

0 907 


262 8 (271) 

i. 

s. 

8. eth. 

609 

need. f. Igr . i 


24 

252 


8. 

V, sl s. eth.; 
sl. s. bz., Igr. 

610 

need. f. dil. me. 

1 567- 

63 

245 

sl. s. 

3. 

8. eth. 


al. 

4 






611 

need. f. Igr 

i 


50 

251 

sl s. 

8. 

3. eth., bz.. 







CS 2 , sl s Igr. 

612 

need, f. Igr 


71 6 

272 


3. 

s eth , sl. 8. 







IgT. 

613 

need. . . 


50.5 

260 

i. 

8. 

3 , eth. 

614 

col. oil . . . 



209 

i 



615 

yel.need. f. al. 


189-90 



S. 




(196) 





616 

col.-yel. or brn 

.93507- 

-38 8 

215 5 

1 441* 

V. 3 

V s eth , 


infi^. oil, 1 
1.54106«-» 

4 





CHCli 

617 

yel. oil 



288-90 




618 

yel. monocl. 

1 225 

77-8 



V. 8 h. 

sl s. Igr. 


need. f. al. 






619 

grn. monocl 

1.24« 

84 


sl. 8. 

V. s. 

V. 8. etL 

620 


0 9557^° 






621 

yel. liq., 

2 5 

192 5-3 5 

V. sl. S 

s. 

s eth , most 

621M 

1.55819 

hyg. pi 

1 1166^^-^ 

1 

90 


S. C. 

8 . 

ord org. Bolv. 
i. eth., s. chi.; 
sl s. bz. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyai 

Fonmik 

Mol. 

Wt. 

622 

i 

AniUne, N, N-di- 


N0jC.H4N(CHi),. 

166.18 

i 

methyl-o-nltro- 




«23 1 

, N, N-dlmethyl- j 


N0!iC«H4N(CH«)a 

166.18 


01 -nitro- 




624 

, JV, jV-dimethyl- 


N0jC6H4N(CH,)* 

166.18 


p«aitro> 




625 

, N, iV-dimethyl-p- 


N0CbH4N(CHi)j 

150.18 


filtrono- 




626 

, N, N-dImethyl-p- 

phenylaxo-. See Azobenzene, 

v-dimethylamino-. 


627 

» 2, 4-dlnitro- 

2,4-diiiitrophenyUnuDe 

{NOj) 2 C.HaNH*... 

183.12 

628 

, 2 , 6 -dinltro-. . . . 

2 , 6 -dimtrophenylainine 

(N0»)2C6H,NH2. 

183 12 

629 

» Nf 7V-dipropyl- . 


CaH»N(C8H7)2 

177.28 

680 

, ethoxy-. 

See Phmtttdtne. 



631 

, ethoxyl-. 

See Bihanol, 2-aniliiUh. 



632 

, o-ethyl- 

o-aminoethylbenaene . . 

C 2 H,C»H 4 NHj 

121 18 

633 




121 18 

634 

— p-ethyl- 

p-aminoethylbeniene 

C 2 H<CeH 4 NHi 

121.18 

635 

, N-ethyl- 

A-ethylphenylamiiie . . . 

C 6 H»NHC*H 4 .. .. 

121.18 

636 

, 7 V-ethyl-o, m or 

p-hydroxy- See Phtnol, eth! 

1 


637 

, JV-ethyl-N- 


C 6 H»N(CH|)C 2 H 4 

135.20 


methyl- 


637K 

, ( 3 -fluoro« 

l-amino-S-fluorobenzene 

FCaHiNHs . - 

111.12 

637M 

, m-fluoro- 

l-amino^-fluorobenzene . 

FCeH4NH2 ' 

111.12 

637P 

, p-fliioro» 

l-aixuno*4-fluorobeaaene .... 


111.12 

638 

, hexahydro-. 

See Cydohexylarntne*. 


639 

, p, p'-hydraxodi-. 

See Hydrazobenzene, 4, 4 -dtom 

ino-. 


640 

, hydroxy-. 

See Phenol, ammo-. 



641 

, m -hydroxy- iV, N~ 

dimethyl-. See Phenol, m-di 

methylamino-* 


642 

, p-hydroxethyl-. 

See Ethanol, 2-aniiino-. 



643 

» P* p'-iminodl-. 

Bee Dtphenylamxne, 4,4 -dtamt 

no- 


644 

, o-iodo- 


IC«H4NH, 

219 04 

645 

, 171 -lodrt- - , , . 


IC«H4NH2 

210.01 

646 

, p-lodo- 


IC#H 4 NH 2 

219.04 

647 

, N-isoamyl- . ... 

AT-isoamyiphenylamiDe . . 

CsHiiNHCeH* 

163 26 

647H 

p-isobutyl- 


C4H»C6H4NHs. . 

149.23 

647M 

, N-lsobutyl-.. 

N-phenyUsobutylamjne 

CeHzNHCHaCH- 

149.23 

648 

, p-lsopropyl-. 

See Cumidine. 



649 

, 2-i80propyl-5-me 

thyl-. See Thymylomine. 



650 

, 5-l8opropyl-2-ine 

thyl-. See Carvacrylarntne. 

j 


651 

, mercapto-. 

S^ Phenol, aminothto-. 



652 

, methmyltri-. 

See LeucanUine. 



658 

, methoxy*. 

See Ameidxne. 



654 

, 0 . m or p-methyl 

-. See Toluidine, 



655 

, A'-methyl- 


CiHiNHCH* . . 

107.15 






*NuQe approved by the IntematioQai Union of Cbemutry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
pointi *C 


Solubility in grams per 100 ml of 


form* color 
andiaAnof 
refraction 

Boiling 

point, 




No. 

Water 

Alcohol 

Ether, etc. 

«22 

red. ttOBod . . 

1.179 

60-1 

1542^ 

si. 8. 

8. 

8. eiUi. 

623 

red. monocl. 

1.818W 

66 (59-60) 

285 

i. 

B. 

6. etL 

pr. f. eth. 
yel. fluores. 


163 


i. 

8. 

8. cone. HCl, 

624 

need. f. al. 






h. ac. a. 

€25 

grn. tricl. leaf 


85 


1. 

8, 

s. eth. 

626 

627 

yel. monocl. 

1.615 

176 (188) 


si. s. h. 

0.7« 

si. 8.h.HCl 


f. dll. aoet. 






s eth., h. bz.; 

628 

yeLneed. f al. 


138(141-2) 


i. 

0. 40 c. 

629 

yel. oil . . 

0 9104- 


245-6 

i. 

8. 

i. 1». 
s eth. 



(238-41) 




630 








631 

632 

liq.. 

0 983” 

-43 

215-6 

sL s. 

V. 8. 

V. 8. eth. 

633 

col. liq 

0 990-^; 

-64 

214-5(206) 

bL 8. 

V. 8. 

V. 8. eth. 



0 9631^® 






634 

glit.leaf.orcol. 

oil 

col. liq., 

0 975- 

i 

-5 

216 5 

si. s. 

i 

V. 8. 

V. 8. eth. 

635 

0 963l” 

-63 5 

204 72 

1 . (v. 
si. B.) 

00 

oo eth. 

636 

637 

col liq 

0 9193M 


201 

1. 

« 

to eth. 

637 K 

pa. yel. liq., 

1 1437W 

-28.95 

175 

1. 

e. 

8. eth. 


1.54672« 






s. eth. 

637M 

pa. yel. Uq., 

1 156118-5 


186.1 i 

i. 

s. 


1.54528“^ 



187 6 




637 P 

pa. yel. liq., 

1 1725 

-0.82 





1.53945 







638 








639 








640 





1 



641 








642 








643 

644 

need. 


56 5 


y. si. 8. 

V. 8. 

V. 8. eth. 

645 

leaf, or need. . 


33 (27) 



8. 

8. chi. 

646 

need. f. . . 

0 m~ 

62.75 

(67-8) 



1. 

8. eth., cU; 

00 eth. 

€47 

iiq 

254.5 


oo 

647 H 

647M 

648 

pa. yel. liq. . 

0 940 j 


235»» 

225-7 


M 

00 eth. 






649 








650 








651 








652 








653 








654 

655 

yel. liq., 

0 986- 

-57 0 

195.7 

T. sLs. 

8. 

• eth.; 8. chi. 


1.57021«.> 

4 







For explanations and abbreviations see begiimiog of tafcle^ 
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PHYSICAL CONSTAiNTS OP 


No. 

Name 

SyiKmyiiui 

Formnla 

Mol. 

Wt. 

655M 

Aniline^ ^-methyl-, . . 

hydrochloride 


C 6 H.NHCHrHCI 

143 62 

656 

, p-methylamino-. 

Sec p'Phgnykn^iamine, X-met 

hyU. 


657 

, N-methyl>o-ni- 

N02C(iH4NHCH,. 

N 02 C»H 4 NHCH,. 

NOsC9H4NHCH8.. 

152 15 

152 15 

152 15 

658 

tro- 

♦ iV-methyl-m-ni- 


659 

tro- 

, N-methyl-p-ni- 

tro- 


660 

, iV-methyl-p-ni- 


NOC 8 H 4 NHCHJ 

136 15 


troao- 


661 

, N-methyl-7V-ni- 

troso- 

methylphenylnitrosamme . . . 

C 6 H»N(CH 8 )N 0 . 

136 15 

662 

, iV-inethyl-i\7,2.4, 

6 -tetranitro-. Sec Tetryl. 



663 

, methylene-. 

See »-Triorine, hexahvdr(hl,3,5 
p,p-tetramethyldiamino- 

-triphenyl-. 

CH 8 {C*H 4 N- 


664 

,p,p'-methylene- 

bia-7V,7\r.dimethyl. 

254.35 


diphenylmethane 

NH*C»H 4 CH^ 

666 

, p, p'-methylene- 

4,4'*diaminodiphcnylmethane 

193 26 

Ca4NHj 

C6H4N(CHi)N0.. 

667 

, iV-methyl-2V-nl- 

troso- 

methylphenylmtrosamine 

135 16 

668 


l-amino- 2 -nitrobeiuene 

NOsC,H*NHs.. . 

133 12 



669 

, m-nltro- .... 

l-amino-S-nitrobenzene 

NOjC»HiNHj . 

138 12 

670 

1 «p-nltro- 

l-amino4-nitrobeMene 

N 02 C 6 H 4 NHt.. . 

138.12 

671 


pheoylnitramine ; nitranilide; 

C»H»NHNOi 

138 12 

j — — j 

i , p-nltroao- .... 


diazobenzolic acid 

672 


NOCbHiNHj. . . . 

122 12 

673 

, ar-pentabromo- . 


CtBnmt 

487.66 

674 

, ar-pentachloro-. 


CeCUNH: 

266 37 

675 

676 

, «r-pentamethyl- 

, p-phenyl-. 

aminopentamethylbenzene .. 
See Xenylamine. 

See Dij^ylamine*. 

C.(CH,) 4 NH 2 . 

163.26 

677 

, 7V-phenyl-. 



678 

, phenylazo-. 

See Atobenzene, amino-. 



679 

, i\r- (2-propenyl)-. 

See Anihne, X^lyl-. 



680 

, o-propyl- 

l-ainino> 2 -|^opyll«nzene 

CHaCHjCHaCeH*- 

NH, 

CH,CH2CHjC«H4- 

NH» 

C«H*NHC3H7 
CbHCIiNHs 

135.20 

681 

, p-propyl- 

l-amino4-propylbeDzene 

135 20 

135 20 
230 92 

682 

. N-propyl- 

683 

, 2, 3, 4, 5-tetra- 



chloro- 


684 

, 2, 3, 5, 6-tetra- 


CsHCUNHj 

230 92 


chloro- 


685 

, 2, 3, 4, 5-tetra- 


(CHa)4C6HNH2. . 

149.23 


methyl- 




686 

, 2, 3, 4, 6-tetra- 

methyl-. See laoduridine. 



687 

, P* p'-thiodi- 

4,4''<iiamiiiodiphenyl eulfiide ; 
thioanilme 

SCCaHaNHa): 

216.29 

688 

, 2, 4, 6-tribromo- . 

BrjCtHiNH^ 

329.85 

329.86 
196.47 

689 

, 3, 4, 5-tribromo-. 



690 

» 2, 3, 4-trichloro- . 


CUCtHaNHs 

691 

, 2, 4, 5-trichloro-. 


CUCeHtNHi....... 

196.47 


♦Name approved by the International Union of Chemutry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, ®C 

Boiliim 
point, T 

Solubility in grains per 100 ml of 

Water Alcohol Ether, etc. 

655M 

656 

need . 


121-122 


! 378 8» 

V. 8. 

i. eth., bz.; v. 
3 . chi. 

657 

red need, f 
pet. eth. 


36-7 (34) 

d. 

si. 8. h. 

s. 

s. eth. 

658 

red.-yel. need 
f.al j 


66 0 


1 . 

s. 

s. eth. 

659 

660 

yel need. f. al 

bl fl 

1.201155 

152 

118 

d. 

1 . 

si. 8. 

sl s. eth.; s. 
bz.; V. sl. 8. 
Igr. 

661 

662 

663 

yel. liq., 
1.5760222 7 

1 1277^ 

15 

225 d. 

i. (si. s.) 

> 8 

8 eth. 

664 

leaf, or tab 


91-2 


i. 

sl. s. c., 
s h. 

T. s. eth., bz., 
CSt 

666 

pearly leaf, 
f. bz 


93 (77-84) 

232« 

si. s 

V s. 

V 8 eth.; s, bz. 

667 

yel oil 

1.124- 

12-5 

225, 121« 


s. 

6. eth. 

668 

or rhomb, 
need f.al. 

1 442- 

4 

71 5 

284 11 
(270 d.) 

0 126“ 

15 815, 
27 87» I 

V 8. eth. 

669 

yel rhomb 
need f al. 

1 430- 

4 

111 8 

286,306 35 
(270 d.) 

0.089“ 

0 10“ 

5 67“ eth. 

670 

yel monocl. 
need. f. al. 

1 424 

147 5 

331 73 
(260 d) 

0 08>9, 

2 2‘«* 

4 61“ 

1 

4 39“ eth. 

671 

leaf. f. Igr 


46 

exp. 98 

B. 

V. 8. 

sl. s. Igr. 

672 

673 

674 

steel bl need 
f.bz. 
need . 
need f al 


174 

222 

232 

261-2 

S 

S. 

s. 

V s. 

8 . bs. 

V. s. eth.; sL 

675 

676 

677 

078 

079 

monocl. f. al. 


152 

278 

i. 

8. 

s Igr 
s eth. 

680 

iiq 

0 94918 


222-4 

i. 

s. 

8 eth. 

681 

iiq 



224-6 

si s 



682 

pa. yel. oil 

0 949 “ 


222 

i. 

V. 8. 

V. s. eth. 

683 

need f. al 


118 



V. 8. 

V. s. eth.; s^ 
bz , ac. a. 

684 

cr f. Igr 


90 


1. 

S. 

V. s. eth. 

685 

686 

leaf f. w. . 


64-6 

259-60 

s. h. 

V B. 

V. 8. eth.; s- 
pet. eth. 

687 

need. f. w , 


108-9(105) 


V. si. s. 

8 . 

s. eth., h. bz. 

688 

col rhomb, 
bi-pyr. need, 
f. bz. 

2 35^ 

20 

119 

300 

1. 

sl. 8. 

s eth., cbl. 

689 

need 


118-9 


i. 

S. 

B. eth. 

690 

691 

need. f. Igr 
need. f. Igr 


67 5 

96 

20i 5 ' 

270 


V. 8. 

V. S. 

9 Igr 

s CSj; sl s 
Igr 


For explanations and abbreviations see beginning table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 



Mol. 

Synonyms 

Formula 

Wt. 

692 

Aniline, 2, 4, 6-tri- 

gj/m-trichloroaniline . 

CliCflHjNHa 

196.47 


chloro- 


693 

, 2, 4, 5> trimethyl-. 

See Pteudocumidine. 



694 

, 2, 4, 6-trimethyl-. 

See Mesidine. 



695 

, 2, 4, 6-triiiitro- . . 

picramide; “T.N.A.” 

(NOj)sCcH2NHit.. 

228 12 

695M 

696 

697 

698 

699 

700 

701 

p- Anilinesulfonamide . 
o-Anillnesulfonic acid. 
m-Anllinesulfonic acid 
p-Anilinesulfonic acid. 
Animal starch. 
Anisalcohol. 
Anisaldehyde 

See Stdfanilatnide. 

See Orthanilic actd, 

. See Meiantltc acid. 

See Stdfantlic actd. 

See Glycogen. 

See Anisyl akoM. 
anisic aldehyde , p-methoxy- 

CHsOCeH^CHO 

136 14 


702 

, 3-hydroxy-. 

benzaldehyde; p-anisalde- 
hyde; aubepine . 



See IsomniUtn. 



703 

703M 

o- Anisaldehyde. 
Anisamide 

See Bemaldekyde.o-methox}!-. 
p*methoxyben 2 amide . 

?>.CH80C(iH4- 

151 16 




CONHj 


704 

Anise camphor 

See Anethole. 

p-methoxybenzoic acid; 
p-ani8ic acid 


705 

Anisic acid 

CHsOC6H4COOH 

152 14 

, ethyl ester 

706 

CH 8 OC 6 H 4 COOC 2 - 

Hs 

CH,0C8H4- 

180 20 

166 17 

707 

, methyl ester 

methyl anisate 

708 

, piperasinium salt 

COOCHs 

C4Hk,N2.2C8H80j. 

390 43 


709 

, 2 - hydroxy-6-met 

Anisic aldehyde. 
Anisidine, iv-acetyl-. 

hyl-,. See Evermnvc actd. 



710 

711 

^ Anisaldehyde. 

See Acetaniside 



712 

o-Anisidine 

o-mcthoxj'aniline 

CH 3 OC 6 H 4 NH 2 . 

123 15 

713 

m- Anisidine 

m-methoxyanihne . . . 

p-methoxyandine 

CHsOC*H4NH2 . 

CHsOCsHiNHi 

123 15 

123 15 

714 

p-Anisidine. 


714M 

Anisoin, 

p, p -dimethoxybenzoin . 

CieHieOi 

272 29 

108 13 

715 

Anisole 

methoxybenzene*; methyl 
phenyl ether 

See p-Acetaninde. 

CfcHoOCHa 

716 

, p-acetami4o-. . 


717 

, p-acetyl-. 

See Acetophenone, p-metkoxy- 



718 

, p-allyl-. 

See Estragok. 



719 

720 

, o-bromo-. . 

l>bromo-2-methoxybenzene* , 
o-bromophenyl methyl ether 

IirCaH40CH3 . . 

187 04 

, p-bromo- 

l-bromo-4-methoxybenzene * , 
p-bromophenyl methyl ether 
2,4-dinitrophenyl methyl 
ether 

BrCeHiOCHj . 

187 04 

721 

, 2,4-dinitro- 

(N02)2C6H30CH8 

198 13 

722 

, o-hydroxy-. 

See Gmiacol. 



723 

, o-nitro- 

l-methoxy- 2 -nitroben 2 ene 

NO 2 C 6 H 4 OCH 8 ... 

163 13 

724 

, m-nitro- 

l-methoxy-3-nitrobenxene. . 

NO 2 C 8 H 4 OCH 3 ... 

163.13 


*Name approved by the International Union of Cbemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 
point, “C 

Solubility in grains per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

69? 

Ing. need. f. 


77 5 

262.4 

1. 

V. 8, 

8. eth.; T. 8. 

69.3 

694 

635 

Igr. 

yel. monocl. 

1 762 

188 

exp. 

0.106 

0.127 

Igr. 

0 . 12 Ur eth„ a 

695M 

696 

697 

698 

699 

700 

701 

need. f. ac. a. 

col. liq.. 

1.123- 

2 5 

247 

0.2 c. 

<00 

ac. a. 

1 00 eth. 

702 
70.3 

703 M 

1.5764112-’ 

col need, or 


1 166 5-7 5 


s 

V. s. 


704 

705 

tab. 

col monocl. 

1 385- 

184 2 

280 

0 041* 

89“ 

B. eth., chU et 

706 

need, or pr. 

1 1028^^ 

7 

289; 

1. 

8. 

ae. 

B. eth. 

707 

col sc. f. al 

• 

48 

134-5» 

256 

i. 

8. 

8 eth. 

708 

709 

710 

711 

712 

wh. or 

col. liq., 

1.108^6; 

172-4 

5 2 (3-4) 

225 (218) 

si. B. 

sl. S. 

8. h. 

8. 

i. eth. 

s. eth., dll. 

713 

1.67636» 

col. liq ... . 

1 0923 j 
\im‘i 

<-I2 

251 

sl 8. 

8. 

min. a. 

8. eth. 

714 

rhomb, pi.. 

; 1.071- 

59 (57.7) 

240 (245) 

V. sl. B. 

V. s. 

V. 8. eth. 

714M 

1.56592«’ 

pr 

4 

1 0605W 

113 

sl. 8. h. 

s. h. 

sl. 8. eth. 

715 

col. liq., 

0.9988^; 

-37 3 

155, 42 8'® 


8. 

8. eth. 

716 

717 

718 

719 

I.bl79l2» 

oil, 1.67245.... 

16 

0.9954^ 

1 5018 j 


221-3 

i. 

V. 8. 

V. 8. eth. 

720 

cr. f. eth., 

1.4569” 

11-12 

215, 100>6 

7.1 

V. S. 

V. 3. eth.. 

721 

1.56061* 

col.-yel. 

1 341- 

88-9(95 2) 

subl. 

sl. 8. h. 

1 5» 

CHCU 

8. eth. 

722 

723 

monocl. need, 
f . w. or al. 

col. liq.. 

4 

1.2627^® 

9.4(10) 

277 (272) 

i. c.; 

8. h. 

M 

00 eth. 

724 

iMm» 
need. f. al 

4 

1.373« 

38 

268 

0. 169* 

1. 

8. 

Y. 8. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 




Mol. 

Name 

Synonyms 

Formula 

Wt. 

726 

Anisole, p-nitro- , 

l-inothoxy-4-nitrobenzene. . 

NO 2 C 6 H 4 OCH 3 .. 

153 13 

726 

, p-propenyl-. 

, 2,4«6-tTinitro- 

See Anethole. 



727 

picnc acid methyl ether; 
methyl picrate 
o-methoxystyreiie 

(N02)3C6H20CHj 

243 13 

728 

, o-vinyl 

CH 2 CHC 6 H 4 OCH 3 

134 17 

729 

, m -vinyl- 

m-methoxystyrenc 

CH 2 CHC 4 H 4 OCH 3 

134 17 

730 

, p- vinyl- 

p-methoxystyrene . 

CH2’CHC*H40CH3 

134.17 

731 

Anisoyl chloride . . . . 

p-methoxybenzoyl chloride ; 
anisyl chloride 

CH. 3 OC 6 H 1 COCI. 

170 59 

732 

Anisyl alcohol 

p-methoxybenzyl alcohol ; 
anisalcohol 

See Benzylamine, ^methoxy- 

CH 3 OC 6 H 4 CH 2 OH 

1.38 16 

732M 

AnUylamine. 



733 

Anisyl chloride. 

See Anisoyl chloride. 



734 

Anol 

p-propenylphenol 

CHaCH.CHCe- 

134 17 


Anthracene 


H 4 OH 


735 


C 6 H 4 (CH)2 C 6 H 4 

178 22, 

736 

, of-hexahydnde. 

^Anthracene, a-hexahydro-. 



737 

, amino-. 

See Anthrylamine 



738 

, diamino-. 

See Anthradiamine. 



739 

, 9,10-dibromo-*. 


C6H4(CBr]2C(5H4 

336 04 

740 

, 9,10-dichloro-*. 

m.s-dichloroanthnvcene 

C6H4(CC1)2C6H4 

247 12 

741 

, 9,10-dihydro-*.. 

anthracene 9, lO-dihydnde . 

CoH4.(CHi)2:C6H4 

180 24 

742 

, 9,10-dihydro-9-ke 

to-. See Anthrone. 



743 

, dihydrosy-. 

See Anthracenediol. 



744 

, 9,10-dihydroxy -9, 

10-diketo-. See Antkraquino 

ne 


744M 

,1,3-dimethyl-* .. 

Cl4Hb(CH3)2 . 

206 27 

745 

,2,3-dimethyl-* .. 


CuHsfCHdo. 

206 27 

740 

, 2,4-dlmethyl-* . . 


Ci4H8(CHd2 

206 27 

747 

, 9-ethyl-* . 


CeH4CHC(C2H6)- 

C 6 H 4 

C«H4C2H3(C2H.s)- 

206 27 

748 

,9-ethyl -9, 10-di- 


208 29 


hydro- 


C 6 H 4 


749 

, oc-hexahydro- 

anthracene a-hexahydndc 

ChHic . 

184 27 

750 

, hydroxy-. 

See Anthrol. 


751 

752 

, 9-hydroxy-. 

, 1 -methyl- . 

See Anthranol. 
a-methylanthracene 

C«H4(CH)2CeH8- 

CHs 

C«H4(CH)2- 

192 25 

753 

, 2-methyl- 

jS-methylanthraceiie 

192 25 

754 

, 9-methyl- . 


CeHaCHs 



C6H4C(CH3)- 

CHCeH* 

192 25 

755 

, 9-nitro- 


Ci4H»N02 

223 22 

756 

, 9-phenyl- 

Anthracenecarboxylic 


CuHsCeHs 

264 31 

756M 

acid. See Anthrmc acid. 

757 

Anthracenediamine. * 

See Anthradiamine. 



758 

1,2-Anthracenediol* 

1,2-anthradiol; 1,2-di- 

C6H4(CH)2C«H2- 

210 22 

759 

1 ,6-Anthracenediol*. 

hydroxyanthracene 

See Rufel. 

fOH)2 



♦Name approved by the International Umon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *0 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

725 

726 

col. monocl. 
pr. f. al., 
1.57072W 

1 233 ^: 

1 2192*-^ 

54 

260 (274) 

0.007«; 

0.0689“ 

9. 

V. 8. eth.; sl. 
c. pet. eth. 

727 

col.monocl.pl. 

f.al. 

1.408^ 

68.4 



s. 

s. eth., bz., ac 
a. 

728 

arom. liq., 

1.556 

1 0095- 

4 


195-200, 

83-4« 

1. 

s. 

B. eth. 

729 

oil 



89-90»< 

i. 

9. 

8. eth. 

730 

arom. liq ... 

1 0029“ 


204’“; 

90-l» 

1. 

9. 

8. eth. 

731 

need 


27 (22-3) 

145i< 

1- 

9. d. 

R. eth., aeet. 

732 

732M 

733 

need 

1 109“ 

25 (19-21) 

258 8 

1. 

V. S. 

V. s. eth. 

734 

col. leaf. f. h, 
w. 

1 25^ 

93 

250 d. 

si. s. h. 

9. 

8. eth., alk., 
ord. org. soiv. 

735 

736 

737 

738 

col monofl 

217 (213) 

354-5 

i. 

0 076“, 
0.83*“ 

1 189 eth.; 
1.767 chi.; 

1 600 CS 2 ; 
7.6“ bz. 

739 

yel need f 
xylene or tol. 


221 (226) 

subl. 

1. 

si. 9. 

sl. s. eth., c. 
bz.; s. chi., b. 
bz., h. tol. 

740 

yel. need. f. 

ecu 


209-10 



al. s. 

si. s. eth.; s. 
bz. 

741 

742 

743 

744 

col. tncl. or 
monocl. f. al. 

0 8976 j 

108.5 

305 (313) 
subl. 

i. 

V. 8, 

V. 8. eth.; 9. bz. 

744M 

pi 


202-203 


i. 

V. 9 

V. 8. eth. 

745 

740 

col. fluores. 
leaf f bz. 
need. f. al 


252 (246) 

71 



.S. 

8. 

V 8. bz. 

V. s. bz. 

747 

leaf. f. al., 
1.6762'’9-2 

1 04l“ 

59 


. 

1. 

9. 

9. eth. 

748 

oil 

1 049“ 


320 si. d. 

1. 

s 

9 . eth.; 00 bz. 

749 

750 

751 

col leaf 


63 

290 

1. 

V. B. 

V. s. eth., bz. 

752 

col. leaf. f. al., 
1.6803»»-< 

1 047- 

4 

86 

200 

i. 

Sl. 8. 

sl. s. eth ; s. 
bz., eSa 

753 

col. sc 


207 

subl. 

i. 

al. s. 

sl. s. eth.; s. 
bz., CS 2 

754 


1 060— 

4 

80 





755 

yel. need. f. al 
leaf. f.al. .. . 


146 

>360 


sl. s. 

V. 8. bz., CSx 

756 
756M 

757 


153 

417 


V. s. 

y.s.eth.;s.h.bz- 

758 

759 

grnsh. leaf 


160-2 
(131 d.) 



V. B. 

V.8. eth.,s. ac. 
a., alk. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 


Name 


Synonyms 


Formula 


Mol. 

Wt. 


760 

761 

762 

763 

764 


1 .S-Anthracenediol*. 
2,6>Aiithraceiiediol*. 
940-Anthracenediol*. 
Anthrachrysazin. 
Anthrachrysone 


See Ckrymzol. 

See Flavol 

See Oxantltranoi 

See Anthrachrygone. 

1 ,3,6,7-tetrahydroxyanthra- 
quinone; anthrachrysazin 


CUH 4 O 2 (0H)4 


272 20 


765 

766 

767 


9, 10-Anthradlamine . 

Anthradiol. 
Anthraflavic acid 


9. lO-anthracenediamine • ; 

9, 1 0-diaminoanthracene 
See ArUhracenediol 
2,6-dihydro'.yanthraquinone. 


CuHs(NH2)2... 


HOCfiH3(CO)j. 

CoH«OH 


208 25 
240 20 


768 

769 

770 

771 


Anthra&allol. 

Anthrahydroquinone. 
Anthramine. 
Anthranil . . . 


1 ,2,3-tnhyclroxyanthra- 
quinone 

See Oxanthranol. 

See Anthrylamtne. 


C6H4(C0)2C.H- 256 20 

(0H)8 

CtHsNO 119 


772 

773 


Anthranilaldehyde. . . . o-aminobenzaldehyde 
Anthranilic acid o-aminobenzoic acid . . . 


NH 2 C 6 H 4 CHO. 121 13 
NH 2 C 6 H 4 COOH. 137 13 


774 


, ethyl ester 


ethyl anthranilate; ethyl 
o-aminobenzoate 


NH2CeH4COOC?HJ 


165 19 


775 


, methyl ester 


methyl anthranilate 


NH 2 C 6 H 4 COOCH 3 


151 16 


776 

777 

778 

779 

780 

781 

782 

783 

784 

785 

786 

787 

788 

789 

790 

791 


, JV-acetyl- 

, iV-benzoyl- . 

, jy-carboxy-, anhyd 

, JV-(carboxy- 

methyl)- 

, 2V-ethyl- 

, jV-methyl-, methyl 

ester 

, 3-nitro- 

, 4-xiitro- 

, S-nitro- 

, 6-nitro- 

, iV-phenyl- 

Anthranllonltrile 

Anthiranol 

, 9,10-dlhydro-. . . . 

Anthranylamine. 
Anthrapurpurin 


o-acetamidob«nzoic acid . 

o-benzamidobenzoic acid . . 

ride. See hatoic anhydride. 
phenylglycine-o-carboxyhc 
acid , anthranilidoacetic acid 
o-ethy!aminobenzoic acid; 
2-ethylaimnobeazenecar- 
boxylic acid 


2-amino^nitrobenzoic acid . . 

2-ainino-4-nitrobenzoic acid . . 

2-ainino-5-mtrobenzoic acid . . 

2-amino-6-nitrobenzoic acid 

o-amlinobcnzoic acid. 

o-aminobenzonitrile ; 
o-aminophenyl cyanide 
9-anthrol ; O-hydroxyanthra- 
cene 

hydroanthranol 

See 9-Antkrylamine. 

1 ,2,7-tnhydroxyanthra- 
qninone; isopurpunn 


CHjCONHCeH4- 

COOH 

CeHBCONHC«H4. 

COOH 

HOOCCHjNHCfl- 

H 4 COOH 

CjHcNHCsHi- 

COOH 

CH.NHC6H4- 

COOCHs 

N02(NH2)C6Hj- 

COOH 

N02(NH2)C6H8. 

COOH 

N02(NH2)CoH3- 

COOH 

NOt(NH2)C6Hs- 

COOH 

C«HsNHC«H4- 

COOH 

NHsCeHiCN. . . . 
CuHb oh 


CaH4CHOHCoH4C- 

H2L 1 


179 17 
241 24 

195 17 
165 19 

165 19 
182 13 
182 13 
182 13 
182 13 
213 23 
118 13 
194 22 

196 24 


HOCeHaCCO).- 

C6H2(0H)2 


256 20 


•Name approved by the International Union of Cbemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 

Solul^ty in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, **0 

Water 

Alcohol 

Ether, etc. 

760 








761 








762 








763 








764 

silky yel.need 

(+2HsO) 

pa. yel. leaf 


>360 

-HjO, 150, 
subl. 

i. 

8. 

V. sl. 8. eth.; a. 
ac. SjiM ac^., 
chi., CSt, bz., 
Igr. 

765 


160-6 


i. 


706 





767 

yel. need. f. al 


330 

subl. 

i. 

1 10« 

i. eth ; s cone. 
HtS04; sl. 8. 
ac. a.; i. bz., 
cU. 

8. eth., ac. a.; 
al. 8. chi., CSs 

768 



310 d. 

subl. 290 

V. si. s. 

8. 

dil. ac. a. 


769 








770 








771 

col. oil, 1.5861 

1 187^ 

<-18 

215 

si. s h. 

8. 

8.ord.org.3olv. 

772 

silv. leaf 


39-40 

d. 

si. s. 

V. S. 

V. a. eth.; s. 


col. trim. 






chi , bs.;i.lgr. 

773 


145 

subl. 

0 35*1 

10 7»-* 

16 O’ eth. 


rhomb, leal. 







774 

cr 

1 1174 

13 

260 

V. Sl. 8. 

8. 

8. eth. 





(266-8); 








135-61* 




775 

col. liq ... 

1 168- 

4 

8 2; 24 5 

135 5»» 

S. 

V. 8. 

V. a. eth. 

776 

rhomb f. ac a 


185 


Sl. 8. C , 

8. h. 

8. eth., bz., h. 






s. h. 


ac. a. 

777 

Ing. need. f. al. 


181 


i- 

S. 

8. eth. 

77S 








779 

need. f. me. al. 


215 


sl. 8. 

8. 

s. eth.; 1 bz. 


(218-20; 



780 

781 

nr 


152-3 

. 



8. 

a. eth. 



256 

1. 

8. 

8. eth. 

782 

783 

yel. need. f. w 

red need 

1 558- 

4 

204 

264 (269 5) 


1. 

sl. 8 h. 

V. 8. 

V. 8, 

V. a. ethi 

V. 8. eth.; N 
xylene 



784 

yel. need... . 


263 


s. h. 

S. 

8. eth. 



(270-80d.) 


• h. 



785 

yel. leaf. f. w 

need. f. al 


183-4 d 


V. s. 

V. a. ftth. 

786 


181 (182-3) 

>184 d. 

v.sl. 

V. 8. h. 

8. eth. 





8. h. 



787 

eol.-ylsh. pr 

pa. yel. need . . 


50 

264-6 


8. 

8. eth. 

788 


170d.(120) 

i. ' 

8, 

V. 8. h. bz.; it 
alL, ac. a. 




789 

need. f. pet. 
eth. 


76 


8. h. 

8. 

a. eth. 




790 








791 

or. need. f. al. 


369 

402 d. 

sl.s.h. 

V.8. 

■1. 8. eth.; 8. h. 








ao. a.; ▼. el. s. 
ohl, bz. 


For explanations and abbreviations see banning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

792 

a-Anthraquinoline. 

See Naphtho-[2, S-/"] qmnohnc. 



793 

Anthraquinonazine, N, 

TV'-dihydro-. See Indanthr 
9,10-dihydro-9 10-diketo- 

ene. 

208 20 

794 

Anthraquinone. . . . 

C«H4-(C0)2:C6H4. 


anthracene 



796 

, 1 -amino- 

a-anthraquinonylamine . 

C6H4(CO)2CeH,. 

NH2 

NH2CflH3(CO)2- 

223 22 

796 

, 2-amino- . . 

/3-anthratiumonylamine 

223 22 

CgH4 

797 

, 2-amino- 1-hy- 

^•alizarin amide 

C,4He02 (0H)NH2 

239 22 


droxy- 




798 

, 1-bromo- 


C6H4(CO)i^IsBr 

287 11 

799 

, 2-bromo- 


C6H4(CO)2CcH,Br 

287 11 

800 

, I-chloro- 


CcH4(CO)jC6HaCl 

242 65 

801 

, 2-chloro-. . . 


C6H4(CO)jC6H3C1 

242 65 

805 

, I, 2-diamino- 


CeH4(CO)2C6H2. 

(NH2)2 

238 24 

806 

, 1, 3-diamino-. 


CeH4(CO)2C6H2. 

(NH2)2 

238 24 

807 

, 1, 4-diamlno- 


C6H4((^0)2C6H> 

(NH2)2 

238 24 

808 

, 1, 5-diamlno- 


NH2C6H3(C0)2- 

CeHsNHi 

238 24 

809 

, 1, 6-diamino- 


NH2C6H3(C0)2- 

C6HsNH2 

NH2C«H8(C0)2- 

C*H3NH2 

NH2C6H3(C0)2- 

CeHaNHj 

238 24 

810 

, 1, 7-diamino- 


238 24 

811 

, 1, 8-diamino- 


238 24 

812 

, 2, 3-diamino- 


C«H4(C0)2C.H2- 

(NH2)2 

238 24 

813 

, 2, 6-diamino- 


NH2C6H3(C0)2- 

C«H3NH2 

NHsCcHsCCO)?- 

238 24 

814 

, 2, 7-diamino- 


238 24 



C 6 H 3 NH 2 


815 

, 2, 3-dibromo- 

jS-dibromoanthraquinone . 

C8H4(CO)2C6H2Br2 

366 02 

816 

, 2, 7-dibromo- 


C6H3Br(CO)2- 

CcHsBr 

366 02 

817 

, 1, 2-dihydrozy-. 

See Ahzarin, 


818 

, 1, 3-dlhydroxy-. 

See Pvrpuroxanthin. 



819 

, 1, 4-dlhydroxy-. 

See Quinizann. 



820 

, 1, 5-dihydroxy-, 

See Anthrarujm. 



821 

, 1, 8-dihydroxy-. 

See Chrytatin. 



822 

, 2, 3-dihydroxy-. 

See Ryatazatxn. 



823 

, 2, 6-dihydroxy-. 

See Anthraflanc acid. 



824 

, 2, 7-dihydroxy-. 

See Isoanthraflam acid. 



825 

1, 3-dlnitro-. 


C3H4(CO)2CeH2- 

(N02)2 

298 20 

! 





♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


Solubility in arams oer 100 ml of 


form, color 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, ®C 

point, “C 

Water 

Alcohol 

Ether, etc. 

792 






i 


793 








794 

ylsh. rhomb 

1 419— 

286subl. 

379-81 

1, 

0 051®; 

V. si 8. eth ; 






2 31® 

6 41®® tol.; si. 
s. bz. 


795 

red need . 


252 (243) 

suU. 

1. 

s. 

8. eth., chi.. 








bz., acet. 

796 

red need f al 


302 

subl. 

i. 

.s. 

si. 8. eth.; s. 








chi., bz., acet. 

797 

br. need f. al 


226-7 

subl. 

1 

s. 

s. eth.: si. s. 
NH40H 
s. cone. 

798 

yel. need. f. bz 


188 

subl. 


s 







H 2 SO 4 

799 

yel need. f. 


204-5 

subl. 


si. s 

s h. bz. 


amyl al. 

1 






800 

yel. need . 


162 

subl 

1 

si s. 

1 . eth.; s. ac. 
a , nitro-bz., 
amyl al , h. 








bz. 

801 

pa yel need 


211(203-5) 

subl. 

i. 

si. s. 

i eth.; s. h. 


f. ac a or al 






bz., nitro-ba , 
cone. H 2 SO 4 

805 

vlt. cr., grn. 


303 (242-4) 




8. pyr , aniline; 


cast 






sf s chi , 
xylene 

806 

brick red cr. f. 


290 




s. h. PhNOj 


PhNOi 







807 

dk. vlt cr. f. 


268 


si s h. 

V. s. 

s bz , pyr., 
nitro-bz., ani- 


al. 













line 

808 

red need f 


319 

subl 

V si. 8 

si 8. 

si. 8. eth.; 8. h. 


al. or ac a. 






nitro-bz.;8l.8. 

809 

red cr . . 


292 




bz., chi., acet.. 
s h PhNOj 

810 

red cr . 


290 




s. h. PhNOa 

811 

red cr f al 


262 


I. 

V s. 

si s eth.;s ac. 







a., nitro-bz., 
pyr. 


812 

red cr 


>320 




s nitro-bz.^ 








pyr., H 2 SO 4 ; 
si. s. chi. 

813 

redsh.-br. pr. 
f. h pyr 


310-20 d 



s. h. 

si. s. 

1 . chi., xylene 

814 

or. cr f al. or 


>330 

subl. 

1. 

si. s eth.; s. 


nitro-bz. 






cone. a. 

815 

yel need 


281 

subl. 


V si. s 

8. chi., bz. 


(269-70) 





816 

yel need, or pi 


236 5 

subl. 


V si. a. 

s. bz., h. ae. a. 






h. 


817 








818 








819 








820 








821 








822 








823 








824 








825 

yel. need 


240 







(246-50) 






For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

826 

Anthraquinone, 1,5- 


NOiCfiHaCCO)!- 

298 20 


dinltro- 


CcHsNOs 


827 

, 1,2,3, 5,6, 7-hexahy 

droxy-. See RufigaUic acid 



828 

, l(or a) -hydroxy-. 

erythrohydroxyanthraquinone 

C6H4(C0)2C6H80H 

224.20 

829 

, 2(or /3) -hydroxy-. 


CfalhCCOzCeHsOH 

224.20 

830 



CdH4(CO)2C6H»- 

CHa 

222 23 



831 

832 



N02C6H3(C0)2- 

C 6 H 4 

NOjCeHsCCO)?. 

C 6 H 4 

253 20 

, 2-nitro-. 


253 20 

833 

, 1,2,5,6-tetrahydr 

oxy-. See Ru<iojnn. 


834 

, 1,2,5,8-tetrahydr 

oxy-. See Quxnaltzarin. 



835 

, 1,3,5,7-tetrahydr 

oxy-. See Anthrachrysone. 



836 

, 1,2,3-trihydroxy-. 

AnthragaUd. 



837 

, 1,2,4-trihydroxy-. 

See Purpunn. 



838 

, 1,2,5-trihydroxy-. 

2-hydroxyanthrarufin.. .. 

HOCeHsCCO)!- 

C6H2(0H)2 

266 20 

836 

, 1,2,6- trihydroxy-. 

See Flavopurpurin. 


840 

, 1,2,7-trihydroxy-. 

See Anthrapurpunn. 



841 

, 1,2,8-trihydrory-. 

2-hydroxychrjsazm 

H0C6H3(C0)2- 

C6H2(0H)2 

256 20 

842 

, 1,3,8-trihydroxy- 

2 • Anthraq uinonecar bo 

6-methyl-. SeeEmodtn. 


843 

xylic acid, 5,6 (or 7,8) -di 

hydroxy-. See 6 ( 

or 7)- 

844 

a-Anthraquinonylami 

ne. See Anthraquinone, l-amin 

0-. 


846 

846 

/d-Anthraquinonylami 
Anthraruf in 

ne. ScQ Anthraquinone, 2-amin 
1 ,5-dihydroxyanthraquinone. 

1^006113(00)2. 

CeHaOH 

240 20 


847 

$48 

, 2-hydroxy-. 

1 -Anthroic acid 

See Anthraquinone, l,2,b~tnhy 
l-anthracenecarboxyhc acid* , 
a-aiithroic acid 

droxy-. 

CwHjCOOH . 

222 23 


849 

2-Anthroic acid 

2-atithracenecarbo\yhc acid* ; 
/3-anthroic acid 

C 14 H 9 COOH . 

222 23 

850 

9-Anthroic acid 

9-anthracenecarbo\ylic acid* , 

Ci4H,C00H. . 

222 23 



7n«-anthroic acid 



851 

1-Anthrol 

1-hydroxyarithracene . 

CuHj.OH .. 

194 22 

852 

2-Anthrol 

2-hydroxyanthracene 

CuHq.OH 

194.22 

853 

854 

9-Anthrol, 

An throne 

See Anihranol. 

9, lO-dihydro-9-ketoanthra- 
cene 

CuHioO 

194 22 



855 

, 10-hydroxy-. 

See Oxanthranol. 



856 

1 -Anthrylamlne 

a-anthramioe ; l-aminoan- 

CmHuN 

193.24 


thracene 



8S6M 

2-Anthrylamine 

/S-anthramme ; 2-aimnoaii- 
thracene 

CuHnN 

193.24 

856T 

9-Anthrylamine . ... 

6-aimnoanthracene; Tneso-aii- 

C(NH2) 

193.24 


thramine, anthrauylamine 

CcH 4^ "ceHi 






\ / 





CH 


857 

Antifebrin. 

See Acetanilide. 



858 

Antimony, penta- 


Sb(CHs)B . 

196 93 


methyl-* 





♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Cr 3 ^tailine 
form, color 

Density 

Melting 

Boiling 
point, *C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

82(i 

827 

pa. yel. need, 
f . nitro-bz. or 
xylene 


384-5 

aibl. 

i. 

V. a. 

V. sl. 8. eth., 
b8.;8.h.mtro‘ 
bi., h. xylene; 
sl. s. ac. a. 

828 

or. cr. f. al — 


190 

subl. 

»■ 

8. 

s. eth. 

829 

yel. leaf or 
need. f. al. 


302 

subl. 

V. si. s. 

8. 

8. eth. 

830 

col‘ylsh.need. 

f.al. 


175-7 

eubl. 


V. b1. b< 

8. eth., cone. 
BeSOi; v, t. 
bz. 

831 

yel. need. f. 
ac. a. 


230 

2707 subl. 

i. 

si. 8. 

sL 8. eth. 

832 

833 

834 

835 

836 

837 

yel. need. f. al. 


181 

subl. 

1. 

sl. s. 

sl. 5. eth ; V. s. 
chi.; s. n 2 SOi 

838 

839 

840 

red need . . . 


273-4 

subl. 

1. 


s. eth. 

841 

842 

843 

844 

845 

846 

or. need . . . 

Alitarincaxhoiy 

he acid 

230 

subl. 

1. 

V. sl. s. 


pa. yel. leaf. f. 
an. a. 


280 

subl. 

V. si. 8. 

sl. s. 

sl.s.eth., acet.; 
6. bz., aik. 

847 

848 

yel. need . . 


245 

subl. 

1. 

sl. s. 

sl. 8. eth., bz., 
chi. 

849 

850 

yel. leaf 

pa. yel. need, 
f.al. 

hr. need, or 
leaf. f. a. 


231 

217 d. (206) 

subl. 

d. 

i. 

si. s. h. 

sl. s. 

s. 

sl. 6. eth., chi.; 
s. ac. a.; i. 
bz., CS 2 

851 


d. 150-3 

200 d. 

i. 

V. s. 

V. s. jBth.; s. 
NaOl^ org. 
solv. 

852 

853 

bmeh. need.. 


d. 200 


i. 

V.8. 

V. a. eth.; s. 
acet. 

854 

855 

856 

856M 

col. need 


154-5 

119 (130) 

236-7 


1. 

8. 

8. bz., h. 

NaOH 

yel. need 



1. 

sl. 8. 

sl. 6. eth. 

856T 

857 

858 

yel. cr 


145-50 

i 

96-100 

i. 

8. 

8. 

s. eth., chi., bz. 

00 eth. 


For explanaticos and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

859 

Antimony, triethyl-*. 

See Stiinne, tnethyU 



860 

, trimethyl-* 

See Sithim, tnmethylr. 



860M 

Antineuritic vitamin. 

See Fttomtn Bi 

N(CH3)N(C6H6)- 

188 22 

861 

Antipyrine 

1 ,5-dimethyl-2-phenyl-3- 
pvrazolone ; analgesine ; 
pnenazone 

1 — 

COCH:C(CHs) 



862 

, salicylate. 

See Sdipyrine. 



863 

Antipyrine chloral hyd 

rate. See Hypnal. 



864 

Antiscorbutin. 

See It Ascorbic acid. 



865 

866 
867 

Antisepsin. 

Aphrodine. 

Apiole 

See Acetamlide, jhbromo-. 

See Yohimbine 
2,5-dimethoxvsafrole; apiol; 

CH 2 CHCH 2 C 5 H- 

222 23 

parsley camphor 

(0CH3)2(CH202) 


868 

Apoatropine .... 

atropamine 

C 17 H 21 NO 2 . 

271 35 

869 

, hydrochloride 


C 17 H 21 NO 2 .HCI 

307 81 

870 

Apocodeine . . . 


Ci 8 Hi»N 02 . 

281 34 

871 

Apomorphine. . 


Ci7HnN02 .. . 

267 82 

872 

, hydrochloride 


C 17 H 17 NO 2 HCl 

303.78 

873 

Apoquinine 


C 19 H 22 N 202-2H20. 

346 42 

874 

Aposafranone 

10-phenyl-2( lOVphenazin- 
one; benzeneindone 

C6H4(NC6H6)- 

(N)C6H,:0 

272 29 

876 

Arabinose, dipheiiylhy- 

C5Hio04NN(C6H4)2 

316 35 


drazone 




877 

d/- Arabinose. . 

pectmose 

CsHioOe 

150 13 

878 

o-Arabinose (d or I) 


CbHioOfi 

150 13 

879 

d-Arabitol 

arabite;l,2 3,4,6-pcntane- 

C6H7(0H)6 . 

152 15 

pentol* (one form) 



880 

Arabonicacid 

a, P, 7 , 6 -tetrabydroxy- 
valeric acid (one form) 

CH20H(CH0H)8- 

166 13 



COOH 


881 

Arachic alcohol. 

See 1‘Etcosanol*. 

CH3(CH2)wCOOH 


882 

Arachldic acid . . . . 

eicosanoic acid*, arachic 
acid : n-eicosoic acid 

312 52 


883 

, ethyl ester . , 

C 19 H 39 COOC 2 H 5 

340 58 

884 

, methyl ester 


C 19 H 39 COOCH 8 

326 55 

885 

Arbutin 

arbutoside 

CuHioO? 

272 25 

886 

Arecaidine, arecaine 

l-methylguvacme, 1 , 2,5,6- 
tetrahyOTO-l-methyl- 

C 7 HnNO? H 2 O 

159 18 



nicotinic acid 



887 

, methyl ester. 

See Arecoline 



888 

Arecoline 

arecaidine methyl ester; meth- 
yl 1, 2, 6, 6 -tetrahydro-l- 
methylnicotinate 

C8H,3N02 

155 19 

889 

, hydrobromide 

CsHijNOj.HBr 

236.12 

890 

, hydrochloride 


C 8 H 18 NO 2 .HCI 

191.66 


♦Name approved by the International Umon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, *C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

859 








860 








860M 

861 

leaf, or sc. f. 

1.19?^ 

114 (109) 

319W< 

100 

100 

2.6 eth.; sl. s. 


etL, bz. or 
w., 1.5697, 

1.6935, 






Igr. 


1.7324 







862 








863 








864 








865 








866 








867 

868 

869 

870 

871 

872 

873 

874 

876 

col. need., 
1.53801* Uq.; 
al.583, 

01 73 sol. 

wh. pr . 

col. cr . . . 

pi. f. al, . . 

wh. pr f. eth., 
turas grn. in 
air 

monocl. pr., 
grn. on expos, 
to It. 

need. f. eth. . 

dk. red met. cr. 

col. need., [a] 
+ 18.S”» in 

1 015- 

4 

29 5 

62 

237-9 

294 

V. si. s. 

s. 

s. eth. 




si. s. 

8. 

V. si. 8 

Sl 8. 

2*5 

8. h. 

sl. 8. 

V. sl. S. 

V. s. 

8. 

S. 

8. 

2 47» 

8. 

8 

s. h. 

V. s. eth.; s. 
chi., CSs, bz. 
8. eth. 

8. eth. 

8. eth., bz.; v. 
8. chi., sl. 8. 
HCl 

0 05362* eth.; 
V. sl. s. chi. 

100-10 d. 
170 d. 

206-10 d. 

210 d. 

242(248-9) 

197-204 

V. s. eth.: s. 
chi., Iw., CSs, 
KOk 

8. bz.; i. alk. 






pyr. ^ 







877 

col. rhomb . . . 

1 585^“ 

4 

161.5 


16 9i» 

0 35 h. 

i. eth. 

878 

rhomb. pr.:l. 

1 585y 

159.5 


58.91* 

0 5 

1 . eth. 


|«]-105^^» 
in w. 





90% 


879 

col. warts or 


103 


V. 8. 

2.0812 

i. eth. 


pr. 



1 


90% 


880 

cr. or syrup . 


89 

d.,-H,0 

V. V. S. 


881 

882 

lust, ss 

0 824— 

4 

76.3 

328 

1. 

0.45“ 

V. 8. eth. 

883 

rr 


60 

I 295-7»«» 

1. 

s. 

s. oth. 

884 

cr 


54.5 

2861“ 

i. 

8. 

s. eth. 

885 

col. silky need 


195 


12 5 

6 67 

i. eth., chi., CSa 

886 




224 d. 


V. B. 

i. 

i. eth. 

887 








888 

oily alk. liq . . . 



220 

00 

00 

«o eth.; s. chi. 

889 

pr. f. al. . . 


168 


S. 

s. h. 

sl. s. eth., chi. 

890 

wh. cr. 

! 


158 


8. 

8. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

891 

c//-Arginine 

dJ-a-amino- 5-guanido valeric 

NH2C(:NH)NH- 

174 21 



acid; di-iV*-guany]ornithino 

(CH,)8CH(NHs)- 

COOH 


892 

c/>Arginine ... 

d-a-amino- 6-guanidovalenc 

NH2C(-NH)NH. 

174 21 



acid 

(CH2),CH(NH*)- 

COOH 


893 

, flavianate . ... 


C«Hi4N402.CioHe- 

488 43 




N 2 O 8 S 


893M 

, diflavianate 


C 6 HUN 4 O 2 - 

802 66 

894 

, picrate 


(CioHbN20bS)2 
CbHmN O 2 CoHs- 

439 35 



N807-2H20 


895 

Arsanillc acid 

p-aminobenzenarsonic acid; 

NHsCsHiAsO. 

217 04 



2 )-aminophenylarsmic acid 

(0H)2 


897 

Arsenic, bisdiethyl-. 

See Biamne, teiraeihyl-. 



898 

, dimethyl-. 1 

See Cacodyl. 



899 

i , triethyl-. 

See Arstnc, triethyU. 



900 

Arsenic dichloride, me 

thyl-. See Aratne, dichloromel 

thyl-. 


901 

Arsenic oxide, bisdime 

thyl-. See Cacodyl oxtde. 

n 

902 

, methyl 

methyl arsmonde . 

CHjAsO ... 

105 ^4 

903 

Arsenic sulfide, bisdim 

ethyl-. See Ccuodyl tulfide. 



904 

Arsenic trichloride, dl 

methyl-. See Cacodyl tnchlo 

ride 


906 

Arsenious chloride, dip 
Arsenobenzene, 3,3' -di 

henyl-. See Amne, chlorodip 

henyl- 


906 

amino-4,4'-dihydroxy-. 

dibydrochloride. S 

ee 

907 

Arsenobenzol. 

See Arsphenamtne. 


908 

Arsine, chlorodimethy 

1-*. See Cacodyl chloride. 



909 

, chlorodiphenyl-*. 

diphenylchloroarsine; di- 
phenylarsemous chloride ; 
blue cross; sneezing gas 
. methylarsenic dichlonde ; 

(C6H6)2AsC1 

264 67 

910 

, dichloromethyl- 1' 

CHjAsCh. . 

160 86 



methyldichloroarsiiie 



9)0M 

, diethyl-* . . 


(C2Hj)2ArH 

134 04 

911 

, dimethyl-* 

cacodyl hydride 

'CHs)2A8H 

106 99 

912 

, ethyl-* . . 

arsinoethiuic . . 

CiHsAsHa 

105 99 

913 

, methyl-* . , 


CHaAsHa 

91 96 

914 

, methyldichloro-* 

. See A rstn e,dichloro}/t ethyl- 



915 

, triethyl-* 

arsenic tnethyl 

(C2Hb)3A8 

162 09 

916 

917 

— ^ trimethyl-* 


{CH3)3As . 

120 01 

Arsinlc acid, p-aminop 

henyl-. See Arsamhe acid 

918 

, dimethyl-. 

Sec Cacodyhc acid. 



919 

, methyl-. 

See Methaveareonic acid 



920 

Arsinoxide, methyl . 

See Artentc oxide, methyl-. 



921 

Arsphenamine . 

3 ,3 -diami no-4 ,4 -dihydr in y- 

CiV!Hi2As2N202. 

475 02 


arsenobenzene tiihydro- 
chlonde; salvarsan; ar- 

2 HC 1 . 2 H 20 . 





senotenzol, "606” 



922 

923 

Asaron. 

Asaronic acid 

See benzene. l,2,4-/rtwicfAox2/-5 
2,4,6-tnmetbo\yberiyoic acid 

\-provenyl- 

(CHsOjsCoHi- 

COOH 

212 20 


924 

i-Ascorbic acid 

vitamin C; cevitumic acid, 
antiscorbutin 

CeEsGe .. 

176 12 

925 

Asepsin. 

See Acetanilide, p-hrorno- 



936 

Aseptol. 

See UPhenol-‘2-sulfomc and. 



927 

Asparacemic acid. 

See dl- Aspartic and 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


Solubility in grams ner 100 ml of 


form, color 

Boiling 
point, *C 




No. 

and index of 
refraction 

g/xnl 

point, “C 

Water 

Alcohol 

Ether, ete. 

891 



217-8 d. 





892 

pr f* w.; pi f 

1 ' 


238 d. 


15*1 

1. 

i. eth. 

893 

or. pi 


258-60 d. 


0 0177'» 

0 002 

i eth. 

893M 

yel. need 


soft. 160, 

1 

d. 

d. 

1 . a. 




d 228 





894 

yel. need 


217-8 d 


0 5‘8 

1. 

1 . eth. 

895 

wh need 


2.52 


si 8 

si s. 

8. eth. ; si. s. ac. 
a., 1 . bs., chi., 
acet. 

897 








898 








899 








900 








901 




d. 




902 

pr f CS 2 


: 95 


s. 

3. bz. 

903 








901 








905 








906 

Anphenamtne. 







907 








908 








909 

rhomb pi . 

1 583« 

44 (39) 

333 d. 

0 2 

20 

V s eth ; s bz. 

910 

col. liq ... 

1 838- 
■* 

-59 

133-6 

si. s 

8 

B eth 

910M 

liq , 1.4709, 

1 1338 Y 


105 





ign. in air 

1 213-'’ 


(96 5-97) 




9U 

col. hq, ign. 


36 


00 

« eth., chi , 


in air 






bz , CSi 

912 

col hq 

1 217 


36 

0 00013»» 

8. 

a eth. 

913 

col. liq or gas 

1 


2 

0 0085 

V S 

V. 8. eth. 

914 








915 

col. liq., 1.467 

1 150^ 


141 d 


s. 

s eth. 

916 

col liq 

1 124- 


52 8 

si 3. 

8. i 

<» eth 

917 

4 




i 


918 






1 


919 








920 








921 

hyg. yel. povrd. 

need. f. al 




V V s 

si. s 

V. si. B. eth. 

922 1 

923 

■ 

Ml 

ca. 300 

si 3. e.. 

8. 

s. bz., Igr. 






s h. 



924 

wh. cr. powd , 


190-2 


33 3 

2;4 

i. eth., chi , bz. ; 


[a] *+21-2“, 





1 g. per 100 


w. ® 





95% 

glyc. 

925 








92b 








927 









For explanations and abbreviations see beginning of taUa. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Ssmonyms 

Formula 

Mol. 

Wt. 

928 

/•Asparagine 

^a-aminosuceinamic acid; 
^/S-asparagine 

NH 2 COCH 2 CH. 

(NH2)C(X)H 

132.12 

929 

<//• Aspartic acid 

<S-aminoBuccinic acid; as- 
paracemic acid 

COOHCH 2 CH. 

(NH2)C00H 

133 10 

930 

J- Aspartic acid 

d>amino8uccinic acid ... . 

COOHCH 2 CH- 

(NH2)C00H 

133 10 

931 

/•Aspartic acid 

f-aminosticcinic acid . . 

COOHCH 2 CH- 

(NH2)C00H 

133 10 

932 

Aspidospermine 


C 22 HS 0 N 2 O 2 

354 48 

933 

Aspirin 

i 

acetylsalicylic acid , salicylic 
acid acetate; o-acetoxy- 
benzoic acid 

CHsCOOCeHi- 

COOH 

1 

180 15 

934 

Atisine 


C 22 H 31 NO 2 1 

341 48 

935 

, hydrochloride. 


C 22 H 31 NO 2 HCl 

377 94 

936 

(//•Atrolactic acid ... 

di-a-phenyllactic acid ; 
di-a-hydroxyhydratropic 
acid, ^atrolactimc acid 

CH3C(C6H*)(0H)- 

COOH 

166 17 

937 

Atropamine. 

See Apoatrojnne. 

CHi:C(C6Hs). 

COOH 


938 

Atropic acid 

a-phenylacrylic acid; ot- 
methyleiie-a-toluic acid 

14^.15 

939 

Atropine 

(W-hyoscyamine, di-datunne; 
tropic acid tropine ester 

Ci7H2»N08 

289 36 

940 

, chloroaurate . . 

Ci 7H2»N08H Audi 

629.40 

941 

, sulfate 


(CnHasNOa)?. 

H 2 SO 4 

676 80 

942 

943 

944 

, valerate . ... 

Atroscine. 

Aubepine. 

See uScopolamtne. 

See AnisaMehyde. 

CnHzsNOi.dHio- 

O 2 .H 2 O 

409 51 

945 

946 

Auramine (base) 

, hydrochloride. 

bi8(p-dimethylaminophenyl)> 

methylenimine 

See Auramtne (dye). 

[(CH8)2NC«H4]2C: 

NH 

267.36 

947 

, iV-methyl- 


[(CH3)2NC6H4]2. 

C:NCH» 

281.39 

948 

Auramine (dye) 

auramine (base) hydrochloride 

[(CH3)2NC6H4]2C 

NH 2 CI H 2 O 

321 85 

949 

950 
960M 

Aurin, Aurlne 

, hexamethoxy-. 

Axerophthol. 

Azeiaic acid 

rosolic acid ; pararosolic acid 

See Eupittone, 

See Vitamin A. 

CigHuOj 

290 30 

961 

nonanedioic acid*; 1,7- 
heptanedicarboxylic acid 

COOH(CH2)^ 

COOH 

188 22 

952 

953 

954 

955 

956 
967 

, diethyl ester. . 

Azete, tetrahydro-. 

Azetidine. 

Azimethylene. 

Asdrine, dihydro-. 
Azoaniline. 

ethyl azelate 

See Trimethyknimine. 

See Trimethyknimine. 

See Methane, dtazo-*. 

See Ethyknmine. 

See Azobenzene, diamino-. 

CH2l(CH2)3- 

C00C2H6]2 

244 32 

958 

As&obenzene 

diphenyldiimide , azobenzide 

C6H6N:NC«H»..,.j 

182.. 22 

959 

, p-acetamido- . I 

p-phenylazoacetanihde ... 

CH 3 CONHC 6 H 4 - j 
NrNCeHj 

239.27 

960 

, o-amino- 

o-phenylazoaniline; 

2-beozeneazoaniline 

NH2CeH4N:NC«H8 

197.23 


*Name approved by the InterDational Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility m grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, •C 

point, ®C 

Water 

Alcohol 

Ether, etc. 

928 

col. rhomb.. 

1 543i^ 

236 d. cl. 

235 d. 

2 46“ 

0.0003“ 

i. eth.; 8. N£U 


1.549, 1.583, 
1.625 

1 663-- 

tube (226) 


86 6»®» 



929 

monocl. pr 

278-60 d. 


0 82®^ 

0 a32“ 



13 

251 


4 79« 

75% 


930 






931 

col. rhomb. 

1 6613- 

269-71 


0 39“ 

i. 

1. eth.; 8. dil. 


leaf. 




0 54«, 

2 71“ 


HCl 

932 

need. f. al. or 


208 


1 7“ 

2.1“ 

0.95« eth,; s. 


pet. eth. 






chi., bs. 

933 

col. need. f. 


133-5 

d 140 

0 25 

20 90% 

3.57 eth ; 5 9 


w , 1.505, 





chi, V. sL s. 


1.645, 1.655 






bz. 

934 

col. varnish 


85 


si s. 

V. 8. 

V.8. eth. ; 8. chi. 

935 

pr 


296 


V s. 

V. S. 

1 . eth. 

936 

rhomb 


iH20 90, 


s. 





anh. 93 





937 








938 

col. monocl.. 

col. rhomb. 


106-7 

267 d. 

0 14>» 

8. 

8. eth., bz., cbl., 
CS3,glac.ac.a. 

939 


115 5; 118, 


0 11»‘ 

68 5 

5 6 eth., 64 


pr. or need. 


subl. 




chi.; 3.7glyc. 

940 

leaf or glist 
powd 


135-7 


si. 8. 



941 

col. need, or 


183-4 5 


260 

27 

0.05 eth. ;0 16 


wh. cr. powd. 


anh. 




chi,, 8. glyc. 

942 

wh. crusts 


42 


V. a. 

si. s. 

si. 8. eth. 

943 








944 








945 

yel. leaf. f. al 


136 


1. 

7“ 96% 

2 31“ eth. 

946 








947 

yel. cr f. al 


130-3 


V. sL 8. 

V. s. 

V. 8. ac. a. 

948 

yel. fl 




.s. 

8. 


949 

red rhomb. 


308-10 d. 


0 12“ 

S. 

8. eth., ac. a.. 

950 

need. 






alk ; si. s chi ; 
i. bz., CSs 

950M 








951 

col. leaf, or 

1 029- 

106 5 

360 d., 

0 24“ 

V. 8. 

2.7 eth. 


need, 

1 4303»® » 

4 


226‘® 

2 2«® 



952 




291; 

1. 

S. 

8. eth. 





15l-3i« 




953 








954 








955 








956 








957 


1 203- 






958 

or.-red 

68 

297.4 

i. 

8 6“ 

8. eth.; 8 57“ 


monocl. leaf. 

4 





Igr.; 3,96“ 
me. al. 

959 



144 





960 

golden need 


123 


1 

V. s. 

8. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





Mol. 

Name 

Synonyms 

Formula 

Wt. 

Azobenzene, m-amino- 

m-phenyiazoaniline ; 
S-oenzeneasoaniUne 

NHzCcH4N:NC»Hi 

197 23 

, p-amino- . . 

7 >-phenylazoaiuhne ; 

NH2C.H4N.NC«H6 

197.23 


4-bcnzeneaz(»niline 



, 4-amino-2,3' -dim 

ethyl-. See m-Tduidine, 4-m 

-tolylazo-. 

olylazo-. 


, 4-amino-3,4'>dim 

ethyl-. See o-Toluidine, i-p-t 


, 4' >amlno-2v 3' -di 

methyl-. See o-Toluidtne, 4- 

o-tolylaeo-. 


, 2 , 2 ' -diamino- 

2, 2 '-azodiamline 

H 2 NC 6 H 4 N:NC». 

212 26 


H 4 NH 2 


, 2,4-diamino-. 

, 4,4' -diamino-. 

See ChryBotdine (base). 



4,4'-azo^anihnc 

H2NC(dl4N2C6H4- 

212.26 


NH 2 


, diethozy-. 

, dlhydroxy-. 

See (hAtopkenetole. 

See Azophenol. 



, dimethyl. 

See Azotoluene. 



, p-dlmethyl- 

N, JV-dimethyl-p-phenylazo- 

(CH3)2NC6H4N:- 

226,29 

amino- 

aniline 

NCiHj 


, 4,4' -diphenyl-. 

See v,p'-Azobiphet)yl. 



, o-hydrozy- 

o-phenylazophenol 

H0C6H4N:NC5H6 

198 22 

, m -hydroxy- 

m-phcnylazophenol 

HOCBHiNrNCflHs 

198 22 

, p-hj'droxy- 

p-phcnylazophenol 

HOCdHiNtNCfiHs 

198 22 



N02C6H4N-NC6Hb 

-annnophcnylazo)-. 

227 22 

, 2,4,3' -triamino-. 

See m-Phenylen«dtamine, 4-(3 

Azobenzenedicarbozy is 

c acid. See Azobmzoic m id. 



Azobenzil. 

See Oxazole, tri phenyl-. 



o-Azobenzoic acid 

0 , 0 -azobenzcnedicarboxybc 

COOHCeH4N:N. 

270 24 


acid 

C 5 H 4 COOH 


m-Azobenzoic acid 

m.jn-azobenzenedicarboxyhc 

COOHC 6 H 4 . 

270 24 


acid 

N'NCcH4C00H 


p-Azobenzoic acid 

p.p'-azobenzenedicarboxyhc 

COOHC«H4- 

270 24 


acid 

N.NC 0 H 4 COOII 


p ,p' - Azobipheny 1 

4,4'-diphenylazobenzene , 
p-ozodiphenyl; di-j)-xcnyl- 
diimide 

azoformamide 

CBH4CBH4N:NCfl. 

INCflHft 

334.40 

Azodicarbonamide . . . 

NHzCON:- 

116.08 



NCONH 2 


p-Azodiphenyl. 

See p,p*-Azobiphenyl. 

1 


Azoformamide. 

See Azodicarbonamide, 



Azoimide, phenyl-. 
Azole. 

1,1' -Azonaphthalene. , 

See Benzene, iriazo-. 

See Pyrrole. 
di- 1-riaphthyldiimide ; 
a, a-azonaphtbulene 

See l~Naphthylamtne, 4-(l-ttu 

CioHtN NC 10 H 7 

282 33 

, 4-amino-. 

phthylazo)- 


1,2' -Azonaphthalene. , 

a-naphthyl-^-naphthyldi- 

imide 

di- j8-naphthy Idiimide 

CioH7N:NCioH7 

282 33 

2,2' -Azonaphthalene . 

CioH7N:NCioH7 

282 33 

o-Azophenetole 

o.o'-azodiphenetole ; 
e.o'-diethoxyazobenzene 

(C2H40C6Hi)2N2 

270 32 

p-Azophenetole . 

p,p'-azo^phenetole , 
p.p'-dietnoxyazobenzene 
o.o'-azodiphenol; 2,2 -di- 
hydh'oxyazobenzene 

(C2H40C«H4)2N2 

270 32 

o- Azophenol 

HOCeHi- 

214 22 

N:NC6H40H 


m -Azophenol 

m,n*'-azodiphenol : 3,3 -di- 

H0CeH4- 

214 22 

hydroxyazobenzene 

N:NC4H40H 



>‘Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/mi 

point, “C 

Water 

Alcohol 

Ether, etc. 

961 

or. need 


57 



s. 

s. eth., bs., chi. 

962 

963 

964 
966 

yel. monocl 


126 (122-3) 

>360 

si. s. h. 

s. h. 

s. eth., bz., 
chi. 

966 

967 

redsh. pi. f. al. 
or bs. 


134 


V si s. 

s. 

s. eth.; V. s. 
acet. 

968 

969 

970 

971 

yel. need. f. al 


241 


bl s 

s. 

s eth.,bz ,ch].; 
sl. s. Igr. 

972 

973 

yel. leaf. f. al 


117(115) 

d 

1. 

V s 

s. eth , cone, 
min. a. 

974 

or. need. f. eth 


82.5-3 0 


si. s. 

s. 


975 

yel pr. f. bz. 


114-7 


0 08 h 

s 

s, eth. 

976 

977 

978 

979 

980 

rhomb, pr. f 
al. 

or red. leaf, 
or need. 


152 (155-6) 

134 

226^30«* 
si d. 

0 00225 

V 3. 

V sl s 

h. 

V. 8. eth 

981 

dk yel. need, 
f. al. 


245 d. 

(237) 

. .. 

V. si. 8 

s. 

V. s eth.; i bz. 

982 

amor. powd. 
or yel need. 


340 

d. 

si. s. 

0 2428 
88% 

sl. s. eth. 

983 

red need 


ca 330 

d 

V si s. 

V si. 8. 

V. bI. b. eth. 

9S4 

985 

986 

987 

988 

989 

or -red pi. f 
bz. 

or -red cr 


249-50 

180 d. 


1. 

s b. 

1. 

s. eth. 

sl. s. eth.; d. h. 

Ha 

990 

991 

red need.f. ac 
a. 


190 

subl. 

1 

sl s. 

s. bz., ac. a., 
acet. 

992 

br. leaf, f. ac. a. 


136 



s. 

s. bz., ac a., 
cone. HaSOi 

993 

red leaf. f. bz. 
or chi. 


208 

subl. 


sl. s. 

sl. E. eth., me. 
al.; s bz.,chl. 

994 

red pr. f. al . . 


131 

240 d. 


s. 

8. eth., HCIl 

995 

yel. leaf 


160.2 

d. 


8. h. 

V. 8. eth. 

996 

yel. leaf. f. bz. 
or al. 


172 

subl. 

1 

0 33 

V. s. eth.; 1.67 
bz.; s. cone, 
alk. 

si. B. eth ; s. h. 
alk. 

997 

yel. leaf. f. dil. 
al. 


205 


V. si. 8. 

B. h. 


For explanations and abbreviations see begmoing of table. 


Oil 



PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 



p,p'-azodiphenol, 4,4'-di- 
hydroxyazobenzene 


214 22 



N iNCeH^OH 


999 

o- Azotoluene 

2 , 2 '-dimethyla 2 obeazenc ; 

CHaCeH^N.NCe- 

210 27 



di-o-tolyldiimide 

H 4 CHS 

210 27 

1000 

m - Azotoluene. . 

3,3'-dimethylazobenzene ; 

CH 1 C 6 H 4 - 


di-w-tolyl^iimde 

N:NC#H4CH3 

210 27 

1001 

p- Azotoluene 

4,4'-dimethylazobeDzene ; 

CHaCeH.- 


di-p-tolylchiimde 

NiNCoH^CHa 


1002 

Azoxybenzene (ordinary) 

azoxybenzidc . , 

C6H6(N0N)C6H4 

198 22 

1003 

Azoxybenzenedicarbox 

ylic acid. See Azoxyhemoic a 

nd 

286 24 

1004 

o-Azoxybenzoic acid 

o.o'-azoxydibenzoic acid , 

CaH4COOH- 

azoxybenzcne-2,2'-dioarbox- 
yhc acid 

m.m'-azoxydibenzoic acid . 

(NON)C(tH4- 

GOOH 


1005 

m-Azoxy benzoic acid 

CaH4COOH. 

286.24 



(N0N)C6H4- 

COOH 



1008 

p-Azoxybenzoic acid . 

p.p'-azoxydibenzoic acid 

CbH4COOH- 

(N0N)C6H4- 

286.24 




COOH 


1007 

1 , 1' -Azoxy naphthalene 

1 , 1 '-azoxydinaphthalene ; 
a, a'-azoxynaphthalene 

CioH7(NON)CioH7 

CiaH7(NON)CioH7 

298 33 

298 33 

1008 

2,2' - Azoxynaphthalene 

0 , -azoxynapnthalene 

1009 

Baeyer’s acid. 

See Crocnc add. 

C i2H]o 04 or C 24 - 
H 20 OS 

218 20 
(436.40) 

1010 

Baphiin 


1011 

1012 

Baptltoxine, 

Barhlta.1 

See Cyttaine. 

6,5-diethylbarbituric acid , 
veronal; barbitone; malourea 

NHCONHCOC- 

184.19 


(C2H6)2C0 






i 


1013 

Barbituric acid .... 

malonylurea; pyrimidine- 

NHCONHCO- 

128.09 



tnonc 

CH 2 CO 


1014 

, 5-amino-. 

See Vramil. 

NHCONHCOC- 


1015 

, 5,5-diallyl- 

dial . . 

298 21 




(C»H6)2C0 

i 


1016 

, 5,5-diethyl-. 

See Barhiial. 

NHCONHCOC- 

212 25 

1017 

, 5,5-dipropyl- . . . 

proponal; propytal 




(CsH7)2CO 


1018 

, 5-ethyl-5-i80- 

amytal 

NHCONHCOC- 

226,27 


amyl- 


1 

(C*H6)(C6Hn)CO 


1019 

, 5-ethyl-5-a- 

methylbutyl- 


NHCONHCOC- 

(C2H5)(C5Hn)CO 

226 27 

1020 

, 5-ethyl-5-phenyl 

1 -. See Phcnoharbital. 




♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

point, 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, **0 

Water 

Alcohol 

JEther, etc. 

998 

cr.(+lH20)f. 


216 


si. s. 

V. 8. 

V. s. eth. IS. bs. 


dil . al . ; 







or anh. gm. 
p 0 w d . ; 








$ anh. dk. 
red powd. 







999 

red monocl. 


55 


1 

QU.6 

147 718.5 eth.; 


pr. f, eth. 







1000 

or. red rhomb. 


54-5 


i. 

V S. 

V. s. eth. 


cr. 







1001 

or. yel. 
monocl. 
need. f. Igr. 


144 


1 

S. 

v.s. eth. ;s. Igr. 


1002 

yel. rhomb. 

1 246- 

36 

d. 

1 

17 51 * 

V. s eth.; 


need. f. h. 
al., 1.66442* 






43« Igr.' 

1003 








1004 

pa. yel. tncl 


250 d 

d. 

1 

sl s. 

sl. s. eth. 


leaf. f. al. 






1005 

pa. yel. need 


345 d (320) 


1 

sl. s. 

sl. s. eth. 


or leaf. . 






1006 

yel. amor. . 


240 d. 

d. 


1. 

1 . eth.; 8. pyr. 

1007 

yel.-red 

1 

127 


i. 

s. 

sl. 8. eth.; 8. 


rhomb, f. al 






cone. H 2 SO 4 

1008 

yel. rhomb. 


167-8 


i. 

E. h 

sl. s. eth.; s. 


need. f. al. 






bz., cbl. 

1009 







1010 

leaf 


d. 

‘ 

1. 

s. 

8. eth. 

1011 








1012 

wh. cr. powd 


191 


0.69» 

s. 

V. 8. eth.; 8. 


wh. rhomb, pr 




8 3>»« 


acet., alk., 
pet. eth, ac. 
a , sl. s chi. 

1013 


245 

260 d. 

si. s. 

sl. s. 

8. eth. 

1014 








1015 

col. sc 

• 

170 


si s. 

8 . 

B. eth. 

1016 







i 

1017 

col. cr 


145 


0.06c., 

V. s. 

V. 8. eth.; s. 






I.41W 


dil. alk. 

1018 

col 

1 . . 

! 135 


si. 8. 

B. 

s. eth. 

1019 

col 


128 5-130 


Sl. 8. 

8. 

s. eth. 

1020 









For explanations and abbreviations see beguining of table. 
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No 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

1021 

Barbituric acid, 5- (2- 

furf uralmalonyl thiourea 

C4H30CH;- 

222 21 

1022 

1023 

1026 

f urf ury lidene) -2- thio- 

, 5-hydroxy-. 

, 5-i8onitro80-. 

Bassorin 

See Diahric acid 

Sec Violuric acid. 
traf'acanthin 

CCONHCSNHCO 

1 1 

CifiHioOs (?) 

282 24 

1026 

Bebeerine 


CisHioNOa . .. 

297.34 

1027 

, hydrochloride 


CisHioNOs-HCl 

333.81 

1028 

Behenic acid 

docosanoic acid"^, w-docosoic 

CH8(CHs)«)COOH 

340 58 

1020 

, ethyl eflter 

acid 

CsiHuCOOCzHj. 

368 63 

1030 

, methyl ester 


CnH48COOCHj . 

354 60 

1031 

Behenolic acid 

i 3-docosyn oic acid * 

CH8(CH2)7C:. 

336 54 

1032 

Belladonnine 

C(CH2)uCOOII 

C 17 H 21 NO 2 

271 35 

1033 

Bonzaconine 

benzoylaconine ; napelli nc ; 

C 32 H 4 SNO 10 

601.68 

1033M 

1034 

1035 

1036 

1037 

1038 

Benzal. 

Banzalazine. 

Benzal bromide. 

Benzal chloride. 

Benzaldehyde 

, azine ... 

picraconitine 

Sec Benzyltdene. 

See Benzaldehyde, azine. 

See Benzylidene bromide 

See Benzylidene chloride. 

benzeuecarbonal* 

benzalazine; benzylidene- 

CcHsCHO 

C6HsCH:NN:- 

106 12 

208.35 

1039 

1040 

, cyanohydrin. 

, hydrazone 

azine: diberualhydrazine 

See Mandelomtnle. 
benzalhydrazinc; benzyl- 
idenehydrazine 
irona-benzaldoxime 

CHCeHs 

CrHsCH.-NNH! 

120.15 

1041 

, a-, tranS’, or atilt-oxime 

CeH^CHtNOH 

121.13 

1042 

, j3-, CW-, or syjKtxme 

ct5-benzaldoxime . 

CcHsCHiNOH 

121.13 

1043 

, phenylbydrazoiie 

benzalphenylhydrazine, ben- 

CelhCH:. 

196.24 

1044 

1045 

1046 

, 4-acctoxy-3-met 

, o-amlno-. 

, m-amlno-. . 

zyhdetiephcnylhydrazine 
hoxy-. See Vanillin, acetate 
See Anthranikldehyde. 

NNHCeHs 

NH 2 CGH 4 CHO 

121 Vi 

1047 

. p-amlno- 


NH2 C(iH4 CHO 

121 13 

1048 

, o-chloro- . . . 

2-chlorobenzenecarbonal * 

C1C6H.CHO . 

140 67 

1049 

, m-chloro- . . . 

3-chlorobenzenecarbona] * 

CIC 6 H 4 CHO. 

140.67 

1050 

, p-chloro- ... . 

4-chlorobenzenecarbona!*. 

ClCeHiCHO . 

140.67 

1051 

1052 

1053 

1054 

, diacetyl-. 

, 2,4-dihydroxy-. 

, 3,4-dihydroxy-. 

, 2,4-dimethoxy- . 

See Bevzal diacetate. 

See ^-Reeorcylaidehyde. 

Bee Protocaiechmldehyde. 

2. 4-(iimethoxybenzenecar- 

(CH30)2C«H8CH0 

166 17 

1055 

1056 

, 8,4-dimethoxy-. 

, p-dimethyl- 

amino- 

bonal*; /S-resorcylaldehyde 
dimethyl ether 

See Veratraldehyde. 
4-dimethylaimuobenzetie- 
carbonal* 

(CH3)2NCflH4CHO 

149 19 

1057 

, 2,4-dlnitro- 

2,4-dinitrobenzcnecarbonal * 

(N02)2C8H4CH0 

196 12 


*Naise approved by the International Uidon of Cbeoaistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, *C 

Boiling 
point, ®C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

1021 

yel. flocks 







1022 








1023 








1025 

amor., a 




si s. 

i. 

s. slk. ; d. h. a. 


mucilage 







1026 

mixture (?), 


214 


0 016 c 

20 

s. eth., chi., a. 


pr. f. me. al., 








ra]-298®D 







1027 

byg. need, or 


259-60 


s. 

s. 



sc. 







1028 

col. need 


80 7 (84) 

306M 

0 10c. 

0.10” 

1.92“ eth. 

1029 

need. f. al... 


54-4.5 

230-15 

1. 

8. 

8. eth. 

1030 

cr 


54-4.5 

224-515 

i. 

8. 

8. eth. 

1031 

col. need. f. al 


57.5 


1. 

V. 8. 

V.8. eth.; 8. chi. 

1032 

amor, resin. . 




V si s 

V. 8. 

v.s. eth.; 8. chi. 

1033 

amor 


130 





1033M 








1034 








1035 








1036 








1037 

col. liq., 

1 0504- 

-26; 

179 5; 

0 33 1 

00 

» eth., fixed 


1.54629W-< 1 


fr2.-56 

U2.5-13‘»« 



and vol. oils 

1038 

Ing. yel. lust. 


93 

d. 

i. 

V. 8. h. 

V. 6. eth.; 8. 


pr. 






cbl., bs. 

1039 



i 





1040 

col. leaf, or liq. 


16 

140i< 

d. 

8. 

d. a.,alk. 

1041 

col. leaf.. 

1 111^ • 

35 

200, 134M 

si. s. 

V. 8. 

V. 8. eth., bs. 


1 56372i-< 

4 






1042 

col rhomb. 


130 


B. h. 

15 611, 

V. 8. eth.; b1. s. 


tab. or need. 





53 6^1 

ba. 

1043 

col.-pink 


156 



8. h. 

sl. 8. eth.; 8. bz. 


monocl, pr. 







1044 








1045 








1046 

ID solution only 







1047 

pi. or leaf. f. w. 


71 


V si 8 

s. 

8. eth; 

1048 

liq.. 

1.252- 

11 (8-9) 

208i<« 

si. 8. 

V. 8. 

T.8.eth.;8.bz. 


1.566642i-» 

4 






1049 

liq. or pr.. 

1.2497- 

17-8 

213-4 

sl. s. 

V. 8. 

v.B.eth.;6. bz. 


i-sesoo*-*. 

4 


(204) 




1050 

leaf., 

1.196- 

' 47 5 

214 

Sl. 8. 

V. 8. 

V. s. eth.; b. 


1.65525« 

4 


(144-4. 5i»«) 



CSz, ac. a., bz. 

1051 








1062 








1053 








1054 

need. f. dil, al, 


69-70 

16511 


V. S. 

V. s. eth. 

1055 








1056 

leaf. f. w . . 


74 

176-7W 

sl. s. 

8. 

8. eth., ac. a., 








ord. org. solv. 

1057 

pa. yel. cr. f. al 


72 

190-210»i*w 

sl. 8. 

V. 8. 

V. 8. eth.; s. bz. 


For explanation* and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Finrmula 

Mol. 

Wt. 

1068 

Benzaldehyde, 2,6- 
dlnitro- 

2 , 6 -dimtrobenzenecarbonal* 

(N 02 ) 2 C 6 H»CH 0 

196 12 

1059 

1060 

, 4-ethoxy-3- 

methoxy- 

, o-hydroxy-. 

vanillin ethyl ether; proto- 
catechualdehyde 4-cthyI- 
3-methyl ether 

See Salicylaldehyde. 

CiHiOCCHsO)- 

CeHjCHO 

180 20 

1061 

, m-hydroxy- . . . 


HOC.H 4 CHO . . . 

122.12 

1062 

1063 

1064 

, p-hydroxy- . . . 

, 4-hydroxy-3-met 

, p-isopropyl-. 

hoxy-. See Vanillin. 

See Cumddekyde. 

HOCeHiCHO 

122.12 

1065 

1066 

1067 

1068 

, o-methoxy- .... 

, p-methoxy-. 

, methyl-. 

, 3,4-methylenedlo 

salicylaldehyde methyl ether , 
»<amsaldchyde 

See Armoldehyde. 

Sec Tolmldehyde. 
xy-. See Ptpermal. 

CH30C.H4CH0 

136.14 

1069 



NOsCflH^CHO. . . 

NOSC 6 H 4 CHO 

151 12 

1070 

, m-nitro- . . . 


151 12 

1071 

, p-nitro- ... 


NO 2 C 8 H 4 CHO 

! 161.12 

1072 

1073 

, 2,4,6-trinitro- . 

, trithio-. 

See 8-Trithtane, trifhenyl-. 

' (N02)3C6H2CHO 

241.12 

1074 

o- Benzaldehy desulf oni 

c acid. See BenzmeaulforiK a 

cid,o-formyl-. 


1075 

1075M 

Benzal diacetate 

Benzaldoxlme. 

benzybdene diacetate; di- 
acetylbenzaldehydc , a, a- 
diacetoxytoluene 

See Benzaldehyde, oxime. 

CsHjCH- 

(OOCCHa)-. 

208.21 

1076 

Benzaldoximecarboxyli 

c anhydride. See 2, S, 1-Ben 

zoxaz-l-one. 


1076M 

1077 

! Benzal fluoride 

1 Benzalimine, iV-ethyl-. 

a,«-difiuorotoluene; ben- 
zylidene fluoride 
SeeEthylamine.N-Bemyli^cne. 

C«H6CHF2 .... 

128 12 

1078 

Benzamarone 

1,2,3,4,5-pentaphenyl-l, 5- 
pentanedione (one form); 
a, a-benzalbisdesoxyben- 
zom 

CsHsCHlCH- 

(C6H.)C0C6H6]3 

480 68 

1079 

Benzamlde . . . 

benzenecarbonamide, ben- 
zoic amide 

C 6 H 6 CONH 2 

121.13 

1080 

, oxime , . . 

beiizamidoxime ; benzenyl- 
aminoxide 

C6H6C(:N0H)NH2 

136.15 

1081 

, o-amino- 


NH»CcH4CONH2. 

136 15 

1082 

, m-amino- 


NH 2 C 8 H 4 CONH 2 

136 15 

1083 

, p-amino- 


NHtC6H4CONH2 

136 15 

1084 

, o-chloro- 

2>chlorobenzenecarbonamide * 

CIC 6 H 4 CONH 2 

155,58 

1085 

, in-chloro- 

3-chlorobenzenecarbonarmde * 

CIC.H 4 CONH 2 

155 58 

1086 

1087 

, p-chloro- 

, o-hydroxy-. 

4-chlorobenzenecarbonamide * 
See Saltcykmide. 

CIC 5 H 4 CONH 2 

155 58 

1088 

, jtn-hydroxy- 


HOC 6 H 4 CONH 2 . 

137 13 

1089 

1089M 

, p-hydroxy- 

, p-methoxy-. 

See Antsamide. 

HOC 6 H 4 CONH 2 . 

137 13 


♦Name approved by the International Union Chemietry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


1 Solubility in erams ner 100 ml of 


form, color 

Boiling 
point, ®C 




No. 

and index of 
refraction 

e/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

1058 

leaf. f. dil ac | 


123 


8. b. 

s. 

B. eth., bz., ac. 


a. 






a., chi.; ^ B. 
CS 2 , Igr. 

1059 

monocl. pr . . 


64-5 ( 73-4) 

subl. 

si. s h. 

sl. s. 

s. eth. 

1060 








1061 

col. need. f. w 


106(101-3) 

240 

2 78« 

V. s. 

8. eth.; 6.31« 

1062 

col. need, f w 

1 129^^ 

116 

subl. 

1 38*»-* 

V. g. 

bz. 

V. s. eth.; 








3 68*5 bz. 

1063 








1064 








1065 

pr . 1 5567 

1 133- 

4 

35 

243 

I. 

s. 

V. 8. eth. 

1066 








1067 








1068 








1069 

yel. need. f. w 


a40, 

15615 

0 2325, 

V s. 

V. s eth.,8. bz. 




(537 9 


1 53>“ 


1070 

It. yel. need. f. 


58 

16425 

0 1625, 

s 

vs eth.; s.chl. 


w. 




1 95»2 



1071 

col. pr. f. w 

1 496- 

106 5 

.subl. 

0 97“ 

V s. 

sl s. eth.; 







5 0115 bz. 

1072 

! pi. f bz 


119 


1 . 

s. 

s eth. 

1073 

1 







1074 








1075 


1 11^° 

4 

44-6 

220. 15420 


s. 

8. eth. 

1075M 

1076 

1076M 

col liq . . 

1 136961® 


132 

i. 

s. 


1077 






sl 8. 


1078 

col cr 


217-8 


0 63 h 

^ 1 612 bz. 

1079 

col monocl. 

1 341- 

130(125-6) 

290 

0 5812, 

1 1725 

V. 8. eth. 


i 


1 35» 



1080 

monocl pr, f 


79-80 


si s. c. 

V. s. 

V. 8. eth.; s. 


w. 




s h 


chi., bz., i. 
Igr. 

1081 

leaf f chi 


109-11 5 
(108) 

113-4 anh.; 

300 d. 

V. s. 

sl. 8. eth., bz. 

1082 

yel need 


d. 300; 

si. s. 

.. ! 

s. eth. ; sl s. c. 


(+IH 2 O) f. 


+H*0 79 

-HaO, 



chi., c. bz. 


w. 



100-20 




1083 

yel. cr 


183 (anh.) 


si. s. 

s. 

sl. s. eth. 

1084 

Ing. rbomb. 

1.34- 

142 (139) 


si 8 

V. s. 

V. s. eth. 


need, f w 

4 






1085 

need 


134 5 

1 

sl s. 

V. s. 

s. eth. 

1086 

need. f. eth.. 


1.79 (170) 

. 

V sl. s. 

V. s. 

V. s. eth. 

1087 








1088 

col. leaf. f. w 


170 5 


sl. s. c., 

V. s. 

V. s. eth.; i. 






s h. 


chi., CS 2 

1089 

need. f. w. . 


162 anb 

-1120, 100 

sl. B. 

V. s. 

sl. s. eth.; i. 








chi., CS 2 

1089M 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Nam' 

Synonyms 

Formula 

Mol. 

Wt. 

1090 

1001 

Benzamide, o, m or p- 
, o-nitro- 

methyl-. See Tdmmide. 

N02C«H4C0NH2 

NO 2 C 6 H 4 CONH 1 

168.13 

1092 

, m-nitro- 


166.13 

1093 

, p-nitro- 

, TV-phenyl-. 

Benzamidine 


N02C8H4C0NH2 

166 13 

1094 

1095 

Sec Benzanilide. 
benzenecarbonamidine* , 

CbH8C(:NH)NH2 

120 15 

1096 

, TV- 1 -naphthyl- 

benzenyUmidine 

iKinzenyInaphthylamidinp 

CbH6C(:NH)- 

NHC 10 H 7 

246 30 

iiil 

Benzamidoxime. 

Benzamine. 

Benzanalgen. 

Benzanilide 

See Benzamide, oxime. 

Sec fi-Eueaine. 

See Anedaen. 
N-phenylbenzamide ; 

CbHbCONHCbHb 

197,23 

llOOM 

, p-amino- 

N-benzoy!anihne 

;vH,NC6H4- 

212 24 

1101 

, o-nltro- 


CONHCbHb 

NOjC6H4- 

242 23 

1102 

, o'-nitro- 


CONHCaBb 

C 6 H 8 CONHC 6 H 4 - 

242 23 

1103 

, m-nltro- 


N 02 

NO»CeH4- 

242 23 

1104 

, m'-nitro- 


CONHC 5 H 6 

C6H8CONHC6H4- 

242 23 

1105 

, p-nitro-. 


NO 2 

NOjC6H4CONHC*- 

242.23 

1106 

, p'-nitro- 


Hi 

CbH5CONHC«H4- 

242 23 

1107 

, thio- 


N 02 

CsHBCSNHCeHi 

213 29 

1108 

1109 

, 3,4,5-trihydioxy-, 

Benzaurin 

See GaUanilide. 
p,p'-dihydroxytnpheriyl- 

C6H8(C6H,0H)2 

292 32 

1110 

nil 

1112 

1113 

Benzazide. 

1- Benzazine. 

2- Benzazine. 

Benzene’’ 

carbinol 

See Benzoyl azide 

See Qutnohne. 

See leoguinoltne. 
benzol, benzole; phene* 

COH or 

C«H5(0HC8H4)- 
C C«H4.0 

CeHs 

(274 30) 

78.11 

1114 

, hexabromidc. 

See Cyclohexane, l,2,3,4,6,6-/te 

xabromo-*. 


1116 

, hexachlonde. 

See Cyclohexane, l,2,3,4,6,6-5c 

xachloro-*. 


1116 

1117 

1118 

1119 

1120 

, acetyl-. 

, acetylenyl-. 

, l-allyl-3,4-methy 

, amino-. 

, aminodimethyla 

See Acetophenone. 

See Benzene, dhynyl-. 
lenedioxy-*. See Safrole. 

See Anthne. 

mino-. See Phenylenedtamin 

e,N, N-dimethyU. 


1121 

1122 

, amoxy-. 

, amyl- 

See Ether, amyl j^iyl. 
1-phenylpentane.. .. 

C«H«(CHi)4CH3 . 

148.24 

1123 

1124 

, sec-n-amyl-. 

, ferf-amyl- 

See Benzene, ia-^etkidbutyl)‘. 
2-methyl-2-phenylbutane . . . 

C8H8C(OH,)|OjH5 

148 24 

1125 

, 1 -amyl-2, 4-dihyd 

roxy-. See Reeomnol, i-anyl 



1126 

1127 

, anilino-. 

— azimino-. 

See Dtphenylamine*. 

See 1,2,3-Benzotnazole, 




♦Name approved by the International Union of Chemistry, 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 
point, ®C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/mi 

Water 

Alcohol 

Ether, etc. 

1090 








1091 

need, f dil. ul 

1 402- 

4 

176 6 

317 

s b 

8. 

8. eth. 

1092 

yol. monocl. 


142 7 

315 

s. h. 

s. 

s. eth. 


need f. w. 






1093 

need, f w 


201 4 


V si s. 

s. 

s. eth. 

1094 








1095 

col. cr 


80 

d 

s 

V. s 

si. s eth. 

1096 

pi f a! 


141 


1. 

s. 

8. eth 

1097 








1098 








1099 








1100 

col. leaf. f. al , 

1 321- 

4 

161 

lI7-(,io 

V si 8, 

3 16®» 

si. 3. eth. 

IIOOM 

col. cr 


135-6 



8 


1101 

wh. need f. al 


155 


V. b1. b 

V. S 

si. s. eth. 

1102 

ycl. need f. al 


94-8 


si. 8 h 

3. 

V. 8. eth. 

1103 

leaf f. w. or al. 


153-4 

.-ubl 

V. si. R 

S. 

s. eth., b 2 . 

1104 

leaf. f. amyl al 


157 


c. 

1. 

si. S. 

V. s. chi. 

1105 

leaf f. eth 


210-11 


V si. 8. 

s. 

s eth 

HOC 

yel need 


199 


1. 

si s h 


1107 

yel, pr. f. al 


100-2 

d 

i. 

s. 

V 8 eth 

1108 








1109 

brick red powd 


100 


V si 8. 

s. 

s eth , si s b. 
bz 

1110 








nil 








1112 








1113 

col. rhomb, pr 

0 8794“ 

5 51; 

80.093- 094 

i 0 082“ 

so 

» eth., ac- a.. 


or inflam. 


5 48- 49 


1 


acet., tol., s. 


hq-l 

1.50142“ 






chi 

1114 








1115 








1110 








1117 








1118 








1119 








1120 








1121 








1122 

col liq , 

0 860- 

-78 25 

202 1 

i. 

*• 

ao eth. 


1.4751‘» 

4 






1123 








1124 

liq., 

0 87361® 


189-91 

i. 

so 

so eth 


1 49154“ 







1125 








1126 








1127 






1 



For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt. 

1128 

1229 

1130 

Benzene, benzoyl-. 

, benzyl-. 

, l-benzyl-4-etnyl- 

See Benzophenone. 

See Methane, diphenyU. 
p-ethyldiphcnylmethane . 

C«H6CH2C6H4C2H6 

196 28 

1130M 

, l-benzyloxy-2-me 

thoxy-4-propenyl-. Sec/« 
See Biphenyl, benzyl-. 

phenyl bromide 

oeugenol, benzyl ether 


1131 

1132 

, benzylphenyl-. 

, bromo-* 

CsHjBr. . . 

157 02 

1133 

, l-bromo-4-(4-bro 

mophenoxy)-. Sec Ether, bi 

s-p-bromophenyl 

BrC6H4Cl. 


1134 

, l-bromo-3- 

m-bromochlorobenzene 

191 47 

1135 

chloro-* 

, l-bromo-4- 

p-bromochlorobenzenc 

BrC«H401. , 

191 47 

1136 

chloro-* 

, (a-bromoethyl-) . 

1-bromo-l-phenylethane 

CHsCHBrCsH^ 

186 07 

1137 

, l-bromo-4- 


BrC8H4F. 

175 01 

1138 

fluoro-* 

, l-bromo-2-iodo-* 


BrCeH4l.. 

282 93 

1139 

— — , l-bromo-3-lodo-* 


BrCflH4l.. 

282 93^ 

1140 

, l-bromo-4-iodo-* 


BrC6H4l. 

282 93 

1141 

, l-bromo-2- 


BrCcHiNO- 

202 02 

1142 

nitro-* 

, l-bromo-3- 


BrC6H4N02 

202 02 

1143 

nitro-* 

, l-bromo-4- 


BrC6H4N02 

202 02 

1144 

1145 

1146 

nitro-* 

, (/9-bromovinyl)-. 

, butoxy-*. 

, butyl- 

See Styrene, 0-bromo- 
See Ether, butyl phenyl. 
1-phenylbutane . 

CsHsCHaCHsCHi- 

CHa 

C6H6CH{CH3)CsHt 

134 21 

1147 

, sec-butyl- . . 

2-phenylbutanc . . . 

134 21 

1148 

, ter^-butyl- . . . 

2-mcthyl-2-phenylpropane 

CoH*C(CH.)3 

134 21 

1149 

, l-terf-butyl-3.5- 

musk xylene 

(N02)aC„C(CH.)3- 

297.27 

1150 

1151 

dimethyl-2,4,6- 

trinltro- 

, butylmethyl-. 

, 1-butynyl- 

See Toluene, butyl-. 

1 -phenyl- 1-butyne , ethyl- 

{Clhh 

CgH(,C;CCH2CH4 

130 18 

1151H 

1152 

, butyryl-. 

, chloro-* 

phenylaeetylene 

See Butyrophenone. 
phenyl chloride 

CoHgCI 

112.56 

1153 

, l-chloro-2,4- 

4-chloro- 1 ,3-dinitrobenzcnp 

(N02)2C\H3C1 

202 56 

1154 

dinitro-* 

, l-chloro-3,5- 

5-chloro-l ,3-dinitrobcnzeno 

(N02)2C6H3C1 

202 56 

1155 

dinltro-* 

, 2-chloro-l,3- 


(N02)2C6HaCl 

202 66 

1156 

dinitro-* 

, 3-chloro-l,2- 


(N02)2C6H3C1 

202 56 

1157 

dinitro-* 

, 4-chloro-l,2- 


(N02)2C4H3C1. 

202.56 

1167M 

dinitro-* 

, l-chloro-4- 


C 108 H 4 F . 

130 55 

1158 i 

fluoro-* 

, l-chloro-4-iodo-* 


Cir«H4T 

238 47 


♦Name approved by the International Union of Chemistry, 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

point, T 

Water 

Alcohol 

Ether, etc. 

1128 

1129 

1130 

liq 

0 9851* 


294 5 


8. 

s. eth., ehl. 

1130M 

1131 

1132 

col, oily liq.. 

1.4991- 

-30 6 

155-6 

0 0446" 

10 4" 

71 3eth.;8. bx. 

1133 

1134 

1 55977 

1 5 

I 6302- 

4 

-21 2 

196 

1 

V. 8. 

V. s. eth. 

1135 

col. rhomb or 


67 4 

196 3 

1. 

S. 

8. eth. 

1136 

monocl. pr. 
llQ .... 

1 3108- 


200-10 d., 

1. 

s. 

s. eth. 

1137 

col, liq., 

1 593“ 

-17 4 

105-7" 

151 6 

1. 

s. 

8. eth. 

1138 

1 5310« 
col. liq . . 

2 257- 

2.1 

2577" 

j 

V si. 8 

V. sl 8. ac. a. 

1139 

col. oily liq. 


-9 3 

(124-7'7) 

2627" 

i. 

V. si. 8. 

V. sl 8. ac. a. 

1140 

col. need, or pi. 


92 

251 57" 

i. 

sl s 

8 eth. 

1141 

pa yel. cr. f. al. 

1 6245y 

42 (36-9) 

261 

i. 

V 8 

8 eth , bz. 

1142 

rhomb cr., 

1 7036- 

56 

256 5 

V si s 

s 

s eth , bz. 

1143 

1.5979 

col. rhomb, pr 

imi 

127 

256 

1 

1 38 c 

s ctb., bz. 

1144 

1145 

1146 

col liq , 

0 862 

-81 2 

180(181-3) 

i. 

(C 

« eth. 

1147 

^ 1 494“ 
col liq., 

0 8634- 

-82 7 

173 5 

j* 1 

CO 

« eth. 

1148 

1.4894« 
col. liq , 

0 867- 

-58 1 

168 7 

1. 

V 8 

V. s. eth. 

1149 

1.496()2<» 

4 

113 


]. 

sl. s. 

s. eth. 

1150 








1151 


0 


203 

1. 

s. 

s. eth. 

IISIH 








1152 

col bq., 

1 1066- 

-15,fri.-55 

132 

0 0488" 

oo 

« eth.; s. chi.. 

1153 

1 52479 
yel. rhomb, f. 

4 

al.6972^ 

a 53 4 

315 

i. 

s. 

CSj, bz. 
s. eth. 

1154 

eth. 

col. need f. al 

^1.680^ 

(51), ^43, 
727 

55 (50) 

volat. in 

1. 

s. 

s. eth. 

1155 

yel. need. f. al. 

1 6867W.5 

87 

steam 

315 

1 

V. 8. 

s. eth. 

1156 

pr. f. et al 


78 (86 8) 


1. 

s. 

s. eth. 

1167 

yel monocl. 

al.697j; 

a36 3; 

315 d. 

>• 1 

s. ^ 

V. s eth.; s. 

1157M 

rhomb, f. eth 

col. hq , 

^ 6867-^® 

/537 1; 

1 738 8; 

528 

1 -27 7 

130 1 

1 . 

1 

a. 

bz. CS 2 

s. eth. 

1158 

1.4990“ 
col. leaf. f. al 


57 

226-7 

i. 

s 



For explanatiooa and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

1169 

Benzene, chloromercu 

ri-. See Mercury chloride, phen 



1160 

, l-chloro-2- 

nitro-* 

o-chloronitrobenzenc . 

C 1 C 6 H 4 N 02 

157 56 

1161 

, l-chloro-3- 

nitro- “ 

rn-cbloronitrobcnzcne 

C 1 C 6 H 4 N 02 

157 56 

1162 

, l-chloro-4- 

nitro-’i' 

j'-chloromtrobenzenc 

C 1 C.H 4 N 02 

157 65 

1163 

1164 

1165 
1100 

, l-chloro-2,4,5- 

trinitro-* 

, l-chloro-2,4,6-tri 

, 2“Chloro-l,3,5-tii 

, cyclohexyl-. 

nitro-*. Sec Picryl chloride 
nitro-*. See Picryl chloride 
See Cwlohexane, phenyl-. 

See (hPhenylenediaminc, N, N' 
See Phenylenediamine. 

See Diazoamtnobenzenc. 

(N02)3C6H2C1 . 

247 56 

1167 

1168 
1169 

, 1,4-diacetamido-. 

, dianriino-. 

, dlazoamino-. 

-diaceiyl-. 


1170 

, 1,2-dlbromo-* 

o-dibromobenzcne . 

C8H4Br2. . 

236 92 

1171 

, 1,3-dibromo-*. 

m-dibromobenzene 

C8H4Br2. . 

235 

1172 

, 1,4-dibromo-’*' 

p-(bbromobenzene 

ChH4Br2. 

236 92 

1173 

, 1,2-dibutoxy-* 

pyrocatet:hol dibutyl ether 

C6H4[0(CH2),- 

CH 312 . 

C8H4lC(CH3)3]-(p) 

CgH4C12 

222 32 

1173M 

1174 

, 1,4-di-ter^-butyl- 


190 32 

, 1,2-dichloro- ' 

o-dichlorobcnzcne 

147 01 

1175 

, 1,3-dichloro-* . 

m-dichlorobenzeii c 

C 8 H 4 C 12 

147 01 

1176 

1177 

, 1,4-dichloro-* . 

, 1,3-dicyano-. 

?>-d»chlorobenzpre 

See hophthaloniink. 

C 8 H 4 CI 2 . . . 

147 01 

1178 

, 1,2-diethoxy-*. . . 

pyrocatechol diethyl ether, 
catechol diethyl ether 

C6H4(0C2H6)2 . 

166 21 

1179 

, 1,3-dlethoxy-* 

resorcinol diethyl ether 

C6H4(0C2H5)2 

166 21 

1180 

, 1,4-diethoxy-* 

hydroquinone diethyl cl her 


166 21 

1181 

— 1,2-diethyl-* 

o-diethylbenzene 

CoH4(C2H8)2 

134 21 

1182 

, 1,3-diethyl-*. . 

m-diethylbenzeno. . . 

C6H4(CiE5)2. . 

134 21 

1183 

1,4-diethyl-* . . 

7 >-diethylbenzene 

C8H4(C3H6)2. . 

134 21 

1184 

, (diethylamlno)m 

ethyl-. See Tduidme, N. N- 

diethyl-. 


1185 

1186 

1187 

1188 
1189 

, l,3-diethyl-5-met 

, dihydro-. 

, 1,2-dihydroxy-. 

, 1,3-dihydroxy-. 

, 1,4-dihydroxy-. 

hyl-*. See Toluene, Z,h-diethyl 
Cydohexadiene.* 

See Pyrocatechd. 

See Resorcxnd, 

See Hydroquinone. 
o-diiodobenzcne 

CeRih 


1190 

, 1,2-dilodo-*. ... 

329.93 

1191 

, 1,3-diiodo-* 

m-diiodobenzene 

C6H4I2 . 

329 93 

1192 

, 1,4-dilodo-* . . .. 

p-diiodobcnzenc 

C6H4I2 

329.93 

1193 

, 1,3-dlisoamoxy- 

resorcinol diisoamyl ether 

C 6 H 4 {OCHaCH 5 - 

CHfCHi)?]* 

260 37 


♦Name approved by the International Union of Chenwstry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


i Solubility in erams oer 100 ml of 


form, color 

Boiling 
point, T 




No 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

1159 








1160 

monocl. need 

1 368“; 

32 5 

245 7 

i. 

s. 

8. eth., bz. 



1 305- 

4 






1161 

pa. yel 

1 534- 

unst. 23 7: 

235-6 

1. 

V. 8 h. 

s eth , bz., ac. 


rhomb pr 


stab. 44 4 




a., chi., CJSs 


f.al. 


(46) 




1162 

monocl pr 

1 520 j 

83 5 

242 

i. 

S 

8. eth , CS 2 

1163 

yel or f. al 1 


116 


1. 

V. s h 

s. h bz. 

1164 








1165 








1186 








1167 








1108 








1109 

1170 

1 

col hq , 

1 9657— 

1 8 (5 6); 

221 (224) 

1 

s 

» eth. 


1 611717-5 


frz. 6-7 




1171 

col. liq., 

1 9523— 

-6 9 

219 5(217) 

1. 

8 

8 eth. 


1. 6083i7.fi 






1172 

col. monocl. f 

2 261~: 

86 9 

218-19 

1 

107fi 

717® eth.; 


al , 1.57425 

liq 1 8418« 





1 > 0 CS 2 : s. 

1 aoet , Igr. 

1173 

pa yel. liq . 



135-8» 




1173M 

wh. cr 


75 

236.5 

1. 

V. 8. 

8 eth. 

1174 

col. hq., 

1 3048- 

-17 5 

180-3 

0 014575 

S. 

s. eth. 


1 5518« 

4 






1175 

col Iiq., 

1 288- 

-24 8 

172 

0 01237fi 

8. 

8. eth., bz. 


1.54570»*» 

4 





1176 

monocl. If. f 

1 4581— 

53 

173 4 

0 007075 

sl. 8. . C , 

r. 8. eth.; 8. bz., 


al , 1.52104«« ' 

* 




V. 8. h 

chl., CS 2 

1177 








1178 

cr. f. pet oth 


43-5 

1 




1179 

pr 


12 4 

234-5 

, 

8 

s. eth. 

1180 

leaf .... 


71-2 

246 


V. 8. 

V. 8. eth., chl. 

1181 

col. hq 

0.8662“ 

<-20 

184 0-4.5 

1. 

S. 

' s. eth. 

1182 

col. hq , 

0 8602- 

<-20 

181-2 

1. 

8. 

1 s eth. 


I 4955M 

* 






1183 

col. hq , 

0 8675 

-35 

182-3 

1, 

S. 

s. eth. 


l,4978i< 

865- 






1184 


4 






1185 








1186 








1187 








1188 



1 





1189 








1190 

monocl. pi. or 


27 ; frz. 

286-7 

V. b1. s. 

s. 

V. s. eth. 


pr. f. Igr. 


23 4 





1191 

1 rhomb, pi f 


40, frz. 

284 8 

1. 

8. 

s. eth., chl. 


al.-eth 


34 2 




1192 

rhomb, if. f. al. 


129 4 

285, subl. 

1. 

8. 

V 8. eth. 

1193 

cr. f. w 


47 






For exjJanations and abbreviations see beguming of taUe. 


653 





PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

1194 

Benzene, 1,2-dimethox 

y-*. See Veratrole 



1195 

, 1,3-dimethoxy-* 

resorcinol dimethyl ether . 

C8H4(0CH3)2 

138 16 

1196 

, 1,4-dimethoxy-* 

hydroquinone dimethyl ether , 

C8H4(0CH3)2 . 

138 16 

1197 

, 1,2-dimethyl-*. 

See (hXylene. 



1198 

, 1,3-dimethyl.*. 

Seem-Xpicne. 



1199 

1200 

, 1,4-dinxethyl-*. 

, 1,2-dinitro-* .... 

See p~Xykne. 
o-dimtroDenxene 

C8H4(N02)2 . . 

168 11 

1201 

, 1,3-dinitro-* 

m-diiutrobenzene 

CfiH4(N02)2 . , 

168 11 

1202 

, 1,4-dinltro-* 

p-dinitrobenzene 

CgH4CN02)2 

168 11 

1203 

, 1,3-dlphenyl- 

m-phenylbiphenyl , 
m-terphenyl 

(CeHOzCelh 

230 29 

1204 

1,4-dlphenyl-. 

See Terphenyl. 

C6H4(0CH2CH2- 

CH4)2 

CbH4((X^H2CH2- 


1205 

» 1,2-dlpropoxy-* 

pyrocatechol dipropyl eth^r 

194 27 

1206 

, 1,3-dlpropoxy-* 

resorcinol dipropyl ether 

194 27 


CEih 


1207 

1208 

, ethenoxy-*. 

, ethoxy-*. 

See Ether, phenyl vinyl. 

See Phenetok 



1209 

, l-ethoxy-2-meth 

oxy-4-propenyl-. See hoe 

ugenol, ethyl ether 


1210 

, ethyl- 

phenylethane . 


106 16 

1211 

, l-ethyl-4-i8o- 


C2H8C6H4CH> 

162 27 

butyl- 


CH(CHs)2 


1212 

, 1-ethy 1-3-180- 


CjH5C6H4- 

148 24 


propyl- 


CH(CH»)2 . 


1213 

, 1 -ethyl-4-i80- 


CiEtCeR*- 

148 24 


propyl- ! 


CEiCEih 


1214 

, ethylmethyl-. 

See Toluene, ethyl-. 

NO 2 C 6 H 4 C 2 H 6 . 


1215 

, 1-ethy 1-2-nitro- 


151 16 

1216 

, l-ethyl-3-nitro- 


NOjC6H4C2Ht 

151 16 

1217 

, l-ethyl-4-nitro- 


NOjCeHiCzHft 

151 16 

1218 

, l-ethyl-4-propyl- 


C2H*C6H4(CH2)2- 1 
CHs 

148 24 

1219 

, ethylsulfonyl-*. 

See Sulfone, ethyl phenyl. 


1220 

, ethynyl-. 

phenylacetylene; acetyienyl- 
benzene 
phenyl fluoride 

CeHiCrCH 

102 13 

1221 

, fluoro-* 

CsHsF 

96 10 

1222 

, p-fluorobromo-. 

See Beneene, l-bromo-i-Jiuoro- 

* 

1223 

, l-fluoro-4-iodo-* 


FC 6 H 4 I . . 

222 01 

1223H 

, l-fluoi:‘ 0 - 2 -nitfo-* 


FC6H4NOj .. 

141 10 

1223K 

— — , l-fluoro-3-nitro-* 


FCelhNOj .. 

141 10 

1223M 

, l-fluoro-4-nitro-* 


FC8H4NOt. . . . 

141 10 

1224 

, hexabromo-* , . . 

perbromobenzene 

CSte. 

561 56 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, ®C 

Boiling 

1 Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

1194 








1195 

col liq 

1 0803 - 

4 

-52 

216 5-217 7 

V si. s. 

8. 

s. eth. 

1196 

1197 

1198 

1199 

col leaf. f. w 

1 05.3-' 

56 

212 6. 

10929 

i 

V. S. 

V. s. eth.;s. bz. 

(290 

col -yel. 
monocl. pi. 
f.al. 

1 565” 

118(116-7) 

3nFs 

0 01 c , 
0.38199 

3 825 

27 118 chi.; 

5 0“ bz.; 8. 
me. al. 

1201 

col.-yelsh. 
rhomb, need 
or pi. f. al 

1 .571-' . 

I 5656?- 

4 

89 .57 

302 8779 
(291) 

0 046915, 
0 .32199 

1 

2 6029 

6 715 Pth.; 

34 7«8 bz.; 8. 
tol,, chi., 
ethyl acet. 

1202 

col -ycI 
monocl 
need f. al 

I 625?-“ 

4 

173 4 

299777, 

subl. 

0 18190 

0 429 

1 82 « chi : 

2 3“ bz.; s. 
ac. a. 

1203 

1204 

1205 

1206 

1207 

1208 
1209 

need. f. al 

liq., 1.5138« 

1 

86-7 

363 

117-2019 

251, 

127-812 



8 eth., ac. a., 
bz. 

1210 

1211 1 

col. liq , 

1 49828><-5 
llq 1 

0 8liG9y 

-93 9 
(-92 8) 

130 15 
(134-6) 
209-13 

0 014'5 

1. 

eo 

00 eth. 

8. eth. 

1212 

liq 


<-20 j 

190-2 

1. 


s eth. 

1213 

liq 

0 8606^ 

<-20 

197-8 

i 


8 eth. 

1214 








1215 

col liq 

1 126^ 

-23 

223-4 

1 

V s. 

V. 8. eth. 

1216 

col liq 

1 135?^“ 


242-3 

1 

V. 3. 

V. B. eth. 

1217 

col li(i 

1 124?f 

-32 

241-2 

i 

V. 8. 

V. 8. eth. 

1218 

liq 

0 867 j 


202-5765 

1 


s eth. 

1219 








1220 

col liq, 

1 5524'^ ® 

0 9295*? 

-40 to -48 
(-56) 

143 

1. 

OQ 

oo eth. 

1221 

1222 

col lig., 

1.404. 

1 024*? , 

-41 9 

84 85 

0 I54S9 

00 

00 eth. 

1223 

col. liq . . . 


-27 2 
(-19 3) 

183 2 

'• 

S. 

s. eth. 

1223H 

yel liq , 

1.54880 

1 337517-2 

-6 

214 8 

1 

B. 

s. cthu 

1223 K 

ycl liq , 

1.53622 >8 

1 325419 

3 6 

200 15 

i. 

S. 

s eth. 

1223M 

sld , 1 53156 

1 330 

27 

205 3 

1. 

S. 

8. eth. 

1224 

monocl need, 
f hi 


306 


1. 

1. 

i. eth. ; si. s. bzz 


For explanations and abbreviations see beginning of table. 
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No. 

Name 

Rynonynw 

Formula 

Mo! 

Wi 

1225 

Benzene, hciachloro-* 

perehlorobenzene 

ChCle 

284 80 

1226 

, heiaethyl-. 


(VCM,h . 

246 42 

1227 

1228 

, hexahydro-. 

, hexahydrozy- 

Sec Cyclohexane, 
benzenehexol 

(\(OH)o 

174 11 

1229 

, hexaiodo-^ . . . 

Iienodobenzeiie 

(Vie 

833 58 

1230 

, hexamethyl- 


(V(CH,)6 

162 27 

1231 

1232 

1233 

, hexyloxy-. 

, hydroxy-. 

, iodo-* 

See Ether, hexyl phenyl 

See Phenol. 
jiheuyl iodide 

(VHJ 

204 02 

1234 

, l-iodo-2-nitro- + 


NO-ZVHJ 

249 02 

1235 

, l-iodo-3-nitro-+ 


NOl-CVKiI 

249 02 

1236 

, l-iodo-4-nitro-* 


N()-.(\HiT 

249 02 

1237 

, iodoso- 


(VHfclO 

220 02 

1238 

, lodoxy- 


CeHelO: 

236 02 

1239 

1240 

1241 

, isoallyl-. 

, isoamoxy-. 

, isoamyl- 

See Benzene, propenyl- 
See Ether, tsoamyl phenyl 
3-inethyl-l-phenvlbutane 

(VIUfCH.)- 

148 24 

1242 

1243 

, isobutoxy-. 

-- , isobutyl- 

See Ether, isohutyl phenyl 
2-inethyH-phenylpropane 

CliiClh)! 

(VH 4 CH 2 - 

134 21 

1244 

, isohexyl- 

4-met hy 1- 1 -pheny Ipen t a t le 

(VIIefCH,),- 

162 27 

1245 

. isopropenyl- . 

2-phenylproi>ene, une-mei hvl- 

CHi- 

118 17 

1246 

1247 

1248 

1249 

1250 

1251 

1252 

, isopropoxy-^. 

, isopropyl-. 

, isopropylmethyl- 

, methoxy-*. 

- — , l-methoxy-4-pro 

methyl-. 

— — , (a-methylbutyl)- 

pheiivlethvleiie 

Sw Ether, xmpropyl phenyl 

See Cumene. 

. Sec Cymene 

See Amsole 

penyl-. Hoc .i net hole 

See Toluene 

2-phenylpentane, «er-«-ani\ 1- 

(VHeCH(CH3). 

148 21 

1253 

— 3,4-methylenedio 

benzene 

xy-l-propenyl-. i^lnomf 

CH.CH.CH 3 

role. 


1254 

— , ( is- methylpropox 

y)-*. See Ether, leobutyl pheny 

1 


1255 

1256 

— — , methylpropyl-. 
, nitro-* .... 

See Toluene, propyl-. 

CVHiNO, . . . 

123 11 

1257 

, nitroso-* 


(VHfcNO . .. 

107 11 

1258 

1259 

, pentaamlno-. 

pentabromo-* 

See Henzenepentamine* . 

CJIBrs . 

472 65 

1260 

pentachloro-* 


(VIKMj . 

250 35 

1261 

— pentaethyl-* . 


{(^H6IfiC,H 

218 37 

♦Name approved by the International Umon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 




Solubility in grams per 100 ml of 



Density 

g/ml 

Melting 
point, “C 

Boiling 
point, ®C 





No. 

and index of 
refraction 

Water 

Alcohol 

Ether, etc. 

1225 

monocl or 

1 S69-'*''>: 

227(224-6) 

326 

i. 

i. e,, V. 

V. sl. 8 eth., 8. 


rhomb pr 

2 044« 



si 8 h. 

h. bz. 

1226 

col monocl. 

0 83l'M 

129 

298 

i. 

s. 

V. 3. eth., bz. 


f al, 

1 480iW-< 







1227 








1228 

need. f. HCl. 


d 200 


si .s. 

si. s 

si. s. eth , bz. 

1221) 

red-br. need 


350 d. 


1 

i. 

1 eth. 


f.bx. 







123n 

col rhomb. 


166(1.59-62) 

265 

1 

0 16“ 

V s- bz. 


pi f. al , 

1 8012, 

1 745, 1 5032 
(587 m^) 


t 





1231 








1232 







ao eth.; 8. cbl. 

1233 

col hq , 

1 832-- 

-31 4 

IKS 6 

0 034»« 

s 


1 62145i»' 






sl. s. eth. 

1234 

ycl. rhomb 

J 810”’’ 

49 4 

290 

1. 

si. s 


need 






si. s. eth. 

1235 

col. cr . 

1 804 

36 

280 

1 

si. s 

1236 

col. need 

1 80t)0^ 

171 5 

288 1 

1 

si h 

sl 8 eth 

1237 

yel. powd 


exp abt 


s 

S 

1 . c , s. h eth ; 



210 




s h chi. 

1238 

need. f. w 


exp 236 -7 


V si s 

1. 

V s bz., cbl.; 








s b ac. a. 

1239 

i 

i 






1240 







« eth. 

1241 

col. liq. 

0 885“-” 

4 


194(198-9) 

' 

90 

1242 

1243 , 

col liq, 

0 8673-“- 


171 1 

, 

« 

» eth. 


1 4957»‘'S 

■* 





s eth. 

1214 

li(i . 

0 857 


214-5 

1 

si s. 

1245 , 

col hq . 

0 919.39-“® 


160 5-1 5 

1 

s 

s. eth. 

1246 i 








1247 1 








1248 








1249 








1250 








1251 








1252 

liq 

0 874--^ 


189 3 

1. 

s. 

s. eth. 


* 


(191 -3) 




1254 








1255 





0 192», 



1256 

yel liq., 

1 19867“^ 

.5 7 

210 9 

V. s. e 

V. s. eth.; s. 


1 55291 

* 



0 8«» 


bz., oils 

1257 

col. rhomb, or 


68 

59W 

1. 

6. 

s. eth.. chi. ; sl. 


monocl. f. 
eth. 


1 




s. Igr. 

1258 




subl. 




1259 

need, f . al . 


293 


sl s 

sl.s. cth.;s. bz. 

1260 

need f. al 

I 8342-” 

86 

277 

1. 

V. sl. s 

V. 8. eth.; s. 


4 





bz., CSz 

1261 

col liq , 1 516 

0 896 

<-20 

277 

1. 




I' or explanations and abbreviations see besinning of table. 
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No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

1262 

Benzene, pentaiodo-’’' 



707 67 

1263 

pentamethyl-* . 


(( -Ti3)fcCfin 

148 24 

1264 

, perbromo-. 

See Benzene, heiabroma-*. 



1265 

, perchloro-. 

See Benzene, hexaclUoro-*. 



1266 

— , periodo-. 

See Benzene, hexaiodo-*. 



1267 

phenoxy-*. 

See Phenyl ether. 



1268 

, phenyl-. 

See Biphenyl. 



1269 

- phenyldithlo-+. 

See Phenyl disulfide. 



1270 

, phenylsulfonyl--*. 

See Phenyl sulfone. 



1271 

, phenylthio-”*. 

See Phenyl sulfde 



1272 

- (2-propenoxy)-*. 

See Ether, allyl phenyl 



1273 

, propenyl- . . . 

1-phenylpropeiie, 1-propcnvl- 


118 17 



benzene; joballylbenzenc 



1275 

, propoxy-’'. 

See Ether, phenyl propyl 



1276 

, propyl- . . . . 

l-phenylproi)ane 

('bHsCHsCIljC’H,) 

120 19 

1277 

•“ — , 1-propynyl-. 

See Propyne, 1-phenyl- 



1278 

- — , 1,2,3,5-tetra- 


CbH2Br4 

393 


bromo-* 




1279 

- 1,2,4,5-tetra- 


C„n2Br4 

393 74 


bromo-* 




1280 

— , 1,2,3,4-tetra- 


(’wlb-CU 

215 90 


chloro-’t^ 




1281 

, 1,2,3,5-tetra- 


{V.H2ri4 

215 90 


chloro-’*' 




1282 

- , 1,2,4,5-tetra- 


Vdlf'U 

215 90 


chloro-* 




1283 

, 1,2,3,4-tetra- 


((W4(V,H. 

190 32 


ethyl- 




1284 

, 1,2,4,5-terra- 


(C2H6)ir6H2 

l‘)() 32 


ethyl- 




1285 

, tetrahydro-. 

See Cyrlnhexene. 



1286 

— tetrahydroxy-. 

See Benzeneietrol 



1287 

1,2,3,4-tetraiodo- 

* . 

Cr.H-.l4 

581 76 

1288 

, 1,2,3,5-tetraiodo- 

+ 

(V.II 2 I 4 

581 7b 

1289 

~, 1,2,4,5-tetraiodo- 

* 

('’„H2l4 

581 76 

1290 

, 1,2,3,4-tetrameth 

yl-. See Prehnifene. 



1291 

, 1,2,3, 5-tetrameth 

yl-. See Isodurcne. 



1292 

, 1,2,4,5-tetranieth 

yl-. See Durene 



1293 

— , triamino-. 

See Bemenetriaminc 



1294 

, triazo- 

diazobenzene imide; phenyl 

(;.HbN3 

119 12 



azoiinide 



1295 

, 1,2,3-tribromo-’*' 

e-tnbromobenzene , 

CfiHsBra 

314 83 

1296 

-, 1,2,4-tribromo-* 

a»-tnbromobenzcne 

CfiHaBrn 

314 83 

1297 

, l,3,5-tribromo-+ 

8?/ffi-tnbromobenzene 

C.,H3Br3 

314 83 

1298 

, 1,2,3-trichloro-* 

D-tnehlorobenzene . . 

CRH 3 CI, 

181 46 

1299 

, 1,2,4-trichloro-* 

as-tnchlorobenzene . . . 

C 0 H 3 CI 3 

181 46 

1300 

, 1,3,5-trichloro-* 

«j/T7i-tnchlorobenzene 

CbH,C13 

181 46 

1301 

— — 1,3,5-triethoxy-* 

phloroglucmol triethyl ether 

C6H3(OC2Hi)3 

210 27 


♦Name approved by the International Umoa of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, *C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, T 

Water 

Alcohol 

Ether, etc. 

1262 

need. f. al 


172 

.subl. 

1. 

V. bl. 8. 

V. sl. s. eth.; 8. 

1263 

col. pp. f. dll. 

li<l 

53 

230 

I. 

V 8. 

chi., h ac. a. 

1264 

1265 

1266 

1267 

1268 

1269 

1270 

1271 

1272 

1273 

al, 

1.5048972-* 

col liq. 

0 847i»2 

0 914“°; 


175, 

1 

S 

» eth. 

1275 

1276 

col liq., 

0 924^® 

0 862-- 

-101 6 

(176-7) 

159 45 

0 00615 

K. 

s. eth. 

1277 

1278 

1 4954912-25 

need. f. al 


98.5 

(153-7) 

329 

1 

V. sl. s. 

V. B eth., bz. 

1279 

munocl pr. f 

3 027®® 

178 



V. sl. s 

V, 8. eth. 

1280 

(\S2 

nei'd 


47 5 

254 

i. 

sl. s. 

V. s. eth., CS 2 

1281 

need f. al 


51 

246 

si. s. c., 

V sl. s. 

s eth.; V. s. 

1282 

monocl need 

1 734y; 

138 

246 

b. h. 

i 

si. s h 

CS 2 

b. eth., bz., CS 2 

1283 

f eth 

hq, 1.5083 .. 

1 858^ 

0 887 

i 

254 j 

1 

sl. s 

s. eth. 

1284 

col liq. or cr , 

0 888- 

13 

250 

, 

V 8. 

V. 8. eth. 

1285 

1286 

1287 

1288 

1.5025 

pr. f. CB-z. 

pr f. eth 

4 

! 

136 

148 

subl. 

subl. 

1 . 

V s. 

V, sl s 

V. s. eth.; s. 
chi. 

V. si. s. eth.; 

1289 

need f. eth. 


254 

subl. 

1 

V sl s 

V. s. h. ac. a. 

V. sl. 8 eth.; 

1290 

1291 

1292 

1293 

1294 

ycl. oil, 

1 07822 


59’2, exp. 

1. 

sl. s. 

V s. CS-j 

bl. 8. eth. 

1295 

1 1 5642122.5 

col monocl. 

2 658 

87 4 


1 . 

sl. b. h. 

V. s. eth. 

1296 

pr. f. al. 
need f. al 


44 

276 

i. 

sl s. 

s. eth., CSs; v. 

1297 

need f. al 


119-21 

278 

i. 

sl 8. h. 

B. bz. 

s. eth., bz., chi. 

1298 

pi. f al . ... 


52 

219 

1. 

sl. s. 

V. 8. eth. 

1299 

col. rhomb.. 

1.574-^-? 

17 

213 

i. 

sl s. 

V. s. eth. 

1300 

1.5671 

Ing. need 

4 

63 

208 5 

i. 

s. 

V. 8. eth. 

1301 

coT cr 


43 

1752< 

1. 

V. s. 

V. s. eth. 


For explanations and abbreviations sec beginning of taUe. 
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PHYSICAL CONSTANTS OF 


No 

Namr 

Synonyms 

Formula 

Mol 

\\t 

1302 

Benzene, 1,2,4-tri- 

o»-triethylbenzene . 

(C-HOiCcHa 

162.27 

1303 

ethyl- 

, 1,3,5-triethyl- . 

8 VJB-tricthylbenzenp 

(Ci!H6)3C6Ha 

162 27 

1304 

, 1,3,5-trlhydroxam 

ino-. See l,3.6-r;/Wo'(Wrt«f//J 

one, tnonme. 


1305 

1300 

1307 

1308 

, 1,2,3-trihydroxy-. 
-, 1,2,4-trihydroxy-. 
- , 1,3, 5- trihydroxy-. 
1,2,3-triiodo-* 

Sec PyrogaUd. 

See 1,2, i-BemeneirioL 

See Phloroglunnol. 
t>-truodobenzene 

CM,h. .. 

465 Si 

1309 

, 1,2,4-triiodo-'^ . 

a«-trnodobenKeiie 

(\H 3 I 3 . 

455 84 

1310 

, l,3,5-triiodo-i‘ 

«//w-trnodobeiiz(‘nc 

(’uHJ, . 

455 8 t 

1311 

- , 1,2,3-tri- 

p> njgallol trnnothj 1 ot lier 

(’..HjlOCIUs 

168 19 

1312 

methoxy-* 

, 1,3,5-tri- 

pliloroglucmol tnmctliyl elluT 


lt )8 19 

1313 

methoxy- '' 

- - , 1,2,4-trimeth- 

iisaron 


208 2o 

1314 

ory-5-propenyl- 

, 1,2,.3-trimethyl-. 

See Hpmimelhtenf 

(OCHjja 


1315 

1316 

1317 

, 1 , 2 , 4- trimethyl-. 

, 1,3,5-trimethyl-. 

, 1,2,.3-trinitro- 

See P«eudoi‘umene, 

See Mentylene 
t'-truiilrobenzene . 

raiKN().'‘'3 

213 11 

1318 

, 1,2,4-trinitro-* 

rtft-tnnitrobenzeiie 

(’oIUN<).)3 

213 11 

1319 

, 1,3,5-trinitro-’' 

8 yw-tnnitrobenzene 


213 11 

1320 

, 1,3,5-triphenyl- 

«vm-tripheiiyll)eiizciip 

'uHs 

3(«) ,59 

1321 

1322 

1323 

1324 
1326 

, vinyl-. 

Benzenearsonic acid, p 
Benzene azimide. 
Benzeneazoaniline. 
Benzeneazoethane . 

See Slyrine 

-amino-. See \rm7n{icm'nl 
See \ ,2,li-Benzotnazole 

See Azobettzene, amino-. 
ethaiieazobeiizene. ethyl- 


1.5] 18 

1326 

Benzeneazomethane 

j)heuylduraj(ie 

tnetlianeazolienzene , met li.\ 1 - 

(VlUN-.NCHg 

120 15 

1327 

Benzeneazo- ^-naphth 

j»henyldiimirle 

ol, p-nitro-. Sec 2-Naj)fU}iol,\ 

l-p-jj/iemy/aro- 


1328 

4-Benzeneazo-a-napht 

hylamine. Sec l-Naphltiyla 

mine, A-phenylazo-. 


1328H 

1328R 

Benzeneboronlc acid. 
Benzeneboronic acid, o 

See Boric acid, idievyl-. 
and m-chloro. i^Iiurudn 

d, 0 (and m^-cldorop] 

hen y/-. 

1329 

1330 

1331 

1332 

1333 

Benzenecarbonal. * 
Benzenecarbonamide. 
Benzenecarbonamidin 
Benzenecarbonitrile. ’•' 
Benzenecarbonyl brom 

See Benzddehi/(U 

See Benzamide. 
e.* See Benzamidtne. 

See Benzoniirilt 
ide*, etc. See Bcnzoi/I hromidc 

etc. 


1334 

1335 

1336 

Benzenecarbothiolc ac 

1 Benzenecarboxylic acid 
1 ,2-Benzenediacetoni- 

id*. See Benzoic and, thto- 
*. See BenzoK acid. 
o-xylylene cyanide . 


156 18 

1337 

trile 

1 ,3-Benzenediacetonl- 

w-xylylene cyanide 

(\Hdcn..(:N)2 

156 18 

1338 

trile 

1,4- Benzenediaceton i - 

/exylylene cyanide 

C\Hj(CH.CN)2. 

160 18 

1339 

1340 

trlle 

Benzened iamine. 
Benzenediazoanilide. 

See Phenylenediamvie. 

See Diazoaminobenzenr*. 




'•‘Name appnived by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

Melting 

^ Boibng 
point, ®C 

Solubility in grams per 100 ml of 

No 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

i:«)2 

arom liri , 

0 8810^’ 


218 

1. 

s. 

s. eth 


1 4972 

* 







col liq , 

0 8()3-*‘’ 


218 

i. 

vs. 

V s. eth. 


1 4030 





i 


]:i04 
















i.m 








1307 








1308 

need f al 


116 

subl. 

1 

V s. 

V. s eth. 

130«) 

need f al 


91 (84) 

subl. 

I 

s 

B. eth , chi 

1310 

need f ac a 


184 (IKO) 

8ubl. 

i. 

V si s 

V. si s eth.js. 








ac. a 

1311 

col rhomb 

1 0087 

47 

241 (235) 


V s 

V s. eth., bz. 


need f dll 
al 







1312 

col pr f al 


54-5 (52) 

255 5 1 

1 

V. h 

V. s eth., bz. 

1313 

monocl need 

1 hio 

i 

(»7 

206, subl 

si s h, 

V s. 

V R. eth ; s ac. 


f w, 

1 5710'* 



d 



a., chi , COI 4 

1314 








1315 








131(; 








1317 

It grn pr f a! 


127 5 


1 

10 h 


1318 

col -ycl cr 

1 73'® 

4 

bl 0 


si s. 

5 45*’ 

7 13‘* eth. 

1310 

col -ycl 

1 OHS*" 

61, 121 

<1 

0 04 '« 

1 0*6 

1 ()7‘T-*eth.; 


rhomb iil f 

* 





V. s. bz. 

1320 

bz 

rhomb tab 

1 20h-’'' 

170 



si. s 

si. s. eth.; s. 

f eth , 

1 524, 1 857, 
1873 

4 ^ 





bz. 


1321 

1 







1322 








1323 








1324 




1 75-85 d 




1325 

It yel oil, 

0 0528-* '♦ 


si s 

s 

V s. eth. 


' 1 53133 








a 







132t; 

ycl oil 



150 


s 

8. eth. 

1327 i 

1328 
1328H 
1328 K 
1320 

1330 

1331 

1332 

1333 
1331 
1335 
1330 

col cr f eth 


1 

50-60 



s. 

s. eth. 

1337 

cr 


28--0 

;i05 IO»o* 
si d 

1 

s. 

f 

I: 

1338 

lug pr f. oth 


08 


si. s. h. 

s. 

s. eth., chi. 


or need f. w 







133»l 








1340 


1 







For explanations and abbreviatioBS sec begUamg of table. 
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Mol 

No 

Name 

Synonyms 

Formula 

Wt. 

1341 

Benzenediazonium 

diazolienzene chloride 

CcH5N(:N)C1 

140 57 


chloride* 



1342 

Benzenediazonium 

diazobenzene cyanide 

C6HbN(;n)cn . 

131 13 


cyanide* 


1343 

Benzenediazonium 

diazobenzene nitrate 

C6H5N(;n)N03 

167 12 


nitrate* 



1344 

Benzenediazonium 

tribromide* 

Benzenedicarbinol. 

diazobenzene perbromide 

rbHBNf;N)Br3 

344 86 

1345 

See Xyljjlene glycol 



1346 

1 ,2-Benzenedicarbonal 

*. See Phthalddehyde 



1347 

1 ,3-Benzenedicarbonal 

*. See hophihalaldehyde. 



1348 

1 ,4-Benzenedicarbonal 

*. See Terephthalaldehyde 



1349 

1 ,3-Benzenedicarbonit 

rile*. See J sopkthalomtnle 



1350 

1 ,4’Benzenedicarbonit 

rile*. See Terephthalonitnle 



1351 

1 ,2-Benzenedicarbony 1 

chloride*. See Phthalyl chlo 

ride. 


1352 

1 ,3-Benzenedicarbony 1 

chloride*. See I xophthalyl ch 

loride 


1353 

1 ,4-Benzenedicarbonyl 

chloride*. See Terephthalyl r 

Monde. 


1364 

1 ,2-Benzenedicarboxyl 

Ic acid*. See Phthaltc acid 



1365 

1 ,3-Benzenedicarboxyl 

ic acid*. Sec Hophthalir acid 



1356 

1 ,4*Benzenedicarboxy 1 

ic acid*. See Terephthalic an 

d 


1357 

1,2-Benzenediol*. 

See Pyrocatechol. 



1358 

1,3-Benzenediol*. 

See Resorcinol 



1359 

1 ,4-Benzenediol*. 

See Hydroquinone 



1360 

1 ,3-Benzenedithiol*. 

See Resoranol, dithio- 



1361 

1,4-Benzenedithiol*. 

See Hydroquinone, dithio- 



1362 

Benzenehexacarboxy 1 ic 

acid*. S^ MeUitic and. 



1363 

Benzenehexol*. 

See Benzene, hexahydioxy- 



1364 

Benzeneindone. 

See A posafranone 



1365 

Benzenepentacarbo- 

(Ml^rOOHls 

298 16 


xylic acid* 




1366 

Benzenepentamlne* 

pen taami nobenzene 

(\H(NPLWb 

153 19 

1367 

Benzenepropionic acid 

. See Hi/drocinnaimc and 



1368 

Benzenesiliconic acid 

sihcobenzoic acid 

tV.HsSiOOH 

138 17 

1369 

Benzenesulfanilide. 

See Benzenesul fonainhde 



1370 

Benzene sulfide. 

See Phenyl snljide. 



1371 

Benzenesulfinlc acid* 


f\Hr,Sr).H 

142 17 

1372 

Benzenesulfonamide 

lienzenesulfonic amide 

(\HbS(),NH2 

157 18 

1372M 

Benzenesulfonamide, 

p-amino-. See Bulfanilamid 

f 


1372T 

Benzenesulfonamide, 

p-amino-lV-2-pyrldyl-. S 

eeSuJfupyndine 


1373 

Benzenesulfonanilide 

Ijeuzenesulfanilide 

C'hHbSO-NHCnH.. 

233 28 

1374 

Benzene sulfone. 

See Phenyl sulfone 



1375 

Benzenesulfone chlorl 

de. See Benzenesvlfonylchlond 

'(VHbSflaH 


1376 

Benzenesulfonic acid* 


158 17 

1377 

— — , sodium salt 


C'bHfiSt laNa 

180 16 

1378 

— — , o-amino-. 

See Orlhanilic and 



1379 

, m -amino-. 

See Metanilic and 



1380 

, p-amino-. 

See Sulfantltc and. 



1381 

, p- (4-amino- 1- 


SO 3 HC 6 H 4 N.NC 10 - 

327 35 


naphthylazo) - 


H 6 NH 2 


1382 

— , o-bromo- 


BrC6H4S03H 

237 08 

1383 

, p-bromo- 


BrC6H4SOaH 

237 08 

1384 

, p-chloro- 


C1C6H4S()3H 

192 62 

1385 

— , p-(p-dlmethylam 

inophenylazo)-,8oduini sa 

It See Methyl orang 

e 

1386 

i , o-formyl- 

o-benzaldebydeaulfonie aeid 

(\H 4 (CHO)SOjH 

186 18 

1387 

, methyl-. 

See Tduenesidfontc acid. 



1388 

1 , o-nitro- 


NO2C6H4SO3H 

203 17 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 

Boiling 
point, ®C 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

1341 

col. need 


d 

exp. 

V. s. 

8. 

i. eth., bz.. 

1342 

yel. pr 


69 


si. s. 


lgr.;s acet. 

1343 

col. need . , . 

1 37-- 

4 

exp at 90 


V s 

s. 

i. eth., chi., bz. 

1344 

1345 

1346 

1347 

1348 

1349 

1350 

1351 

1352 

1353 
1.354 

1355 

1356 

1357 

1358 

1359 

1360 

1361 

1362 

1363 

1364 

1365 

1366 

1367 

1368 

1369 

1370 

or, yel. tab. f. 
al. 

rhomb 

need , 

glassy f, eth 


63 5d. 

238;+6H20 
d 238 

92 


1 . 

.s. 

V .s 

1 

si. B. 

.s. 

I 

i. eth. 

si. 8. eth.: i, 
bz. 

I. eth. 

V. s. eth.; B. 
KOH 

1371 

1372 

1372M 

1372 T 

1373 

1374 

1375 

pr f w . 
monocl. ne(xl 
f w. or pi, f 
al. 

tetr pr., 

1 1)00, 1.649 


84 

156 

110 

100 d. 

.si .S 

0 43“ 

4 3“ 

V s 

V. s h 

V s 

V 8. eth. 

V. 8. eth. 

V 8. eth. 

1376 

col leaf, or 
need. 


+ 1 5 H 2 O 
43-4; anh 
50-1 

d. 

V. s. 

V s 

i. eth ; si. s. bz. 

1377 

1378 

1379 

1380 

need f w 


450 d. 


47 

si. s h 


1381 

1382 

vlt need 

doliq. need 




V s. 

V. .si s. 

s. 


1383 

deliq. need 


102-3 

155“ ‘ ■ 

s 

s. 


1384 

1385 

1386 

1387 

dehq. need 


68 

114 

147-8“ 

s 

s. 

s 

1 eth., bz. 

1388 

leaf 


70 

d 

V. s. 

s. 

i eth : s alk. . 


For explanations and abbseviations see beginai&g of table. 
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No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

1389 

1390 

Benzenesulfonic amid 
Benzenesulfonyl chlo- 

e. See Benzetiesulfonamide*. 
benzenesulfonie chloride; 

C»H5Sn,Cl . 

176 02 

1391 

ride* 

, p-bromo> 

benzenesulJoiie chloride 

BrCfcH^SO'Cl 

255 53 

1392 

1 ,2,3,4-Benzenetetraca 

rboxylic acid*. See Mellop 

haiiic at id. 


1393 

1 ,2,3,5>Benzenetetraca 

rboxylic acid*. See Prehm 

tic acid 


1394 

1 ,2,4,5-Benzenetetraca 

rboxylic acid*. Sec Pyrome 

llitic and. 


1396 

1 ,2,3,5-BenzenetetroUi‘ 

1,2,3,5-tetrahydroxybenzene. 

(V.HsrOH)4 . 

142 11 

1390 

l,2,4t5-Benzenetetrol'*^ 

CoH2(OH)4 

142 11 

1397 

.'398 

Benzenethlol*. 

1.2.3- Benzenetri- 
amine* 

1.2.4- Benzenetri- 
amine* 

1 ,2,3-Benzenetricarboz 

See Phenol, thio-. 

1 if-tnaminobenzenc 


123 If. 

1399 

a«j/m-tnaminobenzene 

rjIafNHjlj ... 

123 10 

1400 

ylic acid*. See Hennmellitic 

and. 


1101 

1 ,2,4*Benzenetricarbox 

ylic acid*. See Tnmelhhc ar 

uL 


1402 

1403 

1404 

1 ,3,5-Benzenetricarbox 

1 .2.3- Benzenetriol''‘. 

1.2.4- Benzenetriol'^ 

ylic acid*. See Trinienr ami 
See Pyrogallol. 
hydroxyquinol , h \ ( lro\ y h j - 
dr(Kiuinone 

CuHsfOHla 

120 1!' 

1406 

1406 

1 .3.5- Benzenetriol*. 

1 .3.5- Benzenetri8ul- 

See Phloroohnuul. 

(VlUCSOJf', 

318 29 

1407 

1408 

1409 

fonic acid* 

Benzenyl amidine. 
Benzenyl aminoxime. 
Benzenylphenyleneam 

See Benzamxdine. 

See Benmmxde orime. 
idine. fiw Bemmtdazoh , '2~i> 

hevyU. 

1 

1410 

1411 

Benzhydrol. 

Benzidine 

See Bnizohydrd. 

;/,p-biainliiie, 4,4'-diaim- 

NH..(\H,r\,H4NH. 

i 

184 23 

1412 

, 2-amino- 

nobiphenyl 

e-ainino-p.p'-diaimnobi- 


199 25 

1413 

, 7V,iV'-dlacetyl- 

phenyl 

/i.p-biacetariihde 

NH:. 

^CH3C0NHC6H4)2 

208 31 

1415 

1416 

— , 3,3' -dimethyl-. 
— , Ar,IV'-diphenyl- 

See (hTohdine. 

((\H,NHaH6]2 

330 42 

1417 

, 3-ethoxy- 

4,4 -dianuiUK3-et lioxvbi- 


228 29 

1418 

2,2'-Benzidinedi8ul- 

phenyl 

1.4-diamino-2,2'-bii)heuyl- 

fOCaHojNHo 

(NIDoCiJIfi. 

344 35 

1419 

fonic acid 

lNIl2 = l) 

Benzidine sulfone 

disultonic acid 

di}jenzothio])heiie-2,7-dia- 

(SOilllL- 

(NH .(\H3|>S02 . 

240 28 

1420 

Benzil 

imne 9-dioxide, 2.7-diaini- 
nobiphenyleiie sulfone 
diphenylglyoxal , bibenzovl , 

(UiuCiX’UUHB . 

210 22 

1421 

, of-dioxime 

dibenzoyl, diphenyl diketone 

{(\H(,(:.N()H)2 

1 

210 25 

1422 

- - , /3-dio\ime . . 


(C«H6C:N()H)2. 

1 1 

240 25 

1423 

. 7 -din\nne . 

1 

(C6HbC:NOH)2 

1 

240 25 


*Namc approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



1 Solubility in arams nor 100 ml of 


form, color 

Melting 

Boiling 
point, “C 


- 


No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

i;{89 








i:;90 

rhomb cr or 

1 878-*!' 

14 5: 

246-7d 

1 

V. s. 

.s. eth 


col oily liq 


frz 0 





1891 

tricl. or 


75 

1.53'* 

1 

d. i 

V. s. eth. 


monocl f. 
eth. 







i..;92 








i:{98 








1894 








1895 

need f. w 


165 


V .s 

V s 

i. chi., bz. 

1896 

leaf f. ac a 


220 


V. .s 

V. h. 

V. 8. eth ;‘fil. d. 
HCl 

1.897 








1.J98 

cr 


lf)8 

:;8!. 

V S 

V s 

V. s. eth 

1899 I 

leaf. f. chi 


100 

.140 

V .s 

V .s 

V. si. s. eth ; s. 








cbl. 

1400 








1401 








1402 








1403 








1404 

col monocl 


140 a 


\ s 

\ 

V. s eth ; si s. 


leaf. f. w or 
eth 






bz. 

1406 








1406 

dcliq. cr 


d >KK) 


s 




-j- 3H aO 







1107 








1108 








1109 








1410 








1411 

wh or sli '> 

1 2o0- 

116.5- 117, 

120.5- 121, 

401 7 

0 04'!=, 

.s 

2 2 eth. 


redsh cr 

4 


0 94'»* 




powd.or leal 
f.HaO 


125, 129 





1112 

need 


134 





1413 

need, f ac a 


831 (314-6) 

subl. d. 

i 

V. si. 8. 

V. si. s. eth. 

1415 








1116 

leaf. f. tol 


242 


1 

.si. s. 

s. h. tol.; si. s- 








bz., acet. 

1417 

gilt flat need 
f w 

I 

1,14 U39) 


V si s. 

V. s. h. 

V. si. s. eth. 

1418 

monocl pr. 


d. >175 


9.0791=- 

V. si. s. 

V. si. s. eth. 


f. w. 







1419 

yel pi 


827-8 

t>350) 


i 

1. 

1 . eth., h. bz. 

1420 

yel. rhomb. 

1 .521 

95 

846-8 d. 

, 

V s 

V s. eth. 


need. f. al 

4 





1421 

leaf . 


237 d. 


1 

0 051 = 

V. si. s. eth., ac. 




206-7 d. 




a.; s. cone. 
NaOH 

1422 

need. 



■il .s h 

1.) 26‘' 

s. eth., ac. a.. 


(+C 2 H 6 O) 






NHj, cone. 


L al 






NaOH 

1423 

need. (+al.) 


-al. 100; 


1. 

>15 3” 

s. cone, alk.; i. 


f al. 

t 

164-5 




Igr. 


For explanations and abbrcviatious see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

1424 

Benzil, a-inono-oxinic 


C6H6C0C(:N0H)- 

225.24 





1425 



rsHfiCOCCrNOH)- 

CeHfi 

(CeHsCiNNHCsHb): 

225 24 

1426 

, gyn (or a)-osa 2 one . . . 

benzil syn-lrisphenylhydra- 

390 47 



zone 

I 


1427 

, anti (or /3)-osazonc 

benzil bisphenylhydrazone 

^roHfiOiNNHCsIh).- 

1 

390 47 

1428 

Benzilam. 

See Oxazole, triphenyl-. 



1429 

Benzllic acid 

dipheuylglycohc acid 

benzoglyoxalme . 

iCbH&^/JOHCOOH 

rBH4NHCH N 

228 24 

1430 


118 i;j 


1431 

, 2>phenyl- 

2-phenylbenzoglyoxalim' . 
benzeny Ipheiiy icneamuli 1 1 e 

(^6H4NHr(C6Hfi)-N 

194 23 

1432 

2(3) -Benzimidazolone 

phenyleneurca . . . 

crnNHCONH 

134 13 

1433 

Benzocaine 

ethyl p-ammobenzoatc ; 
anaesthesin 

NIInt^HiCOOC- 

166.19 


H5 

1434 

1 ,3*Banzodiazine. 

See Qmnazdtne. 



1435 

1 ,4-Benzodiazine. 

Sec Quinoxaline. 



1436 

Benzodifl uor och lor i d c . 

See Toluene, a-chloro-a, a-(h tl 

uoro-. 


1436M 

Benzofluoride dichlori 

de. See Toluene, a, a-dxchloro- 
coumarone, benzfuran 

a-Huoro-, 


1437 

Benzofuran . . . 

(^fiH4C)rH:CH... 

118.13 

1438 

2-Benzofurancarboxyli 

c acid. See Coumanlir acid 

1 1 


1439 

1440 

Benzoglyozaline. 

Benzohydrazide. 

See Benzimidazole. 

See Benzoic and, hydrazuic 



1441 

Benzohydrol 

diphenykarbinol; benzhj drol 

p-aminodiphenylcarbinol 

184 23 

1442 


C’,.H60H()HC6H4- 

NH2 

199 24 

^ 

1443 

, p,p'-bisdimeth> 

Michler’s hydrol; tetra- 

HOCHlCeHjN- 

270.36 


ylamino- 

methyl-4,4-diaininobeii- 

zohydrol 

lie acid. See Benzoic and, ]>- 

(CH3)2j2 

t 


1444 

p-Benzohydrolcarboxy 

(a-hydroxybenzyl)-. 


1445 

Benzohydrol ether. 

See Benzohydryl ether. 

(■oH6C(:NOH)On 

137 13 

1446 

Benzohydrozamic acid 


1447 

Benzohydrylamine . 

a-arainodiphenylmethane 

rCnHi)2CHNH2 

183 21 

1448 

Benzohydryl ether 

benzohydrol ether . , 

[(r4H6)2CH]20 

350 14 

1449 

Benzoic acid 

bcnzenecarboxylic acid*; 
phenylformic acid 

CoHsCOOH. . 

122 12 

1450 

, allyl ester , . 

allyl benzoate 


162 18 

1451 

, anhydride. 

See Benzoic anhydride. 



1452 

, benzyl ester. . , 

lienzyl benzoate ; benzyl ben- 
zenecarboxylate 

C«H6COOCH...Cf.n5 

212 24 

1453 

, butyl ester 

butyl benzoate; butyl ben- 
zenecarboxylate* 

C,H6C00C4H9 

178 22 

1454 

, ethyl ester 

ethyl benzoate; ethyl ben- 
zenecarboxylate* 

(VHsCOOCzHi . 

150 17 

1455 

. ethylene ester. 

See Glvrpl, dihenzoaie. 




*Nainc approved by the International Union of Chemutry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 
point, “C 

Solubility in grains per 100 ml of 

Na 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

1424 

lust. pi. f. al. 


137-8 

d 200 

si. s. 

V. s. 

V. 8. eth.; 8. 
chi., ac. a.; si. 
6. c. bz., igr. 

1425 

need. f. bz . . . 


113-4 


.si s. 

V. s. 

V. 8. eth.; 8. 
most org. 
solv , i. Igr. 

1426 

yel. need 


208 



si. s. c. 

s. eth., 1 7i» 
acet. 

1427 

1428 

need., . 


225 

d. 

1. 

si. s. 

si s. eth.;2 4i> 
acet.; v. s. h. 
chi., bz. 

1429 

monocl. need, 
f w. 


150 

d 180 

V s. h 

V. s 

V s eth.; s. 
H 2 SO 4 

1430 

1431 

1432 

1433 

1434 

1435 

1436 
1436M 

rhomb, pi. f. al. 

tab. f. ac. a., 
need. f. w. 
plates .. . 

col pr f al or 
rhomb, f. eth 


170 

280 (291) 

305 

91-2 

(88-90) 

>3(.0 

s. 

.si. s. 

si s 

0 04 

V. s. 

s. 

20 

8. eth , a., alk. 

si. s. bz., chi. 

si s bz ; 1 . dil. 

14*3 eth.; s. 

; chi. 

1437 

1438 

1439 

1440 

1441 

hq , 1.56450^* 7 

1 0776- 

i.> 

<-18 

174 (169; 

1 


s eth , i alk. 

silky need, f 

Igr- 


68-69 

2i)8 5 

0 05 c 

\ s 

V s eth.,s ac. 
a , chi., ecu 

1442 

need f. bz. or 
h. w. 


121 



V 5 

si s eth , pet. 
eth., Igr ; s. 
me. al., acet., 
glae ac a. 

1443 

1444 

col tncl. pr. f. 
bz. 


96 


1. 

S. 

8 eth , bz. 

1445 

1446 

rhomb. Ivs. . 


131-132 

exp. 

2 25" 

s. 

si. s. eth.;i. bz. 

1447 

hex. pi. or liq., 

1 59632*' 

1 01)3, V‘ 

0 

34 

288 (30r<'-; 

si s 



1448 

monocl. f. bz. 


109-11 

315'<’ d 


si. s. 

si. s. eth.,s. bz. 

1449 

col. monocl. 
leaf, or need., 
1.53974‘i 

1.2659*'’ 

4 

122 

249 

0 18S 
; 0 27^ 
2.225 

47 1»5 

40‘* eth.; s. 
chi , ecu, 
acet.. me. al., 
bz., CS 2 

1450 

1451 

1452 

yel. hq . . . . 

1 058- 
u 


230 

1. 

s. 

« eth. 

col. oily hq., or 
need. or leaf , 
1.56812» 

1 114>s 

21 (18.. 5) 

323-4 

(316-7) 

1. 

s. 

8. eth, chi.; i. 
glyc. 

1453 

thick col. oil.. 

1 (K)0y 

-22 4 

2.)0 3 

i. 

00 

«o eth. 

1454 

1455 

col. liq., 
I.50082»-3 

I 0509“. 

1 047- 

4 

-34 6 

212 6 

1 

0.08» 

s. 

00 eth.; s. chl^ 
pet. eth. 


For explanations and abbreviatioa*; sec begisBing of table. 
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PHYSICAL CONSTANTS OF 






Mel 

No. 

Name 

Synonyms 

Formula 

Wt 

1456 

Benzoic acid, hydrazide. 

boDz(o)hydrazide ; ben 2 t>y 1- 
hydrazine 

3-methyl-l-butanol benzoate 

CbH»CONHNH2. 

136 15 

1457 

, laoamyl ester 

CbHbCOOCiHu 

192 25 

1458 

, isobutyl ester 

isobutyl benzoate; fl-metbyl- 
propyl beiizenecarboxjlate* 

t'bHjCOOCHi- 

CEiVHih 

178 22 

1459 

— , isopropyl ester ... , 

(V.Hb(H)OCH- 

164 20 


1460 

, methylene diester . . 

methylene dibenzoate, meth- 
ylene benzoate , methanediol 
dibenzoate 

a’6H6CO())2CH2 

256 25 



1461 

, methyl ester. . 

methyl benzoate; niobe oil 

r^HbCOOCHa. . . 

136 14 

1462 

, phenyl ester 

phenyl benzoate 

CbHiCXXlCgHb 

198 21 

1463 

, phcnylhydrazide 

1 -benzoyl-2-i)heiiylhydrazinp 

reHiCONHNHCG- 

}h 

t’bHgCOOCiHT 

212 24 

1464 

, prop\'l ester 

H-propyl benzoate . 

164 20 

1465 

1466 

, o-acetamido-. 

, m-acetamido- 

See 4 nihramltc and, N-acetyl- 

l^HaCONHCeHg. 

179 17 

, p-acetamido> 


(’OOH 

(’HaCONHCeHi- 

179 17 

1467 


('OOH 


1468 

, o-acetoxy-. 

See Aspinn. 

(’HaC'OCellg. 


1460 

, o-acetyl- 

o-acetophenonecarbox> he 

164 15 



acid 

(’OOH 


1470 

, p-acetyl- . 


(’HK'OCbH^COOH 

164 15 

1471 

, o-amino-. 

See Anthraniltc and. 



1472 

, m-amino- 


NH.('.,H4rOOH 

137 1 1 

1473 

, p-amino- 



137 i:; 

1474 

— , , butyl ester. 

.See liutmn. 



1476 

, , /J-diethvlainin(»ei 

hvl ester, hvdrorhionde. .Se«- /' 

rorainc hydrochloride 


1476 

^ ethyl ester. 

.See Hevzocaine. 



1477 

, - -. methyl ester 


NH-CcHiOOGCH. 

151 16 

1478 

, 3-amino-2-niTro- 


NH.(N02)C6Hj- 

r.()OH 

182 13 

1479 

, .3-amlno-4-nItro- 


NHstNOOCgHj- 

('OOH 

182 13 

1480 

, 3-amlno-5-nltro- 


NH2(N08)C«H^ 

182 13 



(X)OH 


1481 

— - — , 4-’anilno-2~nitro- 


NH2(N02)C6Ha. 

('OOH 

182 13 



1482 

, 4*amino>.Vnitro- 


NH=(N(^2)C.H,. 

182 13 



(’OOH 


1483 

, 5-aniino-2-nitro- 

3-aimnf>-6-nitrobenzoic acid 

NH2(N02)C«Hj- i 
('OOH 

182 13 

1484 

, o-anilino-. 

See Anthraniltc and, N-phenid 


1485 

, azodi-. 

See Azobenzoir and. 



1486 

azoxydi-. 

See Azoxybenzoir arid 



1487 

- - . o-benzamldo-. 

See Anthrandxc and, N-benzotf 


1488 

m-benzamido- 

m-lienzoylaminobeiizuie acid 

CftHgCONHCsHg. 

241 24 



COOH 


1480 

, p-benzamldo- 

p-benzoylaminobenzou- acid 

('JlbrONHC«H4- 

('OOH 

(('«H*)/'H(^«H4- 

241 24 

1400 

, o-benzohydryl- 

triphenylmethane-o-carboxyl- 

288 33 

. 

ip acid 

('OOH 



’I’Name approved by the loternational Unioo of Cbcmiatry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, *C 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

1456 

pi f w 


112 5 

267 d 

s 

s. 

sl s eth., chi.. 








bz. 

1457 

col liq 

0 99251# 


262 

1 . 

s 

« eth. 

1458 

col liq 

1 002^ 


237 

I. 

00 

« eth. 

1459 

col liq 

1 0162^ 


218 5 

1 

s. 

s, eth. 

1460 

need 


97 8 


si s 

h. 

s. eth. 

1461 

col liq., 

1 0937 

-12 5 

199 6 ' 

0 0157*® 

» 

« eth. 


1 51810>« 

* 








1 088- 






1462 

col monocl 

1 235*' 

t 

70 

.314 

V. si s 

s 

s eth. 

1463 

col pi f al 


168 


.si 8 h 

8 h 

si s. eth. 

1464 

col liq . 

1 0271" 

-51 6 

231 2 

V. b1. 8. 

00 

« eth. 

1465 








1466 

need f. al 


249-50 

subl. 

V. si. s. 

sl. s b 

si s. eth. 

1467 

need 


250 2 


si. s. 

s. 

sl s. eth. 

1468 


j 






1469 

cr f w 


114-15 


8. h. 



1470 

need f. b w 


200 

suhl 

si. s. 

.sl, s. 

sl. s eth.; i. 








Igr. 

1471 








1472 

>el need 

1 .611*- 

4 

174^179 0 ) 

subl. 

0 591s 

2 2‘® 

1 81'^ « eth. 

1473 

yolsh -red 


1S7 


0 34«'9 

11 3"*' 

8 215 Seth. 


monocl 







1474 








1475 








1476 








1477 

col leaf 


112 





1478 

yel need f w 


15ti-7 

195 d. 

V. 5. h. 

V s. 

V .s eth 

1479 

red leaf f al 


2tt8 d. 


si. s. 

3. 

8 eth. 

1480 

yel pr. f w 


208 


si. s. 

> s. b 

1 s ac. a. 

1481 

red need f h 


239 5 d. 


s. h. 

V s 


1482 

rwl-yel not'd 


284 


i 

sl s h. 



f al. 







1483 

yel. need, or pr 


235 d. 


si B h 

s h 

s. eth. 

1484 








1485 





i 



1486 








1487 

1488 

red pr. f al 

1 5105 

248 (174) 

subl. 

si s 


s. eth. 

1489 

sm. need f al 


278 


sl s. 


.s eth., ac. a. 

1490 

need. f. al 


161-2 

subl 

1. 

s. 

s eth. 


Fur uplanatioQs and abbreviations see be^Mung of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Sjnonyms 

Formula 

Mol. 

Wt 

1491 

Benzoic acid, o-ben> 
zoyl- 

benzophenone-o-carboxylic 

acid 

CeHtCOCeH*- 

COOH 

226 22 

1492 

, X 21 -benzoyl-.. . 

benzophenoiie-m-carboxyhc 

acid 

C6H40()C6H4- 

COOH 

226 22 

1493 

1494 

, p-benzoyl- 

, benzoylamino-. 

benzophenone-p-carboxylic 

acid 

See Benzoic acid, henzamido- 

C 6 H 5 COC 6 H 4 - 

COOH 

226 22 

1495 

, o- benzyl- 

diplienylmethane-i>-carboxyl- 
ic acid 

C 6 H 4 CH 2 C 6 H 4 - 

COOH 

212 24 

1496 

, m-benzyl- 


C 6 H 4 CH 2 C 6 H 4 - 

COOH 

212 24 

1497 

, p-benzyl- 


C6H4CH2C6H4- 

(X)OH 

t 212 24 

1498 

, o-bromo- 


BrC6H4COOH 

201 03 

1499 

— ^ m-bromo- 


BrC6H4r!OOH 

201 03 

1500 

, p-bromo- . . . 


BrC6H4COOH 

1 201 03 

1501 

, p,p'-carbonyldi- 

-benzophenonedicarbo- 
wlir acid 

ro(rfiH4CooH)2 

270 23 

1502 

, o-(carboxymeth- 

oxy)- 

ualicylio-O-acetic acid, 
balicvlacetic acid 

H0()(Y'H>0C8H4- 

(’OOH 

196 15 

1503 

, o-chloro- . 


ClC6H4rOOH 

156 57 

1504 

, m-chloro-.. . 


C 1 C 6 H 4 COOH 

156 57 

1505 

, p-chloro- . . . 


riC6H4CX)()H 

156 57 

1506 

, p-cyano- 

terephthalic mononitrile 

CNC 6 H 4 COOH 

147 13 

1507 

, 2,3-diamino- 


C6H3(NH2)2C00H 

152 15 

1508 

2,4-diamino-. 


(^6H3(NH2)jCO()H 

152 15 

1509 

, 2,5-diamino- . 


r«H3(NH2)2CO()H 

152 15 

1510 

, 3,4-diamino-. 


C*H3(NH2)2C00H 

152 15 

1511 

, 3,5-diamino- . . , 


r6H3(NH2)2CO()H 

152 15 

1512 

, 2,3-dlbromo- . 


rtHjRrzCOOH 

279 93 

1513 

, 2,4-dibromo- 


C>.H,Br 2 COOH 

279 93 

1514 

, 2,5-dibromo- . 


C^HaBrsCOOH 

279 93 

1515 

, 2,6-dibromo- 


C6H3Br2COOH 

279 93 

1516 

, 3,4-dibromo- 


(^sHaBriCOOH 

279 93 

1517 

— , 2,3-dichloro- 


('bCsHsCOOH 

191 02 

1518 

, 2,4-dichloro- 


(XsCeHsCOOH 

191 02 

1519 

— 2,5-dichloro- 


('laCsHaC^OOH . 

191 02 

1520 

— 2,6-dichloro- 


{X2C«H3(X)()H 

191 02 

1521 

, 3,4-dichloro- 


('l2C6HaCOOH 

191 02 

1522 

, 3,5-dichloro- . 


CliCaHjCOOH 

191 02 

1523 

1624 

1525 

1526 
1627 

, 2,3-dihydroxy- 

, 2,4-dihydroxy- 

, 2,5-dihydroxy-. 

, 2,6>dihydroxy-. 

. 3,4-dihydroxy-. 

o-pyrocatechuic acid, pyro- 
catechoUo-acid 

See ^Reiorcylw acid. 

See Genimc acid. 

See ’^Retorcylic acid. 

See Protocatechuic acid 

(HO)2C6H3COOH 

154 12 


*Nune approved by the iDternational Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, T 

Solubility in grains per 100 mi of 

No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

1491 

tncl. need. 
(4'lH20)f. 
h w. 


+H 2 O, 93 j 
anh. 127 


s. h. 

V 8. 

V. 8. eth. 

1492 

need. f. dil. al. 


161-2 

subl. 

si s. 

s. 

s. eth. 

1493 

1494 

mo nod. leaf, 
f. w. 


194 

subl. 

si. B. 

s. 

9. eth., ac. a.; 
sl. 8. chi., bz. 

1495 

need. f. dil. al 


114 

subl. 

si 8 

8. 

8. etb., chi., ba. 

1496 

need, or leaf 
f. dll al. 

. . . 

107-8 

subl. 

V. si E 

8. 

B. eth., chi. 

1497 

need. f. or 

leaf. f. dll al. 

1 929- 

4 

167-8 

subl. 

si s 

.S. 

s eth., chi., bz. 

1498 

col. monocL 
need. f. w. 

147-50 

sud 

0 18W 

8. 

6. eth., chi. 

1499 

col monocl. 
need. 

1 845- 

4 

155 

280 

0 04“ 

s 

s. eth. 

1500 

col. mpnocl 
need, or leaf, 
f. w. 

1 894- 
4 

251-3 


0 0050“ 

S, 

s. eth. 

1501 

gel 


Bua <360 


1 . 

sl 3 

sl s. ctb, bz., 
acet ; s ac. a. 

1502 

need. f. w 


190 


s. 

S. 

s etb., ac. a., 
acet. 

1503 

col. monocl 

1 544^“ 

4 

142 

subl. 

0 21“ 

V s 

V. s. eth. 

1504 

col. pr 

1 4%- 

4 

158(154-5) 

subl. 

0 04» 

s 

s. eth. 

1505 

col tncl .... 

1 541^ 

4 

243(235) 

subl 

0 0077“' 

V s 

V. 8. eth. 

1506 

leaf f. w 


213-4(219) 


V si 8 
C..8 h 

V. .s 

V 8 etb.; s. b. 

1 ac. a. 

1507 1 

Ing. need ... 


190-1 

d. 

Sl 8 

V V. 8 

V. 8. ac. a. 

1508 1 

cr 1 


ca. 140 ! 


s h. 

9. 

V. s. sc. a. 

1.509 

1510 

sm. pr 

leaf 


210-1 d. j 

d 

V sl 8 
sl s c, 
s h. 

V. sl. s. 

V. sl. s. eth. 

1511 

1 

need. 

(+IH 2 O) 1 

f. w. 


(-H,0, 1 

110) anh. 1 
228-36 

d. 

1 1' 

V. s. 

V. s. eth. 

1,512 

need, f . w ... 


149^ 


si s h. 


8. h. Igr. 

1513 

leaf. f. w . . 


172-3 

subl 

sl s h. 

s. 

8. eth. 

1514 

need.f.w.or al 


153 


0 084U 

9. 

8. etb., ac. a. 

1515 

need. f. w. 


146 5 
(151-2) 

209-10J* 

s b. 

9 . 

s. eth., cbl. 

1516 

need. f. "W. . . , 


232-3 

subl. 

si 8 h. 

s. 

a. eth. 

1517 

need 


164 (160) 


sl s. b. 

9. 

8. eth. 

1518 

need. f. w. 1 
or ba. 


164 

(160, 158) 

subl 

s. h. 

$. 

8. eth., chi., ba. 

1519 

col. need. f. w 


154 4 

301 

0 084” 

s. 

8. eth., alk. 

1520 

col. need, f al 


139 (132) 

subl. 

1 . 

9. 

8. eth , bz., alk. 

1521 

col need. f. 
w., al. or bx 


208-9 

(201-2) 

subl 

sl. s. 

s- 

8 eth., alk. 

1522 

need f. al 


182-3 

subl. 

sl s. c. 

V. 8. 

8. etb., sl. s 

1523 

1524 

1525 

1526 

1527 

col need, f w 


anh. 204 

d. 

s. 

8- 

8. eth. 


For explanatious and abbreviations see bocinmng of table. 


671 




PHYSICAL CONSTANTS OF 


N« 

Name 

Synonyms 

1528 

Benzoic acid, 3,5-dihy 

droxy-. See a-Resorq/hc acid 

1529 

, 3,4-dimethoxy>. 

See Veratnc and. 

1530 

— 2,3-dimethyl-. 

See Htmelltitr and 

1531 

2,4-dimethyl-. 

See 2,i-Xyhc acid. 

1532 

, 2,5-dlmethyl-. 

See Jsoxyltc and 

1533 

, 2,6-dimethyl-. 

Sec 2,6-A'j/lif and 

1534 

, 3,4-dimethyl-. 

See Z,i-Xyhc and. 

1535 

, 3,5-dimethyl-. 

See Mesttylemc arid 

1536 

1537 

, 2,4-dinitro- 

, 2,5-dinitro- 


1538 

, 2,6-dinltro- 


1539 

, 3,4-dinitro- 


1540 

, 3,5-dinltro- 


1540M 

, , isohutyl ester 


1541 

, o-ethoxy- 

'ulirylic acid et)i> 1 ether 

1542 

— m-ethoxy- 


1543 

, p-ethoxy- 


1544 

, o-ethyl- 

1 

1545 

, m-ethyl- 

j 

1 

1546 

, p-ethyl- 

1 

1547 

, o-ethylamino-. 

>ee Anthranilu and, X-efhyl- 

1548 

, m-ethylamino- 


1549 

— , p-ethylamino- 


1550 

, o-flu(»ro- 


1551 

, m-fluoro- 


1552 

, p-fluoro- . . 


1553 

, o-formyl-. , 

See Phlhalaldehydtc and 

1554 

, m-forrnyl-. 

See J sophthalaldthydic and. 

1555 

, p-formyl-. 

See T erephthalaldehydir m id 

1556 

. hexahydro-. 

See Cydohexanerarboxylu and 

1557 

, hydrazodi-. 

See llydrazodtenzoic and 

1558 

, o-hydroiy-. 

S4‘e Sahnjh*" <^^d. 

1559 1 

— , m-hydroxy- 


1560 

p-hydroxy- 


1561 

, p-fa-hydroxy- 

H)enzohv(lr()lcarlj()Xvhc ucid 

1562 

benzyl)- 

, 4-hydroxy-3-met 

hoiy-. Sec Vamllic and 

1563 

^ o-d-hydroxy vinyl 

-, lactone Sec Isocoumnnn. 

1564 

— , o-iod<>- 


1565 

, m-iodo- . . . 



Mol 

Formula Wt. 


(N02)2C6H3C00H 212.12 

(N02)2C6H8C00H 212-12 


(N02)2C«H8C00H 212.12 
(N02)2CeH.C00H 212.12 
(N02)2C*H«COOH 212.12 

(N02)2C»HsC0». 268.22 

CH 2 CH(CH»}a 
C2H60G&C()OE 166 17 

CaHftOCeHilQOOH 166 17 

166 17 

CsHsGaHiCOOH 150 17 


OjHjOiHiCOOH 160 17 


C2H6C6H*C00H 150 17 


C 2 H 6 NHCGH 4 . 165 19 

(lOOH 

165 19 

COOH 

FC 6 H 4 COOH 140 11 

FC 6 H 4 COOH 140 11 

FCUl4C()On 140 11 


H()('6H4CX)()H 138 12 

HOCJI.COOH 138 12 

C6H5CHf()H)r,,- 228 24 

HiCOOH 


innH4000H 248 03 

IC 6 H 4 COOH 248 03 


♦Name approved by the Intrruational Vnion of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



(Crystalline 

Density 

Melting 
point, “0 

Boiling 
point, T 

Solubility in Krams ner 100 ml of 


form, color 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc 

1528 








1529 








1530 








1531 








1532 








153.3 








1534 








1535 








1536 

col rhomb. 


182-3, frz. 

subl. 

1 85*'’ 

V s 

0 71M bz. 


pr. f. w. 


180 9 





1537 

col need, or 


177 


.4 .s h 

s 

s eth. 


monocl pr 
f w 







1538 

col need f v, 


202 3 

d 

« h 

s. 

s eth. 

1539 

col. need 


163 

]()5 subl. 

0 67-"^ 

V. s 

V s. eth. 

1540 

yd. monocl. 


204-5 

.subl 

1 

V s 

si s eth, bz.. 


tab f w 






('Ss; s. ac. a. 

1540M 

monocl. pi. or 


87 






need. 







1.541 

col ml . . 


19 .3- 5 

d to. 3(X) 

si .S. (*., 


. 




(22) 


s h. 



1.542 

col need f. w 


137 

subl. 

si s h 

£» 

s eth. 

1.543 

col. need . . 


195 


V si. s. 







h. 



1544 

col need f h 

L51012®9« 



259 

V. si s 

V. s. 

V. 8. eth. 

1545 

col need. f. 

1 0421“ 

47 


V. b1 s 

s 

V. s. eth. 


dll al., 
1.,5345'w 







1.546 

col leaf, or pr 


113 


s b. 1 

V. a. 1 

T. 8. eth. 


f al. 







1.547 








1348 

pr 


101 

bubl. 

V hi .s 

s. 

s. eth. 

1549 



178 



S 

s. eth. 

15.50 

f. w 

1 460- 

[ 4 

122 


1 0 7JJS' 

1 

V 3 

V. s. eth. 

15.51 

leaf f. W ... 

I 474-^“ 

124 


0 1.50-*'' 


. 

1552 

monocl pr 

ill 

1 47<i 

' 182(184-01 


: 0 127*'' 

[ 

s. eth. 


f w 

* 






1553 








15.54 








1.555 








1556 








1557 








1558 








1559 

col. rhomb f 

1 . 47.5 ; 

201 3 * 


0.9218 

s. h. 

9 717 eth.; 

0 012' bz. 

w. or al. 


d99-2(K)) 




1560 

col monocl. 

1 443--" 

213 

subl. 76 

0 79'\ 

39 34'" 

9 4‘7 eth.; 

f. w. 

4 

(214 5-5 5} 


2 6’^ 


0 01“ bz. 

1561 

lUH'd. f. w. . . 


164-5 

d. 

s. h. 

s. 

h. eth.; si. s. 








chi. 

1562 1 








1563 






si. s. 


1564 

col. need. f. w 

2 249-*’ 

4 

162 


0 OOo-’-' 

si. s. eth. 

1565 

lift'd, f. acet 

2171*“ 

4 

185-7 

subl. d. 

1 

0 01172' 

si. s. 

si s. eth. 


For explanations and abbreviations scr beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt 

1566 

Benzoic acid, p-iodo- 


IC«H4C00H 

248 03 

1567 

1568 

— , o-isopropyl- 

, p-isopropyl-. 

See Cumic acid. 

{CH3)2CHC6H4- 

COOH 

164 20 

1569 

, o-mercapto- 

thiosahcyhc acid , o-aulfhv- 
drylbenzoic acid 

HSCeH4C00H 

154 18 

1570 

, o-methoxy- 

salicylic acid methyl ether 

CH80C(iH4C00H 

152 14 

1571 

1572 

1573 

1574 

— — , m-methoxy- 

, p-methoxy-. 

, methyl-. 

, 3,4-methylenedio 

See A nistc acid 

See Tolutc acid 
xy-. See Ptperonyhc acid 

CH 3 OC 6 H 4 COOH 

152 14 

1575 

, o-nitro- , . . 


NO 2 C 6 H 4 COOH 

167 12 

1576 

, , ethyl ester 


NO 2 C 6 H 4 COOC 2 H 5 

195 17 

1577 

, , methyl ester 


NO 2 C 6 H 4 COOCH 3 

181 14 

1578 

, m-nitro- 


NO 2 C 6 H 4 COOH 

167 12 

1579 

, , ethvl ester 


NO 2 C 6 H 4 COOC 2 H 5 

195 17 

1580 

, , methyl ester 


NO 2 CJI 4 COOCH 3 

181 14 

1581 

, p-nitro- 


N02C«H4COOH 

167 12 

1582 

, , ethyl ester 


N02^6H,^0()c^H^ 

195 17 

1583 

— — , , methyl ester 


N02C6H4C00(^H.. 

181 14 

1584 

— , o-nitro8o- 


NOCgH4CC)OH 

151 12 

1585 

, m-nitro8o- 


NOrjl4CO(>H 

151 12 

1586 

— — , p-nitro 80 - 


mc.EiCom 

151 12 

1587 

— pentamethyl- 



192 25 

1588 

, o-phenoxy- 

.sahcylu acid jihcnj 1 et her 

(’JIhC)(:,.H4(H)()H 

214 21 

1589 

, o-phenyl- | 

o-biphenylcarboxylic aci<l 

(v,Hi,(;cH4c:oon 

198 21 

1590 

, m-phenyl- 

OT-biphenylcarlx)xylic acid 

CfiHfitw'oon 

198 21 

1591 

, p-phenyl- 

p-bipheiiylcarboxylic acid 

C6H5C6H4C0C)H 

198 21 

1592 

— , p-phosphono- 

j>-l)enzopho.sphimc acid 

(H0)2P0C6H4- 

COOH 

202 11 

1593 

— o-propyl- 


(:jH7C(,H4CO()H 

164 20 

1594 

1595 

, p-propyl- 

, silico-. 

See Benzenmhroiiir acid. 

C3H7(^6H4C()0H 

164 20 

1596 

, o-sulfamyl- 

e-Bulfamidobeiizoir acid 

NlUOjSCeiU- 

COOH 

201 19 

1597 

, m-8ulfamyl- 


NH202SC6H4- 

COOH 

201 19 

1598 

p-8ulfamyl- 


NH2()2SC6H4- 

COOII 

201 19 


♦Name approved by tbe Inlornational Union (rf Chemiatry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, *C 

Boiling 
point, T 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

1566 

pi or leaf 

2 184?^ 

4 

269-70 

subl. d. 

0 00352-^> 

si. s. 

si. s. eth. 

1567 

col pr f w 


51 


- h 

S 

s eth., bz. 

1568 








1569 

it yel. need, f 


164 

subl. 

V si. S 

V. s 

s. eth., ac a. 


al. 







1570 

nionocl tab. 
f w 

1 180 

98 (100-1) 

200 

0 

V .s 

V. s. eth 

1571 

col. need. f. w 


107 8 

170-2>9 

si s c, 

V .s 

V. s. eth. 





subl 

Y s h 



1572 








1573 








1574 








1575 

tncl need. 

1 57.) 

147 5 


0 682« 

2810 

21 61* eth.; s. 


f w 


(144 h) 




alk , V si s. 

1576 

col. Iricl . . . 


M) 

148-50« 

1 

s 

bz , chi.; 1 Igr. 
s. eth. 

1577 

yel oil ... 

1 286-, 

-8 

275 (269) 

1 


» eth.; i. pet. 



0 r 





eth. 



1 284“' 

2.'> 






1578 

moiiocl. leaf. 

1 4H4- 

141 4 


0 w 

3310 

25 111 (.th ; K. 


f w 

* 





alk : V si s. 

1579 

monoci pr 


47 (4(H) 

298. 17P' 

1. 

V s. 

bz , chi , 1 Igr. 
V. s. eth. 

1580 

col. need . 


78 5 (70) 

279 

1 

si s 

8. eth ; si s 

1581 ! 

monoci leaf 

1 .550'" 

242 4 

subl 

0 024’-!’ 

0 9»o 

me ul 

2.21' eth : s 


f. w. 






acet , alk ; v. 








si. 8. c. bz., 








chi : 1 . Igr. 

1582 

eo! tncl leaf 


57 


1 

s. 

s. eth. 


f. al. 







1583 

yel. monoci 


90 


1 

s 

s. eth. 


leaf 







1584 

col. f. al . . . 


210 d. 



s 

V. si 8. eth., 








bz.; 8 ac. a. 

1585 

col cr 


230 d 



.s. 

V si s eth , bz. 

1586 

yel powd 


250 d 



s. 

V. si. 8. eth.. 








bz.;8l.s ac a. 

1587 

need f. w 


210 5 

sub* ! 

\ .si S 

.s 


1588 

rhomb leaf f 


114 5 

355 d 

0 01 

V. s. 

V. s. eth ; s. 

1589 

dll al 

col monoci. 

1 4.5S-'- 

114(111) 

343-4 

.si. s. h., 

V s 

chi., glyc. 

V s bz , s. 


need f al. 

■* 



1 e 


ac. a. 

1590 

col leaf, f al 


160-2 


1 (si. s.) 

V. .s. 

V. 8 eth., bz.. 

1591 

col need. f. al. 


219 (224) 

subl 

V si. s 

V s 

ac a , Igr. 

V s. eth. 


or bz. • 




h. 



1592 

need. f. w 


>300 


s. 

s 

i si. s. HCl 

1593 

leaf, f al . 


58 

273 

s. 

V s 

V s eth. 

1594 

col. leaf, f w 


141 


si. s. h. 

V >. 

V 8. eth.:s. bz. 

1595 








1596 

rhomb, f. al 


165-7 


V. s. 

V. s. 

V. s. eth. 

1597 

ow'd, or pi. f.w 


238 


V. si. 8 

V. 8. 

V. s. eth. 

1598 

need or pr. 


280 d. 


V. V. si. 

V. 8. 

si. s. eth.; v. si. 


f. w 




s 


s bz. 


For explanations and abbreviations see befiniting of table. 
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Mol 

No 

Name 

Synonjms 

Formula 

Wt. 

1599 

Benzoic acid, o-sulfhy 

dryl-. See Benzoxc acid, o-mer 

caplo~. 

hc),sc«H4Cooh 


1600 

, o-8ulfo- . 

256 23 




3 H 20 


1601 

— ”, , iiiiidc. 

See Sacfhann. 



1602 

— , m-8ulfo- . . 


HOjSCeH^COOH 

238 21 




2 H 2 O 


1603 

, p-8Ulfo- . . 


H03SC.H4C00n 

256 23 




3 H 2 O 


1004 

— 2,3,4,5-tetrahydr 

0 -. ,See l-Cycloheiene-Ucarhoz 

yhc and*. 


1W)5 

, 2,3,4,5-tetrahy- 

(H0)4CJIC00H 

186 12 


droxy- 




1606 

, thio- 

benzenecarbothiou acid* 

CiEiCosn 

1.38 18 

1607 

, p-(p-toluyl)- 


CH»C6H4C0C«H4- 

240 25 




COOH 


1608 

, 2,3,5-triamlno> . 


(NH2)sC6H2COOH 

107 17 

1609 

, 3,4,5-trlamino- 


(NH2)»C*H2C00H 

167 17 

1G09M 

, 3,4,5-tribromo- 


BrsCeH-iCOOH 

358 84 

1010 

, 2,3,4-trichloro- . 


Cbt’eHoCClOH 

225 47 

1011 

, 2,4,5-trichloro- 


(daC:6H2(’()f)H 

225 47 

1612 

, 3,4,5-trichloro- 


(d3C6H2('OOH 

225 47 

1613 

, 2,3,4-trlhydroxy- 

4-pyrogalloloartK)\vhc acid 

{H0)5('6H2C()0I1 

170 12 

1614 

, 2,4,5-trihydroxy- 

4-hydroxyReMtisic acid 

(H0)3C’«H2C()()H 

170 12 

1615 

, 2,4,6-trihydroxy- 

phloroglucinolcarbowhc acid 

(H0)3(\H2(X)()H 

170 12 

1616 

-- — , 3,4,5-trihydroxy-. 

See Gallic arid. 



1617 

, 2,3,4-trimethoxy- 


(CHsOiCeH- 

212 20 




('OOH 


1618 

, 2,4,5-trimethoxy- 

Sec A$arontc acid 



1619 

, 3,4,5-trimethoxy- 

gallic acid tnmethvl ether 


212 20 



(X)()H 


1620 

, 2,3.4-trimethyl-. 

See Prehnityhc and 



1621 

, 2.3,5-trimethyl-. 

See 7 hoduryhc and 



1622 

. 2,3,6-trimethyl- 



lf>4 20 

1623 

, 2,4.5-trlmethyl-. 

See Duryhc and 



1024 

, 2.4.6-trimethyI-. 

See ff-hodurylir and 



1625 

, 3,4. .5-trimethyl-. 

See a~ hoduryhc m-id 



1626 

— ”, 2.4,6-trinitro- . 

8j/m-trinitrol«nzoic acid 

(N02)AH/'()()H 

257 12 

1627 

Benzoic amide. 

See Bemawide 



1628 

Benzoic anhydride 

benzoic acid aTih>dridc 


22r. 22 

1629 

Benzoic sulfinide. 

SeeSacchanu 



1630 

Benzoin .... ... 

benzoylplieriylcarbinol . or- 

rjlsCHOHCOt’,.- 

212 24 



hydroxy-a-pherij lacetophi*- 

Ih 




none 



1631 

, ethyl ether , 

a-ethexy-a-i)heiiylaceto- 


2U) 29 


phenone, 2-ethox>-l,2-di- 
phenyl-l-ethanone 

c()c:«H6 



1632 

. iiuide 

See A mar on. 



1633 

, l-oxime 


C6H*CH(()H)('- 

227 25 



(.NOHK'ftlU 


1033M 

, p,p'-dlmethoxy-. 

Benzol, Benzole. 

See Antmn 



1634 

See Benzene*. 



10.35 

Benzonitrile 

benzenecarbonitrile*; phenyl 
cyanide 

Sec Anthranilonilrile. 

(’cHeON 

103 12 

10.36 

, o-amlno-. 



1037 

, m-amlno- 

m-aminophenyl cyanide 

NH2C6H4('N 

IIS 13 

1038 j 

, p-amino- 

p-aminophenyl cyanide 

NHo(’4H4C'N 

118 13 


^Name approved by the International Umna of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
fonn, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, ®C 

Boiling 
point, T 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

1599 








1600 

rhomb, need 


68 9; 


50 

V. s. 

i. eth. 


f. w. 


- 3 H 2 O. 








105, anh. 








141 





1601 








1602 

dehq. cr 


98; anh. 


s 

s. 

V. s. eth.; i. bz. 




141 





1603 

need. f. w . . 


94, anh 


V s 

V s. 

V 8. eth. 




260 





1604 








1605 

cr . . 


148 


V s 


i Igr. 

1606 

yel oil or cr 


24 

d 

I 

ao 

* eth. 

1607 

need f. acet 


130 (224) 


V .‘jI s 

V. s. 

V. s. acet.; si. s. 








bz 

1608 

cr f w 




V .s h 

V si s.h. 

i. eth. 

1609 

need f. w 


-H 2 O, 

d 

s b. 

1 . 

1 . eth. 




>1W 





1609M 

col need 


240 


1 

s 

s h. bz. 

1610 

need f al 


186-7 (129) 


si s. 

s. 

s. eth. 

1611 

sm need f. w 


163 

subl 

s. h. 

s 

s eth. 

1612 

need f al 


203 

subl 

s h 

V s. 

V 8. eth. 

1613 

need f w 


200 d 

subl. 

0 m 

s 

V 8. eth. 

1614 

need f w 


217-8 


V s h. 

V s. 


1615 

(T f w 


100 d 


s b 

s 

V 8. eth ; i. bz. 

1616 








1617 

er f eth 


97-9 


s 

s. 

s. eth. 

1618 








1619 

inoimel need 
f w 


168 

225- 7>* 

V si s 

V s 

V 8 eth., chi. 

1620 





1 



1621 








1622 

need f w 


84, 105-6 


' s 

s 

s. eth. 

1623 




1 

1 



1624 




i 

i 



1625 




! subl d ^ 

1 



1626 

yel rhomb 


228 7 


' 2 ()5» 

26 0“ 

14 7» eth. 


need f w. 


(220-3) 

1 j 




1627 


, 






1628 

col rhomb 

1 1989 

42 

1 360 

1 

s 

s. eth. 


pr , 1 57665''' 

4 


1 




1629 








1630 

col hex pr. 

1 310‘- 

137 

' 344, 194‘2 

0 

s. 

si. 8. eth. 


f al 







1631 

need f. Igr 


62 

l84-() 


s. 

s. eth. ; V. s. bz. 

1632 








1633 

wh amor. 


! 163-4 


1 . 

s 

3 eth., acet. 


powd or pr 


(149-51) 






Tbs. 







1633M 








1634 








1635 

eol liq , 

1 0102 “ 

13 

190 7 

IIP* 

00 

ao eth. 


1.52892 

1 






1636 








1637 

need 


53-4 

288-90 

si. 8. 

s 

8 eth. 

1638 

col. monoel. 


86 

d 

1 V. 8. h. 

V s. 

V. 8 eth.; 1 . 


pr 




1 


HCl 


For explanations and ablrfeviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

1639 

Benzonitrile, p- 

p-bromophenyl cyanide 

BrC 6 H 4 CN.. 

182 03 

bromo- 

, p-chloro- . . . 

4-chlorobenzenccarbonitrile* , 

CIC 6 H 4 CN ... 

137.57 

1640 


p-chlorophenyl cyanide 



1641 

, methyl-. 

See Tolunitrile. 



1642 

, o-nitro- 

2 -nitrobenzeaecarbonitrile * ; 
o-introphenyl cyanide 

NO 2 C 6 II 4 CN . 

N() 2 C 6 H 4 CN 

148.12 

1643 

, ni-nitro- 

148.12 

1644 

, p-nitro-. . 


NO 2 C 6 H 4 ON 

148 12 

1645 

Benzofalphenanthrene. 

See Chrytene 
ne. See Fyrene 



1646 

1647 

1648 

Benzo(de/]phenanthre 

Benzolijphenanthrene. 

Benzo[a]phenazine 

CioHfi N‘. CbH4 

230.26 

See Tnphenylene 
a-ljenzophenazine, «/S-iiaph- 

thophcriazine 

nyl'. Rosinduli 


1649 

1650 

Benzojblphenazine, 5,8 
Benzophenone 

-dihydro- 8 - imino-5-phe 

phenyl ketone , diphenyl ke- 
tone, benzoylbenzene, a- 
oxodiphcnylmethane 

ne 

182 21 

197 23 

(CeHslsCO . 

(C 6 H 6 ) 2 C:N 0 H 


1651 

, oxime 

1652 

, phenylhydrazone 


(CtHa)?- 
C NNHCsHb 

272 34 

1653 

, 2 -amino- , . , 

o-amiiiodiphenvlkctoiie , o- 
benzoylaniline 

CeH5COa6H4NH: 

CaHBCOCcH4NH: 

197 23 

1654 

, 3-amlno- 

m-aminophcnyl phenyl ke- 
tone , ni-benzoylarnhne 

197 23 


1655 

, 4-amino- 

p-aminopheriyl phcnvl ke- 
tone , p-benzoylanilmc 

CcHbCOCoH^NH . 

CO[C«H4N(CHdV,l,^ 

197 23 

268 35 

1656 

, 4,4'-bi8dimethyl- 

Michler’s ketone, tctraineth- 

amino- 

yl-4,4'-diarnitioberizophenone 

NHsCeHiCOC,- 


1657 

, 2 , 2 '-diamino- . 

bi 8 -o-amuiophenyl ketone 

212.24 

H 4 NH 2 

1658 

, 3,3'-diamino- 

bi.s-w-aminoi)heiiyI ketone 

NH 2 C 6 H 4 COC 0 - 1 
H 4 NH 2 

NH 2 C 6 H 4 COt\- 

H 4 NH 2 

212 24 

1059 

, 4,4'-diamino- 

biR-p-aminophenyl ketone 

212 24 

1060 

[ — , 2 , 2 '-dihydroxy- 

bis-o-hydroxyphcriyl ketone 

H0C6H4C0C«- 

H 40 H 

214 21 

1601 

, 2,3'-dihydroxy- 

m-hydro\ypheiij 1 o-hvdroxv- 

HOCoHiCOCtr 

214 21 

phcnyl ketone 

H 4 OH 


1062 

, 2,4-dihydroxy- 

4-benzovlresorcinol, 4-l)cn- 

CellbCOCftll /oil). 

214 21 



zoresorcin 

HOCcH4COC\.- 


1063 

, 2,4'-dihydroxy- 

o-hydroxYphenyl ^^hydroxy- 

214 21 

phrnyl ketone, j»-‘,alicyi(»yl- 
phenol 

H 40 H 




1064 

, 2,5-dihydroxy- . . 

2,5-dihydroxyphenyl phenyl 

(UO)2CJl3C()(\,H!. 

214 21 


ketone 



1065 

— , 3,3'-dihydroxy- 

bi8-m-hydroxyphenvl ketone 

HOCCH 4 COC 0 - 

H4()H 

214 21 

1660 

, 3,4'-dihydroxy- 

m-hydroxyphenvl p-hydroxy- 

IIOC6H4CX)Cb- 

214 21 

1 

1667 

, 4,4'-dihydroxy- 

phenyl ketone 
bii*- 7 >-hydr()xyphenyl ketone 

H 40 H 

H()C6H4COCb- 

H 40 H 

214.21 

1668 

, 2,4-dihydroxy-6- 

methoxy-. See Jsoroioin 



1669 1 

, 2,6-dIhydroxy-4- 

methoxy-. See Cotoui 

CH3C6n4COCe- 

I 14 CH 3 

210.26 

1670 

, 4,4' -dimethyl- 

di-p-tolyl ketone 


’•'Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 




Solubility in grains per 100 ml of 


form, color 
and index of 
refraction 

Density 

g/ml 

Melting 

Boiling 




No. 

point, 

point, 

Water 

Alcohol 

Ether, etc. 

1639 

need. f. w , 


113 

235-7 

s h. 

8. 

V. s. eth. 

1640 

need. f. al... 


92 (93-4) 

223 

si s. 


s. eth., bz. 

1641 








1642 

silky need. f. w. 


109 


s. h 

s. 

8. eth., ac. a. 

1643 

need f w . 


118(115-6) 

subl 

si s. 

s 

8. eth. 

1644 

yel. leaf. f. al 


147 


b1 8. C. 

si s. c , 

8. chi., ac. a. 






8 h. 


1645 








1646 








1647 








1648 

yel. need. f. bz. 


142 5 

>360 

1. 

V si. s. 

V. si. 8. eth.; 







si. a. c. bz. 

1649 








1650 

afstab ) col 
roomb. pr.; ^ 

al 0976- ; 

a49: $ 26; 

306 

1. 

13 5« 

17 5“ eth.; s. 


& 0 

y45-8; 




cU. 


col monoel. pr 

|31 108- 

5-51 





1651 

need 

144 


V. si s 

8 

V.S. eth., acet. ; 




(141-2 5) 




8. alk. 

1652 

need . . . , 


1.37 (105) 





1653 

pa yel. leaf. 


108 



s 

8. eth. 

1654 

ycl need 


86 


si s w. 

B 

s. eth. 

1655 

leaf f dll. al 


124(110-5) 


si. s. 

$ 

8. eth. 

1656 

1657 

gilt leaf. f. al 

pa yel leaf. f. 
dll al. 


174 

1.32-3 

>360 81 d 

0 042i 

1 

V. 8. 

S. j 

V. 8 eth., bz. 







1658 

yel need f. al 


173-4(171) 

285“ 

s. h. 

s. 

B. eth. 

1659 

hex or 


244 (2.37) 


s h, d 

s 

s. eth. 


rhomb need, 
f dll al 




by boil 



1660 

leaf or pr. f. 
Igr 

need f. w. 


59-00 

.340 

1- 

s. 

8. eth., chi. 

1661 


126 



8. 

s. eth. 

1662 



144 


!• 

S. 

s. eth. 

166.3 

yel. pyram f 


150-1 


s h. 

s. b. 

V. s. eth.; s. 


bz or pi. f. 
h w 


(147-8) 




bz., alk. 

1664 

yel need. f. 


125 


s. h. 

s. 

s. eth., bz. 


dll. al. 







1665 

sm. nt*ed. f. w 


170(162-3) 


s. 

8. 

8. alk. 

1666 

ne(*d f. vr . 


206 


s. h. 

s. 

8. eth. 




(197-200) 





1667 

ycl. need. f. Igr. 


210 

subl. 

V. s. h. 

V. 8. 

V. 8. eth.; s. 







me. al., acet.; 
1 . bz., chi., 









CSi 

1668 








1669 








1670 

rhomb, f. al 


95 (91-2) 

333-4«5 

i. 

V. s. 

V. s. eth.; s. 








dll., CSs 


For explanations and abbreviations see boginiUDg of table. 

679 




PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Hynonyms 

Formula 

Wt. 

1671 

Benzophenone, p-hy- 


H0C8H4C()C6H* 

198 21 


droxy- 




1672 

, o-nitro- 

o-nitrophenyl phenyl ketone 

N02C..H4(l(>rfiH5 

227 21 

1673 

, m-nitro- 


N02r«H4r()(v.Hf. 

227 21 

1674 

, p-nitro- 


N02C6H4(X>CoHi. 

227 21 

1675 

, 2,4,6,3',4'-pentah 

y droxy-. See Macluwi. 



1676 

, 2,2' ,6- trihydroxy- 

2-BalicylyIresorcinol . 

(H0)2C6H.,C0CV 

H 40 H 

C8H6C()C6H2(0H)3 

230 21 

1677 

, 2,3,4-trlhydroxy- 

4-benzoylpyrogallol; aliza- 
rin yellow A 

230 21 

1678 

Benzophenonecarboxy 
p,p' -Benzophenonedic 

lie acid. See Benzoic acid, be 

nzoyU, 


1679 

arboxylic acid. See Benzoic 

acid, p,p'-caTbo7iyldi 


1680 

2,3-Benzop'henonedica 

rboxylic acid. See Phthalic 

and, :i-benzoyl-. 


1681 

2,5>Benzophenonedica 

rboxylic acid. See Trrephth 

aiic acid, benzoyl-. 


1682 

3,4-Benzophenonedlca 

rboxylic acid. See Phthalu 

and, 4-benzoyl- 


1683 

1684 

p-Benzophosphinic aci 
Benzoplnacol 

d . See Benzoic acid, p-phosphon 
1 , 1 ,2,2-telrapheny 1-1 .2- 


366 44 


ethanediol * , tetrapheiiyl- 
ethylene glycol; benz(,o)- 

(CeHsi- 





pmaeone 



1685 

/3-Benzopinacolin. . . . 

of-triphenvlapetopheiione ; 

.';48 42 


benzoyltripheiiylmet hane , 
phenyl tntyl ketone 




1686 

Benzopinacone. 

Sw Benzoptnacol. 



1687 

Benzopyrazine. 

Sec Qutnoxaltne. 



1688 

Benzolbjpyridine. 

See ^inohne 



1689 

Benzoic]p^ldine. I 

See leoquinoline. 



1690 

Benzo|a]pyrimidine. 

See Quinazoline. 



1691 

1 ,2-Benzopyrone. 

See Coumarin. 



1692 

1,4-Benzopyrone, i-Be 

nzopyrone. See Chromone. 



1693 

2, 1 - Benzopyrone. 

See hocoumann. 



1694 

Benzo[b]pyrrole 

See /ndo/e. 



1695 

Benzoquinhydrone. 

See Qutnhydrone 

('isIIsN . 

179 21 

169«i 

Benzof/jquinoline 

6,6-l)enzo<iuinoline , ^naph- 
tb(K|U]nohne 

('..HsNrH.. 


1697 

. 3-methyl- . 

3-methyl-5,6-ljen2PKiuiiiolnie , 

193 24 


^-naphtho(|umaldine 

f'i.H»N 


169S 

Benzol /ilquinoline 

7,8-benzo(|uiiioline, «-napli- 

179 21 


th(xiuinoline 

('nHsNf’Ha 


16<»y 

. 2-methyl- . 

2-raethy l-7,8-benz<Kiumolii)e , 
a-naphtho(iUinal(line 

193 24 


1700 

p-Benzoquinone. 

See Qutnone. 



1701 

4-Benzore8orcin. 

See Benzophenone, 2,4-dihydro 

■rw- 



Benzothiazole. iNumljer 

ed beginning S=l). 

{\H 4 Sf’. 


1702 

Benzothiazole, 2-(2,4- 

2-benzothiazyl 2,4-diniinK 

333 33 


dinitrophenylthio ) - 

phenyl sulfide 

ISCsHiiNO-'.] N 


1703 

, 2.2'-dithlobl»- 

2,2'-dibenzothiazyl diKulhde 

r,4H8N.S4 

332 46 

1704 

1705 

— , mercapto-. 

, 2-methyl- 

See Beiizothiazoleihtol. 
^-methylbenzothiazole . etli- 

St^iCHa) N(‘,.H4 

149 20 

enylamuiothiophenol 

1 — 


1706 

, 2-phenyl- 

l)eiizenylaminothio])heiu)l 

(V.HiS(V(VHii N 

211 27 

1707 

2-Benzothiazolet h lot 

2-merr,apto!)eiizothiazole; fi- 

('hH4S(VSH) N 

167 24 



thiocarbaniidoth iopheru ) 1 

' — - 


1708 

, benzfHitc 


ThKhNOSl- 

271 34 


♦Vamc approved by the Inteniational VnK)0 of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, "C 

Solubility in grains per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

1671 

rhomb, leaf. f. 
dll al 


134 


s K 

V. s. 

V. 8 . eth. 

1672 

cul monocl. f 


105 



si. a. 



al. 






1673 

eol need f al 


94-5 

234i‘‘ 


8 . 


1674 

col leaf f. al 


138 


\ .*'1 s 

s. 

si. s. bz., CSi 

1675 







1676 

yel leaf. f. al 


1.33 


d P h. 

s, h. 

s eth., bz., alk. 

1677 

ypl. need. f. 


140 


si. .s. 

s. 

s eth., alk., 


dll. al. 






H 2 SO 4 ; si s. 
bz. 

1678 








1679 








1680 








1681 








1682 








1683 








1684 

pr 


186 d 



2 02 h 

s eth. 

1685 

need 


182 .5 



V si & 

s. eth.; V. s. 







(• , s h. 

bz., chi., CS 2 

1686 








1687 








1688 








1680 








1000 








1691 








1602 








1693 








1604 








1605 








1606 

sm leaf f. 


9.3 

.351 

^ b 

V s 

V. 8. eth., bz. 


h w 







1607 

need f. dil. al 


82 

>300 

si P 

S 

s. eth. 

If >08 

moriod. f. etb 


52 

.351 (22.1<-) 

\ s! V 

\ s 

V. s. eth.;s bz. 

1600 

IU| 



>300 

1 

s. 


1700 








1701 








1702 

\’el cr 

! 1 24'- 

160 2 


1 

si s , . 

•si. s. eth. 



j 




s h 

1 

1703 

It .M’l er . 

1 .50- 

180 0 

d 

1. 

V sl «. 

V si. s. chi. 


4 




h 

1704 








1705 

li(I . . 



238 

1. 

P. 


1706 

n<‘ed f al 


115 

3(')0 

1. 

s. 

j s. eth , Crl’, 





d. 



i dll HCl 

1707 

i^h'Vel IT 

1 42*’ ' 

1 

179 5 

1. 

s h 

: V si. s eth 
; s alk 


1708 

yel (r 


1.12 


1. 

si, s e , 

' si s eth 







.s h 



For **x|)lanatjoni and abbri'\n»tions •'cr beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

1709 

2-Benzothiazolethiol, 


C20H18N4S2 

378 60 


mercaptide with a, fi- 
diphenylguanidine 




1710 

, 6-nitro-, diethylthio 

Ithionocarbainic ester 

C12H13N3O2S8 

327 43 

1711 

Benzothlofuran. 

See Thionaphthene. 



1712 

Benzothiophene. 
O'Benzotoluide 

See Thionaphthene. 



1713 

A^-benzoyI-<^toluidine . . 

C3H5CONHC6H4- 

CH3 

211.26 

i 

1714 

m-Benzotolulde . . . 

N-benzoyl-m-toluidine, m- 

C 6 HsCONHCfiH 4 - 

211 25 



benzotoluidide 

CH3 


1715 

p-Benzotolulde . . . 

N-benzoyl-p-toluidine . 

C6H6CONHC6H4- 

(^Hs 

C6H4NHN.N 

211 26 

1716 

1 ,2,3-Benzotriazole 

aziminobenzene , benzene azi- 

119 12 



mide 

1 1 


1717 

Benzo trichloride. 

See Toluene, a-tnchloro-. 



1718 

Benzotrifluoride. 

See Toluene, a-tnfluoro-. 



1719 

Benzoxazoie, 2-nieth' 

M-methylbenzoxazole , ethe- 

0 C(CH 3 ) NC6H4 

133 14 


yi-(0=i) 

nylammophcnol 


1720 

2(3) Benzoxazolone 

o-hydroxycarbanilic acid 

CfiHiOCONH 

135 12 


(0=1) 

lactone 

' 1 


1721 

2,3,l~Benzoxaz-i*one 

benzaldoximecarboxyhc an- 

C6H4COON CH 

147 13 



hydride 

L 1 



Benzoyl-. For benzoyl den 

vatives see the parent compoiin 

(Is (e.g , for benzoyla 

cetic 

1722 

Benzoyl azide 

benzazide 

(’..HsCON.! . 

147.13 

1723 

Benzoyl bromide 

bcnzenecarbonyl bromide* 

(VHiCOBr 

185 03 

1724 

Benzoyl chloride . 

benzenecarboiiyl chloride* 

(’cH 6 C()C 1 

140 67 

1725 

, p-bromo- 


BrCeHiCOCl 

219 48 

1726 

, 3,5-dinitro- 


(N 02 ) 2 C 6 H 3 C()C 1 

230 57 

1727 

, p-methoxy-. 

See Anxsoyl thlonde. 



1728 

, m-nltro- 


N02C6H4COC1 

185 57 

1729 

, p-nitro- 


N02C6H4COCI 

185 57 

1730 

Benzoyl cyanide 

a-keto-a-tolunitrile, 2 -oxo- 
2 -phenylethanenitrile 

CeHiCOCN 

131 13 

1731 

Benzoyl disulfide 

dtbenzoyl disulfide . 

(CbHsCOzSs 

274 34 

1732 

Benzoyl fluoride 

bcnzenecarbonyl fluoride* 

CeHsCOF 

124 11 

1734 

Benzoyl hydroperoxide 

. See Perhenzmc and 



1735 

Benzoyl iodide 

bcnzenecarbonyl iodide* 

(\HoCOI 

232 03 

1736 

Benzoyl peroxide 

di benzoyl peroxide . 

rr 6 H 3 Cf>)-.{b 

LM2 22 

1737 

Benzpinacone. 

See Benzojnnacol 




Benzyl-. For benzyl denva 

lives see the parent compounds 

(e.g., for benzylbeiiz 

oic acid 

1738 

Benzyl alcohol 

phenylcarbinol , a-hydroxy- 

CflHsCHzOH... 

108.13 



tnluene 



1739 

, esters 

See “benzyl ester” under the c 

orresponding acids. 
C 1 C 6 H 4 CH 2 ()H 


1740 

, o-chloro- 

142 68 

1741 

, 3,4-dihydroxy- o- 

(methylaminomethyl)-. 

Sec Adrenaline. 


1742 

, a,a-dimethyl-. 

See 2 -Propanol, 2 -phenylr. 




•Name approved by the International Umoo of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

No. 

1 and index of 
refraction 

1 g/ml 

1 

point, ^ 

point, T 

Water 

Alcohol 

Ether, etc. 

1709 

1710 

1711 

1712 

yel. cr 

fine yel. cr . . . 

1 00 

173 

122 


1. 

1. 

s. 

8. h. 

i. eth. 

8. eth., bz. 

1713 

1714 

rhomb, need, 
1.621, 1.654, 
1.691 

monocl. pr. f. 
dll al 

] 205 -- 

4 

1 170- 

4 

140 

(135-6 5) 

125 


.si s h. 

s. 

10 021* 

8. eth. 

1715 

rhomb need 
f.al. 

1 202 

158 

232 


3 3» 

s. eth. 

1716 

1717 

1718 

need. f. bz . 


KK) 

201-415 mm 

1 

s. 

8. bz. 

1719 

liq 

] 136-" 


201 

1 

s. 

» eth. 

1720 

1721 

col. need. f. h 
dll. HCl 
cr f. bz . . 


141-2(138) 

d 120 


si s c 

V. s. 

V. s. eth. 


acid see Acelic a 
phenols. 

rid, benzoyl- 

) See aUo 

“benzoate” 

under na 

mes of al 

cohols and 

1722 

col pi. f. acft 


32 

exp. 

1. 

s. 

s. eth. 

1723 

col. fum liq 

1 570 

0, frz., -24 

218-19 

d. 

s d. 

« eth. 

1724 

col fum liq., 

1 55369 

1 2187- 

16 j 


197(1947«) 

d 

s d 

^ « eth.; 3. bz., 

, eSa, oils 

1725 

col. need 


42 

245-7 .si. d 

d. 

V s 

V. s. eth.; 8. 

' bz., Igr. 

1726 

1727 

yel. need. f. bz. 


68-9 

I96‘2 

d. 

d 

s. eth. 

1 

1728 , 

yel pr 


34 

278 

d. 

d 

8. eth. 

1729 i 

yel. need. f. Igr 


72 

1541* 

d. 

d. 

8. eth. 

1730 

cul. tab . 


32-3 

20(1-8 

1. 

V. s. 

V s. eth. 

1731 

pr f. h. al , 
eth. or CSi 


133 (128) 

d. 

1. 

.sl s 

sl. 8. eth.; 8. 
CSj; i. 
NH 4 OH 

1732 

1734 

col. fum. liq 

>1 


159 (156) 

hyd. h 

V .s 

V. s. eth. 

1735 

need, or leaf 


3 

135** 

d. 

s 

• eth. 

1736 

1737 

col rhomb, f. 
eth : 1 545, 
1.546, 1.837 

see Benzoic an 

d, benzyl-). 

103 5 
(IOb-8) 

exp 

si. 8. 

8. 

8. eth., bz., 
olive oil; 
2.53“ CS, 

1738 

1739 

col. liq., 

1.53955 

loso;; 

1.5 3 

205 2; 93‘» 

417 

66 7 
507c. 

« abs. 

w eth., chi., 
me. aL; s. 
acet. 

1740 

1741 

1742 

need, or leaf, 
f dil al. 


72 

230 

sl. s. 

s. 

8. eth. 


For explanations and abbreviations sec b egin i an g of table, 
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PHYSICAL CONSTANTS OF 


No 

Namo 

Synonyms 

Formula 

Mol 

Wt 

1743 

1744 

Benzyl alcohol, o-hydr 
, m -hydroxy-, . . 

oxy-. See Saliucmn 
a,3-tolucnediol 


124 13 

1745 

, p-hydroxy- . . , . 

o,4-toluenediol 


124 13 

1746 

1747 

1748 

, 4-hydroxy -3-met 

p-isopropyl-. 

, o-methoxy- 

hoxy-. See Vanillyl alcohol 
See Cumtc alcohol 
sahgemn 2-inethyl etlier 


138 16 

1749 

1750 

1751 

, p-methoxy-. 

, o, m or p-methyl 
— , a-methyl- 

See Anityl alcohol 
-. See Carbtiiol, tolyl- 
methylphenylrarbinol , 1- 

(VlRCHlUHaiOH 

122 16 

1752 

1753 

, 3,4-methylenedio 

, o-nltro- 

phenylethanol 

xy-. See Piper on yl alcohol. 

N02C6H4CH2()H 

153 13 

1754 

— — m-nitro- . . . . 


N()2C8H4(li-()H 

153 13 

1755 

- , — , benzoate 

m-nitrobenzyl l)eiizoate 

CaHiCIOCK'H- 

257 24 

1756 

p-nitro-.. 

C«H4N()- 

N02r6H4(’H2()H 

153 13 

1757 

1758 

, thio-. 
Benzylamine 

See a-Toluenethtol. 
a-amiuotolueue 


107 45 

1759 

1760 

1 760M 

, iV-acetyl-. 

, N.N-diphenyl-. 

, p-methoxy- 

See Acetamide, N-hettzyl~ 

See Diphenylamine , \'-henzyl- 
anisylamine, ac( to some 

p-rHsUC'fiHK’H.- 

r.7 18 

1761 

- - a-methyl- 

a-phenyleth>laiiiiiie, 1-ann- 

NHs 

121 18 

1762 

— , TV-methyl-N- 

no-l»phenylethane 
iV-benzyl-A^-niet hylanihne 


167 27 

1 7tt3 

phenyl- 

, TV-nitroso- 

A^-phenylbenzylmt rosamine 

CsHfcCH.NtNO). 

212 24 

]7<i4 

7V-phenyl- 
iV-phenyl- 

N-benzylanihne 

CbIU 

r^HbCH.-NHC'sH, 

183 24 

1765 

1 766 

Benzyl azide. 

Benzyl bromide 

See Toluene, a-tnazo- 
o-bromotolueue 

CfiH.UH Br 

171 04 

1767 

Benzyl chloride 

a-chlorotoluene 

(\,Hi,rH,(’l 

126 58 

1768 

— , o-bromo- 

o-bromo-o-rhlorotolueiic 

Hrrji4('H.{’l 

205 49 

1766 

- , p-bromo- 

p-bromo-a-rlilorotoliieiie 

Br(’„H4(’U .(’1 

205 49 

177(1 

, p-chloro- 

a,4-dichlorotoluenc 

C'K’filUf'H.t’l 

161 03 

1771 

1772 

Benzyl cyanide. 

Benzyl disulfide 

See a-Tolumtrile. 
dibenzyl disulfide, a-dsn- 


246 37 

1773 

Benzyl ether. . 

zyldithio) toluene 
dibenzyl ether 

lUeHtt'H I •<) 

198 25 

1 773M 

Benzyl fluoride 

a-fluorotoluene 

('Jurn.F 

no 13 

1774 

1774H 

Benzyl hydrosulfide. 
Benzyl Idene-. For benzyl 
Benzylidene bromide 

See a-Toluenethiol 
idene derivatives see the parent 
benzal bromide; a, a-ihhro- 
niotoluene 

benzal chloride; a, o-di- 
chlorotoluene 
a-iodotoluene 

romjKiunfKe (T tor 
(V.H6('HBr. 

246 95 

1774R 

Benzylidene chloride 

CbH»CHCl2 

161 03 

1775 

Benzyl iodide 


218 05 

177(1 

1777 

Benzyl mercaptan. 
Benzyl mustard oil. 

See a-Toliienethiol 

See J iothioryanir arid, benzyl 

puter 


1778 

Benzylnit^osamine, N- 

phenyl-. Sw Hemylamine, hf 

-mtroeo-N-phenyl- 



*Name apinroved by the Interaational Union of Cbemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, ‘C 


Solubility in erams per 100 ml of 


form, color 
and index of 
refraction 




No. 

point, *C 

Water 

Alcohol 

Ether, etc. 

1743 








1744 

need f bz 


67 

300 d 

V <j h 

V .s 

V. 8 eth 

1745 

col. need. f. w 


124 fllO) 

252 

s 

V. s. 

V 3. eth. 

1746 








1747 








1748 

Ikj., 1.549*' 

1 0495- 


248-50; 

\ .si b 

3. 

* eth. 




131-2*5 




1749 








1750 








1751 

col. liq. , 

I 013“ , 


205 

1 

X 

30 eth. 


1 (K)fl“- 


(10.5-7'-’) 





1752 







s eth. 

1753 

need f w 


74 

l(i82« 

si S (• 

s 

1754 

rhomb 


27 

1805 

si s 

s 

V 8. eth. 

1755 



09 0- 5 


1 

.s 

s. eth. 

1756 

need. f. w 


93 

185*2 

si h f , 

V s 

V s. eth. 





s h 



1757 







50 eth. 

1758 

col liq, 

0 9826- 


185 

*5 

00 


1 5401 

■* 






1759 








1760 

1760M 

col liq 

1 050'5 


236-237, 


* 

w eth. 




122-4‘< 




1761 

arom oil 

(1 93 95 '5 


187 4 

4 2’® 


» eth. 

1762 

iHi 


9 2 

306 

' 

V s 

V $ eth. 

1763 

yel need f al 


57 8 


1 


s eth., cbl , 


1 0618- . 





Igr. 

1764 

ctil monocl. 

37-8(32) 

306 7 

1. 

s. 

s. etb.,h meth. 

pr. f al 






al 



1 038^ 






1765 


A i 


I 



» eth. 

1766 

col. poih. lll| 

1 438 - 

0 1 

-4 0 

1 198 

1 

X3 

1767 

col liq.. 

I 1026“* 

-13 i -48/ 

179 

‘d h 

30 

» eth. 


1.5415*5 

* 





1768 




124 (r-* 

1 

V s 

V. s. eth. 

1769 

need f al or 


11 

236 

1. 

V s. h. 

V. s. eth. 

1770 

pel. eth 
need 


29 

222 (2141 

) 

s C., V. 

s. eth., ac. a.. 




d. 


s h. 

CSa. bz. 

1771 







s. eth., bz, h. 

1772 

leaf, f al 


(1)71-2, 


\ si s 

s. h. 



1 0428- 

(2) 69 70 




me al. 

1773 

col oil 

4-5 

295-8 

1. 

\ .s h 

8. eth. 


4 


(157-60*5) 




1773M 

1774 

col. hq 

1 02278»* 

-35 

139 9 

d bemyhde 

d. 




l>enzyhdencmal 

onie acid see 

Malonic ai i 

we 


« eth. 

1774 H 

fum. Oily Ik] , 

1 51*5 


1402® 

1. 

oo 

1774R 

1541 

col. oily liq., 

I 2557*^ 

-16; frz. 

207 

1. 

00 

» eth. 

1 55022* 

1 7.3;r‘ 

-17 

(203 5^5*) 




1775 

col cr 

24 

93'» 

1 

3. 

s eth , CSj 

1776 


4 






1777 








1778 









For cxplanatjonis and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonynn 

Formula 

Wt. 

1779 

Benzyloiyamlne* 

a (or 0)-benzylhydroxylamine 

C 6 H 6 CH 2 NHOH 

123 15 

1780 

Benzyl suliide 

dibenzyl sulfide . . 

(C6H6CH2)2S. .. 

214 31 

1781 

Benzyl sulfone 

dibenzyl sulfone , 

(C6H6CH2)2S02 

246 31 

1782 

Benzyl sulfoxide 

dibenzyl sulfoxide 

(C6H6CH2)2S0 

230 31 

1783 

Berbamine 


CisHijNOa 2H2() 

333 37 

1784 

Berberine . . 


C2oHi7N04 6 H 7 O 

443 44 

1785 

, compd. wilh chloro- 


CooHigNOi CHCli 

472 75 

1786 

, hydrochloride 


(\-oHi#N 06 HCh 
2 II 2 () 

C-oHidNOb HNO 3 

425 86 

1787 

, nitrate 


416 38 

1788 

, sulfate 


C 2 oHi»N 06 H2S()4 

45t44 

1789 

, tetrahydro-. 

See Canadnic, Hyiiroberbertne 



1790 

Berberonic acid 

2,4,5-pyndiiu*tricarb()xylic 

CbH2N(COOH)3 

238 15 


acid* 

liH 20 


1791 

1792 

Betacaine. 

Betaine . . 

See fi-Eucavie 

lynne.oxyneunne, trimelhyl- 
glycocoll, (carboxymethyl)- 
triinethylamnionium hy- 
droxide anhydride 

C0CH2NfCH3),0 

1 1 

117 15 

1793 

Betel phenol. 

.See Chanbetol 



1794 

Betol 

2-naphthyl sahcvlate, /S- 
naphlhyl balicylate 

HOCcHiCOOCioH- 

264 27 

1795 

Betorclnol. 

See Resorcinol, 2, ^dimethyl-. 

C36H&40* 

582 80 

1796 

Betulinic acid 


1797 

Betulinol... 

betulin, betula camphor, 
birch camphor 

CseHeoOaC?) 

540 85 

1798 

p,p' -Biacetanilide. 

Sec Benzidine, N,N'-diacetyI- 



1799 

Biacetyl. 

See 2,3-Butanedior)e* 



1800 

Biacetylene. 

See Butadiyne 



1801 

Biallyl. 

o.p'-Bianiline. 

.See 1,5-Bexadieve* 



1802 

See 2,4'-Btphenyldiamine 



1803 

p.p'-Bianiline. 

See Benzidine 



1803M 

1804 

Bianisal. 

4,4' -Bi-o-anisidine 

See Stilbene, 4,i'-dimethoTii~ 
4,4 -dlannno-2,2-dImetho\- 

[rn30(NH2)f'Bihi'> 

244 29 

vblpheny! 

ethyl cacodyl, bi 8 (diethyl- 

(('’ 2 lI&) 2 A 8 As- 

266 06 

1805 

Biarsine, tetraethyl - 

arseme) 



1806 

, tetramethyl-. 

See Cacodyl 



1807 

o,o'-Bibenzoic acid. 

See Diphenic acid 



1808 

1809 

Bibenzoyl. 

Bibenzyl 

See Bemil. 

sym-oT 1,2-diphenylethane, 
dibenzyl 

CJhCH2CH2njl5 

182 25 

1810 

, 4, 4' -diamino-. 

See a, a'-th-v-tolmdine 



1811 

Bi-sec-butyl. 

Hexane, 3,4‘dimelhyl-* 



1812 

Bi-fert-butyl. 

.See Butane, 2,2,\i,7^'tetramethyl 



1813 

2,2'-Bicamphane-2,2'- 

diol. ^ Camphor jnnacol 



1814 

Bicyclo 14,4,0) decane. 

See Naphthalene, decahydro-* 



1815 

Bicyclo [2,2,1] heptane. 

See Norcamphane 

Bornylene. 


1816 

BicycIo-f2,2,iihept-2-e 

ne. 1.7,7-trimethyl-. See 



*Name approved by the International Union of Chemistry. 



ORGANIC COMPOUNDS (Continued) 



Crystalline 


Melting 
point, ^ 

Boiling 
point, *C 

Solubility in grams per 100 ml of 


form, color 
and index of 

Density 

g/ml 




No 

Water 

Alcohol 

Ether, etc. 


refraction 




]r7!t 

oil . . 



118-9“ 

s 



17 so 

col rhomb pi 

1 0712-" 

49 


1. 

s. 

s. eth. 


f cth or chi 

60 


290 si. d 


si. .H 


17SI 

need f al 


151 

s h 

V. s. acet.; s. 


+bz. 



d. 210 



bz., ac a. 

I7S2 

loaf f al. or w 


134 (130) 

1 c , s. 

s. 

s. eth. 





h. 



17S'; 

leaf. f. al., 


anh. 200 



s 

s eth. 


W 108 Bj; 







17S1 

! 

ycl anh.need 


anh 145 


L22-9 

1 c. 

V. si. s. eth.; 


f eth , cr 
(+OH 2 O) f 






si. s. chi., bz. 


w 







1785 

tricl tab f 


179 






chi 







17Sti 

or need or 




.s. 

s 



ycl powd. 







17S7 

ycl. need 




si s 

si .<! 


1788 

ycl. need 






1780 







1 eth ,bz.,chl.; 

17% 

tncl pr . 


235; anh 


▼ si s 

V .si b 



243 




s dll a. 

17H1 







V. si. s. cth. 

1792 

col. monocl. 
pr. or leaf 


293 d 


157'9 

8 6"* 


17'»‘1 








1791 

cr f al 


95 


1. 

s 

s. h. cth., h. bz. 

1795 

17110 

wh powd 


195 


si .s 

V. s. 

0 4 c 1 ‘3 07 b. 

1 79 7 

tiecd f ul 


25S 

subl , d 

1 

0 85 c. 


w + 





4 27 h 

eth. 


19 9(1"' Mn 
pyr 







1798 

1799 
ISOO 
1801 
18(12 
ISO! 
HO'IM 
1S(M 

col not'd or 


131 5 


si s h. 

s 

T. 8. eth.; s 
acet.. chi . hz 
8. eth. 

H(1.t 

leaf. 

liq , ign in 

1 1388"' • 


185-90 

1 

b. 


air, 1.4709 

* 






IS(M) 








1S07 








1808 




284 



V. s. eth.; i. 

1%9 

col monocl. 

0 995 -”, 

52 5 

1 . 

s 


niTd f. al. 






CS; 



0 942*° 






1810 


* 






1811 








1812 








isr; 








1814 








1.815 








181(i 









For r\planaUons and abb^(‘VlatlOIl^ beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

V>t 

1817 

Bicyclo|3,lil]hept-2-en 

e, 2,6,6-trimethyl-. See 

Pinene. 


1818 

Bicyclo(3,l,6]hexane, 1 

-i8opropyl-4-methylene 

-. See SahiTierie 


1819 

Biethylene. 

See l,'^-liutadiene*. 



1820 

Blformyl. 

See (tlyoxal. 



1821 

Biguanide . . 

KuanylKiianuline . difruanide 

NlhCA NH)NHr- 
('NH)NH2 

1(1] J2 

1822 

, «-o-tolvI- 


CtHtNHCC NH)- 

200 24 




NHCX NH)NK-. 
iHsU 


1823 

Bihexyl. 

See I>od(i(a7i( * 



1824 

Biisoamyl. 

See Ociam 2,7-duiu‘thyl~* 



1825 

Biisobutyl. 

See Hexane, 2,b~dmethyU* 



1826 

Biisopropenyl. 

See \,‘,\-Hatadtvni, 2,'.i-dime(hij 



1827 

Biisopropyl. 

See Butane, 2,2- dimethyl-*. 



1828 

Bikhaconine, acetylver 

atryl-. See Hikhncomtine 



1829 

Bikhaconitine 

aeet y 1 ver a t ry 1 1 )i khacomne 

t’acHfiiNOii 

twiJ <8 

1830 

Bilifuscin 

C 16 H 20 N 2 O 4 

304 14 

1831 

Bilineurine. 

See Choliut 



1832 

Bilirubin 


t)32H.IGN406 

572 64 

1833 

j 

Biliverdin 


CsiHsoNiOfi 

()()4 t)4 

1 

1834 

l.r-Bi-2-naphthol 

/S-dinaphlliol, 2.2'-dihy- 
droxv-l .1 '-binaphthyl 
a-<linai)htlK)i , 4,4'-tld»v- 
droxy-l ,1 '-binaphthyl 

HOCigHgCioH^OII 

286 31 

1835 

4,4'-Bi-l-naphthol 

HOCioHeCiJlfiOH 

286 31 

1836 

t,r-Binaphthyl* 

a, a'-dinaphth\] 

r,oH7(^.iH: . 

254 31 

1837 

, 2,2' -dihydroxy-. 

See 1 , 1 '-Bt-2-naphtho!. 



1838 

, 4.4'-dihydrory-. 

See 4,4'-Bi-\-tiajihthol 

C'.oHjCidIIt 


1839 

2,2'.Binaphthyl^ 

B, ^I'-duiuphthyl 

251 31 

1840 

Bindschedler green, leu 

CO base See Ihyhenylamine, y. 

p'-budimethylamino- 


1841 

Bioctyl. 

See Hexade(arie* 



1842 

Bioxirane. 

See i-Krylhrifol, anhydride 



1843 

o, o' -Biphenol 

2,2'-dihydr()\vbiphenyl 

PIOCftlUCoH^OII 

186 20 

1844 

o,p' -Biphenol 

2,4'-diliydro'j biphenyl 

H()r,.H4CoIIi()H 

186 20 

1845 

m ,m' -Biphenol 

3.3'-ddivdro\ybiphenyl 

HOCYII^CcUiOH 

186 20 

1846 

p,p' -Biphenol 

4, 4'-dihydro\y biphenyl 

HOCoHiCViliriH 

186 20 

1847 

p,p' -Biphenol, 2,2', 6, 6' 

-tetramethoxy-. See Hijdr 

oceruliynone 


1848 

p.p' -Biphenol, 3,3', 


irvJi2(Nrh)!()H| 

366 20 


5,5'-tetranitro- 




1849 

Biphenyl 

diphenyl , pheiiylbenzene 

(V-HgCJU 

154 20 

1850 

, 2-amino-. 

See o-Bipheuylamine 



1851 

3-amino-. 

See m-Biphenylamiiu . 



1852 

, 4-amino-. 

See Xenylamtue. 



1853 

1 - , 2-amino-4,4'-dia 

mino-. See Benzidine, 2-nmiri 

\0- 


1854 

1 , 2 -ben 2 yl- 

l-bcnzvl-2-phenylbcnzene 


244 32 


approved by the International Union of ChcmiRtry. 
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ORGANIC COMPOUNDS (Continued) 



Crj'stalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, °C 

point, “C 

Water 

Alcohol 

Ether, etc. 

1817 

1818 
181!) 1 
1820 
1821 

1822 

182;] 

1824 

182:, 

!82() 

1827 

1828 
1829 
IS.'IO 

mi 1 
1882 

i 

] 8 :;'i 

18:m 

amor or pr 
f.al. 
wh cr 

(T , , 

br powd. . 

hr rhomb, ct 

grn.-blk powd 

need, f al or 


j 

130 

UI 2 O 
140-4, 1 

anh. 14.3-(, 

i 

11.3 

18‘] 

192-2 h 

2IS 

1 

snbl 

s 

.s h 

hi S 

1 

1 

.S 

sl s 

.s 

s, i‘th. 

s eth. 

sl s. eth.; s. 
glac ar a., 
alk. 

V sl s eth.; s. 
CSi. chi., bz , 

a., alk 

sl s eth.; s. 
bz , alk ; i. 
chi, 

V s. eth ; sl s. 

IS'].') 

tol 

rhomb f. al.. 


300 

.subl 

1 

1 

chi. 

V s. eth ; s. 

I 8 ;{r, 

c’o! rhomb 


160 .3 n.3(il 

ra .360. 

1 

il 

alk ; sl. s. 
chi., bz. 
s eth., bz., CS 2 

!s;i7 

I 8 ;;s 

i8;j<) 

leaf f al. 

col pi 


187-8(181) 

240-4'- 

4.32 

1 

sl s 

sl s eth ; s. h. 

1840 

1841 

1842 
1S4.! 

pr f tol , 


hyd 73 - 0 , 

.{20 

^ h 


bz., CS 2 

s eth., ac a., 

1844 

loaf Ihyd ) 

f w. 

monocl pr or 


anh 

109- 10 
162-3 

.342 

sl s h 


bz., alk. 

s. eth. 

184.', 

need 

need, f, w 


12.3-4 

21718 

V. si s 

s. 

s. eth., chi , 

1810 

rhomb need 

125^ 

274-.5 

•Jiibl 

sl .s 


bz , alk 

s etb .sl s bz. 

1847 

I84S 

1840 

or pi. f al. 

yel. not'd 

eol. monocl., 

' 1 180-. 

(270-:b 

222 .3 

69-71 

2.34-5 

1 

s. 

10 c. 

s. eth; 6 57"’* 

18.30 

18.31 
1852 
185:i 
18.34 

al 5()841, 

71.61158, 
1.58822’’ » 

monocl need . 

•V 

0 91)11)- 

.34 

28.1-7»» 

1 


me al. 

s eth.:v s. bz. 


For explanations and abbreviatioiib see beginning of table, 




PHYSICAL CONSTANTS OF 


No. 

Name 

SynoIlym^ 

Formula 

Mol. 

\\l. 

1855 

Biphenyl, 4-benzyl- 

1 -beMzyl-4-phen vl benzene 

r„H«,CH2C6H4C6Hi 

244 32 

1856 

, 2-bromo-'‘' . . 

2-broinodiphei5yl 

(^6H6CoH4Br 

233 11 

1857 

^ 4-bromo-*. . 

4-bromo(lipherii 1 

(V.H6('(,H4Rr 

233 11 

1858 

, 2-chloro-* . 

o-chlorodi{>heiiyl 

(^)U.H4C6Hi . 

188 65 

1859 

— — , 3-chloro-* 

/w-chlorodipheiiyl 


' 188 r>5 

1860 

, 4-chloro-‘*^ 

p-chlorodiphenyl 

UlCJI^CeHi 

' ISS (>5 

1861 

, 2,4'-dlamlno-. 

See phen pldui m i hi 



1862 

— , 4,4'-dlamlno-. 

See Henzxdxm. 



1862M 

, 4,4'-diamlnu-2,2' 

-dimethoxy-. See4,4'-^/-o 

-aiitstdine 


1863 

, 4,4'-dlbromo-+ 

p.p -dibromodiphciiy 1 

BrC6H4C6H46r 

31 J l»2 

1864 

, 4,4'-dlchloro-‘‘ , 

4,4 -dichlorodiplienj 1 

riC6H4C6H4Cl 

223 1') 

1865 

, 4,4^-dlchloro- 


CKNOalCeHsCeHs- 

313 10 


2,2'-dlnltro-* 


(N02)C1. . 


1866 

, 2,2'-dlhydroxy-. 

See o,o'-Btphenol 



1867 

, 2,4'-dihydroxy-. 

See o,p'-Hiphenol 



1868 

3,3'-dlhydroxy-. 

See m,in'-biphenol 



1869 

— , 4,4'-dlhydroxy-. 

Sec py-Biphenol 



1870 

, 2,2' -dimethyl-. 

See o,o’-Bitolyl 



1871 

, 2,3' -dimethyl-. 

See o,m'-Bttolyl 



1872 

3,3'-dimethyl-. 

See m,m'-Bitolyl 



1873 

, 4,4'-dimethyl-. 

See p,p*-Biiolyl 



1874 

, 2,2'-dinitro-=' 

o.o-diiiitro(ljpheij>l 

N()>C6H4CeH4NC)2 

244 20 

1875 

, 2,4'.dlnltro-* 

o,p -dinitTfidipheiivI 

N().t'6H4CoH4N()-. 

244 20 

1876 

, 3,3'-dinitro-* 

m,w -dlnllr(HhphelJ^I 

1 

NC)2CgH4C6H4N()2 

244 20 

1877 

, 4,4'-dinitro-* . 

1 

p,p-dinitrodiphpn>l 

N0.C6H4C6H4N02 

244 20 

1878 

, 2-ethoxy-* 


(\H606H40C2H» 

19S 2.5 

1879 

— , 3-ethoxy-* 


C6H6C«H40C2Hs 

198 25 

1880 

, 1,2,3,4,5,6-hexah 

ydro-. See Cyclohexane, pheu 

?//- 


1881 

— , hydroxy-. 

See Phenol, phenyl- 



1882 

, 4-iodo-* . . 


r 6 H 6 CGH 4 I . 

280 1 1 

1883 

— , 2-methoxy-* 


(\H 5 C«H 40 CH» 

184 23 

1884 

— , 4-methoxy-* 


(\,Hg(\H40CHj 

1K4 2.{ 

1885 

, 2-methyl- . . 

o-phenyltoluene 

('.,HtC6H4CH, 

168 23 

1886 

, 3-methyl- 

m-phenyltolueue 

(’.1I.(>.H4CH3 

168 23 

1887 

,4-methyl-. . 

/>-pheiivltolucrte 

C\.Il5C:r.H4CH3 

168 23 

1888 

— , 2-nitro-*. , 


rbHGC6H4N02 . 

199 20 

1889 

— , 3-nitro-*. , , 


(V.H6r6H4N02 . 

I'Mi 20 

1890 

, 4-nitro-* . , 


CgIIgCgHgNO,. . 

199 20 

1801 

, 3-phenyl-, 

See Benzene, l,3-dip/<enii//-. 



1892 

— , 4-phenyl.. 

See Terphenyl. 



1893 

, 3,3',5,5'.tetrahyd 

roxy-. See 5,5'-Biremrrinol. 



1894 

2,2',4,4'-tetra- 


(N02^2C.HiCgH3- 

334 20 


nitro-* 


mo2)2 



*Naine approved by the International Union of Cbemistry 

(>9f) 




ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 
and index of 
refraction 

Density 

K/nil 

Melting 

point, 

Boiling 
point, “C 

Solubilit 

Water 

;y in gram 

Alcohol 

s per 100 ml of 

Ether, etc. 


loaf 


85 

285-6i“ 

, 

s 

s. eth., V s. bz. 

1850 

liq 

1 

<-20 

296-8 

1 

.s 

s eih. 

1857 

col. pi. f. al 


89-90 

.310 

1 

s 

s. eth 

18.58 

monocl 


32 

273-4 

1 

K 

V. s eth.; s. 








Igr.CCU 

1850 

or 


i 89 

284-5 

1 

s 

s eth 

1800 

leaf f Igr. or 


77 (6ti-75) 

291 27« 

1 


s eth., Igr. 


al 



(282) 




1 801 








1S02 






i 


ISWM 








18t,{ 

monocl pr 

1 807 

ir>4 

355-60 

1 

V si S 

s bz. 






1 

h 


18t)4 

monocl pr or 

1 4.30 -- 

148 9 

.315-9 

1 i 




need, f tol 


( 1.30-4.3 1 


j 



1 805 

ycl. need. f. al 


1.3S 



d s r . 
s h 


1 800 








1807 








1808 








180'l 








1870 








1871 








1872 








187’. 








1871 

yelsh monocl 

1 45“ 

124 


1 

s b 

s eth, h. ae. 


need. 

* 





a, b bs.,' si. 








s. Igr. 

187.5 

• eol monocl 

1 474“ 

03 5 


1 

s. h 

s. eth., b. ac 


need or pr 

* 





a., h. bz. 

1870 

or-yel need 


2(K) 


1 

si s. 

si. s eth . s h. 








ac. a., h. bz 

1877 

need f al 

1 445-" 

23.3 (237-431 


1. 

V si s 

V. s. eth.;.s h. 



* 




c , s h 

bz , h. ae a 

1878 

pr 


.34 

27b 


V s 

V. s. eth. 

I87'i 

er 


U 

105 


s 

s eth 

1880 








18S1 








188J 

eol or f ac a 


113 4 

320 d. 1 

1 

.s h 

s eth., bz , ac 




(100 lit 




a 

18S;’. 

pr 


20 

271. 








150 oO'** 




1S84 

leaf 


00 (84 5i 



S h. 


1885 

col liq 

1 010-“^" 

! 

260 

1 

s 

s. eth 

IHSO 

col hq 

1 0.31 " 


277 

I 


8. eth 

1887 

col h(] 

1 01.5^' 

1 ’ 

267 

\ 


B. eth. 

1888 

rhomb bi-py 

I 44” 

37 ..)1 3i 

320 

i 

V s 

V 8 Pth 


leaf f al 

* 






1880 

yol leaf. f. w. 


.5H 5 (>1 


1 

V S. 

V s. ac. a.; .s. 


-Fal 






Igr. 

1800 

col rhomb 

1 328*" 

113 

340 

1. 

si s c 

s eth :vs chi 


bi-py need 

* 







f. al. 1 







1801 








1802 








1803 








1304 

ycl. pr. f. bz. 


ir»4 5 

d- 

1 

si .s 

si. 8. eth.; a. 








bz., ac. a. 


For explanatious and abbreviationt see beginning of table. 

&M 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyni.s 

Formula 

Mol 

1896 

o-Biphenylamine .... 

2-aininobiphenyl. . 

NHaCJhCelh 

109 22 

1896 

m-Blphenylamine .... 

3-aminobiphenyl 

mwdhcdu 

lUS* 22 

1897 

p-Biphenylamine. 

See Xenylamme. 



1898 

Biphenylcarboxylic aci 

d. See Bemotc and, ’phcnyl-. 



1899 

2,4' >Biphenyldiamine 

o,p'-bianiliue; diphcnyline, 

NH2CJhC6H4NH2 

\M 23 



2,4'-diaminobiphenyl 



1900 

2,2' -Blphenyldicarbon 

yl chloride. Ihphenoyl i 

7i/ortde. 


1901 

2,2' -Blphenyldicarboxy 

lie acid. See Ihphemc and 



1902 

2,2' -Biphenyldisulfoni 

c acid, 4,4'-diamlno-.He 

e 2,2'-Benzidinedisul 

jonii 

1903 

Biphenylene oxide. 

See Thbenzofuran. 



1904 

Biphenylene sulfone, 2 

,7-diamino-. See Benzidine 

sulfone. 


1905 

p-Biphenylyl mustard 

oil. See hothiocyamc and, xen 

1 // ester. 


1906 

Biproparfiyl. 

See 1,5-Hexadxyne.* 



1907 

Bipropenyl. 

See 2,4-HexadteTte*, 



1908 

4,4'-Blpyrldyl 

4.4'- or 7 , 7 '-dipyndyl 

(C5H4N)2 

156 IS 

1909 

Blpyromucyl. 

See Furil. 



1910 

2,3' -Biquinoline 

2,3'-biquinolyl, 2,3'-(luiiniioU 1 

r(yi6N)2 

256 ly) 

1911 

2,7' -Biquinoline. 

2,7'-diquinolyl. 


256 2<) 

1912 

6,6' -Biquinoline 

6,6'-diqumolyl 

(CaHsN)! 

25»i 29 

1913 

Birch camphor. 

See Beixdiml. 



1914 

5,5' -Biresorcinol 

3,3',5,5'-tetraliydroxybi- 

(H())..CJl3C6Hs. 

254 23 



phenyl 

f()Ii)2 2H2U 


1915 

Bismuth, triethyl-*. 

tnethylbismuthine; bismuth 

Bl(C2H|i)3 r 

296 IS 



tnetnyl 



1916 

, trimethyl-* 

tnmethylbismuthine 

(CH3).3Bi 

254 10 

1917 

, triphenyl-* 

tnphenylbismuthine 

fOoIDsBi 

440 30 


Bismuthine. For(ieri\a 

tives see under Bismuth. 



1918 

2,2' -Bithienyl. 

See 2,2'-Btthtophene. 



1919 

2,2'-Bithlophene ... 

2,2'-bithienyl , a, a-dithieii>l 

(C 4 H 3 S)" . 

166 25 

1920 

, hexabromo- . . 

perbroino-a, a-dithiciiyl 

ffhBraS)^. 

639 70 

1921 

4,4' -Bi-o-toluidine 

^112=1). See o-To/ic/mc 



1922 

a,a'-Bi-p-toluidine . 

4,4'-diaiimiobd)enzvl , 4,4'- 


212 29 



diamiiio-«-dii)lieiiyle(haJie 

II 4 NH 2 


1923 

o,o'-Bitolyl. . . . 

2,2'-dimethylbiphenyl 

C’H.,C6H,CcH4CH., 

182.25 

1924 

o,m' -Bitolyl, . . 

2,3 '-dimethylbiphoiiyl 

CH.3C«II,CfiH4rH., 

182 25 

1925 

/n,m' -Bitolyl 

3,3 '-dime! hylbipheny 1 , 

A*i 

CH.,Cr.H4Cf,H4CIi.. 

IS2 25 

1926 

p, p' -Bitolyl. . . 

uiioiyi 

4,4'-dimeihylbiphenyl , 

CHjCJhCJId’H* 

182 25 

1927 

Biuret . 

allnphananiide , earbain> 1- 

NH^CONHa- 

122 11 



urca; ureidoforinamide 

CONHa HaO 


1928 

, acetyl- 

acetylallophanamide . . 

(W^ONHCON- 

145 12 




HCONHa 


1929 

Bivfnyl. 

See l,3-/?utodtfnf*. 



1930 

, a-methyl-. 

See l,3-/'eniadienp*. 



1931 

, /3-methyl-. 

See Isoprene. 



1932 

Blue cross. 

See Arsine, chlorodiphenyl- 



1933 

Boric acid, benzyl- . 

ijenzylboron dihydroxide. 

(VJUCHaBfOHla 

135 96 



a-tolnerieboromr acid 




*Namp approvtKl by tbf* Inter national Umob of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 
point, V 

Solubility in grams per 100 ml of 

No 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

1S9.5 

col. leaf. 


49 3 (45 .5) 

299 

i. 

s 


ISW 

col. leaf, or 


.'{0 


si 8 . 

J. 

8. Pth. 


need 






1897 








1898 








1899 

need, f dll al 


4.3 

303 

V &1. s. 


s cth. 

19f)fl 








1901 








1902 

acid 







ioo;i 








1904 








rK),'! 








lOOf) 








1907 








1908 

need 


2H.A 7.‘J. 

304 8 

V si s. 

\ s 



( 4 - 2 H 2 O) 
f w. 


anh 114 




chi., bz. 

1909 








1910 

yel pi. or 


170-7 

>400 

I. 

V. s 

s eth., b. chi.. 


need f. bz 







1911 

monocl pi 


193 

.^ubl. 

1 

V. si s 

«l. s. eth.; s. 


f al 






chi , h bz. 

1912 

monoc'l leaf 


IHl (178) 

dist 

V bl s. 

V .si .s. 

s cth , bz. 


f. al 




h 


I9i;{ 








1914 

pi , need or 


anh 310 


s h 

s. 

s eth , i, ac. 


wh cr j)owd 






a , acet. 

I9i:, 

col liq , . 

1 82-^ 


107^9 exp 

1 

s 

s eth. 

1910 


2 300i; 


110 




1917 

monocl 

1 

i 

77-8 

24214 

1 

.si s 

s eth.; V s. 
chi., acet. 

1918 








1919 

col leaf. , . , 


33 

200 

1 

V s 

V s eth.;s. ac. 

1920 

need . . . 


1 255 



, 

a. 

s h bz. 

1921 








1922 

Ill's! pi f, w 


134-5(132) 

subl. 

s h 

S S 


192.J 

col hij. or cr 

0 9.35- 

17 8 

272. 258"*** 

1 

i 

s 

s eth,bz. 


f al 






1924 

col iiq 



270(287 5) 

i 

V s 

V s eth.,s bz. 

192.) 

col Vise. llQ 

0 999.1--" 

5-7 

28()-77» 

1 


.s eth , bz 

1920 

col monocl 

1 102^’: 

121 

273-0(295) 

1 


s eth., bz , 


pr. f cth 

li(l 





t'S: 



0 917^2' 






1927 

col. lu'i'd 


190 (193) 


1 54 '5; 

V s 

V. si. 8. eth. 


t+lHoO); 
uiih f al. 


d 


4,’) 



1928 

col, need . . . 


193 


s. 

V .S. 

si. b eth , s. bz. 

1929 








19.10 



1 





|9;{| 


1 






I'l.L’ 

I9.:;j 

wh cr 


1 -H 2 O, 104, 

d 

si. 8. C. 


s eth , bz 




i anh 140 






For t'\planations and abbrcvnitionis see beriming »f t«ble. 


cm 



PHYSICAL CONSTANTS OF 


No 

Name 

Synoijyms 

Formula 

Mol 

\\t 

1934 

Boric acid, p-bromo- 


BrC6H4B(OH)2 

200 84 

1934M 

phenyl- 

--- o(and ml-chloro- 

o-and m-i hlorobeiizeiieboroii- 

C1C6H4B(0H)2 

150 39 

1935 

1935 

! 

phenyl- 

— , p-chlorophenyi- 
, ethyl- .... 

le acid 

ethaneboroim* ai-id 

C1C6H4B(0H)2 
C:H6B(0H)2 .. 

156 39 
73 90 

1 

1937 1 

, isoamyl-. 

3-uieth) l-l-butaiiclM)roiiic 

fi8o-C6Hu)B(OH). 

115 98 

1938 

, isobutyl- . . . 

acid 

(CH3):CHCH2B- 

101 95 

1939 

, phenyl- . ... 

phenylboron dihydrovidc , 

(OH)'. 

121 94 

1940 

, propyl- . . . . 

berizeneboronic and 
l-propaiieboronic acid 

n.r.,H7B(OH)2 

87 92 

1940M 

, o-(and m)-tolyl- 

tf-and ni-toluciicboroiuc acid 

OH3rbH4B(OH)2 

135 96 

1941 

— , p-tolyl- . 

Borine. difluoro- 

7 )-tolylboron dihvdroxidc 

rH3UIl4B(OH)2 

135 96 

1942 

boron phenyl difluondc, i 

(\H 5 BF 2 

125 92' 

1943 

phenyl- 

— — , difluoro-p-tolyl- 

phenylboron difluondc j 

boron p-tolyl difluorule i 

rHi(\H4BF2 

139 95 

1944 

, triethyl- 

tnethylboron, boron trictlijl 


98 00 

1945 

, triisoamy]-. . 

tnisoaroylboron 

((’jHiOiB. 

224 24 

1946 

, triisobutyl- 

(riusobutylboron 

(C4H»)sB 

182 16 

1947 

, trimethyl- 

tnmethj llHiroii . boron tn- 

( CHsIjB 

55 92 

1948 

, triphenyl- 

rnethjl 

boron triphenj 1 . triphein 1- 

{C6Hi)3B 

242 12 

1949 

, tripropyl-. 

boron i 

tripropylboron 

((’3H7)3B 

140 08 

1950 

1951 

1 Borneo camphor. 
c//-Borneol 

See d- Borneol 

(//-exo-2-camphanol . d/-bor- 

CioHitOH 

154 25 

1952 

. acetate 

nyl alcohol ; dZ-a-carnphol 

d/-boriiyl acetate . . 

C 10 H 17 OOCCH 3 

196 28 

1953 

d-Borneol . . . 

d-exo-2-cainphanol , d-lmrnj I 

('loHrOH 

154 25 

1954 

, acetate 

alcohol, Borneo camphor, 
Malav camphor, Sumatra 
campnor, d-a-camphol 

(’H,Cf)OCioHi7 

190.28 

1955 

/-Borneol 

f-<'XO-2-camphanol , iiKai 

CioHwOH 

154 25 

1956 

, acetate 

camphor 

Mxirnjl acetate 

('luHuOOCCIli 

196 28 

1957 

1958 

1959 

Bornyl acetate. 

Bornyl alcohol. 
Bornylamine 

See Borneol. wetatr 
.Sec Horntol 

O.uHitNUi 

153 2G 


*Name approved by the ItiternatioDal Uxuoo of Cbenubtry. 





ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 

Boiling 

Solubility m grams per 100 ml of 


form, color 
and index of 
refraction 




No. 

point, *C 

point, “C 

Water 

Alcohol 

Ether, etc. 

19.34 

need . . . 


266 




s. eth. 

19.34M 

wh. cr. . 


indcf (dc- 
hyd.) 

d 

si s 

s 

s. eth., bz., Igr. 

1935 

need, or sheafs 


275 

d. 



». eth. 

19.36 

wh leaf, or pi 


subl 40(’). 
indcf : 

s 

s 

s. eth. 





(d) 





19.37 

col. sq. tab 


! 199(101) 

d. 

S c , V 

s 

s. eth., all org. 


doub. 

refractive 


d 


s h 


solv. 

s. eth. 

1938 

Ing. pointed 
doubly re- 


112 not) 


s 

s 

1939 

fracting pi 
wh. need 


211 t» 91 1 

d 

s! s 

s 

s. eth., bz. 

1940 

wh thick 


107 (74 . 5) 

d. 

s 


s. eth., dichlo- 

rect pi. 


d 




roethane 

1940M 

wh ne<Kl. orpl 


indcf !<1 ' 

d 

s 

s 

s. eth , bz. 

1941 

need 


240 




s. eth. 

1942 

col. oil 



70-5 

d 


s. eth., bz. 

191,3 

col oil . • 



95-7 

d 


s. eth , bz. 

1944 

col. fum. liq 

n 6961 

4 



V 'll .s 

1 

s 

s eth. 

1945 

hq.. 1,43207 

(1 7600 ^ 


119'< 



8. eth. 

1916 

Iiq , 

0 7389- 


188. 86” 



8. eth. 


1 42445” « 

* 






1947 

col gas . . 

1 9108 r/1 

-161 .5 

-20 

V .si .S. 

\ .s 

V. s. eth. 

1948 

hex columns, 


Hi. 

245-50. 

, 

d 

s eth , bz. 


d in air 

0 7204 ^ 


(203>-) 




1949 

liq , 


156 



8. eth. 


1 42354” » 

4 






1950 







V. s. eth.; 

1951 

eol hex. leaf 

1 0U-- 

210 5 

..^uhl 

V si s 

V s 


f Igr., 

[<*1-44 2"d 

4 





! 25»bz. 

1952 

col , 1.4030 

0 985- 

4 

27-8 

114” 




195.1 

col hex leaf, 

I 011^* 

208 

212 subl. 

0 074- ’ 

S 

s. eth , Igr.; 


la) +37 44‘»*» 
in al. 

* 





22 2” bz. 

1954 

col rhomb , 

hq. .0 

29 

22.1-4 

i si *. 

\ > 

s eth. 


1.46635'», 

0 9855 


(225 0) 





hq |a! 

+44 45 

4 






1955 

ctil. hex. pi , 

1 01 r" 

20« r, 

210'“" .vubi 

0 0740^' 


V s eth : 

i 

la] 37 74"-{* 
in al, 

4 


223-1 



22 2” bz. 

1956 

col , 

1) 98.55-*' 

j'* 





1 4(»635>* 

4 






1957 








1958 








1959 

col cr , lo] 


163 

200 .subl 

^ si 8. 

V s 

V s Pth, 


+47 2*»* 
in al 








For cxplaDatiODis and abbrcviutioot) sec beginning of tabic. 

(U)o 




PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Sj nonyms 

Formula 

Wt 

1960 

Bornyl chloride . . . 

2-ch1orocain])hane (one form) , 
pinene hydroehlorule; arti- 
ficial camphor 

CioUrCl 

172 69 


1961 


See also Isohmiyl rhlorule. 



1962 

/-Bornylene 

1- 1 ,7,7-tnmethylb)o vclo- 

CioHm .. 

136 23 



12,2.11-2-heptenc 



1963 

Bornyl esters. 

See under BorneoL 



1964 

Boron. (For other derivativ 

es see under Bone and and lion 

ne ) 


1965 

— — , triethoxy-. 

See Kikyl borate 



1966 

, trimethoxy-. 

See Methyl borate 



1967 

, tripropoxy-. 

See Propyl borate. 



1968 

Brasilein. 

See Brazxlem 



1969 

Brasilin. 

See Hraztliti 



1970 

Brassidic acid, Brassic 

Iran s~ 1 S-doeosenoic acid * . 

CsHnCH-CHCn- 

338 56 


acid 

isoerucit acid, trans-erxmv 
acid 

H 22 COOH 


1971 

Brassidic anhydride . 


rC-., HnC0)20. 

659 10 

1972 

Brazilein 

braoilein 

CicHwOi . 

284 26 

1973 

Brazilin . . 

brasihii 

CieHnOfl 

313 30 

1974 

British gum. 

See btTirMi. 



1975 

Bromacetol. 

See Propane, 2,2-dtbromo-* 



1976 

Bromal 

2,2,2-tnbromoethaual*. tri- 

CBraCHO 

280 78 


bromoacptaldehvde . tribro- 
moaldehvde 




1977 

, hydrate . 

2,2,2-tribromo-l .1-ethane- 
diol*. tnbromoethyhdeiic 
glycol 

See Aeetamhdf. p-hromo-. 

CBrjCII(OH )2 . 

298 79 

1978 

Bromanilid. 



1979 

Bromelia. 

Sec Ether, ethyl 2-naphthyl 



1980 

Bromine cyanide. 

See Cyanoyen bromide 




Bromo- ,See the parent ( o 

mpounds (eg. for broino.i( cti< 

acid see Acetic acid, b 

romo- ) 

1981 

Bromoform 

tnbromomethane 

CEbn . 

252 77 

1982 

, nitro-. 

See Bromopicrin 



1983 

Bromopicrin 

tribromonitromethanc*: ni- 

NC)2CBr3 

297 77 


trobromoform 



1984 

Brdnner’s acid. 

See 2-Naphthylam%ne-< -,^ulfon\ 

c acid. 


1985 

Brucine 

C^aHioN-OrlH 0. 

466 52 

1986 

, hydrochloride , . 


CiaHzeNiO* Hdl. 

4.30 92 

1987 

, nitrate 


(VsHmNjOi 

493 51 




HN(h 2H..0 


1988 

, sulfate . . . . 


tC’2jHj6N2()4)2 

1013 10 



H jS()4 7H2{) 


1989 

Bulbocapnine.. . . 


C-’isHigNOi. 

325 35 

1990 

1,2-Butadiene* 

raethylallene 

CHjiCrCHCIIa 

54 09 

1990M 

, 3-methyl- .... 

un«i/m-dimethylalleiie. . . 

rH2:C:C(CII.d2 

68 11 

1991 

1,3-Butadiene* 

bi vinyl, ervthrene; pyrrolyl- 
ene; vinylethylcne; divinvl, 

nis.CHCHCHj 

54 09 



biethylene 




♦Name approved by thf International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

g/ml 

Mel ting 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

point, ^ 

Water 

Alcohol 

Ether, etc. 

191)0 

col. cr . 


131-2 fJ28) 

207 4 

1 

2U 04 

s eth, 

1%1 








1962 

col. cr. f mo 


11.3 

146’« 

1 

S 

s eth , tol , 


III , |a1 
_90 27®20 
“ 1 D 

in bz 






me al. 

i%;i 








1964 








1965 








1966 








1967 








1968 








1969 








1970 

col leaf f. al , 

0 8585- 

ol 5 

282''* 

0 74 

V si .s 

.s. eth. 


1 4.;i7»™ 

* 




1' 


197] 

need . . . . 

0 83.)’" 

\ 

ti4 


1 

si s 

s eth 

1972 

dk red 
rhomb leaf. 




bl s h. 

s. 

s eth , alk. 

1973 

wh or pa y<'l 
rhomb need 
f al 


2.50 


si s 


s eth , alk. 

197} 








1975 








1976 

.vcl liq . . 

2 3fM‘* 


174 

d 


.s eth. 

1977 i 

col monocl 

2 566-^" 

j 5.1 5 

i 

1 ^ 

b 


!». eth. 

i 

pr 


1 

1 




197H 




1 

1 




1979 




1 




1980 








1981 

col luiorhox 1 

2 89(r '’ 

0 7 

1 1 19 5 

0 .3 IIP 

OC 

w eth., 8 bz.. 


cr , 1 5980' » 1 

4 


I 



(hi , pet. eth- 
and oils 

1982 




i 




198.9 

pr, 1 5831'* 

2 811--’ 
i 

1 10 

127*'*' 

' 


B. eth. 

1981 








1985 

inuimcl pr f 


4H.O, 19), 


Ole, 

1 81 8-‘- 

0 75 eth ; 


al la) 119‘'n 


.mb 17S 


0 67'»» 

! 

1 13 1» chi ; s. 
bz ; 1 alk. 

1986 

wh, need , 



1 

h 

s 


19S7 

wh pr 


.jiih 2.{0 d 

1 

1 

1 

S' 

h 


1988 

liiR need 


1 

1 

s. 



1980 

rhomb pr f, 
eth , |a| i 

4-37 1"d 



! 

i 

1 

1 


.s eth., chi. 


1990 

col ll<j 



19 

1 

oc 

00 eth. 

1990M 

lu] j 

0 683 

-120 

40 5-41 5 




1991 

m . 

0 650 - 

4 

-113 

-3 

1. 

V fe 

* eth. 


Fur cxplunutioiih and ubbroviatunus stv Ix-ginninR of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

N.iliie 

S' 

Formula 

Wt 

1992 

1, 3-Butadiene, 2-chlo 

ro-*. See I'hloTOfinue. 



1993 

, 2,3-dimethyl- 

bnf«)proi)eu\ 1 

CH.-C(CH3)- 

82 14 




CfCHa) CH2 


1994 

, 2-methyl- . 

See hoprent 



1995 

Butadiyne’’ 

hutaclnne , biaeetvleiie 

CH cc:cH. 

50 06 

1996 

Butanal*. 

See Hutwaldahmii 



1997 

Butanamide ^ 

See liutyiamuh 



1998 

Butane. . . 

/(-butane, inelb'lellAl- 

ClUCILdsCIh 

58 12 



methane 



1999 

— , 1 -amino-. 

Sec Buiftlatmm i n'\ 



2000 

, 2-amino-. 

See sei-Iiutylaninu 



2000H 

, 2-amino-2, 3-dim 

ethyl-. See/'ro;ty«//(//if' a, a 

(i-tnmethyl- 


2000R 

, l-amino-2-ethyl- 

. See Butvlamtiif . 



2001 

, l-amino-3-meth 

yl-. See Imanujlaniitu 



2001F 

— , 3-amino-2-meth 

vl-. See VroptilaviiM a, B-ihm 

ethyl-. 


2002 

, 1-benzyloxy-. 

See Eiher, lunzul InttuL 



2003 

2,2-bis(ethylsulf 

onyl)-*. See Trwual. 



2004 

- l-bromo-*. 

See Butyl bTonndr u ' 



2005 

- 2-bromo-'*'. 

See He( -Butyl hnmuU 



2006 

l-bromo-2- 

(l-pri-ad-aiinl bi<uiinle 

CH3CH2CH(CH3V 

151 0^ 


methyl-* (d) 


CH-Rr 


2007 

” ", l-bromo-3- 

See Uoamyl htohiuu. 




methyl-*. 




2008 

, l-butoxy-*^. 

See Butyl ftlm 



2009 

, 1-butyldlthio- '. 

N'e Buti/l ih'iul'iih 



2009H 

, l-{butyl8ulfinyl)'‘ 

-. See Butyl I'uBoxiiU 



2009R 

— , l-(butyl8ulfonyl)|- ^ ^ Kufpl mluw 



2010 

butylthio-’ . 

Butyl KuBtd< /(I 

1 


2011 

- , l-chloro-*. 

See Butyl ihlondt ' ti 

1 


2012 

, 2-chloro-*. 

See m-Bidul (hioridt 

i 


2013 

l-chloro-2- 

fln-o</-iinnl (hlurnle 


106 (.0 


methyl-* 


, ('H-Cl 


2014 

, l-chloro-3-methy 

1-*. See JMtaynyl (Uoruk 



2015 

, 2-chloro-2- 

tert-nm\\ chloride 

i niarH/T'KCHji- 

lOli 1.0 

1 

methyl-* 


1 ('H.1 

1 

2016 ; 

, 1,2,3,4-diepoxy-. 

See i-ErythTdol, anhydruU 

1 

1 

2017 

, 1,4-dihydroxy-. 

See \.4-Butaritdiot* 



2018 i 

, 2,2-dimethyl- 

ethyltrimeth} liiiethaiu-, neiv- 

’ (CiijisrcUzCiis 

I SO 17 

1 


hexane 



2019 . 

, 2,3-dimethyl-'f 

wopropvldirnelhN Iniel h.iiic . 


Hr. 17 



bnsopropx 1 

'('iij)a 


2020 1 

, 1 -ethoxy-*. 

See Ethrr, butyl ethyl 



2021 1 

— , l-ethoxy-3-meth 

yl-*. See AV/ier. tthyl lytmmyl 



2021 M 

— ^ 1-fluoro-*. 

See Butyl tluondr >tii. 



2022 i 

— , 1-iodo-*. 

See Butyl iodide 



2023 i 

, 2-iodo-*. 

See Ker-Butyl iodide. 



2t)24 ; 

, l-iodo-2- 

pri-orf-ainvl nxiide 

1 (’IhCHsCHfCIIj). 

l')S 06 


methyl-* 


! CHJ 


2025 

, l-iodo-3-methyl- 

S«*<- Ihoamyl iodide 

i 


2026 

, 2-iodo-2-merhyl- 

*' /cr/-ain\ i j(«lide 

(’IIjCILCFCHa)- 

(’H3 

19H 06 

2027 

. l-methoxy--^. 

See Eiher, butyl viethiil 



2028 

- - , 2-methyl-’* 

et hyhliniet liy linet hune , iho- 


72 15 



j/entanc 



2029 

- 3-methyl-l-f 7 -m 

ethylbutoxy I-*. See 

yl ether. 


2030 

. 2-methyl-l-<' ff-m 

ethylbutylrhlo)-*. Se»-.S’u 

Hide, bis( B-methylbut 

yl) 

2031 

- - , 3-methyl-l-f 7 -m 

ethylbutylthio)- . See Is 

oamyl sulfide. 


2032 

, 3-methyl-l-phen 

oxy-. See Ether, tsmviyl phen 

yl 


2033 

- , 2-methyl-2-phen 

yl-. See Benzene, tert-amyl-. 



2034 

, 3-methyl-l-phen 

yl-. See Benzene, inoamyl-. 



2035 ! 

. 3-methyl-l-(2-pr 

openoxy)-*. Set* Ether, allyl 

soamyl. 



♦Name ai»|>rov(*d by the Iiiteriiational Uoiud of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

DcriPit V 1 
g/inl 

Melting 1 
IMHIlt, ®C ' 

Boiling 
point, "C 

Solubility in grams per 100 ml of 

No 

Water 

Alcohol 

Ether, etc. 

l!J!t2 

1 

I'J'U 

1995 

19% 

1997 

1998 

col Iki , 

1 -137717 

gas 

col gas or hex 

0 7440 ^ , 

2 2.3.3 

li(| 0 90 '' 

-0,5 

:ifi 4 

1 :5 

f)‘) 6 

10 1 

-0 «t() 

-0 3 

4t)0 cni" 

15, y,, 
cm' 

s 

181.3 

775 

cm^ 

V s. eth 

2980 - * cm* 

77* 

eth 

1999 

2(K)(» 

2fK)0H 

2fK)0E 

2901 

2901 F 

2902 
2902 

2904 

2905 
2001) 

liq 

1 221 Y 


120-1 

1 


s cth. 

2907 








2008 

2fKI9 

2909 H 
2009 R 

2910 

2911 

2912 
2910 

1»9 

0 881 ~ 


97- 9 


h 

s elh. 

2014 

2915 

li(| , 1 407'» 

0 871 Y 

7.! 

j 86 

, 


s cth 

20 1(. 

2017 

2018 

1j(| , 1 3G75 

0 0487-^” 

-mh 2 

i 

|«; 

i 

1 

1 


s cth. 

2019 

Ih] , 1 3783 

0 608-- 

4 

-1.1.) 1 

.is 1 

1 


^ crti. 

2020 
2021 
202 IM 
2022 
2920 
2021 

Ii<l . 1 4981 

1 .52 1 


ll.S 

i 


b, Cth 

292.) 

2()2() 

1«9 

1 497'^ 


125-8 

i 

X 

« eth 

2927 

2928 

col liq , 1 3,5,5 

0 621''’ 

IW 5 

28 (27-31) 

i. 

X 

oc eth. 

2929 

29;{0 

20:11 

20;i2 

29 M 
20;i4 
20.1.5 
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PHYSICAL CONSTANTS OF 





1 

Mol 

No. 

Name 

Synonyms 

Formula 

\Vt 

2036 

Butane, (a-methylpro 

poxy)-*. See m-Ifutyl tihe 

r. 


2037 

, l-nltro-*. 

CHsCHoCHsCHi- 

NO-. 

103 12 


2038 

, 1-phenyl-, 

See Benztne, butyl-. 



2039 

, 2-pheny]-. 

See Benztne, sec-butyl- 



2040 

, 2.2.3,3-tetra- 

Irrf-biitvltnmethvlmelhaiie , 

CHsCCCIliV 

114 23 


methyl-* 

bi-/fr/- butyl, hexamethyl- 
ethanc 

isopropyltn met by Inict banc 

C(CIls)/m3 


2041 

, 2,2,3-trimethyl-* 

CHaCfCH.-,)- 

CH(CH3)CH. 

100 20 

2042 

l-Butanearsonic acid . 

n-butylarsoinc acnl 

(^H.',(CHj)3- 

.\sO(OH}2 

182 04 

2042M 

1-Butaneboronic acid. 

3-methyl-. See Bv)v nnd, i 

soamyl-. 


2043 

Butanedial*. 

See Sucnnaldehydc 



2044 

Butanediamide*. 

See Sucnyiamidf 



2045 

, 2-hydroiy-*. 

See Malamidf. 



2046 

1,4-Butanedlamlne*. 

See Putrnnne 



2047 

1,1-Butanedicarboxyli 

c acid*. See Malomr mid. pr 

opyl- 


2048 

1,2-Butanedlcarboxyli 

c acid. See Buentne and, ethy 

/- 


2049 

1,4-Butanedicarboxyli 

c acid. See Adtpic and 


mitht^-. 

•2050 

2,3-Butanedicarboxyli 

c acid, 2,3-dimethyl-. Se 

e iS’ucntiic and, tetra 

2051 

Butanedinitrile*. 

See Suennonttnh 



2052 

Butanedioic acid*. 

See Surnmr and 



2053 

Butanedioic anhydride 

♦. Aee Surnntr an/iydridc 

yde, a, a, ff-trichloro- 
CHsCH-^CHCOH)- 


2054 

1.1-Butanediol, 2,2,.3- 

trichloro-*. See Butyraldih 


2055 

1,2-Butanediol*. . 

a-butvlene glycol, etlijl- 

IK) 12 


elbylene glycol 

CH^OH 


2056 

, 3-methyl-* 

iHopropylethylenc glycol, 

(CH3)2CHCH- 

104 15 


a-iHoaiiiylene glycol 



2057 

1,3-Butanediol* 

^butylene glycol . a-nietliyl- 

CH3rH(0H)CH... 

9(1 li 



tnmethylene glyi ol 

(.’H-OH 


2058 

, 3-methyl-* . . 

7 -i 8 oamjlene gl><'ol 

{CH3)2cohch- 

CHjOH 

104 15 

2059 

1,4-Butanedi<il* 

tetramethyleiie glycol, 1,4- 

CH20H(CH2)2- 

9(1 12 



(lihydroxy butane 

CHiOH 


2060 

2,3-Butanediol* . 

pseudobiitylcne give ol . sj/m- 

CHsCHfOIDCH- 

9(1 12 



dmietliylethy lene glycol 

(OH)CHj 


2061 

. 2.3-dimethyl-*. 

See Vinacol 



2062 

— — , 2,3-diphenyl- . . 

a. a'-dimethylhy(lroberj7.oin , 

OHjCGHfCsIh)- 

242 31 


acetonhenone pinaeol 

COH(r«Ih)GH, 


2063 

, 2-methyl-* 

tnmelfiyletbvlciie glvct»I , 


104 15 


^itioainvleiie glyiol 

(OlijClb 


2064 

1,3-Butanedione, 1-ph 

enyl-*. See \rel(mt, bnizvyl- 

CHaCOCOCHj 


2065 

2,3-Butanedione* 

dimethv Igly oval , biaoet vl , 

86 09 


dimethyl diketoue , iliacety 1 



2060 

- (lioxiirip*. 

,Spe (ilyojxmf, dimethyl- 

rihcoc( Noii). 


2067 

. rnoiio-oximc 

biacctyl moiKMixime. er-ii'O- 

1(1] 10 



nitroBoethyl metbyl ketone 

CHz 


2008 

Butanedioyl chloride*. 

See Hucnnyl chloride. 



2069 

Butanenitrlle*. 

See Butyronttnh 



2070 

, 3-methyl-*. 

See I soialeronilrilt 



2071 

1 ,2,3,4-Butaneretro]* 

(flwft). See i-Brythntol 

(:H3fCH2)2Cn,SIl 


2072 

]-Butanethiol* 

butyl Hierca)>tuii 

90 18 

2073 

, 2-methyl-* . . 

1 pn-ort-amyl niercaptaii 

rHanUzCIKCHa)- 

enhSH 

104 21 

2074 

,3-methyl-*.. .. 

iHoamyl mercaptan 

fnHa)2CH(CH2)^ 1 
SH 1 

104 21 

2075 

2-ButanethioI, 2- 

/ert-amyl mercaptan 


104 21 


methyl-* 

SH 



♦Name approved by the International Union of (’bemiBtry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 


Solubility in grams per 100 ml of 

No 

point, *0 

point, T 

Water 

Alcohol 

Ether, etc. 

20.37 

lu, 



1.51-2 

V. si. s 

00 

00 eth. 

2038 

20.39 

2040 

loaf f rth 


104 f98-9) 

106 8 

1 


s eth. 

2041 

rol Ini., 1 .300 

0 69fM)‘- 

4 

25 0 

80 9 

1 

s 

s oth 

2042 



158 9 


V V 

•s 

s oth. 

2042M 

2043 

2044 
204.') 
2040 

2047 

2048 

2049 

2050 

2051 
20.52 
205.3 
20.54 
2055 

hydrate 

hq 

1 


192 

[ 

■41 S 



2056 

Ini 

0 9087 - 
1 


206 


s 

s. eth 

2057 

VISO 1|(| 

1 0259-- 

4 


2(W 

> ' 


1 eth. 

2058 

thick syrup 

0 1)802"’ 

4 


202-3 

S 

> 


2059 

not’d or oil 

1 020*‘‘' 

I 

16 

230 

cc 

s 

si s eth. 

20()() 

lit, 

1 048^’ 


184 

90 

s 

« eth 

20t.l 

2062 

2063 

not’d 

thick uil 

0 9893-' 

u 

121-2. 

116-7 

177 

1 

QC 

V s 

90 

v.s.oth , si. 
s pet eth. 

» eth. 

2064 

2065 

206() 

2067 

2068 
20(i9 

2070 

2071 

2072 

priish yol li(, , 

1 30.331“' 

pr fi’hl .loaf, 
f w 

ool. lit} 

0 9‘MM‘ ' 

0 858 ^ , 

4 

0 836.5- 

1 

74 :» 

1 15 9 

8S 

186 

98 

251- 

si s 

si 

00 

V s 

V S 

« eth. 

V s. eth , s. 
alk 

\ s eth 

2073 

hq 

0 841.5*^" 


llfl-21 




2074 

2075 

col. lU}., 

1 -14118 

0 835*" 

4 


119 

1 

K 

» eth 


For oxpliinatioiis and abbrcvjiitnnis tioginiuiig of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

\vt 

207t) 

1 ,2,3-Butanetricarboxy 

lie acid, 1,2,3-dimethyl- 

*. See UCamjihorom 

cadd. 

2077 

Butanimide*. 

See Succiramtdi 



2078 

Butanoic acid^. 

See Bxiiync acid. 



2079 

— , 3-methyl- 

See hoialenc acid. 



2079M 

, 3-0X0- ^ 

See Aceioacetu acid. 



2080 

Butanoic anhydride*. 

See Butync anhydride. 



2081 

2081M 

2082 

l-Butanol=*^. 

See Butyl cdcohol (n). 

(’HaCH-CHCNfbV 

89.14 

, 2-ethyl-‘^ 

3-mcllu lolpcritano; p^eiido- 

CH 2 OH 

((^H6)2CHCH20H 

102.17 


licwl akoho] 



2083 

— , , aeetatc . . . 

/5-ethylbuljl acetate. . . 


144.21 


OOCCHi 


2084 

-♦ 2-methyl-'^^,t/) . 

J-sec-hut} Icarbiiiol ; d-pn- 

(’HjCH.(:h(CH/.- 

88.15 


ar/-amyl alcohol 

CH 20 I 1 


2085 

, 3-methyl-+. 

See hoatnyl alfvhoL 



2086 

, 3-methyl-l- 

isobutylphenyk'arbiiiol , 

164 24 


phenyl-* 

CHOHChH,, 


2086M 

, 2-nitro-* . , . 


CH3('H>CH(N0 

119 12 



Cli-Oll 


2086R 

, 2-nitro-2-methyl 

2-Butanol*. 

ol-. See l,’,i-]*ioiHinedi<il '2-tlh 

ul-2-nitra-*. 


2087 

See Mt-Huiyl aUohol 

f(lh)2COHCH- 
( t ’lijja 


2088 

, 2,3-dimethyl-’‘ 

isopropy Idimeth.v k arbiiiol 

102 17 

2080 

2090 

, 3,3-dimethyl- . 

, 2-methyI-’' . . 

See Pinarolyl aUohol 
dimethvlethvlcarbinol : Urt- 


88 15 

amyl alcohol 

oncHs 


2091 

, 3-methyl-'''. . . | 

inethyltsopropy k arbiiio! , 

iCHiV 

S8 15 

scr-iRoamyl alcohol 

CHCHOHCHi 


2002 

, 2,3,3-trimethyl- 

fert-butyldimetlij karbinol 


11 ») 20 



I>entaraethylethvl al( ohol 

OII 


2003 

Butanolide. 

See Butyrolactove. 



2(M>4 

1-Butanone, 3-methyI 

-1 -phenyl-. See homlerojih 

rnone 

72 10 

2005 

2-Butanone' 

ethyl methyl ketone 

('IkiCOGHt 

2006 

, oxime . . 

methyl ethyl ketoMine 


87 12 

2007 

, 3,3-dimethyI-''. 

Sec Pinaraiin, 

(’ibrortfw- 

('ll) 


2008 

' — , 3,3-diphenyl- 

aeeto[)henoiie pitiacolin 

224 29 

2008M 

, 1 -hydroxy-. . . 

ethylketol 

(:11i(’H:CO('H2()H 

.S8 10 

20<>0 

- — , 3- hydroxy-^. 

See Acetoitt. 

cHsCorntrHs)-. 


2100 

, 3-methyl-* 

isopropyl methyl let one 

Sfi 1.3 

2101 

— ^ ^ oxime 

methyl isopro]tvl ketioime 

riLC NOIICH- 

101 15 





2102 

♦ 1 -phenyl- 

lienzyl ethyl ketone. . 


J4S 20 

2103 

, 4-phenyI- 

bciizvlucetoiie 

(UhCH/'H- 

('OCIIj 

148 20 

2105 

Butanoyl bromide*. 

Siie Hutyryl bromide. 



2106 

Butanoyl chloride*. 

See Hutyryl rhionde 



2107 

, 3-mcthyl-*. 

See hotaleryl cldonde. 



2108 

2-Butenal*. 

See ('rotoneUdehyde. 



2109 

, 2-methyl-'*', 

2-Butenamlde*. 

See Ttglaldebydt. 



2109M 

See Crotonamtde. 

C’-HgCHoCIIrCrij 

56 10 

2110 

1 -Butene*' 

a-butylene; ethyletliylene. 

2111 

, 4-bromo-* 

5-bromo-a-biityleiie; vmyl- 

ethyl bromide 

CH2Br0ir.ni:CH.. 

135 01 


*Nh£D(* approved by the Internatiunal Umon §f Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, “C 

Boiling 
IK)int, “C 

Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 




No. 

Water 

Alcohol 

Ether, etc. 

2076 

2077 

2078 

2079 
2079M 

2080 
2081 








2081M 

1 4532« 

0 944 

-2 

178; 

X 



col. liq., 1.421 

0 8328- 


79-80'« 

149 :> 

0 632^ 

s 

s cth 

2082 




0 43^» 



208.3 

col. liq., 1.410 

0 879- 

4 

<-100 

162 4 

0 00 



2084 

tol liq , fa] 

-5 90 

0 816?^ 


128 

.1 s 

00 

X eth. 

208.5 







s. cth. 

2086 

thick oil 

0 9537’-- 

4 


23)-tV‘" 

‘ 

a 

2086M 



-47 to -4S 


2020 



2086 H 

2087 







« eth. 

2088 

cul llq w. 

0 82.12'^ 

-14 

120 1 

V .''1 s 

s 

odor of 








camphor 







2089 







» eth : s. bz., 

2090 

col, liq., 1.4052 

0 809 

11 9 

101 8 

12 n. 

« 




J4S0 


chi., give., 
oils 



2091 

col liq 

0 819^ 


! 114 (112) 

i " 

oc 

« cih. 

2092 

col liq,; 
4*1 Hj() ucctl 


I7:frz 15 

i.n 2 


S. 

s eth. 

2093 




] 

1 ' 



2094 

2095 

<‘ol llQ , 1 

0 805- 

-86 4 

79 0 

j 3.) 3i« ; 

OO 

s cth. 


1 ;isfl7li‘i-» ! 

* 



lO'^o 1 


» eth. 

2090 

col Ikj , 1 4428 

0 923' 

2»< .> 

1.52 

10 

X 

2097 

* 





V s eth., bz.. 

2098 

pr 


41-1 5 

!10 1 

1 

S C , V 
s. h 

1 OJo" 




chi. 

209SM 

1 42r)02‘.... 


51 5'^ 48* 




2099 

2100 

col ll<| , 

0 815--‘ 

-92 

93 

A .si S 

X 

« eth. 


1 ;{S788'0 

* 





DC eth. 

2101 

col liq .... 



157-8 

s 

X 

2102 

col. liq 

1 002- 

4 


230 2 1 

1. 

X 

w eth. 

2103 

l.q ..... 

0 989’"’ 

17 


2.3.'). 115'^ 


s. 

s. cth 

210.') 

2100 

2107 

2108 
2109 
2109M 







V. s. eth. 

2110 



0 (it)S ” 

130 

5 

i. 

V. s. 

2111 


1 .33 y 


Itw-ti (99) 


s. 

s cth. 


For explanHtiooi. and alibn-viutious soc beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Numt* 

Synonyms 

Formula 

Wt. 

2112 

1-Butene, 2,3-di- 

l-isopropyl-l-methylethylcne 

0 H 2 - 0 (rH.,)- 

84 10 


methyl-* 



2113 

, 3,3-dimethyl-' 

ler^-biitylethylene, pseudo- 


84 10 



butylethvlene 



2114 

, 2-ethyl-* 

3-inethylenepcntane; uv*- 


84 16 

2115 

, 2-ethyl-3- 

diethylethylene 
l-ethyl-l-i 8 obutylethyleno : 

cH 2 (:h,i 

98 18 

2116 

methyl-* 

, 2-methyl-'' . . . 

2-methyl-3-methylcne-I«? ti t a 
«n«-et.hylmethyletb> lenc 

ne* 

Clh C(CHj)CH- 

{’Ht 

70 13 

2117 

, 3-methyl-* . 

isopropylethjlene; a-iso- 
amylene 

i(’fi,).rnrH*rHj 

70 13 

.50 10 

2118 

2.Butene* 

»i/wi-dimeth>lethvleno, /3- 

('Il^rH (MK’ll, 



Initylene; pseudobul \ lene 



2119 

, 2,3-dimethyl-'= . 

tctramcthyletbj Icnc 

.PH Hit’ (’((’IDj 

84 10 

2120 

— , 3-methyl-* . 

triiiiethvletbjlene, ^iso- 


70 13 



am V lene 



2121 

3-Butene-l, 1-dicarbox 

ylic acid. See Mahmc ik id. 

nliyl-. 


2122 

cis-Butenedloic acid 

See Maine and. 



2123 

trans-Butenedioic acid 

*. Sec Fumanc and. 



2123M 

3-Butene- 1 ,2-diol*. 

S^e El ytkrol 



2123X 

2-Butenenitrlle*. 

See (’rotonomtrile. 



2124 

3-Butenenitrile*. 

S(*e l/Zv/ cuanidc 



2125 

2-Butenoic acid, cisi^) 

. See hocrotonie arid. 



2126 

, transit)-*. 

See ( 'rotomr arid. 



2127 

, 2-methyl-*. 

See Tiqhr and 



2128 

- 4-oxo-4-phenyl-. 

See \rrvlir and, fi-heiizoijl 

('ll ('UCH/'i K)H 


2129 

3-Butenoic acid* 

\ invlncetK’ ucul , /^-buleiiic 
acid 

80 10 

P„Hr,(’H 

2130 

, 2-hydroxy-4- 

l>enzii11a( tic acid, stvT.vl- 

178 18 

phenyl- 

ftlvcohc acid j 

OHPOOll 


21 .'ll 

, 4-phenyl- 

d-lK*ii/alpropioiiic acid 

(Mlsl’II 

POOH 

lOJ 18 

2132 

2-Buten-l-ol . 

proiK*ii\lcarbiiiol. crotyl al- 

PH( 'li- 

72 1(1 



« oliol . f rntoin 1 alcitliol , 7 - 
iiictbylallyl akohol 

on 


2133 

- - acetate 

2 -huferivl ethaiioate*; cno- 

PHiPOOt'iH, 

114 14 



t> 1 af etate , crotonyl acetate 



2134 

j 3-Buten-l-<)l* 

allylcarbinol, l-butcii-4-i)l 

Pir '('IlPH.t'lP.- 
OJl 

72 in 

2135 

3-But€n-2-ol* 

methylvinylcarbinol 

Pir PHPHOHf’Hs 

72 10 

2130 

j 3-Buten-2-one, 4-p- 

See S-butcn-2-unr, 




1 anisyl-. 

i-p-methoxypliPHuJ- 



2137 

i - - , 4-f2-furyl)-'^ . . 

Sm> \(>fHM,furfurif!idi)u- 



2137M 

— , 4-p-methoxy- 

aiiisvli<leiieacptone, 7 >-meth- 

('Ht()( '..114011: 

170 21 

phenyl- 

oxylienzylideneacetone 



2138 

, 4-phenyl-*. 

S<*e '\rrtour, bemyhdene-. 



2139 

--- , 4-(2,6,6-trimelhy 

1-1-cyclohexenyI)-. See 0 

-luriour. 


2140 

- , 4-f2,6,6-trimethy 

l-2-cyclohexenyI)-. See «- 

ilaiianr 


2141 

, 4-(2,2,6-trimethy 

I -3-cyclohexenyl ) -. Sc*e 0 

-Irorie 


2142 

/3-Butenonitrile. 

See A Uyl ryanxdr. 

CH ’ ecu Clh 


2143 

.VButen-l -yne* 

vinvlacetylenc 
butyl j»-arainobenz()atp 

52 07 

2144 

Butesin 

H-NCdhPOO- 

193 24 

. pirratf- 

ai.NP, ,H|('0()C’,. 

olf 

615 50 

2145 






*Nain<* approved by thf* Intcrnafioual Union of Chc'inwtry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 


Melting 
point, T 

Boiling 
point, “C 

Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Density 

g/ml 




No. 

Water 

Alcohol 

Ether, etc. 

2112 


0 0803^ 


50 (Ml 5 




2113 


0 6549-' 


41 2 




2114 


0 0914^ 


06 2-<) 7 




2115 


(1 7180- 
1 


88 7-9 1 




211<j 

(•til. lu; 



31 0 




2117 

co! li() 

0 048?^" 

-135 

25 (21) 

1 

30 

00 eth 

2118 

col ga^ 

0 035 


ins) 1 

1 

V s 

V s eth , i. 




Uran^) 

2 5 



H,S 04 


2119 

Iki , J 412S 

f) 712^” 


/»} 




2120 

(oI intlMm 

Ik, 

II 008” 

-124 

38 4 

■\ '•1 s 


w eth 

2121 

2122 

2123 

2123M 

2123 X 

2124 

2125 
212f) 

2127 

2128 







* eth. 

2129 

col Ik] , 

I 425 7>5 

1 on’'* 

-39 

103 

'' 

« 


2130 

need f w 


40 

98 

> h 


r1 s eth.; i. 







bz , Igr. 

2131 

need f. w 


88 (83-4) 

302 si. d 

nI .s h 

V 8 

V s eth. 

2132 

co! li(,, 1 42 JO 

0 8720--, 

<-30 

US 

10 0 

30 

» eth. 


4 


U 17-20) 






(1 K.)4^- 
1 






2133 

col ,Il(J 

0 934^ 


12M 

si s 

s 

s eth. 

2134 

col ll(| , 

<► 804- : 


U3 

S 

00 

w eth. 


1 4140>- 

0 S48- 






2135 

col ll(| 

" 


90 7 




2130 








2137 








2I37M 

leaf 


72-4 


1 

V. S. 

V B eth. 

2138 








2139 








2140 








2141 








2142 








2143 

col. hq 

0 ()807 


r,:'.7 




2144 

wh er. jHJwd 

0 

55 7 

147- 

0 (XH)14 

8. 

s oth, bz.. 







chl , dll. a. 

2145 

.\el amor 
jxiwd 


109- 10 


0 07 

S. 

s eth , bz., chl. 


For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 


\(. 

Name 

kSyiioiiyms 

Formula 

Mol 

Wt. 

214() 

Butine. 

See Hulf/ve*. 

es see the parent oompotinds (e 
ethyl-. See 'l-Penfunol, 4-wet 




Butyl-. For butyl dernat!\ 

R , for bulyllH’ii/iene 

see 

2147 

Butyl ac^^tate, a, 7 -ditn 

hyl-*, aretaie 


2148 

, ^-ethyl-. 

See \-Iiutanol, 2-fthvl-*, acetat 

e 


2119 

Butyl alcohol (nl 

1 -butanol • , propylcarbinol 


74 12 

2150 

sec-Butyl alcohol . . . 

2-lnit:inoI*; cthvlmethvl- 

CHsC'lf.t'HOH- 

74 12 

2151 

tert-Butyl alcohol 

earbinol 

2-methvl-2-propanol*; tri- 

CIU 

((’HslX'on 

74 12 

2152 

2151 

, trichloro-. 

Butylamine (ni 

mefhylearbinol 

Si*e < 'hi or Hone. 

I-anuriobutane 


7.4 It 

2153H 

, 7V-ethyl- 


NH-. 

(‘HifUH '/sNHtv 

101 19 

2l5;iR 

, /3-ethyl- 

I-.lInltK^-2-eth^ l-//-butaiie 

Hr. 

'(’ H,, 4’IJUH- 

101 19 

2154 

, 7V-methyl- 


\H. 

(’H,NHr,H.. 

ST* 16 

2155 

, cr-methyl- 

tiiei hj lprop\ Icarbinylamine . 


87 16 

2l5t) 

2157 

, 7 -methyl-. 

sec-Bucylamine 

.w-n-amylanune , 2-ainino- 
pentane 

See hoomylamive. 
ia-niethvlprop\ Damme, 2- 

('lU’ll'Mf- 

74 14 

2157M 

I 

, Af-ethyl- 

amitiobutune 

(’Ht'H, 

CH/'H-UHK’H.). 

101 19 

2158 

ferf-Butylamine 

a a-dirnet h\ let li\ 1 ' anu no . 

NIK'.Hi 

(dUiUNIl. 

7.4 11 

2159 

LMfiO 

n-Butylarsonic acid. 
Butyl bromide (ni 

trirneth\ Icarbinv latnine 
see 1- Ihiinnear, son i( and 
1-hromobiitaiiO* 

1 

147 04 

21(il 

sec-Butyl bromide 

2-broniobiitane* . inetlivl- 

Hr 

L47 o:; 

2192 

tert-Butyl bromide 

et ti j Ibromomet hiuie 
2-brotno-2-meth\lproj»ane* , 

({’ll.hCHr 

r!7 0! 

2194 

Butyl carbitol. 

f runef hyl brranornet fume 
^ Ihelhiileve ylyrol monohut y 

[/ Hhrr. 


2191 

2195 

Butyl cellosolve. 

Butyl chloral. 

\ 'M*e ktharwl, '1-huioxy-* 
see liutyraldehyde. a, a, fi-tni 

hloro- 


2196 

Butyl chloride in) 

l-< tilorobutane” 


92 57 

2197 

sec-Butyl chloride 

2-e9lor()butane*. inetlijl- 


92 57 

2168 

ter t -Butyl chloride 

et h vie h loromet hane 

2-( hlor(s2-metliylpropane* , 


92 57 

2199 

2170 

2171 

Butyl cyanide in). 
sec-Butyl cyanide. 
fert-Butyl i^anide. 
Butyl disulfide (n) . . 

trimet h vlehloromet banc 

See Valerorninie 

See Hutyromlnle, a-methyl~, 

1 See ProinovUnle. a. a-dimethu 

1- 


2172 

I-byt>ldithiobutanc* . 


17S 45 

217.4 

2174 

2175 

2176 

2177 

a-Butylene. 

/9-Butylene. 
7 -Butylene. 
cjr-Butylene tllycol. 
/S-Butylene /tlycol. 

S<'e \~fiutme*. 

See 'l-Hutene* 

See f’ropene, 2-methyl-*. 
tSee I. 2-Hulanediol*. 

See \,:i-Iiutanedtol*. 




'•'Niirnc approved by the Iiiteriiatiotial Union of ('hemihtry 
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ORGANIC COMPOUNDS (Continued) 



(Vystalline 
lorm, color 

Density 

MeltmK 

Hulling' 

Solubility in grams per 100 ml of 

No 

and index of 
refriiction 

K/inl 

ixnnf, °C 

point, “V 

Water 

Alcohol 

Ether, etc. 

2U<) 

Hvnzvnr, buijil - 1 

For butyl 

c.stcr.‘' of or 

gallic a* hF 

cr the ac 

ids. 


2147 








2148 








2149 

col liq , 

0 80978- 

-89 2 to 

117 71 

7 9^8 

BO 

w eth. 


1 39931 


-89 8 





ool luj , 1 397 


(-79 9) 





2150 

0 HOH- 

-89 

99 .5-100 

12 .5?» 

00 

X eth. 

21.')! 

tol lui or 
rhomo pr 

0 7887"” 

25 5 

82 8 

OC 

00 

» eth 


or pi., 








1 38779 







2152 








2153 

col, \\(\ , 1 401 

0 7401“” 

.50 5 

77 8(7o-Si 

ac 

s 

s eth 

2153 H 




lOS-109 




2153 K 




12.5 




2154 

<‘(»l Iki , 

1 40180>«-’ 

(1 737-'” 

4 


'*1 




2155 

tol hq 

0 7;{h39‘-- 


92 

c 

* 

» eth. 

215f) 








2157 

col lu] , 

0 721 ” 

1(H 5 

03 

A 

» 

» eth 


1 39501 ■ 








f«} 7 4j; 

(0.7lS-‘"! 

4 


i 




2157M 


0 73.)V"J 


97-98'*' 




2158 

col 1i({ , 

0 090- 

07 5 

M\ 4 ( 13 8 

ac 

BC 

« eth 


1 3794018 

4 






2159 








2100 

col 1|(J , 1 4398 

1 29'*-” 

112 1 

101 0 

1 


«o eth. 

2101 

col iW] , 

1 2580-''’ 

1 

"I .! 

1 




1 43 14*'!' 







2102 

col li(, , 1 428 

■* 

20 


1 



2103 




j 




2104 








2105 








21 lit) 

tol. liq, 14015 

0 S‘ 1 

123 1 

:s 

II 0h|i»-' i 

BO 

® eth. 



0 007 1 ” 






21o7 

col Iu| . 

0 S7nr'' 

131 3 

Ii8 

\ vl 

X 

« eth. 


I 3953'* 1 







2108 

col lui , 

(1 817‘ ' 

28 > 

51-2 

\ ..1 s 

X 

<» eth. 


1.3808018 

1 






2109 








2170 








2171 








2172 




100 3'- 

1 j 

X 

X oth. 

2173 








2174 








2175 

1 







2170 








2177 









For (‘xplaiiations and abbn*\mtions sw bcgumhig »f table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

2178 

Butyl ether (n) 

l-buto\ybut.ane* , (li-7/-butyl 
ether 


130 23 

2179 

sec-Butyl ether . 

2- ( a-methylpropoxy) bu- 
tane*, di-ser-butyi ether 

irHsCII/'Il- 

(CHdlL-O 

130 23 

2179M 

2180 

Butyl fluoride (n) 

Butyl hydrogen sulfate 

l-fliiorobutane* 

. See BuiyUulfunc and 

CEid'HOil' 

76 11 

2181 

Butyl iodide (n) 

l-iodobutane* 


184 03 

2182 

sec'Butyl iodide 

2-iodobiitane* , inetlij letlivl- 
KKloinetliane 


184 03 

218.1 

tert'Butyl iodide 

2-iodo-2-mcthyIpropane* , 
trimethvliodomethaiie 

(('fbun 

184 03 

2184 

Butyl isocyanide (n) 

butvlcarbylamiiie* 


83 13 

2185 

Butyl isocyanide, 7 -m 

ethyl-. See Jmmul imcuaind 

f 


2180 

2186M 

tert-Butyl isocyanide 

n-Butyl ketone. 

(a. a-(hmclliylolh\ncar- 
1 bylamine* 

See b-Nonanom *, 

... 

83 13 

2187 

Butyl mercapian 

See l~Iiutan<thtol*. 



21S7M 

n-Butylmercuric chlor 

ide. See Menuri/ chlondf, n-h 

ulyl- 


2188 

Butyl mustard oils. 

See the butvl esters under ho 

thxocmnir and 


2189 

Butyl nitrate'*' (n) 


CHiK’HOiONO.. 

119 12 

21 !K) 

sec-Butyl nitrate 

a-niethylpropyl nitrate* 

ONOl. 

119 12 

2191 

Butyl nitrite Mn) 


rHj((U>l30N() 

103 12 

2192 

sec-Butyl nitrite 

a-methy Ipropvl nitrite* 

(MhCH^rHO- 

ONO 

103 12 

2193 

ter t- Butyl nitrite 

tt. a-dnnethylethjl nitrite* 

iCH^liCONO 

103 12 

2194 

Butyl sulfate fn) 

di-»-butyI sulfate 

(rHaCH.CH..- 

rH")-.s()4 

210 29 

2195 

Butyl sulflde ( 0 ) 

dibutyl sulfide; butylthio- 
butaiie* 

CH'>):.S 

146 29 

2196 

sec-Butyl sulflde 

di-ner-bulvl sulfide, I-inelhvl- 
1-1 a-melhylpropyltliio)- 

[C.HfiCHlCHadsS 

146 29 

2196H 

Butyl sulfone 

prf^punc* 

l-f but ylsulfonvn butane * , 
di-n-biityl sulfone 

irH3fC'H/>3l--SO. 

178 29 

2196H 

Butyl sulfoxide 

l-fbutylHulfinyl)butaiie*, 
di-n-butvl sulfoxide * 

[CH3fCHj.il"SO 

162 29 

2197 

Butylsulfuric acid ^n) 

butyl hydroRen sulfate 

(UHbOSO'OH 

151 18 

2198 

1-Butyne* . . 

1-butiiie, elhylaeetylene 

CHiCTH.f'lh 

54 09 

2199 

2200 

, 3-methyl- 

1-Butyne, 1-phenvl-. 

isoi>rop\ laeetylene 

See Benzene y hhntynyl-- 


68 1 : 

2201 

2202 

2203 

2-Butyne+ 

1 

Butynedioic acid'^. 
2-Butynoic acid**^. 

2-butine, dimethylaeetyleiie, 
rrotonylene 

See AeelylenediearhoTyhe and 
See Tetrolic and. 


64 09 

2204 

Butyraldehyde 

bufaiial*, butyric aldehyde 

rHafriiv^oriio 

72 10 

2205 

, oxinio 

butanal oxime*; butyral- 
doxime 

(’IllfrUy)- 

(^H.NOH 

87 12 

2200 

, phenyl hvdrazone 

AT-butylidene-iV-phftnylhx'- 

drazine 

(’HafCH-l-rH*. 

NNHf’db, 

162 23 


’^Name approviKl by the InltTiiattoual Utuoo iA (^emistry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, ®C 

Boiling 
point, °C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

2178 

col. Il(| 

0 7841-^; 

-95 2 (-98) 

142 

si. s. 

00 

00 cth 



0 769- 








20 






2179 


0 756- 

4 


121 

si s 

00 

00 eth. 

2179M 

col ll(| , 

0 7761 


31 95 

1. 

V. s 



1 :U19*'* 







2180 








2181 

hq , 1 50006 

1 617^ 

-103 5 

131 

0 0202” 5 

00 

X eth 

2182 

col ll(I 

1 595- 

-104 0 

117 5 

1 

s. 

« eth. 



4 


(119-22) 




2183 

luj 

1 571- 

i 

-33 65 

100 d 

1 , d 

00 

« cth. 

2184 

IhJ 



118 

1 

00 

« cth. 

2185 








2180 

It ml 



91” 5 


s 


218GM 








2187 








2187M 








2188 








2189 

li(] . 

1 048- 


136 

1 

S 

s. cth. 


1 40130*' > 


i 


1 



2190 

liq 

I 0382- 

* 


124 


90 

oe cth. 

2191 

IHJ 

0 9114^ 


75(77-9) 


00 

80 eth. 

2192 

luj 

0 8981 


68 


00 

« cth. 

2193 

It jel Ikj 

0 8941 


6:3 

si s 

V s 

V. s cth ; s. 



* 





ehl., CS: 

2194 

col ll(| , 

1 0591^'’ 


97 4'* 

1 




I 4210^- 

1 






2195 

lU] 

0 852 : 

-79 7 

182(186 9> 

‘ 

V s 

V s Pth. 



0 839- 
0 






2196 

liq 

0 8317^' 


165 

1. 

V. s 

I 

V s cth. 

219611 

I>1 


43 


1 

.S 

s. eth. 

2196R 

need 


32 

d 

1. 

s. 

s. eth. 

2197 

sjrup 



d 

> s 

s. 

s. eth. 

2198 

col lu| , 1 3962 

0 668- 
4 

-130 

8 6 

1 

s 

s. eth. 

2199 

coi lui 

0 6854- 


29 3 

I 

X 

oc cth. 

2200 


4 






2201 

li(| , 1 3893^. 

0 6S8« 


27 2(28 91 

1 

s. 

s. cth. 

2202 








2203 








22(M 

col liq , 

0 8l7y 

-99 0 

75 7 

3 7 

X 

X cth. 


1 1 3H433 







2205 

I'ol liq 

0 923-" 

4 

-29 5 

152‘‘'* 

10 8 

X 

» cth. 

2206 









P'or explanations and abb/eviatioQS see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt 

2207 

Butyraldehyde. sodium 
bisulfite compound 


rsIlTC'JIOIISOr 

Na 

176 17 

2208 

2209 

2210 

, a-ethyl- 

, /9-hydroxy-. 

^-methyl-. 

2-ethylbutanal* 

See A Idol. 

See Iftorcderaldehyde 

('HarHuCH- 

100 It) 

2211 

, a,a,/9-trichloro- 

2. 2. 3-tnchlorobutanal*; 
butyl chloral 

rHst^iiricri- 

nit) 

175 45 

2212 

22i;] 

— , , hydrate 

Butyraldoxime. 

2,2.3-trichloro- 1 , 1-butane- 
diol* ; butyl chloral hydrate 
See Butyraldehyde, orme 

ribCHcictn-- 

CH(()H). 

193 47 

221-1 

Butyramide 

butanamide*, butyric amide 

(’HaCHiCII-.- 

t’ONH- 

87 12 

2215 

22 it) 
2217 

, ^-bromo-'y-oxo- 

, /3-methyl-. 

— , iV-phenyl-. 

/V-phenyl-. See Aretooertari 
See hotaleramide 

See Bulyranxhdt 

ihde, a-bromo-. 


2218 

2219 

Butyranilide . 

— , /3-keto-. 

A’-phenylbutyramide 

See Aretoaretanihdr 

CHj(CH-)- 

CONHCsHs 

163 21 

2220 

Butyric acid 

butanoic acid’, ethjlacctic 
acid 

CHsCHiCIL- 

COt)H 

88 10 

2.'21 

— , ally! ester. 

alljl butyrate; 2-propenjl 
butanoate* 

(’sIlTCtKOi- 

CHt’H. 

128 17 

2222 

, amyl ester 

amyl butyrate, jientjl bu- 
tanoate* 

(WOOCCHOt- 

('Hn 

158 24 

222:} 

. benzyl ester . 


rihCcB, 

178 22 

2224 

1 

, butyl ester 

butyl butyrate, butjl bu- 
tanoate* 

CHat'HvrH- 

(’CKK’iH* 

144 21 

2225 1 

2226 

2227 

2228 
2229 

— , ethyl ester . 

, ethylene ester. 

, fiirfuryl ester 

- — , geranyl ester 
, glyceryl ester 

ethyl butyrate, ethyl bu- 
tanoate* 

See aivrol, dibutyrate 
>ee Furfuryl alcohol, butyrate 
See (leraniol, butyrate. 

See (jlyeerol. tnbutifrate 

CHst’Hjni- 

{'oor.H. 

116 16 

223(1 

. nsoaravl ester . 

-y-methylbutyl butanoate* 

(’Hjff’Hi- 

(’(XHUlii 

158 24 

2231 

, isobutj'l ester 

^inethylpropj 1 butanoate* 

(’HirC'Ho.t’tM)- 

141 21 

22:12 

- . meth>l ester | 

incth\l n-but\rate. 

(’HaCH.-rH- 

(’(MK’Hi 

102 1 ; 

22 ;};} 1 

a-rnethyhsoamjl ester j 

See '2-l\’iit(inol, 4-welhyi- buty 

rate. 


22;}4 

, j>-pheiivlphenacj ! ester | 


282 3 .: 

22:15 

propyl ester, , 

n-|iropyl butyrate 

('0()(’.iH7 

l.U) 18 

2236 

, pifieraziniuiii .wait 


f\H loNj 2t Ml,- 
COOH 

262 35 

2237 

, a-amino- 

1 

2-uininobutunoie acid* 

(’HsCH-fHiNH.)- 

(’OOII 

103 12 

2238 

, /9-amino- 

1 

•{-uininobutanoic acid* 

K^n- 

C(K)H 

103 12 

2239 

2240 

— , 7 -amino- j 

, a-amino-a-meth 

4-ami nobutanoic acid*, pi- 
peridic acid 
yl-. Sec hovaline 

NHsCHzCH/’H- 

COOH 

103 12 

1 

2241 

— , a-amino-'>-methiylmercapto-, SeeAfet/uom 



2242 

, a-bromo- j 2-hroinobutanoic acid* 

rooH 

lt)7 01 


*Namp approved by the International Umiob af Chcmiatry 

71M 





ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, “C 

Solubility m grams per 100 ml of 

Water 

Alcohol 

Kther, etc. 

2207 

leaf 


d 

j 

V s 

.si .s. 

i. eth. 

2208 

col ll(J 

0 8H-“ 

4 


110-7 

si s 


w eth. 

2209 








2210 








2211 

col. oily li(i., 

1 .811,50*" 


104-5'-® 

s 

.s 

8. eth. 


1 47.554 

* 






2212 

rhomb leaf 

1 ai-" 

78 

d 

si S 

V s 

8 eth. 


f w 







2212 








2214 

rhomb f hr. 

1 ov'^‘ 

110(108-10) 

210 

10 28'i 

.s 

si H eth. 

221.') 








2210 




1 




2217 




1 

1 



2218 

monocl leaf 

1 1,84-" 

1 

91-2 

189>' 

‘ 

v s 

V. 8. eth. 

2210 








2220 

col lUj , 

0 >1.587'“ 

1 -7 frz. 

108 

5 02-1 i 

tc 

» eth. 


1 .{tiHOO 


1 19 





2221 

luj 

] 


14^ 

1 

X 

« eth. 

2222 

11(1,14110 

0 871.8'" 

5 

-7.1 2 

1 18.5 

0 054-’« 

V s 

V. s eth. 

2228 

i 

1 oit)'‘i 1 


; 240 

1 

V s 

V 8 eth. 

2224 

col li(| , 1. 40411 


-91 5 

' 100 4 

si S 

oo 

» eth. 

2225 

col ll(| , 

0 

! -'18 :i 

1 121 8 

0 082- 

s. 

.s eth. 


1 .8H.;(l2is 

4 


'119-21! 




2220 








2227 



1 





2228 


1 

1 



i 


2220 




! 




2280 

col ll.| 

0 882 . 

78 2 

; 1.50 7*1 

! 9 0.54’-® 


V s eth 



■* 


1S4 8) 

1 

V S ^ 




(1 8t»0-- i 



1 

1 



22:il 

col li(| , 1 408.5 

0 8()(lti“ 

1 


l,5t> '* i 

. i 

1 % .si .s 

1 


00 eth 

22.82 

col h(| , 1 aSTO 

(I S' IK 

< »i.) 

■ 102 .i 

1 .'m-'i 

* 

00 eth. 

22,i:j 








2284 



97 




. . 

22.15 

coi liii., 1 40t).’) 

jos?!'’'. 

95 2 

148 

0 lt)7'-' 

90 

ao eth. 



1 (1 87l(i; 



1 



22.0) 

wh cr 


S9 .') 90 

1 

.s 

s 

i eth ; s h. 








dioxane 

22.87 

col Iraf 


d 28.5 

1 Md.l 

28 

0 182' 8 

1. eth 

22.88 

iic(‘d 


184 

i 

1 

llHl 

1 

1 eth. 

2280 

leaf or inrd 


19.8 4. 


V s 

, 

i eth , bz. 


f dll al 


202 d ' 





2240 




1 




2241 




1 

1 



2242 

col ()jl> III] 

1 .»o7-" 

4 

212-7 d , 

j 0 7 c 

s. 

8. eth. 





' 181-22‘« 





For rxplunaitjuiiii and ablrt'Viatiuus sec beginniuK of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

•Synonyms 

Formula 

Mol. 

Wt. 

2243 

Butyric acid, a- 

ethvl 2-bromobutanc)ate* 

CHdCHzCHBr- 

195 07 

2244 

bromo-, ethyl ester 
, a, /j-dibromo- 

2.3-dibromobiitaiioi(' acid* 

COOCsHt 

CHaCHBrCHKr- 

245 92 

2245 

— , a,a-dimethyl- 

2.2-dimethylbutanoic acid * ; 

COOH 

CHsCH'-ClCH.,).- 

116 16 

2246 

- ”, a, ^-dimethyl- 

ethyldimethylacctic acid 
2,3-dimethylbutanoic acid*; 

COOH 

116 16 

2247 

, a-ethyl-. . 

isopropylmethylacctic acid 
2-ethylbutanoic acid*. 3-peii- 

(CH3)C00H 

(C2H6)2CHCH)0H 

116 16 

2248 

, a-ethyl- tt- 

tane carboxylic acid , di- 
cthylacetic acid 

dicthvlTTietliylacelic acid 

CHaCIL-rtCjHO- 

130 18 

2249 

methyl- 

, o-hydroxy- 

2-h\ drowbutaiioic acid * 

(CHalCOOH 

CHaCHjCHOH- 

104 10 

2250 

, /3-hydroxy- 

3-lu dro\ vbutanoic acid * 

COOH 

CHaCHOIK'H- 

104 10 

2251 

, 7 -hydroxy- 

4-ll^ droM butanoic acid* 

COOH 

CHaOHCHaCHa- 

164 10 

2252 

2253 

- , 7 -hydroxy-, lacton 

- , a-isonltroao-. 

e S(‘p HutyroIarfotH 

See liutunr and. a~oxo~, Ojini 

COOH 

c 


2254 

2256 

2257 

, a-keto-. 

, 7 -keto- 7 -phenyl- 

, a-methyl- 

Sc*“ liutynr add. a-oio- 
. H'e Propiomc add, d-htnzoul- 
2-methvlbutanoic acid * , 

(■H,irH.CH(CH.a). 

102 13 

2257M 

, 0-0X0- 

pth\ Imethylacftic acid , 
actixe valeric aci<l 
2-oxobiHarioic acid*, n-keto- 

COOH 

CHaCICl'Of'OOH 

102 09 

2267 R 

, oxiirie 

biit\ri< <ui.i 

«-isonitrosobuty ic loid 

r.H^Ct NOH). 

117 10 

2258 

2259 

2260 

Butyric aldehyde. 
Butyric amide. 

Butyric anhydride 

See liulyr aldehyde 

See Ihdyramxde 
butanoic anhydride* 

COOH 

(ni.iCH.(’ii- 

158 19 

2261 

2262 

Butyrin. 

Butyrolactone 

.N‘e filycnol. tnfmfyrnie. 
4-hjdroxybiUuiioic acid lac- 

CO):>() 

(;H.,.('H.(’H.C()f) 

8t) 09 

2263 

2-Butyronaphthone, 

tone*. 7 -h>(lro\vbiitvric 
acid lactone, butanolalc 

1 1-hydroxx -2-naphthyl propyl 
ketone, 2-butyr\l- 1-napht hoi 
.See A-Hejdamne* 
butanenitrile*, w-propyl 

rH,i(’H,hCo(h,r 

214 25 

2264 

2266 

1-hydroxy- 

Butyrone. 

Butyronitrile 

Ib.()ll 

(’H3fC’llo.CN 

69 10 

2267 

2268 

, 7 -epoxy-. 

, o-ethyl- 

cvanide 

See Einrynnohydrin 
3-cvanopentane, 2-ethyl- 

(C.Hh)/’HCN 

97 16 

2269 

, a-methyl- 

butaneiiitrile*; diothyl- 
acetonitnle 

2-mpthylbutanenitrile* . 

('H.,f’H-(MbCH3). 

83 13 

2270 

1 

Butyrophenone 

«pc-butyl cyanide , met h- 
ylethylacetonitnie 
butyrylbenzcne, phenyl 

('N 

rn,,('H.ciu 

148 20 

2271 

1 

Butyryl bromide 

propyl ketone 
butanoyl bromide* 

(’f)C„lL 

CH/(lC),('0Hr 

151 01 

2272 

Butyryl chloride 

butanoyl chloride* 

('H,nf(’H.)-.COCl 

106 55 

2273 

C acid. 

i 

See 2-Naj>Mhylamine-A, 

Ifomi and 



*Nainc approved by the InterDatiooal Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Ciystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
pomt, *C 

Boiling 
pomt, “C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

2243 

col. liq 

1 321^* 


179d 

1 

8. 

8. eth. 



* 


f58-62'«) 




2244 

f 1 ) long need 


87 


si s 

V 8. 

V. 8 eth. 


f eth. 








(2) sm. need 

_ 

59 


.si 8 

v.s. 

V. s. eth. 


f Igr 







224S 

col llq 


-14 

187 

V si 8 

s. 

8. eth 

2246 

liq 

0 928 Y 


189-91 

s 

s. 

8. eth. 

2247 

col ll(| , 

0 9195- . 

<-15 

190(195-7) 

sl s 

00 

« eth. 


1 4ir88»o 









0 9331- 

4 






2248 

arom oil 


<-20 

203-4 

1 

s 


2240 

col hyg cr 


42 5 

260 d. 

s 

s. 

8. eth. 





subl 60-70 




2250 

moiKX'l , syrup 


48-50 

130'^ 

V .s 

V s. 

V 8 eth.; i bz 

2251 

hq 


-17 

si d ord 








temp. 




2252 








2253 








2254 








2256 








2257 

col liq , 1 4051 

0 941 y 

<-80 

174 

sl 8. 

00 

BO eth 

2257M 

hyg pi or oil 

1 200- 

4 

32 

8.52' 

\ s 

V s 

sl s eth. 

225 7R 

need f w 


151 


X sl S. 

V s. 

V. sl. s. eth. 




(169-70) 





2258 








2250 








2260 

(‘ol lui 

0 9946--® 

-75 0 

198 

d 

d. 

BO eth. 



i 

(-56 1) 





2261 








2262 

oil 

1 1281.'^ 
a 


! 206 

« 

8. 

8. eth. 

2263 

yel-grn need 


78 

i 

1 

1 

s 

8. eth. 

2264 

i 







2266 

col liq , 

0 796'5 

-112 6 

118 

sl s 

X 

BO eth. 


I 3816-< 







2267 




1 




2268 

oil 



144-6 


X 

BO eth. 

2260 

hq 

0 SOiil-” 

1 

j 

i 

125 


8. 

8. eth. 

2270 

col Ik] , 

0 

11 

232 3 

l 

X 

BO eth. 


1 52016'* 2^ 

4 






2271 

hq 

1 4162‘J 


128 



•• 

2272 

col ll(| , 

1 028*-“ 

-89 0 

102 

d. 

d. 

BO eth. 


1 41200 

4 


(99-102) 




2273 









Fur explanations and abbreviations sec beginninit of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No 

Name 

Synonyms 

Formula 

Wt 

2274 

Cacodyl 

tetramethylbiarsine : diar- 

r('H3)‘.AsAa(CH3V, 

209 96 



seme tetramethyl , arsenic 
dimethyl 



2275 

, ethyl-. 

See Btamne, tetraethyl-. 



2276 

Cacodyl chloride 

Cacodyl hydride. 

dimetliylarsenic monoehlor- 
ide, ehlorodimethylarsmc 

(CHOjAsOI . 

140 44 

2277 

See Arstne, dimethyl-. 



2278 

Cacodylic acid 

dimethylarsimc acid, 
alkargen 

bisdiinethylarsenic oxide; 

(C’Il3)2A800H . 

137 99 

2279 

Cacodyl oxide 

fa’!n3)2As];() . 

225 96 



alkarsin, alkarsine 



2280 

Cacodyl sulfide 

bisdimethylarsenic sulfide 

KCH.ii'-AsliS 

(CHa) AkCU 

242 02 

2281 

Cacodyl trichloride 

dimethylarsenic trichloride 

211 35 

2282 

2283 

Cadaverine . . 

1,5-pentanediamiiic*; pen- 
tamethylenediamine 

H2N(CH..)5NH2 

102 18 

Cadmium, diethyl-^ 

cadmium ethyl . 

fUJlJ.Cd . 

170 53 

2284 

, dimethyl-* 


fCH3')L>Cd 

142 48 

2285 

Caficic acid 

3,4-dihydroxyeuinamic acid 

(HOl-CeHaCU 

18p 15 



CHCOOH 

2286 

Caffeine 

1 .3.7-tnmethylxanthme ; 
theme 

(’aHioN^O- 

194 19 

2287 

, benzoate 


C8H.oN402'r7H«0>> 

316 31 

2288 

. citrate 


CaHioNiOi CbHaOi 

386 32 

2289 

, hydnodide dnodid*' 


CaHioNAHII- 

602 99 



UHsO 


2290 

, hydrobrornide 


CaHmN402HIir- 

311 15 


1 


2H:() 


2291 

, hydrochloride I 


, C«HioN 402 HCl 

266 69 



2H20 


2292 

, iso valerate 


r8HloN4()2- 

296 32 






2293 

, mercurichloride 


CaHioNiO.Hgt'l, 

466 72 

2294 

, Balie>late 


(’aHioNiOa )i 

1 332 31 

2295 

, sulfate 


C»HioN4()2 HsS()4 

292 27 

2296 

Cajeputole. 

See CiTifoU 



2296M 

Calciferol 

vitamin D 2 , irradiated er- 
gosterol 

r.*H43f)H 

396 64 

22961’ 

Calcium 

1 

K’aHifiNi Kl ( .1 I 

476 54 


pantothenate | 

1 


2297 

Camphane 

1 7,7-tnmeth>lnorcaraphane, ! 
hvdrocamphene; 1,7,7-tri- 

! (’nHia 1 

1 

138 25 


, 2-chloro-. 

methvlbicvclo{2,2,l) heptani | 


2298 

See liornyl chloride , hohornyl chloride 


2299 

2-Camphanol. 

See Horneol 



2300 

2-Camphanone. 

See Camphor 



2301 

d/-Camphene. . . 

<f/-2.2-dimcthyl-3-methylefie- 

< 'toll 14 

136 23 



norcampbane 



2302 

d or /-Camphene 

1 


CvMi, 

136 23 

2303 

a-CamphoI. 

See Itorneol. 




*Naine approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Mel tins 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

8/inl 

point, “C 

iMiiiii, ®r 

i 

Water 

Alcohol 

Ether, etc. 

2274 

col oil 

>1 

-6 

170 

.1 s. 

.s 

s. eth. 

2275 








2276 

col lltj . . 

>1 


10b 5 

1 

OO 

1 . eth. 

2277 








2278 

col. tri<‘l 


200 


8322 

38 52 s 

i. eth. 







90' ^0 


2279 

col. hq . . 

1 4.81)''^ 

-25 

149-51 

si. s 

s 

8. eth. 

2280 

oil 


<-40 d. 

211 

si s. 

8 

s eth. 

2281 

cr. f. cth . 


d. 50 


d 

d 

s. eth., CS 2 

2282 

syrupy fuin. 

0 9174-- 

9 

178-80 

s 

s. 

si. 8. eth. 

2283 

hq 

col liq 

1 - >22 

-21 




CO eth. 

2284 

col liq 

1 9846'^ -9 

-4 5 

10.') 5*‘< 

d 


s eth. 

2285 

ycl. moiiocl 


195 

d 

s 

V s 

si s eth. 


f w 

1 23’-^ 






2286 

wh iic(‘d f 

anh 235-7 

subl 180 

, 1 35‘« 

2 3i« 

0 044“ eth.; 


al , cr 




45 5«-'' 

85% 

14 2 chi , ? 


(+lHaO) f Vi 





acet , bz. 

2287 

wh cr 




S 

b 


2288 

monocl 




.s 

b d. 


2289 

dk grn pr 


182 4 


1 

d 

si s chi 

2290 

col trails cr 

i 



s 

s d 


2291 

monocl. fol 

j 



: " 

s d 


2292 

fatty iflii’t 








need 

1 





! 

2293 

eol need 


24b 


- 



2294 

(T massea 





s 


2295 

wb need. . 




, S d 

I iJ 

i 

2296 

2296M 

eol [iig pr 

1 

115 17 

1 

)' ' 

S 

1 V. 8. eth. 

22<(fiT 

v*h tnlorlcv' 

1 

1 1 98 -200 


1 14 4‘S 

1 95% 

i 


cry.st powd 

1 



' 

1 



2297 

hex pi or pr 


152-4 

IbO vubl 

i 

s h 

s eth , et 





i 


acetate, h 
me. al 


2298 








2299 








2300 


0 879'®. 






2301 

feathery 

50 

j i.'iy-uo 

1 

V s 

V. s eth. 


need , 

* 


I 





1 44{»2» 

0 822'“ 






2302 

d: featD. 


51 (48) 

160 2 .V2» 

1. 

si s 

s. eth. 


need., |a] 
-1-103 9"” 
in eth 








1: cr., 

I.45514« 

|al-52“D 


42 .)2 

158 -oO 

1 



s. eth 

2303 

i . 


1 

1 





For explaDatiuus and abbreviafioito see bogiDiung of table. 
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PHYSICAL CONSTANTS OF 


No. 

Nhhh' 

Synonjms 

Formula 

Mol. 

Wt. 

2304 

cf7-Campholic acid 

dl- 1 .2.2,3-tetramet hyicycio- 
j)oiitanecarboxylic and* 

C6H6(CH...)4CCX)H 

170 25 

2305 

2306 

2307 

2308 

Camphor, 3>amino- 

, artificial. 

- — , Borneo. 

— , parsley. 

«-atmnocaniphor, 3-(‘ain- 
pln)r> ianiim* 

See Bornyl chlonde. 

See d-Horueol 

See .4 jnole 

C'mlil6<> NH;. 

167 25 

2309 

d-Camphor 

d-2-eainplianone. Japan cam- 
phor. laurel camphor. For- 
mosa camphor, d-2-krf(v 

1 ,7.7-tnmethyluorcamphane 

('loHuJ ) 

162 23 

2310 

, oxirne 


('inHihNOlI 

167 25 

2311 

, a-bromo- 

3-broino-d-cainphor (one 
fornj ( 


231 11 

2312 

— a' (or ^)-bromo- 

.(-bn im< ►-rf-oam p^'‘ T ^ 

: form 

('loliisHrO 

231 14 

2313 

a-chloro- 

;(-( hl<»ro-f/-cutnphor (one 
form. 

CirdlijClO 

186 (>8 

2314 

3-nitro-. 

rt-iiitnK,imphor 

{'i„Hi60N(»- 

197 23 

2315 

a-Camphoramic acid ‘ 

i 

a-fampiioramidu acid .3- 
( .trbam V 1- 1 ,2.2-trirne»h\ 1- 
( \( lo|K*rjtaricrarlKt\vli< 
and camphoric acid 3- 
ipoiioamide 

CilliiCil,.,- 

d'ONH «(’(K)H 

198 24 

2316 

! 

^-Camphoramic add. 

d-ramphoramidu* acid, 3- 
<arl)amyl-2.2,3-(nmethv 1- 
rIofieiitariecarlMixvhc 

1 and, campboric acid 1- 
1 monoarnide 


198 24 

2317 j 

2318 

C>amphoric acid, l-mon 
— , .'i-moiioaiDKle 

oamidc See ^-(’amphornmic m 
! Sec a-< amphornviir ivxd 

Mi 


2319 

c//-(^amphoric acid 

■ iU-ni‘- \ ,2.2-f nmct hy I- 1 

( \< liijK'ritaiiedicarlKtwlir 
and*. par!ic.arnphf)rir .mil 

(■k1Ii4(('(w»h . 

2(H) 23 

2320 

c/-Camphoric acid 

f’sHu-rv mill 

200 23 

2321 

/'CJamphoric acid 

i-nn- 1 2.2-t rimcthyl- 1 ..3- 
cv« lojienfannln arlKix\ lie 
and* 

f k11,4(('()O10.. 

i 

2(K) 23 

2322 

cf/-Camphoric anhy- 
dride 

' d/-fi«-1.2,2-trimethvl-l,3- 
cvcloix-ntancdicarboxvlii 

1 anhydride* 

j ( Ml 14 (( ’()(..( 1 

182 21 

2323 

d-Camphoric anhy- 
dride 

1 (’i.iHmOs 

182 2! 


*Nuue approved by tbe Intcrnutiunal Utitoo uf Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

1 

point, 

point, "C 

Water 

Alcohol 

Ether, etc. 

2304 

il: col tricl pr 


109 


0 01fl«» 

51 29 c 

s etb 


d- \a] 


106 

265 





+49 S"!® 
in al * 








/: [ol 


106-7 

250 












2305 

waxy 


no 

244 

1. 

s 

8 eth , a 

2306 



1 





2307 








2308 








2309 

col. trig , hex., 

1 000 , 

176-7 

204 Mihl 

0 1 

100 

173 eth : 300 


1.-532 






chi. ; s CS;, 


(1 5402), (a] 
44 26"?® 

0 990 - 

4 





bz., me al , 
ac. a , acet 


inal ^ 

1 01^^*^ 





2310 

monoH dcnhI 

118(114 6) 

249 54 d 

1 

1 V s 

s etb , miD a 


or pr f dll 
al , lal 
+42 4» 
in al 

1 449-® 



i 



i 


2311 

col monocl , 

78 

274 .si d 

1 1 

12 V\ 

s etb , chi , 


1 .553.5, 

1 .5787, 




j 

1.30'>® 

cru. bz 


1 5912, 

j (aliwi + 16.5“ 




1 



2312 



61 

130'® 

' i 

s. i 

s eth 

-Ml 3 

1 (a) leaf (a] 


9.) 1 

244-7 iian 

I ^ ^ 

s b 

s eth , chi , 


! +5»7"» 



; d 

' 


CSi bz. 


in al 






2314 

raonocl pr 


i 100 1 

1 

1 1 

s 

s. eth , chi , V. 


1 f t>2 

i 

1 




.s bz 

2315 


1 

' 17(.-7 I 


s b 

s b 

s eth . b me 




1 1 

1 1 

[ 


al 

2316 



182 3 1 

1 

i i 

s h 

.s 

s eth , acet.; 




1 

1 

1 

1 



sl s bz 

2317 








2318 








2319 

col niiJiiocl 

I 228'- 

202 (208 i 


0 Tt.J®, 

p 

V 8 eth. 


j iici'd. 

* j 



10‘®» 



2320 

col monocl 

1 186- 

187 1 


0 621*, 

112 

91 4» eth.: 8. 


pr or 
leaf ia] 




8 3>®® 


acet.. i. chi. 


47 7**^ 
in al. 







2321 



187 


si. 8. 

s. 

8. eth., me al. 

2322 

rlioinh f al 

1 194” 

221 (216-7) 

270 

V sl. a 

0 63 c. 

1 00 eth ; V s 



* 





chi., et. ac , s. 








, t'Sj 

2323 

rhomb pr.f al 

1 194” 

221 

270 d 

V sl.8. 

V. 8 

37 5^ bz 


For (explanations anil ublirpviUtioiUi see boginiuDfc of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

1 

Formula 

Mol. 

Wt. 

2324 

i-Camphoronic acid. . . 

i-2,3-dimcthyl-l ,2,3-butaiie- 
tncarboxylic acid*, l-a, a, 
/S-triinethyltncarballyhc acitl 

f(!Ha),r((X)()H)- 

C{(^nj)(C(>()H)- 

CHiGOOH 

218.20 

2325 

2:i2fi 

Camphor pinacol (/> . . 

3-Camphory famine. 

1-2 , 2 -bicamphane-2 ,2 -d i ol 

See Camphor, S-amtno-. 

CsHibCUlHCO- 

306 48 

2327 

jS-Camphy famine . . 

2,3,3-trimethyl-l-cyclo- 
pentene- l-ethylami i le 

CsHiaCHX’HaNH- 

153 26 

2328 

232(1 

Ganadine 

Cane sugar. 

/-tetrahydroberbenne 

See Sucrose. 


m 38 

2330 

Cantharene 

dihydro-o-xylene 

C6H6(CH;,)j 

108 18 

2331 

Cantharidin 

2.3-dimethyl-7-oxahicyrlo- 
(2,2,1) heptaiie-2.3-dicar- 
boxyhe anhydride 

(aftHjsOi. 

196 20 

2332 

Caprafdehyde 

(lecanal*; capric aldehyde; 
capnnaldehyde. n-decyl 
aldehyde 

(’H.-,(CH2)rCHO 

156 26 

2333 

— , oxime 

decanal oxiine*, capnnal- 
doxuue 

CHs(CII.)8('H: 

NOll 

171 28 

2334 

(^apramide 

decanaraide*. n-decylic am- 
ide ; capnc amide 


171 28 

2335 

Gapric acid 

(lecanoic acid*, n-capnc 
acid , n-decoic acid , H-de- 
cylic acid 

()n3(CH2)8COOH 

172 26 

2336 

, ethyl ester 

ethyl caprate; ethyl deiian- 
oate* 

(’HifCHJeOOOa- 

Hi 

200 31 

2337 

, methyl ester. . 

methyl decanoatc*, methyl 
caprate 

CH3(CHii)8- 

COOCUi 

186 20 

2338 

233(1 

2340 

— , a-octyi- . . 

Gapric afdehyde. 
Gapric amide. 

2-octyldecanoic acid*, O-hejv 
tadecanecarboxylic acid*, 
di-n-octylacctic acid 

See Capraldehyde. 

Sec Capramtde 

ICHrtfCHs)?].- 

CHCOOH 

284 47 

2341 

2342 

2343 

Gapric anhydride 

Gaprinafdehyde. 

Caprinaldoxime. 

decanoic anhydride*; n-dceyl- 
ic anhydride 
.See Capraldehyde. 

See Capraldehyde, oxtrne. 

!(^H<(CHo)8 CO]..() 

326 61 

2344 

C^aprinitrife ... 

deeanenitnle* ; capric nitrile 
n-nonyl cyanide 

c:H3 (CH2)8CN. 

153 26 

2'145 

Caproafdehyde 

hexanal*; n-caproic alde- 
hyde; n-hcxoic aldehyde 

CH-XCH-OhCHO.. 

100 16 

2346 

, oxime 

hexanal oxime *, capronal- 
doxime 

rH3(CH2)4- 

CH:NOH 

115 17 

2347 

2348 

, a-ethyf- . . . 

, a, 0. 7 , 6 -tetrahy- 

droxy-*. 

2-ethylhcxanal* , butylcthyl- 
acetaldehydc 

See Fueote. 

C4H,CH(C2ll5)- 

CHO 

128.21 

2340 

Caproamide 

hexanamide* . . . 

(’H.i(CH-)4CONH2 

115 17 

2350 

Caproic acid (n) 

bexanoic acid*; n-hexoi: acid 

CH3(CH2)4C00H 

110 16 

2351 

, amyl ester . . 

amyl raproate, pentyl hexa- 
noate* 

CH3(CH.)4- 

COOCiHii 

186 29 


♦Namp approved by the International Union of Chemistry. 

718 





ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boihng 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, 

point, “C 

Water 

Alcohol 

Ether, etc. 

2;124 

232r) 

232fi 

hyg. need. f. 
w, [a] 

-26 
in w. 
rhomb, 
bispbenoidal 


164-5 

(158) 

157.8 

195-2ims 

12 5“ 

i. 

59.81® 

s. 

5 281® eth : 

42 9 chi ; 8 
acet ; V. si s 

bz., CS 2 

8. eth. 

2327 

2328 

232!) 

liq., 1.4728418 

(al+e-D 
silky need. f. 
al., (al 
-299®Din 
chi. 

0.8736“ 

133-t 

194-6 

. 

s. 

T. 8. eth., chi., 
bz. 

2330 

eol. oily liq., 

1 4895 

0 8521- 

4 


135 


eo 

8. etL 

2331 

col. rhomb pi 


218 (212) 

subl at 84 

0 0033 

0 0218 

0 09eth.;s. 
ac. a., cone. 
H2S04, alk.; 
sl.s. chi., acet. 

2332 

liq , 1 429771* 

0 828“ 


208-9 

i. 

s 

8. eth. 

2333 

leaf f. dil. 
me al 


69 



s. 

8. eth. 

2334 

cr 

0 999-- 

i 

108 (98) 


i. 

s. 

8. eth. 

2335 

eol. need., 

1 42855« 

0 8858“ 

31 5 

268-70 

si B. 

5. 

8. eth. 

2336 

col. liq., 

1 425752® 

0 8650“ 

-19 96 

224 5 
(110-2»») 

00 

00 

00 eth., chi. 

2337 

eol liq 


-18 

224 

1 

V. 8. 

V. 8. eth. 

2338 

233‘J 

2340 

need, or leaf, 
f al. 


38 5 

270-51®* 

i 

S. 


2341 

2342 

2343 

cr 


23 9 


i. 

3. 

8. eth. 

2344 

col. liq ... 

0 8295- 
1 

-17 9 

243 7 
(236-7) 

1 . 

V. Sl 8. 

s. eth. 

2345 

2346 

col. liq ... 

cr 

0 8335“ 

51 

131 

1 

V s 

8 

V 8. eth. 

s eth. 

2347 

col. liq., 1 416 

0 823“ 

<-100 

163.4 

0 04-'8 



2348 








2349 

cr 

0 999 “ 

101.0 

255 

V. si. s. 

V. s. 

8. eth., bz. 

2350 

2351 

col. oily liq , 
1.41635 

col. liq 

0 945|: 

0 929 “ 

-1 5 to -2 0 
(-9 5) 

205 (202) 

222 2 

0.4 

s. 

a. eth. 


For explanations and abbreviations see beginning of tabic. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Hyiionyms 

Formula 

Wt 

2352 

Gaproic acid, butyl ester 

butyl caproate; butyl hexa- 

CH3(CH2)4- 

172 26 



noate* 

C0()C4H9 


2353 

, ethyl ester 

ethyl caproate; ethyl hexa- 

CH3(CH2)4- 

144 21 



noate* 

COOC 2 H 5 


2354 

, isoamyl ester 

7 -methylbutyl hexanoate* . . 

CH3(CH2)4- 

COOCfiHii 

186 29 

5355 

, methyl ester 

methyl hexanoate*; methyl 
caproate 

CH3(CH2)4- 

COOCH 3 

130 18 

2356 

, j)-phenylphenacyl ester 

CH3(CH2)4C00- 

CH2COCaH4C6H5 

310 38 


2357 

, piperazinium salt 


C4H,oN2-2C6Hu- I 

318 45 




CX)()H 


2358 

, a-amino-. 

See Norleucine. 



2359 

, a-bromo- 

2-bromuhcxanoic acul* . 

CH3(CH2)3CnBr- 

COOH 

195 07 

2360 

2361 

, a,€-diamino-. 

See Lysine. 

butylethylacetic acid; 3-hep- 
tanecarboxylic acid , 2-ethyl- 

144 21 

Cn3(CH2)3CH- 

(C:H6)CX)0H 




hexanoic acid* 



2362 

, a-hydroxy- 

2-hydroxyhexanoic acid* 

CIIsCCll!)^ 

132 16 



CHUHCOOH 

114 14 

2363 

, 7 -hydroxy-, lac- 

4-hydroxyhexanoic acid lac- 

CHsCH- 


tone 

tone* 

CH(CH2)2C00 


2364 

, a-methyl- . . . 

2-methylhexanoic acid* 

CIl3(CH2)3(;iI- 

130 18 



(CH3)C00H 


2365 

, 3-methyl- 

5-methylhexanoic acid* , isck 
amylacetic acid; isolieptyhc 

fOH3)2CH(CH2)3' 

130 18 


1 

COOH 




acid 



2366 

Gaproic aldehyde. 

See Caproaldehyde 



2367 

Gaproic anhydride . . 

hexanoic anhydride* 

|CH3(CH2)4C0l20 

214 30 

2368 

Gaproic nitrile. 

See Caproniinle. 



2369 

Gaprokol. 

See Resornnol, 4-hexylr 



2370 

Gapronaldoxime. 

See Caproaldehyde, oxime. 



2371 

Caprone. 

See la-Hendeeanone*. 



2372 

Capronitrile 

hexanenitnlc*; caproic ni- 
trile, M-amyl cyanide 

CH3(CH2)4rN 

97 16 

2373 

Caprophenone, 2,4- 
dihydroxy- 

4-caproylrcsorcinol 

ch3(CH2)4(X)C6- 

H3(0H)2 

208 25 

2374 

Gaproyl chloride 

hexanoyl chlonde* 

CIl3(CH..)4COCl 

134 61 

2375 

Gaprylaldehyde . 

octanal*, caprylic aldehyde, 
71-octylaldehyde 

CH3((:H..)fi('HO 

128 21 

2376 

, oxime. . . 

octanal oxime*; caprylal- 

CH3(CH2)r.CH 

14.1 23 



doxime 

NOH 


2377 

Gaprylamide . . 

octanamide*. . . 

(^H3((:h2^cCONH2 

143 23 

2378 

sec-n-Caprylamine. 

See Hepfylamtne, a-melhyl-*. 



2379 

Gapryl chloride 

decanoyl chlonde* 

CH3(cr2)8Coci 

1!K) ”1 

2380 

Gaprylene. 

See Oclylene. 



2381 

Gapryiic acid 

octanoic acid* ; n-octoic acid ; 
n-octylic acid 

CH3(CH2)6C00H 

144 21 

2382 

, ethyl ester 

ethyl caprylate; ethyl octa- 

CH3(CH2)6- 

172 26 


noate* 

C0()C2H6 


2383 

, isoamyl ester . . 

7 -methylbutyl octanoate*.. 

CHXCHo)#- 

214 34 


COOCftHii 


2384 

, methyl ester 

methyl octanoate*; methyl 
caprylate 

CH3(CIl2)6- 

COOCH 3 

158 24 

2385 

, Ti-phenylphenacyl ester 

CH3(CH2')6C00- 
TH .C!Of:jl4CfiHs 

338 43 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


Solubility in grams ner 100 ml of 


form, color 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, °C 

point, “C 

Water 

Alcohol 

Ether, etc. 

2352 

col. liq . 

0 8843 y 

• 

204 3 

V si. s 

ao 

00 eth. 

2353 

col. to yeLsh. 

0 8710- 

-67 5 

168 

0 001.520 

S. 

s. cth. 


hq, 1407272® 







2354 

col. liq 



94-6>» 

1 . 

s 


2355 

col ll(| 

0 <)f)38- 


149 5 

1 . 

V. s. 

V. 8. eth. 

2356 



65 




• 

2357 

wh cr 


111-1 5 


s 

s 

i eth ; s. h 
acet 

2358 








2359 

hq 



240 


s 

B eth. 




(128-31'®) 




2360 


0 903“ 






2361 

col liq. 

<0 

223-5 

0 2 



2362 

col need 


62 

subl. 100 

8. 

s 

s eth. 

2363 

col. liq 


<-18 

220 

S. 

s 


2364 

hq 



209 6 

00 

oo 

00 eth. 

2365 

col. hq . 

0 926 

<-25 

211 5 

si. s. 

s. 

s eth. 


2 1 


(216 5) 






0 91.38 






2366 








2367 

col oil 

0 9279 

“40 6 

241-3 si d 

d 

s. 

80 eth 

2368 


* 






2369 








2370 








2371 


4 A , 






2372 

col liq., 

0 809“- 

-79 4 

163 

V si. 8. 

s. 

8. eth. 


1 40851i<-» 

* 






2373 



5() 

196-82 

1 

s. 

8. eth., chi., 








acet, pet 








eth ; V. 8 bz. 

2374 

col hq., 1 4867 

0 9704- 

4 

-87 3 

153 

d 

d 

s. eth 

2375 

col hq, 1.4217 

0 821 “ 


163 4 

V sl s 

00 

00 eth. 


4 


(8P2) 




2376 

cr 


58-9 

120-5'® 




2377 

col leaf 


110(104) 

>200 d. 

0 45'»® 

8 

s. eth. 

2378 








2379 

col hq 

0 973-^ 

-34 6 

232 3 

d 

d. 

s. eth. 


* 


(195-6) 




2380 








2381 

col. leaf, or 

0 910- 

16 

237 5 

0 2510 ® 

00 

00 eth.; 8. bz. 


oily hq., 

* 





chl.,CS 2 ,glac 


1.4285 






ac. a. 

2382 

col. hq., 
1.417752® 

0 8667-- 

-44 8 
(-43 1) 

208 

0 0632® 

s. 

s eth. 

2383 

col. hq 



136‘® 

i. 

8. 


2384 

col hq 

0 887- 

4 

-41 

192 9 1 

1 

i. 

V. 8. 

V s cth. 

2385 



67 






For explanations and abbreviations see beginning of table. 
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No 

Name 

S\nornm.s 

Formula 

Mol 

Wt 

2380 

Caprylic add, a- 
amino-,c/7- 

<ii-2-aminooctanoic acid * . . 

CH3(CH.)5CH- 

(NHo)COOH 

159 23 

2387 

, a-hydroxy- 

2-hydroxyoctanoic acid* . 

CH3(CH2)5- 

CHOHCOOH 

160 21 

2388 

2389 

2390 

Caprylic anhydride 

Caprylidene. 

Caprylone. 

octanoic anhydride*, n- 
octoic anhydride 

See l-()dyne*. 

See S-Penfadecanonc*. 

[CH3(CH2)6C0]-.0 

270 40 

2391 

Caprylonitrile . . . 

octanenitrile*, /i-heptyl 
cyanide 

CH3(CHzV.CN 

125 21 

2392 

2393 

Caprylyl chloride 
Carbamamidine. 

octanojl chloride* 

See (imnidine 

CIL(CH.>),,C0C1 

162 66 

2394 

(^arbamic acid, benzyl 
ester 

benzyl carbamate, benzyl 
aminomethanoate* 

NHiCOOCII^CeHB 

151 16 

2395 

, ethvl ester 

ethyl carbamate, urethan 

NH 2 COOC 2 IIB 

89 09 

2390 

, isoamyl ester 

isoamvl carbamate , isoainvl 
urethan 

NH2C00(UIu 

131 17. 

2397 

, laohutyl ester 

^-methylpropyl ainino- 
incthanoate* 

NH^COOCHs- 

CHtCH.i').! 

117 15 

2398 

, methyl ester 

methj 1 urethan 

NHitXlOCHs 

75 07 

2400 

, propyl ester 

n-proj)yl carbamate 

NHor()OC3H7 

103 12 

2401 

, cyclohexylethyl- 

thiolthiono-, 

cyclohexylethyl- 
animonium salt 

CbHu(C2Hb). 

NCSSNII 2 - 

fCiHslCJIii 

330 58 

2402 

, cyclopentamethy 

lenedithio-, salts See nnd 

er 1-PtpmdinecarhoiI 

likioic 

2403 

, dibenzyl- 

dithio, diben- 

zylammonuim suit 


(CeHsCIInl.Nt’SS- 

470 67 

2404 

. , zme salt 


KCcHbCH-.)- 

NCRSbZn 

610 16 

2405 

, dibutylthiol- 

thiono-, zinc salt 


|(C4n9)>NCSSJiZn 

474 11 

2405M 

, diethyl- . . 


(CoHb^^NCOOH 

117 15 

2406 

, diethylthiol- 

thiono-, benzal 
diester 


KCsHBViNCSS].- 

CHCbHb 

380 64 

2407 

, , dicthylammo- 

niuin salt 


(C.jHk'i-.NCSSN- 

222 40 

2408 

, diethylthiolthion 

0 -, 6-nitrol)enzothiazy] ester 

Sec 2-Jienzothiaz(jhth 

lol, d-lll 

2409 

, , zinc salt , 


((CuHf.).NCSSl 2 Zn 

361 90 

2410 

, dimethylthiol- 

thiono-, dimethyl- 
ammonium salt 


(CHa^NCSSNH..- 

(CHsls 

166 30 

2411 

, , 2,4-dimtro- 

piienyl ester 


(CH3)2NCSSrcHi- 

(N0.)2 

287 31 

2412 

, , selenium tetrasalt 


[(CH3)2NCSSl4Se 

559.79 

2413 

, , zinc salt 


[(CH3)2NCSS].Zn. 

305 79 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 

Boiling 

1 Solubility m grams per 100 ml of 


form, color 




No. 

and index of 
refraction 

g/ml 

point, 

point, ®C 

Water 

Alcohol 

Ether, etc. 

2:{86 

waxy pi 


263-1 

d., subl 

0 Oiw 

V si. s. 

V. si s eth. 

2387 

pi 


69 5 


V si s 

V s 

V s eth. 

2388 

l»q 

0 9021- 

4 

-1 

285 

d 

s 

00 eth. 

2389 








2390 








2391 

col. liq 

0 820^-, 

-45 6 

205 2 

i 

V. si. s. 

s. eth. 




(194-5) 






0 8058^" 






2392 

hq . . 

0 9671- 

-6 

195 55 

d. 

d. 

s eth. 

2393 







2394 

leaf 


80 

220 d 

si E. 

s. 

s. eth. 

2395 

col need f. Igr 

0 9862‘-\ 

50 (48) 

180 

100-f2' 

lOOSi 

V. s. eth, bz.; 






s chi., glyc ; 



1 11- 

20 





si s. igr. 

2396 

need f. w... 

0 944^ 

4 

03 5 

220 

s. h. 

s. 

s. eth. 

2397 

col leaf 

0 943- 

4 

55 

200-7 

1. 

s. 

s eth. 

2398 

col. pl«. 

1 136y 

52 

177 

21711 

73i» 

s. eth 

2400 

col pr 


60-1 (53) 

200 

V s. 

V s 

s eth 

2401 

pa yel cr 


95-t> 


V s. 

V s 

s eth 

2402 

ftcid 







2103 

yel cr 


82 5 


s. 

V s 

si s eth. 

2404 

cream colored 


176-7 


1. 

1 

1 eth.; si. s. 


powd. 






chi. 

2405 

cream colored 

1 20- 

108-9 


1. 

1. 

si s. eth., chi. 


powd. 

4 






2405M 

need. f. eth . 


74 unst 


V. s 

V s 

2 62‘-! eth. 




>-15 





2406 

yel. cr 


178-9 


1. 

s h. 


2407 

pa. yel. pi.. . 


81-2 


V. s. 

V. s. 

V. si s. eth. 

2408 

tro-, diethylthioli 

hionocarbami 

c esltr. 





2409 

wh powd , , 

1 24- 

173-4 


i. 

i. 

i. eth.; si. s. 


4 





chi. 

2410 

pa yel. pi. . 


129-30 


V. 8. 

V. s. 

V si s eth. 

2411 

vel. cr 

1 54 — 

139 


i. 

s h. 


2412 

dense or. cr . . . 

* 

179-80 


i. 

i. 

i. eth.; si. s. 

2413 

wh. powd 

2 00- 

248-.50 


i. 

i 

chi. 

i eth.; si s. 


4 



1 

1 

chi. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

2414 

Carbamic acid, di- 

diphenylurcihan 

(CbHb)..>Na)(Kt- 

241 28 


phenyl-, ethyl ester 

Hs 


2415 

, dithio- 

aminodithioformic and; am- 

NH 2 CS 2 H 

93 16 



iiiomethanethioriothiolic 

acid* 



2416 

, ethyl-, ethyl ester. 

ethylurethan 

C..!H6NHCOOC‘.IIb 

117 15 

2417 

, ethylidenedi-, 

ethylidenediurethan 

CIIaCIKNII- 

204 23 


diethyl eater 


COtlC.HOj 


2418 

, isobutyl-, ethyl 

ethyl isobutylcarbamate, iso- 

((■:h3)2CHCh- 

145 20 


ester 

butyluretlian 

NHC0()C-.H6 


241 <J 

, methyl-, ethyl 

methylurethan 

CHsNlICOOCsIlf. 

103 12 


cater 




2420 

' — , nitro-, ethyl ester 

lutrourethaii 

NOsNHCOOt^^Hi 

134 09 

2421 

, phenyl-, esters. See 

under Carbanilic acid 



2422 

, propyl-, ethyl eater 

w-propylurethan 

CaHrNHCXlOC.H* 

131 17 

2423 

, thiol-, ethyl eater 

aminomethanethiohc acid 

NH-rOSC^Ht 

105 15 


ethyl ester , thiourethan 



2424 

, thiono-, ethyl 

thiourethan, xanthogeuamide 

NH-OSOC^Hi 

105 15 


ester 




2425 

Carbamide. 

See Urea 



2426 

Carbamide oxide. 

See Urea, hydroxy-. 



2427 

2428 

Carbamonitrile. 
Carbamyl chloride . . 

See Cyanamide. 
fhloroformamide, urea chlor- 

H^NCOCl 

79 49 

ide, carbamide chloride 



2428M 

, diphenyl- 

Carbanil. 

A’-chloroiormyldiplierivlainiiic 

f(\,Hft)2N('()(’l 

231 68 

242‘) 

See Isocyanic acid, phenyl ester 



2430 

Carbanilic acid, ethyl 

A’-plienylurcthan ; ethyl 

CaisNHCOOCjHi 

165 19 


ester 

Iihenylcarbainate 



2431 

, isobutyl ester 

isobutyl plienylcarbamatc 

CrJiiiNiicoorii- 

193 24 



CHftdlal'j 


243 IM 

, propyl eater 

n-propylphenylurcthan ; «- 
propyl carburulate 

CbH5NIlCX)2C3lI: 

179 21 

2432 

, o-hydroxy-, lacton 

e. See 2( 3 )-Benzoxazoloi\e. 



2433 

Carbanilide 

N.AT-diphcnylurea, sym- 

(XHbNHCON- 

212 24 



diphcriyhirea 

HCIgHb 


2434 

, N,N'-dlethyU... 

-diethyl-N, N'-diphenyl- 

Clf)- 

268 35 



urea* 

iNctmifcaBiis 


2435 

, 2,2'-dimethyl- 

di-o-tolylthiourca 

CSfNHC6H4CH3)2 

256 36 


thio- 




2436 

, 4,4^-dimethyl- 

di-j>-tolylthiourea . 

CS(NHCoH,('H3)s 

256 36 


thio- 



2437 

, A7,iV' -diphenyl-. 

See Urea, tetraphenyl-. 



2438 

, IV-methyl- 

(V.H5fnH.3V 

226 27 



Nt^ONHCcIlB 


2439 

, 2,2',4,4'-tetra- 


[(N()-.)2Cr.H.3NHl- 

392 24 


nitro- 


(X) 


2440 

, thio- 

AT.N -diphenylthiourea ; 
siywi-diphenylthiourea 

((:,,H5NH)->cs 

228 30 

2441 

, thio-o,o'-di- 

methyl- 

lll/m-d^o-tolylthlOu^ea . 

(CH3C6H4NH)2CS 

256 36 

2442 

Carbanilonitrile. 

See Cyammlid^. 



2443 

Carbazide. 

See Carbohydrazide. 




♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 

point, 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

2414 

col pr f Igr 


71-2 

360 

s. 

V s. 

V. s eth. 

2415 

col need 




V s d 

s. 

s. eth. 

2410 

col liti 

0 981- 

4 


176 

63 



2417 

need 


125-6 

170-802® d 

si 8 e 

s. 

s eth 

2418 

col hq., 1.4288 

0 943- 

4 

<-C5 

96'2 

i. 



2419 

col liq , 

1 009>9 


170 

94 7'''5 

s. 



1 4200"* " 







2420 

col leaf f Igr 


64 


V s 

V s. 

V s eth , sl. s. 

2421 







igr 

2422 

luj 

0 992'' 


191 5- 

9 80'5-5 







2 .Vi'S 








(186) 




2423 

pl or loaf 


108(102-9) 

subl d. 

V si s 

V 8 h 

V s h eth. 






c. s.h 



2424 

monocl leaf 


41-2 

d 

i. (v si 

s 

s eth. 


f clh 




s ) 



2425 








2420 








2427 








2428 

col liq 


50 

61-2 

d. 

d 


2428m' 

pl f al 


85 





2429 








2430 

Igii need f w 

1 106^”; 

62 

238 

r si s 

V s 

V s eth.; s. bz. 



1 079- 

4 






2431 

cr 


85 5-86 

216 d 

V. si s 

V .s 

V .s eth 

24.3 IM 

wh need 


50-51 





2432 




i 




2433 

col rhomb 

1 239- 

238-9 (235) 

260 subl 

0 015'^' 

s 

V s oth 


f al , 

4 







1 583 







2434 

col cr. f w 


72-3 (54) 


8 

V. s 


2435 

V sm, col 


156-8 

218 

V sl. b 

sl. .s 

V .sl. s. eth., s. 


need f al 






ae a., bz. 

243C 

V sm rhomb 


178-9 


V. sl s 

sl. s. 

V sl s eth. 


need 


(176-7) 

1 




2437 








2438 

col need 


104 

203-5 


sl s. 

V s. eth , bz. 

2439 

yel need. 


189 



V s. 

V sl s eth. 

2440 

col rhomb 

1 321 - 

154 

d. 

i (v. sl 

s. 

s. eth. 


leaf f. al 

4 



s.) 



2441 

need f al 


158 

216-18 


s h 

1 eth , s ac a , 








bz. 

2442 








2443 









For explanation^! and* abbreviations st'r beginning of table. 
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PHYSICAL CONSTANTS OF 







No. 

Name 

Synonyms 

Formula 

Wt. 

2444 

Carbazole 

dibenzopyrrole, diphenyl- 

C 6 H 4 NHC 6 H 4 

167 20 



enimine 



2445 

, iV-acetyl- 


CHsCONCu-Hs 

209 24 

2446 

, 7V-ethyl- 


Ci-iHaNCJit 

195 25 

2447 

Carbinol. 

See Methanol* 



2448 

, acetyl-. 

See Acetol 



2449 

, acetylenyl-. 

See 2-Propitn-l-ol* 



2450 

2451 

, acet^ylmethyl-. 

See .4fe/ojn. 

See li-Hutm-\-ol*. 



2452 

, allyldiethyl-. 

See 5-Hexen-^-ol, Methyl-* 



2453 

, allyldimethyl-. 

See A-Venlen~l~ol, 2-methyl-*. 



2454 

, allylmethyl-. 

! See i-Pentai-2-ol* 



2454M 

— ~ , ally Ime thy Ipropy 

1-. See l-Hej)ten-i-ol, 4-m(thyl- 

*. 


2455 

— — , p-aminodiphenyl 

-. See Benzohydrol, p-amino- 



2456 

— — , amyl-- 

See i-Hexanol*. 



2457 

, amyldlethyl-. 

See Z-Octanol, Z-ethyl-* 



2458 

— , amyldimathyl-. 

See 2-Heptanol, 2-methyl-* 



2459 

, amylhcxyl-. 

See d-Dodecanol* 



2460 

, amylmethyl-. 

See 2-Heptanol* 



2461 

, amylpropyl-. 

See A-Nonanol* 



2462 

• — , benzoyl-. 

See Acetophenone, a-hydroxy- 



2463 

, benzoylphenyl-. 

See liemoxn 



2464 

benzyl-. 

See Phenethyl alcohol 



2465 

, benzylphenyl-. 

Hee Ethanol, 1,2-dtphenyl-. 



2466 

, bis-p-amlnophen 

yI-4-amino-m-tolyl-. Se 

e Rosanxlxne. 


2467 

, butyl-. 

See l-Pentanol* 



2468 

, sec-butyl-. 

See \-Butanol, 2-m(thyU*. 



2469 

, fert-butyl-. 

See X-Propanol, 2,2-dxmtihyl-* 



2470 

, butyldimethyl-. 

See 2-Ileianol, 2-methyl-*. 

hyl-*. 


2471 

, tert-butyldimeth 

yl-. See 2-Bxitanol, 2,3,3-/nme/ 


2472 

, butylethylmethy 

1 - . See \\-H eptanol. ^-methyl- * 



2473 

— , butylmethyl-. 

See 2-Hexanol*. 



2i73M 

— — , 1-butynyldimeth 

yl-. See ‘■i-Hexyn-2-ol, 2-methy 

1-*. 


2474 

, dibutyl-. 

See 5-Nonanol*. 



2475 

, diethyl-. 

See 2-Pentanol* 



2476 

, diethylisobutyl-. 

See 3-Hexanot, Z-ethx/l-5-meihy 

i-* 

yl-*. 


2477 

, diethylisopropyl- 

. See '2-Penlanol, 2-ethyl-2-meth 


2478 

, diethylmethyl-. 

See 3-Uen/fl7io/. Z-methyl-*. 



2479 

, diethy Ipropy 1-. 

p,p' -dihydroxy tri 

See ‘i-Hexaxiol, 2-ethyl-*. 



2480 

phenyl-. See Benzaurin 



2481 

, diisoamyl-. 

See 5-A e/iano^. 2,%-dtmethyl-* 



2482 

, diisobutyl-. 

See A-H eptanol, 2, ^dimethyl-* 



2483 

diisopropyl-. 

See 2-Pentanol. 2,A-dtm€thyl-*. 



2484 

- , dimethyl-. 

See hopropyl alcohol. 



2485 

— , dimethylethyl-. 

See 2-Butanol, 2-methyl-*. 



2486 

dimethylphenyl-. 

See 2-Promnol, 2-phenyl-. 

1-. See 2-PejiteTL-2-ol* 



2487 

, dlmethylpropeny 



2488 

, dimethylpropyl-. 

See 2-Pentanol, 2-methyl-*. 



2489 

— — , diphenyl-. 

See Benzohydrol. 



2490 

— , diphenylene-. 

See 'd-FluorenoI*. 



2491 

2492 

, dipropyl-. 

— ethyl-. 

See A-H eptanol*. 

See Propyl alcohol. 



2493 

, ethyldipropyl-. 

Sec A-H eptanol, A-ethyl-* 

hyln* 


2493MI , ethylethynylmet 

hyl-. See ]-Pentyn-2-ol, 2-met 


2494 

I — — ethylhexyl-. 

See 2-Nonanol* 



2495 

1 , ethylisobutyl-. 

See 2-Hexanol, 5-methyl-*. 



2496 

, ethyllsopropyl-. 

See 2-Penianol. 2-methyl-*. 




*Name approved by the friternational Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 


2446 

2447 


Crystalljic 
form, color 
and index of 
refraction 


col. leaf . 


need f w 
leaf f. oth 


Density 

g/ml 


Melting 
point, “C 


240(24^ 5) 


69 

67-8 


Boiling 
point, ®C 


>360 d 


Solubility in grams per 2 O 0 ml of 


Water A.cohol Ether, etc, 


c , si 


V s 
s b 


3 1” eth : 

5 3W bz., 

3 1«® tol.; 

11 l*®acet.; 
si. s. ac. a, 
chl,CS2.CCl4 
V. 8 eth., bz. 

8 eth 


2448 

244!) 

2450 

‘2451 


2452 

2453 

2454 
2454M 

2455 

2456 

2457 

2458 
2450 

2460 

2461 

2462 

2463 

2464 

2465 

2466 

2467 

2468 

2469 

2470 

2471 

2472 

2473 
2473M 

2474 


2476 

2477 

2478 

2479 

2480 

2481 

2482 

2483 

2484 

2485 

2486 

2487 

2488 

2489 

2490 

2491 

2492 

2493 
2493M 

2494 

2495 

2496 


For explanations and abbreviations see beginning of tabic. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

2497 

Carbinol, ethylisoprop 

ylmethyl-. Sep^Ppvfanol.2 

‘i-dimelhyl-* . 


2498 

— — ethylmethyl-. 

See sec-Iiutyl alcohol 



2499 

, ethylmethylprop 

yl-. See Z-Ihxanol, ^methylr* 



2500 

, ethylphenyl-. 

See \-Provanol, \~vhenyl- 



2501 

, ethylpropyl-. 

See 3-Hexanol*. 



2502 

— , ethylvinyl-. 

See \-Penten-^-ol*. 



2503 

, ethynyl-. 

See 2-Propyn-l-ol*. 



2503H 

ethynyUsopropyl 

methyl-. See \-Pmtyn-\\-ol, 3 

,4-dimethyl-*. 


2503R 

— , ethynylmethylpr 

opyl-. See \-Uexyn-6-ol, 3-me 

thyl-* 


2504 

. a-furyl-. 

See Furfuryl alcohol 



2505 

, heptyl-. 

See l-Odanol* 



2506 

, heptylmethyl-. 

See 2-Nonanol* 



2507 

, hexyldimethyl-. 

See 2-C)ctanol, 2-methyP* 



2508 

, hexylpropyl-. 

See ^Decaiiol* 



2509 

, isoamyl-. 

See l-Pentanol, A-methyl-* . 



2510 

, isoamylmethyl-. 

See 2-Hexanol, 5-methyl-*. 



2511 

— ", isobutyl-. 

See hoamyl alcohol 



2512 

, isobutyldimethyl 

-. See 2-Pentanol, 2A-<ii>n<ihy 

1-* 


2513 

, isobutylmethyl-. 

See 2-Penta7iol, 4-methyl-* 



2514 

, isohexyl-. 

See l-Hexa7iol, 5-methyl-*, 



2515 

— — , isopropyl-. 

See Isohutyl alcohol 



2516 

, isopropyldimethy 

I-. See 2-7l«fono/, 2,3,-dtme</ij// 

-*. 


2517 

— - — , methyl-. 

Sec Ethyl alcohol 



2518 

, methyl-tert-but 

yl-. Ptnacolyl alcohol 



2519 

, methyldipropyl-. 

See i-IIeptanol, 4-methyl^* 



2520 

— , methylhexyl-. 

See 2-0 ctanol*. 



2521 

— , methylisopropyl- 

. See 2-Bulanol, Z-mcthyl- * 



2522 

, methylnohyl-. 

i See 2-nendecano}*. ' 



2523 

, methylphenyl-. 

Sec Benzyl alcohol, a-methyl- 



2524 

methylpropyl-. 

Sec 2-Pentanol* 



2525 

, methylvinyl-. 

See 3-Buten-2-ol* 



2526 

, 1-naphthyldi- 

diphenyl-a-napht hylcarbinol 

(C6H5)2(CioH7)- 

310 38 


phenyl- 


COH 


2527 

— , nonyl-. 

See l-Decanol*. 



2528 

phenyl-. 

See Benzyl alcohol 



2529 

propenyl-. 

See 2-Bulen-\-ol* 



2530 

— propyl-. 

Sec Butyl alcohol (n). 



2531 

, styryl-. 

See Cinnamic alcohol 



2532 

, or-thienyl-. 

See 2-Thiophenecarliinol 



2533 

, o-tolyl- 

o-rnethylbenzyl alcohol, o- 

CH3CnH4CH20H 

122 16 



tolu benzyl alcohol 



2534 

, m-tolyl- 

TO-methylbenzyl alcohol , m- 

CHsCaUCHnOH 

122 16 



tolubenzyl alcohol 



2535 

, p-tolyl- , . 

p-methylbenzyl alcohol, p- 

CHsCelliCHzOH 

122 16 



tolubenzyl alcohol 



2536 

, p,p',p''-triaminot 

riphenyl-. See Pararomnthne 



2537 

— , triethyl-. 

l^e 3-Pentanol, 2-ethyl-* 



2538 

, trimethyl-. 

See iert-Buiyl alcohol 



2539 

, ps-trinitrotriphe 

nyl-. See Carbinol, Ins {p-mtr 

ophenyl)- 


2540 

triphenyl - 


f(\H5)3COH 

260 32 

2541 

, tripropyl-. 

See 4-Heptanol, 4-propyl-* 



2542 

, tri8(p-aminophe 

nyl)-. Pararosaniline. 



2543 

, tri8(p-nitro- 

P 3 -tnnitrotnphenyIcarbinol , 

(NO^CfJUlsCOH 

395 32 


phenyl)- 

4,4 ',4 "-trmitrotntanol 



2544 

Carbinol o-carboxylic 

anhydride, triphenyl-. 

See Phthalide, 2,2-di 

phenyl-. 

2645 

Carbinylamine, diethy 

1-. iiee Propylamine, a-cthyl-. 



2546 

dimethylethyl-. 

See tert-Amylamine. 



2547 

, methylisopropyl- 

. See Propylamine, a, B-dimeth 

yl- 


2548 

, methylpropyl-. 

See Butylamine, a-methyl- 



2649 

i , trimethyl-. 

See tert- Butylamine 




*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 
point, ®C 

j SoIuMity in grams per 100 ml of 

No 

and index of 
refraction 

g/ml 

1 

Water 

Alcohol 

Ether, etc. 

2497 

2498 

2499 

2500 

2501 

2502 

2503 
2503 H 

2503 R 

2504 

2505 
2500 

2507 

2508 

2509 

2510 

2511 

2512 

2513 

2514 

2515 

2516 

2517 

2518 

2519 

2520 

2521 

2522 

2523 

2524 
2526 
2526 

cr f Igr 


1 

136 

d 

1 

s. h 

V s. eth.; s. 

2527 

2528 

2529 

2530 

2531 

2532 

2533 

col need 

1 023'^* 

34 

219 (223 3) 

po. 

V s 

bz , si. s. h. 
Igr 

V. 8 eth. 

2534 

col luj 

1 1 036- 

4 

<-20 

217 

1 5'w 

5 c 

s 

s. eth. 

2535 

eol need 


59 5 

217 

si s c 

V s 

V s eth. 

2536 

2537 

2538 

2539 

2540 

hex pr, f bz 

1 188^" 

162 5 

>360 

I 

V s. 

V s eth., bz. 

2541 

2542 

2543 

monocl or 


193(171-2) 



si s h. 

si. s eth.; a. 

2544 

2545 

2546 

2547 

2548 

2549 

rhomb, cr. 
f. bz 






bz., ac. a. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

.Synonyms 

Formula 

Mol. 

Wt. 

2550 

“Carbitol”. 

See Thfthyltne olfjroJ. monoethv 

1 ether. 


2551 

, butyl. 

bee Ihethylene glijtol, monobuty 

1 ether. 


2552 

, diethyl. 

SeeAV/*er, bMfi-ethoxyetkyl). 



2553 

, methyl. 

See Ihethylene glycol, monomet 

hyl ether. 


2554 

Carbocinchomeronic 

2,3 ,4-pyridinetnra rlmxylic 

C5H2N(C00H)3- 

2.38 15 


acid 

acid 

HH 2 O 


2555 

^-Garbocinchomeron 

ic acid. See ^,4,h-Pyridtnefnc 

arboxyhc acid. 


2556 

Garbodiimide, di- 

carbodiphenyhmide . . 

C6H6N:C:NCcH5 

194 23 


phenyl- 




2556M 

Garbodinicotinic acid. 

See 2,5,b-PyridiiietncarboTylic 

acid. 


2557 

Garbodiphenylimide. 

See Carbodttmide, diphenyl-. 



2558 

Garbohydrazide . . 

carbonic acid diliydrazidc , 

C 0 (NHNH 2)2 

90 00 



carbazide 



2559 

, 1,5-diphenyl- 

aj/m-diphenylcarbazide 

(CbHBNHNH)-.CO 

242 28 

2560 

Garbolic acid. 

Sec Phenol. 



2561 

Garbomethene. 

See Ketene. 



2562 

Garbon bisulfide. 

See Carbon disulfide. 



2563 

Carbon dioxide 

carboiiK anhydride, carbonic 

CO; 

44 91 



acid pas 



2564 

Garbon disulfethyl. 

Sec Carbonic and, diihiol^, diet 

hyl ester. 


2565 

Garbon disulfide . ... 

carbon bisulhde 

CS-> 

76 13 

2566 

Garbon hexachloride. 

See Etham, hexaddoro-*. 



2566M 

Garbon hexafluoride. 

See Ethane, hexafluoro-*. 



2567 

Carbonic acid, dibutyl 


COfOCHaCHs- 

174 24 


ester 


CH2CH3)2 


2568 

, diethyl ester 

ethyl carbonate 

( 62116)2063 . 

118 13 

2569 

, dihydrazide. 

See Carbohydr azide. 



2570 

, dusoamyl ester 

isoamyl carbonate . . . 

C^O(OC 6 Hu )2 . 

202 29 

2571 

, dnsobutyl ester 

isobutyl carbonate. . . 

00 - 

174 24 




100II?0H(0H3)?l2 


2572 

, dimethyl ester . 

methyl carbonate . . 

C0(00H3)2 . 

90 08 

2573 

— , diphenyl ester , 

phenyl carbonate, diphenyl 

^OrJl6)2003 

214 21 



carbonate 



2574 

, dipropyl ester . . . 


00(OOH20H2- 

146 18 




CH3)2 


2575 

, ethyl methyl ester 


OII 302 H 6 C 03 

104.10 

2576 

, chloro-, esters. 

See under Formic acid, chloro-. 



2577 

, dithiol-, diethyl 

ethyldithiolcarbonate, car- 

00(S02Hb)2. . . 

150 25 


ester 

bon disulfethyl 



2578 

, thiolthiono-, 0 -et 

hyl ester. See Xanthogenic acid 



2579 

, trithio- ... . 


CS(SII )2 .. 

110.21 

2580 

Carbonic acid gas. 

See Carbon dioxide. 



2581 

Carbonic anhydride. 

See Carbon dioxide. 



2582 

Garbonimide, esters. 

See under Uocyamc acid. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Bolling 
point, “C 

kSolubility in grams per 100 ml of 

No 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

2550 

2551 

2552 
2552 
2554 

rhomb, f w . 


(-H2O. 


1 215 

si s. 

i. eth., bz. 

2555 

2556 

a’ syrup. . 


115-201 
anh. 250 
d. 

330-1 


d.h. 

vs bz.;d.HCl 

2556M 

2557 

2558 

2550 

(8: cr. ... 

need. f. dll. al 

leaf 


168-70 

1.52 exp 

172-3 

d 

V si 8 

V. V S. 

1 

V. si s 

V V s. 

s 

V si. s. cth. 

V V. s eth.; i. 
bz., chi. 

si s. cth. : s. bz. 

25t)0 

2561 

2562 
2562 

col odorl gas 

1 1177 g/1, 

-56 6^ 

-78 5 subl 

179 7» 

3115 cm* 


25ti4 

2565 

col inflam 

hq, 

1 101 
solid 

1 56-7'» 

1 2628?- 

-108 6. 

46 3 

cm*, 

355»g, 

90 1» 

cm*, 

097<*g. 

058«®g 

0 2222 


00 eth , bz. 

2566 
2566M 

2567 

hq., 1.62050«» 

eol. liq 

4 

0 9244- 

4 

frz -111 

207*2« 

1 

s 

.s eth 

256S 

eol inflam. 

0 9751?" 

-V.\ 

125 8 

1 

00 

00 eth 

2560 

2570 

2571 

hq., 1.88456^'' 

liQ 

liy 

4 

0 912^ 

0 919- 

4 


228 7 

190 3 

1 

00 

00 eth. 

2572 

col. hq., 1.3687 

1 0694- 

4 

0 5 

90-1 

i 

S 

s. cth. 

2575 

need f. al 

1 1215^’ 

78,81 

306 (302) 

1 

s 

s. eth., bz.. 

2574 

col hq 

0 9411^ 


168 2 

V. si s. 

00 

ecu 

« eth. 

2575 

col. liq 

1 002- 

-14 5 

109 2 

1. 

00 

00 eth. 

2576 

2577 

yel. liq 

4 

1.08519 


196.7 

1. 

s. 

s. eth. 

2578 

2570 

red brn. oil. 

>1 

d 20-30 

57 d 

1. d. 

s. 

s eth.,NajCOi. 

2580 

2581 

2582 








For explanations and abbreviatiojis see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

2583 

Carbon monoxide. . . 


CO... . 

28 01 

2584 

2585 

C::arbon oxysulBde. 
Carbon suboxide. 

See Carbonyl sulfide. 
malonic anhydride (so-called) , 

OC-0:CO.. 

68 03 

2586 

Carbon tetrabromide . 

(lioxopropadiene* 
tetrabromomethane* , . . 

CBr4 . .. 

331 67 

2587 

Carbon tetrachloride 

tetraehlororacthane * 

ecu 

153 84 

2587M 

Carbon tetrafluoride . . 

tetrafluoromethanc* . 

CF* 

88 Q1 

2588 

Carbon tetraiodide 

tetraiodomethane* 

CU 

519.69 

2581) 

2589M 

(Carbonyl chloride. 
Carbonyl fluoride . . . 

See Phosgene 
fluoroformyl fluoride . . 

COF-.. 

60 01 

25!K) 

Carbonyl sulfide 

carbon oxysulhde . . 

COS .... 

60 07 

2591 

Carbttstyril 

2-quinohnol or 2(l)-quin- 

C 9 H 7 NO 

145 15 

2592 

, 3-ethyl- 

olonc, o-amimx'innainic 
acid lactam 

CgH-iNHCOC- 

1 

173 21 

2593 

, 4-methyI- , 

2(l)-lepidone ... . 

(C:.H6)CH 

CioHdNO 

159 18 

2594 

Carbothlaldine 


CoHioNsSs 

162 27 

2595 

Carbylamine chloride. 

phenyl-. See Aniline, N-{dic 

hloromethylene)-. 


2596 

Carbylamine derivativ 
Carminic acid 

es. Sec Amyl isoryanide, Butyl 

isoryanide, etc. 
CasHznOis .... 

492 38 

2597 

Carnaubyl alcohol 


C 24 H 60 O. . . 

354 65 

2599 

a-Carotene 

a-carotin 

CtoHte . 

536 85 

2000 

/9-Oar otene 

/9-carotm; provitamin A 

C 40 H 56 . . 

536 85 

2601 

2602 

Carotin. 

d-Carpaine 

See Carotene. 

C 14 H 26 NO 2 

239 35 

2603 

, hydrochloride 


Ci4H2iN02HCl . 

275 82 

2604 

Carubinose. 

See d-Mannose. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

2583 

col odorl. 


-207 ( 213) 

-190 (-192) 

0.00449g. 

20*9cm* 

s bz , ac. a., 


pois. gas 

0 814-- 



0.0028*9 


CuaClz 



1 250|g/l 



0.(W10«» 








g. 

3.59 cm» 



2584 








2585 

col liq or gas, 

1 114* 

-111 3 

7 

d 


s eth. 


1 454 


(-107) 




2580 

col mouocl 

3 42 

a48 4 

189 5 si d 

0 024» 

s. 

s. eth., chi. 


tab , 

1.599989* 5 


m 1 






(He) 







2587 

col. liq., 

1 595 

-22 8; frz 

76-7 

0 08*9 

QO 

00 eth.,chl., bz. 


1.4630519 


to tri- 






1 63195- 

morph , 








-28 6, 

-23 8; 

-21 2 





2587M 

ool. gas 

1 96- 

-184 

-128 

si. s 



2588 

dk red cub 

4 32 

171 d. 

subl. 

i, d h 

8., d h 

s eth 





90-100 

vac. 




2589 

2589M 

col ga.s 

1 139 •"< 

-114 

-83 

d 

d 


2590 

gas 

Ikj 1.24"*'', 

-138 

-50 2 

100 cm* 

800** 

4 4>* cm* pyr.; 



{\)2 105; 


(-47 5) 


cm* 

12W cm* ’ni- 


pr f al 

2 721 g/1 





trobz ;1500« 
cm3 tol 

2591 


200 

subl 

V si s 

V s. 

V s. eth ; 8 . 
dll HCl 


2592 

col cr . 


168 





2593 

col need f w 


217 4 

270>7 

V. t>I. s. 

V. s h 

V si s eth.; 






c 


si s bz. 

2594 

cr 




1 

bl s 

i eth , s a. 

2595 







2596 

red mouocl 


136 d 


V s 

s 

V si s eth.; s. 


pr 






cone HuS 04 , 
alk.; i bz., 


leaf 






chi. 

2597 


69 


si s. 

s. 


2599 

[a] +364^3 


175 






III bz 







2600 

red-br gh.st 


181-2 


1 

si s. 

si s eth , me. 


cr. 






al, chi.; 8. 
CS*, bz., pet. 
eth. 

2601 








21)02 

monucl. pr 


121 


i. 

11 

3 eth.; s. chi.. 


f. al. Icy) 
+2r55'D 






bz , amyl al., 

CSz 


in al 






2603 

Ing. wh 


225 d. 


11 6 

s. 

s eth. 


rhomb or 

monocl. 

need 








2604 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mo! 

No. 

Name 

>yiioiiyms 

Formula 

Wt. 

2605 

Garvacrol 

2-p-('ymmo\; cymophenol 

CH3(C3H7)C6H8- 

OH 

150 21 

2606 

, hexahydro-. 

See CarvomeniJiol 


2607 

Garvacrylamine 

2-p-cymylamine; 2-ainino-p- 
cymene, 5-iaopropyl-2- 

(CHalsCIKCHs)- 

C 6 H 3 NH 2 

140 23 



methylaniline, cymidiiie 



2608 

Garvene. 

See drLimonene. 



2609 

Garvenone 

3-p-menthen-2-one 

CioHieO, . . . 

162.23 

2610 

Garveol, dihydro- , , 

p-menth-8(9)-en-2-ol 

See d-Carvone. 

C 10 H 17 OH . 

154 25 

2611 

Garvol. 



2612 

Garvomenthene 

l-p-menthene 

(hoHiS . 

138.25 

2613 

Garvomenthol .... 

2-;»-menthanol , hexahydro- 

CioHibOH 

156 26 



carvacrol 



2614 

Garvone, dihydro- 

p-mcnth-8(9 )-en-2-one 

CioHicO . . . 

152 23 

2615 

<f/-Garvone, oxime 

d/-carvoxime . . 

CioHi4:NOH 

165 23 

2616 

d-Garvone 

d-6,8(9'i-p-menthadien-2- 
one; car\(>l 

CioHmO ... 

150 24 

2617 

di-Garvoxime. 

See di-<'anon(, oiime 



2618 

Garyophyllin 


(C inH]hO)3 

460 69 

2619 

d-Gatechin. 

See d-('atechoh 



2620 

Gatechoi. 

See also PyrocaU<hoL 



2621 

d-Gatechol 

d-catechm; 3,5,7,3',4 -flavai)- 

{’ifiHiiOe 

290 26 



pentol (one form); 2-(3,4- 
di hydroxy phetiyl)-3 ,5,7- 





chromantnol tone form) 



2622 

Gedrarine. 

See Quimzcdtne, Z,i-dihydro-'S 

-vhenyU. 


2623 

Gedrene (artificial) 


C 1 JI 24 

204 31 

2624 

Gedriret. 

See Ceruhijnoue 



2625 

Gellobiose 

cello.se glucose ^glucoside 

CiJL-On 

342 30 

2627 

, octaacetate (a) 

o(t&acet\l( ellobiose 

Cr.H,40.i. 

678 59 



(0()CCH3)8 


2628 

Gellose. 

See t'ellobiofie. 



2629 

“Gellosolve.” 

See Ethanol, 



2630 

, benzyl. 

See Ethanol, 2-bemyloiy-. 



2631 

, butyl. 

See Ethanol. 2-hutoxy- 



2632 

, methyl. 

Gellulose 

See Ethanol, 2-methoxy-* . 



2633 



fl62- 







*Name approved by the Interoational Union of Chemistry. 

734 





ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

2605 

col. oily liq.t 

0 976 

0 5 (1-2) 

237 9 

V. si. s. 

s 

s. eth., alk. 


1.52295 






2606 








2607 

oil, 1.543» 

0 9942- 

4 

-16 

241; 11812 

V. si s. 

s. 

s. eth. 

2608 








2609 

liq, 

0.9263- 


233 

1. 




1.48377»9 







2610 

hq., 1 48168 . 

0 927 


225 




2611 








2612 

col. oily liq 

0 829“ 


175 


s 


2613 

oil, 1 46296. 

0 904“ 


222 (220) 


s 

8. eth. 

2614 

oily Iiq., 

0 9253- 


220-1 





1 47174‘», 








|al-19“ 

(-16“)D. 







2615 

monocl cr 


93-4 


s 

s 





(70-71) 





2616 

col liq.. 

0 9608- 


2.30 (227-8; 

V si. s 

oo 

ao eth ; s. chi. 


1 49994«-2, 



22.5) 




|o]+62 07 D 
(1 f«] 

-39 34“'* 
in al ) ^ 








2617 








2618 

silky need. 


310 

siihl. 285 

1 

5»1 S 

v.s eth.; 


la] -1-54 5 °d 
in al. 






1 . alk. 

2619 



1 

1 

! 

i 




2620 



1 

1 




2621 

wh cr powd. 

1 344-^ 

175(217) 1 

i 240-5 d 

s 

S J 

j 0 59eth.;s. et. 


or need f w 


1 

1 

1 



' ac , alk. 

2622 








2623 

col liq , 

0 <»29 


i 262-3 



1 


1 500119, 
la] -52 6“i) 







2624 








2625 

col. need., 


225 1 


s. 

V. V. si 

V V si. s. eth.; 


Ia]-f24 4”n 





s. 

1 acet. 


in w. 


1 





2627 

col silky 
need., la] 

-t-41 5 ‘’d 
in chi. 


228-9 1 

j 

1 


1. 

s h. 

i eth 

2628 








2629 








2630 



j 





2631 



1 





2632 








2633 

wh. amorph 

1 27-1 61 



i. 

i. 

i. eth., all ord. 
org. solv ; s. 




1 





For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

Namo 

Synonyms 

Formula 

Wt. 

2636 

Cellulose, acetate, tri- 


C«H702(00CCHj)3 

288 25 

2636M 

, ethyl ether 

ethylcellulose, tnethyl- 

2,3, and 6 “OH” 

in- 


cellulose 

groups ethylated 

definite 

2637 

, hexanitrate 

chief constituent of guncotton 

Ci2Hi4(ON 02)804. 

594 28 

2638 

, pentanitrate 


Ci2Hu(0N02)808 

649 28 

2639 

, tetranitrate 

constituent of collodion 

Ci2Hi6(0N02)iO6. 

504 28 

2640 

, tnrutrate 

constituent of collodion 

Ci2Hn(0N02)3O7 

459.28 

2640M 

, ethyl-. 

.Sec r ellulose, ethyl ether 



2641 

( lerane 

isohexacosane 

02BHf,4 

366 73 

2642 

Cerotic acid 

hexacosanoic acid * 

CH3(CH2)24C00H 

396 68 

2643 

C^erotin. 

See Ceryl alcohol 



2644 

Cerulifinone 

3,3',5,5'-tctramethoxydiphe- 

CieHicOe 

304 29 



noqiiinone, cocrulignone , 
cednret 



2645 

Ceryl alcohol . 

1 -hexacosanol * , ccrotin , n- 
hexacosy! alcohol 

CH3(CH2)2iCH20H 

382 70 

2646 

Cetane. 

See Hexadecane* 



2647 

Cetyl alcohol 

1-hexadecanol*, ri-hexaderyl 
alcohol , ethal 

CH3(CH2)ibOH 

242 44 

2648 

, acetate. 

See Acetic and, cetyl ester. 



2648M 

Cetylamine 

hcxadecvlamme* («), 

CH3(CH2)i6NH2. 

241 45 


1 -ami nohexadecane 



2649 

Cetyl cyanide. 

See Margaromtnle 



2650 

Cetylene. 

Sae 2-Hexadecyne * 



2651 

Cetyl ether . 

1-hexadecyloxy hexadecane * ; 
hcxadecyl ether, dicetyl 
ether 

(Ci6H88)20. . . . 

466 85 


2652 

Cetyl iodide . 

1-iodoliexadecane*, n-hexa- 
decyl iodide 

CH3(CH2)l4CH2l 

352 35 

2653 

Cetyl sulfate 

hexadecyl sulfate, di-n-hexa- 
decyl sulfate 

1CH3(CH2)u]2S04 

546 91 

2654 
2G64M 

2655 

Cevadine. 

Cevitamic acid. 
Chalcone 

See Veratrine tcryatalluie) 

.See 1 - Ascorbic and. 
benzalacetophenone , benzyl- 
ideneacetophenone: phenyl 

CbHbCH-CH- 

208 25 


COCeHi 


styryl ketone, 1,3-diphenyl- 
2-propen-l-one 


2656 

d-Chaulmoogric acid 

(/-13-(^cyclopentenyl) tri- 
decanoic acid 

0H=CHCH2CH2C- 

280 44 



H(CH2):2C00H 



2657 

Chavibetol 

5-alIylguaiacol ; betel phenol 

CH 2 CHCH 2 CBH 3 - 

164 20 



(0H)(0CH3) 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

point, “C 

point, “C 

Water 

Alcohol 

Ether, etc. 

2636 

ylsh. amor 




i 

i. 

1 . eth., acet.; s. 








chi., glac. ac. 
a., uitro>bz. 

2636M 

fine wh. need, f 
0 2%8oln. 


240-255 


1. 

i. 

s. warm eth. 


in bz. 







2637 

wb. amor. .. 

1 66 

ign. 160-70 


i. 

i. 

i. eth., bz.; v. 








V si. 8. eth. 
4-al.,s mtro- 
bz.t 

2638 

wh. amor 

ra. 1 66 



1 

1 

i. eth , bz ; s. 








eth -1-al. 

2639 

wh amor 

1 66 



1 

i. 

i eth., bz.; s. 








eth, -j-al-, me. 
al. 

2640 

wh. amor 

1 66 



1 

s. 

s. me. al., h. 








glac. ac a.; i. 

2640M 







bz. 

2641 

cr. f eth 


61 

207*’ 


Q, 


2642 

2643 

col. need, f al 

0 836”* 

87 7 (80-2) 

d 

1. 

V si s. 

20** eth.; s. 
acet , bz. 

2644 

bluish gr need 


d. 


1. 

1 

B. HzSOi, 
phenol , 1 ord. 

2645 

col. rhomb, pi 


79 5-79 8 

305** d. 

1. 

8 

org solv. 
s eth 

2646 








2647 

leaf f al , 

0 8176- 

49 3 

190»; 344 

1. 

102 

s eth , 97*^ me. 


1 42837«-» 

* 




al. , s. bz. 

2648 

2648M 

col. cr . . 



322 5; 

i. 

s. 

B. eth. 





143 9* 



2649 








2050 








2651 

leaf 


55 

270 d. 

si s. 

s. 

s. eth. 

2652 

leaf f. al., 

1 123 

22 

21115 

i 

s. 

s. eth. 


1 4806 

1 





2653 



66 2-6 3 





2654 

2654M 


' 






2655 

pa yel. 

1 07l” 

62 (55-7) 

348 

1. 

si. s. 

s. eth , chi.. 


rhomb pi. 






bz., CSz, cone. 
H2SO4, V. si. 

2656 

col. leaf. f. 


68 5 

247-8» 

1. 

V si s 

s. Iff. 
s. eth , chi. 


al. (o1+62"d 
in chi. 







2657 

liq , 1.5413M. 

1 0690- 

ib 

8 5 

254-5 

1 

s 

s. eth. 


For explanations and abbreviations see beginning of table. 
(All nitro celluloses are soluble in acet., et. ac., amyl acetate. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

.^ynonjTns 

Formula 

Wt. 

2658 

Chavicol 

p-aliylphenol ... 

CH2-CHCH2C6H4- 

OH 

134.17 

2659 

, methyl ether 

See Eilragoie. 


2660 

Chelery thrine, alcoliolate 


C 21 H 1 .NO 6 C -HflO 

411 44 

2661 

Chelidonine, hydro- 


CioHwNOr. HCl 

389 83 


chloride 




2662 

cf-Chelidonine 


C2.,HibN0vH20 

371 38 

2663 

Chick antidermatitis f 

actor. See Pantothenic and. 



2664 

Chinaliien. 

See Anatgen. 



2664M 

Ghitosamine. 

See u-Glucosaniinc. 



2665 

Chloral 

tnehloroethanal*; tnchloro- 
acetaldehyde 
2,2,2-trichloro-l-ethoxj - 

CCbCHO 

147 40 

2666 

, ahoholale 

CCl3CH(aH)OC2- 

193 47 


ethanol*; chloral hydrate 
monoethyl acetal 

Hs 



2667 

, diethvl acetal 

See Ethane, l,l,l-tnrA/oro-2,2- 

diethoxy-*. 


2668 

, hydrate 

2,2,2-trichloro-l , 1-et hane- 
diol*; trichloroethyhderie 
glveol 

C(M3CH(0H)- 

165 42 


2669 

Ch loral -an t ipy r ine. 

See Ifypnal 

tetrachlorocjiiirioi'e. tetra- 

(’eCliO. 


2670 

Chloranil 

245 89 



chloro-;)-bonzo( [u i none 



2671 

Chloranilic acid 

2.5-du,hl()ro-3,6-dihydroxy- 

CeChCOID-.O- 

208 99 

2672 

Ghlorbutanol. 

See Chloretone 



2673 

Ghlorbutol. 

See ('hlorrtone 



2674 

Chloretone 

1 , 1 , l-tn(,hloro-2-inet h vl-2- 

(CH;i)2C(OH)CCl3 

177 47 



propanol*. trichloro-tert-bu- 
tvl alcohol; acctoue-chloro- 
form, chlorbutol; chlorbu- 





tanol 



2675 

Chlorhydrin. 

See l,2-Proj>anedid, Z-chloro~* 



2676 

Chlorine cyanide. 

See Cyanoqen chloride 




Chloro-. 

See the parent compounds (c. 

g., for chloroacetic a 

cid see 

2677 

Chloroacetal . 

2-ehloro-l . 1-dierhoxy- 
ethane*: chloroacetalde- 
hyde diethyl acetal 

CHjClCHtOCoIIft)^ 

152 62 


2678 

Chloroacetol. 

Sec Propane, 2,2-dichloro-*. 



2679 

Chloroform 

trichloromethane*. . 

CHCIh. . 

119 39 

2680 

, methyl-. 

tiee Ethane, 1,1,1-trtchloro-*. 



2681 

, nitro-. 

See Chloropicrin. 



2682 

, phenyl-. 

See Tolvene, a-trichloro-. 



2683 

Chlorofienine. 

See Ahtonine. . 



2684 

a-Chlorohydrin. 

See 1,2-Propanediol, 3-f /doro-* 



2685 

Chlorophyll a. 

C6jH72MgNiOi - 

Cft6H7oMgN406 

902 49 

2686 

Chlorophyll b 


907 47 

2687 

Chloropicrin . 

tnchloronitromethatie* , 

CC 13 N 02 . . 

164 39 



nitrochloroform 




♦Name approved by the International Union of Chemiatry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, ”0 


Solubility in grams per 100 ml of 



Boiling 




No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

2658 

liq., 1.5441 >8. 

1 033- 

4 

<-25 

237 

s 

00 

« elh , ehl. 

2659 








2660 

rhbdr leaf ; 


207 


si. s 

si. s 

V s. eth ; s. 


sol bl 






chi., amyl al., 


fluores. 






bz. 

2661 

wh fine cr . 




0 31‘« 

hi s 


2662 

monucl. tab. 


135-6 


1 . 

V. s 

V 8 eth ; s. 
chi , amyl al. 

2663 

2664 
2664M 

2665 

col. liq , 

J 512- - 

-57 5 

98 

s. 

30 

w eth ; b. chi. 


1.45572 







2666 

col. need 

1 143- 

44-7 155) 

115 

V. 8 

s 

s. eth. 

2667 


1 9081- 






2668 

cul monocl 

51 7 (61-3 1 

90 3’«< 

470>’ 

77''’ 

66 7'® eth, s. 


tab , I 538, 

1 GOO. 1.602 

i 

<98 d) 



chi. 


2669 








2670 

yel monocl. 


290 (in 

subl. 

1 . 

s. b. 

b eth , bz.; si. 


pr. f bz. 


sealed 

tube) 

283-4 




s chi , OSa 

2671 

red leaf 



V. si s 



2672 








2673 








2674 

wh cr 


+ IH 2 O 

107 

1 c. 

V. h 

vs eth ; 125 


(-flHsO) 


80-1 




glyc ; s. chi , 


f. w. 


(anL 97) 




acet., bz., 
glac. ac. a. 

2675 








2676 

Acetic acidfChlor 

0-). 






2677 

hq 

1 020- 

4 


156 8 
(C2-4'-=«) 1 

si. s. 

* ^ 

1 

« eth. 

2678 








2679 

col hq., 

1 49845- 

-63 5 

61 26 

1 0>'* i 

00 1 

« elh ; s. bz.. 


1.44643« 

4 


(58-61 5) 


const 

acet , CSj 







boil. 







mi\t. 
















et. al. 


2680 








2681 








2682 








2683 








2684 








2685 

hex lancet 


150-3 

d 

1 

V s 

V. s. eth.; s. 


shaped pi. 


183-5 




pet. eth. 

2686 

pi 



1. 

^ s. 

V. s. eth., s. 








me al 

2687 

col. liq., 
1.460752S 

1 651 

4 

-64, frz. 

-69 1 

112 

1 

1 

30 

» eth 



1 69225-^ 







For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

P'ormula 

Wt. 

2688 

Chloroprene .... 

2-chIoro-l,3-butadiene* . . . 

CHjiCHCChCHz 

88 54 

2689 

Cholalic acid. 

See Cholic and. 



2690 

Choianic acid, trihydr 

oxy-. See Chdic acid. 



2691 

Cholesterol 



386.64 

2692 



CbHsCOOCjtHw. . 
N(CH3)C0N- 
1 

(CH3)C0C0 

490 75 

2693 

Chblestrophan 

dimethylparabanic acid. . . 

142.11 



2694 

Cholic acid 

cholalic acid; trihydroxy- 
cholanic acid, colalm 

C24H4o03H30.... 

426 58 

2695 

Choline 

{/S-hydroxyethyl)trimethy1- 
ammonium hydroxide, bih- 

HOCH 2 CH 2 N- 

121.18 



(CH3)30H 



i 

neunue; sincahne; amaiii- 
tine 



2696 

, O-acetyl-, bromide 

(/3-acetoxyethyl) tnmethyl- 

CHaCCXlCHzCHj. 

226.42 



ammomum bromide 

N(CH3)3Br 


2697 

, 0-acetyI-/3- 

^-acetoxyprojiyltrimethyl- 

CHsCHCQOCCHa)- 

195 69 


methyl-, chloride 

ammomum chloride 

CH2N(CH3)8C1 


2698 

, /3-methyl-, chloride 

/8-hydroxypropyltrimethyl- 
ammonmm chloride 

CH 3 CHOHCH 2 N- 

(CH3)3C1 

153 65 

2699 

3,5,7-Chromaatriol. 

See drCatechoL 


2700 

Chromone 

1,4-benzopyrone; 7 -benzo* 

C6H40CH-CHC0 

L 1 

146 14 



pyrone 


2701 

Chromone, 2-phenyl-. 

See Flavone. 



2702 

Chromotropic acid . . . 

4,5-dihydroxy-2,7-naphtha- 

(HO)2CioH4- 

320 28 



lenedisulfonic acid 

(S03H)2 


2703 

Chrysammlc acid 

2,4,5,7-tetranitrochrysazin , 
chrysammimc acid; 1,8-di- 
hydroxy-2, 4,5, 7-tetramtro- 
anthraquinonc 
2-amino^p-aminophenyl- 
acridine 

Ci4H2(N02)4- 

(0H)202 

420 20 

2704 

Chrysan illne 

CwHiiNs 2 H 2 O, . . 

321 37 


2705 

Chrysarobin 

C 30 H 3 SO 7 

508 59 

2706 

Chrysazin 

1,8-dihydroxyanthraquinone. 

HOCBHa(CO) 2 - 
CeHaOH 

240 20 

2707 

, 2-hydroxy-. 

, 3-methyl-. 

See Anthraqmnone, l,2,8-<nAj/ 

droxy-. 


2708 

See Chrysophanic and. 



2709 

, 2,4,5,7-tetranitro 

Chrysazol 

-. See Chrysammir acid. 



2710 

1,8-aiithracenediol*, 1,8- 

HOCeHafCH),^ 

210 22 



aiithradiol 

CeHsOH 


2711 

Chrysene . . 

benzo [aj phenaiithrene 

CibHu 

228 28 

2712 

Chrysenequinone. 

See CkryHoquinone. 



2713 

Chrysln 

5,7-dihydroxyflavone 

CibHioO*... . 

254 23 

2714 

Chrysoidine (base) 

2,4-diaminoazobenzene; 4- 

C«H6N:NC«H3. 

212 25 



phenyIazo*7n-pbenylene- 

diamine 

(NH2)2 


2715 

, hydrochloride 

CBHtNiNCeH,- 

248 71 




(NHslsHCl 



^Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, °C 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc 

2688 

col. liq., 1.4583 

0 9583- 


59 4 

V si s 

00 

00 eth., s. most 








org solv. 

2689 








2690 








2691 

monocl. pearly 

1 067- 

anh 148 5 

360 d. 

0 26*“ 

1 08^^ 

18 eth.; s. bz., 


leaf , cr. 

* 




1178 

chi . CSi, 


+ lH 2 Of.dll. 






pyr , h ac a. 


al 







2692 

pi 


150-1 



1 

s eth. 

2693 

pearly leaf . 


145 

275-7 

si s 

si s 


2694 

rhomb, cr. 


195 (anh ) 

d 160 

0 025 

4 27 

1 40 c. eth., s. 


+ IH 2 O f. w. 





70% 

ac a , acet., 








alk. 

2695 

col. vise, liq 





s 

1 . eth 

2696 

col. need 


143 

d 

V s 

V s 

s eth. 

2697 

micro, need. 


172-3 

d 

V s 

V s. 

1 . eth. 


f al , eth 







2698 

wh pr cr f 


165-7 

d 

V s. 

V. 8. 

i. eth. 


N butanol 







2699 








2700 

wh need f. 


59 

subl 

1. 

8. 

s. eth., chi., bz. 


pet eth 







2701 








2702 

need or leaf 




V s. 

1 

1 . eth. 


(-f2H20) 







2703 

yel monocl. 


exp. 


1. 

8. 

s. eth., min. a. 


pr 







2704 

yel need 


270 


V si s 

sl S 

. . .« ... 

2705 

yel leaf 


205-10 


1 

s 

s eth , chi.; al. 




(170-8) 




s c bz , CS 2 

2706 

red or yel 


193 (191) 


bl b 

s 

s eth., caust. 


need or 






alk , chi , ac. 


leaf f al 






a , nitro-bz. 

2707 








2708 








2709 








2710 

yel need 


225 d 


1 

s 

s. eth., alk , et. 


f dll al 






ac , bz. 

2711 

col rhomb 


254 (250) 

448 

V bl S. 

0 08 t 

V. sl. s eth., 


pi f or 






bz , s. h. tol ; 


ac a with 






sl s CS 2 


red-vlt 








fluores 







2712 








2713 

pa yel. pi . 


275 

subl. 

1. 

0 43 c 

sl. 8 eth., Igr., 








CS 2 , bz., chi., 








alk 

2714 

pa. yel cr. f. w 


117 5 


si s. 

8. 

s eth.; V. s. 








chi. 

2715 

redsh -br cr 




V. s. 

S. 



or powd 








For explanationa and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No- 

Namf 3 

Synonyms 

Formula 

Wt. 

2716 

Chrysophanic acid 

1 ,8-dihy(lro\y-3-methylan- 
thraqumone, 3 -metnyl- 

Ci4H6(OH)2(CH3)- 

O 2 

254 23 



chrysazm 



2717 

Chrysoquinone 

chrysenequinone; 1 , 2 -chry- 
senedione 

Ci 8 Hin 02 

258 26 

2718 

Cinchamidine. 

See Hydronnchomdine. 



2719 

Cinchomeronic acid 

3,4-pyridmedicarb()xyhc acid 

C8H3N(C02H)2 

167 12 

2720 

Cinchonamine . 


C 19 H 24 N 20 . 

296 40 

2721 

Cinchonicine 

cinchotoxine 

Ci9H22N20 . 

294 38 

2722 

Cinchonidine. 


C 19 H 22 N 2 O , 

294 38 

2723 

. bisiilfate. . 


C 19 H 22 N 2 O H2S04- 

482 54 




5 H 2 C) 


2724 

, hydrochloride 


C,9H22N20 HCl 

348 87 






2725 

, Bultate 

1 

(r„H22N:())2- 
HuSO, 3 H 2 O 

740 89 

2726 

Cinchonine 

i 

C 19 H 22 N 2 C) 

294 38 

2727 

, bisulfate 


C 19 H 22 N 2 C) H2S04- 

464 53 




4 H 21 ) 


2728 

, hydrochloride 


C,9H22NoO HCl- 

366 88 




2h .() 


2729 

, nitrate 


C,9H.2N20HN()3- 

366 41 




l.HoO 


2730 

, sulfate 


(Ci9H22N20)2- 
H 2 SO 4 2 H 2 O 

722 88 

2731 

, hydroxy-. 

See C'uftreiTie 


2731M 

Cinchoninic acid 

4-(| iiinolinecarboxylic acid 

CbHcNCOOH 

173 16 





(anh ) 

2732 

Cincholine . . 

hvdrociiichoniiie. pseudo- 

Ci9H24N20 

296 40 



cinchoiiine 


2733 

Cinchotoxine. 

See Ctnchontcine 



2734 

Cineole 

1,8-epoxy-p-mcuthane. euca- 
lyptole, cajeputole 

CioHjsO 

154 25 

2735 

1,4-Cineole 

p-cineole, 1, 4-epoxy" p-men- 

C inH ihO 

154 25 



thane 


2736 

/-Cineolic acid 

i-tetrahydro-2,6,6-trinniethvl- 
1 .4-pyraii-2,5-(licarboxyhc 
acid* 

3-phenyIpropenal*, /J-phenyl- 


216 23 

2737 

2737M 

Cinnamaldehyde 

Cinnamamide 

CfiHhCH CHCHO 

C«H5CH ch- 
CONH 2 

132 15 

acrolein ; cinnamic aldehyde 
cinnamic amide . 

147 17 

Cinnamein. 

2738 

See Cinnamic acid, benzyl ester. 


2739 

Cinnamene. 

See Styrene 




♦Name approved by the International Union of Chemistry, 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 

Boiling 

Solubility in crams per 100 ml of 


form, color 




No 

and index of 
refraction 

g/ml 

point, °C 

point, ®C 

Water 

Alcohol 

Ether, etc 

2716 

hex or 

0 92 

106 

subl. 

si s 

0 050"-, 

s eth , chi , 


monoci ycl. 

(T f al 





0 44 h 

bz , si s. CS» 

2717 

redsh or 


239 5 (235) 

subl 

1 

s h 

si 8 eth , c 


need f ac a 






ac a , tol : s 
II-.S04, h bz 

2718 








271^1 

pr f w or 


260 d (260) 

d 

V si s 

si s 

V si 8 eth ; i. 


H('l 






chi 

2720 

rhomb need 


194 (185) 


1 

s 

s eth , bz , chi. 


f al 







2721 

need l«] 


58-00 


si s. 

s. 

s. eth., chi , bz 


47 2°[';in 

111 al or ehl 








trim pr f al , 


210 5 (202) 


0 019" 

4 81 c 

0 41 c eth : s 


1 010, 1 025, 

1 075, la] 

-107 






chi 

2728 

Ing monoci 




V s 

V s 



pr 







2724 

wh cr. powd 


anh 212 


5'^ 

25 6" ' 

0 3325 eth , V. 







s chi 

2725 

monoci glist 


anh 205 


1 54 

1 37 

0 024 eth , 


need efflor 






0 l()2s chi 

2720 

col need , 


255 (204) 

subl 220 

0 027-!'' 

0 7952« 

0 27"» eth ; s. 


col monoci 

1. al , 1 570, 

1 085, 1 090. 





chi 



[a] 229 0*17 
m al 







2727 

nh rhomb 




21714 

111" 

8 eth. 


octah 







2728 

col monoci , 


anh 217-8 


4 5 c 

100 

0 18 eth , s. 


|al + l(i5 5 






ohl 

2729 

col monoci 



i 

3 79" 

s 


2730 

( ol rhomb , 


anh 198 5 


1 55" 

17" 

0 043 eth , 2 1 


[al+l7()3°n 






chi 

2731 
273 KM 

HKOiod pr or 


253-4 


V si s 

V si s 

1 eth 


need with 
iHoOf w 







2732 

nr , lal 


286 


1 C , b 

si s 

V si s eth. 


+ 204 5*1^ 
in ( t al * 




h 



2733 

! 







2734 

col h(| , 

0 02 . 39 "" 

+ 1 .5 

l7(»-7 

0 2 c 

00 

* eth , s chi , 


! 1 4584 

1 






glac ac a , 
oils 

2735 ; 

; 1 4479**' 

(1 899720 

+ I 

173 4 

0 2 e 


00 eth. 

2730 I 

cr , a I 480, 


190-7 d 


1 4d. 

0 79 h 

0 71 eth., si s. 


7 1 522 






chi 

2737 

col liq , 

1 1119 ’-' 

-7 5 

251 

V si s 

00 

00 eth 


1 01949 

** 






2737M 

nc(d 


147 


si s h 

s. 

8 eth , CS 2 

2738 








2739 









For oxplaiutioris and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

2740 

Cinnamic acid (ordinary 

trflns-/8-phenylacrylic acid; 

C6HbCH:CH- 

148 15 


or trana) 

<rans-l«nzenepropenoic acid 

COOH 


2741 

,allyl ester. . . . 

allyl cinnamate. . . . 

CcHsCHiCH- 

188 22 


, benzyl ester . . 


OOOCsHb 


2742 

cinnamein 

CbHbCH CHCO- 
OCH 2 C 6 H 6 

238 27 


2743 

, dibromide. 

SScp Hydrocinnamic acid, a, 

dibromo-. 


2744 

, ethyl ester 

ethyl troB»-3-phenylpro- 

CsHsCH.CH- 

176 21 


, methyl ester . . . 

pcnoate 

COOC 2 HB 


2745 

methyl cinnamate . . . 

CsHsCii.cn- 

162 18 




COOCH 3 


2746 

, 7 -phenvlallyl ester. 

1 p-phenylphenacyl ester 

Sec Styracin. 



2747 

CeHsCH-CHCOO- 

CHyCOCJhCJL 

342 38 



2748 

, a-acetyl-, ethyl 

ethyl ot-benzalaretoacetate 

CsHftCH-CCCO- 

218 24 


ester 


CH,)C00C.H5 


2749 

, o-amino- 

/S-(o-ami nophenyl) acrylic 

NHvUIhCIliCH- 

163 17 



acid 

COOH 


2750 

, , lactam. 

Sec CarbostynL 



2751 

, m -amino- 


NH2C6H4CH-CH. 

163 17 




COOH 


2752 

, p-amino- . . 


NH2C6H4CH-CH. 

163 17 




COOH 


2753 

, a-bromo- 

2-bromo-3-pheriylpropen oic 

CeHiCHrCBr- 

227 06 



acid : a-bromo-/8-phenyl- 
acrylio acid 

COOH 


2754 

, /9-bromo- . . . 

3-brnin()-3-r>lienylpropenoic' 

(^.HsCBriCH- 

227 00 



acid. /J-bromo-||j-phenyl- 
aerylic acid 

COOH 


2755 

, o-carboxy- 

0 , jS-stvrenedirarboxylicacid 

(COOIOCfiHiCH 

(’HCX)()11 

192 16 

2756 

, p-carboxy- 

p, /5-styreiiedicarboxylic and 

(COOri)C,,H4CH. 

CHCOOil 

192 16 

2757 

, 2,4-dihydroxy-. 

See Vmbdlic and 



2758 

2,5-dihydroxy- 

3- (2,5-di hydroxyphcny 1 )- 

(HO)2C»>HaCH-- 

180 15 



propciioic acid 

(^HCOOH 


2759 

, 3,4-dihydroxy-. 

See Caj^nc acid. 



27«0 

2761 

, a-ethyl- 

, o-hydroxy-. 

(CaH6)OOOH 

176 21 


See o-Coumanr acid. 


2762 

m -hydroxy-. 

See m-Coumanc acid. 



2763 

- - p-hydroxy-. 

See jhCovmanc and. j 



2764 

, 3-hydroxy-4-met 

hoxy-. See laoferulic acid. 



2765 

, 4-hydroxy-3-met 

hoxy-. See Ferulic and. 



2766 

, /3-ketohydro-. 

See Acetic and, benzoyl-. 



2767 

2768 

, a-methyl- 

\ a-benzalpropionic acid 

CcHbCH:- 

CCCHs)COOH 

162 18 

, o-nitro- 


NOjCsIht^H:- 

193 15 

2769 


I 

CHCOOH 


, , ethyl ester 


NOjChIUCH: 

CHCOOr.Hs 

221 21 

2770 

, m-nitro- 


NOsCbH.,(’II: 

CHCOOH 

193 15 

2771 



, , ethyl ester 


NO-CbIHCH:- 

CHCOOO.H6 

221 21 

2772 

, , methyl ester . 


NO 2 C 5 H 4 CH:. 

CHCOOOHs 

207 18 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 

Boiling 

Solubility in erams Dcr 100 ml of 


form, color 




No 

and index of 
refraction 

g/ml 

point, “C 

point, ®C 

Water 

Alcohol 

Ether, etc. 

2740 

col monocl. 

1 2475- 

133 

300 

0 12® 

232 ® 

V s cth , s. 








bz , glac ac. 
a , CSz. 5 9'5 








chi 

2741 

wh -ycl cr . 

1 052- 
2& 


286 d. 

i. 

V s. 

00 cth. 

2742 

col pr 


39 

24 42 s, 


s. h 

s cth 





195-2005 




274:i 








2744 

col liq , 

1 049 

6 5 (12) 

271, 14115 

1 . 

s. 

V. s eth. 


1.55082 

1 0011 




2745 

col cr , 

1 5766121 “ 

36 

261 9 

1 . 

V. s. 

.s eth. 


1 m- 


(259 6) 





27 IG 








2747 



182 5 





2748 



50 

18111 


s 

s eth. 

2740 

y(‘l need 


159 d 

. 

si s c., 

8. 

s eth. 






s h 



2750 








2751 

pa yel need 


181 


si s 

s 

s eth. 

2752 

pa yol need, 


175-6 d 


si s 

s 

s eth 

2758 

(cis) rhomb 


120-1 

1110.6 

s h 

s 

s CSi, bz. 


(/raies) need 


131-2 

121®« 

V si s 

« 

ao eth 


f w 




h 



2754 

(cis) monocl 


160 

1110.6 

si s h 

si s c 

s eth , chi., h. 


f al 






bz 


(trann) need 


134-5 

122® 6 

si s h 

s 

s h bz , si s. 


f w 






(’S, 

2755 

need f w 


175 


si s 

V s 

si 8 eth ; 1 . 








bz 

275b 

uifus powd 


358 d 

subl > 350 

1 


s h ac a. 

2757 








2758 

cr f. w 


207 d. 



s 


2750 








27G0 

need f. w. 


104-5 (81) 


0 0125 

s 

s eth , si. s. 
pet. eth. 

2701 







2702 








2763 








2764 








2765 








2766 








2767 

need or pr 


74 

288 

0 12h 

s. 

s eth ,CS 2 ,bz 


f bz 






2768 

sc. or need. 


240 

subl. 

1 . c. 

0 2125 



f al 






2760 

yel rhomb 


44 



V. s. 

V. s. eth , bz. 


need 






2770 

eol (yel ) 


193 


V si s 

si s 



lu'ed f al 


(199-200) 





2771 



74-76 


1. 

si s 

si s eth 

2772 

jia vel pr 


123-4 

d 

1 . 

V si s 

V si s eth . V . 


f a! 






s chi , bz 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt, 

2773 

Cinnamic acid, p~ 


N02CeH4CH-. 

193 15 


nitro- 


CHCOOH 


2774 

, , ethyl ester 


N02C6H4CH-- 

221 21 



CHCOOC 2 H 5 


2775 

, a-phenyl- . 

irons-o,/?-diphenylacrylic 

CsHsCH:- 

224 25 


acid 

(XCeHs^COOH 


2776 

a//o-Cinnamic acid . 

rts-cinnamic acid (68 “) . 

CfcHsCH.- 

148 15 



CHCOOII 


2777 

, a, /3-dibromo- . 

««-2,3-dibromo-3-phenylpro- 

CeHjCBr:- 

305 9 7 



penoicacid*; /S-dibromo- 
cmnamic acid 

CBrCOOII 


2778 

Cinnamic alcohol . 

3-phcnyl-2-propen-l-ol * ; 


134 17 



styrylcarbinol. 7 -phcnyl- 
allyl alcohol , cinnamyl al- 

CHCH-OH 




cohol ; styrone 



2779 

, 4>hydrozy-3-met 

hoxy-. Contferyl alcohoL 



2779M 

Cinnamic amide. 

See Ctnnamamtde. 



2780 

Cinnamic anhydride 

/ran»-/3-phenylacrylic anhy- 
dride 

See Styryl ketone. 
cinnamyl chloride : trans-P- 
phenylacrylyl chloride, 

(CBH 6 CH;CnC 0)20 

278 29 

2781 

Cinnamone. 



2782 

Cinnamoyl chloride 

CfiHsCH - 
0 H(': 0 C 1 

166 60 



/rans-benzenepropenoyl 

chloride 



2783 

Cinnamyl alcohol. 

See Cxnmmxr alcohol 



2784 

Cinnamyl chloride. 

See Cxnnamoyl chloride. 



2786 

Cinnamyl chloride. 

See also Projyene, S-chloro-l-p 

henyl-*. 

CHaCfCOOHt.. 


2786 

Citraconic acid 

cis-raethylbutencdioic acid * , 

130 10 



mcthylmaleic acid 

CHCOOH 


2787 

Citraconic anhydride 

methylmaleic anhydride 

0^C(CH3):CHC0 

112 08 

2788 

Citral a 

geranial 

CioH laO 

152 23 

2789 

Citral b 

neral 

CioH ifiO 

152 23 

2790 

cf/-Citramalic acid 

cf^ 2 -hydroxy- 2 -niethylbu- 

CHaCfOID- 

1 148 I! 



tanedioic acid*, oK-cr-hy- 

(COOHICH.- 



droxypyrotartaru! acid, 
d/-a-metbylmahc acid 

COOH 

1 

2790M 

Citramide 

citric tnaimde 

CfiHiiN.iOi 

: 189 17 

2791 

Citrene. 

See d-I imonene. 



2792 

Citric acid 

2-hydroxy-l ,2,3-propanetri- 

(COOH)rH->(’- 

1 192 12 



carboxylic acid*. /3-hydro\y- 

(OIDfCOOH). 

! 


i 

tricarl^llylic acid 

CH 2 COOH 

j 

2793 

, p-phenylphenacyl ester 


C48H3»Oin 

! 774 79 

2794 

, tnmethyl ester 

methyl citrate 

C,H4(0H)- 

1 234 20 



(COOCH.,).! 

1 

2795 

, hydroxy-. 

See TrtcarhaUylic acid, a,fi-di 

hydroxy- 


2796M 

Citric triamide. 

See Cxtramxde 


2796 

d-Citronellal 

d-rhodinal 

CHsrCfCHat- 

154 25 




(CH2)8CH- 

(CH3)rH2CHO 


2797 

/-Citronellal 


CioH 1*0 

154 25 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grains per 100 ml of 

No 

and index of 
refraction 

g/ml 

point, "C 

point, "C 

Water 

Alcohol 

Ether, etc 

2773 

It yel pr 


286 


0 02t)52'* 

si s. h 

V si s eth , 1 , 


f al 






('S 2 , igr 


yel tricl 


141 (136-7) 


1 

si s. 

si. s eth 


need 







2775 

(fratip) wh 
need f dil. 
al 


172 

subl 

s! s h 

s 

s. eth. 



need . 


137-8 






monoel pr 

1 284- 

68 

1251S, 

0 93725 

V 

V s eth 



* 


265 d 




2777 

yel pi f chi 


100 

1240 4 

1 

h 

s eth , chi., 








ac a , Igr ; si. 








s pet eth 

2778 

need , I 58190 

1 0440- 
4 

33 

257 5 

s! s 

V s 

V s eth 

277<i 

277<)M 

2780 

need f al 


135-6 


1 . 

si. s. 

s. bz. 

2781 








2782 

cr , 


36 

257 5 

1 

s 

s eth , pet 


1 hl364«-^ 






eth , chi 

2783 

1 







2784 








2785 








278(. 

I monoel 

1 617 

91 


238 c. 


si. s. eth , bz 








chl.,i CS 2 

2787 


1 25- 

4 

7-8 

213-4 

d. 

V s 

V. 8. eth 

278S 

col liq , 

0 8868- 


229 

1 

QQ 

00 eth. 


1 48752 



(224-9) d 



278tJ 

1 4000 

0 888- 
4 


103*2 




2700 

monoel pr (d 


119 (rf95, 

subl 

V s 

s 

3 . eth , acet 


[ la] +34 77 / 


109) 




et. ac ; i bz 


1 111 w ) 







27‘)0M 

LI f W 


210-215 d 


2 7*8 

1 

1 . eth. 

2701 








2702 

col rhomb , 

1 542 '^' 

-H 2 O 70-5, 

d 

133 c. 

11625 

2 26 c eth 


(cr +IH 2 O 
f w ). 1 403, 


153 






1 408, 1 500 
(hyd ) 







2703 



146 





2704 

col tricl 


70 

287 d 

si s 

V s 

V 3 eth 

2705 

2705M 

2700 

col liq , 

0 853- 


205-8 

V si. s. 

00 

00 eth 


1 4483*’ 

* 






juj 

+ 13007 ;’ 







2707 

I 457(1 

0 8567*- 

4 


205-6 

V si s. 

* 

00 eth 


For explanations and abbreviations see beginning of table 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt. 

2798 

d/-Citronellol 

dihydrogeraniol 

CioHjoO 

156 26 

2799 

d'Citronellol 


CioHtjOH , . 

156 26 

2800 

Clvetone 

9-cycloheptadecen-l-one* 

C0(CH2)7CH: 

250 41 




CH(CH2)7 


2801 

Clupanodonic acid 


C 21 H 33 COOH ... 

330 50 

2802 

/-Cocaine 

benzoylmethylecgonine. . 

CsHisNCOOCCb. 

Hb)(COOCH..) 

303 35 

2803 

2804 

, chromate . . . 

, hydrochloride. . 


CnH2iN04- 
H 2 Cr ()4 H 2 O 
Ci 7 H 2 ,N 04 HCl 

439 39 

339 81 

2805 

2806 
2807 

, cinnamoyl- 

Codamine 

Codeine 

BO called; ecgonine cinna- 
mate methyl ester 

morphme methyl ether , 

Ci#H23N04 

C 20 H 26 NO 4 
CmH2iN()3 HzO 

329 38 

343 41 
317 37 

2808 

, hydrochloride 


CwHiiNOa- 

HCl 2 H 2 O 

371 86 

2809 

, phosphate . . 


CisHaiNOs- 
HjP 04 2 H 2 O 

433 39 

2810 

, sulfate 


(Cl8H2iNO.02- 
H2S04 5 H 2 O 

786 87 

2811 

2812 

2813 

Coerulignone. 

Colalin. 

/-Colchicine 

See CervUignone. 

See Chcltc aetd. 

CjaHiaNOe.. . 

399 43 

2814 

2815 

, compd. with chloro- 
form 

a-Collidine 

4-ethyl-2-mcthylpyridine * 

C22H25N()o CHCI 3 

CH 30 BII 4 NC 2 H 5 

518 82 

121 18 

2816 

^-Collidine 

3-ethyl-4-methylpyndiiie * 

CH3CbH3N-C2Hb. 

121 18 

2817 

7 -Collidine 

2,4,6-trimethylpyridinc • 

(CH3)3C6H2N 

121 18 


^Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 


Melting 
point, “C 


Solubility in grams per 100 ml of 


form, onlor 
and index of 
refraction 

Density 

g/ml 




No. 

point, ®C 

Water 

Alcohol 

Ether, etc. 

2798 


0 8488-® 

4 


99« 




2799 

col. hq , 

0 8565- 


222 

V si. s. 

00 

00 eth. 

2800 

1 45659, 


32 5 (31) 

342742. 







158-602 




2801 

pa yel oil, 

1 5057>5 
col monocl 

0 9410’^ 

<-78 

2365 

1. 


8. eth. 

2802 


98 


0 Hps, 

2025 

26 3 eth.; b. 

pr f al, 
hq 1 50218, 
solid a 1 49, 




0 38M 


bz , chi. 




M-15 83 
in chi ^ 







2803 

or -yel leaf . 


127 


si s 



2804 

col monocl 


197 


25025 

38 425 

1 eth , 8 chh; 

pr f al. la] 
-71 95 ®D in 






s glyc 


2805 

w 

need f bz 


121 


1 

s 

s eth , chi., bz. 

2806 

2807 

pr 

col rhomb. 

1 315'< 

121 

anh 155 


si. s 

0 8325, 

V s 

62 525 

s eth 

825 eth.; s ehl.. 

octahdr 
(”|- IH2O) f. 
w ; (anh ) 

1 620, 1 630, 

1 650, (hyd ) 
1.543, 1 636, 

1 684, \a] 

-137 75^0 




1 75® 


bz , tol. 





2808 

in al 

col need , 


anh. 264 


3 8415 

s. 


[al-108 
in w 

col need or 


235 d 


44 525 

0.3825 

0 07 eth.; s. 

2809 

cfhor powd. 
|al -134 “d 






chi. 

j eth., chi. 


2810 

col rhomb 


278 d 


3 325 

0 125 


1«H01 2“^!' 








in w. 







2811 








2812 







0 638 eth ,v.8. 
chi., 1 bz. 

2813 

yel varnish; 
yel need f. 
et ae 


anh 143-7 


4 54 

d h 

V s 



2814 

need f chi ., 






2816 

col liq ... 

0 9268 “ 


179 

s c , 

V s. 

V. s. eth.; s. bz. 




less s 
,h. 





2816 

coL hq ... 

0 966y. 


195-6 

i 

B 

s. eth., chi. 



n qooAil_l 








U uaOO 






2817 

col liq 

0 917- 


172 

20 8«, 

S. 

00 eth. 


A 



3 52» 




For c vplanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

2819 

Conhydrine 

a-hydroxyconiine, 2-(a-hy- 

CsHiyNO. .. . 

143 23 

2820 

2821 

\^-Gonhydrine. 
a>Coniceine 

droxypropyOpipendine 

See I'seudoconkydnne. 

CsHuN .. . 

125 21 

2822 

/3-Goniceine 

2-aIlylpiperidine. . 

CsHwN 

125 21 

2823 

7 -Goniceine 

1,2.3,4-tetrahydro- 6-propyl- 

CsHlN.. . 

125 21 

2824 

2825 

2826 
2827 

6-Gonicelne. 

pyridine 

See Ftperoltdtne. 

CsHwN 

125.21 

Conidine, methyl-. 
Gonif erin 

Sec e-Comceine 

C 16 H 22 O 8 2HoO 

378 37 

2828 

Goniferyl alcohol . 

3-(4-hydroxy-3-mcthoxy- 

{CH30)(0H)C8H»- 

180 20 

2829 

2830 

Coniine, a-hydroxy-. 
J-Goniine 

phenyI)-2-propen-l-ol; 4- 
hydroxy-3-methoxyciiinaroi(‘ 
alcohol , 7 -hydroxyiBoeuKcnol 
See Conhydrine. 
(/-2-propylpipcridine 

CHrCHCHsOH 

CtHioNCsH: 

127 23 

2831 

, hydrochloride 


CsHitN HCl 

103 69 

2832 

, picrate 


CsHnN CeHaNaO: 

356 33 

2833 

Gonquinamine . . . 


Ci»H‘.4N202 . . 

312 40 

2834 

2835 

Gonquinine. 

Conylene 

See Qumidine. 
octadieiie (one form) 

CbHh 

no 19 

2836 

Conyrine 

2-propylpyridine . 

C 3 H 7 C 6 H 4 N. 

121 18 

2837 

2839 

Coriandrol. 
Corybulbine . . . 

d-Linalool. 

C,8H.bN(OH)- 

355 42 

2840 

Corycavine 


(0CH.))3 
C 23 H 23 NO 8 . . 

409 42 

2841 

d7-Corydaline 


Ci»IIuN(OCH3)4 

369 45 

2842 

2843 

Gorynine. 

Cotarnine 

See Yohimbine. 

Ci2HibN04 . . . 

237 25 

2844 

, hydrochloride 

Btypticin 

Ci2HibN04HC1 

273 71 

2845 

, phthalate 

styptol 

2Cj2HibN04C6H4- 

640 63 

2846 

Gotoin 

2,6-dihydroxy-4-methoxy- 

(C00H)2 

C6H2fOH)2- 

244 24 

2847 

Coumalic acid ... 

benzophenone 

2-oxo-l ,2-pyran-6-carbox- 

(0CH3)C0C8H6 

OCOCH-.CHC- 

140 09 



ylic acid* 

1 

(COOH):CH 



♦Name approved by the luteruational Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 


Boiling 
point, “C 

Solubility in grams per 100 ml of 

No. 

point, “C 

Water 

Alcohol 

Ether, etc. 

2819 

col. CP. f. eth., 
[al+lO'-D 


121 

226 

V. s. 

s. 

s. eth , chi. 

2820 


0.893^ 



si. 9 . 



2821 

col. liq. 

(mixt. ?) 

-16 

158 


nl ethl 

2822 

col. need. 

H) w 

-50 47“« 

0 8519- 

i 

39-41 

168-9 

si. s. 

B. 

2823 

col liq., 
1.46068“-« 

0 872^, 

0 8825- 

>-50 

172 

si. s. 

9. 


2824 

2825 

liq. (d) W 
+67 4"« 

0 8856- 

4 


151-4 


B. 

8. eth. 

2826 

2827 

2828 

2829 

2830 

(1) [cc] 

-87 34*“ 

m 1. 

0 8624^ 

0 8836- 

4 


143-5 

150-1 




gilt, need, 

(+ 2 H 2 O). 

lal-66 
in w. 


anh. 185 

73-4 


0 51 

si. 8. h. 

sl. a. 

s. 

1 . eth. 

8. eth., alk. 

col. oily liq , 
1.46119^' «, 
[al+ 13.79* 
(+15.7 *)d 

0 845 

1 

-2 6 

166.5 

1 1 c. 

00 

V. s eth ; s. 
bz , chi, amyl 
al , acet. 

2831 

col. rhomb, f. w 


220(217) 


50 

s. 

1 . eth.; 8. chi. 

2832 

ycl. need, 
f h w 


75 



S. 

s eth. 

2833 

yel tetr . . . 


123 



s. 

V 8. eth. 

2834 




126“8 




2835 

liq 

0 770-^ 


si s. 

s 

* eth. 

2836 

ijq 

<1 * 

2 

165 

» 

2837 






sl. 8 eth.; s. c. 
HCl 

2839 

need 


238 


1. 

sl s. 

2840 

rhomb, tab. 
f al. 


218-9 


1. 

i c. 

1 alk. 

2841 

col pr. f. al. 

(d) la] 
-1-296““ 
m al. 


dl 136; dl- 
meso, 
158-9 


i. 

8. h. 

s eth., chi. 

2842 

2843 

col. need. f. b*. 


132-3 d. 


si. 8. 

s. 

s eth,NH40H 

2844 

yel. cr. powd 


142-4 


V 8. 

V. 8. 


2845 

yd. cr. or 
powd, 
yelsh. cr. f. 
b. w. 


103 


V 8. 



2846 


.130-1 


sl 8. 

8. 

8 eth , bz., 
chi , CS 2 , 
acet 

2847 

pr 


205-10 
part d 

2I8«*; 
suU. 
part, d 

Sl 8. C. 

s. 

si s. eth., s. 
ar a, acet., i. 
chi, bz., igr. 


For explanations and abbreviations see beginning of table. 

751. 




PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Fonmda 

Wt. 

2848 


o>hydroxycinnamie acid ; o- 
cmnaric acid 

HOCJl4CH:CIL. 

COOH 

164 15 



2849 

j lactone. 

See Coumarin. 



2850 

m-Goumaric acid 

fii-hydroxycinnamic acid ; 

H(K)«H4CH:CH- 

164.15 



m-cumaric acid 

COOH 


2851 

p-Coumaric acid 

p-hydroxycinnamic acid; 
p.eumaric acid 

HOC6H4Cfl:CH- 

COOH 

164.15 


2852 

2854 

, a, /i-dihydro-, 

Coumarilic adid 

See Phloreiu: acii. 
2-beDSofurancarboxyhc acid; 
coumaron6-2-carboxylic add 

CgBUOCOOH ... 

162 14 


2855 

Goumariii 

1,2-benzopyrone; o*coumaric 
acid lactone ;coumariniclacton 

C6H40C0CH:CH 
« \ 1 

146 14 


2856 

, 6,7-dihydroxy-. 

See Etcvktin. 



2857 

, 7,8-dil^droxy-. 

See Daphndtn. 



2858 

2859 

, 7-hydro:^-. 

See UmhtUiferone. 
o-methy Icoumann 

C 8 H 4 OCOC- 

(CH8):CH 

160 16 


2860 

, 4-methy]- 

/S-metliylcouinarin 

C6H40C0CH:C. 

160 16 

2861 

Goumarone. 

See Bmzofvran. 

(CH.) 


2862 

Creatine 

(a-methyl^nido) acetic 
acid; metnylglycocyamine 

NH2C(:NH)N- 

(CHi)CH2COOH 

131.14 



2863 

Creatinine 

l>methylglycocyanudine. . . 

CH3NC(:NH)NH- 

COCHj 

113.12 





1 


2864 

Creoeol 

2>methoxy-4-methylpheuoI ; 

CHsOCeHiCCH,)- 

OH 

138 16 

Greaol* (In numbering deri 

4-niet^Iguaiacol ((5 h»=1) ; 




2865 

2866 

Creaol, hexahydro-. 
o-Greeol 

See Cydohexand, fMthjfl-. 
<hmetnylphenol; o-bydroxy- 
toluene; o<cre8yl alcohol 

CH 8 C 6 H 4 OH. . 

108 13 




(incorrect) 



2867 

, acetate 

o-tolyl acetate; cH^resyl 
acetate 

3'amino-2‘methylphenol ; 2- 
amino-fvbydroxvtoluene 
4-aniino-2-methylpbenol ; 5- 

CH8COOC6H4CH. 

150 17 

2868 


CH8{NH2)C6H80H 

CH8(NH2)C6H80H 

123.15 

123.15 

2869 

, 4-amino- 

2870 

, 5-amino- 

aimno-2>bydroxytoluene 
5-amino-2-methylphenol; 4- 

CH,(NH2)C8H«0H 

123 15 


, 4,6-dinltro- 

amino>2-hydroxytoluene 



2871 

2-methyl-4,6-dinitropbenol . 

(N02)2Cas(CH8)- 

OH 

N02(CH8)CeH80H 
N02(CH8)C6H«0H 
N02(CH8)CeH80H 
N02(CH8)C«Hi0H 
CH8C.Br40H 

198 13 

2872 

2873 

2874 

2875 

— — ^ 3-nitTn» , 


153 13 
153 13 
153.13 
153.13 
423.77 

■ ' " 

2-metbyl-4-nitrophenoi. . 
2>methyl-5-nitropbenol . . 
2-methyl>d-nitrophenol. . 

, 5»tiltro- 

, 6-nitro- 

2876 

, 3,4,5,6-tetra- 


bromo- 




2877 

, thio- 

2-toluenethiol* ; o-tolyl mer- 
captan 

m-metby Iphenol ; m-hydroxy- 
toluene 

CH8C6H4SH 

124 19 

2878 

m-Greeol 

CH8C«H40H. . 

108 13 


28t9 

, 5-amino- 

O-anuncHS-methylpbenol; 3- 
amino-l^hydroxj^luene 

CH8(NH2)C6H80H 

123 15 



*Naine approved by the Interaaiional Union oFCbeiiuatry. 
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ORGANIC CIMvIPOUNOS' (Continued) 



Crystalline 

Density 

Melting 
point, *0 

Boiling 
point, *C 

Solubility in srams per 100 ml of 


form, color 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

2848 



207-8 d. 


si. s. 



i 



eSa, cbl. 

2849 








2850 



191 




V. 8. eth.;s. bs. 

V. 8. eth.; sl. s. 

2851 

col need 


210-3 (206) 


V si. s. 

V. 8. 


(+lHsO)f. 
c. w., anh. 






bz.; i. 1^. 


f. h. w. 







2852 








2354 

need. f. w . . 


192-3 

310-15 

s h. 

s. 

al. 8. CS 2 , chi. 

2855 

col. rhomb. 

0.9357 

67-8 (70) 

si. d 

301 72 

0 01« 

13 7« 

V. 8. eth.; 8. 


f. cth. 


(290-1) 


90% 

chi., oils 

2856 








2857 








2858 








2959 

need 


90 



s. 


2860 

need. f. bz — 


82 



! 

8. bz. 

2861 








2862 

col monocl 

. 1 

-HtO, 100; 


1 36>8 

0 0063 

i. eth. 

j)p (+IH 2 O) 


anh. 295 


c. 

28ti3 

col. rhomb. 


260 d. 

d. 

8 7“ 

0 98« 



pr. f. w. 







2864 

col. oil, 

1 0919^ 

5.5 

221 8, 

si B. 

QO 

«o eth., bz. 


1.5353«» 



113 6» 



2865 








2866 

col cr. or 

1 0466- 

.SO 

191 5 

3 1«, 


i »>30 3, 


hq., 1.5453 

* 


* 

5 6»»* 


chi., ord. org. 
solv. 

2867 




208 

V. si 8. 

1 V s 

M 

DO 

> 





(83-5«) 




2868 

need 


129 


sl. S. 


sl s eth. 

2869 

need. f. bz . 


172-3 

subl. 

Sl. 8. 

V. 8. 

V. 8. eth.;8l. 8. 








bz. 

2870 

col. pi or need. 


169-61 

subl. 

sl. 8. C., 

V. 8. 

V. 8. eth. 





8. h 



2871 

ycl. pr f. al 


85 8 


V. sl 8. 

10 82« 

V. 8. eth.; 8. 
aoet ;ai. s. Igr. 

2872 

It. yel cr. f, w. 


142-3 


V. sl. 8. 

V. 8. 

V. s eth. 

2873 

ne^. f. w, . . 


82-5; 79-80 


V. sl. 8. 

V. 8 

V 8. eth. 

2874 

yel. need f. Igr. 


118 


V. sl. 8. 

V. 8. 

V. 8. eth. 

2875 

ycl. pr 


69 5 


i. 

V. sl. 8. 

V. sl. 8. eth. 

2876 

yel. need f. chi 


206-7 

d. 

i. 

8. 

V. 8. eth. 

2877 

leaf 


15 

194.3 

i. 

8. 

V. 8. eth. 

2878 

col. liq , 

20 

1 034- 

11-2 

202.8 

2 35>»; 

ae 

« eth.; 8. chi, 


1 .5398 

4 



6 .8‘«* 


ord. org. solv. 

2879 



79 

345 




For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

2880 

m-Gresol, 6-amliio- . 

2>amino>5-methylpbenol; 4- 
amino-3-hydroxytoluene 

CHi(NH2)C4IiOH 

123.15 

2881 

, 4-nltro- . 

3-methyl-4-nitrophenol 

N02(CH8)C6H30H 

153.13 

2882 

, 5-nitro- 

3-methyl-6-nitrophenol 

NOj(CHj)C,HiOH 

153 13 

2883 

, 6-iiitro- 

3-methyl-6-nitrophenoI 

NOj(CH*)C 6 HjOH 

153 13 

2884 

, thio- .... 

3-toluenethiol* ; m-tolyl mer- 

CHiCeH^SH . . 

124 19 



captan 



2885 

, 2,4,6-trinitro- . . . 


(N02)3C6H(CHs)- 

OH 

CHjCeHiOH. . 

243 13 

2886 

p-Creeol 

I>-methylphenol; p-hydroxy- 
toluene 

2- amino-4-methylphenol ; 3- 
amuio-4-hydroxvtoluene 

3- ainino-4-inethylphenol , 2- 
ami no-4-hydroxy toluene 

4- methyl-2,G-dinitrophenol 

108 13 

2887 

, l-amino- 

CH»(NH2)CGH,On 

123 15 

2888 

, 3-amino- . . 

CH3(NH2)C6H30H 

123 15 

2889 

, 2,6-dinltro- 

(N02)2C6H2(CH3)- 

OH 

198 13 

2890 

, 2-methoiy-. 

See Creofol. 


2891 

, 2-nitro- . 

4-methyl-2-nitrophenol 

NOj(CH3)C6- 

H,OH 

N02(CHj)C6- 

HjOH 

j CHjCeHGSH 

153 13 

2892 

, 3-nitro- . . 

4-methyl-3-nitrophenol 

153 13 

2893 

— , thio- 

4-toluenethiol*; p-tolyl mer- 
captan 

4-methylreBorcinol; cresor- 

124 19 

2894 

Cresorclnol .... 

CHiCeHsCOH)*. 

124 13 



cm ; 2,4-dihydroxytoluene 



2895 

2,3-Cre80tic acid 

2-hydroxy-3-methylbenzoic 

CHsCeHsCOH). 

152 14 


acid; 2-hydroxy-m-toluic 
acid, o-homosalicylic acid; 

COOH 





o-cresotic acid; ^-cresotic 
aetd 



2896 

2,4-Cre6otic acid ... . 

2-hydroxy-4-methylben20ic 
acid, 2-nydroxy-p-toliiic 
acid, a-m-homosalicylic 

CHiCeHs(OH). 

152 14 



COOH 



i 

acid; m-cresotic acid, 7- 
cresotic acid 



2897 

2,5-Cre8otic acid. . . 

j 

2-hydroxy-5-inethylbenzoic 
acid; 6-nydroxy-m-toluic 
acid; p-homosalicylic acid, 
p-cresotic acid; a-cresotic 
acid 

2-hydroxy-6-mcthylben20i c 

CH,C6H3(0H^- 

COOH 

152 14 

2898 

2,6-Cre8otic acid 

CHaCsHsfOH)- 

152 14 



acid; 6-hydroxy-o-tolvnc 
acid; ^-m-homoBahcylic 

COOH 




acid 



2899 

3,2-Creaotic acid . . . 

3-hydroxy-2-methylbenzoic 

CH»reHa(OH). 

162 14 



acid, 3-hydroxy-o-toluic 
acid 

COOH 


2900 

3,4~Cre8otic acid 

3-hydroxy-4-inethylbenzoic 
acid, 3-hydroxy-p-tol uic 

CH*C6H3(0H)- 

152 14 



COOH 




acid 



2901 

3,5-Crefiotic acid . . . 

3-hydroxy-5-methylbenzoic 

CHaCeHaCOH)- 

162.14 



acid; 5-nydroxy-m-tohiic 
acid 

COOH 


2902 

3,6-Cre«otic acid . . 

3-hydroxy-6-methylbenzoic 

CH3C«H,(0H). 

152 14 



acid; 6-nydroxy-o-toluic 
acid 

COOH 



^Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
pomt, “C 

Boiling 
point, "C 

Solubility in grams per 100 ml of 

Water Alcohol Ether, etc. 

2880 

col. need, f bz. 


157-9 





2881 

need f w 


129 


V. si s 

V. B. 

V. B. eth. 

2882 

It. yel cr 


90-1 


V. si. 8. 

V. 8. 

V. s> Mh. 

2883 

yel monocl. 


50 

volat. 

sl s. 

S. 

V 3. eth. 


need f. eth 






2884 

hq 

1 0625 

i 

<-20 

195-200 

1. 

8. 

« eth. 



1 052y 






2885 

yel need f w 


106 

exp. 150 

0 222®, 

V. S 

V 8 eth., 8. bz. 






0 8l‘®« 



2886 

col. pr., 

1 0317- 

36 (32-4) 

202 6 

2 4«. 

CO "W 

eth.; 8. 


1 5395 

* 



5 


ord. org solv. 

2887 

80 . f eth , 


135 

subl. 

V sl s 

V 8 

V 8. eth.; 8. 


rhomb f. bz. 






ohl.; sl. s. be. 

2888 

col cr f. w 


144 5 

subl. 

sl s 



2889 

Ing. yel pr . . 


81 


sl s 

8. 

V 8. eth. 

2890 








2891 

yel need. 

1 2399- 

36 5 (32) 

126» 

V sl 3 

V S 

V s eth. 


f dll al. 






2892 

yel pr f eth 


77 


V sl 8 

V s 

V s eth. 

2893 

leaf f. eth 


42-3 

195 

1. 

8. 

V 8. eth. 

2894 

col cr f. bz 


104-5 

267-70 

s. 


s eth ; sl. s. 


+pet eth 






bz , Igr 

2895 

Ing. need, f w 


163-4 


0 142®, 

S. 

s eth , ehl. 






1 16‘®» 



2896 

sm need. f. w 


178 

subl. 

1 4 361®® 

V. 8. 

v.s.eth.; i.chl. 

2897 

Ing need f w 


152 5 


V. sl. 8. 

V. 8. 

i St eth.; i. CJSi 

2898 

need, f, w 


168 

1 

. 

0 14*® 

V. a. 

V. 8. eth. 

2899 

gilt. need. f. Mr. 

1 

115-6 


s 

V. s. 

' i 

V. 8. eth. 

2900 

Ing need . . 


207 

subl 

V. sl 8. 

V. s 

a. eth. 

2901 

tab. f w 


208 

subl. 

5 25i®« 

V 8. 

V 8. eth. 

2902 

need. f. w 


-H*0 100; 


sl s. 

V 8. 

v.8.etb.;i. chi. 




177-8 








(183-1) 






For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


N6. 




Mol. 

Name 

Synonyms 

Formula 

Wt. 

2903 

4,2>Cresotic acid 

4-hydroxv-2-methylben2oic 

CHiCiH,(OH)- 

152 14 



acid; 4-hydroxy-o-toluic 
acid 

COOH 


2904 

43‘'C>esotic acid ... . 

4-hydroxv-3-methylben*oic 
acid; 4-hydroxy-m-toluic 

CHjCeHi(OH)- 

152 14 



COOH 




acid 



2905 

Gresyl alcohol. 

See CrMol. 




Creayl eetere of organic ac 

ids. See "tolyl ester" under th 

e names of the acids 


2906 

Gresyl phosphate. 
Groceic acid. . . . 

See ToM vhotphate. 



2907 

2-naphthol-8-8ulfon)c acid ; 

HOCioHiSOiH 

224 22 



^naphthol-o-monosulfonic 
acid; Baeyer’s acid 



2908 

Groconic add . . 

crocic acid 1 

1 

CiO8(0H)2*3H*0 

196 11 

2909 

Grotonaldehyde 

1 

2-butenal*; crotonif aide- 

CHsCHrCHCHO. 

70 09 

2909M 

hyde; /)-methylacroleiii ; 
propylene aldehyde 




Grotonamide 

a-crotonic amide; 2-buteri- 

CHsCH-CH- 

85 10 



amide* 

CONHj 


2910 

Grotonic acid (a or solid) 

/ron«(f)-2-butenoic acid*; 

CHaCHiCHCOOH 

86.09 


<rons(!)-/5-methylacrylic 

acid 




2911 

, methyl ester. 

methyl of-crotonate 

CsHbCOOCHi .. 

100 11 

2912 

, /S’bromo- 

3-bromo-iron«-2-butenoic 

CH8CBr;CH. j 

165 fH) 


acid* 

COOH 

2913 

, a-chloro-. , . . 

2-chloro-2-butenoic acid* 

(one form) 

2-ethyl-(rcn«(?)-2-butenoic 

CHaCHtCClCOOH 

120 54 

2914 

, a-ethyl- 

CH.sCH:C(C2Ha)- 

114 14 



acid*; 2-peDtene-3-carbox- 
ylic acid* 

COOH 


2915 

, i8-hydroxy-. . 

3-hydroxy-2-butenoic acid*; 

CHiCOH.CH- 

102 09 


desmotropic with aceto- 
acctic acid 

COOH 



2916 

/3-Crotonic acid fliquid), 
a-Grotonic amloe. 

See laocrotonic and. 



2916M 

See Crotonarntde 



2917 

Grotonic anhydride . . 

2-butenoic anhydride*. . . . 

(CHaCHtCH- 

CO)20 

154 16 

2917H 

Grotonic nitrile. 

See Crotononitrile. 


2917R 

Crotononitrile 

crotonic nitrile; 2-buteneDi- 

CHaCHiCHCN 

67 09 



trile*; propenyl cyanide 



2917V 

Grotonyl alcohol . 

See 



2918 

Crotonylene. 

See 2-Butyne*. 



2919 

Crotyl alcohol (and aceta 

te). See 2-J9ui«n-l-of*. 



2920 

Cryptopine. . . . 

C2iH28NO|. 

369 40 

2921 

Crystal violet (base) 

hexamethylpararoeaniline 

1(CH^)8NC6H4]8- 

389 53 

2922 

Cubebin 


CiMHaoOs . . . 

356 36 

2923 

Gumaldehyde 

p-isopropylbenzuldehyde ; 
p-cuminic aldehyde 

C 3 H 7 C 6 H 4 CHO. 

148 20 


Cumaric acid. 

2924 

Sm Coumaric acid. 



2925 

Cumene 

iflopropylbenxene ; 2-phenyl- 

C6H6CH(CH8).. 

120 19 

2926 

, hexahydro-. 

propane; cumol 

See Cyclohexane, iaopropyl-. 



2927 

, a>nitro- 

2-nitro-2-phenyIpropane ; 
(oe-nitroiflopropyl) benxene 

cja8C(N02)- 

(CH,)2 

165 19 

2928 

o-Cumenol. 

See Phenol, o-mprovylr. 



*Naine ai^oved by the International Union of Chemiftry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, ®C 

Boiling 
point, *C 

Solulniit 

Water 

',y in grams per 100 ml of 

Alcohol Ether, etc. 

2903 

monocl. f. 


177 8 

236-7, 

94‘*» 

s: 

•Mi «th. 


al. or vr. 



subl. 




2904 

monocl. 


172 

subl. si. d. 

s. h. 

V. 8. 

V. 8. eth.; 8. 


need. f. w. 






chi. 

2905 








2906 








2907 








2908 

yel. leaf 


- 3 H 2 O, 

subl. 

156 c. 

14.99 c. 




1 

100; anh 








180 





2909 

col inflam. 

0 8575- 

-69;frz. 

104-^ 

18 

•0 

1 n eth., bz., tol. 


liq., 

* 

-74 

(102 4) 



i 


1 438381^’ 







2909M 

need 


158 


si. 8. 

8. 

y. 0 I. 8. eth.; 








si. 8. bz. 

2910 

col. monocl. 

1 018- , 

72 

189 

8 28>* 


bI. 8. Igr. 


need, f w 








or Igr., 

liq. 







1.4228”*7 

0 964“ 






2911 

col liq 

0 981 j 


120 7 

1. 

V. 8. 

V. 8. eth. 

2912 

leaf 


97 (94-5) 


si. s. 

V. S 

V. 8. eth., s. 








CBz, bz. 

2913 

long need 


99 

212 subl. 

2 12 c. 

B. 

8. eth. 

2)14 

col monocl pr 


45 

209 

si. s. 

S. 

V. 8. eth. 

2915 

hq 



d. 

oe 



2916 








2916M 








2917 

col. liq., 

1.0397- 


246-8 

d. 

d. 

1 « eth. 


1.47446 

4 






2917H 








2917R 

col. liq .... 

0 826*-’ 


118-119 




2917 V 








2918 








2919 








2920 

pr. f al , 

i 1 3157 

220-1 (218) 


i- 

si. 8. 

b1. b. eth., chi.; 


opt. t 

1 * 





y. si. 8. bs. 

2921 

vlt. cr. f. bz 


195 


1. 

8. 

8. eth. 

2922 

wh. need. f. 


131-2(126) 

not volat. 

V. si. s. 

1.03« 

2.68 eth., 8. 


al. or bz 

\ 





chi. 

2923 

col. liq., 1.6301 

0 9787 


235 

1. 

8. 

8.«th. 

2924 








2925 

col. liq.. 

0.864- 

-96 9 

152-^ 

i. 

8. 

8 . eth., bz. 


1.4930» 

4 






2926 








2927 

liq 

1 1025- 

-35 

d. 224; 

i. c. 





0 


128-8” 




2928 









For explftsations and abhremtions see beginiuDg ef table. 
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PHYSICAL CONSTANTS OF 


I 

Mol. 

No. 1 Name Synonyms Formula Wt. 


2929 

Gumlc acid 

p-isopropylbensojc acid; p- 
cununic acid 

(CHalaCHCeH^. 

COOH 

164.20 

2930 

Cumic alcohol 

p*i 80 propylbeiizyl alcohol; 

(CHa)2CHC«H4- 

150.21 


p-eumimc alcohol ; cuminyl 
alcohol 

4,6-dimethvlisophthalic acid ; 

CHjOH 


2931 

a-Cumidic acid 

(CH*)jC8H2- 

194 18 


4,6-dimetLyl-l,3-beneene- 
dicarboryhc acid* 

(C00H)2 



2932 

Cumidlne 

p-isopropylanilme . 

(CHa) 2 CHC*H*. 

NHj 

136 20 

2933 

p-Cuminic acid. 

See Ctamc add. 


2934 

p-Cuminic alcohol. 

See Cuimc alcohol. 



2935 

p-Guminlc aldehyde. 

See CumaMehyde. 



29d5M 

Cuminyl alcohol. 

See Cumic alcohol. 



2930 

Gumol. 

See Cumene. 



2937 

Gumylic acid. 

See Durylic acid. 

Ci»H»N2(OH),.. 

310 38 

2038 

Cupreine 

hydroxycinchoDine . 

2939 

Gurarine . . 


Ci9H24N20'0H . 

314 42 

2940 

Gurcumin ... . 

l,7-bi8 (4-hydroxy-3-meth- 
oxyphenylVl,6-hcptadiene- 

l(CHjO)(OH)Ce- 

H8CH:CHC0]2- 

368 37 



3,6-dione* 

CH 2 


2941 

Gurine . 


CisHwNO* 

297 34 

2942 

Guscohygrine (anh ) 


C 18 H 24 N 2 O 

224 34 

2943 

Cuscohygrine (hydrate) 


Ci8H24N20‘34H20 

287.40 

2944 

Guskhygrine. 

See Cuscohygrine. 


307 34 

2945 

Gueparlne 

2-hoinopiperony 1-4-methox y- 

CisHirNOa 


quinolme 


129 08 

2946 

Gyamelide 

s-tnoxanetniimne; insoluble 

(HNCO)a ... 


cyanic acid 



2947 

Gyanamide 

carbamonitnle 

CN.NH 2 .... 

42.04 

2948 

hAnr.yl- 


CftHfiCHiNHCN 

132 16 

2949 

, diethyl- 

iV^-cyano^ethylamine 

CNN(C2H8)2 

98 15 

2950 

2951 

, phenyl-. 

Gyananilide 

See Cyananilide. 
carbanilonitrile. pheiiylcyan- 

CeHsNHCN 

118 13 


amide; iV-cyanoamline 


43 03 

2952 

Gyanic acid 


HOCN .. 

2953 

— ethyl ester 


CaHaOCN . .. 

71 08 

2954 

, ins(^uWe. 

See Cmmdide. 

See Thiocyanic acid. 



2955 

— thio-. 



2956 

Cyanldine.^ 

See o-Triazine. 



2957 

Gyano-. the parent co 

See Cyanuric acid. 
mpoupds {e.g., for cyanoacetic 

acid see Acetic acid, c 

yano-). 

2958 

Cyanogen (gas) . 

ethanedinitnle*; oxalom- 
trile; prussito 

N*;CC:N ... 

52 04 

2959 

Cyanogen bromide 

_J 

bromine cyanide. . 

CNBr. . . 

106 93 


*Name approved by the International Uiuon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


1 

Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 

Solubility in grams per 100 ml ot 

No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

2929 

col. tricl. f. al,. 

1.163^ 

116.5 

subl. 

0.0I3» 

t. 8. 1 

Trs. eth. 

2930 

col.-yel. liq. 

0.978- 


248 4 

si s. 


M eth. 

(oil). 1.522M 

20 



2931 

Ing. pr. f. bz. 


266 


si 8. 

s. h. 



-f al. or 

i 

0320), 






need. f. w. 


subl 

without 



1 

i' 



col. Bq . . . 


melting 





2932 

0 957y 

-63 

225 


s. 

s. eth., bz., a. 

2933 

2934 

2935 
2935M 

2936 

2937 

2938 

concentric 


anh 198 


1. 

8. 

I 

1 

si. 8. eth.; ▼. 


pr. f. eth , 


(202) 




si. 8. bz., ohl. 


la]-175 S"!* 
in al. ® 

1 

1 





2939 

red-br. leaf 


161 


1. 

8. 


2940 

or.-yel. need, 
or powd. 


183 (177) 


*• 

S 

si. 8. eth., CS 2 ; 
0 05 bz.; 8. 
alk.; 1 . Igr. 

2941 

col. cr . . . . 


212 




2942 

oil 

0 9782- 


215» 

00 



2943 

need 

4 

40-iid. ' 




8. eth., bz. 




120-30 




with sep. of 
H 2 O 

2944 








2945 

Ing. col. need 


91-2 



s. 

8. eth. 

2946 

wh amor 

1 127 j 


d. 

0 011« 

1. 

i. eth., ord.org. 
solv.; s. cone. 
HjSO*; si. 3 . 
NH 4 OH 

2947 

col. need , 

1 083 

44 

140» d. 

1 V. 8 

Y. 8. 

8. eth., chi., bz. 


1.4418« 




1 . 

i 

2948 

pi. f. al . 


43 (33) 


i. 


B. eth. 

2949 

bq., 1.4126«. 

0*854 *' 


190, ‘68»® 

i. 

s. 

s. eth. 

2950 








2951 

need. f. eth. 


47 


si s. 

s. 

8. eth. 

2952 

col gas. . . . 

liq.l 140| 


d. 

si s. 


s. eth., ac. a. 

2953 

bq 

1 127“, 


162 d. 

i. 

00 

to eth. 



0 89y 






2954 








2955 








2956 








2957 








2958 

col. pois. gas 

bq« j j 

-34 4 

-20.5 

450*“ 

2 aoo» 

SCO* cm* ^h. 



0.866y; 

2 335 g/1 1 



cm* 

cm* 


2959 

col need . . . 

2 015“ 1 

52 

61.6 

8. 

8. 

8. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt. 

2960 

Cyanogen chloride .... 

chlorine cyanide 

CNCl 

61 48 

2961 

2962 

, tnmer. 

Cyanogen iodide 

See Cyanuric chloride. 
iodine cyanide . 

CNI .... 

162 94 

2963 

Cyanogen sulfide. 

See Thtoeyantc acid, cyanogen 

ester. 


2964 

2966 

Cyanuramide. 
Cyanuric acid (n) . . . 

See .Ammdide. 

«-tnazinetnol; trihydro\y- 

N C(0H)N:C- 

129 08 

2966 

, tnbenayl ester. . 

cyanidine, tncyauic acid 

benzyl cyanurate 

1 

(OH)N:C((>H) 

j 

(C6H5CHjOC-N)j 

399 43 

2967 

2968 

, trithio-. 

Cyanuric chloride 

See Thiocyanuric acid 
trichloro-«-triazine; tn- 

CsClaNs 

184 43 

2969 

2970 

2971 

Cyanurodiamlde. 
Cyanurotriamide. 
Cyclobutane*. . 

chlorocyanidine, tncyano- 
gen chloride 

See Ammdtne. 

See Mdamtne. 
tetramethylene 

CHjCK'.CHsCHj 

56 10 

2972 

2973 

, benawyl-. 

, methyl-. 

See Ketone, cyclobulyl phenyl 

CH,. 

70 13 

2974 

1 ,2-Cyclobutanedi- 

ethylenesuccinic acid 

CHCHsCHaCHa 

CiHeCCOOH)* 

144 12 

2976 

carboxylic acid* 

1 ,3-Cyclobutanedl- 


cai«(cooH)2 

144 12 

2976 

carboxylic acid* 

Cyclobutene*. . 

cyclobutylene 

CH CHCHjCHs 

54 09 

2977 

2978 

9-Cycloheptadecen - 1 -o 
Cycloheptane* 

ne*. See Civeione 
heptamethylene, suberane 

CHs(CH2)iCHa.. 

98 18 

2979 

Cycloheptanol* 

Biiberyl alcohol; suberol, 

CHj(CH/;6CHOH 

114 18 

2980 

Cycloheptanone* . . 

hydroxyheptanietbyleiie 

Buberone; ketoheptamethy- 

C0(CH2)6CH2 

112 17 

2981 

Cycloheptene* 

suberene; suberylene 

CH.CHfCH2)4CH2 

96 17 

2982 

1,3-Cyclohexadlene* .. 

1,2-dihydrobenzene; 

CH-CH(^HCH. 

80 12 

2983 

2984 

, 5-isopropyl>2*met 

1,4-Cyclohexsidiene ... 

clohexadiene 

hyl-. See a-Phellandrene. 
1,4-dihydrobenaene; A'-*- cy- 

CH 2 CH 2 

CH.CHCH^ 

80 12 

2985 

Cyclohexadlene- 1 , 2-dlc 

clohexadlene 

arboxylic acid*. See Phthd 

CH:CHCH2 

ic acid, dikydro-. 


♦Name approved by the International Union of Cbemigtry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 

Solubility in grams per 100 ml of 

Nio. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

2960 

1 

col. liq. or 

1 218-: i 

-6 

13.8 

2500 

10,000 

! 5,000 cm* eth. 


pois. gas 




cm* 

cm* 




1 180- 






2961 








2962 

col need f 


146 5, 

subl. 

b. 

s. 

s. eth., volat. 


eth. or al. 


seal, tube 




oils 

2963 








2964 

I 







2906 

col monocl. 

1 708- 

>360 

d 

0 25" 

0 35» 

V. si. 8. eth.; s. 


r+2H20) 
f w , efflor 






cone HaSC)4 

2966 

n'^'cd f al 


157 

>320 

1 c. 

8 

si. 8. eth. 

2967 








2968 

monocl f. 

1 32- 1 

146 

190 

si s 

V S. 

s. h. eth, ac. 


eth. 

^ I 





a. ; V s chi. 

2969 








2970 








2971 

liq or gas, 

0 703- 

■)9 

1.3 

1 

00 

ao eth.; V. s. 


1 3752« 






acet. 

2972 








2973 

col. lu] , 

0 693 r» 


35-362W 

i 

00 

00 eth. 


1.383620 






2974 

('rtfl) pi f w 


I.l« 


R 

8. 

8. et.h., si s bz 


iirans) {dli 
need. f. bz. 

(d) fa! 


l.l 

103 


S 




•f 123 3“2o 








in w. 








(0 la] 


10.3 






-124 3^ 
in w. 







2975 

(««) pr f w 


13S-0 

252 

34 5 

V S. 

V. si. 8. eth. 




(135-6) 






(Irons) pr 


171 

subl. 

3 8 

V. s. 

V. si. 8. eth. 

2976 

gas 

0 733 - 

4 


2 (-3 to 1) 



8. acet. 

2977 


0 8099^ 






2978 

oil, 1 4440 

-12 

118 1 

1. 

: V. s. 

V. s. eth. 

2979 


0 9717-, 


185 2 

1 1 

V. 8. 

V. s. eth. 



0 


(184 5) 





0 9665 y 


1 




2980 

oil, 1 4602P» 2 

0 9508^ 


179 5 

si. s. 

! V. 8. 

a. eth. 

2981 

oil, 1.4552... 

0 8228- 

4 

i 

I 

115 

1. 

8. 

s. eth. 

2982 

col liq , 

0 8404^ 

-98 

80 5 (83-4) 

1. 

8. 

V. 8 eth 


I 4758, 
(1.4744) 







2'983 


0 8471 - 






2984 

col. hq.. 


86-7(81-2) 

1. 

40 

00 eth 


1 1 46806‘» 

4 





2985 







t 


For explanations and abbremtiona see boginmnc of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

2986 

2987 

1.3- Cyclohezadiene-l, 
4-dicarboxyllc acid^ 

1 .4- Cyclohexadienedio 
Cyclohexane*. . . 

amino-. 

1 

2,3-dibyclrot«%phtharK: acid 

ne*. SeeOumone. 
hexahydrobenxene; hexa- 
methylene 

See CydokexylaMtne*. 

C6H«(C00H)2 

168 14 

2988 

2989 

CsHh. , 

84 16 

2990 

, bromo-* 

cyclohexyl bromide . 

Uefiiibr . . 

163 07 

2991 

, chloro-* 

cyclohexyl chloride . 

CeHnCl. 

118 61 

2992 

1,3-dimethyl- 

hexahydro-ni-xylene 

C6Hio(CH,)2 

112 21 

2993 

, 1,4-dimethyl- . 

hexahydro-p-xylene . 

C6Hio(CHj)2 

112 21 

2994 

, 1,2,3,4,5,6-heia- 

bromo- (« or tratis) 

benzene irons-hexabromidc 

CftHeBre 

557 GO 

2995 

, , {0 or ns) 

benzene /J-hexabromide 

(JeHeBre 

557 60 

2996 

, 1.2,3,4,5.6-heia- 

chloro- (a or trans) 

benzene irans-hexachloride 

CsHsCIb. 

290 85 

2997 

^ ^ p or ns) 

benzene nVhexachloride 

CfiHsCU 

290 85 

2998 



hen-icne -y-hexachlondc 

CeHrCb 

290 85 

2999 

— ! — ! (5) 

lienzene 5-hexachloride 

CeHfide 

290 85 

3000 

3001 

, isopropyl - 

, 4-i8opropyl-l-me 

hexahydrocumene , normen- 
thane 

thyl-. See p-Menthane 

C 3 H 7 CsHn 

126 24 

3002 

- — , methyl- 

hexahydrotohiene, cycio- 
hexylmethane 

CHsCcHn 

98 18 

3003 

, phenyl- 

cyciohexylbenzene, 1. 2.3,4, - 

CsHsCsHn 

160 25 

3004 

, 1.3,5-trlmethyl- 

5,6-hexahydrobiphenyl 
hexahydroroeait y lene 

C6H.(CH3)3 

126 24 

3005 

Cyclohexanecar bo- 
xy lie acid* 

, 2-hydroxy-. 

, 1,2,4,5-tetrahydr 

hexahydrobenzoic acid 

CeHnCOOH. 

128 17 

3006 

3007 

hexahydrosalicylic acid 

oxy-*. See Qmmr and. 

HOCcHwCOOH 

144 17 

3008 

1 ,2-Cyclohexanedi- 
carboxylic acid* 

hexahydrophtlialic acid 

CgHiofCOOH)? 

172 18 

3009 

1 ,4-Cyclohexanedl- 
carboxylic acid* 

hexahydroterephthalic and 

C«Hio(COOH)2 . 

172.18 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 


Solubility in grains oer 100 ml of 


form, color 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

2986 

flocks 1 




1. C., 8. 



2987 

col liq , 






00 eth. 

2988 

1.42900*5 

0 7791 “ 

6 5 

81.4 

1, 

ao 

2989 

col. liq., 







2990 

1 49564“ 

1 3290- 


163-5 

1. 

ao 

00 eth. 


col liq., i 






t « eth , bz. 

2991 

1.46264 

1.0161-^, 

-43.9 

142.5 

i. 

ao 



1 000- 

4 






2992 

col. hq (cis) 

0 7735- 

-85 

121 

1. 

00 

» eth. 


1 4269 

20* ' 







(tro7j«) 1.4254 

0 772- 

4 


119’5« 




2993 

col liq , 1 421 

(««) 2 0 
0.7671^; 

-80 

120 5^5^ 






(trans) 








0 7638- 


119 




2994 

col. monocl. 

* 

212 


1. 

si. .s. 

si s eth ; s. 


pr 






CHCU 

2995 

cub cr. f. bs . 


253 d 



1 

1 . eth , si s. bz. 

2996 

col monocl 

187^* 

157 

288 d. 

1 

s h 

4 35“ chi , 


pr. 

i 

1 89- 





6 5“ bz ; V. s. 
aniline 

2997 

col cr 

297 

subl 

1 

si s 

0 13 CHClj,l« 



* 





bz , 0 289“ 








ac a. 

2998 

need f, al 


112-3 


1. 



2999 

pi . 


129-32 





3000 

col. liq 

0 7902- 


164,7 

1. 

V s. 

V s oth. 

3001 








3002 

col. hq., 1.4235 

0 7864^ , 

4 

-126 4 

100 3 

1. 

s. 

s eth. 



0 769- 

4 






3003 

oil 

0 9440- 

4 

7 

237.5 

! 1. 

V. 6. 

V 6. eth. 

3004 

(cts) col. liq., 

0 773“ 


HO- 





1 4301 0|y^ 



140 5’'‘2 





Urans) " 

0 7720“ 


138 5- 


j 



1 42740i«. 



139’** 




3005 

col monocl 
pr , 1 450l« <» j 
cr f w . . 

1 048“ 

31 

233 

0 201“ 

V. 8. 

V. 8. eth. 

V 8 eth.; si. s. 
bz. 

3006 


111 


V s. 

V s. 




3007 








3008 

(cia) tncl. 
pr f. w. 


192; d 

-ri-o 


0 2 

s. 

a acet. 






>192 

221 


(irani) 

monocl 







3009 

leaf, f w. 

(at) leaflets j 
f. w 


168-9 


V. 8. h. 

s. 

8 eth , CHCU 




1 34 h. 


(trans) pr f. w 


300 subl. 


V s 

si. 8. eth., s. 







acet .1 CHCli 


For explanations and abbreviations see be^innint of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

3010 

1 , 3'Cycloheuinedl- 
one* 

3-hy d rox y-2-cy(lf )he\en- 1 - 
one* (tautomeric form) ; di- 
hydroresorcinol; hydro- 
resorcinol 

COCH 2 COCH 2 CH 2 C 

1 1 

Ha 

112.12 

3011 

1 ,4-Cyclohexanedi- 
one* 

tetrahydroquinone ; 
one tetrahydnde 

C0(CH2)^ 

1 

COCH 2 CH 2 

112 12 

3012 

3013 

1.2.3.4.5.6- Cyclohex* 
anehexacarboxylic 
acid* 

1 .2.3.4.5.6- Cyclohexane 

hexahydromellitic acid 

hexol*. See t-Imniol, 

CsH8(C00H)6 .. 

348 22 

3014 

3015 

Cvclbhexanehexone*, 

hydrate 

Cyclohezanepentol*. 

tnquinoyl hydrate 

See d-Qu«ratd. 

CbOb 8 H 2 O . 

312 19 

3016 

1,3,5-Cyclohexanetri- 
one*, tnoiime 

1 ,3,6-trihydro\anii nobeii- 
Mue, phloroglm mo! triox- 
ime 

C«H6(NOH)j 

171 16 

aoi7 

Cyclohexanol* 

hexahydrophenol , hexahn 

CeHuOH 

100 16 

m018 

, acetate 

cyclohexyl acetate 

CHjCO(X?*Hn 

142 19 

3019 

, benzoate 

cyclohexvl benzoate, c\cIo- 
nexyl benzenetarboxjl- 
ate 

CbH*COOC»Hu. 

204 26 

3020 

, 2-methyl-. 

hcxahydro-o-cresol 

CHsC«H,oOH 

114 18 

3021 

, 3-methyl-(/). . 

f-hexahydro-m-creBol . 

CHsCeHioOH.. 

114 18 

3022 

, 4-methyl- 

hexahydro-p-cresol 

CHuCaHioOH 

114 18 

3023 

Cyclohexanone* 

ketohexamethylene, pimehc 
ketone 

C0(CH2)^CH2. . 

98 14 

3024 

3024M 

, 2,5-dimethyl- (cf) 

, 2-hydroxy-. 

See Adipmn. 

C0CH(CH3)CH2- 

CH2CH(CH3)CH2 
1 

126 19 

3026 

, 2-methyr- . , 

C0CH(CH3)CH2. 

CHaCHzCHz 

112 17 

3026 

, 3-methyi-. , 


C0CH2CH(CH,). 

CH2CH2CH2 

112 17 

3027 

" — , 4-methyl - 


COCH 2 CH 2 CH- 

(CH3)CHaCH2 

112 17 

302B 

Cyclohexanone pinacol 

. See 1 ,2-Ethamdiol, 1 ,2~dicydo 

hexyl~. 



♦Name approved by tbc InternstioDal Union ci Cbemistry. 
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ORGANIC COMPOUNDS (Ctontlnued) 



Crystalline 

Density 

Melting 
pmnt, *C 


Solubility in grams ner 100 ml of 


form, color 

Boiling 
point, T 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

3010 

pr. f. bs. or 


105-6 


s. 

s. 

V. si. 8. etb., 


ethyl acetate 






CSi, lgr.;8. 
ohl. 

3011 

monocl f w 


78 

suH 100 

s. 

s. 

B. eth. 

3012 

cr 


d 


vs. 

V. s. 

V 3 . eth. 

3013 








3014 

micr need f 


C) 


s h 

1 

i eth , s aik. 


dll HNO 3 






3015 








3016 

cr. powd 


exp 155 


V si 8 

V. si. 8. 

s. chi., ac. a. 

3017 

col. need., 

0 9449-, 

24 (22-25) 

161 5 

5 67» 

8. 

s. eth.; « bs.. 


hyg , 

* 





CSi, turpen- 


1 46560«-« 

0 9624- 
1 

1 




tine 

3018 




177(171-0) 

1 . 

fX> 

ao eth. 

3019 




1601* 

1 . 

8. 

8. eth. 

3020 

(cia) col. liq.. 

0 9371 ® 

-9 5 to 

165 

V bI 8. 

00 

8 eth. 


1.4640» 


-9 2 






(Irana) col. 

0 92382® 

-21 2 to 

166.5 

V. sl 8 

eo 

8. eth. 


liq., 1.4611» 
(cts) syrup, 
1.4549721* 

n 

-20 5 

-17 

1 7*1-1 



00 eth 

oU^I 

u — 


1 io^ 

1 03 




(trant) syrup. 

0 9145^ 


174-5"* 





1 . 4549721-8 

* 






3022 

(eta) aromatic 

0 9129 


173-4*5® 

V si s 

* 

s eth. 


liq , 

1.46327«i-» 








(frana) 

aromatic liq.. 

0 9118 


173-4. 5*« 

V. si. 8. 

ae 

3 eth. 


1.4S307»-’ 







3023 

col. hq., 1.4507 

0 9478*-- 

frz. -45 

156 7 (155) 

2 4*« 

8. 

B. eth. 

3024 

oil, 1 44807M; 

0 89852" 


172-174*5® 

i. 

S 

s eth. 


(al *8-1-11 6 







3024M 

3025 

liq , 

0 92481* 


163 

1. 

s 

s. eth. 


1 45049'«-'' 







3026 

hq., (d) 

0.915 


ll>9 

1. 

s. 

8. eth 


1.4466*>; 1 








ta]«+13 38; 
(dt) 1.4430*® 1 

0 9136,. 


168 


s. 

8. eth. 

3027 

hq. 

0 912- 


169 

1 . 

s 

s eth. 


1.44322M-< 1 

4 






3028 



1 






For explanations and abbreviations see boginiuBf of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

3020 

Cyclohexene* 

1,2,3,4-tetrahydrobenzene. , 

CHaCHaCHjCH*. 

82.14 

3030 

3031 

3032 

, 4-i8opropyl-l-me 

, 3-i80propyl-6-me 

, 4-methyl- 

thyl-3-. See Menthene. 
thylene-. See 0-Phdlandre 
1,2,3,6-tetrahydrotoluene. . 

CH:CH 

ne. 

CHiCHCHaCH- 

1 

96 17 




(CH 8 )CH 2 CH 2 


3033 

1 -Cyclohexene- 1 -car- 
boxylic acid* 

2,3,4, 5-tetrahydrobenzoic acid 

CH 2 (CH 2 ) 3 CH:C- 

126.15 



COOH 


3034 

1 -Cyclohexene-1 ,2-di- 
carboxylic acid* 
2-Cyclohexen-l-one, 3- 
Cyclohexyl acetate. 
Cyclohexylamine* I 

AHetrahydrophthalic acid 

C6H8(C00H)2. . 

170.16 

3035 

3036 

3037 

hydroxy-*. See \ ,Z-Cyrlohex 
^e Cyclohexanol, aceiate 
hexahydroamline; ammo- 
cyclohexane 

anedione*. 

06 HuNH 2 

99 17 

3038 

3089 

3040 

3041 

3042 

3043 

3044 

3045 

, i\7-butyl- 

, 7\7-ethyl- . 

, - — , cyclohexylethyltii 

, N-methyl- 

Cyclohexyl benzoate. 
Cyclohexyl bromide. 
Cyclohexyl chloride. 

1 ,3-Cyclopentadiene* 

lolthionocarbamate. See under 

See Cydohexanol, benzoate. 

See Cyclohexane, bromo-*. 

See Cyclohexane, chloro-* 

C 6 HnNH(CH 2 )s- 

CHs 

C 6 HUNHC 2 H 5 
Carbamic acid, cycloh 

CfiRuNHCHs . 

f’H*CHCH-CHCH 2 

; . 1 

156 28 

127 23 
exyU 

113 20 

66 10 

3046 

Cyclopentane* 

pentamethylenc 

CH 2 CH 2 CH 2 - 

70 13 




CHjCHz 

J 


3047 

3048 

3049 
3060 
3051 

, bromo-* 

Cyclopen tanecarboxyl 

, 3-carbamyl-2, 2, 

, 1,2,2,3-tetrameth 

1 ,2-Gyclopentanedi- 
carboxylic acid* 

cyclopentyl bromide 
ic acid, 3-carbamyl-l,2,2 
3-trimethyl-. Seefi-Camph 
yl-*. See Camphohe acid. 

CsH9Br 

-trimethyl-. See 

orowic acid. 

CMCOQRh. . 

149 04 
\a-Cam- 

158 15 

3052 

1 ,3-Gyclopentanedi- 
carboxylic acid* 


C5H8(C00H)2 . 

158 15 

3053 

3054 

3055 

3056 

, l,2,2-trimethyl-( 

, l,2,2-trimethyl-( 

1 ,3-Gyclopentanedicar 
Cyclopentanol* 

cis). See Camphoric acid, 
trans) . See Isocamphonr acid 

boxylic anhydride*. See 

Camphoric anhydride 
CHaCHaCHaCHjC- 

1 1 

' 86 13 

3067 

Cyclopen tanone* 

ketopentamethylene, adipic 
ketone 

HOH 

COCH 2 CH 2 CH 2 CH 2 

t 1 

84 11 

3058 

Cyclopentene* 

CH-CHCH2CH2CH 

68 11 

3059 

3060 

3061 

, 2-acetyl-l,3, 3,4,4- 

1 -Cyclopentene- 1 -eth 
Cyciopentyl bromide. 

pentamethyl-. See Deeoxy 
ylamine, 2,3,3-trimethy 
See Cydopentane, bromo-*. 

mesityl oxide. 

1-. fi-Camphyla 

mine. 


’"Name approved by the International UaJon at Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, “C 


Solubility m grams per 100 ml of 


form, color 
and index of 
refraction 

Boiling 
point, ®C 




No. 

Water 

Alcohol 

Ether, etc 

rro29 

col. liq., 

0 8102- 

-103 7 

83 

1 

a. 

V. 8. eth. 

1 44507« 







3030 








3031 







8. eth. 

3032 

liq 

0 841 — 


102-3 

1 

s. 



0 801y 






3033 

pi , 1 4903 

1 109- , 

i 

38 

243 

0 7s» 





1 072^ 






3034 

monocl. leaf. 


120 


V s 




f. w. 







3035 








3036 

3037 

col liq, 

0 8191- 


134 

si s. 

8. 

8. eth. 

1 43716 

(0 8678) 







3038 

col. liq . . 


200-4 

si s 

V s 

V. s. eth. 

3039 

3040 

3041 

3042 

col lia 

ethylmolihicno 
col liq . . . 

0 868- 
0 


164 

145-7 

.si s. 

si s. 

00 

V 8. 

« eth. 

» eth. 



3043 

3044 

3045 






col liq , 

0 80475- 


42 5 

1 

oo 

» eth., bz. 

1.44461'' 

0 7S10j 






3046 

col. liq., 1.403!. 

-93 3 

49 5 

1. 

00 

» eth. 

3047 

1 487519 

1 3092- 

i 

137-9 




3048 

3049 

3050 

3051 

phoramic and. 

1 6 






(cts): need. f.w. 


139 

anh 150-60 

V s 

8 . 


(fran«): warte 


161 


V. s. h. 

V. 8 

V. si, s. eth.; s. 


f. w. 






ct. ac., si. s. 
bz., chi 

3052 

(cis) pr f w 


121 

300 d. 

V .s h 

V. s. 

V. 8 eth B. 







chi., acet., h. 
bz 



w- 


88 


V s c 



3053 








3054 








3055 


5 0 



si s. 



3056 

oil, 1 41530. 

0 9488^ 


139-40 

8. 


3057 

oil, 1.4366. . 

0 9480” 

-58 2 

130 6 

si. 8 

m 

(o eth. 

3058 

liq., l,4218i«. 

0 7743 y 

-93 3 

45-6 (44) 

1. 

s. 

8. eth. 

3059 








3060 








3061 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

3062 

Cyclopropane* .... 

trimethylene 

CHaCHaCHi. .. . 

42.08 

3063 

, 1,1-dimethyI- 

1,1-dimethyltrimethylene. . 

(CHj)2CCH2CH2 

70 13 

3064 

, methyl- . . . 


CHaCHCH2CH2. 

56 10 

3066 

Cyclopropanecarbo- 
xyllc acid* 

ethyleneacetic aoid 

CH 2 CH 2 CHCOOH 

1 . 1 

86.09 


boxy lie acid.* See Vinaconi 

c acid. 

C8H3(C00H)3 


3066 

3007 

1 , 1 -Cyclopropanedicar 
1 ,2,3-Gyclopropane- 

174 11 


tricarboxylic acid* 


CHjCcHaCH- 

134 21 

3008 

o-Cymene 

o-isopropyltoluene; 2-iso- 

propyl-l-methylbenzene 

(CH|)2 

134 21 

3009 

m-Cymene 

m-i8opropyltoluene : 3-i8o- 

CHaCaH^CH- 


propyl-l-methylben*ene; 

(CH»)2 


3070 

p-Cymene , . . 

cymene; p-iHopropyltoluene . 

CHaCdHaCH- 

134 21 


4-i8opropyl-l-methylben- 

(Uilj)2 




zene 



3071 

, 2-acetyl-. 

See Acetophenone, S-isopropyl- 

2-methyl-. 


3072 

, 2-amino-. 

See Carvarrylamxne. 


213 12 

3073 

•, 2-bromo- . . 

2-br<Mno-4-i8opropyl-l-melh* 

ylbenzene 

CHaCeHsBrCiH; 


3074 

, hexahydro-. 

See p-Menthane 

CioHwNOa 

179 21 

3075 


4-i8opropyl-l-methyl-2-ni- 

trobenzene 


3076 

2-p-Cymenecarboxyiic 

acid, 3-hydroxy-. Seee-T 

hymoUc acid 


3077 

2,5-P-Cymenediol, 

See Thymohydroqwnone. 



3078 

2-p-Cymenol. 

See Carmcrol. 



3079 

3-p-Cymenol, 

See Thymol. 



3080 

Cymldine. 

See Carvacrylamine. 



3081 

Cymophenol. 

See Carmcrol. 



3082 

2-p-Cymylamine. 

See Carvacrylamine. 



3083 

3-p-Gymylamine. 

See Thymylamine. 

HSCH2CH(NH2)- 

121 15 

3084 

/-Cysteine 

l-2-amino-3-mercaptopro- 


panoic acid* ; i-/3-mercap- 
toaianine 

COOH 



3085 

JZ-Cystine 


(8CH2CH(NH2)- 

C00H]2 

240.29 

3086 

d-Cystine . . 


ISCHaCHCNHi)- 

COOHk 

240 29 

3087 

/-Cystine . . . 

1-3,3 -dithiobiB (2-amin(>- 

[SCH2CH(NH2)- 

240 29 


propanoic acid*) , l-P, fi'- 
dithiodialanme; dicysteine 

COOH 12 



3088 

meso-Cystine. . . 


[SCH2CH(NH2)- 

COOH 12 

240 29 

3089 

Cytisine 

ulexine; sophonne ; baptitox- 
ine 

CiiHuNoO. 

190 24 

3090 

d-Cytisolidine. 

See Quinoline, %,8‘dimethyl-*. 



3091 

Dambose. 

See t-Inostlol. 



3092 

Daphnetin 

7,8-dihydroxycoumarin . . 

OCOCHrCHCe- 

1 . 1 

178 14 




H2(0H)2 


3093 

Daturine. 

See Hyoecyamine. 



3094 

c//-Daturine. 

See Atropine. 




♦Name apiuroved by the International Union of CbenEUstry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

Water Alcohol Ether, etc. 

3062 

col. gas 

0 720-7» 

-126 6 

-34 4 

1. 

V. 8. 

V. 8. eth. 

3063 

1 366 ... . 

0 6604 


21 

1. 

S. 

8. eth., HjSOo 

3064 

col. gas. . . 

0 691-“ 


5 

si. s. 

Y. 8. 

V. 8. eth. 

3065 

1.43901» .. 

20 

1 0885- 

4 

18-19 

182-4(181) 

si s. 

8. 

8. eth. 

3066 

3067 

col. cr 


220 


s 

8, 


3008 

3069 

col. liq., 
1.50206«« 
col. Lq., 
1.4938517 « 

0 876^® 

0 8696y 

-73.5 

<-25 

176(175-8) 

175.7 

I 

1 

8 

6. 

8. eth., chi. 

8. eth., ehl. 

3070 


0 8570-*;^ 

-73 5 
(-68 9) 

176 

1. 

V. S. 

8. eth., chi. 

3071 

3072 

3073 

liq 

1 269--- 


233-5 

i 

V 8 

8. eth. 

3074 

3075 

3076 

3077 

3078 

3079 

3080 

3081 

3082 

3083 

3084 

aromatic oil, 

1 53093=® 

cr. powd 

1 0774 “ 


130-5>® 

i. 

V. 8 

V 8 

▼ 8. eth. 

8. ac. a., 
NH 4 OH 

3085 

need 


260 (225-7) 


0 006“ 



3086 

wh. hex pi 


247-9 


0 011“ 

1. 

8. min. a., alk. 

3087 

hex. pi. f. dil. 
HCl, 1.700, 
1.640, [a] 
-206^^ in dll. 
HCl*^ 


258-61 d. 


0 011“ 
0.06275 

1. 

i. eth., chi., 
bs.; 8. min. a., 
caustic alk., 
NH 4 OH 

3088 





0 006*5 



3089 

col. Ig. 
rhomb, cr. 
(al-llO.l-IJ 
in w. 


152-3 


78“ 

30. 1» 

i. eth., CS 2 , 
CCU: 8. chi., 
bz. 

3090 

3091 

3092 

pa ycl. need . 


256 


V. 8 h. 

8 h dil. 

V. si. s. eth.; i. 
chi, bs. 

3093 

3094 









For explanations and abbreviations see beginning of taUe. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

3094M 

1,3-Decadiene* 


(CHa)(CH2)j- 

138.25 




CH*CHCH:CH2 


3005 

Decalin. 

See Naphthalene, decahydrch*. 



3006 

Decamethylene glycol. 

See 1,10-Decanediol*. 



3007 

Decanal*. 

See Caprtddehyde. 



3098 

Decanamide*. 

See Capramtde. 



snoQ 



CH8(CH2)8CH, 

142.28 

3100 

, 1 -amino-. 

See Decylamtne*. 


3101 

, 1-iodo-* 

prwn-n-decyl iodide. , 

CH3(CH2)»I. . . . 

268.19 

3102 

Decanedioic acid*. 

See Sebaac acid. 



3103 

1 , 1 0-Decanediol* . . 

decamethylene glycol . . 

CH 20 H(Ca,)fr. 

174.28 

3104 

Decanenitrile*. 

See Caprinitrde. 



3105 

Decanoic acid*. 

See Capnc acid 



3106 

Decanoic anhydride*. 

See Capric anhydride. 



3107 

1 -Decan ol* 

n-decyl alcohol , nonylcarbi- 

CH8(CH2)8CHjaH 

158 28 



nol 



3108 

, acetate 

n-decyl acetate 

CH8C00(CH2)»- 

200 31 




CH3 


3109 

, nitrate 

n-decyl nitrate 

CH8(CH2)90N02 

203 28 

3110 

, nitrite 

n-decyl nitrite. 

CH3(CH2)»0N0 

187 28 

3111 

.sulfate... . 


{CH8(CH2)»]2SU4 

378 60 

3112 

4-Decanol* .... 

hexylpropylcarbinol . sec- 

CH3(CH2)2CH. 

158 28 



decyl alcohol 

0H(CH2)6CH8 


3113 

2-Decanone*. . 

methyl octyl ketone 

CH 3 COC 8 H 17 

166 26 

3114 

3-Decanone* . 

ethyl heptyl ketone 

C2HfCO(CH2)6- 

156 26 




CH 3 


3115 

4-Decanone* . . 

hexyl propyl ketone 

CH3(CH2)2C0. 

156 28 




(CH2)&CH3 


3116 

Decanoyl chloride*. 

See Capryl chlonde. 



3117 

1-Decene* 

n-decylene ... . 

CH2:CH(CH2)7- 

140 26 




CH 3 


3118 

Decine. 

See Decyne*. 



3119 

n-Decoic acid. 

See Capnc add. 



3120 

n-Decyl alcohol. 

See Decanal*. 



3121 

aec-Decyl alcohol. 

See 4~Decanol*. 



3122 

fer^-Decyl alcohol. 

See i-Heptanol, i-propyl-*, 3- 

Ortnnol, 3-ethyl-* 


3123 

n-Decyl aldehyde. 

See Capraldehyde 



3124 

n-Decylamide. 

See Capramtde. 



3125 

Decylamine*(n) 

1-aminodecane 

CH3(CH..)»NH2 

157 29 

3126 

n-Decylene. 

See 1-Decene*. 




n-Decyl esters. 

See under 1-Decanol. 



3127 

n-Decylic acid. 

See Capric acid. 



3128 

n-Decylic amide. 

See Capramtde. 



3129 

n-Decylic anhydride. 

See Capric anhydnde. 



3130 

prim -n-Decyl iodide. 

See Decane, 1-todo-*. 



3131 

1-Decyne* 

1-decine; n-octylacetylene 

CH;CfCH>)7CH, 

138 25 

3131H 

5-Decyne* 

5-decine, dibutylacetylene . 

CiH,C'C-04H, 

138 25 

3132 

Dehydroacetic acid 

3-acetyl-6-methyl-2 ,4-pyran- 

OCOCHfCOCHs)- 

168 14 



dioue 

1 





C0CH:C(CH3) 


3133 

Dehydromucic acid . 

2,5-furandicarboxylic acid 

C4H20(C00H)2 

156 09 

31.34 

, dimethyl eater 


C4H20(COOCH8)2 

184 14 

3135 

, tetrahydro-3, 4-di 

hydroxy-. See hosacchnnc a 

nd 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 


Melting 
point, **0 


Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Density 

g/ml 

Boiling 
point, ®C 




No. 

Water 

Alcohol 

Ether, etc. 

3094M 

liq 

0 760» 


168-70 




3095 








3096 








3097 








3099 

col. liq , 

0 73014- 

-30 to -32 

174 

i. 

eo 

00 eth. 


1.41203 

* 






3100 








3101 

hq , 1 482P9 

1 2567- 


1.32>s 




3102 


* 





i. eth. 

3103 



71 5 

179«i 

V .si .s 

s 

3104 








3105 








3106 

3107 

col vise liq., 

0 8292- 

-6 

231 

i 

s. 

00 eth. 


1.43682** 

* 





8 . eth., bz. 

3108 

col. hq . . 


-15 05 

191 5; 

1 . 

8 . 



125'5 




3109 

hq 

0 951- 

t 


127-8»» 




3110 

h, 



105-8“ 




3111 


37.^7 8 





3112 

thk col oil 

0 826- 

4 


210-1 

1 

S. 


3113 

hq or need., 

0 825 

14 (2 5) 

211 

1 . 

s. 

8. eth. 


1 4263« 






s. eth. 

3114 

i»q 



211 


s. 

3116 

col. liq . . 

0 824- 

4 

-9 

207 

V si s. 

to 

80 eth. 

3116 







« eth. 

3117 

col hq., 

1 43851’ 

0 763- 

-87 

172 

1 

00 


3118 








3119 








3120 








3121 








3122 








3123 

1 







3124 





.si 8 


8. etli. 

3125 

col hq or 

0 951 ®- 

17 

220 5 

3 . 1 

1 

lc.al 

* 1 






3126 1 








3127 








3128 








3129 








3130 

3131 

col. hq 

0 791 

-40 

80-2»* 

1 

s. 

8. eth. 

3131 H 

col. hq., 1.4311 

0 767325 


78 8«; 

1. 

8. 

8. eth. 



116“s 




3132 

rhomb, need. 


109 

270 

1« 

8. h. 

s. eth. 


or pi. 







3133 

pi. f. h. al.; 


>320 


1 . c. 




need. f. w. 







3134 

need. f. w 


109-10 

154-6“ 

1 . c. 

8. 

8. eth. 

3135 









For explanations and afcibreviations see banning of taUe. 
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PHYSICAL CONSTANTS OF 


No 




Mol. 

Name 

Synonyms 

Formula 

Wt. 

3136 

Dehydromucyl chlorid 

e 2,6-furandicarbonv! chloride. 

ca20(coci)2 

192 99 

3137 

Delphinine 


Ca4H47N09 

613.73 

3138 

Derritol 


C 21 H 22 O 6 . . . 

370.39 

8139 

Desoxalic acid 

1 ,2-dihydroxy-l, 1 ,2-etliane- 
tncarboxyhc acid 
of-phenylacetopheiione; ben- 
zyl phenyl ketone 

See Benzamarone; hohemama 

(COOH)CH(OH)- 

194.10 

3140 

Desoxybenzoin 

C(PH)(C00H)2 

CjasCHsCOCeHj. 

196 24 

3141 

, a,a'-benzalbis>. 

rone. 


3U2 

Desoxymesityl oxide . 

2-acetyl- 1 ,3.3, 4,4-pen ta- 
methylcyclopentene 

C 12 H 20 O. . , . 

180 28 

3143 

Dextrin 

starch gum; British gum, 

(CeHioOO. . 

. (162- 



amyhn; gommelin 

.14), 

3144 

Dextronic acid. 

See D-Gluconic acid. 



3145 

Dextrose. 

See D-Qluco»e. 




Di-. For dibromo, diethyl, e 

tc. derivatives see the parent c 

ompounds (e.g., Ace 

tie 

3146 

Dlacetamide 


(CH3C0)2NH 

101 10 

3147 

3148 

, JV-phenyl-. 

See [hacetanihde. 
A-phenyldiacetamide; N,N- 
diacctylainhnc 

(CHaCO)2NC6Hs 

177 20 


3149 

, p-ethoxy- 

A^,^-diaoetyl-p-phenetidine. . 

(CH3C0)2NC6H4- 

OC 2 H 5 

221 25 

3150 

Diacetin. 

See Glycerol, dwceiate. 


3151 

Diacetoacetic acid. 

ethyl 2-acetyl-3-oxobutano- 

(CH3C0)2CH- 

172 18 


ethyl ester 

ate*; ethyl a-acetylaceto- 
acetate 

COOC 3 H 5 


3152 

Diacetone alcohol. 

See 2’Pentanone, i-hydroxy-i- 

methyl-*. 


3153 

Diacetonealkamine, b 

enzoylvinyl-. iSee B-Eucai 

ne 


3154 

Diacetosuccinic acid, 

diethyl 2,3-diacetylbutane- 

(CHaCOCHCOa 

258 27 


diethyl ester 

dioate*; ethyl a,/3-diacetyl- 
succinate 

C2H5)2 


3155 

, Diacetyl. 

See 2,3~BHtanedione* 



3156 

Diacetyl dioxime. 

See Glyoxime, dimethyl- 



3157 

Diacetyi peroxide. 

See Acetyl peroxide 



3158 

Dial. 

See Barbituric acid, 5,5~dially 

/- 


3159 

Diallyl. 

See 1,5-Hexadiene* 



3160 

Diallylamine . ... 

di-2-propenylamine* . 

fCH2:CHCH2)2NH 

97.16 

3161 

Diallyl sulfide. 

Sm AUyi sulfide. 


3162 

Dialuramide. 

See Uramil. 



3163 

Dialuric acid 

6-hydroxybarbituric acid , 
tartronylurea 

NHCONHCO- 

144 09 



CHOHCO 



Diamino-. See the parent 

compounds (e.g , for diaminop 

henol see Phenol, di 

amino- ; 

3164 

Diamylamine 

di-n-amylamine 

[rHa(CH2)4]2NH 

157.29 

3165 

Diamyl ketone. 

See ^Hendecanone*. 

3166 

Di-n-amyl sulfate. 

See Atnyl sulfate. 



3167 

Diarsenic tetramethyl. 

See Cacodyl. 



3168 

1,2-Diazine. 

See Pynianne. 



3169 

13-Dlazine. 

See Pyrimidine. 



3170 

1,4-Dlazine. 

See Pyranne. 



3171 

Diazoacetlc acid, ethyl es 

ter. See imder Acetic acid, diaz 

0 -. 


3172 

Dlazoaminobenzene* 

1,3-diphenyltnazene*; ben- 
zenediazoanihdo 

CaHaNiNNHCeHa 

197 23 

3173 

, (isomeric form) , 


C*H*N:NNHCaHs 

197 23 


•Name approved by the Interaational Union of Chemiatry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


i Solubility in aram 

IS per 100 ml of 


form, color 

Boiling 

point, 



No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

3136 

yel. pi . 


80 

ca. 245 

V. 8. 


V. 8. eth. 

3137 

rhomb, pi . 


191 d. 


0 002*» 

48* 

9** eth.; v. s. 
chi. 

8138 

yel. need, f 


161 





me. al. 







3139 

hyg cr 



d. 50 

V. 8. 

V, 8. 

si. 8. eth. 

3140 

wh pi f al 


60 (55-6) 

322 

si 8 h. 

S. 

8. eth. 

3141 








3142 

liq 



218-20 

i 



3143 

col. amor., 

1 0384*- 

d 


s 

1. 

i. eth. 


(a] gen 
>-f200°D 







3144 








3145 

acid, dibromo-; | 

fiemene, di"i 

hyl-). 





3146 

col. need. 


78 

223 5 

s. 

8. 

8. eth., Igr. 


f. eth. 






3147 








3148 

col. pi. f Igr. 


37-8 

142»i 

s 

B. 

s. bz., Igr., tol. 

3149 

col need. 


53 5-54 

182» 

0 25 

V. 8. 

V. si. 8. eth. 


f Igr. 


(55-56) 




3150 


1 104- , 





3151 

col. liq , 


211 si d 

si. s. 

V. 8. 

V. B. eth. 


1.46950>8 5 

1 089- 






3152 


25 






3153 








3154 

oi oil 




V. si. 8. 

8. 

8. eth.; 10 Igr. 


02 or. 


20-2 



V. 8. 

V. 8. eth 


as pr 


31-2 


i 

V, 8. 

V. 8. eth. 


04 rhomb 

1 200- 

89-90 



15 

20 eth. 

3155 


* 






3156 








3157 







1 

3158 








3159 








3160 

hq 



111-2 




3161 







3162 








3163 

col tetr 


214-5 d 


si s. 




for diaminonaph 

thalene sec 

Naphthalene 

diamine). 




3164 

col liq 



202-3’« 

V. si. 8. 

V.8. 

ao eth. 

3165 






3166 








3167 








3168 








3169 








3170 








3171 








3172 

( 1 ) golden*yel 


98-9 

d w si. 

1. 

8. h. 

8. eth., bz. 


leaf, or pr. 
f.al. 



exp. 





( 2 ) yel, pr. . , 


80-1 





3173 

yel. pr . . 


80-1 


i. 

8. h. 

8. eth., bz., igr. 


For explanations and ablireviations see befinniog of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

3174 

Diazoaminobenzene, 

1 ,3-6i«( p-nitrophenyl) tn- 

NO 2 C 6 H 4 NNN- 

287.23 


4,4'-dliiitro-* 

azene* 

HC 6 H 4 NO 2 


3176 

, 4-methyl-. 

See Tnazene-l-TphenyUZ-Thtoly 

1-. 


3176 

1.1 '-Dlazoamlnonaph- 
thalene*'' 

2. 2 '^Diazoaminonaph- 
thalene* 

Diazobenzene chloride 

1,3-di-l-naphthyltnazene* , 

CioHtN-NNH- 

C 10 H 7 

CioHrNrNNH- 

C 10 H 7 

chloride*, etc. 

297 35 

3177 

l,3-di-2-uaphthyltriazene* . 

297 35 

3178 

, etc See Benztnediatonium 


3179 

Diazobenzene imide. 

See Benzene, trxazo-. 


3180 

Diazobenzene perbrom 

ide. ^ Benzenedxazonium trib 

romide*. 


3181 

Diazobenzolic acid. 

See Aniline, N-nitro-. 



3182 

1,2-Dlazole. 

See Pyrazole. 



3183 

Diazomethane. 

See Methane, dtazo-. 



3184 

Dibenzanthracene . . 

C2oH,4 

278 33 

3185 

Dibenzo-p-dithiin. 

See Thianthrene. 



3186 

Dibenzofuran 

diphenylene oxide; biphen- 

C6H4()C8H4 . 

168 18 



y4ene oxide 

L-"‘— ...-J 


3187 

, 3-amlno- 

Ci2H70NH2... 

183 20 

3188 

, 2-bromo- 


Ci2H7BrO 

247.09 

3186 

, 3-nitro- 


02NCi2Hr0 

213 18 

3190 

2-Dibenzofurancarbo- 


C 12 H 7 O COOH 

212 19 


xylic acid 



3191 

Dibenzo(a,i)phenanth 

rene. See Ptcene. 



3192 

Dibenzo-l,4-pyran. 

See Xanihene. 



3193 

Dibenzopyrrole. 

See Carbazole. 



3194 

Dibenzothiophene-2,7 

-diamine, 9-dioxide. See Be 

nzidine sulfone 


3195 

3196 

Dibenzoyl. 

Dibenzyl. 

See Benzil 

See Bibemyl. 


3197 

Dibenzylamine* .... 


(C6H5CH2)2NH 

197 27 

3198 

, dibenzylthiolthionocar 

hamate See under Carhatmc a 

cid, dibenzylthiolthio 

710- 

3199 

, iV-phenyl- . ... 

iV,iV-dibeiizylaniline 

(CeJU'HihN- 

CoHt 

273 36 

3200 

Dibenzyl disulfide. 
Dibromo- . See the parent co 

See Benzyl dimlfide 
rnpounds (e.g., for dibromoben 
l-Preponof, 2,3-di6romo-* 

zene see Benzene, dt 

bromo-). 

3201 

^-Dibromohydrin. 

3202 

Dibutylamine* 

, .^-phenyl-. 

di-n-butylamine 

(C4H»)2NH 

129.24 

3203 

See Aniline, N,N-dibutyl- 


3204 

Dl-n-butyl sulfate. 

See Bvtyl sidfate 



3205 

Dichloramine (T) ... . 

N.J\r-dichloro- 2 >- toluene- 

CH,C6H4S02NCl2 i 

240 11 



sulfonamide 




Dichloro-. See the parent ’ 

compounds (e g , for dichlorobe 

rizene see Penzenc, dt 

chloTO-) 

3206 

a-Dichlorohydrin. 

See 2-Proj)anol, 1 ,3-dichloTO- * 

3207 

/3-Dichlorohydrin. 

See l-Propanol, 2,‘i-dichloro-* 



3208 

Dichloronitrohydrin. 

See 2-Propanol, 1 , ’^dichloro-. 

nitrate*. 


3209 

Dicyan (o) diamide. 

See Gmntdine, l-cyano-. 



3210 

Dicyan (o)diamidine. 

See Urea, ymnyU. 



3211 

Dicyclohexylamine’*- 


181 31 

3211M 

Dicyclopentadiene . . 


C 10 H 12 

132 20 

3212 

Dicysteine. 

See l-Cystine. 



3213 

Di-n-decyl sulfate. 

See l-Decanol, sulfate 



3214 

Di-n-dodecyl sulfate. 

See Dodecyl sulfate. 



3215 

Diethanolamine 

diethvlolamine, 2,2-imino- 

HN(CH2CH20H)2 

105 14 



dietnanol; ^,/9-ihydroxv- 
diethylamine, iminoethyl 





alcohol (incorrect) 




[ Diethyl. For diethyl deriv 

atives see the parent compound 

8(e.g.,fordiethylben 

zene see 


*Namp approved by the International Union ol Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, *0 

Boiling 

point, 

1 Solubility in grams per 100 ml of 

No. 

Water 

Alcohol' 

Ether, etc. 

3174 

3175 

3176 

yel. cr .... 

yel leaf. f. al. 


233 d. 
(224-6) 

exp. 


i 

V. si. 8. 
h. 

8 eth 

3177 

3178 

3179 

3180 

3181 

3182 

3183 

3184 

red need f 
xylene 

or. tab. f. bz. 


156 

267 5 


1. 

i. 

i. eth , ac. a., 

3185 

3186 

or brnsh. 
need. f. ac. a 

col leaf f. al , 


87 

288 

1. 

si. 8. 

c. bz. 

V. s. eth ; s. bz. 

3187 

bl. fluor. 
need 


99-99 5 


j 

V. s h. 

V. 8 eth 

3188 

leaf 


no 

220” 

1 

8. h. 

8 eth 

3189 

yel need 


181-3 


1 

si. 8. j 

sl s. eth ; s. h. 

3190 

amor 


246-7 


V si s. 

i 

s. h. 

glac ac a. 
s eth. 

3191 

3192 

3193 

3194 

3195 

3196 

3197 

col hq., 

i 

1 026” 

-20 

300 (268 

1 

V 8. 

V. 8. eth. 

3198 

3199 

1 57432” 

need ot pr. 

1 04436®^- 

71-2 

-71“*) 

>300 d 

1. 

sl. s. 

s. eth , bz. 

3200 

3201 

3202 

f al.. 

1.60647** 

col hq . 

0 767 y 

(69 5) 

159-61 

s. 

V. 8. 

V, s. eth. 

3203 

3204 

3205 

3206 

3207 

3208 

3209 

3210 

3211 

pa yelsh cr 
or powd. 

col. liq . . 


83 

254-6T« 

si s. 

si. s. 

3. 

V. S. 

3. eth., bz., 
dll., CCl4,ac. 
a. 

00 eth. 

3211M 

col. cr 

0‘976« 

32 9 

170 si. d. 


V. 8. 

V. 8. eth. 

3212 

3213 

3214 

3215 

liq or col pr , 

1 0966- 

28 

2o8 

GO 

00 

V. sl. 8. eth.* 


1 4776” 

Benzene, diethyl 

4 

-). For die 

thyl esters o 

f organic ac 

ids see tfa 

e acids. 

d. 8. bz. 


For explanations and abbreviations soe beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

\ 

Formula 

Mol. 

Wt. 

3216 

Dicthylamine* 


(C2H*)2NH . . 

73 14 

3217 

, diethylthiolthionocarba 

mate. See under Carbamte act 

d, dxethylthiolthiono-. 


3218 

, hydrochloride 

diethylammonium chloride*. 

(C2Hs)NH HCl. . . 

109.60 

3219 
3219M 

3220 

3221 

, iV-cyano-. 

, 2,2 - diamino-. 

, 15, ^ '-dihydroxy-. 

, p,^'-dihydroxy-N 

, /V-formyl-. 

, ^-hydroay-. 

, JV-methyl- 

See Cyanamide, didhyl-. 

See Ihelhylenetnainine. 

See Dtethanolamtne. 
-methyl-. See Ethanol, 2,2'- 

methylxmxnodx-. 


3222 

3223 

3224 

See Formamide, N,N-dicthyl-. 
See Ethanol, 2-ethylaviinO’*. 

(CjHtlaNCHs . 

87 16 

3225 

, JV-nitro- 

dicthylnitramine, mine di- 

(C2H,)2NN02 

118.14 

3226 

, 7V-nitro»o- 

ethylamide 

dietnylnitrosanoine; lutrotia 

(C2H^)2NN0 . 

102.14 

3227 

3228 

3229 

3230 

3231 

, iV-phenyl-. 

Diethylenediamine. 

1 Diethylene dioxide. 

Dicthylene disulfide. 

1 Diethylene glycol . . . 

diethylamide 

See Anxhnt, N ,N -diethyl-. 

See Piperazine. 

See p-thoxane. 

See p-Dithane. 
2.2'-oxydiethanol; 2,2 -di- 

0(CH2CH20H)2... 

106 12 

3232 

3233 

, diethyl ether. 

, dioleate 

nydroxyethyl ether 

See Ether, bte (fi-ethoxyethyl). 

(C 17 H 83 COOC 2 . 

Ei)xO 

(Ci7H*6COOC2- 

635 00 

3234 

, distearato 

glycosterin . 

639 03 

3235 

, monobutyl ether 

2-( (8-butoxyethoxy)ethanol * ; 
butyl “Carbitol’*^ 

H4)20 

C4H»0CH2CH2- 

162 23 

3236 

, raonobutyl ether ace- 

OCH 2 CH 20 H 

C4H.0(CH2)20- 

204.26 

3237 

tate 

, monoethyl ether . 

2-0-ethoxycthoxy)ethan- 
ol*. “Carbitol" 

. 

(CH2)200CCHg 

CjHjOCHcCHgO- 

134 17 

3238 

, monoethyl ether ace- 

CH 2 CH 2 OH 

1 C2H50(CH2)20- 

176 21 

3238M 

tate 

, monolaurate . 

"Glaurm” 

(CH2)200CCHs 

CuHtaCOOCgHi- 

288 42 

3239 

, monomethyl ether 

2-( ^methoxyethoxy)ethan- 
ol*. methyl "Carbitol” 
noethyl alcohol. See 4-Mo 
2,2'-diaminodietbylamine . 

OC 2 H 4 OH 

CH80CH2CH20- 

120 15 

3240 

Diethylene oxide 2-imi 

CH 2 CH 2 OH 

rpholxnethanol. 


3240M 

Diethylenetriamine 

(NHjCgHtlaNH .. 

103 17 

3241 

3242 
3242H 
3242R 

3243 

Diethylenimide oxide. 
Diethyl ether. 

Diethyl formal. 
Diethylolamine. 
Diethylphosphorlc 
acid 

Diethyl sulfate. 

Diethyl sulfite. 

Difurf urylamine . . . 

Morpholine. 

See Ethyl ether. 

See Methane, dteihoxy-. 

See Diethanolamine. 
diethyl hydrogen phosphate 

P0(0C2H*)20H 

154 11 

3244 

3245 

3246 

See Ethyl eulfate. 

See Ethyl eidfite. 
a,at'-di-2-furyldimethyl- 

(C4H30CH2)2NH 

177 20 

3247 

m -Digallic acid 

amine 

gallic acid 3-monogallatr . 

C 14 H 10 O 9 

322 22 

3249 

3250 

Diglycolamidic acid. 
Diglycolic acid 

See Acetir acid, iminodi- 
oxydiethanoic acid*; oxydi- 

0(CH2C00H)2 

134 09 

3251 

3252 

3253 
3264 
3256 
3256 

DIglycolide. 

Diglycolyl dlamide. 
Diguanide. 

Di-n-heptyl sulfate. 
Di-rt-hexadecyl sulfate 
Dlhexyl. 

acetic acid 

See Olycolide. 

See Glycine anhydride. 

See Biffwnide. 

See Heptyl eulfale. 

. See Celj^ eulfate. 

See DodeeatK*. 




*Name approved by the Intcmatiooal Unioa of Chemistry. 
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ORGANIC COMPOUNDS (Gantinued) 



Crystalline 
form, color 

Density 

Melting 
pmnt, *C 

Boiling 
point, “C 

Solubility in grains per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

3216 

col. inflam. liq , 

.7108- 

-50 (-39) 

55.5 

81.6»« 

s. 

8. eth. 


1.38730« 






3217 








3218 

leaf. f. et. al . 

1 048- 

219-20 

330 

232*» 

si. S. 0. 

i. eth. 

3219 
3219M 

3220 

3221 

3222 

3223 

3224 

col. liq 

i 


63-5 

V. s. 

S. 

s. eth. 

3225 

liq 



206«’ 

si. s. 

go 

«c eth. 

3226 

yel. liq., 

0 9422- 


177 

s. 

oe 

00 eth 


1 43864«-« 



(175.4) 




3227 







3228 








3229 








3230 








3231 


1 132* ; 

1 1177» 

-10 45 

244 5 

8. 

S. 

B. eth. 


(-6 5) 

(245-50) 

3232 








3233 

pa. yel liq . . . 

0 9310^ 



disper- 

flO 

» eth. 

3234 

wh. wax-like 

0.9333- 

54-5 


dispjr- 

1. 

i. eth. 


solid 

4 

0.9553^ 



sible 



3235 

col. Uq 


231 2 


V. 8. 

T. 8. eth. 

3236 

liol liq 

0.985- 


245 




3237 

col. liq 

4 

0.9902- 

4 


201 9 

00 

V. 8 

B eth. 

3238 

col. liq 

1.009- 


218 

oo 



3238M 

straw-colored 

4 

0 960- 

17-18 

>270 

1. 

8. 

8 eth. 


oily liq. 

26 






3239 

col liq., 

1 0354- 


193 2 

00 




1.4264« 

4 






3240 

3240M 

col.-yel. liq 

0 9586- 


207 1 

00 

8. 

i. eth 

3241 

to 






3242 
3242 H 

3242 R 

3243 

Uq 

1 175 


203 3 

1 


1 

3244 








3245 

1 







3246 

col. liq 



lU2-3‘ 

1. 


8. eth. 

3247 

need.C+lHjO) 
f. al. -f w. 


268-70 d 





3249 








3250 

rhomb, or 
monocl. pr. 

(-f IH 2.0)1. w. 


148 

d. 

s. 

8. 

8. eth. 

3251 







3252 








3253 








3254 








3255 








3256 









For explanations and abbreviations see begizmini of table. 
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PHYSICAL CONSTANTS OP 


— 1 




Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

3257 

Di-n -hexyl sulfate. 

See Hexyl sulfate. 



Dihydro-. See the parent c 
Dihydroxy-. Seetheparen 

ompounds (e.g., for dihydronap 
t compounds (e.g., for dihydrox 

hthalene see Naphih 
yanthraquinone, see 

alene, 

3268 

Diimide, dinaphthyl-. 

! See Azonaphth^ene. 



3269 

, diphenyl-. 

See Azobenzene. 



3260 

, dixenyl-. 

See Azobiphenyl. 



3261 

, ethylphenyl-. 

See Benzeneazoetiuine. 



3262 

, methylphenyl-. 

See Benzeneazomethane. 



3263 

, a-naphthyl- /3-na 

phthyl-. See l,2'-Azomphth 

thalene. 


3264 

Diisoamylamlne 

bis ( 7 -raethylbutyl)amine* , 

1(CH3)2CHCH->- 

CHsl^NH 

157 29 

3265 

Diisoamyl sulfate. 

Sec Isoamyl sxdfate. 



3266 

Diisoamyl sulfide. 

See Isoamyl sulfide. 


129 24 

3267 

Diisobutylamine ... 

bi8(/5.methylpropyl)amine* . 

1(CHs)‘.CIIOH2].2- 

NH 

3268 

3269 



(CH3)2C;CHC- 

112 21 

Diisobutyl sulfate. 

See Isobutyl sulfate. 

3270 

Diisocrotyl. 

See 2,4rHexadtene, 2,5-dtTnethy 

{-*. 


3271 

Diisopropylamine^ . 


101 19 

3272 

, iV-nitroso- 

dusopropylnitrosamnie ; m- 

[(CH3)2CHj2NNO 

130 19 

trous diisopropylamide 



3273 

Diketone, dimethyl. 

See 2,Z-Buianedtone*. 



3274 

, diphenyl. 

See Uenzxl 



3275 

a, 7 -Dilaurin. 

See Glycerol, 1,3-dtlaurate. 



Dimethyl. For dimethyl d 

erivatives see the parent compo 

unds (e g,, for dimet 

hvl- 

3276 

Dimethylamine* .... 


(CIU).NH .. 

45.08 

3277 

, dimethylthiolthionocarb 

ainate. See under Carbamic act 

d, dimethyUkiolthiono 

. 

3278 

, hydrochloride 

diraethylammomum chloride* 

(CH3)2NU HCl 

’ 81 55 

3279 

, a.a'-dicyano-. 

See Acetonitrile, iminodi-. 



3280' 

, a,a'-di-2-furyl-. 

See Difurfurylamtne. 


90 08 

3281 

, 7V-nitro-. . . 

dimethylnitramine; nitric 

(CH3)2NN02 

3282 

, iV-nitroso- . . 

dimethylamide 
dimethyimtrosamuie; nitrous 
dimethylamide 

chloride. See Cacodyl chlond 

(CH8)2NN0. 

74 08 

3283 

Dimethylarsenic mono 

e. 


3284 

Dimethylenimin e. 

See Ethylemmine. 



3284M 

a, a-DImethylpropy I. 

See tert-Butyl. 



3285 

Dimethyl sulfate. 

See Methyl sulfate. 



3286 

Dimethyl sulfite. 

See Methyl sulfite 



3287 

1,2,7,8-Dinaphthanthr 

acene. ^ Dibenzanthracene. 

1 


3288 

a-Dinaphthol. 

See 4A'-Bt-l-naphthol. 



3289 

Dinaphthyl. 

See Binaphthyl. 

CioHtNHUioH? .. 

269 33 

3290 

Di- 2-naphthylamine ♦ 

3291 

Dinicotinic acid 

3,5-pyridinedicarboxylic acid * 

C5H3N(C00H)2 

167 12 


Dinitro-. See the parent co 

inpounds (e.g., for dimtrobenze 
See Nonyl sulfate. 

ne see Benzene, dinitr 

0-) 

3292 

Di-n-nonyl sulfate. 



3292M 

Dioctadecylamine*(n) 


[CH8fCH2)i7]2NH. 

521 98 

3293 

Di-n-octadecyl sulfate. 

See Octadecyl sulfate. 



3294 

Di-n-octyl sulfate. 

See Octyl sulfate 



3295 

Dionin. 

See Morphine, ethyl-, hydrochlo 

’•idf 


3296 

m-Dioxane 

1,3-dloxane; tnmethyleno 
glycol methylene ether ; tri- 

()CH20CH2CH2p2 

88 10 







methylene methylene di- 
1 oxide 




♦Name approved by the International Union of Cbemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, "C 

Solubility in grams per 100 ml of 

No. 

Water 

Alcohol 

Ether, etc. 

3257 

dikyire-.) 

Antkraquinone, 

dihydroxy-; f 

or dihydroxy 

naphthalene 

sec Naph 

thalenedi 

ol.) 

3258 

3259 

3260 

3261 

3262 

3263 

3264 

col liq , 

0 7672- 

-44 

190(185-8) 

si s 

s. 

w eth. 

3265 

3266 

3267 

1. 4228921 

col. liq.. 

0 7450- 

-70; frz. 

139-40 

(1.) 

V. si s. 

s. 

s. eth. 

3268 

1 40934 

col. liq 

0 715^' 

-77 

102.6 




3269 

3270 

3271 

col liq . 

0 722- 
0 


83-4 

si. 8. 



3272 

cr. f eth. 


46 

194.5 

V. sl. 8. 

V. s. 

8. eth., bz. 

3273 

8274 

3275 

benzoic acid sec 

Bemok acid, 

dimethyl-).T 

or dimethyl 

esters of 0 

rganic ac 

ids see the acids 

3276 

col Iiq. or 

0 6804 Y 

-96.0 

7.4 

V. B. 

8 . 

8. eth. 

3277 

3278 

3279 

3280 

3281 

gas, liq. 

1.350‘2 

need, f al 


171 

57-8 

187 

369^5 

s 

V. s. 

8 . 

i. eth ; 25 16“ 
chi. 

8. eth 

3282 

yol. oily hq.. 

1 0049^ 


152-3 

S 

8. 

s. eth. 

3283 

3284 
3284M 

3285 

3286 

3287 

3288 

3289 

3290 

1.43743>» 

leaf, f . bz 


171 

471 

i. 

sl. s. 

s. eth., h. ac. 

3291 

3292 
3292M 

cr 

col. cr. ... 


323 

73 6-74 5 

d. 

V. sl. 8. 

1. 

sl. 8. 

a., bz., blue 
fluores. 

sl s eth. 

3293 

3294 

3295 

3296 

col liq.. 

1 03422- 


105’« 

00 

00 

oe eth. 


1.41652 

4 







For explanations and abbceviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 


3297 


3298 

3299 

3300 


3302 

3303 

3304 


3306 

3306 

3307 

3308 

3309 

3310 

3311 

3312 

3313 

3314 

3315 

3316 


3317 


3318 

3319 

3320 

3321 

3322 


3322M! 

3323 


3324 

3326 


3326 

3327 

3328 


3330 

3331 


3332 


Name 


p-Dioxane . 


2.5- p>Dioxaiiedione* 

2.5- p-Dioxan«<Hone, 3, 
Dioxindole. 
l,3>Dioxolane, 2- 

methyl- 


a, y-Dipalmitin. 
Dipentene. 
Diphenic acid. . . 


, dimethyl ester. . . 

, diphenyl ester ... . 

, 4,4',5,5',6,6'-hex 

, 3-filtro* 

(C00H=1) 

, 4-nitro- 


1,4-dioxane; diethylene di- 
oxide; glycol ethylene ether 

Qeo Qlycdide. 

|6-dimethyl-. See Ladtde. 
See Oxind<de, ^hydroxy-. 
ethylene ethyhdene ether; 
glycol ethylidene diether . 


See Glyctrol, \,Z-dipalmitate. 
See (U-Limonme. 
2,2'-biphenyldicarbnxyhc 
acid; o.o-bibeniotc acid; 
l,10^phemc acid 
methyl diphenate 
ethyl diphenate . 
[ahydroxy-, dilactone. SeeEl\ 
o-nitrodiphenic acid 


5-nitro- 


Diphenlc anhydride 

Diphenlmide 

Diphenine. 
Diphenoqulnone, 3, 3', 5 
Diphenoyl chloride — 

Diphenyl. 

Diphenyl-. For diphenyl d 


Diphenylamine* . 
, iV-acetyl-. 

, o-amino-. 

, p-amino-. 

, iV-benzyl- , . 


’» p.p'-bisdi- 

methylamino- 

> iV-chloroformyl-. 
, 4,4 '-diamino-. . . 

2,4'-dinitro-* .... 

4,4'-dinitro-* 


, JV-cthyl- 

, JV-formyl-. 

, hydroxy-. See Pken 
, N-methyl- , . 


, p-nitro- . . . 
, JV-nltroao-. , 


, p-nitroso- . 


Synonyms 


0CH2CH20CH,CHa 


m-mtrodiphenic acid .... 
p-nitrodiphenic acid 


See Hydrazobentene, 4,4'-dtam 
,5'-tetramethoxy-. See C 
2,2 -bipheiiyldioarbonyl 
chloride 
See Biphenyl. 
envatives see the parent cornpo] 

iV-phenylanilmc; anilino- 


See Acetamide, N, N-diphenyl 
See (hPhenylenedxamine, N-ph 
See p-Phenylenediamine, N^ph 
iV.iV-diphenylbenzylamme . 

leuco base of Bindschedler 
green ; tetramethyl-4,4'-di- 
amt nodipheny lami ue 
See Carbamyl chloride, dipheny] 
p, p'-nmnodiamlme 


See Formamide, N, N'diphenyi 
0 ^, anilino-. 


(hphcnylmtrosamine; mtrous 
mphenylamide 


Formula 


OCH(CH»)- 

i I 

OCHaCHa 


(C00H)C«H4- 

CjHiCOOH 

(CeH4COOCH,)a 
(C6H4C00C2H6)2. 
\lagic add 

COOHCeH.NOaCV 

H 4 COOH 

COOHCeHaNOa- 

CjHiCOOH 

COOHCftHaNOa- 

CiH4COOH 

(CcH4C0)20 

(C«H4C0)2NH 

tno-. 

lerulignone. 

(CeHiCCiCOj 


|unds (e,g., for dipbe] 
(C»H«)aNH.... 


enyU. 

myU. 

C*H»CHaN(CoH.)2 

NH1C«H4N(CH8)2]2 


1^- 

NHjC.(H4NHC*- 

HiNHs 

NOjC.H«NHC.- 

H4N0a 

NOaCnHiNHCih 

H4NOz 

(C«H.)2NC2H*. . 

1^. 

(Cd!*)2NCH». 

N0*C6H4NHC«H4 

(CiH.)2NNO. . . . 
NOC«H4NHCeH4. 


Mol. 

Wt. 


88.10 


88.10 


242 22 

270 27 
298 33 

287 22 

287 22 

287 22 

224 20 
223 22 

279.12 

|nylmetb 
169 22 


269 34 
266 36 

199 25 
259 22 
269 22 

197.27 

183.24 

214.2? 
198 22 

198 22 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

3332M 

Diphenylamine, 2, 2', 4, 
4'-tetrabromo- 


(C6H8Br5)*NH. . . . 

484.85 


3333 

, thio-. 

See Phenothiazine. 



3334 

Diphenyl carbonate. 

See Carbonic acid, diphenyl est 

er. 


3335 

Diphenylene ketone ox 

ide. See Xanthone. 



3336 

Diphenylene oxide. 

See Dibenzofuran. 



3337 

Diphenylenimina . 

See CarbazoU. 



3338 

Diphenyline. 

See 2,i'-BiphenyUiiamine. 



3339 

Diphosgene 

tnchloromethyl chlorofor- 

ClCOOCCb 

197 85 



mate; superpahte; per- 
chloromethyl formate 



3340 

i 

Dipicolinic acid 

2,6-pyridinedicarboxyIic 
acid ■* ; a.a'-dipicolimc 
acid 

1-. See Lead, hexaeihyldi-. 

C5H8N(C00HV. 

UH 2 O 

194.14 


3341 

Diplumbane, hexaethy 



3342 

Diplumbic hexaethyl. 

See Lead, hexaethyldi-. 



3343 

Dipropargyl. 

See 1,5-Hexadiyne*. 



3344 

Di-2-propenylamine*. 

See Ikallylamtne. 



3345 

Dipropylamine* 

di-n-propylamine 

(CH3CH2CH2)2NH 

101 19 

3346 

, N-nitroso- 

dipropylnitrcfflamine; nitrous 

(CH2CH2CH2)2- 

130.19 



dipropylamide 

NNO 


3347 

Dipropylene. 

See 2,i~Hexadtene*. 



3348 

Di-n-propyl sulfate. 
Dlp 3 rridine. 

See Propyl sulfate. 



3349 

See Ntcotyrine. 



3350 

Dlpyridyl. 

See Btpyndid. 



3361 

5,10-Dipyrrololl,2-a4, 

2-dl pyrazinedione. See P 

yrocoll. 


3353 

Diquinolyl. 

See Biqutnohne. 


3364 

a, 7 *Distearin. 
Disulfide, bis(dibutyl- 
thiocarbamyl) 

, bisCdiethylthio- 

carbamyi) 

, bisfdimethyl- 

thiocarbamyl) 
— bl8(ethylmethyl- 

See Glycerol, l,Z-di^earate 



3355 

tetrabutylthiuram disulfide 

l(CiH9),NCR|2S2 

408 73 

3366 

tetraethylthiuram disulfide 

[(C2Hs)2NCSl2S2 

296 52 

3357 

tetramethylthiuram disulfide 

[(CH3)2NCSl2S2 

240 41 

3358 

diethyldimethylthiuram di- 

1(CH3)C2HsNCS1- 

268 47 


thiocarbamyl) 

sulfide 

S 2 


3359 

, bisCl-piperidyl- 

dicyclopentamethylenethi- 

(C6HioNCS)2S2 

320 54 


thiocarbonyl) 

uram disulfide 



3360 

, biuftetrabenzyl- 

tetrabenzylthiuraro disulfide 

f(C«H8CH.).NCS]2. 

544.78 


tniocarbamyl) 


S 2 


3361 

, diacetyl. 

, 2,2'-dibenzothiaz 

See Autyl disulfide. 



3362 

yl. See Btnzolhxazok, 2,2'-dithi 

Qbxs-{S~\). 


3363 

— , dibenzoyl. 

See Benzoyl disulfide. 


3364 

, diethyl. 

^ Ethyl disulfide. 



3365 

, diisoamyl. 

See Isoamyl disulfide. 



3366 

, dimethyl. 

See Methyl disulfide. 

See Phenyl tUmdfide. 



3367 

, diphenyl. 



3368 

— — , diphenylene. 

See Thianthrene. 



3369 

Ditaine. 

See Echitamine. 



3370 

Ditan. 

See Methane, diphenyl-. 



3371 

, a-methyl-. 

See Ethane, 1,1-diphenyl-. 



3372 

3373 

Di-n-tetradecyl sulfate 
p-Dithiane 

. See Tetradecyl sulfate. 
1,4-dithiane; diethylene di- 
sulfide; tetrahydro-p-di- 

thiiD 

hydro-2,4,6- trimethyl-. 

SCH2CH2SCH.2- 

CH 2 

120.22 


3374 

l,3,5>Dlthiazine, 5,6-di 

See Thialdine. 


3375 

a,a>Dithienyl. 
p-Dithiln, tetrahydro- 
Ditolan azotidc. 

^ 2,2'-Bithtophene. 



3376 

. See Di-p-thiane. 



3377 

See Amaron. 



3378 

lM-o>tolylamine 


(cmceH^hm. . 

197.27 

3379 

Di-m-toly famine . . 


(0H3C«H4)2NH. . 

197 27 
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ORGANIC COMPOUNDS (Continued) 


Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility ill grams per 100 ml of 

and index of 
refraction 

g/ml 

point, “C 

point, “C 

Water 

Alcohol 

Ether, etc. 

need , silky 
luster or pr 


184 


i. 

sl. s. h. 


col liq 

1 653-^- 

-57 

127 5 

1 . 

V s 

V. 8. eth. 

col need 
(+IJH 0 O) 
f. w 


anh 226 d 


V. si s 

V sl s. 


eol liq , 

1 40455 J '>•5 
yel li(| 

0 7384- 

i 

0 010- 
4 

-39 6 

110 7 

205 

b 

V sl. s. 

s 

00 

00 eth. 

«o eth. 

ycl. or liq 




i. 

sl. s. 

s eth. 

ycl cr . 

yel cr . . 

yel. cr . . 

1 29^® 

70 

155-6 

(141-5) 

72 


1. 

1. 

1 

s' s. 

sl. s. 

.sl b. 

sl s eth.; s. 
chi. 

sl s eth ; s. 
chi 

sl. s. eth ; s. 
chi 

sl s eth ; s. 
chi 

sl s. eth.; s. 
chi. 

ycl. cr 

yel cr 


12‘K30 

132-.3 


1 

sl s 

sl s 

wh. monocl. 
pr. f. eth. 


112, .subl. 

200 

V. sl. s. 

s h. 

8. eth , CSs 

bl. cr . 

IKI 


52-3 

<-12 

313 4 

320 

V. sl s. 

V sl s. 

V s 

V s eth 


3332M 

3333 

3334 

3335 

3336 

3337 

3338 

3339 


3340 

3341 

3342 

3343 

3344 

3345 

3346 

3347 

3348 

3349 

3350 

3351 

3353 

3354 

3355 

3356 

3357 

3358 

3359 

3360 

3361 

3362 

3363 

3364 

3365 

3366 

3367 

3368 

3369 

3370 

3371 

3372 

3373 


3374 

3375 

3376 

3377 

3378 

3379 


For 


cxplanatiutis and abbrcviatiuns see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

i 

Mol. 

Wt. 

1 

3380 

Di-p-tolylamine 


(CH3C6H4)2NH . 

1 

197 27 

3381 

Diurea. 

See jhUrazine 


3382 

Divinyl. 

See 1,Z- Butadxe7ie* 



3383 

Docosane+ (n) 


CH3(CH2)2oCHs 

310 59 

3384 

Docosanoic acid*^. 

See Behentc acid 



3385 

cis-13-Docosenoic acid 

. See Erunc <u id 



3386 

fra/7s-13-Doco8enoic a 

cid*. See Brassidic acid. 



3387 

n-Doco8oic acid. 

See Behentc acid 



3388 

1 3-Doco8ynoic acid*. 

See Behenoltc and. 



3389 

Dodecanal*. 

See Lauraldehyde 



3390 

Dodecane* 

n-dodecane, bihexyl, dihcxyl 

CH3(CH2)ioCH3 

170 33 

3391 

, l-amino“. 

See Dodecylamtve*. 

i 


3392 

, l-bromo-* 

dodecyl bromide, lauryl 

('HslCIMioCIhBr 

1 249 24 


i 

bromide 



3393 

Dodecanenitrile*. 

See Lauronitnle 



3394 

Dodecanoic acid*. 

See Launc acid 


1 

3395 

1-Dodecanol* 

ii-dodecyl alcohol, lauryl 

CH3(CHo)uOH 

i 186 33 



alcohol 



3396 

6-Dodecanol* 

amylhexylcarbmol . 

(’H3(CH.dirHOH- 

186 33 




((jn2)iCH3 


3397 

Dodecanoyl chloride*. 

See Lauroyl chloride. 



3398 

1-Dodecene* 

a-dodecyleiie 

C 12 H 24 .. 

168 3! 

3398M 

Dodecine. 

See Dodecyne*. 



3399 

n-Dodecyl alcohol. 

See l-Doc^anol*. 



3400 

Dodecylamine^ (n) ... 

pri-n-dodecvlamme , 1-ara- 
inododccane 

CH3(CH2)uNH2. 

185 35 

3401 

a-Dodecylene*. 

See l-Dodecene* 



3402 

Dodecyl sulfate 

di-n-dodecyl sulfate . . 

|CH3(CH2)u]2S04. 

434 71 

3402M 

2-Dodecyne* 

decylmethylacetylene 

cihc:c(CH2)8- 

166 30 




CH* 


3402T 

6-Dodecyne* 

6-dodecine, di-n-amylacct- 

CbHuC C CbHu 

too 30 

3403 

Dotriacontane* . . 

ri-dotriacontane 

CH3(CH2)3oCIl3 . 

) 450 85 

3403M 

1 -Dotriacontanol* 


n-C32H630H 

46b 85 

3404 

Duboisine. 

See Hyoscyamine. 



3405 

Dulcin. 

See Urea, p-phenetyl-. 



3406 

Dulcitol 

1 ,2,3.4,5,6-hexanehexoI* 

C6H8(0H)6 

182 17 



(one form), dulcite, me- 



3407 

Durene 

lampyrin 

1 ,2,4,^tetramethylbenzeiie 

((ii3)4CGH2 

134 21 

3408 

Durylic acid . . 

2,4,5-tnmethylbenzoic and , 

(CH3)3CfiH2COOH 

164 20 



cumylic acid 



3409 

Ecjionidine. 

See dirAnhydroeTQomm 



3410 

Eeftonine, benzoyl- 


CienmNOi 4 H 2 O 

361 39 

3411 

, benzoylmethyl-. 

See Cocaine 



3412 

/-Ecgoniiie 

tropinecarboxyhc acid 

CsHibNOj HsO . 

203 24 

3412M 

, cinnamate methyl ester 

See UCocaine, ctnnamoyl-. 




♦Name approved by tin Inter national Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, °C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

3380 

eol need. 


79 

330 5 

V. si. s 




f pet. eth. 







3381 1 








3382 








3383 , 

cr. f al . 

0 778 - 

44 4 

317 4 

1 

47 s 

V s. eth. 





(224 ‘5) 




3384 








338.J 1 








33S<i 








3387 








3388 , 








3389 1 








3390 

col hq . 

0 766 , 

-12 

214 5; 

1 

V s 

V s. eth. 



■* 


1451“ 






0 7511-“ 






3391 


* 






3392 

hq 



175-80<^ 

*• 

i>- 

s. eth. 

3393 








3394 








3395 

leaf. f. dll. al 

0 8301)” 

22 6 (24) 

255 


S. 

1 s eth. 

3396 

or 


30 

1199 


S. 

s eth. 

3397 








3398 

col. Iiq . . 

0 7732 y. 

-31 5 

213-5 

1. 

V. s. 

V 8 eth. 


1 

0 762- 






33981VI1 


* 






3399 1 








3400 

ool. cr 


27-8 

259.1; 

si s 

S. 

s. eth. 





93.52 




3401 








3402 1 

1 



48 4-8 5 





3402M 

1“] 

0.792“^ 

4 

-9 

lOi*-' 




3402 T 

col liq , 

0 78102'' 


100 J<, 

i. 

s 

s ctb. 


14J.4-5 



1]5»® 




3403 

cr, pi f eth 

0 77579-« 

74-5 (70) 

3101* 


V si. s 

3 b. eth., h 







c. 

ac. a. 

3403M 



89 3-89 5 

• 




3404 








34rf5 








3406 

col. monocl. 

1 466 y 

188 

295»-5 

3 215 

0 0734*5 

y. si. s. eth. 


pr- 







3407 

od monocl 

liq. 

80(78-9) 

193-5 subl. 

1. 

s. 

s eth, bz., V. 


loaf.. /3 1 615 

0 838 - 

4 





s. ac. a. 

3408 

col. need, f b-. 


149 5 


V si s 

V s. 

V s. eth.;s bz. 






h 



3409 








3410 

lust, need f w 


90 2,anh 


si s c , 

1 8 

1 Pth , 8 dll. 




193-5 


s h 


a , alk. 

3411 








3412 

col. monocl. 

1 370- : 

198, anh 


21 7*1 

1 5 

V. si. s. eth. 


pr. f. al. 

4 

205 







0 777*- 






3412M 


4 







For explanations and abbreviations see beginning of tabic. 

780 





PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

3413 

/•Ecgonine, hydro- 
chloride 


C 9 H 15 NO 3 HCl. . 

221.68 

3414 

Echitamine 

ditame. 

C 22 H 28 N 2 O i4H20. 

456.53 

3415 

Echitin i 


C32H6202. 

468.74 

3416 

Eglantine. 

See a-Toiutc arid, isohutyl exte 

r 


3417 

Eicosane'*' 

n-eicosane 

CHs(CH2)i8CH3 

282 54 

3418 

Eicosanoic acid*. . . 

See Arachtdtc acid. 



3419 

l-Eicosanol* 

pn-n-eicosyl alcohol , arachic 

Cn8(CH2)i8CH2- 

298.54 



alcohol 

OH 


3420 

n-Eicosoic acid. | 

Arachtdic and. 



3421 

?jn-n-Eico8yl alcohol. 

Sec l-Eicosand*. 



3422 

Eikonoj^en. 

Sec 'Z-Naphthol-fi-iiulfonic and 

, i-amino-, sodium s 
CbHitCH- 

dt 

3423 

Elaidicacid 

<ran«-9-octadecenoic aci d * 

282 46 




CHfCH2)7COOH 


3424 

, dibromide 

0, i-dibromosteanc acid (one 
form) 

Ci7H33br2CO()H 

442 29 

3425 

, ethyl ester . . 

CnHsaCOOCaHa 

310 51 

3426 

, methyl ester. 


CiiHasCOOCHa 

296 48 

3427 

/S-Elaterin 


C2oll280fc 

348 43 

3428 

Eleomargaric acid . . 

9,13-optadccadienoic acid* 

C 17 H 31 COOH . 

280 44 


(’) 



3429 

a-£leo8tearic acid 

cw-9, 11,1 3-octadecatricnoi c 

f'lvIU^C'OOH 

278 42 



acid(’) 



3430 

/9-Eleo8tearic acid. 

trarj«-9.11,13-octadccatri('iu)i i 

(’i7H-#O0()H 

278 42 


acid(?) 



3431 

Ellagtic acid 

4,4',5.5',6,6-hexahydroxy- 
diphenic acid dilactoiie 

CuHeOs 2 H 2 O . 

338 22 

3432 

Emetine (/) 

(’ 29 H 40 N 2 O 4 

480 03 

3433 

, hydrochloride (d) 


C29H4oN2t)4-2HCl 

679 67 




7 H 20 


3434 

Emodin 

1 .3 ,8-trihydroxy-6-methyl- 

CH3Ci4H402(0H)3 

270 23 



anthraquinone, rheum 
emodin, frangula emodin 



3435 

Enanthaldehyde 

heptanul * . enanthal , heptyl 

CHafCHaltCHO 

114 18 


aldehyde; enanthole, n- 
hcptaldehyde 




3436 

, oxime 

heptanal oxime* ; enanthal- 
doxime; n-heptaldoxime 

Cn3(CH2)i- 
CH NOH 

129.20 


3437 

Enanthic acid 

heptanoic acid*, enanthylic 

CH3(CH2)bCOOH 

130 18 



acid; oenanthic acid, n~ 
heptoic acid , n-heptylic acid 



3438 

, ethyl ester. . . 

ethyl heptanoate* 

CHatCHzls- 

158 24 



C()(X)2Hb 


3439 

, heptyl ester . 

n-heptyl n-heptylate. .. 

CH3(CH2)b- 

228 37 



COOC 7 H 16 


3440 

, methyl ester 

methyl heptanoate*. 

CH3(CH2)6- 

144 21 



COOCH 3 


3441 

, P'phenylphenacyl ester 


CH3(CH2)6C00- i 
CH 2 COC 6 H 4 C 6 H 6 ! 

324 40 

3442 

, piperazinium salt 


C 4 H 10 N 2 2C6Hia- 

346 50 




COOH 



''‘Name approved by the International Union of Chemistry. 
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No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, *C 

Boiling 
point, “C 

Solubilil 

Water 

;y in gram 

Alcohol 

IS per 100 ml of 

Ether, etc. 

3413 

rhomb, or 


246 


s. 

si. 8. 



trie!, tab., 








(a]-57 “d 







3414 

col cr.. 


206 d 


s 

V. s. 

si. 8. eth., bz.; 


|a]-28 8“},® 






8. chi. 

3415 

leaf 


170 



0 061“ 

si. s. eth.; v. v. 







80% 

chi. 

3416 








3417 

cr , 1 434^2 9 

0 778” 

38 

2051S 

1 


00 eth. 

3418 








3419 

wh, waxy ma.ss 


71 

220* 

1 

V si s 

s h bz 

3420 








3421 








3422 








3423 

col. leaf f al 

0 851- 

4 

51 5(44-5) 

2881““ 

i. 

B. 

s. eth., bz,, chi. 

3424 



27 


i. 

1 

8. eth. 

3425 

oil 

0 868- 
4 


217-8 5'5 

i. 

s. 

s. eth. 

3426 

IKJ 

0 872- 

4 


213 51' 

1 

s. 

s. eth. 

3427 

he\ pi 


195 (216) 


1. 

s 

si. s. eth., bz.; 








s. chi. 

3428 

rhomb, pi 


48 



s. 

s. eth. 

3429 

leaf or need 


4S-Q 

23.V181 d 

1 

s. 

V. 8. eth., CSii; 


f al 






s h ac. a. 

3430 

pi or need 


72 


1 

si 8. 

s. warm glac 


f. al 

1 B 





ac. a. 

3431 

yel. cr . . 

1 667^ 

d 


V si .s 

1 , 

.si s 

1 eth. 

3432 

amor 


68(74) 


u. 

V. si s. 

V s 

V. 8. eth,; 8. 








chi , si. s. bz. 

3433 

need f h w. 


235-55 

1 


13 118 

s. 

i eth. 

3434 

or -red 


25.i (250) 

sub! 

! 

s. 

s. glae. ac. a.; 


monocl 






1 . amyl al.,alL 


need.f ac a 






sols. 

3435 

col. liq , 1 4131 

0 850^ 

-45 

155 

si. s 

s. 

00 eth. 

3436 

large pi f 

0 8583-, 

55 5 

195 

V si s. 

s 

s. eth. 


al., 1.421»»-9 

1 4 








0 834^ 






3437 

col. oily liq.. 

0 9127- 

-10 

223 5 

0 241*' 

s. 

s. eth. 


1.42162»-8 

4 


(108-110“) 




3438 

col. liq.. 

0 8685- 


188 

1. 

s. 

00 eth. 


1.412962“ 

4 






3439 

eol. liq 

0 865y 


273-4«4 

1. 

8 

8. eth. 



4 


(I37-40i“) 




3440 

liq , 1.4114. 

0 881- 


172.1 






& 


(174-6) 




3441 



62 





3442 

wh. cr 


95-6 


8. 

s. 

1 eth.; 8 h. 






i 


acet. 


For explanations and abbreviations see beginning of table. 
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No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

8443 

Enanthic anhydride 

heptanoic anhydride* 

,CH 3 (CH-.) 6 C 0]20 

242 35 

3444 

3445 
344G 

3447 

3448 

3449 

Enanthole. 

Enanthone. 

Enanthylic acid. 
Enanthylidene. 
Enneamethylene ftlyco 
Eosin 

See EmnOuddehyde. 

See 1-Tndecanone*. 

Sec Enantkie add. 

See l-Heptyne* 

1. See l,^Nommediol* 

2 , 4, 5, 7 tetrabromoOuoreseein 

C‘2i,tl8Br40s 

647.93 

3450 

, (dye) 

alkali salt of eosiii 

C2oHoBr4Na?05 . 

691 91 

3451 

Ephedrine 

2 -inethylainiiio- 1 -phenyl - 1 - 

C,JF.C]1()HCH- 

183 25 

3452 

, hydroehlonde (i) 

propanol (one form) 

(N1ICH.o(!H3 

HiO 

CioHifiNO H(!l 

201 69 

3453 

, sulfate . . 


((hnHiBNO)..H>- 

428 64 

3454 

Epichlorohydrin . 

a-epichlorohydnn , 1 -chloro- 

SC)4 

OCHsCHCfloCl 

92 53 

3455 

Epicyanohydrin 

2,3-epoxypropane, 7 - 
ehloropropylene oxide; 
(chloromethvDoxiraiie 
| 8 , 7 -e|)Oxybulyronitrile ; 
7 -cvanopropylenc oxide ; 
oxirancaeetonitrile 

See Propptie, 2,3-dihrowo-' 

See Pro pen e, ‘IJH-dtchloro-* 

See (tlyndol. 

a-epnodohydnn; 1 , 2 -epoxy- 

OCH 2 CHCH 2 CN 

83 09 

345(; 

3457 

3468 

3459 

a-Epidibromohydrin. 
a-Epidichlorohydrin. 
Epihydric alcohol. 
Epiiodohydrin . . 

Of^HaCHCHoT 

183 99 

3460 

3461 

Epinephrine. 
Ergosterol 

3-iodopropiuie, 7 -io<lopr()- 
pylenc oxide, (lodomcth- 
yboxirane 

See Adrenaline. 
ergostenn 

C 2 HH 4 .O. 

396 64 

3461M 

3462 

3463 

, irradiated. 

Ergotinine (amorphous). 
cf-Erftotinine 

S^ Caleiferol. 

See Ergotoxitie. 

CibHsiiN&Ob 

609 71 

3464 

Ergotoxine 

ergotinine (amorphous! 

r45H4lNr.()f. 

627 72 

3465 

Erucic acid (c/s) 

cis-lS-docosenoic acid* 

CH3(CH2)7CH- 

338 06 

3466 

3467 

3468 

frans-Erucic acid. 
Erythrene. 

/-Erythritol 

See Brassidic and. 

See 1,3-Butadiene*. 
anh-l ,2,3,4-butanetetrol * , 

CH(CH 2 )iiCOOII 

(CH20HCH0H)2 

122 12 

3469 

. anhydride. . 

ordinary erythriie, ery- 
throl , erythroglucin , phycito! 
l,2,3,i-diepoxvbutaue* (one 

OrH-jCIICHCH-jC) 

86 09 

3470 

, tetranitrate . 

form) ; bioxirane 
erythrol tetranitrate; nitro- 
erythrite 

Sec x-Eryihritol 

quinone. Anthraquinonf 

(CHNOaCHiNOa).- 

302 12 

3471 

3472 

Erythroglucin. 

Erythrohydroxyanthra 

■ , l-hydroxy-. 


3472M 

Ery throl 

3-butene-l,2-diol 

Clh CHCHOH- 

88 10 

3473 

3473M 

Erythrol. 

Erythrose 

See i-Erythritol. 

CH 2 OH 

C 4 H 8 O 4 . . 

120.10 


*Name approved by the International Umon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubihtv in erams Der 100 ml of 


form, color 

Melting 

Boibng 




No 

and index of 
refraction 

g/ml 

point, ®C 

point, “C 

Water 

Alcohol 

Ether, etc. 

3443 

liq, 1.4312 .. 

0 932- 

17 

258 

i. 

s. 

s. eth. 



* 


(170-3W) 




3444 








3445 








3446 








3447 








3448 








3449 

rod monocl. 
need 

red-br powd 




i. 

s 

8. ac a., alk. 

3450 




s. 

s. 


3451 

col cr I cth 


43 (40) 

255 d 

s 

s 

s eth , chi . 

3452 

wh need 


216 d 


s. 

s 

1. eth 

3453 

wh cr 




s. 

S. h. 


3454 

col liq., 

1 203- : 

-25 6 

117 

1- 

90 

ee eth 


1 4419511 









1 1801- 

4 






3455 

pr 


162 


s. h. 



3456 





3457 








3458 








3459 

h., 

2 03^ 


160-80 

1. 

s 

s. eth. 

3460 








3461 

cr 


160-3 


1- 

s 

8. eth. 

346 IM 

34(;2 

34t)3 

Ing need f 


229 


1 

0 5*® 

s.etb ,chl ,bz.. 


al , sol 
lluores vll., 

[«1 33 ."d 






acet 


in al 







3464 

wh amor 


m-i 


V si. s 

s. b. 

si. s eth ; s. 


IKiwd 






NaOH 

3165 

col need f, al 

0 860- 

33 5(31-2) 

2S140 

1. 

173 

V s. eth ; 163*' 



* 





me al. 

3466 








3467 


oo 






3468 

wh tetr pr , 

1 451- 

119-20 

331 

61 5 

si s. 

i. eth. 


1.544, 1 521 

* 

(126) 





34f)9 

col liq . . . 

1 113- 

4 


138 

00 d. 



3470 

leaf f. al 


61 

exp by 

i. 

s. 

s. eth. 





percussion 




3471 

3472 
3472M 




f 94-96'* 




3473 

3473M 

col syrup; 

I)-, laj D 



V. s. 

V. s. 








-14.5, LS 
(a] D -f 21.5 








For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

3474 

Erythrosin 

2,4,5,7-tetraiodolluorescein 

C.oH«h05.. 

835 94 

3475 

Erythrosin (dye) 

alkali salt of erythrosin, 

C,oIl6l4Na2()fi . 

879 92 

3476 

lodeosin B 

6,7-dihydroxycoumann , 

(TIO)-- 

178 14 

Esculetin 

acsculetin 

(V-HaOCOCHCH 


3477 

Esculin 

aesculiii 

CibllieOg iHaO . 

349 29 

3478 

3479 

Eserine. 

Estraj^ole 

Bee PhvsosttQtniM-. 
estragol ; 7 >-allylanisole, clia- 

CHa CHCHsCeHi- 

148 20 

vicol methyl ether 

OCIls 


3480 

Ethal. 

Bee Cetyl alcohol. 



3481 

Ethanal*. 

Bee Acetaldehyde. 



3482 

, hydroxy-*. 

Bee Glycolaldehyde 



3483 

, trichloro-*. 

Bee Chloral 



3484 

Ethanamlde 

See .Acetamide. 



3485 

■ , 2-cyano-2-nitro- 

See Fvlmtuunc acid. 



3486 

, 2-hydroxy-*. 

Sec Ctlycolamidc. 



3487 

Ethanamidine*. 

Bee Aceiamtdive 

ClhCHs . 

30 07 

3488 

Ethane* 

himethyl , methylmeth.'ine , 
dimetnyl 

3489 

, amino-. 

See Kthylamuie* 



3490 

, 1-amino- 1-pheny 

1-. Bee lienzyUimine, a-methyl- 



3491 

, l-amino-2-pheny 

I-. Sea PhenethyUimine. 



3492 

, arsino-. 

Bee Irstne, ethyl- 

(CII>SOaCf.H6)2 

310 37 

3493 

, l,2-bi8phenyl- 

ethylenebisphenv Isiilfone 


sulfonyl-* 




3494 

, hromo-*. 

Bee Ethyl bromide 

ClhClCILBr 

143 43 

3495 

, l-bromo-2- 

ethylene chlorobromide 

chloro-* 

thyl. 


3496 

, l-bromo-2-ethox 

y-*. See Ether, ^hromoethyl e 


3497 

, l-bromo-l-pheny 

I-. Bee Benzene, (a-hromoethyl) 

- 


3498 

— — , chloro-*. 

.See Ethyl chloride. 



3499 

, l-chloro-2-(^J-ch 

loroethoxy)-"*. See Ether, bi 

x-fl-chloroethyl. 

1 . 

3500 

, l-chloro-2-(/S-ch 

loroethyl thio) -* . Bee Sulfi 

de. B, B'-dicldoroethy 

3501 

, l-chloro-l-ethox 

y-*. Bee Ether, a-cMoroethyl et 

hyl. 


3502 

, l-chloro-2-ethox 

y-*. See Ether, B-chloroethyl et 

hyl. 


3502M 

^ 1-chloro-l ,1 ,- 

OClFaCFs 

154 48 

2,2,2-penta- 

fluoro-* 





3503 

, aym -diacetyl-. 

See 2,5-Ueranedtone*. 

oluidinc. 


3504 

, 4,4'-diamino-sym 

-diphenyl-. Bee a, a-Bi-jht 

187 88 

3505 

, 1,1-dibromo-* 

ethylidene bromide, ethyli- 

CHjCHBra. . . . 

denc dibromide 



3506 

3507 

. 1,2-dibromo-*. 

, 1,1-dichloro-* . 

See Ethylene bromide 
ethylidene chloride, ethyli- 

CEiCHCh 

98 97 

dene dichlonde 



3508 

, l,]-dichloro-2,2- 

diethoxy-*. See Acetal, dich 

loro-. 


3509 

, 1,2-dichloro-*. 

See Ethylene chloride. 

Toethyl. 

CCI 2 FCF 3 


3510 

3510R 

, 1,2-dichloro- 1-et 

, 1,1-dichloro-l,- 

hoxy-*. See Ether, a, B-dichlo 

170 93 


2,2,2-tetra- 

fluoro-* 




3511 

, 1,2-dichloro- 


CClFaCCIFs 

170 93 

1,1,2,2-tetrafluo 

ro-* 



3512 

, 1,1-dlethoxy-*. 

See .Acetal. 

CUsCHFa 


3512L 

, 1,1-difluoro-* 

ethylidene fluoride 

66 05 

3512M 

, 1,2-difluoro-*. 

See Ethylene fluoride. 




*Name approved Ijy the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Oystallme 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, “C 

Solubility in gran 

Water Alcohol 

IS per 100 ml of 

Ether, etc. 

3474 

or (r f I’th 




1 

V. si. s. oth.; i. 







bz. 

3475 

red-br powd . 




s. s. 


3476 

need 


270 d 


,sl s. c s 

V si. s. cth ; .s. 







dll alk. 

3477 

wh need., 


100 d ; 

d 230 

0 16 c., 1 58™ 

V si. s. eth ; s. 


\a] -14.6“is 


anh. 205 


8h. 

h chi., ac. a.. 


in me al. 


1 



alk. 

3478 







347U 

oil, 1 5230" * 

0 9()45‘^' 


215 

1 ^ 

s eth. 

3480 







3481 







3482 







.348.3 







3484 







3485 







.3486 







3487 







3488 

col gas 

1 357“ g/1: 

-172 

-88 3 

4 72“ 4ti< cm' 




0 .501-1®* 



cm* 


.3480 







3400 







3401 







3402 







3403 

need or leaf. 


180 


si .s h si s h 

s glac ac. a.. 


f al. 





hz 

3404 







3405 

col liq . . . 

1 689y 

-16 6 

107-8 j 

0 088*“ « 

ao cth. 

3406 







3497 







3408 







3499 







3500 







3501 







3502 







3502Mj 

col. gas 



-38 

1 S 

3 eth. 

350.3 







3504 


on - 





3505 

liq , 1 51277 

2 089- - 


110 

1 V s 

V s. eth. 



4 


(108-10) 



3506 







3507 

col. liq., 

1 174- 

-!J(. 7 

57 3 

0 552“ V, 

V. 3. eth. 


1 41655 

■* 





3508 







3509 







3510 







351011 

col gas 



_2 

1 s. 

s. eth. 

3511 

col gas. 

1 5312“ 


3 8 

1 . s 

s. eth. 


1 3092“ 






3512 







3512 L 

col ga.s 



-24 7 



351 2M 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

3513 

Ethane, l,l>diiodo-*. . 

uns-diiodoethane; ethyhdene 

CHaCHh 

281 89 


iodide, ethyhdene diiodide 



3514 

, 1,2-diiodo-*. 

Sec Elhylcne iodide. 



3515 

, 1,1-dimeihoxy-*. 

acetaldehyde dimethyl ace- 

CH3CHfOCH3)2. 

90 12 


tal , dimethyl acetal , ethyl- 
idene dimethyl ether 




3516 

, 1,1-dinitro-* 

uns-dmitroethane 

CHaCHCNtWz. . 

120 07 

3517 

, 1,2-diphenoxy-* 

glycol diphenyl ether, ethyl- 

(CH20C8H6)2 

214 25 

3518 

, 1,1-diphenyl- . . . 

eiie diplienyi ether 
un«-diphcnylethane , a- 

(C6H6)2CHCHj.. 

182 25 


incthylditan 



8510 

, l,2(or sym)-diphe 

nyl-. See Bthenzyl. 



3520 

, 1,2-epoxy-*. 

ElhyUne oxide. 



3521 

, ethenyloxy-*. 

See Ether, ethyl vinyl. 



3522 

, ethoxy-*. 

See Ethyl ether 



3523 

, 1 -ethoxy-2- (^-et 

, ethyldithio-*. 

hoxyethoxy)-*. SeeiVAer, 

bis{$-ethiay ethyl). 


3524 

See Ethyl dtstdfide. 



3525 

, ethylsulfinyl-*. 

See Ethyl eulfoxide. 



3526 

, ethylsulfonyl-*. 

See Ethyl sulfone. 



3527 

, ethylthio-*. 

See Ethyl sulfide. 



8528 

, fluoro-*. 

See Ethyl fluonde. 



3529 

, hexabromo-* 

perbromocthanc 

CBrsCBrs 

503 52 

3530 

, hexachloro-*. , . 

percliloroethane, carbon 

CCI 3 CCI 3 

236 76 



hexachloride 



8530M 

, hexafluoro-* 

perduoroethane; carbon 

CFsCFs 

138 02 


hexafluoride 



3531 

, hexamethyl-. 

See Butane, 2,2,S,Z-tetramethy 

U*. 

486 62 

3632 

, hexaphenyl- . . , 


((^«Hb)3C- 




C(C6Hb)3 


3533 

, iodo-*. 

See Ethyl iodide. 



3534 

, methoxy-*. 

See Ether, ethyl methyl. 



3535 

, methylthio-*. 

See Sulfide, ethyl methyl. 



3536 

, naphthyl-. 

See Naphthalene, ethyl-. 


75 07 

424 61 

3537 

3538 

, nifm- 


C2HbN02 

CHBr2CBr3 

, pentabromo-* . . 


3539 

— , pentachloro-* . . 


CHCI 2 CCI 3 

202 31 

3539M 

pentachloro- 


CCI 3 CCI 2 F 

220 31 


fluoro-* 




3540 

, pentachloro (pent 

achloroethoxy)-*. Sec Ft 

her, bi'i(pentachloroel 

hyl). 

3541 

— , pentaiodo-* . 


CHI 2 CI 3 . 

659 03 

3542 

— perbromo-. 

See Ethane, hexabromo-*. 



3543 

, perchloro-. 

See Ethane, hexachloro-*. 



3543M 

, perfluoro-. 

, phenyl-. 

See Ethane, hexafluoro-* 



3544 

See Benzene, ethyl-. 



3545 

, phosphino-. 

See Phosphine, ethyl-. 



3546 

, 1, 1,1,2- tetra- 

nn«-tetrabromoethane 

CH-iBrCBra 

345 70 


bromo-* 




8547 

, 1,1,2,2-tetra- 

«m-tetrabromoethane {acety- 
lene tetrabromide 

CHBr2CHBr2 

345 70 


bromo-* 



8548 

, 1,1,1,2-tetra- 

una-tetrachloroethane 

CH 2 CICCI 3 

167 86 


chloro-* 





♦Name approved by the International Union of Chemistry. 


792 




ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 

Bolling 

j Solubility ill grams per 100 ml of 

and index of 
refraction 

g/ml 

point, *C 

point, "C 

Water 

Alcohol 

Ether, etc 

3513 

hq . 

2 84- 

4 


179 

1 . 

V. 8. 

V. s. eth. 

3514 


0 8476- 






351.5 

eol inflam, 
hq. 


64 5 

s. 

S. 

8 . etb., chi. 

* 

3510 

liq 

1 3503— 

23 i 


185-6 

si. s. 

s. 

s. eth. 

3517 

col. leaf. f. al 


98 5 


V si s 

s. h. 

V. s. eth.; s. 

3518 

col oil, 1.5701 

1 006-. 


272 

(l) 

1 . 

s. 

chi 

s. eth. 





(268-86) 






0 9877 - 






3519 


* 






3520 








3521 








3522 








3523 








3524 








3525 








3526 








3527 








3528 


3 823*-- 






3529 

rhomb pr , 

U8-9d 

d 210 

1 

si s 

S CS 2 ; V. sl. 3. 


1 740, 1 847, 

1 863 

2 091*® 





al etb 

3530 

col rhomb, 
tab f al 
or eth 

subl 187 


1 . 

V 8. 

V. s. eth. 



3:)30M 

col gas 

1 

-100 0 

-78 2 

1 . 



3.531 








3532 

col c*r 


145-7 d. 


1 . 

V sl s 

8. chi. 

3533 








35.34 








3535 








3536 


1 052*-? 






3537 

w, wh hq , 

<-50, 

114 8 

4 5 cc 

00 

00 eth.; s. chi.. 


1 39007^^ » 

20 

frz -90 




dll. alk. 

3538 

monoel pr 

3 312*- 

4 

57 

21()«w d. 

1. 

.s. 

V. 3 . eth. 

3539 

hq , 

1 709- , 

-29 

162 

1 . 

00 

w eth. 


1..5025fl2< » 

4 







1 6728*^® 






3539 M 

wh. sld 


101 3 

137 9 

1 . 

8. 

s. eth. 

3540 


3 312-® 






3541 

co! monocl 

56-7 

210 d. 

1. 

s. 

V. s eth , s ac. 


pr i ac a. 

* 





a., bz. 

3542 

3543 
3513M 

3544 

3545 

3546 

col lu] , 

2 875*-® 

0 

103 s 


S. 



1 62772 

4 





3547 

col.-yel. liq , 

2 9638- 

(1 1 

1515<; 

0 0651*'' 

00 

« clh., chi.. 

3548 

1 1.63795 

4 

9 A 


d, 239-42 



aniline, ac. a. 

hq., 

1 588- 


130 5 

1 . 

00 

00 ctfa. 

1 


1 1.481 62*»-> 

4 






For explanations and abbreviations see beginning of tabic. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt 

3549 

Ethane, 1,1,2,2-tetra- ! 
chloro-'*' 

syin-tetrachloroethane ; 
acetylene tetrachloride 

CHW-CHCl-. . 

167 86 

3549K 

, 1,1,1,2-tetra- 

chloro-2,2-di- 

fluoro-* 


CCI 3 CCIF 2 . 

203.85 

3549P 

, 1,1,2,2-tetra- 

chloro-l,2-di- 

fluoro-* 


CCI 2 FCCI 2 F. . 

203.85 

3650 

, 1, 1,1,2- tetra- 

phenyl- 

un«-tetraphenylethane , tn- 
pheiiylbenzylmethane , 
a-benzyltntan 

(CsHOaCCHsCcHi 

334 44 

3551 

, 1,1,2,2-tetra- 

phenyl- 

«i/m-tetraphenylet haiic 

(C„Hfi)2CHCH- 

,334.44 

3552 

, 1,1,2-tribromo-*. 

vinyl tribromide 

CIl2BrCHBr2 . 

266 79 

3553 

, 1,1,1-trichloro-* 

mcthylehloroform 

CH 3 CCI 3 . 

133 42 

3554 

, 1,1,1-trichloro- 

2,2-diethoxy-* 

chloral diethyl acetal ; tn- 
j-hloroacetal 

CCl3CH(OC2Hs)2 1 

221 52 

3555 

, l,l,2-trichloro-+ 

vinyl trichloride. 

CH 2 CICHCI 2 . . . j 

133 42 

3S55R 

— 1,1,1-trichloro- 

2,2,2-trlfluoro-* 


CCbCFs. . . . 

187 39 

3550 

, 1,1,2-trichloro- 

1,2,2-trifluoro- 


C 2 CI 3 F 3 . . . . 

187 39 

3557 

, 1,1,1-trfethoxy-'*. 

See OrOmcehr and, inethyl es 

ter. 


3557M 

, 1,1,1-trifiuoro--'' 

methvlfluorolorin 

(^HsCFa.. 

84 04 

3558 

, 1,1,1-trliodo-’^ 

metliyhodoiorni . 

(IH 3 CI 3 

407 80 

3559 

, 1,1,1-triphenyl- . 

a-methyltritan , 

(CgHOsCCHs 

258 35 

3560 

3561 
3561 M 

3562 

3563 

3564 

, 1,1,2-triphenyl- 

Ethaneazobenzene. 
Ethaneboronic acid. 
Ethanedial’*’. 
Ethanediamide*. 

1 ,2-£thanediamine*. 

Sec Benzeneazoelhane. 

See Bone and, ethyl- . 

See Glyoxal. 

Sec (hamide. 

See Ethylenediamine 

(C6H3)2CHCH2- 

CgHs 

258 35 

3565 

3566 

3567 

1,1-Ethanedicarboxyli 
Ethanedinitrile*. 
Ethanedioic acid’ll. 

c acid, l-hydroxy-2-phe 

See Cyanogen 

See Oxalic and 

nyl-. See Tartromc 

and, 

3568 

3569 

3570 

1.1- Ethanediol, 2,2,2-t 
, 2,2,2-trichloro-*. 

1 .2- EthanedloI*. 

ribromo-*. See Bromal, hyd 
See Chloral, hydrate. 

See Glycol 

rate. 


3571 

, 1,2-dicyclohexyl- 

dodecahydrohydrobenzoiii ; 
cyclohexanone pinacol 

Ci2H2202 

198 30 

3572 

3573 

3574 

, 1,2-diphenyl-. 

, 1,1,2,2-tetraphen 

Ethanedioyl chloride*. 

See Ilydrobcnzoin; hohydrohe 
yl-*. ^ Benzojnnacol. 

See Oxalyl chloride 

mom. 


3575 

1 .2- £than^i8ulf onic 
acid* 

1.2- Ethanedithiol* 

Ethanenitrile*. 

, 2-oxo-2-phenyl-. 

Ethanesulfinic acid* . 

ethylenedisiilfoiiic acid 

C2H4(S03H)2 

190 19 

3576 

3677 

3578 

dithioRlycol; ethylene mer- 
captan; ethylene dimer- 
captan 

See Acefonitnle. 

See Benzoyl cyanide. 

HSCH 2 CII 2 SH 

94 19 

3579 

ethylsulOnie arid 

C 2 H 3 S 02 H 

94.13 

3580 

3581 

3582 

Ethanesulfonic acid*. . 

, 2-amino-. 

, 2-hydroxy-. 

ethylsulfonic acid 

See Taurine. 

See hethionic acid. 

C 2 H 6 S 020 H.... 

110.13 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubilit 

:y in grams per 100 ml of 

No 

and index of 
refraction 

g/ml 

point, °C 

point, 

Water 

Alcohol 

Ether, etc. 

3549 

col, liq., 1.4942 

1 600y 

-43 8 (-36) 

146 3 

1. 

00 

00 eth. 

3549 K 

col. sld 


40.6 

91 5 

i- 

S. 

s. eth. 

3549 P 

col, liq,, 
1.41297M 

1 644702® 

24 65 

92.8 

i. 

s. 

s. eth. 

3550 

col monocl. 
f. eth. 


144 

277-8021 

i. 

si. s 

si. s eth. 

3551 

col rhomb, 
need, f chi. 

1 182^ 

211 (209) 

383 


0 762“ 

14 bz., s ac. a. 

3552 

hq., 1.58902. . 

2 579®- 

4 

-26 

188.4 


s. 


3553 

col. liq , 

1 4376521-" 

1 3249- 

4 


74 1 

'■ 

00 

« eth. 

3554 

hq 

1 266- 
4 


197 

0 5 

00 

w eth,, glyc. 

3555 

col. liq , 1 4711 

1.443?^ 

4 

-36 7 

113 5 

1 

00 

00 eth. 

3555 R 

col. gas . 

1 5702 

13 2 

45 8 

1. 

8 

s. eth. 

3556 

3557 
3557M 

col. liq., 
1.355722S 

col. gas 

1 5635425 

3 784 g/1 

-36 4 

-107 

oo 

s f 

i. 

s 

s eth , *0 bz. 

3558 

yel. octahdr 

95 d. 



si s. 

V. s. eth., CSsi 
bz.; si. s. Igr. 

3559 

need f al 
or eth 


95 



si. B. C., 

8 h 

V. 3. eth 

3560 

3561 
3561 M 

3562 

3563 

3564 

3565 

3566 

3567 

3568 

3569 

3570 

monocl. leaf, 
f dll al 

benzyl-. 


i 54-4 5 

318-92-1 

1 

V s. 

V. s. eth. 

3571 

3572 

3573 

3574 

need 


129-30 




V. s. bz.;s. pet. 
eth. 

3575 

(T- f ac a 


104 


V. s. 

V. s. 


3576 

3577 

3578 

hq 

1 123 

■ 

146 


s. 

V. 8. alk.; 8. 
NH 4 OH 

3579 

syrup . . 


' 




B alk. 

3580 

3581 

3582 

hyg cr 



. 1 

8., 

deliq. 

1 

s. 

s. alk. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

»S3’nonym.s 

Formula 

Mol. 

Wt. 

3583 

Ethanesulfonyl chlo- 
ride* 

ethylsulfonyl chloride 

CaHfiSOoCl. . . 

128 58 

3584 

14.2,2-Ethanetetra- 
carboxylic acid" , 

ethyl « 2 /m-ethaiietetracar- 
boxylate 

(COOC2H6)jCH- 

CH(C0()C.H5)2 

318 o2 

3585 

tetraethyl ester 

Ethanethial*, tnmer. 

See sym-Trithiane, 2,4,6-(nm(' 

fhyl- 


3586 

Ethanethiol* 

ethyl mercaptan . ethyl hy- 
drosulfide, ethyl thioalco- 
hol 

sodium mercaptide; sodium 
thioethylate 

See Acehr acid, thiolr. 

See AceUmidt, thto-. 

C 2 H 5 SH.... 

62.13 

3587 

3588 

3589 

, sodium derivative 

Ethanethiolic acid*. 
Ethanethionamide*. 

CzHtSNa . 

84 12 

3590 

1.1.1 -Ethanetricar- 
boxylic acid* 

ethenyltncarboxyhc acid 

CHsC'COOIDa 

162.10 

3591 

3592 

3593 

3594 

3595 

3596 

3597 

1,1,2-Ethanetricarboxy 
Ethaiioic acid*. 

, 0X0- *. 

Ethanoic anhydride*. 
Ethanol*. 

, 2-aUyl-. 

, 1 -amino-*. 

, 2-amino-* 

lie acid, 1,2-dihydroxy-' 

See .4fe/ic acid 

See GlyoTyhr acid. 

See Acetic anhydride. 

See Klhyl alcohol. 

See 4-Penten-\-ol*. 

See .icetaldehi/de-ammoma 

. See Desoxalic acid. 


3598 

/S-aimnocthyl alcohol ; eth- 
anolamiiio, ethylolamine, 
^hydroxvethvlamiiie 

NH 2 CH 2 CH 2 OH. 

61.08 

3599 

, 2-anilino- . . . 

/^hydroxycthylamhne ; 
cthoxvlanihne 

CcHbNHCHs. 

CHaOH 

137 18 

3600 

, 2-benzyloxy-. 

glycohnonobenzyl ether; 
benzvl cellosolve 

Cf.HftCH>OCH2. 

CHl-OH 

152 19 

3601 

, 2-bromo-* 

/5-bromoethvl alcohol ; ethyl- 
ene bromohydrin 

CHsBrCHaOH 

124 98 

3602 

, , acetate. 

/5-bromoethyl acetate 

CHsCOOCH- 

CHaBr 

167 01 

3603 

, 2-butoxy-* 

glvcol monobutyl ether; 
butyl cellosolve 

C 4 H 9 OCH 2 CH.- : 
OH 

118 17 

3604 

, 2-(|8-butoxyetho 

xyt-*. See Ihethylene ylycol, 
M-butylethanolarainc . 

monobutyl ether ' 


3604M 

, 2-butylamino-* 

CIl3(CH2).,NH- 

(^HyCHoOH 

117.19 

3805 

, 2-chloro-* . 

/S-chloroethvl alcohol ; ethyl- 

CH..(nCH.OH 

80 52 

3606 

, , acetate . . 

ene chlorohydrin 
/S-chloroethyl acetate; 
2-chloroethyl etharioate* 

t’TIsCOOCH-i- 

ClhC] 

122 55 

3607 

, 2,2-dichloro-* , 

/3,|J-dichloroethyl alcohol 


114 97 

3608 

, 2-diethylamino-* 

/3-diethylaminoethyl alcohol , 
2-hydroxy tnethylaini ne 

(CsHftl^NCH- 

CH 2 OH 

117.19 

3609 

] 

1 

1 

1 

liydrochloride. See Procaine, 

hydrochloride. 


3610 

, 2-dimethyl- 

amino-* 

4-dimethylaminoethyl alco- 
hol 

fCHalzNCHa- 

CH;OH 

89 14 

3611 

, 1,2-diphenyl- . 

benzylphenylcarbinol . . 

CfiHfiCHoCHO- 

HCfiHs 

C 2 H 6 OCH 2 CH 2 - 

OH 

198 25 

3612 

, 2-ethoxy-* 

glycol monoethyl etlier; 
“Cellosolve” 

90 12 

3613 

, , acetate 

/3-ethoxyethyl acetate; “Cel- 
losolve” acetate 

ClisCOOCHiCH-i- 

OC 2 H 5 

132 16 

3614 

» 2-(/3-ethoxyethox 

y)-. See Diethylene glycol, mon 

oethyl ether. 


3615 

3616 

, 2-ethylamino-* 

, 2,2'-ethylenedioz 

/S-hydroxydiethy lam i iie 

ydi-. See Triethylene glycol. 

CjHsHNCHjCHz- 

OH 

89.14 

3617 

, 2.2'-ethylimino- 

di- 

fi, /?'-dihydroxytriethylarame 

C2H6N(CH2CHir 

0H)2 

133.19 


"‘Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and indeoi; of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

No. 

Water 

Alcohol 

Ether, etc. 

3583 

liq . . . 

1.357- 

4 


177.5 

<1 

d. 

V. s. eth. 

3584 

3585 

pr . 


76 (72-4) 

305 d. 


s. 


3586 

3587 

3588 

3589 

3590 

3691 

3592 

3593 

3594 

3595 

3596 

3597 

li(] , 1.43055 ; 

wh. cr 

pr 

0 840 

-121 
(-147 3) 

159 d 

.34 7 

(34.5-5 5) 

I 5 

s 

s 

s. 

s 

.s. 

s. eth., alk. 

s eth. 

3598 

col liq., 1.4539 

1 0180- 

10 5 

172 2 

00 

OO 

0 72 eth.; s. 
chi.; si. s. bz , 
Igr. 

s eth., chi. 

3599 

col. liq.. . . 

1 Ufli 


286 

V si S 

s 

3600 

col. liq 

1 068 

<-75 

256 

0 4 



3601 

col. liq., 1.491.') 

1 7720- 


150 3 

s. 

QO 

OO eth. 

3602 

col. hq 

1 514^° 

-13 8 

161 5-4 5 

V s. 

« 

so eth. 

3603 

col. liq .... 

0 9027^“ 


170.0 

00 

OO 

so eth. 

3604 








3604M 

1 44372«.,. . 

0 8907 Y 


200 

s 

s. 

s. eth. 

3605 

col. liq . . . 

1 213- 

4 

-69 

128.8 

CO 

s 

2 3‘5 eth. 

3606 

col Uq., 1.424^ 

1 17S3-J 


145 

1. 

OO 

so eth. 

3607 

liq 

1 145^ 


146 

si S 

s 

s. eth. 

3608 

3609 

col liq., 
1.4400*5 

0 8601- , 

2i 

0 884^“ 


163; 42-48 

j 

s 

s 

s. eth., bz. 

3610 

col liq., 1.43 

0 8866- 
4 


135(131-1) 

oo 

OO 

j so eth. 

3611 

need 


66-8 

167-70^“ 

V bl s 

s 

V. s. eth. 

3612 

col. Lq ... 

0 9311^ 


135 1 

00 

OO 

so eth. 

3613 

3614 

col. hq 

0 9749- 

4 


156 2 
(150-60) 

22 

OO 

00 eth. 

3615 

hq., 1.444.. 

0 914j 


167-9^51 

V. 3. 

V. s. 

V. 8. eth. 

3616 


1 0135- 

4 






3617 

yel.liq, 1 4663 


251-2750 

S. 

s. 

si. s. eth 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 




Mol. 

Name 

Synonyms 

Formula 

Wt. 

3617M 

Ethanol, 2<-fluoro>* . . 

/5-fluorocthyl alcohol ; ethyl- 
ene fluorohydnn 

CH 2 FCH 2 OH 

64 06 

3618 

, 2-heptyl-2-meth 

, 2,2'-iininodi-. 

yl-. Beel-Nomnol,2-methjfl-*. 



3619 

See Diethanolamine. 



3619M 

, 2-i8obutyl- 

isobutylethanolammc. . . . 

(CHi,)2CHCH2NH- 

117 19 


amino-* 


CH 2 CH 2 OH 


3620 

, 2-methoxy-* . . 

glycol monomethyl ether ; 
methyl cellosolve 
glycol monomclhyl ether 

CHSOCH 2 CH 2 OH 

76 09 

3621 

, , acetate 

CH 3 COOCH 2 CH 2 - 

118 13 



acetate; methyl cellosolve 
acetate 

OCH 3 


3622 

, 2-(^-methoxyeth 

oxy)-. ^ Diethylene ghfcol, m 

onomeihyl ether. 


3623 

, 2-methyl- 

/J-hydroxy-N-methylethyl- 

CH 3 HNCH 2 CH 2 - 

75.11 


amino-* 

amine 

OH 


3624 

, 2,2'-methyl- 

/S'-dihydroxy-N-methyl- 

diethylamine 

CH.iN(CH2CH2- 

119 16 


iminodi- 

0H)2 


3625 

, 2-methyl-2-prop 

yl-. 1-Penianol, 2-meihyl-* 

triethylolaiiuno; 2,2 ',2"-trthy- 
droxytnothvlamine See Tn- 


3626 

, 2,2 ,2 '-nitrilo- 




tri- 



3627 


ethanolavnm- 



, 2-nitro- 


NO 2 CH 2 CH 2 OH. 

91 07 

3628 

, 2,2'-oxydi-. 

See Diethylene glycol. 



3629 

, pentamethyl-. 

See 2-Butanol, 2,3,3-trmc</ij/i- 

• 


3629M 

, 2-phenoxy- 

jS-hydroxyethyl phenyl ether , 
phenyl cellosolve 

Sw Benzyl alcohol, a-methyl-. 

C 6 HSOCH 2 CH 2 OH 

138 16 

3630 

, 1 -phenyl-. 



3631 

3632 

, 2-phenyl-. 

, 2,2'-thiodi- 

, 2,2,2-trlchloro-* 

See Phenethyl alcohol. 
thiodiglycol, b!s-/J-hy- 
droxyethyl sulfide 

S(CH2CH20H)2 

122.18 

3633 

OC 13 CH 20 H 

149 42 

3634 

, 2,2,2-trichloro-] 

-ethoxy-*. See Chloral, alcoh 

olate 

3635 

Ethanolamine. 

See Ethanol, 2-amino-*. 


3636 

1 -Ethan one, 2-ethoxy- 

1, 2-diphenyl-. See Benzol 

n, ethyl ether. 


3637 

Ethanoyl bromide*. 

See Acetyl bromide. 


3638 

Ethanoyl chloride*. 

See Acetyl chloride. 



3639 

Ethanoyl fluoride*. 

See Acetyl fluoride. 



3640 

Ethanoyl iodide*. 

Sec Acetyl iodide. 



3641 

Ethanoyl peroxide*. 

See Acel'^ peroxide. 



3642 

Ethene*. 

See Ethylme. 



3643 

, elhenyloxy-*. 

See Vinyl ether. 



3644 

, ethenylthio-*. 

See Vinyl sulfide. 



3645 

Ethenol. 

See Vinyl akohd. 



3646 

Ethenone. 

See Ketene. 



3647 

Ethenylamine*. 

See Vinylamine. 



3648 

Ethenyl tricarboxylic a 

cid. Seel,l,l-Ethanetricarboxy 

he acid*. 


3649 

Ether. 

See Ethyl ether. 



3650 

, allyl cresyl. 

See Ether, allyl tolyl. 



3651 

, allyl ethyl 

3-ethoxypropene* . 

C2H80CH2CHCH2 

86 13 

3652 

, allyl iaoamyl 

3-methyl-l-(2-propenoxy)- 

CH 2 CHCH 2 OCH 2 - 

128 21 

3653 

, allyl methyl. . . 

butane* 

CH2CH(CH3)2 


3-methoxypropene • 

CH2:CHCH20CH3 

72 10 

3654 

, allyl 2-naphthyl 

2-(2-propenoxy)naphtha- 

C 10 H 7 OCH 2 - 

184 23 

3655 

, allyl phenyl 

lene* 

2-propenoxybenzene*. . . . 

CH:CH2 

CH2:CHCH20C®- 

Es 

CH2:CHCH2()C«- 

H^CHs 

134 17 

3656 

, allyl o-tolyl. . . . 

2-(2-propenoxy) toluene • ; 
ally! o-cresyl ether 

148 20 

3657 

, allyl m-tolyl 

3-(^propenoxy)toluene • 

CH2:CHCH20C6- 

HiCHa 

148 20 


♦Name approved by the IntematioDal Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 


Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Boiling 
point, "C 




No. 

g/ml 

Water 

Alcohol 

Ether, etc. 

36I7M 

col ll(] , 

1 11 1241* » 

-26 45 

103 35 

so 

OO 

00 eth. 

1.36470'8-< 







3618 








3619 








3619M 

1.4402W 

0 8818- 
* 


190 

h 

s. 

s. eth. 

,3620 

col ll(J 

0 9660- 


124 3 

00 

V s. 

s. eth. 

3621 

ll<l 

1 0054*" 

2 0 


143 

oo 



3622 








3623 

ool hq , 1 4.385 

0 937®^” 


159^« 

00 

00 

00 eth. 

3624 

liq , 1 4678 

1 0377^ 


246-8’<7 

oo 

OO 

si s. eth. 

3625 








3626 








.3627 

col. liq 

1 270- 

<-80 

193 8 

V s 

V s. 

V s eth. 

3628 


* 






3629 





2 6 



3629M 

col. llq 

1 1094- 
20 


245 2 

.s 

s. eth. 

3630 








3631 








3632 

col. hq . 1 519 

1 1824^" 

-16 

168» 

QO 

oo 

si s. eth. 

3633 

rhomb, tab 

1 550- 

17 8 

162 2 

t>l b. 

» 

80 eth. 

3(i34 


* 






3635 








3636 








3637 








3638 








3639 








3640 








3641 








3642 








3643 








3644 








3645 








3646 








3647 


1 






3648 








3649 








3650 


9 n 


67 6 




3651 

col liq., 

0 765y 


1 

00 

00 eth. 


1 38810 

4 



V. si s. 



3652 

hq 



120 

CO 

00 eth. 

3653 

col. hq 

0 77^ 


46 

V. si s. 

00 

oo eth. 

3654 

oil 



d. 210 

1. 



3655 

col. oil. . 

0 9856- 


192; 85i» 

1. 

S. 

00 eth. 

3656 

oil 

0.969- 


205-8; 8612 




3667 


0 965- 


21W; 






4 


92-4« 





For explanations and abbreviations see beginning of table. 


799 





PHYSICAL CONSTANTS OF 


No. 

i 

Name 

Synonyms 

Formula 

Mol 

Wt. 

3658 

3658R 

Ether, allyl p-tolyl 

, 2-aminodiethyl. 

4-(2-propenoxy) toluene * 

See Ethylamuie, ^ethoxy-*. 

CHjrCHCHaOC^ 

H4CHs 

148 20 

3659 

, /3-aminoethyl et 

hyl. See Ethylamine, 0~ethoxy- 

* 


3660 

3661 

, amyl ethyl . . . 

, amyl methyl. 

1-ethoxypentane* 

See f*entane, l-methoxy-*. 

b2H60(CH2)4CH3 

116 20 

3662 

, amyl phenyl 

amoxybeiizene 

CH3(CH2)40C6H6 

164 24 

3663 

, benzyl butyl . 

1-benzyIoxybutaue 

C6H6CIl20(CIl2)3- 

CH3 

CsHbOCHjCsHs. 

164 24 

3664 

, benzyl ethyl 

a-ethoxytoluene 

136 H) 

3665 

, benzyl methyl . 

a-methoxytoluene 

CeHBCHzOCHs. 

122 16 

3666 

, benzyl 2-naph- 

thyl 

, bis-p-bromo- 

phenyl 

2-beazylo\ynaph+halene * 

CbHbCIIzOCioHt 

234 28 

3667 

4,4'-dibromod[iplienyl ether, 
l-bromo-4-(4-broiuophen- 
oxj ) benzene* 

BrC6H40C6H4Br 

328 02 

3668 

, bis- |3-chloro- 

ethyl 

l-chloro-2-( /S-ehloroethoxy)- 
ethane*, sj/ffj-dichloroethyl 
ether: d, d -dichlorodiethyl 

(CIC2H4)20 

143 02 

366S 

, bis- /S-chloroiso- 

propyl 

l-chloro-2-( d-chloroisopro- 
poxy) propane*, /9, d'-di- 
chloroisopropyl ether 

C1CH2CH(CH3)- 

()CH(CH.,)CH- 

C1 

171 07 

3670 

, bischloromethyl 

chloro (chloroinethoxv)meth- 
ane*, sj/w-dichlorodimethyl 

(m^ClOCHoCl 

114 97 

3671 

, bi8(p-chloro- 

phenyl) 

, bis- ^-ethoxy- 

ethyl 

4,4'-dichlorodiphenyl ether. 

(C1C6H4)20 

239 10 

3672 

l-ethoxv-2-(d-ethoxyeth- 
oxylethane ♦ , diet hylcne 
glycol diethyl ether, di- 
ethyl carbitol 

(C2HbOCH2CH‘>)2- 

0 

162 23 

3673 

, bis-p-nitro- 

phenyl 

l-nitro-4-(4-nitropheiioxy)- 
benzene * , 4,4 -dimtrodi- 
phenyl ether 

N02C„H40Cbn4- 

N 02 

260 20 

3674 

, bispentachloro- 

ethyl 

pentachloro (pentachloro- 
cthoxy)ethane*, iierchloro- 
ether, decachlorodiethyl 
ether 

l-bromo-2-ethoxyethane* ; 
d-bromoethyl ether 
thyl. See Antsole, bromo-. 

Sw Ether, butyl tolyl. 

C2C160C-.C1B . 

418 61 

3675 

3676 

3677 

, /S-bromoethyl 

ethyl 

, bromophenyl me 

, butyl cresyl. 

BrCHaCHaOCoHfi 

153 03 

3678 

, butyl ethyl 

1-ethoxybutane* 

(C2H6)0(CH2)j- 

CHs 

C2H50C(CH3)3 

102 17 

367r 

, ferf-butyl ethyl 

2-ethoxy-2-methylpropane* 

102 17 

3680 

, butyl 2-furyl- 

methyl 

, butyl methyl 

butyl furfuryl ether 

C4H80CH2()C4ll9 

154 20 

3681 

1 -methoxybutane * 

CH30(CH2)3CH3 

88 15 

3682 

. butyl phenyl 

brtoxybenzene* 

CH3(CH2)30C6H6 

150 21 

3683 

, n-butyl tetrahyd 

rofurfuryl. See Furan, 2~bu 

toxymethyltetrahydro- 


3684 

, butyl o-tolyi . 

2-butoxytoluene*; butyl 
o-cresyl ether 

CH3C6H40(CH2)»- 

CHs 

*164 24 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, ®C 

point, "C 

Water 

Alcohol 

Ether, etc. 

3658 


0 9728- 

15 


2H 5:91*2 




3658 R 

3659 








3660 

hq .. 

0 7.59- 


119-20 

si s 

QO 

» eth. 

3661 







3662 

liq . 



111*7 



• 

3663 


0 9310‘- 

4 


220-1744 

1 . 

00 

« eth. 

3664 

col. hq 

0 949y 


185 

1. 

ao 

00 eth. 

3665 

hq . 

0 987^ 


174 

1. 

b. 

s eth. 

3666 

loaf f al 

leaf f. al 


99 


1. 

V s 

V. s eth , s. 
chi , hi. 

3667 


53-4(54-6) 

338-40 

1. 

V. s 

00 eth , V s. bz . 

3I'>68 

hq., 1 457 

1 22‘>— 

4 

-50 

178 

1 02 

s. 

s. eth. 

3669 

col hq 

1 1127 


187 1 

0 19 







(93-5**) 




3670 

col hq , 

1 315- 


105 

d 

so 

oo eth. 


1 43462® 






3671 

1.611 

1 3164- 

4 


312-4 

1 . 


• 

3672 

col. hq 

0 907- 

4 


188 

QD 



3673 

ycl need f al 


1 12-3 


1 

bl. s 

bl. s. eth.; s. 








ac. a., bz. 

3674 

tetr scales 

1 900- 

69 

d. 




3675 


1 370- 

4 


126-9 

sl s. 

so 

00 eth. 

3676 








3677 


0 752- 

4 






3678 

col lu} 

-124 

91 4(90-3) 


so 

00 eth. 

3679 

hq 

0 75 19^^- 


68-9 


s. 

s eth. 

3680 

col hq 

0 9.i.5y 


189-90785 


8 

V. s eth. 

3681 

col. hq 

0 704-^, 

-11.5 5 

70 3 

V. si. s. 

00 

00 eth. 



0 744- 

4 






3682 

col. liq , 

0 9515- 


210 3 





1.504o2“ 

4 


(98-9*®) 




3683 







3684 


0 9437- 
0 


223 0 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

7 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

3685 

Ether, butyl m-tolyl . 

3 -butoiytoluene* . 

CH 3 C 6 H 4 OC 4 H# 

164.24 

3686 

, butyl p-tolyl .... 

4-butoxy toluene*. . , 

CH 3 C 6 H 4 OC 4 H 9 

164.24 

3687 

3688 

, cetyl phenyl 

, chlorodiethyl. 

1 -phenoxy hexadecane * 

See Ether, cldoroethyl ethyl. 

C6H60CH2(CH2)i4- 

CHs 

318 53 

3689 

, a-chloroethyl 

ethyl 

. / 8 -chloroethyl 

ethyl 

1 -chloro-l-ethoxyethane* , 
a-chlorodiethyl ether 

CH 3 CHCIOC 2 H 6 . 

108 57 

3690 

l-chloro-2-ethoxyethane * , 
/3-chlorodiethyl ether 

CH2ClCH20C2lh 

108 57 

3691 

3692 

3693 

3694 

3695 

, chloromethyl 

methyl 

, chlorophenyl eth 

, cresyl ethyl. 

, cresyl methyl. 

, cresyl propyl. 

chloromethoxymethane * 

yl. See Phenetole, chUrro-. 

See Ether, ethyl tolyl. 

See Ether, methyl tolyl. 

See Ether, propyl tolyl. 

CICH 2 OCHS 

80 52 

3696 

3697 

3698 

3699 

, decachlorodiethy 

, diallyl. 

, di-o-amyl. 

, dibenzyl. 

1. See Ether, bisiperttachloroeth 
See Allyl ether. 

See Amyl dher. 

See Benzyl ether. 

yl). 


3700 

3701 

3702 

, 4,4'-dibromodiph 

, dibutyl. 

, dicetyl. 

enyl. See Ether, bie-p-bromoph 
S^ Butyl ether. 

See Cetyl ether. 

enyl. 


3703 

, dichloro*. 

See Ether, a, fi-dichloroethyl et 

hyl. 


3704 

, ^.^'-dichlorodiet 

hyl. See Ether, bte-0‘chloroethy 

1. 


3704M 

, sym -dichlorodim 

ethyl. See Ether, btschlorometh 

yl. 


3705 

3706 

, 4,4'-dichlorodiph 

, sym-dichloroeth 

enyl. See Ether, bis-jhchloroph 
yl. See Ether, ks-fi-cfdoroelhyl 

enyl. 


3707 

, a, jS-dichloro- 

ethyl ethyl 

1 ,2-dichloro- 1 -ethoxyeth- 
ane*; dichloroether; o, P- 
dichloroethyl ether 
ropyl. See Ether, bis-P-chloroi 
S^ Ethyl ether. 

See Heptyl ether. 
thyl. See Diethylene glycol. 

CH2C1CHC10C2H4 

143 02 

3708 

3709 

3710 

3711 

, /S'-dichloroisop 

, diethyl. 

, di-n-heptyl. 

, 2,2'-dihydroxydie 

sopropyl. 


371 IM 

3712 

3713 

3714 

3715 

3716 

3717 

3718 

3719 

3720 

3721 

3722 

, ^,/9'-dihydroxydi 

, 2,2'-dihydroxyet 

, diisoamyl. 

, diisobutyl. 

, diisopropyl. 

, dimethyl. 

, dinaphthyl. 

, di-n -octyl. 

, diphenyl. 

, di-n-propyl. 

, divinyl. 

, ethylene dlpheny 

-n-propyl. See 2-Propanol, 
hyl. Sec Diethylene glycol. 

See Isoamyl ether. 

See hotmtyl ether. 

See Isopropyl ether. 

See Methyl ether. 

See Naphthyl ether. 

See Octyl ether. 

See Phenyl ether. 

See Propyl ether. 

See Vinyl ether. 

1. See Ethane, 1,2-diphenoxy-* 

l,l'-oxydi-. 


3723 

, ethyl 2-furyl- 

methyl 

, ethyl heptyl 

ethyl furbiryl ether 

C 4 H 3 OCH 2 OC 2 H 6 

126 15 

3724 

1-ethoxyheptane*. . 

CaHfiOCCHaleCHs 

144 25 

3725 

3725M 

, ethyl hexyl 

, ethylidene dieth 

1-ethoxyhexanc* . 
yl. See Acetal. 

hyl. See Ethane, 1,1-dimethoxy 

C2H50(CH2)6CH3 

130 23 

3725T 

, ethylidene dimet 

_* 


3726 

, ethyl isoamyl . . 

l-ethoxy-3-methylbutanc * 

C 2 H 5 OCH 2 CH 2 . 

CH(CH3)2 

C2H40CH2CH. 

(CH3)2 

116 20 

3727 

, ethyl isobutyl . 

l-ethoxy-2-methylpropane* 

102 17 


’('Name approved by the loternational Uniou of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density Meltinc 

g/ml point, “C 

Boiling 
point, *C’ 

Solubility in grams per 100 ml of 

Water Alcohol Fither, etc. 

3685 


0 9407- 
0 

229 2 


3686 


0 9419- 
0 

229 5 


3687 

leaf., 

0 8434— 41 8 

2001 



1.4556»»-‘ 

4 



3688 

a 




3689 



98 pan d. 


3690 

liq.. 

1 0572- , 

4 

107-8 




0 989- 

4 



3691 

Uq., 1.3974 

1 0625- -103 5 

4 

59 5 

d s « eth 

3692 





3693 





3694 





3695 





3696 





3697 





3698 

1 




3699 





3700 





3701 





3702 





3703 





3704 





3704M 





3705 





3706 





3707 

col. inflam, liq 

1 174y 

140-.J 

vs vs. eth. 

3708 





3709 





3710 





3711 




i 

3711M 





3712 





3713 





3714 





3715 





3716 





3717 





3718 





3719 





3720 





3721 





3722 





3723 

cal. liq 

0 9844- 

149 5- 

1. s. s. eth. 



4 

50 5”» 


3724 


0 790 ” 

166 6 

1. h. s. eth. 

3725 

hq. 

0 8327- . . . 

137 

1. vs s. eth. 

3725M 


* 



3725 T 





3726 

col. liq 

0 764y 

112 

1 . » 00 eth. 

3727 

col. liq.. 

0 751- 

4 

1 

80 (78-80) 

1 . 00 « eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

3728 

Ether, ethyl iso- 
propyl 

, ethyl methyl. . . . 

2-ethoxypropane* . 

C2H60CH(CH3)2 

88 15 

3729 

rnethoxyethano* 

CH 3 OC 2 HB 

60 09 

3730 

, ethyl 0-methyla 

minoethyl. See Ethylamine, 

fi-ethoxy-N-methyl- 


3731 

, ethyl /3-4-morph 

olylethyl. See Morpholine, 4 

-ifi-ethoxyethyl)-. 

172 22 

3732 

, ethyl-l-naphthyl 

1 -ethoxy naphthalene * 

CioH70C2H8 

3733 

, ethyl 2-naph- 
thyl 

2-ethoxynaphthalctie*; bro- 
melia, nerolin (new) 

CioHtOCsHb 

172 22 

3734 

3736 

3730 

, ethyl octyl, . . 

, ethyl phenyl. 

— , ethyl proparf>yl. 

1 -ethoxy octane* 

See Phenetole 

See Projtyne, li-ethoxy-*. 

C2H60(CH2);CH3 

158 28 

3737 

, ethyl propyl 

l-ethoxyproi)ane* 

C 2 HBOC 3 H 7 

88 15 

3738 

, ethyl tetrahydrof 

, ethyl o-tolyl. . . 

urfuryl. See Furan, 2-ethoxy 

metkyltetrahydro-. 


3739 

2-ethoxytolnene*, o-cresyl 
ethyl ether 
:i-ethoxy toluene* 

CH3C6H4CX:2H6 

136 19 

3740 

, ethyl m-tolyl 

CH 3 C 6 H 4 OC 2 HB 

136 19 

3741 

, ethyl p-tolyl , 

4-etho.x}rtoluene . . 

CHjCelhOCaHfi 

136 19 

3742 

— , ethyl vinyl .... 

cthenoxyethane* .. 

CH:CH20C2H6 

72 10 

3746 

, 2-fury Imethyl 

methyl 

, heptyl methyl. . 

furfuryl methyl ether 

C 4 H 8 OCH 2 OCH 3 

112 12 

3740 

1 -methoxyheptane* . 

CHsOCtHib. 

130 23 

3747 

, heptyl phenyl. . . 

1 -phenoxyheptane*. . 

C6H60(CH2)6CH3 

192 29 

3748 

, hexyl phenyl 

hexyloxy benzene; 1-phenoxy- 
hexane* 

henyi. See Ethanol, 2-phenox 

CH4(CH2)80C6Hb 

178 27 

3748M 

, ^-hydroxyethyl p 

V-. 

214 30 

3749 

, isoamyl 1-naph- 

thyl 

l-( 7 -methylbutoxy)naphtha- 

lene* 

CioHTOCHsCHit- 

CH(CHj^2 

3750 

, isoamyl 2-naph- 
thyl 

2 -( 7 -methy Ibutoxy ) naphllut- 
lene* 

C 10 H 7 OC 11 .CH 2 

CH(CH.,).> 

214 30 

3751 

, isoamyl phenyl 

isoamoxybenzene, 3-methyl- 
1 -phenoxybutane 

C6H60(CH2)2. 

CH(CHj)2 

104 24 

3752 

, isobutyl methyl 

l-iuethoxy-2-methylpropanc * 

CHaOC'JIIoCH- 

(CH.,)2 

88 15 

3753 

, isobutyl phenyl 

isobutoxybenzene; 2-methyI- 
1 -phenoxypropane 

(cnj)2CHcii2()- 

CbIIb 

150 21 

3754 

, isopropyl methyl 

2 -methoxypropane * 

CHaOCIKCHa)!. 

74 12 

3755 

3756 

, isopropyl phenyl 

, methylene dieth 

isopropoxybcnzenc , 2-phen- 
oxypropane 

yl. {See Methane, diethoxi/-* 

(CHj)2CHOC6H6 

136 19 

3757 

3758 

3759 

, methylene dlmet 

, o,o'-methylenedi 

, methylenediprop 

hyl. See Methane, dimethoxy- 
phenyl. See Xanthene. 
yl. Mdhane, dipropoxy-*. 



3760 

, methyl 1 -naph- 
thyl 

1 -methoxynaphthalene* : 
methyl a-naphthyl ether 

CioHtOCHb . 

158 19 

3761 

3762 

3763 

, methyl 2-naph- 

thyi 

, methyl phenyl. 

, methyl propargyl 

2 -inethoxy naphthalene * ; 
methyl ^naphthyl ether; 
nerolm (old) ; yara-yara 

See Anisole. 

. See Propyne, S-methoxy-*. 

C10H7OCH3 

158 19 

3764 

3765 

, methyl propyl. 

, methyl 6-quinoly 

1 -methoxypropane* 

1. See Quintdine, d-methoxy-. 

CH3OCH2CH2CH3 

74 12 

3766 

, methyl o-tolyl , . 

2 -methoxytoluene*: o-cresyl 
methyl ether 

CH3C6H4OCH3 

122 16 


''‘Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, *0 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

3728 

col. liq 

0 745- 

4 


54 

8. 

00 

00 eth 

3729 

col liq. or gas . 

0 7260- 


7 9 (11-2) 

8. 

00 

«o eth 

3730 

3731 




3732 

liq., 

1 061- 

5 5 

276 4; 

i. 

V. 8. 

V. s. eth 


1 59509»»-» 



160i« 




3733 

pi , 1 59752« « 

1 0606- 

37 5 

282 

1. 

sl. 6. 

s eth , pet. 


1 5932«.i 






eth 

3734 

hq 

0 794- 


182-4 

1. 

S 

s eth. 

3735 


* 






3736 








3737 

col liq., 

0 747 

<-79 

64(61 4) 

s. 

00 

00 eth. 


1.36948 







(0 732^*) 






3738 








3739 

hq., 1.508‘*-* 

0 9592^^ 


180 1; 

69 6-70 2>2 




3740 

1513... 

0 9560- 


192, 








73-5‘» 




3741 

hq., 

0 9662- 


189 9, 





1.5058”.« 



70-l‘5 




3742 

hq. 

0 763|i 


35 5 

si s. 

s. 

w eth. 

3745 

col. hq . . 

1 0163- 

i 


134-5’«2 

1. 

8. 

V. 8. eth. 

3746 

col. liq . 

0 795- 
0 


149 8 

i. 

00 

» eth. 

3747 


0 9319- 
0 


266 8 




3748 


0 9426- 

4 


246 




3748M 

3749 

hq., 

1 00691^2 


3l7-9’«d 





1 5705>«-« 

1 0155- 

4 






3750 

leaf., 1.5768». 

26 5 

323-6 d. 

1. 

s 

s eth 

3751 

col ho , 

(1 9198- 


225 





1.48722* 

4 






3752 

hq. 

0 7507- 

4 


59’« 

1. 

s. 

s eth. 

3753 

col. hq 

0 939y 


198 


». 


3754 

col. hq . . . 

0 7347^“ 

20 


32 5”7 

si. s. 

8. 

s eth 

3755 

col. hq 

0 9464- 
16 


177 2 




3756 








3757 








3758 








3759 


1 0964— 






3760 

col. hq., 

<-10 

265-9(258) 

i. 

V. 8. 

V s. eth , 3 bz. 

3761 

1.6232«-» 
col leaf. f. 

4 

72 

274 

si. 8. 

sl. 8. 

V. s. eth.; s. 
CS 2 , bz 

eth. 


3762 








3763 


0 738- 






3764 

col. hq., 1.3579 


38 9 

3 05“ 

00 

00 eth 

3765 

4 





3766 

hq., 1 5199»5* 

0 9851- 
16 


171 3 

i. 

V. s. 

V. s. eth 


For cxplanatioDb and abbreviations see beginning of table. 
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j 


Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

3767 

Ether, methyl m-tolyl 

3-methoxy toluene* 

CH 3 C 6 H 4 OCH. 1 . 

122 lt> 

3768 

i , methyl p-tolyl 

4-methoxy toluene * 

CH 3 C 6 H 4 OCH 3 . 

122 16 

3769 

, l>naphthyl pro- 

1-propoxynaphthalene * 

CioHrOCHaCHz- 

186.24 


pyl 


CUa 


3770 

, 2-naphthyl 

2-propoxynaphthalene* 

C 10 H 7 OCH 2 CH 2 - 

186 24 


propyl 


CHa 


3771 

, octyl phenyl 

, perchloro-. 

1 -phenoxyoctane * 

C«H50(CH2)7CH3 

206 32 

3772 

iSee Ether, bmipeutarhloroethyl) 



3773 

, phenyl propyl 

propoxybenxene* 

C 3 II 7 OC 6 HB 

136 1» 

3774 

, phenyl vinyl . 

cthenoxybeiizene * 

CeHsOCHrCHa 

120 14 

3775 

, propyl o-tolyl . . 

2- proiioxy toluene*, o-cresyl 
propyl ether 

3- propoxy toluene * 

CH3C6H40(CH-.)7- 

CHs 

CHsC6H40C.,H7 

150 21 

3776 

, propyl m-tolyl 

150 21 

3777 

, propyl p-tolyl . 

Ethine. 

4-propoxytoluene* . 

CHaCcH40C3H7. 

150 21 

3778 

See Acetylene. 



3779 

Ethinyl tribromide. 

See Ethylene, trthromo-. 

See Ethylene, tnchloro-. 



3780 

Ethinyl trichloride. 



3781 

Ethionic anhydride 

carbyl sulfate , 1,3,2,4-dioxa- 
dithiane 2,4-bisdioxide 

S020CH2rH-.S020 

1 , 

188.17 

3782 

Ethocain. 

See Procaine, hydrochloride 



3783 

Ethoxyamine* 

a-cthylhydroxylamine 

CsIlBONH-i 

61 08 


Ethyl. For ethyl derivative 

rt see the parent compounds (e 

g., for ethylbenzene 

see 

3784 

Ethyl acetate. 

See Acetic acid, ethyl ester. 



3784M 

Ethylal. 

See Methane, diethoiy-. 


46 07 

3785 

Ethyl alcohol 

ethanol * ; met hylcarbinol , 
alcohol, spirit of wine 

CIliCIIiOH. . 



. For other derivatives se 

0 Ethanol. 



3786 

, eaters with organic acid 

8. See “ethyl ester,” under the 

names of the acids. 


3787 

Ethylamine*. . . 

amiuoethaiic 

C2Hi,NH2. . 

45 08 

3788 

, hydrobromide 

ethylammonium bromide* 

C'iHbNHo HBr 

126 01 

3789 

, hydrochloride 


C 2 HBNH 2 HCI 

81 5& 

3789M 

— , hydroiodide. . . 


C 2 H 8 NH 2 HI.. 

173 01 

3790 

, JY-benzylidene 

A^-ethvlbenzalimine; iV-bcn- 
zalethylammc 

CnHBCH.NC2HB. 

133 19 

3791 

, /3,/3-diethoxy- 

aminoacetaldehyde; 2, 2-di- 

(C2H50)2CH- 

133.19 


ethoxvethylaniine, amino- 
acetal, acetalylamine 

CH 2 NH 2 



3792 

, /S. /9-diethoxy- 

dimethylaminoacetal . . 

(CIIsloNCHa- 

161.24 


7\7,./V-dimethyl- 

See teri-Butylamine. 

CH(OC2Hb)2 


3793 

a.a-dimethyl-. 



3794 

, /S-ethoxy-* 

2-ammodiethyl ether; /3- 

C 2 HBOCH 2 CH 2 - 

89.14 


aminoethyl ethyl ether 

NH 2 


3795 

, ^-ethoxy-^V- 

ethyl /3-methylaminoethyl 
ether 

CH 3 NHCH 2 CH 2 - 

103.16 


methyl- 

OC 2 H 6 


3796 

^ /3-hydroxy-. 

See Ethanol, 2~amtno-*. 



3797 

- — , /S-hydroxy-7V,7V-d 

imethyl-. See Ethanol, 2-di 

methyUmino-*. 


3798 

— , j9-hydroxy-/V-me 
, a-phenyl-. 

thyl-. See Ethanol, 2-methyla 

mino-*. 


3799 

See Benzylamine, a-methyl-. 



3800 

, /S-phenyl-. 

See Phenethylamine. 




♦Name approved by the International Union of Chemistry. 

80G 





ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Solubility in grams per 100 ml of 

Boiling 

point, “C gtg 

3707 

liq , 1 506«. 

0 9766- 


177 2. 




I ^ 


(172-3) 


3768 

hq , 

0 9709— 


176 5 



1 5123719-* 

* 


(173-4) 


3769 

hq., 

1 0447i»-« 


298-9 



1.5928's-'' 





3770 

need . . 


39 5-40 



3771 

eol hq. 

0 913')-" 

8 

285 2 


3772 






3773 

col hq 

0 9530-^ 


190 5 

s s eth. 

3774 




155-6 


3775 


0 9517- 
0 


204 1 


3776 


0 9484- 
0 


210 6 


3777 


0 9497- 


210 4 i 


3778 






3779 






3780 






3781 

dohq er 


80 

d 


3782 






3783 

eol hq . 

0 8837-5 


68 » 

00 oo oth 


Benzene, ethyl ) 

For ethyl 

esters of org 

atiic acids se c the aei 

(Is 

3784 






3784M 






3785 

col. hq., 

0 7893-; 

-117 3; 

78 5 » 

. ao eth , chi., 6 


1 36242‘8'»® 

* 

-114 6 

(78 37) 

me ai 



0 78505- 




3786 


0* 




3787 

col. liq . . . . 

0 7059- , 

4 

-80 6 

1.6 «. 

00 00 eth 



0 689- 






It 




3788 

need, or pi f 

1 741- 

159 5 




al. 

4 




3789 

monocl. deliq. 

1 2045- 

1 108 

d 315 238'7 

s 1 eth. 


pi. f. al. 

4 




3789 M 

need f w 


188 5 


si s 

3790 

1541?? 

0 937- 


195 1. 

00 oo eth. 


Ha 

4 




3791 

liq., 1.4120 

0 9161^ 


1()3 s 

s s. eth., CHCli 

3792 

ycl. liq 

0 885- 


170-1 s. 

s. 8. eth. 

3793 






3794 

hq., 1 4101*® 

0 8512- 

4 


108 « 

00 « eth 

3795 

hq , 1 4147 

0 8363- 

4 


114-5744 


3796 






3797 






3798 






3799 






3800 







For explanations and abbreviations see beginning of table. 
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Mol 

No. 

Name 

Synonyms 

Formula 

V\t 

3801 

Ethyl arsenate . . 

triethyl arsenate; ethyl or- 
tlioarseriatc 

(Ci!H5)3A804 

226 0!) 

3802 

Ethyl arsenite . 

triethyl arsenite, ethyl or- 

(CiH6)3As03 

210 09 



thoarseiiite 



3803 

Ethyl borate 

triethyl borate, tnethoxv- 
boron 

B(0C2H6)3 . 

146 00 



3804 

Ethyl bromide 

broinoethanc* 

CHsC’HiHr 

108 98 

3805 

, vinyl-. 

See 1-Hutme, 4-bromo-* 



3805M 

Ethylcellulose. 

See Cellulose, etiiifl ether 



3806 

Ethyl chloride 

ehlorocthanc* 

CllsCIliCl 

64 52 

3807 

3808 

Ethyl cyanide. 

Ethyl disulfide . ... 

See ProjnoMtnle 
ethyldithioethane*, diethyl 
disulhde 
ctheiie*: elayi 

(Cl-HOsSs .... 

122 24 

3809 

Ethylene 

CHorCH,. . . 

28 0.5 

3810 

— , esters 

See “diacetate”, “dilx'nzoate” 

. etc under Glycol 


3811 

, bromo-. 

SiHi Vtvyl hromuic 


3812 

, l-bromo-2-pheny 

1-. See Styrene, ^hromo- 



3813 

- , butyl-. 

See UHerene* 



3814 

' — , sec-butyl-. 

See UPentene, o-methyl-*. 



3815 

, ferf-butyl-. 

See }-Butene, ^.li-dimethti!-* 



3816 

, 1-butyI-l-methyl 

-. Sec l-Hexene, 2-methyl-*. 



3817 

- , l-butyI-2-methyl 

-. See 2-Ileviene* 



3818 

, l-sec-butyl-!-me 

thyl-. See l-Pentene. 2,3-dim 

ethyl-* 


3819 

, l-sec-buty!-2-me 

Ihyl-. See 2-hexene, 4-methy 

1 -* 


3820 

, chioro-. 

See Vinyl chloride 



3821 

, 1,2-dibromo- 

acetylene dibroniide, sym- 

CHBr.CIIBr 

185 s: 



dihromoedivlone 



3822 

, 1,1-dichIoro- 

«tt»-di(hloroethj lene 

CHd CCl. ; 

96 1‘5 

3823 

, l,2(orvSym)-di- 

acetylene dichlonde 

CHCI:CHC1 

96 95 


ch loro- (CIS j 



3823A 

- ,1,2 (or sym)-di- 

acetylene dichlonde 

CIIClrCHCl 

9(» 9) 


ch loro-(f rans) 




3824 

Ethylene, 1, 1 (or uns)- 

diethyl-. See \-Iiuiene, 2r-elh 

yf-\ 


3825 

— , l,2(or sym)-dieth 

yl-. See ^-hexene*. 



3826 

, l,l-diethyI-2-me 

thyl-. See 2-}*cntene, ^-ethyl- 

*. 


382(iM 

, 1,1-diiluoro- 

Mns-difluoroetli\ lene 

CH-'CF" 

64 01 

3827 

, l,2(or sym) -diiso 

jropyl-. See H- Hexene, 2,5-dj 
lyl-. Sec Propene, 2-methyl-* 

methyl-*. 


3828 

- -, l,l(or uns)-diinet 


3829 

— , l,2(or syml-dime 

thyl-. See 2-liutenc* 



3830 

— — . l,l-dimethyl-2-p 

ropyl-. See 2-hexene. 2-mefh 

yl-* 


3831 

, 1,2-dimcthyl-l-p 

ropyl-. See 2-Hexenc, ^mefh 

yl-* 


3832 

, 1,1-diphenyl- 

w?t8-diphcnylc( hylciic 

(CoH5V.r-CH,. 

180 21 

3833 

, trans- 1,2-diphen 

yl-. See Stilhene. 



3834 

, ethyl-. 

See 1- Butene*. 



3835 

, l-ethyl-l,2-dimc 

thyl-. See 2-Pentene. '.i-methy 

/-* 


3836 

, 2-ethyl-l, 1-dime 

thyl-. 2-Pentene, 2-methy 

t-* 


3837 

, l-ethyl-l-isobuty 

1. See l-Butene, 2-eihvl-i-meth 

yl-* 


3838 

, I-ethyl-2-i8oprop 

yl-. See ‘A-Hexene, 2-methyl-* 



3839 

, 1 -ethyl-1 -methyl 

-. Sec l-Hutene. 2-methyl-* 



3840 

, l-ethyl-2-methyl 

-. See 2-Pentenc*. 



3841 1 

— , 1 -ethyl-1 -propyl- 

. See 1-Pcn<cnc, 2-ethyl-*. 



3842 

, l-ethyI-2-propyI- 

. See A-fleptene* 



3843 i 

. ethyltrimethyl-. 

See 2-Pentene, 2,A-dimethyl-*. 



3843M 

- , fluoro-. 

See Vinyl flvonde. 



3844 

— . iodo-. 

See Vinyl iodide. 




’•'Name approved by the International Union of Chemistry, 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, "C 

Solubility in grams per 100 ml of 

No 

Water 

Alcohol 

Ether, et< 

.ISOl 

;iso2 


1 .1264-^ 

1 224- 

4 


238 

166 

d c 

d. c. 



180.1 

co' liq., 1 381 

0 864™-6 


120 

d. 

00 

00 cth. 

.1104 

ISO.') 

.1S0.")M 

col ll(J , 

1 42.186 

1 430-^; 

1 4505^^ 

4 

-119 

38 0 

1 08“, 

0 96” 

0 91™ 

00 

00 eth., chi. 

.1800 

1807 

col li(j or gas 

0 9214 y 

-138 7 

12 2 

0 57 12* 

48 321 

00 cth 

1808 

oil, 1 .50013™ 

0 99267^ 


1.53-4 

V si s 

00 

00 eth 

3809 

1810 

.1811 

1812 

381.1 

.{814 

1815 

1810 

1817 

1818 

1819 

1820 

col gas, 

1 Kil-*™ 

1 24.5“ g/1; 
0 566^ 

I 7 f» 

-169 4, 
frz -181 

-103 9 

25 6“ 
cm* 

360 cm* 

8. cth. 

1821 

,1822 

col hq , 1 5428 

l,q 

2 271^ 

1 250-- 

4 

(n»)-53, 
(/raws) -6 5 

110’'< 

108 

37 

1 

V. s 

V s. cth. 

1823 

liq , 1 4.51 9‘’ 

1 291 -- 

4 

-80 5 

()0 1 

1 

00 

80 eth 

1823A 

1821 

1825 

3826 

Ilf) , 1 4490»‘' 

1 2()5- 

4 

-50 

48 4 


00 

* eth 

ISIOM 

1S27 

,1828 

3829 

3830 

3831 

3832 

38,13 

3834 

18.15 

3836 

3837 

3838 
38.19 
3840 

1841 

1842 

3843 
3843M 

3844 

fol pas 

col llq , 

1 610»< 

1 038^; 

1 0206” 

9 

<-70 

277 


.s. 

s. cth. 


For explanations and abbre^ations see beginning of table. 
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PHYSICAL CONSTANTS OF 




[ 


Mol 

No 

Name 

Synonyms 

Formula 

Wt. 

3845 

Ethylene, isoamyU. 

Sec l-Hexene, b-methyl-*. 



3846 

, isobutyl-. 

See l‘FenteM, 4-methylr*. 



3847 

— l-isobutyl-l-met 

hyl-. See l-Pentene, 2,^dimet 

hyl-*. 


3848 

, i-i8obutyl-2-met 

hyl-. See 1-Hexene, b-melhyl- 


3846 

, isopropyl-. 

X-Btdene, S-methyl-*. 



3850 

, l-i8opropyl-l,2-d 

imethyl-. See 2-Pentene, 3,4 

-dimethyl-*. 


3851 

, 2-isopropyl-l,l-d 

imethyl-. See 2-Penime, 2,4 

-dimethyl-*. 


3852 

, l-isopropyl-l-me 

thyl-. See X-Ihiene, 2,'6-dime 

thyl-* 


3853 

. l-i8opropyl-2-me 

thyl-. See 2-Penlme, i-methy 

1-*. 


3854 

, methyl-. 

S^ Propetie*. 



3855 

- — , 1-methyl-l-phen 

yl-. See Benzene, xsovropenyl- 



3856 

, 1-methyl-l-prop 

yl-. See \-Perdene, 2-methyl-*. 



3857 

, l-methyl-2-prop 

yl-. See "2-Hexene*. 



3858 

perchlofo-. 

See Ethylene, tetrachloro-. 



3858M 

, perfluoro-. 

See Ethylene, tetrafluoro-. 



3856 

— , phenyl-. 

See Styrene. 



3860 

, propyl-. 

See 1-Pente7ie*. 



3861 

- pseudobutyl-. 

See X- Butene, 3,1-dimethyl-* 



3862 

, tetrachloro- 

perrhloroethylene 

CCbrCCh... 

165 85 

3862M 

— , tetrafluoro- 

IKjrfluoroethylene 

CFirCFs... . 

100 02 

3863 

, tetraiodo- 


Clii:Cl2. . . 

531 70 

3864 

- tetramethyl-. 

Sec 2’Butene, 2,3-dimethyl-* 



3865 

, tetraphenyl-. . . 

(CfiHftlzC.C- 

332 42 


— , tribromo- , 


(CcHfi).. 


3866 

ethinyl tribromide 

CHBr-CBr^ 

264 78 

3867 

, trichloro- . . . . 

ethmvl trichloride 

CHChCCh 

131 40 

3868 

— , trimethyl-. 

See 2-Buiene, b-methyl-*. 

3869 

, triphenyl- 

a-pheiiylstilbeiie 

(CJIslaC-CH- 

CJl6 

256 33 

3870 

, vinyl-. 

Ethylene bromide 

See l,b~Butadtene*. 


3871 

1,2-dibromoethane*; ethyl- 
ene (libromide, Rlycol di- 
bromide 

CHiBrCHaBr 

187 88 



3872 

Ethylene bromohydrin 

. See Ethanol, 2-bromo-*. 



3873 

Ethylenecarboxylic aci 

d. See .IcTj/Zif flfid 



3874 

Ethylene chloride 

1,2-dichlorocthanc*, ethyl- 


98 97 



ene dichlonde, glycol di- 
chlonde 



3875 

Ethylene chlorobromi 

de. See Ethane, X-bromo-2-chlo 

ro-* 


3876 

Ethylene chlorohydrin 

. See Ethanol, 2-chloro-*. 



3877 

Ethylene cyanide. 

See Surrtnonitnk. 



3878 

Ethylene cyanohydrin. 

See Hydracrylonitnle. 



3879 

Ethylenediamine (anh.). 

1,2-etlianediamme*. . . . 

NH2CH20H..NH2 

60 10 

3880 

Ethylenediamine 


NHaCHzCILNH. - 

78 12 


(hydrate) 


H2O 

3880M 

, hexavanadate . 


2 C 2 ll 4 (NH 2)2 H4- 

774 00 


, hydrochloride 


VbOi7 4H2O 


3881 

ethylenediammonium chlo- 

HCl NHzCH- 

133 03 



ride 

CH.NH-. HCl 


3882 

, iV,fV'-diphenyl- . 

«I/TO-diphenylethylenediam- 

C6HSNHCH2CH2- 

212.29 



ine, ethylenediphenyldi- 

NHCsHi 




amirie 



3883 

1 , 1 -Ethy lenedicarboxy 

lie acid, 2-phenyl-. See 

Malonic acid, benzyl 

idene-. 

3884 

cis-l,2-Ethylenedicarb 

oxylic acid. See Maleic and 

3885 

trans-l,2-£thyienedica : 

rboxylic acid. See Fumanc 

and. 


3885M 

Ethylene difluoride. 

See Ethylene fluoride. 



3886 

Ethylene diiodide. 

See Ethylene iodide 




♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

3845 

3846 

3847 

3848 

3849 

3850 

3851 

3852 

3853 

3854 

3855 

3856 

3857 

3858 
3858M 

3859 

3860 

3861 

3862 

col ll<| , 

1 6311-- 

-22 35 

3862M 

1.50547 
col. gas ... 


-142 5 

3863 

yel monocl. pr 

2 983 - 

4 

187 

3864 

3865 

col monocl or 


227 (221) 

3866 

rhomb, f. bz 
hq 

2 7082“ ’ 

3867 

col li(i , 1.4777 

1 455(.()-“ 

-73 (-86) 

3868 

3869 

narrow leaf. 


72-3 

3870 

3871 

f. al or ac. a 

col liq., 

2 1701*;^ 

9 97 (10) 

3872 

3873 

3874 

1 53789 

col lu] , 

1 257 y 

-35 3 

3875 

3876 

3877 

3878 

3879 

1 44432 

col. liq., 

0 8994” 

8 5 

3880 

1.4540026 1 
col liq , 1.4500 

0.963^ 

10 

3880M 

3881 

3882 

brownish-yel . 

1 633 

col. leaf. f. 


65 

3883 

3884 

3885 
3885M 

3886 

dll. al. 




Boiling 

Solubility in grams per 100 ml of 




point, “C 

Water 

Alcohol 

Ether, etc. 

121 20 

1 . 


00 eth 

-78 4 

1 



subl. 

1 

si s 

si 8 eth.; V. s 
CS 2 ; 8 . bz., 
cbl.,tol.,ac.a. 

425 

163-4, 

1 

V tfl s 

V si. B. eth.; v. 
s. bz. 

53-5“ 




87 

0 1 

00 

00 eth. 

220-1 


V. a. 

V. s. eth. 

131 6 

0 431*® 

s. 

00 eth. 

83 5-3 7 

0 92®, 

0 869*® 

s 

00 eth ; s. ord. 
org .solv. 

116 1(117) 

s. 


0 236 eth., i. 
bz 

118 





si .s. 

1. 

1 . eth. 


1. 

V. s. 

V s eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSIANTS OF 


No 

Name 

Synonyms 

Formula 

Mol 

\\t 

3887 

Ethylene dimercaptan 

. Soc \,2-Ei}Mnedithiol* 



3888 

Ethylenediphenyldiam 

me. Sw Etlij^enedumme, N, A 

'-diphenyl-. 


3889 

Ethylene diphenyl eth 

er. See Ethane, 1,2-diphenoxy- 

* 


3890 

Ethylene disulfonic ac 

id. See 1,2‘Ethanedisulfomc at 
ther. See Dtoxolane, 2-mt 

lip. 


3891 

Ethylene ethylidene e 

thyl- 


3891H 

Ethylene fluoride 

l,2-(iifluoroethane*, ethylene 

CIWTH.F 

66 05 

3891R 

3892 

3893 

3894 

Ethylene fluorohydrin. 
Ethylene {glycol. 
Ethylene imine. 
Ethylene iodide 

(lifliiondc, glycol di fluoride 
Sec Ethanol, 2-fiuoro-*. 

See (llycol. 

See Elhylentmine 
1,2-diuMloethanc*, ethylene 

CIMCH-I 

281 89 

3895 

389(i 

3897 

3898 

Ethylene lactic acid. 
Ethylene mercaptan. 
Ethylene nitrate. 
Ethylene nitrite. 

dnodide, glycol dnodide 

See Hudracrylic and 

See l,2~Ethanedtthtol*. 

See Glycol, dinttrate. 

See Glycol, dxmlnte 



3899 

Ethylene oxide ... . 

1.2-epoxyethane*; oxirane. 


44 05 

3900 

. a,a-dimethyl- 

1 ,2-epoxy-2-metlivlpropanc . 

CHoClCH.iiO 

72 10 

3900M 

Ethylene sulfide 

isobutylene oxide 
thiirano 

(CH2)2S. 

60 11 

3901 

Ethylenimine . . 

dunelhylenimiiie , dihvdro- 


43 07 

3902 

Ethyl ether 

azinne 

etlioxvethanc*, diethvl 

C^HsOCaHr. 

74 12 

3903 

Ethyl fluoride 

ether, ether, ethyl oxide, 
sulfuric ether 
fluoroetharie* . . 

CHrfCHsF. 

18 06 

3904 

3905 

3906 

3907 

3908 
3908M 

3909 

3910 

3911 

3912 

Ethyl hydrogen sulfa t 
Ethyl hydrosulfide. 
Ethylidene bromide. 
Ethylidene chloride. 
Ethylidene cyanohydri 
Ethylidene fluoride. 
Ethylidene glycol, trib 

, frichloro-. 

Ethylidene iodide. 
Ethyl iodide 

e. See Eihylxuljunc and. 

See Ethanelhtol* 

See Ethane, 1 ,\-dibromO"* . 

See Ethane, l.l-du hloro-*. 
n. See Lnclomhile 

See Ethane, \,\-diitmr(h* 
ronio-. See Bronnd, hyOuiU 
^ GIdoral hydrah 

See Ethane, \,\-d%xodo-*. 
lodoethane* 


155 98 

3913 

Ethyl isocyanide 

etbylcarbylamine* 

C'-HiiNC 

55 08 

3914 

3915 

3916 

Ethyl ketone. 

Ethyl mercaptan. 

Ethyl mustard oil. 

See S-Penianone* 

See Ethanethiol* 

See Isothioeyanu and, ethyl est 

er 


3917 

Ethyl nitrate . . 

nitric ether 


91 07 

3918 

Ethyl nitrite . . . 

nitrous ether 

C-HsONO 

75 07 

3919 

3920 

3921 

3922 

3923 

Ethyloglycolic acid. 
Ethylolaminc. 

Ethyl orthoarsenatc. 
Ethyl orthoarsenite. 
Ethyl orthosilicate . 

See Acetic and, ethory- 
See Ethanol, 2-^mino-* 

See Ethyl arsenate 

See Ethyl araentte. 

rc..H6)4SiO, 

208 30 

3924 

Ethyl oxide. 

See Ethyl ether 

3925 

Ethyl phosphate 

triethyl phosphate 

fC.2Hfi)aP04 

182 16 


*Nain 2 approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

K/ml 

Melting 
point, °C 

Boiling 
point, "C 

1 Solubility in grams pt‘r 100 ml of 

No. 

Water 

Alcohol 

Ether, etc. 

3887 

3888 

3889 

3890 

3891 
3891 H 

3891 11 

3892 

3893 

col gas 



10-11 




3894 

3896 

3896 

3897 

3898 

yel monocl 
pr f f'th 

2 132'^® 

.SI -2 

d 

si s 

s. 

^ Kh. 

3899 

col li<i or pas, 

1 3598S8* 

1 %6»g/l. 

0 887- 

-111 .1 

10 7 

00 

00 

00 eth 

3900 

hq ... 

0 831 


51-2 


s. 

8. eth. 

3900M 

3901 

col liq., 

1 4914'8 

oil 

1 0308^ 

0 832?®' 

d. 

55-56 

55-6 

X 

V. sl. s. 

s. 

V sl s. eth. 

3902 

col ho. or 
rhomb , 

1 3497*‘‘« 

0 7l35y 

«-116 3 
j8-123 3 

34 6 

7 6“ 

00 

00 eth., chi , 
bz., 8. cone. 
HiSOi 

3903 

3t)04 

3905 

3906 

3907 

3908 
3908M 

3909 

3910 

3911 

col gas, 

1 3057-^" 

0 81.68-”’, 
2 I98»g/1 

-1 13 2 

-37 7 

cin^ 

V s 

V s eth. 

3912 

col ’’q , 

1 5222^-» 

1 93o*-", 

1 924.6??’ 

- 108 5 
l-l(C) to 
-111) 

72 2 

(1 4’'* 


s eth , 1»« , 

chi 

3913 

3914 
3916 
3916 

col hq., 

].36592< 

0 7402^" 

<-0t) 

79 


* 

30 eth. 

3917 

col inflain. 
hq. 

1 38484'^’ s 

1 105*? 

102 (-112) 

88 7 


00 

30 eth 

3918 

3919 

3920 

3921 j 

3922 

col or vclsh 
hq. 

0 900'‘> 5 


17 

V sl s. 

« 

s eth. 

3923 

;ii)24 

col I'q 

0 93.1?? 


i65 5 

d 

V. s 

« eth 

3925 

hq, 

] 4nfii()i» 

1 068(.?^ 


216 

lOO^-’ d 

s. 

s, eth. 


For explanations and abbreviations see beginning of table. 
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No. 

Name 

Synonyms 

Formula 

Mol 

Wt 

3926 

Ethyl phosphite 

triethyl phosphite . 

(CsHilsPOs 

166 10 

3927 

Ethyl selenide 

diethyl selenide . 

(CzHilzSe 

137 08 

3928 

Ethyl silicate. 

See Ethyl orthosihcate 

3929 

Ethyl sulfate . . 

diethyl sulfate . 

(C2H6)2S04 

154 18 

3930 

Ethyl sulfide 

ethylthioethane* ; diethyl 
sulfide 

See ElhaneaiUfintc aetd. * 

(C2H6)2S . 

90 18 

3931 

Ethylsulfinic acid. 



3932 

Ethyl sulfite ... 

diethyl sulhte 

(C2ll5)2S03 . 

138 18 

3933 

Ethyl sulfone .... 

ethylsulfonylethane*, diethyl 
sulfone 

See Ethanesulfontc acid* 

(G2ll6)2S02 

122 18 

3934 

Ethylsulfonic acid. 



3()35 

Ethyl sulfoxide 

ethvlsiilfiiivlelhanc* , diethyl 


106 18 



sulfoxide 

393(i 

Ethylsulfuric acid 

etlivl hydroiren sulfate; acid 
ethyl suUate 

tellurium ethyl, diethyl 
telhindc 

See Ethanetktol*. 

C2H60S()*H 

126 13 

3937 

Ethyl teliuride ... . 

(C2Hs)2Te 

185 73 

3938 

Ethyl thioalcohol. 



3939 

Ethyne*. 

See Acetylene 



3940 

Ethynyl bromide. 

iSee Acetylene, hremo-. 



3941 

3942 

a-Eucaine . . 

, hydrochloride 

Gi»H27N04 
Ci#H 27N04 HCl 
IhO 

GUH 21 N 02 

333 42 
387 90 

3943 

d-Eucaine 

bcnzamine, bctacaine 

247 33 

3944 

, hydrochloride 


G 1 SH 21 NO 2 H(U 

283 79 

3945 

, lactate 

4-l)enzoxy-2,2,()-triniethyl- 
pipcridine lactate , ben- 
zaininc lactate, benzoyl- 
vinyldiacetoiiealkamine 
lactate 

See Ci7ieok. 

C IjIhlN 02*G3H603 

337 41 





3946 

3947 

3948 

Eucalyptole. 

Euftenic acid. 

Eufitenol 

CHo-CHGHL-Gais- 

lf)4 20 

See Ewjenol. 

4-allylguaiacol ; eugenic acid 





(OGHslOH 

3949 

— , methyl ether 

See Veratrole, A-allyU. 



3950 

, methyl-. 

See Veratrole, i-aU,yl~, 



3951 

Eugetic acid 

5-allyl-3-mpthoxysalicylip 
acid; eugetiiiic acid 

G3H6GJl2(()Gll3)- 

(()H)GOOH 

208 21 

3952 

Eupittone 

hexamethoxyaurin , eupit- 

Gl»Il8(OGH3)6()l 

470 46 



tomc acid 

3953 

Euxanthic acid 


GisHifiOm 3 H 2 O 

458 37 

3954 

3955 

Euxanthone 

, 3-methoxy-. 

1 ,7-dihydrox3rxantlione 

H0G6H3(G0)(0)- 

228 19 

See Gentmn. 


3956 

Evernic acid 

orsellinic acid 4-everninatp , 
lecanonc acid inonomethyl 
ether 

2-hydroxy-6-inethylaniBic 

C 17 H 16 O 7 

332 30 

3957 

3958 

Eveminic acid . . . 

GH30C6H2(0H). 

(CH3)G00H 

182 17 

acid; orsellinic acid 4- 
methyl ether 

d-Evodiamine 

CwHnNaO 

303 35 

3959 

i-Evodiamine (hydrate) 


C 19 H 17 N 3 O H 2 O 

321 37 

8960 

Exalftin. 

See Acetanilide, N-methyl-. 


♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, “C 


Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 




No. 

point, *C 

Water 

Alcohol 

Ether, etc. 

3926 

col. liq., 1.4079 

liq., 1.4768 ... 

0.9687- 


156.5 

i. 

T. 8. 

V. 8. «th. 

3927 

1.2300- 


108 

i. 



3928 






•e eth. 

3929 

col. oily liq,, 

1.1842-: 

-24.5 

208 al. d.; 

i., sl.d.; 

«, d. h. 


1.4010« 

4 


96“ 

d. h. 





1.172“ 






3930 

col. liq., 

0 837^® 

-102 1 

92 

0.313M 

8. 

s. eth. 


1.44233 







3931 







8. eth. 

3932 

col. liq., 

1 1062-2.; 


158 

s. d. 

s. 


1.41 g8>* 

4 


(161.3) 






1 077^2 

4 






3933 

rhomb, pi 

1 357- 

73-4 (70) 

248 

15 6“ 


8. h. eth.; v. s. 


4 




bz.’.i.pct.eth. 

3934 






1 

8. eth. 

3935 

syrupy liq 


5 

89“ d. 

s. 

s. 

3936 

col. oily liq 

1 318- 

4 


280, d. 

V. B. 

8. 

8. eth. 

3937 

red-yel. liq . 

1 599?^ 


138 

i. 

8. 


3938 








3939 








3940 







V. 8. eth. 

3941 

shining pr. cr. . 


103-.5 




3942 

roeetteaf. 


ea. 200 d. 


10 

117 

sl. s. eth. 


sfls* cr* 






V. s. eth 

3943 

wh. cr. . . . 


78 m) 




3944 

wh. pi. or pr. . 


268 d. 


3 33 

3.53 

8 eth., chi. 

3945 

col. cr... 




8 



3946 








3‘47 

3948 

col. liq., 

1 0664- ; 

10.3 

252-3 

V Sl. 8 

to 

oo eth.; 8. ehl, 


1 5416”-< 

4 

i 




oils 



1 0620- 






3949 


4 






3950 







8. eth., ^NH4)3 

3951 

pr. f. w 


124; anh. 

d. 

sl. B. c.; 

3. 



127 


s. h 


COa 

3952 

or. need. f. al. . 


200 d. 

i 


sl. S. h. 

8. glac. ae. a., 
alk., U. eelor 

3953 

pa ycl. need . 


166-8 d. 

d. 

sl. B. 

3. h. 

V. sl. 8. eth.; s. 



(162) 




alk. 

3954 

yel. need 


240 

subl. d. 

i. 

s. h. 

sl 8. eth.; 8. 







alk. 

3955 








3956 

need, or pr. 
f.al. 


168-9 d. 


i. c., V. 

s« 

8. eth. 


(164) 


sis. h. 


3957 

cr. f. w 


170-1 d. 


8. h. 

s. 

8. eth., h. bz- 


(157) 


3958 

yel. leaf. ... 
rhomb, leaf. . . 


278 




1. dil. a. 

3959 

3960 


146-7 










For explanations and ab^nreviations see bepnning of table. 
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PHYSICAL CONSTANTS OF 



6-Penchanol. See mfmehyl akohei. 

2-Fenchanone. See Fenchone. 

I- a-Fenchene I>7,7-dimethyl*2>methyl- 

enenorcemphane 

d-Fenchone i-2-fenchanone; i>l,3.3- 

trimethyl-2-norcampDa> 
none; fenchone 

Ferullc acid 4-hydroxy-3-methoxycin- 

namicacid 

Fillxicacid 


GioHieO 


H0(0CH«)C6H^ 

CH:CHCOOH 

CuH4oOi2 


3,7,3'<4'-tetrahydroxyflavom HOCeHtOC- 

ICdi8(OH)2]C- 


Flavanillne 2-(p-anunophenyl)lepidine. . NH 2 C«H 4 CiH(N- 

CHs 

3,5,7,3',4'-Flavenpeiito 1, See drCaieehol. 

Flavianic acid, histidine salt. See Hitlidine, diflavianate. 

Flavol 2,6-anthracenediol*; 2,6- HOC#Hj(CH)?. 

anthradioi CsHsOH 

Flavone 2-phenylchromone ; 2-phenyl- CeH40C(C6H&) : 

1,4-benaopyrone ' — 



, 5,7-dihydroiy-. See Chrynn. 

, 3,5,7y2\4'-pentah ydrozy-. See Morin. 

, 3,5,7,3\4'-pentah ydroxy-. See Quercdin. 

, 3,7,3',4'-tetrahydr oxy-. See FxBetin. 

Flayopurpurin 1,2,6-trihydroxyantiira- 

quinone 

Fluoran 9-hydroxy-9-xanthene-o- 

benzoic acid lactone 

,2,7-dlhydrozy-. See Hydroquinonephthalein. 

Fluoranthene idryl 

Fluorene diphenylenemethane 

, keto-. See 9-Fluorenone*. 

, 9-OXO-. See ^-Flmrenone*. 

Fluorene alcohol. See d-Fluorenol*. 

9-Fluorenol'*' fluorene alcohol; diphenyl- 

enecarbinol 

9*>Fluorenone’*' 9-oxofluorene ; ketofluorene ; 

diphenylene ketone 

Fluorescein resorcmdphthalem. . .. 


HOC•Ha(CO)^ 

CeH2(OH)2 

C8oHi208. 


C6H4CHOHC8H4. 


dibromohydroxy mwcuri-, (flsodium salt. Se e Mereuroehrome 

, 4y5-dihydroxy-. See GaUAn. 

, 2,4,5y7-tetrabrom o-. See Bonn. 

y 2y4y5y7-tetraiodo- . See En^rorin, 

Fluoro-. See the parent co mpounds (e.g., for fluorobenzen e see Bentene, fluor 
Fluoroform trifluoromethane* CHFi 

See Ethane, l,ljl-fri^tioro-*. 

See Meihane, dxmtOioxy-*. 

methanal*; oxamethane . . . ECHO 

See Methane, diethoxy-*. 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 


3962 

3963 

3964 

3965 

3966 

3967 

3968 


3969 

3970 

3971 

3972 

3973 


3974 

3975 

3976 

3977 

3978 

3979 

3980 

3981 

3982 

3983 

3984 

3985 

3986 

3987 

3988 


3989 

3990 

3991 

3992 


3994 

3995 

3996 


Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, *C 

Boiling 
point, *C 

Kq., 1.4724»... 

0 864” 


158(155-6) 

oil, 1.46471W.. 

0.9460- 

4 

6 

193-5 

rhomb, need. 


168 

d. 

f. w. 


(169-70) 


cr 


184 (160) 


yel. need 


360 


col. pr. f. bz. . 


97 




295-300 d. 


f.al. 


(270 d.) 




97 


yel. need. f. al 


>360 

459 

flat need.. .. 


173-5 


col. monocl 


110 

261« 

need f al 




col. leaf. f. al 


116 

295 (298) 



(100-7) 


hex. need. f. w. 


153 (156) 


yel. rhomb, pr. 


84 

1 341.5 

or.-red cr. 


312-8 d. 


powd. 


(d. 290) 


Bolvble. 




col. gas 


-163 

-82 2; 





col. gas 

0 815'” 

-92 

-21 


For explanations and abbreviations see beriming of table. 
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Solulttlity in grains per 100 ml of 


Water 

Alcohol 

Ether, etc. 

i. 

10 

« eth. 

i. 

V. s. 

V. 8. eth. 

s. h. 

V.8. 

al. s. eth., bs. 

i. 

1. 

B. 

sl. s. eth.; p 
CSs 

sl. 8. eth., bz. 

V. si. 8. 

B. 

8. bz. 

i. 

V. 8. 

T. 8. eth.; 8. 

i. 

B. 

ae. a. 

8. eth. 

V. si. 8. 
h. 

8. h. 

S. 

sl. 8. eth. 

8. H*SOi, 

HNOi 

i. 

Sl. 8. C. 

sl. S. 

y. 8. eth.; 8. 
CSi, ae a. 

V. 8. eth.; 8. 

bs., CSz 


S. 

8. eth., bz. 

1. 

V.8. 

V. 8. eth. 

1. 

8. 

sl. 8. eth.; 8. 
alk. sol., dil. 



a., h. glac. ac. 
a.; i. bz., chi. 

76 cm* 

394.5 

cm* 

sL 8. CHCli 

B. 

8. 

8. eth. 









PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 


3997 

Formaldehyde, dimethyl 

acetal. See Methane, dimeihox 

!/-*• 

210 15 

3997M 

, 2,4-dinitropheiiylhy- 


HCH’.NNHCcHa- 


drazone 


(NOcli 


3998 

3999 

, dipropyl acetal. 

, oxime — 

See Methane, dipropoxy-*. 
formonme; formaldoxime 

HCHiNOH ... 

45 04 

4000 

4001 

, 2-thienyl-. 

, thio- (trimer) 

See 2-Thu)phenecarbonal. 
«-trithiane; trimethylene tri- 
sulfide; tnthioformalde- 

SCH 2 SCH 28 CH 2 

138 26 





hyde, methanethial* (trimer) 

4002 

Formaldoxime. 

See Formaldehyde, oxime 

HCONHj .. 

45 04 

4003 

Formamide. 

methanamide* . 

4004 

, oxime 

methenyl amidoxime; isuretin 

HC(:N0H)NH2 

60 OG 

4005 

, chloro-. 

See Carbamyl chloride. 

HCON(C2Hj)2 

101 15 

4000 

, /V,7V-diethyI- 

N-formyldiethylamine 

4007 

, IV,JV-diphenyl- 

AT-formyldiphenylamine , 

HCON(CeH02 

197 23 

4008 

, iV-ethyl- 

i^-phenylformanihde 
A^-ethylmethan amide 

HCONHCiMs .. 

73 09 

4009 

, iV-phenyl-. 

See Formanilide. 



4010 

, ureido-. 

See IHuret 



4011 

Formamidlne, amino-. 

Sec Guanidine. 

CeHjN.CHNH- 

190 24 

4012 

, iV,A7-diphenyl- 


CoHs 


4013 

Formamine. 

Sec Hexamethyleneietrarnine. 

HCONHCeHi. . . 

121 13 

4014 

Formanilide . 

i^-phenylformamide 

4015 

, IV-phenyl-. 

See Formamide, N.N-dtphenyl 

'hcooh 

46 03 

4016 

Formic acid 

methanoic acid* 

4017 

, ally! ester 

allyl formate; 2-propenyl 

HCOOCHj- 

86 09 

methanoate* 

CH-CHs 


4018 

. amyl ester 

amyl formate; pentyl 

HC00(CH2)4CH3 

116 16 

methanoate* 



4019 

, benzyl ester . 

benzyl formate; benzyl 

HCOOCHaCsHi 

136 14 


methanoate* 



4020 

, butyl eater . 

butyl formate; butyl methan- 

HCOOC 4 H 9 . 

102 13 



oate* 



4021 

, sec-butyl ester 


HCOOCHCCHa)- 

102 13 



C'jHt 


4022 

, ethyl eater 

ethyl formate; ethyl methan- 

HCOOC2H5 .. 

74 08 



oate* 



4023 

, ethylene ester. 

See Glycol, diformate 



4024 

, geranyl ester. 

See Geraniol, formate. 



4025 

, heptyl ester . , 

n-hcptyl formate. 

HCOOCrHis . . 

144 21 

4026 

, hexyl ester. 

n-hexyl formate 

HCOO(CH2)6CHj . 

130 18 

4027 

, isoamyl ester 

7 -methylbutyl methanoate* 

HC00(CH2)2- 

116 16 


CH(CH3)2 



♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, “C 


1 Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 





No 

point, 

Water 

Alcohol 

i 

Ether, etc. 

3907 

3997M 

yel. cr 


i 167 



s. h. 

V. sl. s. eth. 

3998 








3999 

; col Iiq 



84 

ca 10, 







d. h. 



4000 







sl 8 eth. 

4001 

tetr. pr 


215-6 

subl 

1 . c , 

.sl s. 





si. 8 h. 



400'> 

4903 

col. liq., 

1 1 134*-, 

2 55 

210 7 d 

CO 

00 

si s. eth., bz. 


1.4453022 7 



(92— 5«) 






1 12927- 
4 






4001 

rhomb f 


114 

d. 

s. 

sl s. 

sl. s. eth.; i. bz. 


acet. or al. 







409 :) 







V 8. eth. 

409t> 

eol liq 

0 9081'* 


177-8 

00 

V. s. 

d007 

rhomb, f al 

1 230-” 

4 

74 (70-1) 

220 

a h 

8. 

8. eth., bz. 

4008 

4909 

4010 

4011 

4012 

iKl 

0 952- 

4 


197-9 

00 

00 

00 eth. 


need f. al 


135 

>250 

si 8 

g 

V. 8. eth.; 8. 







bz., acet , chi , 
CS 2 ; sl. s. pet. 
eth. 



40 r, 


' 





3 eth. 

40U 

col monocl. 

1 1437^. 

17 5 

271 

8 

V 8 


pr. 

1 ... .60 







1 1 112- 






4013 


14 i 





«o eth , glyc. 

4010 

col liq., 

1 1 22647-,! 

8 40 

100 7 

CO 

90 


1.37137 

4 1 

30 








1 220 - I 






4017 

hq 

0 948y 


83 

sl. S. 

S. 

« eth. 

4018 

col hq , 

0 8926- 

-73 5 

130 4 

sl 8 

90 

DO eth. 


1.3951"-* 

* 





i 

w eth. 

4019 

arum, hq 

1 081-^ 


203 4 

1 . 

8. 

4020 

col. liq , 1 3891 

0 9108-^, 

-90 0 

lOG 8 

sl s. 

00 

«o eth. 



0 8848^' 






4021 


0 882^ 


97 

sl s 

00 

« eth. 

4022 

col hq , 

1 35975 

0 9236^' 

-80 5 

54 3 

11 82* 

S. 

8. eth. 

4023 








4024 







8. ctb. 

4025 

col. liq . . 

0 894-^ 


176 7 

1 . 

s. 

4026 

col. liq . . 

0.898- 


153 6 

V 3. 

•0 

90 eth. 

4027 

col liq., 1.301 

0 871 y 


123 5 

0 30722 

s. 

90 eth. 


For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

4028 

Formic acid, isobutyl 

isobutyl formate, /3-meth- 

HCOOCHsCH- 

102 13 


ester 

ylpropyl methanoate* 

(CH3)2 


4029 

, isopropyl ester 

isopropyl methanoate* . 

HC00CH(CH3)2 

88 10 

4030 

, Minalyl ester. 

See IrLtnalool, formate. 



4031 

, methyl ester . 

methyl methanoate* , methyl 
formate 

HCOOCHj 

60 05 

4032 

— — , octyl ester 

n-octyl formate 

HC00(CH2)7CH3 

158 24 

4033 

— , p-phenylphenacyl ester 


HCOOCH 2 COC 6 - 

HiCeH* 

240 25 

4034 

, propyl ester . 

n-propyl formate 

HCOOCsHt 

88 10 

4035 

, acetyl-. 

See Pyruvic and 



403b 

, o-aminobenzoyl- 

. See hatic acid. 



4037 

, benzoyl-. 

See Glyoxyhc and, phenyl- 



4038 

, chloro-, butyl ester 

n-butyl chlorocarbonate 

C1C00(CH2)3CH3 

136 58 

4039 

, , ethyl ester . 

ethyl chloromethanoate* , 
ethyl chlorocarbonate 

ClCOOCiHs 

108 53 

4040 

, , isoamyl ester 

Y-methylbutyl chlorometh- 

ClCOOCiHu 

160 61 


anoate*, isoamyl chloro- 
carbonate 




4041 

, , isobutyl ester 

/5-methylpropyl chlorometh- 

CICOOCH 2 CH. 

136 58 


anoate*; isobutyl chloro- 
carbonate 

(CH5)2 



4042 

— ^ methyl ester 

methyl chloromethanoate*, 
methyl chlorocarbonate 

CICOOCH 3 

94 50 

4043 

, , propyl ester 

n-propyl chlorocarbonate 

ClCOOCHiCHi- 

CHa 

122 55 

4044 

-- , tnchloromethyl es 

ter. See Dtphosgene. 


4045 

, cyano-, ethyl ester 

ethyl cyanomethanoate*; 
cyanoethyl carbonate 

CNCOOC 2 H 6 

99 09 

4046 

, phenyl-. 

See Benzoic acid. 



4047 

, 2-thenoyl-. 

See 2-Thtopheneacetic acid, a-o 

XO-. 


4048 

Formohydrazide . . . 

formylhydrazine 

HCONHNH 2 

60 06 

4049 

Pormonitrolic acid . . 

methylnitrolic acid 

HC(:N0H)N02, . 

90 04 

4050 

Formosa camphor. 

See ^Camphor. 



4051 

Formoxime. 

See FornuUdehyde, oxime. 



4052 

Formyl chloride, chlor 

0 -. See Phosgene. 



4052M 

Formyl fluoride, fluoro 

-. See Carbonyl fluoride. 



4053 

Fran^ula emodin. 

See Emodin. 

C2 oH2oO» 


4054 

Fran^ulin 


404 36 

4055 

Fraxin 


(ueHisOlo 

370 31 

4056 

n-Fructosamine 

isoglucosamine; isodextros- 

CH20H(CH0H)8- 

179 17 



amine 

COCH 2 NH 2 


4057 

D-Fructose 

levulose; fruit sugar 

CeHwOe. . 

180 16 

4058 

Fructosin. 

See hewiin isynthetic). 

4059 

4061 

Fruit sugar. 

Fucose 

See p-Frudose. 

2,3,4,5-tetrahydroxyhexanal * 
(one form) 

CeHnO* 

164 16 


4062 

Fulminic acid, silver salt 

silver fulminate; fulminating 

AgCNO 

149 90 



silver 



4063 

Fulminuric acid 

2-cyano-2-mtroethanamide* ; 

CNCH(NOi). 

129 08 



cyanonitroacetamide; iso- 
cyanuric acid 

CONH 2 



*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 




Solubibty in grams per 100 ml of 


form, color 

Density 

Melting 
point, “C 

Boiling 








No. 

and index of 
refraction 

g/ml 

point, T 

Water 

Alcohol 

Ether, etc. 

4028 

col. liq.. 

0.875- 

-95 3 

98 2 

1 0123 

00 

« eth. 


1.3858'4i«-» 






« eth. 

4029 

liq 

0 883-: 


71 3 

2 12* 

00 




(66 5-8 5) 






0 873- 






4030 


4 





s. eth., me. al. 

4031 

col. liq., 1.344 . 

0 98149" , 
0 975" 

-99 0 

31 50 

30 42« 



4032 

col. liq., 1.414 

0 872-^ 


198 

1 . 



4033 



74 





4034 

col. liq , 1 3771 

0 9006 - 

-92 9 

81 3 

2 792* 

00 

» eth. 

4035 

* 






4036 








4037 

4038 


1 074" 


140-5 

d 

d. 

eth. 

4039 

col. liq 

1 138" 

-80 6 

94 

d 

d 

s. eth., bz., chi. 

4040 

col liq 

1 024 - 

2I> 


156 

d 

K 

» eth. 

4041 

col. liq . 

1 037- 


130 

d. 

a., d. 

oo eth.; s bz.f 


* 





chi. 

4042 

col. liq 

1 236" 


71 4 

d. 

90 

» eth.; s bz., 
chi. 

4043 

col liq 

1 090" 


116 

d 

00 

» eth. 

4044 







8. eth. 

4045 

hq 

1 013-" 


116 

1. 

S. 1 

4046 








4047 






8, b. 

8. h. eth. ; v. s. 

4048 

yel. pi. or need 


54 


1 1 







chi., bz. 

4049 

need f eth. 


64 


V s 

8. 

V 8. eth. 

4050 








4051 








4052 

4052M 








4053 







8. h. eth., h. bz. 

4054 

yel need 


226 


V si. B. 

s. h. 

4055 

need f al 


190 


8 h 

8. 

1 . eth. 

4056 

syrup 






1 . eth.; 8. dll. a. 

4057 

need. f. w 

1 598", 

105 (95) 


V. s. 

6 71« 

3. eth. 



1 6697 






4058 


* 






4059 







i. eth. 

4061 

need f al 


145 

d 

V. 3. 

1 6622 

4062 

UD. wh. need. 


exp 


0 0751* 

B. 

8. NHaOH; 1 

f, w. 





HNOj 

4063 

col pr f al 


145 exp. 


s. 

8. 

V. si. 8 eth.; i 





chi., bz., Igr. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name * 

Synonyms 

Formula 

Wt. 

4064 

Fumaric acid 

^rans-butenedioic acid*, 
irons- 1 ,2-ethy lenedicar- 

HOOCCH.CH- 

116 07 



COOH 


4065 

, diethyl ester 

boxvlic acid 

ethyl fumarate; diethyl 

(:CHC00C8H»)2 

172 18 



fumarate 



4066 

, dimethyl e.ster 

methyl fumarate. . 

(;CHC00CH3)2... 

144.12 

4067 

, mouoethyl ester 

monoethyl fumarate 

HOOCCHrCH- 

C00C2H» 

BrC(COOH):CH- 

COOH 

C1C(C00H):CH- 

C(X)H 

144 12 

4068 

, bromo- 


I 94.&8 

4069 

, chloro- 


150 52 

4070 

, methyl-. 

Ftiracroleln. 

See Mesacontc acid. 


4071 

See Acrolein, fi-2-furyt-. 



4072 

Furacrylic acid. 

See 2-Furanacrylic acid. 



4073 

Furai. 

See Furfural. 



4074 

2-Furaldehyde. 

See Furfural. 



4075 

Furan 

furfuran 

OCH:CHCH:CH 

68 07 

4076 

, 2-acetyl-. 

See Ketone, lirfuryl methyl. 



4077 

, 2-benzoyl-. 

See Ketone, 2-furyl phenyl. 



407a 


/S-furyl bromide 

tetrahydrofurfuryl n-butyl 

f^4H3nBr 

I 46 *^8 

4079 

, 2-butozymethyl- 

C4H70-CH20C4H9 

158 24 


tetrahydro- 

ether 



4080 

, 2-chloro- 

a-furyl chloride ; a-cbloro- 

C 4 H 8 OCI 

102 52 



furfuran 

1 


4081 

, 2-chloromercuri- 


C4H3()HgCl 

303 13 

4082 

, 2-(chloro- 

furfuryl chloride 

C 4 H 3 OCH 2 CI . 

116 55 


methyl) - 



4083 

, 2-(chIoro- 

tetrabydrofuifuryl chloride 

C 4 H 7 O CH 2 CI 

120 58 


methyl)tetra- 

hydro- 




4084 

, 2- (diethoxy- 

furfural diethyl acetal 

C 4 H 3 O CH- 

170 20 


methyl) - 

(0C2H4)2 


4085 

, 2,5-dlmethyl- 


C4H20(CH3)2 

96 12 

4086 

, 2,5-dinitro-. . . , 


C«H20(N02)2 

158 07 

4087 

, 2,5-diphenyl- . , 


C4H20(C6H4)2 . 

220 26 

4088 

, 2-ethoxymethyl- 

tetrahydrofurfuryl ethyl ether 

C4H70CH20C2H* 

130 18 


tetrahydro- 




4089 

, 2-iodo- 

a-furyl iodide 

C 4 H 3 IO 

I 93 98 

4090 

, 3-iodo- 

d-furvl iodide ... 

C 4 H 3 IO 

193 98 

4091 

, 2,2' -mercuridi-. 

Sec Mercury, dx-2-furyl-. 

1 


4092 

2-methyl-. 

■llvan; .«!ylvan 

C 4 H 30 CH* 1 

H2 10 

4093 

, S-methyl- 


C 4 H 80 CH 3 .... 

82 10 

4094 

, 2-nitro- 


C 4 H 30 N 02 . 

113 07 

4096 

, tetrahydro- 

tetramethylene oxide 

()CHjCH2CH!CH2 

72.10 

4096 

, thlo-. 

See Thiophene. 



4097 

, 2,3,4-trichloro- 

C4HCbO. 

171.42 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point. “C 

Solubility in grama per 100 ml of 
Boiling 

point, C Water Alcohol Ether, etc. 

4064 

col. monocl. 

1 635- 

287 (293-5) 

290; subl. 0 70», 

5.76«-h 

0 7223 eth.; v. 


pr. 



200 9 8‘« 

4.76« 

si. 8. ecu. 







chi. 

4065 

col. liq . . . 

1 054^ 

0 6 

218 si. s. 

3. 

8. eth. 

4066 

col tncJ. pr 


102 

192 i. 

sl S 

sl. s. eth.; s. c. 







chi. 

4067 

pi 


66 

147“ si s 

V. s 

V. 3. eth. 

4068 

pi . . 


185-6 

d.200 8 

s 


4069 

pi. f. ac. a . . 


191-2 

subl. V s 

V e. 

V s pth.;sl. 3. 







bz 

4070 







4071 







4072 







4073 







4074 







4075 

1 cul liq., 

0 944415. 


32«» 1 

V s 

V a eth. 


1 42157 








0 936H- 





4076 


* 





4077 







4078 

hq, 1.4981 .. 

1 660“ 


101.9-2.2’« 1 

s. 


4079 

col liq 

0.9150- 


194.^6.0«> 1. 

s. 

s eth. 

4080 

col. liq., 1.4671 

1 1923*-° 


77.2-7.5’<* 1 

8. 


4081 

col. cr. powd. 


148 


a. h. 

sl s. eth. 


I f.al. 

Oft 





4082 

col hq, 1.4941 

1 1783'^ 


49.1-9 4» i 

B. 

8. eth. 

4083 

col. liq 

1 1102- 


149 0- 







9.5«» 



4084 

col. liq . . . 

... 


184-6T« 1 

V s, 


4085 

col. liq., 1.4363 

0 9020—- 


94 I 

s. 

s. eth., chi., 




i 



ac. a., bz. 

4086 

need. f. w.. 


!0I 


1 . c. 

s. eth. 


pr. f. al. 






4087 

need, or leaf. 


91 

343-6 1. 

V. s. 

V. 8. eth.; s. 


f. dil. al. 





mostorg.solv. 

4088 

col. hq 

0 9386 


152^TM 



4089 

col. oil. 

2 024- 


43-51^ 


3. eth. 


1.5661» 

* 





4090 

col. hq . . 

2 045- i 

1 

132 2TM i 


s eth. 

4091 1 


■* 



1 


4Uy^ 

j col. hq 

j 0 910 

i 

62 5-3.0^'« 1 

jS. 

8. eth 

4093 

col. hq 

0 923- 

4 


65 5 

8. 

8. eth. 

4094 

It. yel. 


_>S 8-9 2 1 

i 


s. eth.. alk. 


monocl. f. 







pet. eth. 






4095 

liq., 1.4040«. 



64-66 V. 8. 

8. 


4096 







4097 


1 6471^ 


151.7-2. T’M 




For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

409S 

2-Furanacetouitrile. . . 

2-furylacetonitrilc, furfuryl 
cyanide 

/9-2-furylacryhc acid; 2- 

C 4 H 3 O CH 2 CN.... 

107 11 

4099 

2-Furanaerylic acldc. . 

CiHsOCHiCH- 

138.12 


furalacetic acid; fur- 
acrylic acid 

COOH 

C4H30CH:CH- 



4100 

, amyl ester . 

n-amyl /3-2-furylacryiatc 

208 25 



COOCHsHu 


4101 

, butyl ester 

n-butyl /S-2-f urylacry late . . 

C4HsOCH.CH- 

194 22 


COOCH 4 H!. 


4102 

, ethyl eskr 

ethyl <3-2-furylacrylate; 

C4HsOCH:CH- 

166 17 


ethyl furacrylate 

COOCHaHs 


4103 

, methyl ester . . 

methyl ^-2-furylaerylate 

C4H,0CH:CH- 

COOCHb 

C4H-,0(1H.CH- 

152 14 

4104 

, propyl ester 

n-propyl /J-2-furyla<Tylate , 

180 20 


COOCiHr 


4105 

2-Furancarl)iiiol. 

See Furfuryl alcohol 



4106 

2-Furancarbonal*. 

See Furfural. 



4107 

2-Furancarbonyl chlor 

Ide. See 2-Furoyl chloride. 



4108 

2-Furancarboiylic acl 

d. See Furoic acid 



4109 

3-Furancarboxylic aci 

d 3-furoic acid 

C 4 H 3 OCOOH ... 

112 08 

4110 

, 4,5-dihydro-5-ke 

to-. See .4 con 1 C acid 



4111 

, 2,5-dlinethyl-. 

See Pyrotriianc acid. 

CHgCiHzOCOOH 


4112 

, 2-nieihyI- 

126 11 

4113 

. , ethyl ester 


CH8C4H20- 

COOCiHi 

164 16 

4114 

, tetrahydro-5>oxo 

Sec Paracomc acid 



4115 

2,5-Furandicarbonyl c 

hloride. See Ikhydromucyl c 

hloride 


4116 

2,3-Furandlcarboxyllc 


C4H20(COOH)2 . 

156 09 


acid 




4117 

, dimethyl ester 


C4H20(C00CHi)j 

184 14 

4118 

2,6-Farandl carboxylic 

acid. ^ Dehydromucic (icid. 


4119 

2y5-Furandione. 

See Maleic arJiydndt 



4120 

4121 

2-Furaiimethylamine. 
Furfural 

Furfurylamine. 
2-furancarboiial*; 2-furulde- 

C 4 H 3 OCHO 

96 08 


hyde; fural; furfuralde- 
hyde, furole; furfurole 




4122 

, diaeetatc . 

furfurylidene diacetate 

C 4 H 3 OCH- 

(OOCCHi)2 

198 17 

4123 

, diethyl aeetal. 

See Furan, ‘Mdiethoxymethyl)- 


4124 

- — , hydramide . . 

See Hydrofuramide. 



4125 

— — , phenyl hydrazone i 


C4H30CH:NNH. 

CH 3 C 4 H 2 O CHO. . 

186.21 

4126 

, S-methyl- 

-methylfurfurole 

110.11 

4127 

, 5-uitro- 


N02C4H20-CH0. . 

141.08 

4128 

, tetrahydro- 

furfural tetrahydnde 

C 4 H 7 O CHO 

100 11 

4128T 

Furfural acetone. 

See Acetone, furfurylidene’. 



4129 

Furfuralcohol. 

See Furfuryl alcohol 



4130 

Furfuramide. 

Hydrofuramide 



4131 

Furfuran. 

See Furan 

C16H12N2O3 


4132 

Furfurine . 


268 26 

4133 

Furfurole. 

See Furfural. 



4134 

Furfuryl alcohol 

2-furancarbinol; furturaleo- 

C 4 H 3 OCH 2 OH.... 

98.10 

4135 

hol;a-furylcarbinol. 

C4H30CH-.00C- 

140.13 

, acetate 


CHa 


4136 

, butyrate ... 


C4H3OCH2- 

OOCC 3 H 7 

168.19 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

4098 

col. liq 

1 0854” 

4099 

wh. need. f. 


4100 

w., odorlesst 
1.5286*« 
col. liq 

1.0322” 

4101 

col. Kq 

1 0482- 

4 

4102 

col. liq.. 

1.0891- 


1.5286* 

* 

4103 

col. liq., 


4104 

1.44^7* 
col hq , 

1 0744 

4105 

4106 

4107 

4108 

4109 

1.5229* 

col. need. f. w 


4110 

4111 

4112 

col. or. f. w. 


4113 

col. hq . . 


4114 

4115 

4116 

col. cr. powd 


4117 

col. gran, cr 


4118 

4119 

4120 



4121 

col.-yel. liq ; 

1 1598- 


almond odor, 

* 

4122 

1.52608* 
col. cr. f. 


4123 

4124 

4125 

pet. eth. 


4126 

col. liq.... 

1 1072^^: 

4127 

straw ycl 

imi 

4128 

: col. hq. . 

1 10947ii’ 

4128T 

4 

4129 

4130 

4131 

4132 

It. br. need... .* 


4133 



4134 

col.-yel. lig.. 

1 1296^ 


almost odor- 

4 


less, 1.4850* 

1 0 

4135 

col. liq.. 

1 1175” 

4136 

1.4{^» 
col. liq 

1 0530” 


Melting 

Boiling 

Solubility in grams per 100 ml of 

point, “t! 

point, T 

Water Alcohol Ether, etc. 

78-80* 


si. s. V. 8. V, 8. eth. 

141 

226; 117* 

i. s. 8. eth. 


119.4 

1. ... 


121.0* 

1. 8. 

24 5 

132-3* ; 

i s. 


117« 


27 

114^*; 

1 8. 


227-8’*^ 



1197 

1 s. 

120 5-1 5 

105-10'2 

1C V. 8. eth. 

102 -.3 


3 s. eth. 


85-7* 

1 . s eth. 

22') 


s s. 8. eth. 

37 


1. s. V. s. eth. 

-M) 5 

161 7 

8 3* «o oo eth. 

52-3 

220 

1 s. 6. eth. 


(143-4*) 


97 


1 s. 8. eth. 


187; 

3 3 V. 8. 60 eth. 


106-7* 


36 


8. eth. 

1 

144-5740 

1. 8. 

J 

117 ; 


i. s. s. eth. 


171754 

60 06 so eth. 


175_77M 

i. B. s. eth. 


212-37* 

V. si. s. s. 60 eth. 


(69-70‘) 



For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

j 

Formula 

Mol. 

Wt. 

4137 

Furfuryl alcohol, pro- 

1 

CJIaOCHj- 

154.16 

4138 

pionate 

, 2 -furoate 

i furfuryl furoate; furfuryl 

OOCC 2 H 4 

CaHjOCOjCH*- 

192.16 

4139 

, 6 -nielhyl- 

pyromucate 

o-methy 1 - 2-1 urani arbuiol 

CiHsO 

CH»C 4 HjOCH 20 H 

112 12 

4140 

, tetrahydro- . . . 

tetrahydro- 2 -furBncarbinol 

C 4 H 7 OCH 2 OH.... 

102.13 

4141 

Furfurylamine 

2-furanmethylamine 

C4H*0CH2NH2. . 

97 11 

4142 

, tetrahydro- 

tetrahydro-Wuranmethyl- 

C 4 H 7 OCH 2 NH 2 . . 

101 15 

4143 

4144 

4145 

Furfuryl chloride. 
Furfuryl eaters. 
Furfurylidene diacetat 
Furfuryl mercaptan 

amine 

See Furan, ^{chloromelkyiy. 
See under Furfuryl alcohol 
e. See Furfurd, diacetate. 
2-fury Imethanethiol 

C 4 H 8 OCH 2 SH . . 

114 16 

4146 

Furil 

bipyromucyl; di-2-furyl- 
glyoxal 

2-furancarboxyhc acid; pyro 

C4HaOCOCOC4- 

HjO 

C 4 HSOCOOH 

190 15 

4147 

2-Furolc acid, Furoic 

112 08 

4147D 

acid 

, amyl ester 

mucic acid 
n-amyl furoate 

C4HsOCOOaHii 

182 21 

4147E 

, butyl ester 

n-butyl furoate 

C4H*0 C00C4H». 

168 19 

4147F 

, sec-butyl ester . . 

seo-butyl furoate 

C4H30C00C4H» 

168 19 

4147G 

, ethyl ester . 

ethyl furoate 

C4H30C00C2Hi. 

140 13 

4147H 

4147J 

, furfuryl ester. 

, heptyl ester 

See Furfuryl alcohol, 2- furoate 
7i-heptyl furoate 

(:4H»0 COOC 7 HU 

210 27 

4147K 

.hexyl ester. 

n-hexyl furoate. 

C4H30COOC«Hi, 

196 24 

4147L 

, isoamyl ester 

isoamyl furoate . 

C 4 H 3 O COOCiHii 

182 21 

4147M 

, methyl ester 

methyl furoate . 

C 4 H 80 COOCH 3 

126 11 

4147N 

, octyl ester 

n-octyl furoate 

C 4 H 3 O COOCsHxj 

224 29 

4147P 

, propyl ester 

n-propyl furoate 

C 4 H 3 OCOOC 3 H 7 

154 16 

4147Q 

, 3-bromo- 

d-bromopyromucic acid 

C4H2BrO COOH 

190 90 

4147R 

, 5-bromo- 

5-bromopyromucic acid 

BrC4H20-COOH 

190 90 

4147S 

, , ethyl ester 


BrC4H20 COOC 2 - 

CIC 4 H 2 OCOOH. 

219 04 

4147T 

, 3-chloro- 

^chloropyromucic acid 

146 53 

4147U 

, 5-chloro- . 

, 5-methyl- 

3-chIoropyromucic acid 

CIC 4 H 2 O COOH. 

146 53 

4147V 

CH 3 C 1 H 2 O COOH 

126 11 

4147W 

, , methyl ester 


CH 3 C 4 H 2 OCOO- 

CH 3 

N02Ca20C00H 

140.13 

4147X 

, 5-nitro- 


157 08 

4147Y 

, tetrahydro-. . . . 

3-Furoic acid. 

Furoin 

tetrahydropyromucic acid , . 
See S-ruroncorbotyhc actd. 

C 4 H 7 OCOOH. . 

116 11 

4148 

4149 

C 4 H 3 OCHOH- 

192 16 



COCiHsO 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 




Solubility in grams nor 100 ml of 


form, color 
and mdn of 
refraction 

Density 

g/ml 

Boiling 

pointTr 




No. 

point, *0 

Water 

Alcohol 

Ether, etc. 

4137 


1.1085J 


195-6W2 



« eth. 



(1) 


4138 

dimorphous . 

1 395; 

(1 330) 

27 5(19.5) 

122* 

1. 

8. 

8. eth. 

4139 

col. liq ... 

1 0769^ 


194 

s. 

V. 8. 

V. 8. eth. 

4140 

col., almost 

i 1 0495- 


177-7gT4i 

00 

00 

• eth. 


odorless liq., 
1.4502W 

4 






4141 

col liq 

<1 


144-6 

00 

S 

8 eth. 

4142 

col. liq 



151_278s 

00 

00 

« eth. 

4143 








4144 








4145 

col. oily liq., 

1 13186- 


155; 84« 

i. 




1.6329 







4146 

yel. need . . . 


165-6 


1. 

S. 

8. eth. 

4147 

wh. roonocl 


133 

230-2; 

3 57'* 

s. 

y. 8. eth. 


need., subl. 



subl. 100 




4147D 

col. liq 

1 0335 


95-71 

i. 

00 


4147E 

col. oil, d on 

1 0555 


118-2025; 

, 

oo 

oc eth. 


standing 



83-4» 




4147 F 

col. liq 

1 0465 


67-91 

i. 

00 

oo eth. 

4147G 

wh. leaf, or 

I 0974^j?. 

.34 (30-3) 

1951W 

1. 

00 

00 eth. 


pr., 

1.4797**-* 

1 1774- 






4147H 


* 






4U7J 

col. liq 

1 0005- 

4 j 


116-71 

1. 

s 


4147K 

col. liq 

1 0170- 

4 


105-71 

1. 

s. 


4147L 

col liq . . . 



135-7*5 

1. 

00 


4147M 

col liq ; turns 

1 1739- 


181 3 

1 

oo 

» oth. 


yel. in light, 
1.4860M 

u 1 



isl s) 



4147N 

col. liq . . 

0 9885 1 


126-71 

1. 

8. 


4147P 

col. hq. ... 

1 075 


211 

1. 

8. 

00 eth. 





(si s) 



4147Q 

wh. need. f. w 


127-9 


1 32* 

s 

8. eth.; V. si. s. 







Igr., CS 2 

4147R 

wh. leaf. f. w 


186 


V si 8 

8. 

V. 8. eth. 

4147S 

pr . 

1 528^» 

17 

235*62 

i. 

S. 

8. eth. 

4147T 

wh. cr 


148 6-9 6 


i. 

S. 


4147U 

wh. leaf 


179-80 


0 3>* 

8. 


4147 V 

pi. or need. 


108-9 


V. 8. h. 

V B 

V. 5 . oth. 


f. w. 







4147W 

col. hq . 



98‘6 



a. eth. 

4147 X 

wh. cr. f. w . . 1 


lS5 0-5 5 

subl. 

s. h. 

8. 

8. eth. 

4147Y 

4148 

4149 

wh. cr 

It. br. need . 

1 i933 ' 

21 

134-5 

131-21* 

i. 

b1. S. 

a. eth. 




For explanations and abbreviationF see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mel. 

Wt. 

4150 

Furole. 

See Furfural. 



4151 

4162 

4152H 

4152M 

4152S 

Furoyl chloride 

/S-Furyl bromide. 
a-Furyl chloride. 
or-Furyl iodide. 

/S-Furyl iodide. 

G acid. 

2-furoyl chloride ; pyromucyl 
chloride 

See Furan, Z-bromo-. 

See Furan, 2-cA/oro-. 

See Furan, 2-iodo-. 

See Furan, 3-iodo-. 

CiHiOCOCl.. . 

130.53 

4153 

See 2-Nar>hthol-Q,Z-dt»iilfonic 

act'd. 


4154 

D-Galactonlc acid . . . 

d-lactonic acid 

CH20H(CH0H)4- 

COOH 

CeHiiOe 

196 16 

4155 

D-Gaiactose 


1 180 16 

4156 

n-Galacturonic acid . 


C6H906C00H 

194 14 

4167 

Gallacetophenone 

2,3,4-trihydroxyacetophen- 
one; 4-acetylpyrogallol 

CH,C0C6H2(0H), 

168 14 

4158 

Gallanilide 

gallanol, 3,4,5-trihydroxy- 
benzanilide 

C 6 H 4 NHCOC.H 2 - 

(OH), 

245 23 

4159 

Gallein 

PKOgallolphthaleiD, 4,5-di- 
nydroxyHiiorescein 
3,4,6-tnhydroxybenaoic acid 

See m^DtgaUic and. 

C 20 H 12 O 7 . 

364 30 

4160 

4161 

Gallic acid 

, 3-monogallate 

(HO)>C,HtCOOH. 

170 12 

4162 

, tnmethyl ether. 

See Benzoic actd, Z,i,5-tnmetho 

x)h. 


4163 

Gallin 

3 ,4.6,8-tetrahydroxy-9- 
xanthene-o-Mnzoic acid 

CtoHuO? 

366 31 

4164 

Gelsemine, compd. with 
acetone 


CjoHstNiOf 

(CH,)2C0 

380 47 

4165 

(/•Gelsemine 


CtoHttNtOt 

322 39 

4166 

4167 

, hydrochloride 

Genthanin. 

See Gentmn. 

C 20 H 22 N 2 O 2 HCI 

358 86 

4167M 

Gentlobiose 

amygdalose. . 

! Ci2H220ii ... . 

342 30 

4168 

Gentlsic acid 

2,6-dihydroxybenaoic acid , 
hydroquinonecarboxylic 
acid 

See Benzoic acid, 2,i,5-‘trthydro 

(HO)2C6HiCOOH- 

3 H 20 

208 17 

4169 

, 4-hydroxy-. 

*y-- 


4170 

4171 

Gentisln 

Geranial. 

1 ,7-dihydroxy-3-methoxy- 
xanthone , 3-metboxyeuxan- 
thone; gentianin 

See Citrd a. 

CuHioOt 

i 

268.22 

4172 

Geranic acid 

3,7-dimethyl-2,6(and 2,7)- 
octadienoic acid* 

CioHisOt 

168 23 

1 

4173 

Geraniol 

3,7-dimethyl-2,6-octadien- 
l-ol*, one form 

CioHitOH . 

i 154 25 

4174 

, acetate 

geranyl acetate 

Ci2H2o02. 

196 28 

4176 

, butyrate 

geranyl butyrate 

CH,(CH2)2- 
COOCioHir 
HCOOCioHiT .. 

224 33 

4176 

4177 

4178 

, formate 

, dihydro-. 

, tetrahydro-. 

Geranyl eaters. 

See dl-CUronellol. 

See 1-Octonof, Z,l-dimelhyl-*. 
See under GeraniU. 

182 26 

4179 

Germanium, tetra- 
phenyl-* 


(CcHi)4Ge . 

381 00 

4180 

cf-Glaucine 


C 21 H 25 NO 4 . ... 

355 42 

4180M 

4181 

4182 

Glaurln. 

Glonoin. 

Glucide. 

See Diethylme glycol, monolaur 
See Nitroglycerin. 

See Saccharin 

ate. 



*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *0 

Boiling 
point, *C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

4150 

4151 

4152 

4152 H 
4152M 
4152S 

4153 

col. liq., 
lachrymatory 


0 

59 .5-61 5T; 
176 

d. 


8. eth. 

4154 

need. f. w 


95-100 

d. 140-1 

s. 



4155 

hex tab. f al 


H-lHjO 
118-20: 
anh. 165-8 


10 3* 

68 

0 59»» 
85% 

V. el. 8. me. al. 

4156 

micro, need , 
[ol-f 53 59 *d 


159-60 d. 


s. 

8. h. 

1 . eth. 

4157 

leaf 


173 


si. s. 

i 

8. 

8. eth.; V sl 8. 
bx. 

4158 

col. cr or 
powd. 


205 


3. h. 

8. 

8. eth. 

4159 

r^ cr powd 


d. 


V si 8. 

h. 

8. 

1 

si. 8. h. eth.; a. 
alk. 

4160 

4161 

4162 

4163 

4164 

col. monocl. 
need. f. w. 

need 

pr. f. acet. . 

1 694| 

220 d. 

anh. at 120 

d. 

1 16“ 
331** 

s. 

27.2“ 

3. 

2 5“ eth ; s. 
glyc 

8. eth. 

4165 



178 


1. 


8 eth., ohl., bt. 

4166 

4167 

pr. f. w 


300 


8. 

sl s 

4167M 

two cr. forms: 
a and 

col need. f. w. 


al89-95; 

^190-95 


8. 


B. h. me. al. 

4168 


200 

d. 

V. 8. 

V. 8. 

V. 8. eth.; i. 

CSi, cbL. b*. 

4169 








4170 

yol. need 


267 

400 subl 

V. si s 

sl. R. b. 

sl. 8. h. eth.; a. 
alk. 

4171 


0 952^ 






4172 

thin oil, 
1.486952*-2 


119“ 

i. 

8. 

9. eth. 

4173 

col. Uq., 1.4798 

0 8812 j 

<-15 

229; 

120-2” 

i. 

«>;5.41 

50% 

«o eth. 

4174 

4175 

col Uq., 1.4660 

0 917“ 

0 9008- 


242-^w* d. 

T. sl. 8. 

i. 

V. 8. 

8. 

« eth. 

s. eth. 

8. eth. 

4176 

4177 

4178 

liq 

0 927- 

4 


113-t» 

1. 

8. 

4179 

col tetr 


235 7 

>400 

i. 


8l.a. eth., acet., 
Igr.; 8. chi., 
bz., tol. 

4180 : 

4180M 

4181 

4182 

yel. rhomb, pr. 


119-20 



s. h. 

V. 8. 

a. rai.: v. s. 
chi.; sl. 8. bi. 


For explanations and abbreviations see bepniung of table. 
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PHYSICAL CWSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

4184 { 

d-G1uco- a-heptose . . . 


CHaOH(CHOH)*- 

CHO 

C.H6(OH)iCOOH 

210 18 

4186 


dextronic acid; d-glyconic 
acid; maltonic acid ; glyco- 

196 16 




gemc acid 



4186 



C,H,(OH)*COO 

CflHiiNOj 

178 14 

4186M 

D-Gliicosamine 

chitosamine; 2-aoi)iio>]> 
glucoae 

Sm D-Glucose, phenyloiazone. 

179 17 

4187 

D-Glucoaazone. 


4188 

Glucose, /9-glucoside. 

See Cdlobiote. 



4188M 

, tetraethyl*. 

See ThGlucoie, tetraethyl ether. 



4189 

n-Glucose (anh.) 


CeHuO* 

180 16 

4190 

, (a) 



198 17 

4191 

, (fi) 



198 17 

4192 

, diacetate 

diacetyl«d*gluco8e 

CiH«(OOCCHi)». 

(OH^iCHO 

C6H70(00CCH«)6 

264.23 

4193 

, o-pentaacetate 

pentaacetyl-ofd-glucoee . . 

390 34 

4194 

, /5-pentaacetate . 

/S-pentaacetyl-d-gl ucose 

CeH70«(0CCH,)j. 

390 34 

4195 

, ;i-pentaaoetate 


CeH70(00CCH3)i 

390 34 

4197 

, a-pheiiylhydrazone. . 

, <5«phenylhydrazone 


CtHijO»NNHC«H* 

270 28 

4198 


CeHijOiNNHCdh ! 

270 28 

4199 

, phenylosazone , 

d-gluco8one bisphenvlhy- 

CeHioOi- 

358 39 

4199H 


drazone; detxrosazone; d- 
gluoosazone 

uNNHCeHOa ' 


, tetraethyl ether 

tetraetbylgiucose. . 

CuHjsOe 

292 37 

4199R 

, 2*amino*. 

See i>-Olucoeamine. 



4200 

, pentaacetyl*. 

See j>-Glwoee, pentaaceiate. 



4202 

D-Glucoside , a-methy 1- 

C:Hi406 . 

194 18 

4203 

, ^-methyl* 


C7Hi406 

194 18 

4204 

D-Gluco8one, bisphenylh 

ydrazone. See n-Gluccse, phetiy' 

losazone. 


4205 

Glutamic acid, ^-hy- 

«U-o(-ainino-/8-hydroxy- 

COOHCHaCH- 

163 13 


droxy- (d/) 

glutaric acid ' 

g)]gCH(NHs)- 


4206 

/8-hydroxy- (d) 

d-2-amino-3»hydroxypen- 
tanedioic acid 

COOHCH 2 CHOH- 

CH(NH2)C00H 

103 13 


4207 

dl-Glutamic acid 

d^■glutaminic acid; dUa- 

C00H(CH2)2CH- 

147 13 

4208 

d-Glutamlc acid 

aminoglutaric acid 
d-glutaminic acid; d-a- 

(NHj)COOH 

C00H(CH2)2CH. 

147 13 



aminoglutaric acid 

(NHj)COOH 


4209 

/-Glutamic acid 

^glutaminic acid ; (•a-amino- 

CiHsCNHj). 

147 13 



glutaric acid 

(C00H)2 



•’'Name approved by the International Union o£ Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, "C 

BoiliM 
point, ®C 

Solubility in grams per 100 ml oi 



1 



No. 

and index of 
refrartion 

g/ml 

Water 

Alcohol 

Ether, etc. 

4184 

rhomb, pi. f. ir. 


215 d. 


I 9.5, 

V. si 8. 




(180-90) 


V. 8. h. 



4185 

cr 


125-8: 


s. 

i. 

i. eth. 




(130-2) 





4186 

need . 


146(130-5) 





4186M 

need f et. aK 


no 


s. 

si. 8. 

i. eth., CHCU 

4187 








4188 

4188M 


1 544V‘ 






4189 

rhomb, ne^. 

(+1H,0 


83”-‘ 

1 94»»» 

i. eth. 


f al. 


118-20) 
anh. 146 





4190 


1 544- 

146 


32 3* 

2 




4 



82.0*® 

(initial), 
4 5 
(£nal) 
80% 
4.9 


4191 

need. f. al 

1.5620^ 

150 


154>® 

i. eth. 







(initial), 
9 1 ! 

(final) 
80% 
s. 


4192 

col cr. or it. 


<100 


8. 

s. eth.; 1 bz. 


yel. amor. 






4193 

fine need. f. 


113(111-2) 

subl. 

0 15‘8-* 

1 32“ 

2. 7“ eth. 


Igr oral. 







4194 

need, f al . . 


131 


0 09‘»-® 

0 82»» 

2 l>®eth. 

4195 

monool. tab. . 


116-8 


B. 

8. 

si. 8. eth. 


i 




warm 



4197 

col. cr 


160 


V. 8. 

V. B. h. 

V. si. 8. eth. 

4198 

col. need 


141 


si. B. 

B. 

V. si. s. c. eth. 

4199 

yel. need j 


208 d. 


V, bI. s. 

s. h. 


4199H 

W5J65 3«. . 


61-4 

ISS-O®-* 




4199R 

4200 








4202 

rhomb, f w 


165 


63 

1 6 

i. eth. 

4203 

4204 

4205 

tetr f al 

rhomb pr. 
and need. 


104 

198 d. 


58 

V. 8. h 

4.2 

i. eth. 

i 




4206 

pr. f. w 

1 

soft. 100, 
hyd 105; 

d. >100 

V. 8. 

i. 

i. eth.; v. s. ac. 







a. 




(rac. 






1 


198 d.) 





4207 

tetr. pi 

1.4601” 

225-7 d. 


1 2 64**, 

8 16» 

V. si. 8. 

V. si. B. eth. 

1 538 


4208 

tetr. pi . . . 

1 

247-9 d. 

i 0.89*®, 

2 23** 

o o o 

0 007*®me.al: 

0.0004** aoet. 


4209 

col. rhomb. 

1 538 

202 (198), 


1 5*» 

i. eth. 


pi. f. w., 

1.490, L606, 1 
1.620 

(1 460) 

f 213 d. 






For explanations and abbreviations see b^mning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

4210 

/'Glutamic acid, hydro- 


CiHiNOrHCl.... 

183 60 


chloride 




4211 


d-a-anunoglutaranuc acid . 

C3H»(NH2)- 

(CONHs)COOH 

146 15 


4212 

Glutaramlcacid, a>am 

ino-. See Oltdannne. 



4213 

Glutaric acid 

pentanedioic acid* 

C00H(CH2)». 

COOH 

132 11 

4214 

, diethyl ester. . . ! 

diethyl pentanedioate*; 

C2H»00C(CH2)8- 

188 22 


ethyl glutarate 

COOCsHi 


4215 

, piperorinium salt . 

C 4 H 10 N 2 2C»H804.. 

350 37 

4216 

, a-amino-. 

See GltUamtc acid. 



4218 

, o-hydroxy- 

2-hydroxypentanedioic acid* 

COOHCHOH- 

(CH2)2C00H 

148 11 

4219 

, d-keto*. 

See Acetmedicarboxyhc acid. 


4220 

, o,d, 7 -trihy- 

droiy-(di) 


COOH(CHOH)». 

COOH 

180 11 

4221 

, a,d, 7 -trihy- 

2,3,4-trihydroxypentane- 

COOH(CHOH)». 

180 11 


droxy-(of or 1) 

dioic acid* 

COOH 1 


4222 

Glutaronitrile 

pentanedinitrile* , trimeth- 
ylene dicyanide ; trimeth- 
ylene cyanide 

2,3-dihydroxypropanal*; a, 

CN(CH2)3CN. 

94 11 


4223 

Glyceraldehyde ... . 

CH 2 OHCHOH- 

90 08 



d-dihydroxypropionalde- 

hyde 

CHO 1 


4224 

Glyceric acid 

2,3-dihydroxypropanoic 
acid * , a, d-dihydroxypro- 
pionic acid 

CH20HCH0H. 

106 08 


COOH ! 



4225 

, ethyl ester 

ethyl 2,3-dihydroxypro- 

CH 2 OHCHOH- 

134 13 



panoate* 

COOCzHi 


4226 

, methyl ester. . . , 

methyl glycerate . . 

CH 2 OHCHOH. 

COOCHa 

120 10 

4227 

Glycerin. 

See Glycerol. 



4228 

Glycerol 

glycerin; 1,2,3-propanetnol* 

glyceryl borate . 

CH 2 OHCHOH. 

92 09 

4229 

, borate 

CHjOH 

(CaHaBOa)* 

(99- 





89) X 

4230 

, a-chlorohydrin. 

See l.’Z-Propanediolfi-chlorO’* 

’CaHsCOH). 

(00CCH8)2 


4231 

, diacetate . 

diacetin . . . 

176 17 

4232 

, 8ym-dichlorohydnii. 

See 2-Propanol, l,Z-dtchloro-* 


4233 

— r-» ttns-dichlorohydrm. 

See 1-Propanol, 2,Z-dtchloro-* 



4234 

, 1,3-diIaurate 

a, 7 -dilaunn. 

(CnHaaCOO)*. 

CaHaOH 

456 69 

4235 

, 1,3-dinitrate . . . . 


CaHs(0H)(N03)j 

jHaO 

(CwHaiCOOa- 

191 10 

4236 

, 1,3-dipalmitate .. 

a, 7 -dipalmitin 

568 90 



CaHaOH 


4237 

, 1,3-distearate. . 

a, 7 -diBtearin 

(Ci7H86COO)2. 

CaHaOH 

625 01 

4388 

— — , ethylidene ether. 

See Acetoglyceral. 


4239 

, monoacetate. .... 

monoacelin 

CHjOHCHOH- 

134 13 




CH 2 OOCCH 8 


4240 

, 1-monolaurate . . 

ot-monolaurin 

CuHaaCOOCHa- 

274 39 




CHOHCHjOH 


4241 

, o-mononitrate 


CHjOHCHOH- 

137 09 



CH 2 ONO 2 



*Name apjH’OTed by the International Union of Chonustry. 
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ORGANIC COMPOUNDS (Continued) 



Crjrstalline 
form, color 

Density 

Melting 
point, *0 

Boiling 

point, 

1 Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/mf 

Water 

Alcohol 

Ether, etc. 

4210 

tncl pi., [a] 


d. 201 


V. 8., d. 

s. 

T. si. s. cone. 

4211 

1.54()"d; 
[/J)1.569*d 
need . . . . 


185-6 


4 25* 

.00046* 

HCl 

i. eth. 

4212 








4213 

col monoc! , 

1 429-; 

97.5; 95-6 

304 d. 

64* 

V. 8. 

V B eth ; s. 

4214 

1.4188‘'» * 

syrup 1.4241* 

1 192^^ 

1 025- 

4 

-24.1 

237 

0 88* 

V. 8. 

bz , chi.; sl. B. 
pet. eth. 

8. eth. 

4215 

wh cr 


152 


s. 

8. h. 

1 . eth. 

4216 

4218 

sm. col cr 


72-3 


8. 

S. 


4219 








4220 

col. tab f. 


152 d. 


V. 8. 

V. 8. h. 

8. acct. 

4221 

acct 

col leaf. f. 


123 


V. B. 

V. 8. 

8. acet. 

4222 

acet. 
col. hq., 

0.995- 

-29 

287.4 

S. 

8. 

i. eth. 

4223 

1.4365W*’ 

need, or pr. f. 

1 453- 

138 


b1. S. 

V. sl. 8. 

V. sl. 8. eth. 

4224 

me. al. 

syrup 

4 



eo 

00 

i. eth.; v. s. 

4225 

liq 

1 191- 


230-40; 

1211* 

239-44, 

1201* 

290 

8. 

V. 8. 

acet. 

V. 8. eth. 

4226 

4227 

4228 

liq 

16 

1 279- 


90 

90 

V. sl. 8. eth. 

rhomb, or col. 

4 

20 

1 260^ 

17.9, solid- 

CO 

00 

1. eth., cbl. 

4229 

hq , 1 4729 

glassy yel . 


ifies at a 
much 
lower tem- 
perature 


d. 



4230 








4231 

col. liq 

1 184- 

40 

176*; 280 

CO 

1 T.,. 

8. eth.; i. CSt 

4232 

4233 

4234 

cr .... 

4 

56 6 

(260-3) 


! 

s. 

8. eth. 

4235 

liq 

1 47^ 

<-30; 

1481^ 

7.7 

V. 8. 

8. eth. 

4236 

cr. f. al or chi. 

4 

anh. 26 

70 



sl 8. C., 

sl. 8. C , V. 8. b. 

4237 

rhomb, pi. X. 


79 1 



V. 8. h. 
sl. 8. C., 

eth ; 8 dbl. 
sl. 8. e., 8. h. 

4238 

4239 

chi. or Igr. 

col. oil 

‘ to 

1 2060^ 


1581M 

V 8. 

B. h. 

V, s. 

eth. 

sl. 8. eth ; 1 . bs. 

4240 

wh. need 


63.0 

sl. 8. C., 

sl. 8. e., 8. b. 

4241 

ool. pr 

. 40ii 

58 

155-60 

70 

1 a.b. 

V. 8. 

eth. 

V. sl. s. eth. 


For explanations and ablj^reviations see befuining of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

4242 

Glycerol, ^mononitrate 


CHtOHCH- 

(0N02)CHj0H 

187.09 

4243 

, 1-monooleate 

mono5l«n 

CnHjjljOOCHt. 

CHOHCHsOH 

356.63 

4244 

, l-monopalmitate 

a-monopaimitin 

CuHiiCOOCHs- 

CHOHCH 2 OH 

330.60 

4245 

, mononcmoleate 


CnHwCOOCi- 
1 H5(0H)2 

356.53 

4247 

, I-monoetearate 

a-monostearin 

CmHmCOOCH*. 

CHOHChaOH 

358 55 

4248 

, 1-octadecyI ether. 

See l.i-Propanedtol, S^octadtey 

loxy-*. 

CHjOHCHOH- 

CHsONa 


4249 

, l-6odium derivative 

sodium giycerolate. sodium 
glycerate (so called) 

114 08 

4250 

.triacetate 

tnacetin 

C»H.(OOCCH,)s 

218 20 

4251 

4252 

, tribenaoate 

, tribromohydrin. 

tnbenaoin 

See Propane, l,2,3-(rt6romo-*. 

CdIs((X)CC«H»)*. 

404.40 

4253 

4254 

, tributyrate 

, trichlorohydrin. 

butyrm; tnbutyrin. . . . 

Seo Propane, 1,2,3-fncWoro-*. 

(CHsCHiCHsCO))!- 

CjHsOj 

302 36 

4255 

, tnlaurate. , . , 

tnlaurin; laurin 

(CuHiaCOOiCaH* 

638 99 

4256 

4267 

, trimyriatate 

, triiutrate. 

mynstin; tnmyristin. 

See Nitroijiyemn. 

(CiiHiTCOO)^ 

CiHi 

723.15 

4266 

, trim trite. . . 


C>Ht(ONO)8 

179 09 

4259 

. trioleate 

triolein ; olwn; glyceryl oleate 

(Ci7HttC(X))». 

CiHi 

(CuHjiCOO),. 

cm* 

885.41 

4260 

, tripalmitate 

tripalmitin ; palm! tin . 

807 30 

4261 

, tristearate. 

stearin; tnsteann. . 

(CuHmCOO),. 

cm* 

(HO)jCiH*SH. . 

801 46 

4262 

, 1-thlo- 

3-mercapto-l,2-propanediol* 

108 15 

4263 

Glycerol ether (of Her- 
theiot and de Luca) 

glyceryl ether 

CeHioOt , 

130 14 

4264 

Glycerophosphoric 

acid 

Glyceryl a-chlorohydri 

1 Glyceryl esters. 

glycerolphosphonc acid 

C»H*(0H)20P0»H2 

172 08 

4266 

n. See l,2-Propan«/iol, Z-chlor 
See urder Glycerol. 

0-*. 


4266 

4267 

Glyceryl ether. 

1 Glyceryl nitrate. 

See Glycerol ether {of Berthelot 
See Nxtroglycenn. 

and de Luca). 


4268 

j Glycldol 

2,3-epoxy-l-propanol • ; epi- 
hydiic alcohol ; glycide 

O^CHCHsOH.. 

74 08 

4269 

Glycine 

aminoaoetic acid; amino- 
ethanoic acid* ; glycocoll 

NHsCHsCOOH... 

76 07 

4270 

, methyl ester 

methyl aminoethanoate* . . 

NHjCHjCOOCHi 

89.00 

4271 

4272 

, iV>^-acetamido- 

phenyl) - 
, iV-acetyl-. 

(p-aeetamidoanilino)acetic * 
acid 

See Aeeturie add. 

CHiCONHCm*- 

NHCIijCOOH 

208 21 

4273 

4274 

4275 

, TV- ^-amino- 

phenyl)* 

, iV-t>enaM>yl-. 

, iV-carbamyl-. 

(p>aminoanilino)acetic acid 

See ffippuric acid. 

See Hydantoic add. 

NHjCeHiNHCHr 

COOH 

166.18 

4276 

, iV-ethyl- 

(ethvlamino)ethanoic acid*; 
(ethylamino)acetic acid; 
N-ethylglycocoU 

C 2 H 1 NHCHJ. 

COOH 

103.12 

4277 

, iV-d/-leticyl- . . . 


(C2i)iCHCHt. 

Cl&(rH2;CONH- 

CHtCOOH 

188 23 


♦Name apjxroved l?jr the International Union of Ohemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, *C 


Solulnbtv m inrams ner 100 ml of 


form, color 

Boilizm 
point, *0 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

4242 

leaf 

140?^ 

54 

160 

B. 

V. 1. 


4243 


4 

0.947- 

35 

i. 


V. 8. eth. 

sl. 8. C., B. h. 

eth. 

4244 

leaf 

4 

77.0 


5.306»*-» 





4245 

amber hq.... 

I 0284” 

0 9841- 



disper- 

« 

OP eth. 

4247 

need, or wax- 

81 1(57-8) 


dispr- 

sible 

si. 8. C., 

sl 8. C., V 8 h. 


like solid 

* 


V. 8. h. 

eth. 

4248 








4249 



d. 245 


d. 

s. 

«e 


4250 

col. liq 

1 16l” 

-78 

259 

7 17 

OP eth. 

4261 

need. f. me. al 

1 228- 

76 5 

d 

1. 

8. h. 

V. s. eth. 

4252 







4253 

col. oily liq., 

1.0350- 

<-75 

315 

i. 

V. 8. 

V. B. eth. 


1.4359 

* 


(203-l») 




4254 








4255 

col. need . . . 

0 8944- 

46 4 


i. 

3. 

8 eth.; V s bz. 

4256 

gilt need. f. 
eth., 1.4429M 

0 885-' 

4 

56.5 


1. 

8. 

8 eth., bz , V. 
8. chi. 

4257 






4258 

yol. liq 

1.291- 


150 si. d. 


d. 

8 eth., chi , 
bz.; 1 . CS? 


14 



4269 

ool. oil 

0 915- 

4 

>17; frz.-6 

240« 


8l. 8 

V.8. eth ; B. chi. 

4260 

col. need. f. 

0 866- 

65.1; 46 

310-20 


004« 

eth ;8 chi. 


eth.. 

4 






1.4381*» 







4261 

ool. cr. f. eth., 

0 862- i 

54 5; 70 8 


i. 

V si. B. 

8. eth. 


1.4399* 

* 1 



4262 

thick Uq 

col. liq 

1 295- ! 


d. 

V. si. 8. 

00 

1 . eth. 

w eth. 

4263 

1091^ 

4 


173 

oo 

00 

4264 

col. oily liq. . 

1 59- 

4 

-20 


00 j 

OO 


4265 








4266 








4267 








4268 

col. liq ... 

1 165- 

4 


162 d. 

00 

OO 

« eth. 

4269 

wh. monocl., 

1 cd 

233 d.; 

289-92 d. 

25 3W 

0.043“ 

0 61*pyr. 


1.495, 1.615, 
1.650 


(225-30) 


57 5’5 

90% 


4270 

col. liq . . . . 



CO. 130 d 




4271 


241-2 





4272 








4273 

leaf 


222-3 d. 


si 8. 



4274 








4276 








4276 

leaf. f. al 


>160d. 


8. 

s. 


4277 

cr. f. w . ... 


243 d. 


6 6h. 

! V. sl. 8. 

V. sl. B. eth. 


For explanations and abbreviations see begmning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No, 

Name 

Synonyms 

Formula 

wt. 

4278 

Glycine, IV-methyl-. 

See Sarcoiine. 



4279 

, iV-o-nitrophenyl- 


N02C«H4NHCH2- 

196 16 



COOH 


4280 

, Af-phenyl- .... 

anilinoacetic acid 

CeHsNHCH2- 

151 16 



COOH 


4281 

» » (H»rboxyiic acid. 

Glycine anhydride .... 

See AnlhranUtc add, N-{carbo 

xymethyl)-. 


4282 

2,5-piperazinedione ; a, y- 
diacipiperazine, diglycolyl 

NHCOCHiNH- 

COCHs 

114.10 



diamide 


4283 

Glycocholic acid 


Cj4Hjb04NHCH2- 

465 62 



COOH 

4284 

Glycocoll. 

See Glydne. 



4285 

4286 

Glycocyamidine, 1-me 
Glycocyamine 

thyl-. See Cttaiinvne. 
guamdoacetic acid . . . . 

NHjC(:NH). 

NHCH 2 COOH 

117 11 


4287 

, methyl-. 

See Crecdine. 



4288 

Glycogen 

animal starch 

(CeHioOt)x . . 

(162- 


.14), 

4289 

Glycogenic acid. 

See h-Ghtconic and 



4290 

Glycol 

1,2-ethanediol*; ethylene 
glycol 

1,2-Ethanediol. 

CH 2 OHCH 2 OH 

62 07 

4291 

, For derivatives see also 

4292 

• , cyanohydrin. 

See Hydracryloniinle. 



4293 

— — , diacetate . . 

ethylene acetate. 

(CH200CCHi)2 

146 14 

4294 

, dibenzoate 

ethylene benzoate; ethylene 
dibenzoate 

(C6HjC00)2C2H4. 

270 27 

4296 

, dibromide. 

See Ethylvie brmtde. 



4296 

, dibutyrate 

ethylene butyrate 

(CHbOOCCH*. 

CH2CH8)2 

202 25 

4297 

, dichloride. 

See Ethylene chloride. 


4297M 

, difluonde. 

See Ethylene fiuonde. 



4298 

, diformate 

ethylene formate 

HCOOCH 2 CH 2 - 

OOCH 

118 09 

4299 

, diiodide. 

See Ethylene iodide. 


4300 

, dilaurate 

ethylene laurate 

(CnH2*COOCH2)2 

426 67 

4301 

, dimyristate. , . 

ethylene myristate 

(Ci8H27C00CH2)2 

482 77 

4302 

, dinitrate . . 

ethylene nitrate . . 

C2H4(0N02)2 

152.07 

4303 

, dinitrite. . 

ethylene mtnte . . . 

C2H4(0N0)2 . 

120 07 

4304 

, dipalmitate. . 

ethylene palmitate . . . 

(Ci6H3iC00CH2)2 

538 87 

4305 

, diphenyl ether. 

See Ethane, l,2^iphenoxy-*. 



4306 

, dipropionate . . . 

ethylene propionate . . 

(CHbCH?. 

C00CH2)2 

174 19 

4307 

, distearate . 

ethylene stearate 

[CH8(CH2)i4- 

C00CH2]2 

694 08 

4308 

, dithiocyanate . . . . 

ethylene (di)thiocyanate. . 

{CH2SCN)2 . . 

144 21 

4309 

, ethylene ether. 

See p-Dioxane. 



4310 

, ethylidene diether. ' 

See l,^DiQxolane, 2-methyl-. 



4311 

, monoacetate 

CH 8 COOCH 2 - 

104.10 



CH 20 H 


4312 

, monobenzyl ether. 

, monobutyi ether. 

See Eihand, Trbmtvloxy-. 



4313 

See Ethanol, 2-iutoxy-*. 



4314 i 

, monoethyl ether. 

See Ethand, 2-ethoxy-*. 



4315 

, monoformate . ... 

d-hydroxyethyl formate. . . 

HCOOCH 2 CH 20 H 

90 08 


*Name approved by the Interaattonal Union of CbeaDoistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and indexed 
refraction 

Density 

g/ml 

Melting 
point, *C 

Boibiu 
point, *C 

Solubility in grams per 100 mi of 

Water 

Alcohol 

Ether, etc. 

4278 








4279 

dk. red cr. f, ai. 


192-3 d. 


V. b1. b. 

V. B. h. 

sl. 8. eth. 

4280 



127 


8. 

s. 

sl. 8. eth. 

4281 








4282 



276 d. 

aubL 

8. L 

V. B. 


4283 

col. need 


134 


0.33 c. 

V. 8. 

0 09“ eth. 

1284 








4286 

leaf, or need. 


d. 


0 45« 

V. sl B. 

V. sl. 8. eth. 


f. w. 







4287 








4288 

wh. amor 


240 


V. 8. 

I. 0., 8. 

i. eth. 







h. 


4289 








4290 

col. liq., 1.4274 

1 1155- 

-17.4 (-12) 

197 2 

00 

00 

7 89 eth. 





(198-200) 




4291 








4292 





i 



4293 

col. bq., 1.415 

1 1284; 

-31 1 

186 

14 3 

ID 

CO eth. 





(190.5) 






1 104- 






4294 

rhomb pr. 


73-4 

d. 360 

i. 


s. eth. 


f eth. 







4295 








4296 

bq 

1 m- 


240 

1. 

V. 8. 

V. 8. eth. 

4297 


4 






4297M 








4298 

1.35800 

1 193- 

4 


174 

si B. 

S. 

8. eth. 

4299 








4300 




50-2 1 

188“ 

i. 

V. 8 

V. 8. eth. 

4301 

cr 


62-3 




i , 

4302 

yel, bq , . 

im* 

-20 

exp. 114-6 

1. 

s. 

d. alk. 

4303 

' 

1 2156- 

4 

<-15 

98 

i. 

s. 

s eth.; d. alk. 

4304 

leaf, or need. . . 

0.85947’-* 

08 7 

226 

i. 

0.31“ 

s. h. eth. 




(69-72) 





4305 

4306 

Iiq 

1 0544>B 


211; 90-28 

si. 8. 

00 

CO eth. 

4307 

leaf 

0.8581« 

7fr-7 

241“ 

i. 

0.122“ 

V. 8. eth. , 

4308 

col. rhomb. 


90 

d. 

8. 

8. 

B. eth. 


pi. or need. 







4309 








4310 








4311 

col. bq 

1.108^* 


182 

00 

00 

8 

4312 








4313 








4314 

4315 

liq 

1.199- 

4 


180; 88« 

00 

00 

•0 eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Fismula 

Mol. 

Wt. 

4316 

4317 

Glycol, monomethyl ether. 
, monomethyl ether aceta 

See Ethanol, 2~fnethoxy-‘*. 
te. See Ethanol, 2-mdAwy-*, ac 

etate. 


4318 

, monopalmitate , 

CnHiiCOOCHr 

CHjOH 

CitHmCOOCHi- 

300.47 

4319 

, monostearate 


328.52 

4320 

4321 

4322 

4323 

, decamethylene. 

— — , diethylene. 

, sym -dimethyl-. 

, uns-dimethyl-. 

See l,iO>7>eea7Mdioi*. 

See Ihdhylene glycd. 

See 2,^Butan^iol*, 

See l,2~Propanedtol, 2~methyl- 

! CHjOH 


4323M 

4324 
4324M 

4325 

4326 

4327 

4328 

4329 

4330 

4331 ! 

4332 

4333 

4334 

4335 

, dipropylene. 

, dithio-. 

, divinyl-. 

, ethyl-. 

. ethylene. 

, ethyl methyl. 

, heptamethylene. 

, iaopropyl-. 

, nonamethylene. 

, octamethylene. 

, octylene. 

, pentamethylene. 

* 7 -pentylene. 

— — , tetraethyl-. 

See 2-PTopanol, l,l'^oxydi-. 

See 1,2'Ethaned^thtol*. 

\ See l,b-Hexadien»-3,4-diol*. 
See l,2~BtUanediol*. 

See Glycol. 

See 2,i-Pentanedxol*. 

See 1,7-Heptanedtol*. 

See 1,2~ Bntanediol, Z-methyU*. 
See \,^Nomned%ol*. 

See 1,8-Octonedtoi*. 

See 4t,b-Octanedtol*. 

See \,S-Pentanediol*. 

See \,4t-Pentanediol*. 

See 3,4 Hexanedid, Z,i~dtethyl 



4336 

4337 

4338 

4339 

4340 
^341 

4342 

4343 

— , tetramethyl-. 

— , tetramethylene. 

, tetraphenyl-. 

, thiodl-. 

, triethylene. 

, trlmethyl-. 

. xylylene. 

Glycolaldehyde 

See Pinacd. 

See 1,4-jBMteneclto/*. 

See Bentopxnacol. 

See Ethanol, 2,2'~thiodi-. 

See Triakylene glycol. 

See 2,Z-BtUanedtol, 2-m6thyl-*. 
See Xylylene glycol. 
hydroxyethanal*; glycohc 
aldehyde 

2-hydroxyethanamide* ; 

CHjOHCHO. . 

60.05 

4344 

Glycolamide 

CHaOHCONHj . 

75 07 

4345 

4346 

Glycoleucine. 

Glycolic acid 

hydroxyacetamide 

See Norleucxne. 
hydroxyethanoic acid*; 

HOCHjCOOH 

76 06 

4347 

, ethyl ester ... 

hydroxyacetic acid 
ethyl hydroxyethanoate* . . 

CHjOHCOOCjHi 

104 10 

4348 

4349 

, ethyl ether. ! 

, methyl ester 

See Acetic acid, ethoxy^. 
methyl hy droxyethanoate • ; 
methyl glycolate 

CHaOHCOOCHa . 

90 08 

4350 

4351 

, phenyl ether. 

» benzoyl- . . . . 

See Acdk aexd, ■phmoxy-. 
a-hydroxy-^-ketohsrdrocin- 

1 

CeHaCOCHCOH)- 

180 15 

4352 

4353 

4354 

1 

, diphenyl-. 1 

, phenyl-. 

— — , atyryl-. 

namic acid; 2-hydroxy-3- 
oxo-3-phenylpropanoic acid 
See Benzilic acid. 

See Mandehc acid. 

See Z-BiUenoic acid, 2-hydroxy- 

COOH 

^phenyl-. 


4355 

4356 

4357 ! 

, thio-. 

Glycolic aldehyde. 
Glycolic anhydride 

See Acehc acid, mercapto-. 

See Glycolaldehyde. 

(CH20HC0)20.. 

134.09 

4358 ! 

Glycolide 

2,5-pKlioxanedione, digly- 

OCOCHjOCOCH* 1 

116 07 

4359 

4380 

Glycoluric acid 

Glycoluril 

colide 

See HydarUoic acid. 
acetylenediurein 

1 1 

C2H2(C0N2H2)2.. 

142.12 

4361 

4302 

Glyconic acid. 
Glycoaterin. 

See Gluconic acid. 

See Diethylene glycol, dietearate 
ethanedial*; oxalaldehyde; 
biformyl 

See Glyoxim. 



4363 

Glyoxal 

’ CHOCHO 

58 04 

4364 

, dioxime. 



♦Name approved by the International Union <rf Chemiatry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

Melting 
point, *0 

Boiling 
point, *0 

Solubility in grams per 100 ml of 

No. 

g/ml’ 

Water 

Alcohol 

Ether, etc 

4316 

4317 

1 

0.8786— 

4 






4318 

1 cr 

51.5 



24.08" 

8. h. eth. 

4319 

4320 

4321 

4322 

4323 
4323M 

4324 
4324M 

4325 

4326 

4327 

4328 

4329 

4330 

4331 

4332 

4333 

4334 

4335 

4336 

4337 

4338 

4339 

4340 

4341 

4342 

cr 

1 

0 8780- 

4 

58.5 



10.61" 

! 

8. h. eth. 

i 

4343 

col. pi 


97 


V. 8. 

V. 8. h. 

si. 8. eth 

4344 

4345 

col rhomb 


120 


V s. 

si. a. 

si. s. eth. 

4346 

rhomb, leaf, 
f. eth. 


a63; ^79 

d. 

8. 

8. 

B. eth 

4347 

4348 

col. liq. ... 

1 0826y 


160 


V. 8. 

V. 8 eth 

4349 

4350 

col. liq 

1 168- 

4 


151 2 

s. 

oo 

« eth 

4351 

4352 

4353 

4354 

4355 

4356 

Ing. pr 


125 


si s. c 


8. eth. 

4357 

cr. powd 


130 

d. 

1 . c., 8. 
h. 

i. 

1 . eth. 

4358 

4359 

col. leaf. f. al. 


86-7 


s. h. 

si, s. 

si. 8. eth. ; 8. ac. 
a . h. chi. 

4360 

4361 

4362 

wh. need. f. it. 

1.14*^ 


50.4 

1 333‘6 

8. 

s. eth. 

4363 

4364 

yel. cr., 1.3828. 

15 

V. a. 

a. 

a. eth. 


For explanations and abbreviations see beginnint of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

4365 

Glyoxal, di-2-furyl-. 

See Furil. 



4366 

, dimethyl-. 

See 2,3-fitttonedione*. 



4367 i 

, difdtenyl-. 

See Bennl. 



4368 

Glyozallc acid. 

See Glyoxylic acid. 



4369 

Glyoxaline. 

See Imtd^le. 



4370 

Glyoxime 

glyoxal dioxime 

2,3-butanedione dioxime*; 
diacetyl dioxime 

HON:CHCH:NOH 

CH,C0NOH)C- 

(.N0H)CH3 

88 07 

4371 


116 12 


4372 

Glyoxyldiureide. 

See AUantmn. 


4373 

Glyoxylic acid 

oxoethanoic acid*; glyox- 

HCOCOOH.... 

74 04 


alic acid , oxalaldehydic acid 



4374 

, o-aminophenyl-. 

See laaitc aetd. 



4375 

, o-carboiyphenyl- 

, o-nitrophenyl- 

. See Phthalome aetd. 



4376 

o-nitrobensoylformic acid . 

NO 2 C 6 H 4 COCOOH 

195 13 

4377 

, phenyi- 

, 2-thienyl-. 

benzoylfonmc acid . 

CeHiCOCOOH... 

150.13 

4378 

See 2‘Thtopheneacehc acid, a- 

010*. 


4379 

Gnoscopine 

di-narcotme 

C22H23N07 . . 

413 41 

4380 

Gommelin. 

See Dextrin. 



4381 

[ Granatonine, methyl-. 

See Pseudopelletierine. 



4382 

4383 

1 Grape sugar. 

Guaiacol 

See h-Glucoee. 
o-methoxyphenol; pyroca- 
techol monomethyl ether , 

CH 8 OC 6 H 4 OH 

124 13 




o-hydroxyanisole 



4384 

, 4-allyl-. 

See Eugenol 



4385 

, 5-allyl-. 

See Charnbelol 

i 


4386 

, 4-methyl-. 

See Creoeol. 



4387 

, 4-iwropenyl-. 

, 5-vinyl-. 

Guaiene 

See Isoeugenol. 



4388 

See Hesperetol. 



4389 

2,3-dimethylnaphthaIene 

See Ttglaldehyde. 

CioH«(CHs)2 

156 22 

4390 

Guaiole. 

4391 

Guanidine 

aminomethanamidine*; car- 

NH:C(NH2)2 

69 07 


1 

bamamidine; aminoform- 
amidine 



4391H 

, carbonate. . 


2 CH 6 N 3 H 2 CO 3 . 

180 18 

4391R 

, picrate . . 


CHbNs CbHsOtNs. 

288 18 

4392 

, 1 -amino- 

guanylhydrazine. . 

NH2NHC(.NH). 

NH 2 

74 09 


4393 

4394 

, l-carbamyl-. 

, 1-cyano- 

See Urea, guanyl-. 
dicyan(o)aiamide; param 

NH2C(-NH)- 

84 08 




NHCN 


4395 

, diphenyl- 

meianiline 

1 NH:CINHC6H6]2 

211 26 

4396 

, , mercaptide with 2 

-benzothiazolethiol. See under 

2-hemothiazokthiol 


4397 

, di-o-tolyl- . . . 


CisHitNs 

239 31 

4398 

, guanyl-. 

See Bigmnide. 



4399 

, nitro-* . . . 


NHiC(:NH)- 

NHN02(?) 

CuHuNs 

104 07 

4400 

, phenyl-o-tolyl- . . 


226 29 

4401 

, 1, 1,3,3- tetra- 


NH:0{N(C6H,)3)2 

363.44 

4402 

phenyl-* 

, 1,1, 3- triphenyl-* 

^triphenylguanidine . 

HN:C(NHC6Hb)- 

N(C6H3)2 

C6H»N:C- ' 

287 35 

4403 

, 1,2,3-triphenyl-* 

a-triphenylguanidine . . . 

287 35 




(NHCbH*)* 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

1 Solubility in grams per 100 ml of 

No. 

and i^ex of 
refraction 

g/ml 

pomt, "C 

point, T 

Water 

Alcohol 

Ether, etc. 

4335 








4366 








4367 








4368 








4369 








4370 

rhomb, tab. 


178 


V s h 

s 

s. oth. 


f. w. 







4371 

col. cr. f. 


234 5 


1. 

V. s. 

V. 8. eth. 


dll. al. 


(246) 




4372 







4373 

col. rhomb . . . 


d. 


V s. 

s. 


4374 








4376 








4376 

need, f w 


46-7 


V 8 h 



4377 

col. cr. f. ecu 


66 

147-51»2 

s. 

6. 

8. eth.; i. CS? 

4378 







4379 

Ing. need . 


229 



06 

8. chi., bz.; 1 . 
alk. 

4380 







4381 








4382 


1 1287— 






4383 

col hex. pr , 

28 2 (32) 

205; 

I 6'» 

s. 

8. eth., chi , 


1 538332M 


106 52< 



glac. ac. a. 

4384 








4385 








4386 








4387 








4388 

leaf. f. al. . . 

1 008- 






4389 

104-104 5 

260-265 

1. 

8. 

8. eth. 

4390 

col cr 

4 






4391 




V 8. 

V. s 


4391 H 

octahr. or 

1 24 

197 


V 8 C 




tetr. columns 







4391 R 

or -yel. pi. or 


1 333 d. 


037»; 

si. B. 

al. 8 eth. 


need. 




57480 



4392 

cr 


d. 


s. 

8. 

i. eth. 

4393 

rhomb, leaf 







4394 

1 40- 

205 (207) 

d. 

2 26>» 

1 26» 

0 01 •• eth.; i. 


monocl. need 

* 




bz. 

4395 

1 13- 

147-8 

d. >170 

si s 

9 12» 

V. sl s. eth.; a. 


f. al. 

4 




90%, 

ecu, chi., h. 







5« 

bz., h tol , 
dll. min a. 

4396 

wh. cr. . . 







4397 

1 10- 

179 


V si. 8. 

al. 8. c., 

sl. 8. eth 



4 




8. h. 


4398 

yelsh. need. 







4399 


246-7 (231) 


0 26«-» 

si. 8. 

1 eth , 8 8ol. 


f. w. 






KOF 

4400 

wh. cr 


129 6-30 


V. si 8. 

Sl. 8. C., 

al. b etn. 

4401 

rhomb, f. Igr 


130 


1. 

s h. 
a. 

8. eth , V. s. bs. 

4402 

regular tab . . 


131 


V. al. g. 

V. 8 

V. 8. eth : sl. 8. 



1 13- 





bz. 

4403 

wh need, or 

145 

d. 

V. b1. 8. 

3.55 c. 

a. eth., chi. 


pr f al 

* 






For explanations and Abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

1 

Synonyms 

Formula 

Mol. 

Wt. 

4404 

Guanine 

2-anuQohypoxanthjDe 

CsHsNiO . . 

161 13 

1 

4404M 

D-Gulose 

f-gulose, formerly . . . 

CzHixOs . 

180 16 

4406 

Guncotton. 

See Cellulose, hexanxiraie. 



440b 

Guvacine 


CeHzNOj . . . . 

127 14 

4407 

, 1-methyI-. 

See Arecaxdxne. 



4408 

H acid. 

See l’Naphlhol-Z,t-dtsxdfonic 

acid, 8-amino-. 



Haem-. 

See Hem-. 



4409 

Harmaline 


CisH,4N20 . . 

214 26 

4410 

1 

Harmine 


CiaHizNsO . . . 

212 24 

4411 

Helenin 

alantolactone. . 

CUH 20 O 2 . 

232.31 

4412 

/-Helicin 

salicylaldehyde glucoside . 

CoH«(OC(iHu06). 

CHO 

284 26 

4413 

Heliotropin. 

See Piperonal. 



4414 

Hematein 

haematin; hematin 

CieHiiUe . 

300 26 

4415 

Hematin 

haematin 

CaaHajFeNiOi 

502 45 

4416 

Hematoxylin , . 

haematoxylin 

CieHuOe 3 H 2 O. . 

356 32 

4417 1 

Hemellitene. 

See Hemimellitene. 



4418 

Hemellitic acid 

2.3-dimethylbenzo)c acid; 

(UH»)2C6H8COOH 

160 17 



2,3^yhc acid, woo-xyhe 



4419 

Hemimellitene 

1,2,3-trimethylbenzene; nr- 

(CHOaCeHa 

120 10 



trimethylbenzene, hemel- 
1 litene 



4420 

. 4,5.6-trinitro- 


(N02)8C<,(CH,)a I 

265 19 

4421 

Hemimellitic acid 

1 ,2,3-beiizenetricarboxylic 

CcHaCCOOHls ! 

210 14 



acid* 



4422 

Hemipic acid . . 

3,4-dimethoxyphthalic acid ; 

(CH30)2C6H2- 

226 18 

i 


homipinic acid ; narcotme 

(COOH)2 




hemipic acid 



4423 ! 

Hemiterpene. 

See Isoprene. 



4424 

HendecanaP 

undecanal * , n-undecy lalde- 

CHaCCHalzCHO 

170 29 

4425 

, oxime . 

hyUe 

CHa(CH 2 V 

185 30 




CH-NOII 


4426 

Uendecane* 

undecane* , . 

CHaCCHzlzCHa.. 

156 30 

4427 

— — , l-amino-. 

See Hmdecylamtne*. 



4428 

Hendecanoic acid* . . 

undecanoic acid* ; n-unde- 

CHa(CH 2 )»COOH 

186 29 



cylic acid 



4429 

1-Hendecanol* 

l-undccanol*; pri-n-undecyl 
alcohol 

CH8(CH2)»CH20H 

172 30 

4430 

2-Hendecanol* 

2-undecanol*; methylnonyl- 

CHalCHalaCH- 

172 30 



carbinol 

OHCHa 


4431 

2-Hendecanone* 

2-undecanone*; methyl 

CHaC0(CHj)». 

170 29 



nony! ketone 

CHs 


4432 

3-Hendecanone* 

3-undecanone* ; ethyl octyl 

C*HsCO(CHs)7- 

170 29 



ketone ' 

CHa 1 



♦Name approved by the International Union of Chemwtry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 

! 

Solubility in grams per 100 ml of 


form, color 

Boiling 

1 point, 




No. 

and index of 
refraction 

g/ml 

pant, *C 

Water 

Alcohol 

Ether, etc. 

4404 

ool. need 


360 d. 


i. 

V. si. 8. 

V. si. 8 eth.. 








NH 4 OH; 8. 
KOH 

4404M 

col syrup, 




s. 

si. 8. 



WJ-20.4* 







4405 








4406 

lust, sc 


271-2 d. 


8. 

B. 

i. eth. 

4407 








4408 








4409 

rhomb pr. f 


250 d. 


V si. 8. 

sl. 8. 

sl. s. eth 


al-f-bx. 


(238) 





4410 

monocl or 


257-9 d 


2 5» 

sl. 6. 

sl. 8. eth 


rhomb, pr. 
f. al. 


^ 76 





4411 

wh need. f. 



275; 192** 

V si s 

V. 8. 

V. s. eth , s. 


al.+w. 






bz., chi. 

4412 

fine need 


175 


60 c , V 

9 b 

S. 

i. eth. 

4413 








4414 

br. pi 


250 d. 


0 6» 

sl. 8. 

0.0093M eth.; 







s alk , 1 bz , 
chi. 


4415 

br powd 


>200 


i. 

1. C., 8. 

1 . eth., chi.; s. 






h. 

alk 

4416 

col.-yelsh. 


anh. 140 

“HjO, 

V. si. s 

s. 

8.eth.,NH40H, 


tetr. cr. f. dil. 
(NH4 )iSO, 



100-20 



gjjirc , caustic 

4417 








4418 

col. pr f al 


144 


V. si. s. 

8. 

8. eth. 





b. 



4419 

col. hq , 

0 895- 

<-15 

170 5 

1 

s. 

8. eth 


1.51336»«-« 

4 






4420 

pr f al 


209 


1. 

8. 


4421 

col need 


190 

d. 

3 15*» 


8. eth. 

4422 

monocl. cr . . 


186-8; 

subl. 

si 8. 

si. 8. 

0 7 eth 




159-60 

anh. 





4423 








4424 

liq., 1.4334 

0 830^ 

-4 

117“ 

I. 

8. 

8. eth. 

4425 

need. f. me al 


72 


1 

8. 

8. 

8. eth. 

4426 

col. hq., 1 4184 

0 741- 

-26 5 

195 84 

1 

00 

w eth. 


4 


(197) 




4427 








4428 

col sc. 

0 8905; 

29 3 

228“* 

i. 

sl. S. 

8. eth. 


1 4294«-2 









0 8889^ 






4429 

cr or liq.. 

0 8334- 

11 (19) 

131“ 

i. 

8. 

V. s. eth. 


1.4404 1 

4 






4430 

hq 

0 8363 

12 

225.4; 

.02* 

8. 

8 eth. 




228-9 




4431 

col. atom. hq.. 

0 826- 

15; (12 1); 

228 (226) 

1. 

S. 

8 eth. 


1. 43002*7.* 

4 

frz. 6 





4432 

liq 


4 5 

104-6(227) 


8. 

8. eth 


For explanations and ai^breviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formtda 

wt. 

4433 

6>Hendecanone''<‘ 

6-undecanone* ; diamyl ke- 

CH8(CH2)4C0. 

170.29 



tone, dipeutyl ketone; (n)- 
caprone 

(CHs)4CH8 


4434 

2-Hendecene* 

2-undecene*; /9-undecyleiie. . , 

CHaCHrCH- 

(CHj)7CH, 

CHiCHrCH- 

154.29 

4435 

9-Hendecenoic acid*.. 

9-undecenoic acid*; P-un- 

184 27 



decylemc acid 

(CHj)7COOH 


4436 

Hendecylamine* (n).. . 

pn-n-undecylamine; 1- 

CH8(CH2)ioNH2. 

171.32 



aminohendecane 



4436M 

l-Hendecyne* 

1-undecyne* ; rutylidene , . 

CH:C(CH2)8CH3 

152 27 

4437 

Heneicosane* 


CH»(CH2)i9CH3. . 

296 67 

4438 

Hentriacontane* 

n-hentriacontane 

CH|(CH2)29CH8 . 

436 83 

4439 

16-Hentriacontanone* 

dipentadecyl ketone; palini- 

(CuHsOsCO.. . 

450 81 



tone 



4439M 

Hepatoflavin. 

See TyRibofiavin. 



4440 

Heptacosane* 

n-heptacosane 

CH8(CH2)2jCH* 

380 72 

4440M 

l-Heptacosanol* 

n-heptacosyl alcohol 

n-C27H660H , 

396 72 

4440Q 

n-Heptacosyl alcohol. 

See l-Heptacosanol.* 



4441 

Heptadecane* 

n-heptadecane 

CH3(OH2)uCH3 

240 46 

4441M 

, 1 -amino-. 

9-Heptadecanecarboxy 

See Heptadecylamine*{n). 


4442 

lie acid*. Sm Capnc acid, a- 

octyl-. 


4443 

Heptadecanenitrile*. 

See Margaroniink. 



4444 

Heptadecanoic acid*. 
1-Heptadecanol* 

See Margarie acid. 



4445 

pn-n-heptadecyl alcohol 

CH3(CH2)i*OH. 

256 46 

4445 

9-Heptadecanone*. . . . 

di-n-octyl ketone , pelargone ; 
nonylone 

(C8Hi7)2CO .. 

264 45 

4447 

n-Heptadecoic acid. 

See Margarie acid. 



4448 

pri-n-Heptadecyl alco 

hol. See l-Heptad«canol*. 



4448M 

Heptadecylamine*(n) 

1-aminoheptadecane . 

CH3(CH2)m>NH2. 

256 48 

4449 

n-Heptadecylic acid. 

See Margarie acid. 



4450 

2,4-Heptadiene* 


CHaCHrCHCH: 

96 17 



CHCH 2 CH 8 


4450M 

1,3-Heptadlene, 2.6- 

iBOgeraniolene. . 

CH2:C(CH8)CH- 

124.22 


dimethyl-* 


CHCH2CH(CH8)2 


4451 

1.6-Heptadiene-3,5-dlo 

ne, l,7-bi8(4-hydroxy-3- 
,6-dimethyl-*. See Phorone 

methoxyphenyl 

)-*. 

4452 

2,5-Heptadien-4-one, 2 


4453 

n -Heptaldehyde. 

See Enantkddehyde. 



4454 

n-Heptaldoxime. 

See Enanthaldehyde, oxime. 



4455 

Heptamethylene. 

See Cydoheptane*. 



4456 

Heptamethylene glyco 

1. See 1,7-Heptanediol*. 



4467 

Heptanal*. 

See Enanthaldehyde. 



4458 

Heptane* 

n-heptane . 

CHi(CH2)4CH*. 

100 20 

4458M 

n -Heptane, 2-amino-. 

See Hexykmine, a-methyl-. 



4459 

Heptane, l-bromo-*.. , 

n-heptyl bromide 

CH3(CH2)6Br 

179 11 

4460 

, l-chloro-* 

n-heptyl chloride 

CH3(CH2)6C1 

134 65 

4461 

, 2,6-dimethyl-*.. . 

diisobutylmethane; iso- 

(CH3)2CH(CH2)a- 

128.25 



butylisoamyl 

CH(CH3)2 


4462 

4463 

Heptane, 1-ethoxy-*. 
, 4-ethyl-* 

, 1-heptyIoxy-*. 

See Ether, ethyl heptyl. 
ethyldipropy unethane . . . 

CH3(CH2)2CH- 

(C2H8)(CHj)2CH3 

128 25 

4464 

See Heptyl ether. 



*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, *C 


* Solubility in grams oer 100 ml of 


form, color 




No. 

and index of 
refraction 

point, 

Water 

Alcohol 

Ether, etc. 

4433 

leaf 

! 0 8262- 

4 

14-5 

1 226 

1. 

V. s. 

V. s. eth. 

4434 

col. liq., 1.4333 

wh. cr. mass 

0 7729- 


193 




4435 

4 

0 9075^ 

24 5 

295 

1. 

00 

ao eth.; 8. chi. 

or col. to 
yelsh. liq. 


4436 

col. liq ... . 


16.5 

241.6 

si. s. 

i 8- 

s eth. 

4436M 

liq ... . 

0 867“ 

-33 

210-5 

1. 

8. 

s. eth. 

4437 

or., 1.4344<s.* 

0 778- 

4 

40 

215“ 




4438 

cr 

0 781- 

68.1 

302“ 



si. 8. eth. 

4439 

leaf. f. al., 

l»q. 

82.8 


1. 

B. 

s. eth. 


1 4297W-* 







4489M 

4440 

cr 

0 795- j 
0 780- 

4 

69 5 

270“ 

1 

V. 8. 

si. s. eth. 

4440M 



81 2-61.6 





4440Q 







4441 

hex. leaf., 1.437 

0 778- 

22.5 

303 

1 

sL 8. 

s eth. 

4441 M 

4442 

4443 

4444 

4445 

4 

8475 

53 31 (54) 
53 (50 5») 

308 5 

014-" 





1 


4446 

pi. f. me. al 

si. B. 

8. me. al. 

4447 

4448 
4448M 

col. cr 



335 9; 

1 

S 

8. eth. 





155 0* 




4449 

4450 

Uq 

0 733^‘ 


107(104-6) 




4450M 

hq 

0.765“ 


143-5“5 , 

i. 



4451 

See Curcumin. 



1 




4452 








4453 








4454 








4455 








4456 i 








4457 


0 684- 






4458 

col liq., 

-90 5 

98 52 

0.0052“* 

100 

«o eth., chi. 


1.38^» 

4 






4458M 

4459 

col. liq 

1 133“ 

-58 86 

178.8 

1. 

V. 8. 

▼. 8. eth. 

4460 

liq., 1.42844 . 

0 8725- 
0 

-69 5 

159.5 

1. 

• 

» eth. 

4461 

col. liq 

0 7247|; 


132-3 

i. 

i. 

8. eth. 



0.712- 






4462 


0 






4463 

col. liq., 1.408. 

0 741- 

4 


139 

1. 

1. 

s. eth. 

4464 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

4466 

Heptane, 1-iodo-* 

n-heptyl iodide . . 

CH»(CH 2 )jCHaI.. 

226.11 

4466 

4467 

, 1-methoiy-*. 

See Ether, hept^fi, methyl. 
ainyidimethylmethane; iso- 
octane 

(CH8)sCH(CH2)4- 

CH, 

114 23 


4468 

4469 


butylethylmethylmethane 

methyldipropylmethane 

CHsCHsCHfCH.)- 

(CH2)3CH, 

CHafCHslaCH- 

(CHs)(CH2)2CH3 

114.23 

114 23 

, 4-methyl-* 

4470 

, 1-phenory-*. 

See Ether, heptyl phenyl. 


4471 

4472 

3-HeptanecarboxyUc a 
1 ,7«Heptanedicarboxy 1 

cid. See Caproic add, a-ethyl-. 
ic acid. Azelaic and. 



4473 

Heptanedioic acid.* 

See Ptmdtc and. 



4474 

, 4-0X0- *. 

See Acetonediacetie and. 



4475 

1,7-Heptanedlol* . . . 

heptamethyicne glycol . 

Cfl20H(CH2)s- 

CH 2 OH 

CH3(CH2)*CH2SH 

132.20 

4476 

i-Heptanethiol* . . 

n-heptyl mercaptan . 

132 26 

4477 

Heptanoic acid*. 
1-Heptanol* 

See Enanthxe and. 



4478 

n-heptyl alcohol . 

CH»(CH2)6CH20H 

116 20 

4479 

, esters of organic acids. 

See “heptyl ester” under the 

names of the acids. 


4480 

— — , nitrite. 

See Hejdul mtrite. 
amylmethylcarbinol . 



4481 

2-Heptanol* 

CHsCHOH- 

116 20 

4482 

, 2-methyl-* 

amyldimethylcarbinol . 

(CH2)4CH3 

(CHi)2C0H- 

130 23 

4483 

3-Heptanol, 

butylcthylmethyl carbi nol 

(CH2)4CHj 

CHiCH2COH- 

130 23 


3-methyi-* 


(CH»)(CH 2 )aCH, 


4484 

4-Heptanoi* . . 

dipropylcarbinol . 

CHj(CH2)2CH. 

116 20 




OH(CH2)2CHs 


4485 

, 2,6-dlmethyl-*. . 

diisobu ty Icarbinol 

((CH.)2CHCH2]2. 

CHOH 

144 25 

4486 

, 4-ethyl-* . . . 

othyldipropylcarbinol . 

CH 8 CH 2 COH- 

144 25 




(CH 2 CH 2 CH 3 I 2 


4487 

, 4-methyl-* 

methyldipropylcarbinol . 

CHs(CH2)2COH- 

130 23 




(CH3)(CH2)2CH3 


4488 

, 4-propyI-* 

tnpropylcarbinol ; t«rt-decyl 
alcohol 

(CaHvljCOH . 

158 28 

4489 

2-Heptanone* 

amyl methyl ketone 

CH3CO(CH2)iCH3 

114.18 

4490 

3-Heptanone* . . 

ethyl butyl ketone 

C2H3C0(CH2)3CH| 

114.18 

4491 

, 6-methyI-’' 

ethyl isoamyl ketone. 

C 2 H 6 COCH 2 CH 2 - 
CH(CH3)2 
CaHjCOCsHr . . 

128.21 

4492 

4-Heptanone* 

dipropyl ketone, butyrone 

114 18 

4493 

2,6-dimethyl-*. 

diisobutyl ketone; s-dnso- 

[(CH3)2CHCH2]2- 

142 24 


propylacetone, iBovalerone, 
valerone 

CO 



4494 

, 2-methyl-* 

isobutyl propyl ketone 

CH 8 CH 2 CH 2 CO- 

128 21 


CH2CH(CH3)2 

4495 

1-Heptcnc* 

a-heptylene . 

CH2:CH(CH2)4- 

CH* 

98 18 


4496 

2-Heptene* 

l-butyl-2-methylethylene ; 
/3-heptyIene 

1-ethyI-^propylethylenc , 

CHsCHiCH- 

98 18 

4497 

3-Heptene* 

(CH2)8CH3 

CHjCHsCHrCH- 

98 18 



7 -heptylene 

CH2CH2CH« 



’•‘Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



[ Crystalline 




Solubility in crams per 100 m! of 


form, color 
and index, of 
refraction 

Density 

g/nil 

Melting 

point, 

Boiling 
point, *C 



No, 

Water 

Alcohol 

Ether, etc 

4405 

1 

1 4034- , 

-48 2 

203 95, 

1. 

s 

s, eth. 




91-32* 



[ 



1 366*- 






4460 


0 7029 - 





s. eth. 

4407 

eol liq , 1.3935 


116 0 

i 

bl s 

4408 

liq 

0 7101 


122 2 

1 

si s 

s. eth 

440<> 

eol liq , 

0 7211- 


118 0 

1 

si s 

s eth 


1 398*5 







4470 








4471 








4472 








4473 








4474 







1 eth 

4475 

er . 


12 

259, 143 t/ 


s 

4470 

ll(l . 

0 838!»- 

-43 4 

170 2 

1 

00 

« eth. 





(174-5) 




4477 

4478 

eol hq , 

0 8219- 

-34 6 

170 

0 U9'N 

00 

w eth. 


1 424lb'*o 

* 



0 28*** 



4479 








4480 








4481 

: li<| , 1 4213, 

8187 

.. . 

100 4 

352 * 

s 

s. eth. 


1 1 419025 







4482 

eol liq , 1 4303 

0 879*" 

4 


162 

* 

b 

s. eth. 

4483 

eol hq., 

0 8282-" 


1()3 5, 

V si b 

s 

s eth. 


1 42792« 

4 


(i5 2- 








65 8*5 




4484 

hq , 1 4205 

0 820-^- 

-41 5 

155 4 : 

1 

s 

s eth. 

4485 

eol liq , 

0 8237-* . 


172-475* 

1 

s 

s eth. 


1 4232* 

A 








0 8155 






44S() 

hq 

0 8349-“ 

4 


179 5 

1 

s 

a eth. 

4487 

fol hq , 1 427 

0 8248- 


101 5 

1 


s. eth. 

4488 

(ol oil 

0 8m*' 

u 


190 2 

1 



4489 

eol li(| 

0 822'" 


150 

V s! S 


b eth 

4190 

eol li(i 

0 8183*" 

39 0 

148 5 

I 

» 

00 eth 

4491 

hq 



103 5 

1 

' s 

s. eth 

4492 

col hq , 

0 8174*^’ 

32 0. 

114 

1 


00 eth. 


1 407322® 

^ * 

(34) 





4493 

eol oil, 1 4122* 

0 80n*“ 

4 


108(16.5-6) 

1 

30 

00 eth 

4494 

l,q . , 

0 813 


155 

1 

h 

i> eth 

4495 

eol hq . 

0 0993*“ 

-10 

94 9 

1 

s. 

s eth. 


/o 

0 7034 


(96-10(1) 




4490 



98 1-8 4 




4197 


0 7013-'- 

4 


95 8-0 1 





For explanations and abbreviations see beginning of table 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

wt. 

4497M 

l-Hepteii-4-ol, 4- 

allylmethylpropylcarbinol 

CH 2 CHCH 2 C- 

128 21 

4498 

methyl -♦ 


(CH3)(C3H7)()H 

5-Hepten-2-one, 6- 


( 0 H 3 ) 2 C cm- 

126 19 


methyl-* 


(CH2)2C()CH3 

4499 

Heptine. 

See Heptyne*. 


4500 

n-Heptoic acid. 

See Enanfhtr acid 



4501 

pri-n-Heptyl alcohol. 
n-Heptyl aldehyde. 

See l-Heptanol* 



4502 

See Enanthaldehyde. 



4503 

Heptylamine* (n) . 

CH 8 (CH 2 ) 6 NH 2 

115 22 

4504 

- — — , cr-methyl- 

2-amina<w:tane , «pr-n-octyI- 
amine, acc-n-caprvlamine 

See Heptane, 1-bromo-*. 

(':h3{CH2)iiCH- 

(CH3)NH2 

129 24 

4505 

n-Heptyl bromide. 


4506 

n-Heptyl chloride. 

See Heptane, \-cfdoro-*. 



4507 

n-Heptyl cyanide. 

See Caprylointnle. 



4508 

Heptylene. 

Heptyl eaters of organic a 

Sec heptene*. 

cids. See “heptyl ester,” under 
1 -heptyloxy heptane*, di-n- 
heptyl ether 

the names of the acid 


4509 

Heptyl ether .... 

fC7H,5)2f) 

214 38 

4510 

n-Heptylic acid. 

See Enanthc arid 



4511 

n-Heptyl iodide. 

See Heptane, Uiodo-* 



4512 

n-Heptyl mercaptan. 

See l-Heptanethiol*. 



4513 

Heptyl nitrite (n) 

CILfCH 2 ) 60 N 0 

145 20 

4514 

Heptyl sulfate 

di-n-heptyl sulfate 

[(m3(CH2)r.]2S04 

294 44 

4515 

1-Heptyne* 

l-heptine, n-amylace(y lone . 
ena'nthylidene 

CIJ.C(CH2)4CH3 

96 17 

4516 

2-Heptyne 

2 - heptine, biitvlinethyl- 

rH,3C CfCIUla- 

96 17 



acetylene 

cn, 

4516F 

3-Heptyne* 

3- heptine, ethyljiropyJ 
acetylene 

C2H50.C(CH2)2- 

96 17 



('H 3 

4517 

Herapathite. 

See Quintne, todostulfaie 



4518 

Heroin. 

See Morphine, diac etyl- 



4519 

Hesperetic acid. 

See 1 80 ferultc acid 



4520 

Hesperetol 

J>-vinylKuaiacol . 3-hvdroxv- 
4-met hoxystyreiie 

CHa-CHCsHs- 

(0CH3)0H 

150 17 

4521 

Hesperidene. 

See d-Ltmonene 


4522 

Hesperidin . 


r 22 H 2 oO ,2 

! 482 43 

4523 

Hexacosanoic acid*. 

See fVro/tc acid 



4524 

l-Hexacosanol*. 

Sec Ceryl alcohol 



4525 

n-Hexacosyl alcohol. 

See Ceryl alcohol 



4526 

Hexadecanal. oxime*. 

See Palmilaldehyde, nxtmc 



4527 

Hexadecanamide*. 

See Palmitamidc 



4528 

Hexadecane* 

n-hexadecanc, cetane, 
bioctyl 

CH3(CH2)i4CH3 

226 44 

4528M 

, 1 -amino-. 

See Cetylamine. 



4529 

, 1-hexadecyIoxy-*. 

See Cetyl ether 



4530 

, 1-lodo-*. 

See Cetyl iodide 



4531 

, 1-phenoxy-*. 

See Ether, cetyl phenyl 



4532 

Hexadecanenitrile*. 

See PalmitonilriU 



4533 

Hexadecanoic acid*. 

See Palmitic and 



4534 

1 -Hexadecanol*. 

See Cetyl alcohol. 



4535 

Hexadecanoyl chloride 

' *. See Palmtloyl chloride 



4536 

7-Hexadecenoic acid*. 

See Hypogetc and (artifinal) 



4537 

2-Hexadecine. 

See 2-Hexadecyne* 



4537M 

n-Hexadecyl. 

' See Cetyl. 




♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

Melting 

Boiling 

1 Solubility in grains per 100 ml of 

No. 

g/ml 

point, “C 

point, *C 

Water 

Alcohol 

Ether, etc. 

4497M 




159-1002« 




4498 

4499 

4500 

4501 

4502 

col. liq 

0 

-07 3 

174 

1 

OO 

OO eth. 

4503 

col. liq., 1.424 

0 777- 

-23 

1.58 3 

^l. s. * 

' OO 

00 eth. 

4504 

4505 
4500 

4507 

4508 

hq., 1.4254 

0 7721'" 

4 

! 

1 

i 

11)4-0 

1 

V s 

V 8. eth. 

4509 

4510 

4511 

4512 

4513 

4514 

col liq . . 

hq 

col liq, 

1 4302” 

: {) 815 " 

4 

0 8939 Y 

0 9819'" 

2 . 

It 4 

200 

155 

140 61-5 

1 

I 

s 

s eth. 

» eth. 

4515 

col liq 

0 738--- 

0 7288- ’ 

j 

> 70 

99 8; 

26 55* 

1 

OO 

» eth. 

4510 

col hq , 

1 422025 

0 7452'', 

0 75()y 


112. 

39 550 

1 

OO 

OO eth. 

451 OF 

4517 

4518 

4519 

4520 

4521 

eol hq , 

1 1 41525 

or 

0 73372' 

57 

106-7 

1 

V. h1 « 

OO 

V s 

OO eth. 

V. s. eth. 

4522 

4523 

4524 

4525 
4520 
4527 

yt'l hyg need 


171 

251 d. 

0 02 h 

IJ 5 

1 eth , bz.,s.h. 
BC a. 

4528 

4528M 

4529 

4530 

4531 

4532 

4533 

4534 

4535 

4536 

4537 
4537M 

col leaf. 

0 7751- 

4 

20 afr-7) 

287 6 

1 . 

OO 

00 eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

Name 

Synonyms 

Formula 

Wt 

4538 

n-Hexadecylic acid. 

See Pahmtu a< id. 



4538X 

1-Hexadecyne* 


CH3(CH2)i3C‘(’H 

222 40 

4539 

2-Hexadecyne*. 

2-hexadeune, retvlerie 

Cll3(CH2),2- 

222 40 




C CCHa 


4540 

7-Hexadecynoic acid=*. 

See Palmxtolic and 



4541 

1,5-Hexadiene + 

biallyl; diallyl 

Ctio CIICH 2 CH 2 - 
('H ('H 2 

82 11 

4542 

2,4-Hexadiene •' 

biprojienyl, dipropilene 

CH- 

82 14 




nncHCHs 


4543 

, 2,5-dimethyl-* 

diisocrotyl 

(f^H3)2C CH- 

t’H:C(CH3)2 

110 10 

4544 

2,4-Hexadienedioic aci 

d*. Mucotiu and 


4544M 

l,5-Hexadiene-3, 4- 

divinyl glycol 

1 

CH, CH CHOH 

Hi 14 


dioU 

tllDH.CH CH 2 i 


4545 

2,4-Hexadienoic acid*. 

See Sorbir and 



4546 

l,5-Hexadien-.4-yne* 

divmylacetylene 

('H 2 CHC'C- 

78 11 




CH-CHii 


4547 

1,5-Hexadiyne* 

bipropargyl, l,5-lie\.uliiii< , 

CH.CCHvCHj. 

78 11 



dipropargyl 

C CH 


4548 

Hexalin. 

See ('yclohexanol* 



4549 

Hexamethylene. 

See Cyclohexane* 
e. See \,{)-Heianediamvie* 



4550 

Hexamethylenediamin 



4551 

Hexamethylene ftlycol. 

See ISy-Hexanedtol* 



4552 

Hexamethylenetetra- 

metbenamme, forniamine. 

'CH2)eN, 

liO 1!) 


mine 

hexamine, urotropine 


4653 

Hexamine. 

See // examethylen elefTn nnue 



4554 

Hexanal*. 

See Caproaldehydi 



4555 

Hexanamide’i . 

See Caproamidi 



455(> 

Hexane* 

ri-hexane 


86 17 

4557 

, 1 -amino-"*. 

See Jfexylaminf 



4558 

, 2-amino-. 

See Anylannue, u-methyl- 



4559 

, l-bromo-^ 

j(-he\yl bromide 

CH3rCH2)4CH2Br 

165 08 

4560 

— I-chloro-* 

«-hexyl chloride 

(^Hs(CHi.)4CH?C1 

120 62 

4561 

— , 2-chloro- ^ 


CH3C^HCirCH..)3- 

120 62 

4562 

, dihydroxy-. 

See Hexanediol* 


456)3 

, 1,6-diiodo-* 

1.6-hexylene loilule 

ICH2(CH2)4CH2l 

338 00 

45f)4 

, 2,.4-dimethyl-* 

iHopropylmpth> Ipropx 1- 

CH3CHfCH3)CH. 

114 23 



niethane 

(CH3)CH2CIl2CH., 


4565 

, 2,4-dimethyI-* 

ethyhsobutylmeth^ Imethane 

rCH3)2CHCH2- 

114 23 




cn(CH3)cn2CH3 


4566 

, 2,5-dimethyI- * 

biisobutyl 

a^H.3)2CH(CH2)-2- 

CH(CH3)2 

114 21 

4567 

, 3,4-dimethyl-* 

bi-scf -butyl, nez-butyl- 
eth vlmet hvlmethane 

CH3CH2CH(CH3)- 

CH(CH3)CH2CH3 

Hi 23 

4568 

, 1-ethoiy-*- 

See Ether, ethyl hexyl 


4560 

, 3-ethyl-* ^ 

dicthylpropy Imethane 

(CH3CH2)2CH- 

114 23 






4570 

, 1-iodo-*. 

n-hexyl iodide 

CH3(CH2bCH2l 

212 0!) 

4571 

2-methyl-* 

ethyhsobutybnethane 

fCH3)2CHCCH2)2- 

100 20 




CH 2 CH 3 


4572 

— , 3-methyl-"* 

ethylmethylpropy Imethane 

CH.3CH2CH(CH3)- 

100 20 




CH 2 CH 2 CH 3 


4573 

, 3-methylene-*. 

See 1-Pentene, 2-etkyl-*. 



4574 

, 1-phenoxy-*. 

See Ether, hexyl phenyl 



•^Namp approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crysxalline 
form, color 

Density 

Molting 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/rni 

point, °V 

point, “r 

W ater 

Alcohol 

F’Aher, etc 

4r);;«x 

4539 

cr 

0 79720 

15 

25 

155'5 

280-5 

■ 



4540 

4541 

hq , 1 4044 

0 6880®-® 

i 

-141 

59 6 

1 


s oth 

4542 

col. hq., 1 4384 

0 7108- ® 

1 


82 

. 



4543 

col hq 

0 71.58-’ 

i 

-‘II •; 

102 5”'- 

1 

s 

s eth. 

4544 
4544 M 

1 47452S 

1 


100 212 




4545 

4540 

col hq , 1 504 

0 7851-"" 

4 


83 5 




4517 

454S 

4549 

4550 

4.551 

4.552 

4553 

4554 

4555 
455t. 

4557 

4558 
455!» 

col hq , 

1 441 32M « 

rhomb f al 

col h(| , 

1 37536 

hq.. 1.4478 

0 804!,"" 

0 (i603®^® 

1 1705®" 

Ir/. 6 

26;i 

91 •{ 

85 0 

86 (85 4) 

subl. 

263 d 

t)9 0 

156 0 

1.502* 

0 0138''’ 

s 

3 

.5fi»' 

ae 

V. a. etb.; s. 
ord org solv. 

i eth ; s. 

s eth , chi. 

ao eth. 

45fi0 

col hq., 1 4194 

0 871 9 Y 

-83 

132 4 

1 



45fil 

141422^ .. 

0 876* '■ 

4 


123(12.5-6) 




45b2 

4503 

4564 

col need, 
or hq., 

1 589915 
col hq., 1.4093 

2 05*” 

4 

0 7240®^’ 

5 (6-7) 

163” d 

113 9 

1 

1 

V s 

si s 

V s eth. 

s eth. 

4565 

col. liq., 1 4026 

0 7077*“® 

1 


110 0 

1. 

si s 

R, eth. 

4566 

col hq , 1 3929 

0 6985®“ 

1 

-'ll 

108 25 

I 

si s 

s eth. 

4567 

hq., 1.4058 

0 721 -" 


no 5 

1 

si s 

s eth. 

4568 

4569 

col. hq., 1.4016 

0 7169®^ 


II8 9 

1 

.si. s 

B eth. 

4570 

col liq., 1 4929 

1 441®^“ 


180 




4571 

col. hq 

0 6789 --" 

4 

-119 1 

90 0 

1 

s. 

s. eth. 

4572 

col. liq 

0 6957^" 

-119 4 

89 4 (91 8) 

I 

s. 

s. eth. 

4573 

4574 


(0 6870 







For explanations and.abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

4576 

3-Hexanecarbozylic aci 

d. See Valeric acid, a-ethyl- 



4676 

Hexanedial*. 

See Adtpaldehyde. 



4577 

Hexanediamide*. 

See AdtjMimidt 



4578 

1 ,6-Hexanediainine*. 

hexamethylenedianune 

NH2(CH2)6NH2 

116 21 

4579 

Hexanedioic acid*^. 

See Adipic acid. 



4580 

— — , 2,3,4, 5“tetrahydr 

oxy-. See M ucic acid , Sacchar 

ic acid. 


4581 

1,6-Hexanediol* , , 

hexamethylene glycol 

CH20H(CH2)4- 

CH 2 OH 

CH3(CH2)2- 

118 17 

4582 

2,3-Hexanediol* .... 

2,3-dihydroxyliexaiie 

118 17 




(CH0H)2CH, 


4583 

3,4-Hexanediol, 3,4- 

tetraethyletliylene glycol 

(C2Hfi)2COHOO 

186 29 


diethyl-* 


HC(C2H5)2 


4584 

2,3-Hexanedione, 

3-oxime* 

a-i8onitrosobutyl methyl 
ketone 

CHsCOCf NOH)- 
(CH2)2CH« 

129 16 

4586 

2,5-Hexanedione* . . . 

acetoiiylacetone, sym-di- 

CH8C0(CH2)2- 

114 14 



acetylcthane 

COCH 3 


4586 

Hexanedioyl chloride*. 

See Adipyl chloride 



4687 

1,2,3,4,5,6-Hexanehexol 

*. See Dulcitol, Sorbitol, 



4588 

Hexanenitrile*. 

See Capronilnle. 



4589 

1,2,3,4,5-Hexanepentol 

*. See Rhamnitol. 



4590 

1-Hexanethiol* 

pri-/i-hexvl mercaptan 

See Caproii acid 

CH3(CH2)3SH 

118 23 

4591 

Hexanoic acid*. 



4592 

Hexanoic anhydride*. 

See Caprotc anhydride 



4593 

l-IIexanol* 

n-hcxyl alcohol , amylcar- 
biiiol 

See “hexyl ester” under the na 

CH3(CH2)4CH20H 

102 17 

4594 

. esters of organic acids 

mes of the acids. 


4595 

— — , nitrite 

See Hexyl nitrUc. 



4596 

— , 2-ethyl-* . . 

C4H90H(C2H6)- 

130 23 




CH2t)H 


4597 

- - , , acetate 

/3-ethylhe\yl acetate 

(^4H9CH(C2H6)- 

CH2C)0CCH3 

172 26 

4598 

, 3-i80propyl-5- 

isocapric alcohol , ^isoamyl- 

(CH3)2CHCH- 

158 28 


methyl-* 

isoamyl alcohol, diamyl 

((^H20H)(CH2)2- 




alcohol 

(’H((^H3)2 


4599 

, 2-methyI-* 


CH3(CH2)3CH- 

116 20 




(CH3)CH2()H 


4600 

, 5-methyI-*. 

laoheptvl alcohol , isohexyl- 

(CH3)2CH(CH2)3- 

116 20 



carbmol 

CH 20 H 


4601 

2-Hexanol* 

butylinethylcarbinol 

CHsCHOH- 

102 17 




{CIl2)sCH3 


4602 

2-methyl-* 

butyldimcthylcarbinol 

CH3C0H(CH3)- 

116 20 




(CH2)3CH3 


4603 

, 5-methyl-* 

isoamylmethylcarbinol 

CH3CH0H(CH2)2- 

CH(CH3)2 

116 20 

4604 

3-Hexanol* 

ethy Ipropy Icarbi nol 

CH 3 CH 2 CHOH- 

102 17 



(CH2)2CH3 


4605 

, 3-ethyl-* 

diethylpropylcarbinol 

CH 3 CH 2 COH- 

(C2H6)(CH2)2CH3 

fC2H5)200HCH2- 

130 23 

4606 

, 3-ethyl-5- 

diethylisobutylcarbinol 

144 25 


methyl-* 

nH(CH3)2 


4607 

, 3-methyl-* . , 

ethy Imethy Ipropylcarbi nol 

CH3(CH2)2C0H- 

116 20 



fCHslCHzCH, 



♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, *C 

Solubilit 

Water 

y in grams per 100 ml of 

Alcohol Ether, etc. 

4575 

4576 

4577 

4578 

silk leaf 


39-40 

196; 

V. s 

si. 8. 

si. s. bz. 

4579 

4580 

4581 

need. f. w 


42 

(204-5) 

subl. 

250 

s. 

s. 

si. s. h. eth. 

4582 


0 9669- 

i 


207 

00 

s. 

8. eth. 

4588 



27-8 

230: 

1. 

V. s. 

V. s. eth. 

4584 

4585 

leaf 

col. liq., 1.449 

0 970- 

49 5 

-9 

116-917 

192-4 

00 

00 

00 eth :i.KOH. 

4580 

4587 

4588 

4589 

4590 

col llQ . . 

0 849®® 

-81 03 

149_50T«8 

1. 

00 

K 2 CO 3 

00 eth. 

4591 

4592 

4593 

col liq., 

0 8186- 

-51 6 

157 2 

0 59“ 

8. 

«o eth. 

4594 

4595 

4596 

1.41790“ 

col liq 

0 8340 

<-76 

183 5 

10“ 

s> 

8. eth. 

4597 

col. liq., 1 420 

0 872--® 

* 

-93 

199 3 

0 01« 



4598 

col oil . . 

0 8569-^ 


211 

i 

s. 


4599 

hq . .. 

0 831 

4 


(203 37"<) 

162-47“ 

1 

00 

00 eth. 

4600 

hq , 1.4254 . . 

0 8311-, 

4 


167-9 

V si s 

s 

8. eth. 

4001 

col liq , 1.4126 

0 825^* 

4 

0 8287^’ ; 


140-0 4 

V si s 

s 

00 eth. 

4602 

col. liq., 

0 80977^®, 
0 8044^® 

0 8119®-" 


(136-9) 

139 4- 

V. si s. 

00 

00 eth. 

4603 

1.4175“ 

liq 

0 8185^^® 


140 47«; 
53-53 5'5 
148-50 

i. 

S. 

s. eth. 

4604 

col. liq . . . . 

0 8188^ 


135 

V. si. s. 

S. 

00 oth. 

4605 

col. liq., 1.433 

0 8379- 
0 


160.5 

i. 

a. 

s. eth. 

4606 

l*q 

0.8396^ 


172 

i 

s. 

8. eth. 

4607 

col. liq., 1.423 

0 8234- 

4 


141 

1 

s. 

s. eth. 


Fur explanations and abbreviations see beginning of taUe. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

4608 

3-Hexanol, S-methyl-* 

ethy hsobutylcarbi nol 

CHsCHzCHOII- 

lib 20 


CH 2 CH(CH ,)2 


4600 

, 2,2,5,5-tetra- 


(CHsIjCCHjCH- 

158 28 


methyl-* 

butyl methyl ketone 

0HC(CH3)3 


4510 

2-Hexanone*. . . 

CH3CO(CH2)jCH3 

100 16 

4611 

, 5-methyl- 

iwiamyl methyl ketone 

(Nl3COCH2CHi^ 

114 18 



(^H(CH3)2 


4612 

, , oxime 


CIUKrNOH)- 

129 20 




aHn 


4613 

, 1,3,4,5,6-pentahy 

droxy-*. See fiorlmt ' 



4614 

3-Hexanone* . 

ethyl propyl ketone j 

(^ 2 H 6 C 0 (CH 2 ) 20 IL 

100 16 

4014M 

, 4-hydroxy-*. 

! See Proptoin j 



4615 

, 5-methyl-* 

ethyl isobutyl ketone | 

(’ 2 H 6 COCH 2 Cn- 

114 18 



(CH3)2 


4616 

Hexanoyl chloride*. 

See Caproyl Monde | 



4617 

2-Hexenal, 2-ethyl- 

«-e( hvi-/S-propyla(Tolciii 

1 

CH 3 fCH 2 ) 2 CH.C- 

126 10 


(C.Ht)CII0 


4618 

1 -Hexene* 

butylethylene . 

Clh ('H(CH2)3- 

cHs ; 

1 84 16 

1 

4618H 

, 5-amino- 4 -meth 

yl-. See i-Pentmxilamim , 1 , 2 - 

dmethyJr. 


4619 

, 2-methyl-* 

1 -hutyl-l-methylethylene 

CH 2 C(CHa)CIl 2 - 
CH 2 (iH 2 Clii 

08 18 

4620 

, 3-methyl-* 


CH 2 -CHCII(CHaV 

98 18 



CIbCHoCHa 


4621 

, 4-methyl-* 


CH 2 CHCH 2 CH- 

98 18 



fCHilCHoCIU 


4622 

, 5-methyl-* 

i.soamylethylene 

(^H 2 -CHCH 2 CIl 2 - 

98 18 


(^H(CH3)2 


4623 

2-Hexene* 

/J-liexylene; l-methyl- 2 - 

CHjCHiCH- 

84 16 



propylethylene 

(CH2)2CH3 


4624 

, 2-methyl - ^ 

1 , l-dimethyI- 2 -propy 1 - 

tCH3).C.CIICH2- 

98 18 


ethylene 

CH 2 CH, 


4025 

, 3-methyl-* 

1 , 2 -<limethyl-l-propyl- 

CHaCH-CXCHj). 

98 18 


ethylene 

CH2(1Hl.CH3 


4626 

— - , 4-methyI-' 

l-.w-butyl- 2 -metfiy 1 - 

CEiCHCHCH- 

98 18 


ethyleiie 

(CHsjCHaCHa 


4627 

, 5-methyl- 

l-isobutyl- 2 -nietliy lethy lone 

CH3CII.CHCn2- 

98 18 


CH(CH 3 )i! 


4628 

3-Hexene* 

.fym-diethylethylene, 7 - 

cn3CE2rH CH- 

84 16 



hexylene 

CH 2 CH 3 


4629 

, 2,5-dimethyl- * 

.<f^/in-diiBopropylet hyleue 

(CH3)2CHCH ch- 

cn(CH 3)2 

112 21 

4630 

, 2-methyl.* 

l-ethyl- 2 -iHopropy lethylene 

(CH 3 ) 2 CHCH cit- 
CH 2 CH 3 

98 18 

4631 

2-Hexenoic acid* 

/S-propylacryhc acid 

CH 3 CH 2 CH 2 CH 

114 14 



CHCOOH 


4632 

, 5-methyl-* 

a, /J-iBoheptemc acid 

(CH3)2CHCH2- 

128.17 




CHrCHCOOH 


4633 

5-Hexen-3-ol, 3- 

allyldiethylcarbi nol 

CH2:CHCH2C0H- 

128 21 


ethyl-* 

(CaHslCHaCHa 

CH 2 :CHCH 2 CH 2 . 


4634 

5-Hexen-2-one* 

allylacetone 

98 14 



COCH 3 


4635 

Hexine. 

See ffexyne*. 

1 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, T 

Boiling 
point, ®C 

Sulubilit 

Water 

y in gram 

Alcohol 

8 per 100 ml of 

Ether, etc. 

4(>()8 

hq 



148 2 

1 

s 

s. eth. 

4(>09 

cr 


.52-3 

173-4 

1 

S 

s. eth. 

40i0 

col. liq., 

0 830 - 

56 9 

127 2 

V s! s 

oo 

00 eth. 


1.39694”*< 

* 






40 11 

col. liq ... . 

0.818^ 


144 

V si s. 

00 

00 eth. 

4612 

coL-yel. oil 

0 888 ®^“ 


195-6 d 




46i:i 








4614 

rol liq., 

0 813~- 


124 

V si. s 

00 

« eth. 


1 39899“ 

* 






4614M 








4615 

col. liq . 

0 815* ' 
u 


136 

1 


00 eth. 

4616 








4617 

col liq 

0 848^“ 


175 

' 


s. eth. 

4618 

col. liq., 1.3821 

0 6732*'’ 

4 

<)8 5 

64 1 

1 

* 

00 eth 

461 8 H 








4619 


0 7(K)()*^'’ 


91 1-1 5 




4620 


0 69.53-'’ 

4 


84 0 




4621 


0 6969-'’ 


87 2-7 5 




4622 


0 6936*“ 

4 


84 7 




4623 


0 6813*“ 

4 


67 9-8 1 



8 dil. H 2 SO 4 

4624 


0 7089 -- 

4 


94 4-4 6 




4625 


0 7120*^“ 


93 1-3 3 




4626 


11)0 7007'^" 

i 

87 1-7 6 






( 2)0 6981*^® 


85 1-5 6 




4627 


(1)0 6990^” 


91 1-1 6 



I 



(2)0.7020^" 


85 6-6 1 




4628 


(1)0 722-® 


67 5 






(2)0 693-“ 
20 


70-1 




4621) 




116-20 




4630 


0 6942^" 


86 4-6 9 




4631 

need. f. w , 

0 965-“ 

32 

217 

si s 

s 

V s eth. 


1 4467«> 

4 






4632 

1.4524.... 

0 942-*“ 

4 

. 16 5 

227 


s 


4633 




156 




4634 

ool. liq., 

0 84()?“ 


129 5 

, 

00 

00 eth. 


1.42126i‘-< 

4 






4635 









For expianatioDs and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt. 

4636 

4637 

4638 

4639 

4640 

4641 

n-Hexolc acid. 
n-Ilexoic aldehyde. 
Hexoylene. 

Hexyl alcohol, active. 
n-Hexyl alcohol. 
nexylamine*(n) . . 

See Caproic and 

See Caproaldehyde 

See 2-Hexyne*. 

See l-Pentanol, 2-methyl-*. 

See l-Hexanol*. 

CH3(CH2)6NH2 

101 19 

4641 M 

, a-methyl- 

2-amino-n-hep(ane 

CH.,(CH 2 ) 4 CH- 

115 22 

4642 

4643 

4644 

4645 

4646 

4647 

4648 

n-Hexyl bromide. 
n-Hexyl chloride. 
Hexylene. 

1,6-Hexylene iodide. 
Hexyl esters of organic aei 
n-Hexyl iodide. 
pri-n-Hexyl mercapta 
Hexyl nitrite(n) . 

See Hexane, ]-hromo-*. 

See Hexane, l-chloro-* 

See Hexene*. 

See Hexane, \,(i-dnodo-* 
rls See “hexyl ester” under t he 
See Hexane, ]-iodo-* 
n. See l-Hcra7iethioI* 

(CH3)NH2 

names of the acids 

CH3(CH2)60N0 

131 17 

4649 

Hexyl sulfate 

di-H-hexyl sulfate 

[rH3fCH2)5l2S04 

266 39 

4650 

l-Hexyne^* 

butylacetylene, ]-he\ine 

HC:C(CH2)3CH3. 

82 14 

4651 

2-Hexyne’‘^ 

2-hcviric, methylpropvl- 

('Il3C:C(CH:)2- 

82 14 

465 IF 

• 3-Hexyne* 

acetylene, hexoylene 

3-hexine: diethylacetylene 

CHs 

r .iir,r c Cjih 

82 14 

4651H 

l-Hexyn-3-oI, 3- 

I ethynylinothylpropylcarbinol 

HC C C(OH)- 

J12 17 

465 IR 

methyl-* 
3-Hexyn-2-ol, 2- 

1-butynyldimethylcarbinoI 

(CH3)2C(0H)C.C 

112 17 

4652 

methyl-* 

Hippuric acid 

A^-benzoylglycine; benzarai- 

('JI 5 OONHCH- 

179 17 

4653 

, /KphenyliihenaevI ester 

doacetic acid 

(X)on 

CtHsCONHCHa- 

373 39 

4653M 

Histamine 

4-iraidazoleethylamine ; 

C0()CH2C0C6- 

H 4 C 6 H 6 

C\H 3 N 2 CH 2 CH 2 - 

111 15 

4654 

(//-Histidine 

^aiui noethy Iglyoxahne 
d/-a-ami n()-5-iinidazole- 

NH 2 

CiH^NiCHoCH- 

155 16 

4655 

(/-Histidine . 

propionie acid 

(NH2)C00H 

r3H3N24:H2Cii- 

155 16 

4656 

/-Histidine 


(NH2)C00H 

(\H3N2CIl2(’H- 

155 16 

4657 

, diflavianate 


fNH2)COOH 

r6H9N3f)2(CloHc- 

783 61 

4658 

, dihydrochloride 


N 208 S )2 

C 6 H 9 NJO 2 2HC1 

228 09 

4659 

Homatropine 

inandelyltropeine , honio 

C 16 H 21 NO 3 

275 34 

4660 

, hydrobroinide 

atropine 

CieHsiNOj HBr 

356 26 

4661 

, hydrochloride 


(^eHoiNOs HCl 

311 80 

4662 

4663 

4664 

Homoanthranilonitril 

Homoatropine. 

Homocinchonidine 

e. See p-Tolunttnle, 2-amino- 
See Homatropine. 

C,9H22N20. 

294 38 

4665 

Homohydroq uinone. 

See Toluhydroqmnone. 




*Namc approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 

point, 

1 Solubility in grams pi'r 100 ml of 

No 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

4036 

4637 

4638 

4639 

4640 

4641 

col liq 


-19 

132.7 

si 8. 

00 

ao eth. 

464 IM 

1.4199719.... 

0 7665- 

i 


142 

si s 

s 

s. eth. 

4642 

4643 

4644 
4646 

4646 

4647 

4648 

yel licj . . . 

0 88.51^^- 


129-30 

1 

s 

s eth. 

4649 

4ii5n 

1 434495 

col liq 

1 0039''; 

0 736-, 

4 

-150 

125 32 

71 5 

!• 

s. 

s eth. 

4661 

hq 

0 7I20“ 

0 7494 \ 


84 

1. 

00 

w eth. 

466 IF 

4561 H 

col liq., 

1 4112« 
col. liq , 

0 7377- 

4 

0 7263^' 

0 862029 


58«> 

i 

h. 

s 

ee eth. 

8. eth. 

4G51R 

1 433829 
col liq , 

0 962® 


145-147 

s. 

S 

s eth. 

4652 

1 4411» 
col. rhomb , 

1 371- 

187 5 

d 

0 332 " 

sl s. 

sl B. eth ; 0.11 

4ii63 

4b53M 

1 535, 1.592, 

1 760 

wh. cr . . 

4 

(]8<M»0) 

163 

83 4 

209-10‘« 


si s. 

chi., 1 bz, 
pet. eth. 

4664 

tetr pr . . 


285-6 d 

d 

•s 

1. 

1 eth., acet., 

4655 

4656 

Ing pi 

leaf f. w 


287-8 

277 d 

d 209'f' 

.s 

1. 

V sl. s 

chi 

1 «th , acet., 
chi. 

1 eth. 

4(,57 

4658 

need 

rhomb pi 


2)1 2d 

245 d. 


si s 

V. s., d. 

1. 

s. 

1 . eth. 

i. eth.; V. sl. s. 

4659 

dcliq pr. f 


95 5-8 6 


V. si s. 

s. 

cone. HCl 

8. eth , acet , 

4660 

eth ; glist. 
pr. f al 
col. rhomb, pr 


212 d. 


17 52 ^- 

3 3 

dil. a., bz., 
chi. 

i. eth.; s. chi. 

4661 

sm. wh. cr 


216-7 


s 

b. 


4662 

4663 

4664 

pr 


207 6 


1 

1 8 

s. chi 

4665 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 



iSyrionym., 

Formula 

Mol 

Wt 

4666 

Homophthalic acid 

a-2-toluencdicarboxylic acid 

C6H4(CH2C00H)- 

180 15 

4667 

4-Homopyrocatechol . 

4-methyIpyrocatechol 

(XIOH 

CH3C6H3(0H)2.. 

124 13 

4668 1 

4669 

4670 

4671 1 

4672 

ooHomosalicylic acid. 
m-Homosalicylic acid 
m-Homosalicylic acid 
p-Homosalicylic acid. . 
Hordenine 

(See 2,%-Cresotic acid. 

(a). See 2,4-('resottc acid 
(fi). See 2,ii-Cresotir acid. 

(See 2,5-Cresoltc and 
p-hydroxy-N.N-diroethyl- 

CioHuNO 

165 23 

4673 

, sulfate 

phenethylamine 

(CioHi5NO)2H2- 

446 55 

4674 

Hydantoic acid 

-V-carbamylKlycine , uieido- 

(SO 4 H 2 () 
NH 2 CONHCH 2 - 

118 09 

4675 

Ilydantoin 

acetic acid , glycoluric acid , 
uroaacetic acid 
glycolylurea 

COOK 

NHCONHCOCH 2 

100 08 

4676 

, 1-methyl- 

/S-methylhydantoiii 

N(CH3)C0NH- 

114 10 

4677 

, 5-methyl- 

a-lactylurea 

COCHj 
1 

NflCONHCOCfl- 

114 10 

4678 

- , 2-thio- 

glycolylthiourca . 

(CH 3 ) 

C 3 H 4 N 2 OS 

116 14 

4679 

4680 

- — , 5-ureido-. 
Ilydracetin. 

See Allanimn 

(See Hydrazine, l~acetyl-2-phen 

i/l- 


4681 

Hydracryllc acid 

3-hydroxypropanoic acid*, 
/8-hydroxypropionic acid , 
ethylene lactic acid 
(See Tropic acid. 
d-hydroxypropanenitrile* , 

CH 2 OHCH 2 COOH 

90 08 

4682 

4683 

, a-phenyl-. 

Hydracrylonltrile . 

HOCH 2 CH 2 CN 

71 08 

4684 

Hydrastine 

ethylene cyanohydrin, 
glycol cyanohydrin , ft- 
hydroxypropioiutrile 

C^iKiiNOs . 

383 39 

4685 

, hydrochloride 

1 


C 21 H 21 NO 6 HCI 

419 85 

4686 

1 

Hydrastlnine 


CuHuNOs 

207 22 

4687 

, bisulfate 


CnHuNO! II 2 SO 4 

287 28 

4688 

, hydrochloride (i) 


C 11 H 11 NO 2 HCl 

225 67 

4689 

Hydratropic acid 

a-raethyl-o-toluic acid; a- 

CeHsCHfCHa)- 

150 17 

4690 

4691 

, a-hydroxy-. 

Hydrazine, 1-acetyl- 

phenylpropionic acid 

See Atrolactic and. 
acetic acid /S-phcnylhydra- 

rooH 

riliCONHNH- 

150 18 

4692 

4693 

2-phenyl- 

, henzal-. 

, benzalphenyl-. 

zidc, hydraeotiii, pyrodiii 

(See Benzaldehyde, hydrazone. 
See Benzaldehyde, phenylhydra 

Cdh 

zone 


4694 

4695 

, benzoyl-. 

, l-benzoyl-2-phen 

See Benzoic and, hydra zide. 
yl-. (Sec Benzoic acid, phetiylhy \ 

dr azide 


4096 

, benzyl* 

C 6 H 6 CH 2 NHNH 2 

122 17 

4697 

4698 

, benzylidene-. 

, benzylidenephen 

See Benzaldehyde, hydrazone 
yl-. See Benzaldehyde, phenylh 

lydrazone. 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


! Solubility in grams nor 100 ml nf 


form, color 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, “C 

point, “C 

Water 

Alcohol 

Ether, etc. 

4066 

cr f. w 


175 


s. h. 

V s 

si. s. eth. 

4667 

col., 1.5425"< 

1 129- 

65 

2,52 

V s. 

V s 

V 8. eth. 

4668 


* 






4609 








4670 








4671 








4672 

rhomb, pr 


117 8 subl 

140-50 

s. 

V s. 

V. b. eth.; s. 








chi ; si 8 bz. 

4673 

col. cr 


208-10 



sl.b. 

i. eth. 

4674 

monocl. pr 


171 



0 3'.)’" 

V si. s. eth. 

4675 

need 


220 


s h 

s 


4676 

pr 

1 

1,57-8 

subl 

s 

s 


4677 

rhomb 


anh. 14!i 


V s 

V 8 

V si 8. eth. 

4678 

need f h w 


d 200 


b ll 

1 

i eth. 

4679 








4680 








4681 

syrup 



d 

V s. 

s. 

* eth. 

4682 








4(»83 

col. liq . 

1 0.5i)- 

1 4 


22 

00 

OO 

1 64‘*eth. 

4fi84 

col rhomb. 


132 


0 025*» 

0 74-’ • 

0 8^’ eth.; 8. 


pr , [al 
-678“" in 
chi. ® 






chi. 

4685 

wh. hyg. pwd 


210(116) 


b 

.s 

V si. s. eth ; 








si s. chi. 

4686 

wh-yclah. 


116 7 


.s! s 

.s 

s eth , chi., a. ; 


need f Igr. 






d bz. 

4687 

grn. fluores. 


216 d 


s. 

s 



cr. 







4688 

yel. need. ; aq 


212 d 


V b. 

V. s 

0 077 eth.; s. 


sol bl. 
fluores 






chi. 

4689 

col liq 

1 1- 
4 

< 20 

2(>5 

si. .s. 



4690 








4691 

col hex 


128 


V. si. s 

s 

si. 8. eth.; s. 






C., V. s 

h. 


bz., chi. 

4692 








4693 








4694 








4695 








4696 

col. oil . 


26 

103« 

00 

OO 

« eth. 

4697 








4698 









For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 


Mo. 

Name 

Hynonyms 

Formula 

Mol 

Wt. 

4699 

Hydrazine, p-bromo- 
phenyl- 


BrC6H4NHNHi. 

187 05 

4700 

4701 

4702 

4703 

4704 

— , l-butylidene-2-p 
— , carbamyl-. 

— , dibenzai-. 

diisopropylidene- 

,(dimethylphenyl) 

henyl-. See Butyraldehyde, 
See Bemicarbaztde. 

See Benzaldehyde, aztne. 

. See Acetotie, aztne. 

-. See Hydrazine, xylyl- 

henylhydrazone 


4705 

, 1,2-di-l-naph- 

thyl- 

1,1 -hydrazonaphthalene 

C 10 H 7 NHNHC 10 H 7 

284 35 

4706 

, l,2--di-‘2-naph- 

thyl- 

2,2 -hydrazonaphthalene 

CioHtNHNHCioHt 

284 30 

4707 

, 2,4-dinltro- 

phenyl-’*' 


(N02)2CeHa- 

NHNH 2 

198 14 

4708 

, l,l-diphenyl--'‘ 

wn«-di}>lienylhydrazine 

(C«H6)2NNH2 

184 23 

4709 

, 1,2-diphenyl- =* 

hv(lrazol)enzene, sym-di- 
j>benylhvdrazine 

OsHfiNENHCsHi. 

184 23 

4710 

— , 1,2-di-o-tolyl- 

o-hydrazotoluene 

CHsCeH^NHNH- 

C 6 H 4 CHS 

212 29 

4711 

, 1,2-di-m-tolyl- 

m-hydrazotoluene 

CH 3 C 6 H 4 NHNH. 

C 6 H 4 CH 3 

212 29 

4712 

, 1,2-di-p-tolyl- 

7 )-hydpazotolueno 

CH 3 C 6 H 4 NHNH. 

C 6 H 4 CH 3 

212 29 

4713 

, ethyl-. . 


NH 2 NHC 2 H 6 

60 10 

4714 

, l-ethylidene-2-p 

henyl-. See \cetaldehyde, ph 

enylhydrazone 

CcH6(C2H5)NNH2 


4715 

, 1-ethyl-l- 

]3f) 19 

4716 

4717 

4718 

phenyl- 

, l-ethyl-2- 

phenyl- 

, formyl-. 

, ftuanyl-. 

See F ormohydrazide 

See (imnidine, \-amino-. 

C,,H6NHNHC2H6. 

13b 19 

4719 

l-isoamyl-l- 

phenyl- 


CeHsNCCtHiONHo 

178 27 

4720 

- — , l-isobutyl-l- 

l-(d-niethylpropvl)-l- 

C4H9(C6Hfi)NNH2 

H)1 2.) 

4721 

phenyl- 
, methyl-^ 

phenylhydrazine* 

CH 3 NHNH 2 

4b 07 

4722 

, 1 -methyl-1 - 

phenyl - 


C6H6N(CH3)NH2 

122 17 

4723 

, l-methyl-2-m- 

tolyl- 

OT-raethylhydrazobenzene 

CH 3 C 6 H 4 NHNH- 

Calh 

198 26 

4724 

, l-methyl-2-p- 

tolyl- 

j>-methylhydrazobenzene 

OHaCelhNHNH- 

CaHfi 

198 26 

4725 

— , (1-naphthyl)- 


C 10 H 7 NHNH 2 

158 20 

4726 

, (2-naphthyl) - 


C 10 H 7 NHNH 2 

158 20 

4727 

, o-nitrophenyl- 


NO 2 C 6 H 4 NHNH 2 

153 14 

4728 

— , m-nitrophenyl- 


N02CflH4NHNH2 

153 14 

4729 

, p-nitrophenyl- 


N02C8H4NHNH2 

153 14 

4730 

, phenyl-* 


CfiHiNHNHz. . . 

108 14 

4731 

, , hydrochloride 


CbHsNHNHj HCI 

144 60 

4733 

, l-phenyl-2-o- 
tolyl- 

o-methylhydrazobenzene 

CH3CaH4NHNH- 

C«H6 

198 26 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

! 

Density 

g/ml 

Melting 
point, “C 

Boiling 

point, 

Solubilit 
Water j 

y in gram 

Alcohol ' 

8 per 100 ml of 

Ether, etc 

4699 

need or leaf. f. 


106 


1 

8 

8 eth , bx 


al. or Igr. 







4700 








4701 








4702 








4703 








4704 








470.') 

col. leaf. f. bz 


271,274 


1 

V. S. 

V. s eth.; 8. bz. 

4706 

col. flocks — 


164 


1 

Sl. 8. 

V. 8. eth. 

4707 

purp -red pr. 


194 

exp 

1 

V. sl s 

i. (sl 8.) eth:; 


f. al.; vlt. 


(198 d ) 




8 aniline, h. 


fluores. 






ethyl acetate; 








sl.B.chl.,CSi, 








bz. 

4708 

ylsh -br. liq. 

1 190- 

.34 5, 44 

220** 

V si. s 

V 8. 

V. 6. eth.; 8. 


or p! f. Igr. 






cone. H 2 SOi 

4709 

col -yelsh. 

1 1.58* 

131 (126) 

d. 

V al a. 

3 95“ 

s. eth. 


rhomb, tab. 








f. al. 







4710 

col leaf f. al 


l()5 

d. 

V r1 .s 

s 

s. eth., bz. 

4711 





1. 



4712 

col monocl. 

0 957- 

1.3.3-4(126) 

d. 

i. 

V s 

V. 8. eth.; 8. bz. 


pi f al-eth. 

* 






4713 

col. liq 



101 5 

V a 

V s 

V. 8. eth. 

4714 








4715 

liq ,. . . 

1 018*^“ 


237 




4716 

liq , , 

1 004- 


240, 104"> 

si 

1 

s 

8. eth. 


1.57108iL®.'J 

1 b 







He 







4717 








4718 








4719 

bq 



17.3-5« 




4720 


0 9633- 

4 


245 




4721 

col. hyg. liq. 



87 5 

V .s 

so 

«> eth. 

4722 

yel. liq., 1.583 

1 040- 

4 


227 5 

si s. 

oo 

00 eth. 

4723 

col.-lt. yel. 


.)9-61 


I. 

V s. 

sl.s. eth.;s.bz. 


pr. f Igr. 







4724 

col sc. f. Igr. 


86-7 



V 3. 

1 V. s. eth., bz. 

4725 

col. leaf 


116 

20.32® 

V si s 

V. s. b. 

sl. s. eth.; v. s. 






c 


chi. 

4726 

col. leaf. f. w 


124-5 


si. s. h 

V. a. h. 

sl 8. eth.; s 








chi., bz. 

4727 

brick red need 


90 


i 

sl. 8. 

sl. 8. eth. 

4728 

yel. need. . . . 


93 


si s 

sl. 8. 


4729 

or.-red. leaf. 


157 

d. 

si s. 

8. 

8. eth., chi.. 


or need. 






ethyl acetate; 








V. sl s. bz. 

47.30 

yel. monocl. 

1 0978- 

19 6 

si. d. 

12 6W 

eo 

00 eth. 


or oil 

* 



23*« 



4731 

leaf f. al. 


240-1 


V 8. 

s. 

i. eth. 

4733 

col. leaf. f. al 


101-2 


1. 

sl. 8. C. 

8. eth. 


For explanations and 'abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

i 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

4734 

Hydrazine, picryl- 

2,4,6-trimtropbenylhydra- 

(NOilaCsHsNH- 

243 14 

4735 

, tetraphenyl-^ 

zme 

mh 

336 42 

4736 

— — , o-tolyl- 


((/6H4)2 

CHsPcHiNIlNHi. 

122 17 

4737 

, m-tolyl- 


CH3C6n4NHNH2. 

122 17 

4738 

— — , p-tolyl- . 


CHsCgHiNHNHj 

122 17 

4739 

4740 

, 2,4,6-trinitrophe 

, triphenyl-'’' 

nyl-. See Hydraztne, jncryl- 

(CaifeluNNHCsHi 

260 33 

4741 

, 2,3-xyIyI- 

( 2,3-climet hylf>henyl)hy- 

(('H3):C6H3NH- 

136 19 

4742 

, 2,5-xylyl- . . . 

(irazine 

(2,5-dimethylphenyI)hy- 

NH-. 

((^H3):C6H3NH- 

136 19 

4743 

4744 

Hydrazohenzene. 

, 4,4'>diamino> 

drazine 

See Hydraztne, \ ,2-dxphenyl-* 
p.p -hydrazodianilme, di- 

NH 2 

NII..CV,H4NHNII- 

214 27 

4745 

, methyl-. 

phenine 

See Hydraztne, \-phenyl-2~toly 

(VJbNll 2 


4746 

o-Hydrazobenzolc 

o,o'-hydrazodibenzoio acid 

(P()0HC6H4NH)2 

272 25 

4747 

acid 

m -Hydrazobenzoic 
acid 

p-Hydrazobenzoic acid 

w,m'-hydrazodibenzoic acid 

(c;oohc6H4NH)2 

272 25 

4748 

p p -hydrazodil^nzoic acid i 

((X)0HC6H4NH)2 

272 25 

4749 

4760 

4761 

4762 

4763 
4754 
4754M 

Hydrazonaphthalene. 

Hydrazophenylene. 

Hydrazotoluene. 

Hydrindene. 

a-Hydrindone. 

/3-Hydrindone. 

Hydroanisoin 

See Hydrazine, duiaphthyl- \ 
See Fhemzine, TiJO-diApdro-. 
See Hydrazine, dxiolyl- 
See Induit 

See \-ludnvone 

S<‘e 2-lndanone 
p,p'-diniellio\yhydrobfnzoin, 

Ip-CPhOCell^- 

274 31 

4755 

4756 

Hydroanthranol. 

Hydrobenzamide 

one form 

See \nihranol, 9,10-</iAydro- 
tnbenzaldiainiiio .V,A^'-di- 

CHOH h 

(C6H60H)3N2 

298 37 

4757 

Hydrobenzoin 

benzyliclene-or.rt-tolueuedi- 

ainine 

1 , 2 -diphenyl- 1 , 2 -e 1 hanediol 

CeHfcCHOHCH- 

214 25 

4757M 

, p.p'-dimethoxy-- 

(one form) , tolv lerie glycol 
See Hydroanteoin . hohydroant 

OHCcHb 

mn. 


4758 

, a,a'-dimethyl-. 

See 2,^-Biitanediol, 2,d-diphen 

yl- 


4759 

, dodecahydro-. 

See 1,2-Ethanediol, {,2-dnyclo 

hexylr. 


4760 

Hydroberberine 

tetrahy droberben ue 

(X 0 H 21 NO 4 .. . 

339 38 

4761 

Hydrocarbostyril 

3,4-dihydr(K2( 1 ')-iiuinoloiie , 

(VH 4 NIICOCH 2 CHV 

147 17 

4762 

Hydroceruliftnone 

o-aminohy<lrociiinainic acid 
lactam 

4 ,4'-dihydroxy -3,3 '.5,5 

L. 1 

C'l2li4(OH)2(OCH3)4 

306 31 

4763 

Hydrocinchonidine 

t etramet hoxybipheny 1 
cinchamidine 

C 19 H 24 N 2 O 

296 40 

4764 

4765 

Hydrocinchonine. 

Hydrocinnamaldehyde 

See Cincholine 
3-phenylpropanal 

(\H 6 CH 2 CH 2 CHO 

134 17 

4766 

Hydrocinnamic acid. 

/?-phenylpropionic aeid, bon- 

C 6 H 6 CH 2 CH 2 - 

150 17 

4767 

— — , eth\ 1 eater 

zenepropionic acid 
ethyl benzeneiiropanoate, 

COOH 

CbHsCHiCH- 

178.22 

4768 

, piperazi Ilium salt 

ethyl /S-pheiivlpropiOnate 

COOO 2 H 4 

C 4 H 10 N 22 C 8 H 10 O 2 

386 48 

4769 

a-acetyl-, ethyl 

ethyl a-benzylacetoacetate 

OsHsCHsCH-fCO- 

220 26 


ester 

CHslCOOCoH* 



♦Name approved by the International Umon of Chenustry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams p.T 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, "C 

point, *(’ 

Water 

.\lcohol 

Ether, etc 

4734 

yel. need . . 


186-7 

d. 

i. 

sl. S. 

sl. s. eth 

4735 

rhomb, pr. f. 
al.+chl. 


147 


i. 

V. sl. s. 

s. bz, chl„ 






h. 

acet , 
blue color 


4736 

col. tab. f. Igr 

hq 


56 



V a 

V s oth , chi 
sl 8. Igr. 

4737 



224 




4738 

col. rhomb, leaf 


61 

240-1 d. 

si s. 

V .S 

V. s eth , bz 

4739 


0 869- 





4740 

need f bz . 

142 d. 


I. 

8. 

sl. s. eth., V. s. 



4 





bz. 

4741 

col need . . 


149-50 



S 

8. eth. 

4742 

need f. eth. 


85 

d. 

V. SjI. S 

V. s. 

s. eth 

4743 








4744 

yel cr 


145 


s h 

s 

s. eth 

4745 








4746 

col. leaf f. al 


205 


1. 

s. 

B alk 

4747 

yel. cr f. al 




1. 

sl s b. 

8 alk. 

4748 

sm. need f. al 




1. 

sl s 

s KOH 

4749 

4750 

4751 

4752 

4753 

4754 
4754M 

col rhomb. 


168-170, 


V si. s. 

V s h., 

V al a eth 


tab. 


]7(>-l7l 



8. C. 


4755 








4756 

col. pr. f. al 


101(110) 

130 

I. 

V. s. 

V s. eth. 

4757 

monocl. leaf. 

0 927^'< 

139 

>300 

0 25 c.. 

V. s. 



f. al. 




1 25 b. 



4757M 

4758 

1759 

4760 

wh. need, or 


167 


1. 

s. 

s. chi , C\S 2 


pa. ycl 
octahdr cr. 







4761 

col pr f al., 


163 


V, si. B 

Y. 8. 

V. s eth. 


1.479, 1.710, 1 
1 810 



i 




4762 

monocl pr. 


190 

d. 

sl. S. 

8. 

sl s. eth , 1 


f al 






CSz 

4763 

leaf 


230 


1. 

sl S. 

sl s oth 

4764 








4765 

col. monocl. 


47 

280 

1. 

17 

00 eth 


pr f. al 







4766 

col. monocl. 

1 071 Y 

48 6 

279 8 

0 5lH» 

372^» i 

s eth 

need f. al. 

on 




1 

4767 

col. hq.. 

1 015-- 


249 

1 

s J 

a eth 


1.4!) 5 12 







4768 

wh cr 


150 5-1 5 


.si s 

s h 

1 eth 

4769 

col. hq . . 

1 


290 d. 

1. 

ao 

00 eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 




! 


Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

4770 

Hydrocinnamic acid, o 

-amino-, lactam. See Hydro 

carbosiyril 


4771 

, a-amino-. 

Sec Alanine, fi-phenyl- 


4772 

, /3-amino-. 

CbHftCHfNHsV 

165 19 



CH 2 COOH 


4773 

, a-amino-p-hydr 

oxy-. See Tyrosine. 



4774 

, a,/3-dibromo-(i). 

t-ciimamic acid dibromide 

CsHiCHBrCH- 

307 99 



BrCOOH 


4770 

, o-hydroxy-. 

See Mehlotic acid. 



4777 

, p-hydroxy-. 

See Phloretic acid 



4778 

, a-hydroxy-/3-ket 

0 -. iiee Glycolic acid, benzoyl- 



4779 

Hydrocinnamonitrile, 

/3-keto-. See Acetonitrile, ben 

zoyl-. 


4780 

Hydrocinnamyl aicoho 

1. See l-Propanol, 'i-phenyl- 



4781 

Uydrocotarnine 


Ci.HisNOs ^IhO 

230 26 

4782 

\ o-Hydrocnu marie acid. 

See Mehlotic ncid 



4783 

1 Hydrocyanic acid 

hydrogen eyatiide, pi ussic acid 

HON 

27 03 

4784 

Hydrof uramide. 

fiirtiiral hvdramide, tnfural- 


268 26 



diuminc, furhiramide 



4785 

Hydroften cyanide. 

See Hydrocyanic acid. 



4780 

Hydrogen methyl sulfa 

te. See Melhylsulfunc acid 



4787 

Hydrohydrastinine 


(’ 11 H 13 N 02 

191 22 

4788 

a-Hydronaphthoquino 

ne. See \ ,i-Naphthalenedtol* 



4789 

Hydrophlorone. 

See Hydroquinone, 2,5-dtmetln/ 

1- 


4790 



C>nH26N-.()2 

326 43 

4791 

Hydroquinone 

1,4-benzenediol*; quinol, 
hydroqmnol, p-dinydro\>- 
benzene 

quinol diacctate , p-phenyl- 

(’,.H4(0H)2 

110 11 

4792 

— , diaoetate . 

CJhi 000 (^ 3)2 

194 18 

ene diacetate, diacetylhj- 
droquinonc 

4793 

— , diethyl ether 

See Benzene, 1,4-diefhoxy-* 



4794 

— — , dimethyl ether 

Benzene, l,i-dimethoxy-* 



4795 

- , monoamyl ether 

See Phenol, p-amoxy- 



4796 

, monobutyl ether 

See Phenol, jhbutoxy-. 



4797 

, monoethyl ether 

See Phenol, p-ethoxif- 



4798 

— , monoheptvl ether 

See Phenol, p-heptyloxy- 



479<J 

, monohexyl ether 

See Phenol, p-hexyloxy- 



4800 

, monomethyl ether 

See Phenol, p-methoxy- 



4801 

— , monooctyl ether. 

See Phenol, p-octyloxi/-. 



4802 

— , monopropyl ether. 

See Phenol, p-propoxy- 



4803 

, 2-acetyl-. 

See Acetophenone, 2,5-dihydrox 

//- 


4804 

, bromo- 

2-bromo-l ,4-benzenediol * 

BrCeHsCOIDe 

189 02 

4805 

, chloro- , . . 

2-chloro-l,4-benzenediol * , 
ihloroquinol 

2,I4-dimethyl-l ,4-benzene- 

C1C6H3(OH)o 

144 56 

4806 

, 2,3-dimelhyI- 

((^IL)2Cr.n'(()H)2 

138 16 


diol* , o-xylohydrixiuinone , 
3,6-dihydroxy-o-xylcne 




4807 

, 2,5-dimethyl- 

2, ^dimethyl- 1 ,4-benzene- 
diol*, p-xylohydroquinone , 

(CH.,)2(’6H2(()H)2 

138 16 



hydrophlorone , hydro- jh 
xyloquinone, 2,5-di- 
hydroxy-p-xylene 



4808 

— , 2,6-dimethyl- 

2,6-dimethyl- 1 ,4-benzene- 
diol*, 2,^dihydroxy-m- 
xylene 

1,4-benzenedi thiol*; jh- 

(CH3)2(0H)2C6H‘2 

138 16 

4809 

, dithio- 

{':6H4(sh)2 

142 23 


, hydroxy-. 

phenylene dimercaptan 



4810 

Sw 1,2,4-Bemenetnol* 



4811 

, 2-i80propyl-5-me 

thyl-. See Thymoquinone. 



4812 

. 2-methyl-. 

See Tolvhydroquinone. 




*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

1 Melting 

1 point, “C 


1 Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Boiling 
point, ®C 




No. 

Water 

Alcohol 

Ether, etc. 

4770 








4771 








4772 

monocl. f. w 


231 d. 


si. s. c. 

s. 

sl. 8 . cth. 

4773 

1 monocl. pr 







4774 



203-4 


d h. 

s. 

8 . eth., CSj 

4776 








4777 








4778 








4779 








4780 







V. 8 . eth , cbl.. 

4781 

monocl. pr. 


55-6 



V. b. 


f. al 






bz.; s alk. 

4782 








4783 

col pois. li(J., 

(1 6876-- 

-14 

26 

ao 

OO 

« eth. 


I 2675»» 







4784 

need, f al. 


i 117 

256 d 

1 

N 

s eth 

4785 




1 




4786 







V. s. eth. 

4787 

wh cr 


66 



V. 8 . 

4788 








4789 







s. eth., cbl., 

4790 

+ 2 Hi! 0 , need 


168; 


sl s. 

S. 


f chi oreth 

I 358- 

172 anh. 




acet., NH 4 OH 

4791 

col hex. pr f 

170 5 

286 2 

5 

V s. 

V. 8 . eth. 

w , 1 633, 

1 626 


(173 1) 


si b h 

sl. s 

V. 8 . eth.; 8 . 


4792 

pi or leaf 


124 


4793 

4794 

4795 

4796 

4797 

4798 

4799 

4800 

4801 

4802 1 

4803 

4804 

f. al. 

1 

i 


1 




cbl. 

loaf. f. pet. 


110-1 1 

suW. 

s 

s. 

s cth , bz., ae. 

eth 


(II3'5) 1 




a., cbl., Igr. 

4805 

monocl loaf. 


106 

263 

V. s. 

V. B 

8 . eth., h chi. 


f chi. 







4806 

cr. f. w 


221 d 


8. 

S. 

s cth. 

4807 

leaf f w 


217 (212) 

subl 

sl .S 

3. 

8 . eth.; sl. 8 . 







CSz, ac. a., 
chi.; V. sl. s. 
bz. 


4808 

need. f. xylene. 


119-51 



S. 

8 . eth. 

4809 

hex leaf. f. 


98 


.si s 

S. 

8 . eth., bz., Igr ; 


dll. al. 






V. 8 . ac. a. 

4810 








4811 








4812 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

4813 

Hydroquinone, tetra- 
chioro- 

, 2,3.5-trimethyl- 

(einichloro-l,i-l)enzcnediol* 

CaCbCOH). 

247 90 

4813M 


(CH3)4Cr.H(OHV. 

152 19 

4814 

— , trichloro- 


CUC 6 H( 0 U)-. 

213 46 

4815 

Hy droq u inonecarboxy 1 

ic acid. See Genlisic actd. 



4816 

Hy droq uinone-2-carbo 

xylic acid, 5-hydroxy-, S 

ee Bemmc an r/, 2.4 ,5 

-frihy- 

4817 

2,5-Hydroquinonedicar 

boxylic acid. See Terp,j>hthal 

if and, 2,S-dihydroxy 

- 

4818 

Hydroquinone- 

pbthalein 

Hydroresorcinol. 

2,7'dihydroxyfluoran 

CsoHwOfc . 

332 30 

4819 

See \,^Cycloh€xanedione*. 



4820 

Hydrotoluquinone. 
Hydroxy-. See the parent e 

See Toluhydroquinorte 
omiwunds (e k., tor hydroxvbeu 

zoic acid see Benzoic 

acid, hy- 

4821 

Hydroxy famine, 

/J (or A()-benzylhydroxyI- 

CsHsCH-NHOH. 

123.15 


benzyl- ♦ 

amine 



4822 

, a(or O') -benzyl-. 

See lienzyloxyamine* 

CbHfcNHOH.... 


4823 

, ethyl-* 

fi-ei hy Ihydroxy lani i ne 

61 08 

4824 

— a-ethyl-. 

See Etkoxyamim*. 



4825 

, methyl-* 

^-methylhydroxylamine 

(^HsNHOH. ... 

47 06 

4826 

— , o-metbyl-. 

See Methoxyanane* . 

CoHftNHOH. 


4827 

, phenyl-* . 

/S-phenylhydroxylamine 

109 12 

4828 

, pr<»pyl-* 


CHsCIbCHaNH- 

OH 

rriiCtH^NHOII 

75 11 

4829 

— , o-tolyl- . . 

(t (or .V)-o-tolylhydrox> 1- 

123 15 



amiiic 



4830 

— , in-t<dyl- 


('HaCtlbNHOH 

123 15 

4831 

, p-tolyl- .... 


(’H3(VJl4NHOH 

123 15 

4832 

Hyenic acid 


('mH^COOH 

382 6(7 

4833 

Hyoscine 

/-S' ojiolamme 

(bTHi.,N04 . 

303 35 

4834 

, liydrobromide . . 


CnH-iNO^HBr. 

3 H 2 O 

438 32 

4835 

, sulfate 

j 

/-scopolamine sulfate 

(Ci7H?iN(bV- 

HjS ()4 2H2(} 

740 80 

4836 

Hyoscyamine . . . 

/-hyoseyami ne , dat urine , 
duboisine 

C 17 H 23 NO., 

289 36 

4837 

, hydrohroinidc * 

Ci 7 H 2 .<N 0.3 HBr 

370 29 

4838 

, hydrooWoride. . 


(b7H23N03HCl . 

325 83 

4839 

— — , sulfate. 


(Cl7H2303N)r 
H2S04 2 H 20 

712 84 

4840 

<i/-Hyoscyamine. 

See itropine. 

C17H23NO3 


4841 

d-Hyoscyamine 


289 36 

4842 

d-Hypaphorine 


Ci4HihN202-2H20. 

282 33 

4844 

Hypnal 

antipynne chloral hydrate; 

CnH.aNoOCCli- 

353.64 



chloral-antipynne 

CH(0H)2 


4845 

Hypofleic acid (artifieial) 

7-hexadecenoic acid . . . 

CH3(CH2)7CH- 

254 40 



CH(CH2)*C00H 

1 

4846 

Hypoxanthine 

6 (l)-purinone; 6 -oxypurine; 

C 6 H 4 N 4 O 

{ 136 11 



sarcine 




♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 



Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Melting 
point, “C 

Boiling 
point, ®C 




No. 

Water 

Alcohol * 

Eth(T, etc. 

4813 

col monocl. 


232 

siibl d 

1. 

V s 

V .s. eth ; s bz. 


f bz. 







4813M 

wh. cr 


170-171 


V. si s 

s 

3 eth 






c.;8.h 



4814 

col. pr. f. w 


134 (138) 

subl 

0 6’5 

V .s 

V 8 eth. 

4815 







4810 

droxy-. 







4817 







s eth, alk.; i. 

4818 

need. f. eth. 


232-4 

d. 

V si s 

8 





h 



4819 








4820 

droxy-; for hydr 

oxypropune 

hvv Projiano 

1) 




4821 

need, f Igr. . 


57 


s. 



4822 

4823 

col. leaf or 

0 908*® 

59 d 


V b 

V S 

.si .3 eth. 

need f Igr, 

1 4151 9«» 9 








4824 

4825 

hyg pr, 

1 41638 

1 .0003- 

42 

62 5»5 

V s 

V 8 

si s eth. 


* 






4826 

4827 

col need 


82 


2 c , 

V. .s 

V. s. eth.; v. si. 





10 h 


s Igr. 

4828 

need. f. eth. 


tfl 46 


V. s. 

S 

8. eth , 1 Igr. 

4829 

col need f. 


44 


1. 

V 3 

V. s. eth.; si. s. 

bz., eth. 







4830 

leaf. f. bz.. 


68 


.si. .S h 

s 

s eth , si. s. 

eth 







4831 

col. leaf. f. bz 


94 


1 1 c.. 

V s 

V .8 eth.; si. s. 





50 h , 


bz. 

4832 

cr f. eth 


78 


a 

si S., 1 

s. eth. 

4833 

col. syrup, 
|a)-33 ]°D 


55 


i'o 5*- 

V s 

1 

V s eth.; s. 
chi.; si. s. bz. 

4834 

col. rhomb. 


CIO 194 


66 6*’'’ 1 

6 3-' 1 

i. eth.; 0 13 

cr f w., 

ia]-32 9“;; 




1 

1 

cbl. 

1 


4835 

wh micr. 




V. s. 

V S j 

I 


need. f. w. 






! s eth., chi. 

4836 

wh. need. . 


100-8 



s 

48:^7 

wh. dcluj pr 


152 


V 5. 

50 

1 0 06 eth. 

4838 

wh cr 


149-51 


S. 

8 

1 ...... 

4839 

need f al , 


anh. 206 


V s 

15 6 

0 04 eth.; s. 

|a]-28 6°d 






j chi. 

4840 







1 s. eth., chi., bz. 

4841 

silky need. 


100 


5 

V 3 

f w.-fal, 
i«]-20 3°]-; 






1 


4842 

Ig. monocl. 


anb. 255 




...... ... .. M. 


cr. f. w. 







4844 

rhomb, cr. 


68 


12 

sl S. 

sl. s. eth. 

4845 

col. need . 


33 

236^5 

i. 

V s. 

8. eth. 

4846 

need . 


d 150 


0 07>9. 

si. 3 

s. eth., alk. 





1 4«'» 



For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

j wt. 

4847 

Hypozanthine, 2-ainin 

0 -. SeeGtiamne. 



4848 

Hystazarin 

2,3-dihydroxyanthraquinone , 

C6H«(C0)2C6H2- 

240.20 


hystazin 

1 (()H)2 


4848M 



180.16 

4849 

Idryl. 

See Fluoranthene. 



4850 

1 Imeaatin 

3-iminooxindole 

aHiNHCOC-NH 

146 14 

4851 

Imidazole 

glyoxalme; immazole 

NHCH.NCHrCH 

68 08 

4852 

. 4,5-dlhydro-2,4.5 

-triphenyl-. See .4 murine. 



4852M 

, 2-ketotetrahydro 

-. 8^ Urea, ethylene-. 


82.10 

4853 

, 1 -methyl- 

iV-methylglyoxalme 

N(CIl3)CH. 




NC^HCH 


4854 

, 2,4,5-triphenyl-. 

See Lophine. 



4855 

4-Imidazolecarboxylic 

acid, tetrahydro-4-hydr 

oxy-2,5-diketo-. 

Dt3C 

4856 

2,4-lmidazoledione, 5- 

hydroxy-. Bee AUantunc acx 

d. 


4856M 

4-1 midazoleUthy lam in 

e. See Huiamxne. 



4857 

5-lmidazolepropionic a 

cid, a-amino-. See Htsluh 

lie. 


4858 

2(3)-Imldazoione, dihy 

dro-. See Vrea, ethylene-. 



4859 

Imidazolo(4,5-d] pyrim 

idine. See Purine. 



4860 

4861 

Imperatorin. 
Indaconitine 

See Peucedanin. 
acetylbcnzoylpseudaconine 

C.,4ll47NO,n. 

629 73 

4862 

Indan 

hydrindene; 2,3-dihydroin- 

(:6H4ril2CIl2(^H2 

118 17 



dene 

1 1 


4863 

1-lndanone 

1-ketoindan; o-hydnndone 

c„ii4C0CH2rn2 

1 1 

132 15 

4864 

2-lndanone 

1 2-kctoindan , ^hydrindniip 

(^6H4CH2C0CH - 

132 15 

4865 

Indanthrene 

iV,iV -dihydroanthraquiiion- 

C 28 H 14 N 204 

442 41 



azme 



4866 

Indene 


C^ 40 H 2 CII-CUI 

116 15 

4867 

, 2,3-dihydro-. 

See Indan. 



4868 

Indican (of plants) 


(^uHiTNOeSH-iO 

349 33 

4869 

Indigo, Indigo blue. 

See Indtgohn. 

d, disodium salt. 


4870 

, soluble. 

See b,h’-Indigoiindudfonic an 


4871 

Indigo carmine. 

Bee 5,5'-Jndigatindisulfonic an 

d, disodtum salt. 


4872 

Indigopurpurln. 

See Indtrubtn. 



4873 

Indigo red. 

See Indirulnn. 



4874 

Indigotln 

mdigo; indigo blue 

(McHinNsOa 

262 26 

4876 

4,4'-Indigotindicar- 
boxylic acid 
5,.5'-Indigotlndi8ul- 


CiaHioNyOb . 

350 28 

422 38 

4877 


C,6HioN20»S2. 


fonic acid 




4878 

. diBodium salt 

indigo carmine; soluble indigo 

Cl6H8N2Na208S2 

466 35 

4878M 

Indigotinsulfonic acid 

C.«H,oN206S 

342 32 

4879 1 

Indigo white . . 

leucoindigo 

CijHi2N202 

264 27 

4880 1 

Indirubin 

indigo red; indigopurpurm 

CWH 10 N 2 O 2 . 

262 26 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, ®C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

4847 








4848 

yel need. f. 


260 



sl. s. 

sl. s. cth.; s. 


ac. a. 






H 2 SO 4 

4848M 

glassy brittle 


osazonc 





mass, L- 
idose, |a] 


168 






g+ 63 2« 







4849 








4850 

yel pr 




i. 

8. 

sl. B. eth. 

4851 

col pr 


90 

256 

V s 

V. 8. 

s. eth. 

4852 
4852M 

4853 


1 036- 

4 

-6 

197-9 

00 



4854 

4855 

4856 
4856M 

4857 

4858 

4859 

4860 

Alloxanic and. 







4861 

cr 


202-3 d. 


1 

8 

8 cth. 

4862 

col. liq., 
1.53877W-< 

0 965-® 

4 


176 5 

1. 

90 

00 cth. 

4863 

rhomb, need. 

1 101- 

41 

244 

V sl. s. 

V. s. 

s. eth. 


f w., 

1 56084«-''5 

4 

1 071®-' 






4864 

need f al., 

61 

225 d. 


V. s. 

V. 8. eth 


1.537768 

4 






4865 

bl. powd 


470-500 d. 



1. 

1 . cth ; s dll 



1 006- 





alk sol 

4866 

col. liq., 

-2 

182 4 


eo 

w eth.; s. pyr , 


1.57107«T 

4 





OCI4, acct., 
CSs, turpen- 








tine 

4867 








4868 

br. rhomb 


51-7; anh. 

d. 

V. s. 

V. S. 

s. etb.,sl s bz. 




100-2 





4869 








4870 








4871 








4872 








4873 








4874 

rhomb., purp 

1 35^ 

392 d. 

subl. 

i. 

i. 

i. eth.; s. h. 

4876 

blue powd . . 




i. 

i. 

chi., h. anil 
i. eth., chi ; s. 








H2SO4 

4877 

blue amor 




s. 

s. 

4878 

blue powd . . . 




8. 

sl B. 


4878M 

purp . . 


200 d. 


8. 

s. 


4879 

wh. powd . . . 



subl. 

1. 

S 

s. eth , alk 

4880 

br. need 



1. 

S. 

s eth 


For explanations and abbreviations see beginning of tabic. 
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Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

4881 

Indole 


CbHiNHCHiCH . 

CHsCO- 

NCH:CHC6H4 

117.14 

4882 



159 18 



4883 


a-methylmdole; methyl- 
ketole 

nH.NP.H, 

131 17 



4884 

— 3-methyl". 
2-lndolecarboxylic aci 

See Skatek. 



4885 

d, 3-hydroxy-. See Indoxyl 

tc add. 


488ti 

4887 

3-lndolepropionic acid 
2,3-lndoiinedione. 

, a-amino-. See Tryptophan 
See Isattn. 



4888 

3-lndolol. 

See Indoxyl. 



4885» 

481K» 

2(3)-lndolone. 
Indophenln 

See Oxindole. 

(CisHtNOS),. . . 

(21S- 

24), 



481»1 

Indoxyl 

3-mdolol 

CeHiNIICHiCOH 

133.14 

4892 



CeHiNCNO)- 

CH COH 

162 14 



4893 

Indoxylic acid 

3-hydroTy-2-indoIecarboxylit 

acid 

CoH^NHC- 

(COOH)COH 

177.15 


4894 

j-lnoaitol 

l,2,3,4,5,t)-eyclohexane- 

(;„Ho(oh)6. . . 

180.16 



liexol* , i-inosite ; phaseo- 
manmlol; dambose 



4895 

Inulin 


(CbHioOOb-HjO. 

990 80 

48% 

lodeosin R. * 

See Erythroain (dye). 



4897 

Iodine cyanide. 

See Cyanogen iodide. 

^ Benzene, iodo-). 



lodo-. 8ce the parent comp 

ounds (e.g., for lodobenzcne see 



4898 

Iodoform 

1 trnodomethane 

CHL. . . 

393 78 

4899 

, methyl-. 

Ethane, 1,1, l-iniodo-*. 



4900 

d/-lodo{torftoic acid 

3,5-dI-diiodotyrosine , 

HOCbHJA^H- 

(^H(NH2)C00H 

438 01 

4901 

d-Iodogorlloic acid 

rf-3,5-dnodot yrosine 

(^.HdaNO, 

433 01 

4902 

lodol. 

See Pyrrole, 2,3,4,5-fetrat(«/«-. 



4‘>03 

lodonium iodide, di- 

(CcHb).!! . 

408 01 


phenyl - 



4fK)4 

lodophen. 

See Phenolphlhalein, 3', 3", 5', 5 

"-ietraiodo-. 


45X15 

a-Ionone 

4-(2.6,6-trimethyl-2-cy(U)- 

bexenyl)-3-buten-2-onc 

C 13 H 20 O 

192 29 

45X)0 

, semuarViazorje. 


CisHmiNNH- 

249 35 




CONH 2 


4i>07 

h-lonone 

4-(2,6,6-trimetbvl-l-c.vcli>- 

hexenyl)-3-buten-2-one 

C 13 H 20 O 

192 29 

4908 

, seinicarbazone. . 


CiaHjorNNH- 

249 35 

4909 



CONHz 


/3-Irone 

tiatural irone , 4-(2,2,{>-tri- 
methyl-S-eyclohexenyl)- 

C 13 H 20 O 

192 29 





3-buten-2-oiie 



4910 

Isatic acid 

o-aminophenylglyoxylie acid ; 
o-anunobenzojlformic acid; 

NH2C6H4C(). 

COOH 

165 14 





isatinic and 



4911 

— , lactam. 

Isatin 

See I satin. 



4912 

2,3-mdolinedione; isatic acid 

CeH^NHCOCO.. 

147.13 



iactera 

1 


4913 

, acetyl-. 

vSee PseitdoiscUin, 




*Nfamc approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 


Solubility in granos per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

4881 

4882 

col. leaf. f. w 


52.5 

254 

152-3»< 

8 . h. 

V s. 

V. s. eth ; s. 
bz., Igr. 

4883 

4884 

4885 

4886 

4887 

4888 

4889 

need, or leaf.. . 

1.07- 

4 

59 

272 3 

V si s 

V s 

V. s. eth.; .s 
H 2 SO 4 

4890 

bl. need 




i. 

sl 3 

sl. s eth ; s 
H 2 SO 4 ; i. bz. 

4891 

oil ... 


85 

no 



s. alk. 

4892 

yel need 


202 


si. 8. 

s. 

s. KOH 

4893 

triel 



subl. 123 

sl s., d 
h. 



4894 

col. monocl. 
f. w. 

1 524- 

4 

auh. 225 

319J5, d. 

4 5'« 

1 

i. eth. 

4895 

4896 

4897 

col hyg. cr 

20 

1 35- 

4 

178 d. 

(160) 


0.01* 

0 02'» 


4898 

4899 

4900 

4901 

4902 

4903 

yel h(‘\ , 

1 800, 1 750 

rect pr . 

need . . 

yel. need. f. al 

4 008--- 

4 

119 

204 d. 

194 d. 

182 

subl.; 

210 exp. 

0 01“ 

0 0()22’', 
0 56“ 

1 318, 

7 8“ 

s h 

13 6“ eth.; s. 
chi , glyc , 

CS 2 

4904 








4905 

4906 

col liq., 

1 49842»-» 
col cr. f. bz , 

0 930 

110 

147 52" 

V sl. s 

30 

.3 

« eth., s. chi. 

4907 

clf hq , 

1 51977'" 9 

0 944 


HO'" 

V sl. s 

30 

X eth. 

4908 

need. f. al 


148 


1- 

3. 

s. eth , bz. 

4(M)9 

eol. liq., 1.5011 

0.939 


14416 

V. sl. s. 

V. .3. 

V. s. eth. 

4910 

wh. powd . 


d. 

... 

sl. s. 



4911 








4912 

4913 

red monocl. 
need. f. al. 


201 (198-9) 

subl. 

V. .sl. s. 
e , s. h. 

S. 

sl. s. eth.; s. 
alk. 


For explanations and ab'breviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

4914 

Isatin, 1-methyl- 

AT-methylisatin 

CcH4N(CH.,)COCO 

161.15 

4915 

, 5-methyl- 

Tvmethyhsatiii 

CHsCgHsNHCOCO 

161 15 

4916 

, nitro- ... 


t^6H3(N02)NH- 

192 13 

4917 

, thio-. 

Isatin chloride . . 

See Thtonaphthenequinone 

GOTO 


4918 

2-chloro-3-p8eudoi ndolone 

Cr,H4N CCICO 

165 58 

4919 

Isatoic anhydride . . 

i\r-carboxyanthraniIic acid 
anhydride 

See Indoxyl, l-nttroso-. 
1,2,3,4-tetrahydro-l-phenyl- 
1 ,4-naphthalenedicarb- 
oxylic acid (one form) 
2-hydroxyethane8ulfonie acid 

C>H4C00G0p 

163 13 

4920 

4921 

Isatoxime. 
a-lsatropic acid 

C 18 H 16 O 4 . 

296 31 

4922 

Isethionic acid . . 

CH 2 OHCH 2 SO 3 H 

126 13 

4922M 

Isoalloxazine. 

Isoamyl. Foriaoamyldenv 

See ])-Rtbofiann. 
atives see the parent compound 

.'I fe g , for isoamyl be 

nzonc 

4923 

Isoamyl alcohol 

isobutylcarbinol , 3-methyl- 

(Cn3)2CHCH2- 

88 15 

4924 

4925 

4926 

sec-Isoamyl alcohol. 
Isuamyl aldehyde. 
Isoamylamine . 

1 -butanol* 

See 2- Butanol, Z-mdhyl-*. 

See hovaleraldehyde. 
l-araino-3-methylbutane 

CH 2 OH 

(CH 3 ) 2 CHCH- 

87 16 

4927 

Isoamyl borate 

trnsoamyl borate . . 

GH 2 NH 2 

B(OaHn )3 

272 24 

4928 

Isoamyl bromide 

l-bromo-3-methylbutane * 

(CH3)2CHCH2- 

151 06 

4929 

Isoamyl chloride 

1 -chloro- 3 -methylbutane * 

CH 2 Br 

(CH 3 ) 2 CHCH.- 

106 60 

4930 

4931 

Isoamyl cyanide. 
Isoamyl disulfide 

See J socapronitrilc. 
dusoamyl disulfide . . 

CH 2 G 1 

CbHnSoCjHn 

206,40 

4932 

4933 

4934 

4935 

4936 

4937 

a-Isoamylene. 
0 -Isoamylene. 
a-Isoamylene glycol. 
d-Isoamylene glycol. 
7 -l 8 oamylene glycol. 
Isoamyl ether 

See 1-Butene, Z-methyl-*. 

See 2- Butene, d-methyl-* 

See 1,2-Buianediol, ’S-methyl-* 
See 2,Z-Butanediol, 2-methyl- * 
See 1,3-Buianediol, 3-methyl-* 
3 -methy 1-1 - ( 7 -methy Ibu- 

(CH3)2CH(CH2)2- 

158 28 

4938 

Isoamyl iodide . . 

toxy)butane*; dusoamyl 
ether 

l-iodo-3-methylbutane * . 

0(CH2)2rH- 

(CHa)'. 

(CHa)2GHCH- 

CH 2 I 

(CH3)2GH(CH2)r 

198 06 

4939 

Isoamyl Isocyanide 

7 -methylbutyl isocyanide , 

97 16 

4940 

4941 

Isoamyl mercaptan. 
Isoamyl nitrate 

isoamylcarbvlamine 

See 1-Butaneihiol. 3-methyl-* 
7 -methylbutyl nitrate* 

NC 

(CH3)2GHrH- 

133 15 

4942 

Isoamyl nitrite . 

7 -methylbutyl nitrite* 

CH 2 ONO 2 

(CH3)2CHCH- 

117 15 

4943 

Isoamyl sulfate 

dusoamyl sulfate . . . 

CH 20 NO 

KCH3)2CH2CH2- 

240 35 

4944 

Isoamyl sulfide 

dusoamyl sulfide, 3-methy 1- 

CH 212 S 04 

I(CH3)2CH- 

174 34 

4945 

Isoamyl urethan. 

1 -( 7 -methylbutylthio )bu- 
tane* 

See Carbamic acid, isoamyl este 

(CH2)2]2S 


4946 

Isoanthrafiavic acid . 

2,7-dihydroxyanthraquinone 

'Hoca3(co)2- 

240 20 



CeHsOH 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalbne 
form, color 

Density 

Melting 

Boiling 
point, T 

Solubility in grains per 100 ml of 

No 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

4914 

red need 


134 





4915 

red leaf. f. w 


187 


si s c 

si. s. 

sl. s. eth.; s. 








alk., h. HCl 

4916 

need f. al. 


230 


si. s. 

V. s. 

s. alk. 

4917 

hr. need ... 







4918 


180 d. 


1 

s. 

V. s. eth. 

4919 

monocl. f. 


240 d. 


0 7"“ 

378 

sl. s eth., 1 3 


aeet. 






h. acet. 

4920 








4921 

cr 


237 


V .si. s 

sl. 8. 

1 . eth., bz., eSa 

4922 

4922M 




100 d. 

V s. 

1. 


see Benzene, ise 

amyl-). For 

isoamyl est 

ers of organ 

1 C acids 

see the a 

cids. 

4923 

col liq., 

0 812 

117 '2 

130 5 

2 672*2 

00 

00 eth. 


1 4084>T-8 



(130-2) 




4924 








4925 








4926 

col. liq ... . 

0 7505- 

4 


95 

.s. 

00 

00 oth ; 8. chi. 

4927 

col. liq., 1.421 

0 872- 

4 


255 

d. 

00 

« eth. 

4928 

col. liq., 1.4412 

I 215 

-111 9 

120 65 

0 021®-’* 

s. 

s. eth. 

4929 

col. liq . . 

0 893 


98 9 

1 

00 

00 eth. 

4930 








4931 

hq 

0 918‘» 


250, 122 - 51 ® 

d 



4932 








4933 








4934 








4935 








4936 








4937 

col. liq., 1.408 

0 78073- 


172 5 -3 0 

1 

00 

ao eth. 

4938 

col. liq .... 

1 510 


148 

1 

s. 

« eth. 

4939 

l»q 



137 

1 . 

8. 

s. eth. 

4940 








4941 

col. liq.. 

0 !)9()‘« 


148 

V si s. 

S. 

V. 8. eth. 


1 412192> ’ 







4942 

ylsh. inflam 

0 872 


99 

V. si. 8. 

00 

00 eth. 


liq., 

1.387082®-’ 







4943 




149-51‘* 




4944 

col. liq., 

0 84314?“ 


209-11 

j 

V s. 

V. s. eth. 


1.45238 

4 


(216) 




4945 








4946 

Ing yel. need 


330 subl. 

d.-HsO, 


s 

V. sl. 8. eth.; s. 


f. dil. al. 



100 



alk., HaS 04 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No 

Nani«‘ 

Synonyms 

Formula 

Mol. 

Wt. 

4947 

4948 

Isobenzamarone 

1 (3) -Isobenzof uranone 

a , a -benzalbi sdesovy bon- 
zoin, 1,2.3,4,5-pentaphen- 
yl-l.S-pentanediorie (one 
form) 

. See Phthalidc 

CoHiCHlC^H- 

(()cIl6)C(X’6Hbl<J 

480 58 

4949 

Isobornyl chloride 

2-chlorocamphane (one form) , 
camphene hydrochloride , 
liornvl chloride (incorrect) 

CioHitCI 

172 69 

4950 

Isobutane . . 

2-tnelhvlj)ropane*, Irimeth- 
ylmethanc 


58 12 


Isobutyl. lor isobutvl den 

\ati\efi sec the parent compoun 

ds (e.g,, for i9obut\l 

benzene 

4951 

4952 

Isobutyl alcohol 

Isobutyl aldehyde. 

2-methyl-l-propanol*, iso- 
propyloarbinol 

See hohutyraldehyde 

(CH3)'jCHCHl>()II 

74 12 

4953 

Isobutylamine 

1 -amino-2-met h.v Iprojiane 

(CIi3)-2CnCH,NH ■ 

73 14 

4954 

4954M 

, N-methyl- 

, JV-phenyl-. 

See Aniline, N-isohutyl-. 

CHjNHCHX’H- 

(CH3)3 

87 16 

4955 

Isobutyl arsenite 

tniBobutyl (ortho)arsenite 

As[OCH2('H- 

294 25 

4950 

Isobutyl borate . 

triisobiityl Ixiratc 

BCOCiHsia 

230 16 

4957 

Isobutyl bromide 

l-bromo-2-methylpropane*. . 

(CH3)2CHCH2Hr 

137 03 

4958 

4959 1 

tH()0 

Isobutyl chloride 
Isobutyl cyanide, 
jsoouiylene. 

l-chloro-2-Tncthvlpropanc* 

Si‘e I somkronitnU 

S<‘c I'r opine, 'l-melhyl-* 

{CH3)2CHCH.j('1 

92 57 

49G()M 

Isobutylene bromide 

See Propane, \,2-ihhromo-2-mt 

thy}-* 


4961 

Isobutylene gtlycol. 

See 1,2-PTopanedtol. i-methyU 

yU. 


4962 

Isobutylene oxide. 

See Ethylene oxide, a, a-dmeth 
[ 2-methyl- 1 -jS-methylpro- 
poxy) propane*, diisobutyl 
ether 

130 23 

4963 

Isobutyl ether 

[(CH,)2CHCH.2l2() 

4964 

Isobutyl fluoride 

l-fluoro-2-methylpropane * 

(Cn,)2CHCIl2F 

76 11 

4966 

Isobutyl iodide . . 

l-iodo-2-methylpr<)parie* 


184 03 

4967 

4968 

Isobutyl isocyanide 
Isobutyl mercaptan. 

/S-methylpropylearbylamiiie • 
See l-Proim>e(hiol, 2-methyl-* 

(CH8).rH('H2Nr 

83 13 

4969 

Isobutyl mustard oil. 

See hothiw yanic and, isobutyl 

ester. 


4970 

Isobutyl nitrate . . 

3-methylpropyl nitrate* 

(CH3)2CHCH.^ 

ONO 2 

119 12 

4971 

Isobutyl nitrite 

/!J-methylpropyl nitrite* 

(CH3)2CH(’H- 

ONO 

103 12 

4972 

Isobutyl sulfate 

diisobutyl sulfate 

[(CH3)2rH(^H2]2- 

S 04 

210 29 

4973 

Isobutyl sulfide 

diisobutyl sulfide, 2-meth- 
yl-l-( /S-inethylpropylthio)- 
propane* 

l(CH3)2rH('H2)2S 

146 29 

4974 

Isobutyraldehyde . 

2-niethylpropanal*; isobutyl 
aldehyde 

2-methylpropanal oxime ; 
isobutyraldoxime 
iSce Isobutyraldehyde, oxime. 

(CH3)2CHCH0 

72 10 

4975 

4976 

, oxime 

Isobutyraldoxime. 

(CH3)2CH- 

CH.NOH 

87 12 

4977 

Isobutyramide . 

2-methylpropanaraide*; ISO- 
butyric amide 

(CH3)2CHC0NH2 

87 12 

4978 

Isobutyric add . . 

2-metnvlpropaiioic acid*, 
dimetnylacetic acid; a- 
methylpropionic acid 

(CH3)2CHC00H 

88 10 


♦Name approved by the International FoioD of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

j Solubility in grams per lOo ml of 

No 

and index of 
refraction 

g/ml 

point, ”C 

point, 

Water 

Alcohol 

Ether, etc 

41)47 

er 


179-80 




j 

4 l'-*bz. 

4ii48 








4049 

col feath. er 


148-50 


1 


s. cth 




(1571 





4050 

col. gas . 

lui 0 603* 

-145 

-10 2 


1-^20^ 

2790^j cm* 






cm* 

cm* 

eth. 


see Benzfnf, iso 

bu^yl-). For 

isobutyl cstc 

rs of organic 

acids se 

e the ae 

ids. 

4951 

col in 6 am 

0 8169 

108 

108 39 

9 5'* 

X 

00 cth. 


hq, 

( 802) 


(106-8) 





1 3968*' * 







4952 








4953 

col lui , 

0 736 

85 .) 

68 (67 9) 

00 

j » 



1.39878'- • 





1 

j « eth 

4954 

col. liq 

0 722'* 


76-8 


1 


4954M 








4955 




242 




4956 

col hq , 1 408 

0 804- 

4 


212 

d 

1 

00 eth 

4957 

col li(i , 1 436 

1 2o4 

-118 5 

91 5 

0 0589'" 

1 * 

oo eth 

4958 

col hq . 1 3960 

0 875 

131 2 

68 9 

t) 092' ' ■' 

1 

1 

00 eth. 

4959 





1 


49t)0 








49nOM 

i 







4961 








4962 








4963 

col. liq . 

0 7616- 

4 


122 5 

.si s 

! 

1 00 cth. 

49fi4 

col. gas . 

2 58^* 


16 

1 

. i 

V 3 

V. s. eth. 

4966 

col. aq , 

1 605 

-93 5 

1 120 4 

1 

X 

00 eth. 


1.49597 



i 



4967 

col liq 

0 7873* 

<-60 

114-7 

si 


s. eth. 

4968 







4m 








4970 

col. Ikj , 

1 0168- 


122 9 

1 

X 

00 eth. 


1 40130« * 

20 





4971 

bq , 

0 8702*” 


67 

1 

J, 

s. eth. 


1 37151'« ' 

2 0 i 





4972 

1415 

1 012 '» 


133-4' 9 




4973 

ool. liq 

0 838()'® 

4 


172-3 

1 

V S 

V. s. eth. 

4974 

col. luj., 

0 7938 

-65 9 

61 

11 

X 

« eth. 


1.37302 



(61.5-3 5> 




4975 

col. oil, 

0 8943- 

<-80 

139 

sl S 




1.43022» ^ 

4 






4976 








4977 

ool monocl 

1 013 

129(123-4) 

220 

V 

V s 

si. s. eth 


f. bz or rhl 






4978 

col liq., 

0 949*“ 

47 0 

154 4 

oqio 

X 

so eth 


1 39300 

4 






For ('xpianatioiu! and abbreviations see begmmng of table. 
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Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

4979 

Isobutyric acid, allyl 

allyl isobutyrate, 2-pro- 

(CH3)2CH- 

128 17 


ester 

peuyl 2-methylpropaiioate* 

COOCsHb 


4980 

— , amyl ester 

pentyl 2-methylpropanoate* 

(CH3)2CHC00- 

(CH2)4CH3 

158 24 

4981 

— , ethyl ester 

ethyl isobutyrate, ethyl 

(CH3)2CH- 

116 16 



2-methy Ipropanoate * 

COOC 2 H 6 


4982 

— , isoamyl ester 

7 -methvlbutyl 2-methyl- 

(CH3)2CH- 

158 24 



propaiioate* 

COOCbHn 


4983 

— , isobutyl ester 

/3-metlivI propyl 2-mctliyl- 

(rH3)2CHCOO- 

144 21 



propaiioate* 



4984 

- , isopropyl ester 


(CHslaCHCOO- 

130 18 



CH(CH3)‘- 


4985 

, methyl ester 

methyl 2-me1hylpropatio- 

(CH3)2CHC0()- 

102 13 


ate*, methyl isobdtvrate 

cih 


4986 

~ , piperazimum salt 

C4H,oN2 2 C 3 H 7 - 

262 35 




COOH 


4987 

, propyl ester 

)(-propvl isobutvrate 

(CH3)2CH- 

130 18 



COOC 3 H 7 


4988 

, a-amino- 

2-auiiiio-2-mothylpr()panoi( 

(CH3)2C(NH.)- 

103 12 



acid* 

COOH 


4989 

— , a-bromo- 

2-bronio-2-methylpropaiioie 

tCH 3 ) 2 CBrCOOH 

167 01 



acid* 



4990 

, ethyl ester 

ethyl 2-bromo-2-me1h\l- 

(CH3)2CBr- 

195 07 



propaiioate* 

C0()C2H5 


4991 

, a-hydroxy- 

2- hydroxy- 2-methy 1 pro] la- 

(CHsl^COHCOOII 

104 10 



noic acid*, acetonic acid 



4992 

— , a-methoxy- 3-;>- 

menthol a-methoxyiso- 

(CHs)2C(OCH3)- 

256 38 


menthyl ester 

butyrate 

COOCioHi* 


4993 

Isobutyric amide. 

See Isohuiyramide 



4994 

Isobutyric anhydride 


l(CH7)2rHC01'.() 

158 19 

4995 

Isobutyronitrile 

2-methvlpropanenitrile* , 
isopropyl cyanide 

(rH3)2CHCN 

69 10 

4996 

— , a-hydroxy- 

2-hydro\v-2-methylpropane- 
nitrile*, isopropyl cyano- 
hydrin , acetone cyanohy- 
drin 

isopropyl phenyl ketone 

(CH,d2C{OH)( N 

85 10 

4997 

Isobutyrophenone 


148 20 

4998 

— — , a-bromo-2,4,6- 

a-bromoisopropyl 2-mesitv] 

(rH8)‘'CBrCO(V,- 

269 18 


trimethyl- 

ketone , a-bromoisohiityryl- 
mesitylene 

H2tCH3)3 


4999 

Isobutyryl bromide 

2-methylpropanoyl bromide* ' 

tOHai^CHCOBr 

151 01 

5000 

Isobutyryl chloride 

2-methylpropanoyl chloride* 

(CHs^oCHCOCI 

106 55 

5001 

Isocalycanthine 


CuHhN.’HsO 

183 25 

5002 

Isocamphane . 

2,2,3-tnmethylnorcamphanc , 
isohydrocamphene , 2,2.3- 
tnmethylbicyclo(2,2,])- 
heptane 

dMron«-l ,2.2-tnmethvl-l . 
3-cvclopentanedicarbo\ylic 
acid 

See \-HexanoI, 3-t«opropv/-5- 

CioHis 

138 25 

5003 

cf/-l8ocamphoric acid 

C8Hi4(COOH)2 

2(M) 23 

5004 

Isocapric alcohol. 

methyl-*. 


5005 

Isocaproic acid 

4-methvlpentanoic acid*, 

(CH«)20H(CH2)r 

116 16 



isobutylacetic acid 

COOH 


5006 

, a-amino-. 

See heucxne. 



5007 

, a-hydroiy. 

See Lewie acid 



5008 

Isocaprone. 

See b-Nonanone, 2,B‘dimethyl 




♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, ®C 

Solubility in grami 

Water Alcohol 

s per 100 ml of 

Ether, etc. 

4979 

liq 



133 5 

V. si. s. 

00 

« eth. 

4980 

liq., 1.4076 

0 8592« 


155 

si. s 

00 

00 eth. 

4981 

col. liq., 

0 86930- 

-88 2 

111 7 

si. s. 

00 

« eth. 


1.3903 

* 






4982 

col. hq 

0 876- 

4 


168 8 

V. si s. 

8. 

s. eth. 

4983 

col. liq., 1.3999 

0 875- 

4 

-80 7 

148 7 

V. si s 

S. 

ao eth. 

4984 

col. liq 

0 869- 

4 


120 8 

1. 

S. 

s eth. 

4985 

col liq , 1 3840 

0 891 

-84 7 

92 6 

bl s. 

to 

00 eth. 

4986 

wh. cr 


121-2 


s 

s. 

1 eth.; 8. h. 








dioxane 

4987 

col. liq 

0 884- 

4 


135 4 

V si. s 



4988 

col. monocl. 


203 d. 

subl. 280 

s • 

si s 

1. eth. 


pi or pr. 







4989 

pi 

ll<l 

48 

198-200 

V s 

s. 

8. eth 



1 52558« 






4990 

col. liq 

1 311- 

4 


164 d. 

i 

s. 

00 eth. 

4991 

col hyg pr. 


79 

212 

V s 

V. 8 

V. s. eth. ; v. si. 


f. bz. 






8. bz. 

4992 

hq 

0 9466 


124-6“ 


s. 

8 eth. 

4993 








4994 

col ll(l 

0 950 

-53 5 

182 5 

d 

d 

« eth 

4995 

col luj 

0 773 


107-8 

si. s. 

V s 

V s eth. 

4996 

col li(| . 1 3996 

‘ 0 9321" 

-19 

120 d ; 

V .s 

V s. 

V s eth.; V. si. 





82« 



s. pet eth. 

4997 

col liq , 

0 984 


217 

1. 

s. 

s. eth. 









4998 

cr 


27 

l()0-702< 



s eth. 

4999 


1 401)7*'’ 


116-8 




5000 

col liq , 1 4079 

1 017- 

4 

-90 0 

92 

d. 

d- 

s. eth. 

5001 

rhomb 


235 


i 

s. 


5002 


0 8270- 

4 

64 5 

164 




5003 

cr 


191 



V. s. 

V. 8. eth. 

5004 








5005 

col oily li«} 

0 925- 

-35 

207 7 

si. 8. 


s. eth 



4 


(110-125) 




5006 








5007 








5008 









For explanations and abbre\iations sec beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt 

5009 

Isocapronitrlle . 

4-metl)ylperitenenitrile* , 
isoamyl cyanide, isobutyl- 
acetonitnle 

(C:H.,)^CH(CH.:)- 

CN 

97 16 

5010 

Isocaprophenone 

isoamyl phenyl ketone 

(CHaloCHtCIDL- 

176 25 

5011 

Isocaprylic acid, a- 
hydroxy- 

2-hydroxy-t>-methy 1 hei»- 
tanoic acid* 

(UH3)20H(0H2)3- 

CHOHCOOH 

160 21 

5011^ 

Isocar bostyril 

1-isoquinolinol or 1(2)- 
isoquinolone 

UbHtNO 

145 15 

501 

Isocholesterol 

isotholesterm 

U27H45OH 

386 64 

5014 

5015 

— , benzoate 

Isochrysene. 

See Tnpkenvlene 

OcHiCOOC-Tll^i 

490 75 

5010 

Isocinchomeronic acid 

2 ,5-py ridi nediearbox ylie 
acid* 

UJIsNfCOOH)- 

H2O 

185 13 

5018 

Isocinnamic acid (of 

Liebermami) 

cis-^-phenylacrvlic acid 
(one form) , as-bciizen<*- 
projienoic acid (one form 1 

CbHsCH.CHCOOH 

148 15 

5019 

l8<»citric acid 

1 -hydroxy-1 ,2,3-propanetri- 
carboxylic acid*, a-liy- 
droxy tricarbalh li( acid 

(’OOHCH(OH». 

(^H(C()0HK'H- 

COOH 

192 12 

5020 

Isocodeine 

(’isH-iNOj 

299 36 

5021 

Isocorybulblne 


('uilLiNfb 

355 42 

5022 

Isocorydaline 



369 45 

502:1 

Isocotoin 

2,4-dilivdr()xv-<>-niel hox\- 
lienzopheiione 

('14H12O, 

244 21 

5024 

Isocoumarin 

2,1-lK‘iuopyroiic, w-^-hv- 
droxvvuivllHTizoK acid 
lactone 

(’..HiCOOCH rii 

146 14 

! 

5025 

5020 

Isocrotonic acid 

— , a-raethyl-. 

as (U-2-buten(>i( and* 0- 
(or lic|Uid)(rotonic acid, 
allocrotoiiH acid, nst?)- 
/S-metliylacrj'Iic acid, 
quartcnvlic acid 

See Aiiqehc avtd 

1 

1 

86 09 

5027 

Isocyanic acid, etlivl 
ester 


('■HbNto 

71 (IS 

5027M 

- , isobutyl ester 

leobutyl iHocyuiuite 

i 

NCO 1 

99 1.: 

5028 

. phenyl esler 

phenyl isocyanate, jiheiiyl- 
( arboiiimide , earbainl 

UbHbN CO 

1 

119 12 

5029 

5030 

, o-t olyl ester 

Isocyanides. 

Isocyan uric acid. 

t>-toIyIearlK)nimide 

See Ethyl tnocyantde. Methyl is 

1 See Fidminurtc and 

CIUC«H4NC0 
oeyamde, eh 1 

133 14 

5031 

5032 

, tnmethjl ester 

Isocymene. 

tncarbommide tnmethjl 
ester 

See m-Cymene. 

CsO.mCfh^ 

171 16 

5033 

5034 

Isoderritol . 
Isodextrosamine. 

See D-Fructommine 

C-lIl20O» 

352 :17 

5035 

Isodlbutol. 

See 2-Petitanol, 2, methyl 

-*. 


5036 

5037 

Isodurene 

, 4-amino-. 

1 ,2,3,5-tetramethylbeuzoiie 

Sec hodundme 

(UHa'iCeH" . 

134 21 

5038 

Isodurenol 

2,3,4,6-tetraniet hylphcnoK ’ 1 , 
4-hj droxyisodurenef?) 


150 21 

5039 

Isoduridine . . 

2,3,4,6-tctramethylamlme , 
4-aminoisodurene 

((’HJdlfillNH.. 

149 23 

5040 

a-Isodurylic acid 

3,4,5-trimethylbenzoie acid 

f(’H3)3r:6H2COOH 

164 20 

5041 

^-Isodurylic acid 

2,4,6-trimethylbcnzoic acid , 
meaitvlene-e«o-carboxylu 
acid 

((^H3t3C6H2COOH 

164 20 


*Nam»* approved by the Internal'onal Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Cry.stallme 


Melting 
point, ®C 


1 Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Density 

g/ml 

Boibng 




No. 

point, 

Water 

Alcohol 

Ether, etc. 

5009 

col. liq., 1.406 

0 806- 

4 

-51 1 

155.5 

i. 

8. 

eo eth. 

5010 

5011 


0 962- 

24 7 

242 5 

i. 

V. 8. 

V. 8. eth. 

need f. eth. 

4 

1S2-3 d. 

192-3 d. 

si. s. 

8. 

8. eth. 



(110-1) 




sl. s eth., bz.; 

5012 

col. monocl. 


208-9 

subl. 

si. s. 

V. 8. 

f bz. 






s chi 

5013 

need f. eth. 


138 



S. 

3 eth , h ac a. 

5014 

need 


191-5 



S 

V s eth. 

5015 





V si. s 

V si s 

V sl s. eth ; s. 

5010 

col leaf, f w 


236-7 

subl. 



(anh ) 




h HCl 

5018 

Ing monocl 


58 (42) 

26.5--W ra;iK 

0 937‘'*^> 

8. 

V s eth ; s. 

pr t Igr 


form 



chi ,lgr ,ac.a. 

5019 

pr 


d 100 


V. si 8. 

V sl S 

V. sl. 8. eth. 

5020 

1 607, 1 042, 


144 

d. 





1 675 







5021 

col leaf 


180 


1 

8. 


5022 



136 





5023 



162 





5024 

pi f bz .. 


47 

286 

1. 

8. 

8. eth , CS 2 , V. 






h bz. 

5025 

col need f. 

1 03 12’** 

14-5 

171 9 d. 

40 

8 . 


p('t eth , 

1 4157 

4 







5020 

5027 

iKl , 1 3794110 

0 

4 


60 


« 

90 eth. 

5(I27M 




101 5 




,')02fi 

liq , 

1 095- 


165 6 

d. 

d 

V. s. eth. 


1 536S4>''-« 





d. h. 

8. eth. 

5029 

liq 



186 

1 , d h. 

5030 








5031 

pr 


175 

295 




50.12 








50.33 



149 





5034 








5035 







▼. s eth. 

5030 

hq 

0 896- 

-24 

197 

1 . 

8. 

5037 

* 





s eth. 

5038 

cr 


79-81 

230-50 


8. 

5039 

cr 

0 978-’^ 

23-4 

255 


8. 


5040 

need f. w . 


215 


V. si. s. 

h. 

S. 

8. eth 

5041 

col cr f. al 


152 


V. si. 8. 

V 8. 

V s. eth.; s. 







ehl. 


For explanations and* abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

6042 

7 -l 8 odurylic acid . . . 

2,3,5-tnmethylbenzoic acid . 

(CHslsCeHzCOOH 

164 20 

6043 

Isoephedrine. 

See pKeudoephednm. 



6044 

Isoerucic acid. 

See Brasndic acid 

CHaCHCHCfiHa- 

(OCHalOH 


6045 

Isoeugtenol 

4-propenylguaiacol 

164 20 

6046 

, acetate 


CHsCHCHCsHa- 

206 23 


(OCHg)OOCCH3 


6047 

, benzyl ether 

l-benzyloxy-2-methoxy-4- 

CHsCHiCHCsH,- 

254 .32 

propenylbenzene 

(0CH3)0C7H7 


6048 

, ethyl ether . 

l-ethoxy-2-methoxy-4-pro- 

CHaCH.CHCsHi- 

192 25 

penylbenzene 

(OCHslOCgHi 


6049 

, methyl ether. 

See Veratrole, 4-propenyl~. 



5050 

, 7 -hydroxy-. 

See Com feryl alcohol. 

C 10 H 17 OH 

154 25 

6051 

7-l8ofenchyl alcohol 

/-6-fenchauol 

6052 

Isoferulic acid .... 

3-hvdroxy-4-methoxycin- 

HOCCHaOlCeHj. 

194 18 


namic acid , hesperetic acid 

CHCHCOOH 


5062M 

Isogeraniolene. 

See l,^Heptadiene, 2,6-dimetA 

Vlr*. 


5063 

Isogtlucosamlne. 

See D-Fruclosamme. 



6054 

a, /S-Isoheptenic acid. 

See 2-Hexenotc and, h-methyl-* 



5055 

Isoheptyl alcohol. 

See \-Htxand, 5-methyl-* 



5056 

Isoheptylic acid. 

Sec Caproic and, h-methyl-. 



6057 

Isohexacosane. 

See Cerane. 



6058 

a-Isohexenic acid. 

See 2-Penten(nc and, i-methyl- 

(Cni)70H(CH2)a- 


6059 

Isohexylamine 

(4-inethylamyl) amine; 1- 

101 19 


amino-4-methy Ipentane 

NHj 


5059M 

Isohydroanisoin 

]), p'-dimethoxy hydrobenzoi n , 


274 .31 


(one form) 

rHOH-)2 


5060 

Isohydrohenzoin . 

1 ,2-diphenyl-l ,2-ct lianediol 

UuHu(OH)2. . . 

214 25 


1 

( one form) 



5061 

Isohydrocamphene. 

See hocampliane. 



5062 

1 ,3-l8oindoledione. 

See Phthalmtde. 



5063 

1 - Isoindolinone. 

See Phihaltmtdtne. 

rHsCHsCHtCHj)- 


5065 

d/-l8oieucine 

d/-a*amino-/3-methylvaleric 
acid ; (/(-2-amino-3-methyl- 
pentanoic acid* 

131 17 

('H(NH2)C()OfI 

(^HsCH^CIKCHs)- 


5066 

d-l8oleucine. . . 

d-2-amino-3-methylpenta- 
noic acid* , d-a-ammoB- 
inethyl valeric acid 

1:11 17 

(^H(NH>)C()()H 

('HaCHL-riKOH.-!)- 


5067 

d-a//o-l8oleucine 

<f-d!io-a-amino-/5-methyl- 

131 17 


valeric acid 

CH(NH2)C()0H 


6068 

/-a//o-l8oleucine 

Z-otto-a-aniino-/J-methyl- 

UH3CH2CH(rH7i- 

131 17 


valeric acid 

CH(NH2)C00H 


6060 

a-l8omalic acid. . . 

2-hydroxy-2-methvlpropai)e- 

rH3n(OH). 

1.34 69 


dioic acid* . a-hydroxyiBC)- 
succinic acid 

(C()0H)2 



6070 

l8omannid« . . 


C„Hi,A . . . 

146 14 

5071 

a-l8omorphine 


rrHisNOa 

285 33 

5072 

Isonaphthazarin 

2,3(or 3,4)-dihydroxy-l, 
4-naphthoquinone 

CioHiOatOH)” . . 

190 15 

6073 

Isonicoteine . ... 


rioHl2N2 ... 

160 21 

6074 

Isonicotine 


C 10 H 14 N 2 

162 2.1 

6076 

Isonicotinic acid . 

4-pyTidinecarboxyhc acid* 

CtHiNCOOH. . 

123 11 

6076 

Isonicotinic anhydride 


(C3H4NC0)20. 

228 20 


Isonitriles. 

See Ethyl iaocyantde, Methyl la 

1 ocyamde, tte. 


6077 

Isodctane. 

See Heptane, ^methyl-*, Penta 

1 ne, 2,2,A-tnmethyl-*. 



♦Name approved by the International Union of Chemistry. 


880 




ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, *0 

Solulnlity in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

5rw2 

pi. f. Igr 


127 



s 


5043 








5044 








5045 

pa. ycl. Uq., 

1.0839-: 

-10 

267 5 

si. s. 

s 

s. eth. 


1.5680“ 









1.0852*- 

4 






5046 

need. f. bz . . 


70-80 

282-3 

1 


s. eth. 

6047 

need. f. al 


58-9 


i. 

s 

8. eth. 

5048 

cr. f. dil. al . . 


64 * 


i. 

s 

V. s. eth., bz. 

5049 








5050 








5051 

need 

0 961- 

4 

62 

204 

i. 

V s 

V 8. eth. 

5052 

wh need . 


228 


si. 8 c , 

s 

s eth ; i. Igr. 






s. h. 



5052M 








5053 








5054 








5055 








5056 








5057 








5058 








5059 

wh.-yel. liq. . 

0 758 - 

4 

94 4 

123 9 

si b 

» 

« eth. 

5059M 

col. pr 


no 



V s. 

V s. eth. 

5060 

col. monocl. 


121 

1.33»*^ 

0 19''> 

V 8 

V. s. eth. 


f. al. 







5061 








5062 








5063 








5065 

rhomb, or 


292 d. 


2 192-’, 

s h 

i. eth.; s. h. ac. 


monocl. pi. 




4.83’'‘ 


a. 


f. dll. al. 







5066 

greasy rhomb 


283-4 d. 


4 12*': 

1 , .si b 

1 eth.; s. h. ac. 


leaf. f. al. 




6 08*5 

h. 

a. 

5067 

greasy leaf . 


280 1 d 


2 9“ 


1 eth. 

5o68 

greasy leaf. . . 


278 d. 



0 82« 






so^v 








0 12*“ 


5069 

col. cr. . . 


160 d. 

d 170± 

V s 

V. b. 

V. s eth. 




(142) 





5070 

col. monocl. 


87 

274 d. 

V s. 

sl. s. 

1 eth. 

5071 



247 





6072 

or.-red leaf . . . 


280 

^ubl. 

si s. 

s. 

sl 8. eth., chi., 








bz.; 8. alk.. 








acet. 

6073 

liq , 1.5749. . 

1 098^ 


293 

ao 


» eth. 

5074 

cr 


78 

260 d. 




5075 

col. need . . 


317 

subl. d. 

sl s. c 

V .sl b 

V sl s. eth. 






V. s. h. 



5076 



103-4 





5077 









Fur explanations and abbreviatiuns see beginning of table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

5078 

5079 

Isopentane. 
Isophthalaldehyde . 

See Butane, %methyl-*. 

1 ,3-beiizenedicarbonal * ; 

C6H4(CH0)2 

134 13 

5080 

Isophthalaldehydic 

acid 

— , 2-hydroxy- 

m-phthalip aldehyde 
m-formylbenzoic acid 

CHOC 6 H 4 COOH 

150 13 

5081 

3-furniyl-2-hydro\yl)eiizoic 

CHOCfillalOH)- 

166 13 

5082 

- , 4-hydroxy- 

acid 

3-f ormy 1-4-hy drox vbenzoi c 

coon 

CH0(^6H3(0H)- 

166 13 

5083 

. 6-hydroxy- 

acid 

5-formyl-2-hvdroxybeuzoic 

coon 

CH 0 Cf.H 3 ( 0 nV 

166 13 

5084 

Isophthalic acid 

acid 

1 ,3-benzenedicarboxvlie 

coon 

C6H4(C00H)2 

166 13 

5085 

- — , diethyl ester 

acid* , m-phthalic acid 
ethyl m-phthalate 

Cf,H4(COOC2H6)2 

229. 72, 

5086 

, dimethyl ester 

dimethyl 1 ,3-bciizeiiedicar- 

CbH4(C00CH3)2 

194 18 

5087 

5088 

- — , 4,6-dimethyl-. 

— , 2-hydroxy- 

boxylate*, methyl lao- 
phtnalate 

Sec a.-('umidtc and 

HOCbH3(COOH)2 

182 13 

5089 

, 4-hydroxy- 


nOCeHalCOOins 

182 13 

5090 

-- 5-hydroxy- 


H0(>,H,,(C00H)2 

182 13 

5091 

6002 

, 5-methyl-. 

, 5-nitro- 

See 1 'vthc acid. 

No>C6n3- 

238 15 

5093 

Isophthalonitrile 

1 ,3-l)enzenedicarbonitn!e* , 

(Coon)2 i-jn^o 

C6H4(CN)2 

128 13 

6094 

Isophthalyl chloride. 

1 .3-dicyanobenzeiie 
j 1,3-bcnzenedicarbonvl chlo- 

C6H4fCOCl)2 

203 03 

5095 

Isoprene 

ride * , m-phthaly 1 dichloride 

2- methyl- 1 ,3-butadiene * , 

CH 2 CHC- 

68 11 

6096 

5097 

Isopropenyl bromide. 
Isopropenyl chloride. 
Isopropyl. For isopropyl de 

^-inethylbivinyl , hemi- 
terpene 

Sec Propene, 2-brom(h* 

See Propene, 2-chloro-* 
nvatives see the parent cornpou 

(CH 3 ) cm 

nds (e g , for isoprop 

yllien- 

5098 

Isopropyl alcohol 

2-propanol*, dimethylcar- 
binol 

CHaCHOHClIa 

60 09 

5099 

Isopropylamine 

(CH3)2CnNn2 

59 11 

5100 

Isopropyl bromide 

2-bromopropane* 

CmCHBrCIIa 

123 00 

5101 

Isopropyl chloride 

2-chloropropane* 

cHaCiicicm 

78 54 

5102 

5103 

Isopropyl cyanide. 
Isopropyl ether 

See I stohutyromtrile 
2-isopropoxypropanp* , di- 

(cn3)2cnocn- 

102 17 

5104 

Isopropyl fluoride 

isopropyl ether 
2-fluoropropane* 

CmCIIFCHs 

62 09 

5105 
5106M 

5106 

Isopropylidene chlorid 
Isopropylidene fluoride 
Isopropyl iodide 

e. See Propane, 2,2-dichloro-* 

. See Prop<ive, 2,2-difluoro-* 
2-iodopropane* 

CHaCHICns 

170 01 

5107 

Isopropyl isocyanide. 


(CHjlaCHNC 

69 10 

5108 

5109 

Isopropyl mercaptan. 
Isopropyl mustard oil. 

See 2-Proj)anethiol*. 

See I tothiocyanic acid, uoprop 

yl ester. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

Melting 


Solubility in grams per 100 ml of 

No 

g/ml 

point, “C 

point, 

Water 

Alcohol 

Ether, etc 

5078 

5079 

5080 



89 5 




i. pet. eth. 

V. 8 . eth. 

need, f . w 


175(164-6) 


4 94»9-’ 

V. s 

5081 

need 


179 


gioo 

s. 


5082 

pr . ... 


243^ 

subl. 

s. h. 

s. 

s. eth. 

5083 

need .... 


248-9 


0 7i» 

s. 

s. eth. 

5084 

5085 

col need f 
h w 
eol liq 


330; 312-4 

subl. 

285 

0 01 . 32 s 

0 22 h 

s. 

i bz. 

5086 

eol need f 
dll al. 


68 


1 . 



5087 

5088 

col need f w 


hyd. 239; 
anh 244 


0 14. 

2 Sioo 

V. s. 

V. s eth ; si. s. 
chi. 

5089 

col. need, f. w 


310 (306) 

d. 

0 32 * 

V. s. 

V. 8 . eth , s. h. 
ac a ; 1 . chi. 

5090 

need. f. w 


hyd 

- 2 H 2 () 100 , 
anh 288 


0 06, 
18100 

V. s. 

V. s. eth.; 8 . bz. 

5091 

5092 

col -grn. leaf 


255 si d 


0 222 s 

V 8. 

V. s eth. 

5093 

col need 


161 

subl. 

si. s. 

s b. 

s. eth., 1 . Igr. 

5094 

c*r 


41 

276 

d 

d 

s, eth. 

5095 

5096 
50il7 

col liq., 

1 42211*-* 

0 6806y 

-120 

34 

i. 

00 

00 eth 

zone see liemen 

c, isopropyl- 

) For Lsopr 

opyl esters o 

f organic 

acids sec 

the acids. 

5098 

col liq., 

1 37757 

0 7854- 

4 

-88 5 to 
-89 5 

82 3 

00 

00 

00 eth. 

509!> 

col liq., 

1 37G98‘5-‘‘ 

0 694 

0 ti90~ 

4 

-101 2 

34 

00 

CO 

00 eth. 

5100 

col liq , 

1 310*^- 

-89 

59 6 

0 322® 

CO 

<» eth. 

5101 

1 .42508 
col liq 

0 ssoo'” 

4 

-117 

35 4(34 8 ) 
(36 5) 

0 344>2 5 

00 

«» eth. 

5102 

5103 

col. liq 

0 7258-^" 

-60 

67 5 

(68 5-9 0) 

0 2 

00 

00 eth. 

5104 

5105 
5105M 

col. gas, 
1.3240-2» 

0 7082-‘»- 

-1,33 4 

-10 1 




5106 

hq., 1.49069 . 

1 703^" 

-90 8 

89 5 

0 1420 

CO 

00 eth 

5107 

5108 

5109 

col. bq 

0 7590^ 


87 

i. 

CO 

00 eth. 


For (‘xplanations and abbreviations ace beginning of table, 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

V\t. 

5110 

Isopropyl nitrate . . 

2-pr()paiiol nitrate 

(CH3)2CHNOi 

105 09 

5111 

Isopropyl nitrite .... 

2-propanol nitrite 

(CH8)2CH0N0 

89 09 

6112 

Isopropyl sulfide 

2-(isopropylthio) propane • ; 

(CH8)2CHSCH- 

118 23 


diisopropyl sulfide 

(CR,)2 


5113 

Isopurpurin. 

See Anthrapurpurin. 



5114 

Isoquinoline .... 

benzolelpyndine; 2-benz5V- 

C 6 H 4 CHNCHCH 

129 15 


zine; leucoline 

1 1 


5116 

, nitro- . . 


N 02 C 9 H 6 N 

174 15 

5116 

1,2,5,4-tetrahydr 

o-6-methoxy-l-methyl- 

7,8-methylened 

ioxy-. 

5117 

1-lsoquinoiinol, 1(2)-Is 

oquinolone. See Isocarhosty 

nl. 


5118 

Isosaccharic acid . ... 

tetrahydro-3,4-dihy(iroxy- 

COOH- 

192 12 



2,5-furandicarboxylic acid 

CH(CH0H)2CH- 

COOH 



5119 

Isosafrole 

3,4-methylenedio\y-l-pr()- 

CIl2(02)C»H,- 

162 18 



penylbenzene 

CH CHCH, 


6120 

Isosuccinic acid .... 

2-methylpropanedioic acid* , 
methylmalonic acid 

CH3CH(C00H)2 

118 09 

6121 

— , a-hydroxy-. 

.See a-homaltr and. 



6122 

Isothebaine (c/) 


Ci^HjiNOa . 

311 37 

6123 

, Hiillate 


1Ci9H2iN03)2 

H2S()4 

720 SI 

5124 

Isothlocyanic acid, 

2-propenyl isothiocvanulc*, 

(:h2-chch2NCs 

99 15 


allvl ester 

allyl mustard oil 



5125 

- ' , amyl estei 

n-amyl mustard oil 

CH3fr;ii2)4NCs 1 

129 22 

5126 

— . benz\l ester 

benzyl mustard oil 

CftHiCHsNCS 

149 20 

5127 

. p-biphenylyl ester 

- - , but\l ester 

See “xenyl ester ” below. 



5128 

b.ity! mustard oil 

rH3fCH2)2CH2- 

115 19 


NCS 


6129 

, sec -butyl e.ster 

ot-methylpropvlisotliio- 

U.H6CH(CHs)- 

115 19 


cyanate*, m-butyl mustard 
oil 

NCS 


5130 

, /er/-butyl ester 

a, a-dimethylethylisothio- 

iCHOsCNCS 

115 19 


cyanate * , tci /-but > 1 mus- 
tard oil 




6131 

— , ethyl ester 

ethyl mustard oil 

(’JLNCS 

87 14 

5132 

, isoamyl ester 

7 -methylbutyl isothio- 

(\Hi,NrS 

129 22 



cyanate* 



5133 

, isobutyl ester 

isobutyl mustard oil . 


115 19 


methylpropyl isothio- 
cyanatc* 

NCS 



5134 

— , isopropyl est( r 

i.sopropyl mustard oil 

(CH3)2CHNCS 

101 1-. 

5135 

, methyl e.ster 

methyl mustard oil 

(dIaNCS 

7.5 11 

1 

6136 

— — , phenyl ester 

•phenyl mustard oil 

UbH6NCS 

IS 


♦Name approved by the International Union of Chenustry. 







ORGANIC COMPOUNDS (Continued) 


Xo 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, *C 

Solubilii 

Water 

by in gran 

Alcohol 

IS per 100 ml of 

Ether, etc. 

5110 

liq 

1 036-- 


102 




5111 



0 844- 

i 


45 




5112 





120 4 

1 . 

s 

s. eth. 

5113 








5114 

col. pi. or liq., 

1 0086- 

23 

243 

V .si s 




1.62233" > 







5115 

need, f w 


110 


s. h. 

b. 


5116 

^Anhalonine 







5117 








5118 

rhomb. 


185 

d. 

s. 

s 

V sl 8 . eth. 

oil!) 

(ct«) 1.5632>» 

1 107“ 

'"-18 

242 3 

1. 

.s. 



(trans) 

■* 







1.5736‘* 

1 123- 

4 


248 52 

I. 

s 


5120 

col. pr. or 

1 455=-^' 

135 d. 


44 3» 

V. 8 . 

V. 8 . eth. 


need. 


(129) 


OG*® 



5122 

rhomb f. al. 


203-4 






or eth 







5123 



120-1 d 





5124 

col oil, 

1 0155’- 

-100 

150 7 

0 2 

V S 

V. 8 . eth.; 8 . 


1 52212« 

* 





bz., CS 2 

5125 

hq 



193 4 

V. bl. b. 

V .s 

V. 8 . eth. 

5126 

bq 

1 125’^ 


243; 125‘2 

1 

ec 

s. eth. 

5127 


* 






5128 

hq .... 

0 946“^- 


167 

t. 

V s. 

V s. eth. 

5129 

liq. 

0 944“ 


159 5 

1 . 

b 

s. eth. 


d: [a] 61.88J’" 

4 


(159-63) 






0 943- 
4 






5130 

hq 

0 9187 

4 

10 .) 

140”* 

t. 

s 

s. eth. 

5131 

col. hq., 1.5134 

1 004’*, 

-5 9 

132 

1 

b. 

s. eth. 



4 


(131 2’»>) 






0 995- 






5132 

yel hq . 

0 942- 
4 


182 

V sl s 

V. S, 

V. s. eth. 

51.33 

liq , 1.5005»<. 

0 9638‘<, 


162 

1 . 

b. 

00 eth. 



0 943?-“ 

4 






5134 

liq 



137-7 5 




5135 

col cr.. 

1 069- 

35 

119 

V sl. s. 

00 

V a eth. 


1 5258” 2 

i 






51 56 

col liq.. 

1 1357 : 

-21 

218 5 

1 . 

s. 

s. eth. 


1 b49182»* 

4 








1 12977 







Fur explanations and ’abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

Name 

Synonyms 

Formula 

wt 

5137 

Isothiocyanic acid, 

n-propyl mustard oil 

CH 8 CH 2 CH-.NCS 

101 16 


propyl ester 




5138 

, o-tolyl ester . 

<i-tolyl mustard oil 

CH 3 C 6 H 4 NCS 

149 20 

5139 

1 l>-tolyl ester 

p-tolyl mustard oil 

CHaCelljNCS 

149 20 

6140 

, xenyl ester . 

xenyl mustard ml, p-bi- 

C6H6C6H4NCS 

211 27 


phenylyl isothiocyanate; 
7 )-hiphenylyl mustard oil 




5141 

Isovaleraldehyde 

3 -methylbutanal* , isoamyl 

(CH3)i-CHCH2- 

86 13 



aldehyde 

CHO 


5142 

— — , oxime 

3-methylbutanal oxime* 

(CH3)2CHCH,>- 

CH NOH 

101 15 

5142M 

Isovaleramide 

3-methylbutanamidp* , iso* 

(CH 3 ) 2 CHCH 2 - 

101 15 

5143 

Isovaleric acid . . . 

proiiylaoctamide 
3-methvlbutanou‘ acid*, 

CONHi 

(CH 3 ) 2 CHCH 2 . 

102 13 



isopropvlacetic and 

COOH 


5144 

, allyl ester 

allvl isovalerate, 2 -pro- 

(CH 3 I 2 CHCH 2 - 

142 19 


penyl 3-inet.hylbutanoate* 

CO 2 C. 3 H 5 


5145 

, ethyl ester 

(OH.3)2(mCH2- 

130 18 



C()()C 2 H 6 


5146 

, isoamyl ester 

isoamyl jbo valerate, 7 - 

(CH3)20HCH2. 

172 26 

methylbutyl 3 -methyl- 
butanoate* 

COOCsHii 




5147 

' , isobutyl ester 

1 isobutyl iaovalemte; /3- 

(CH3)2aHCHs- 

158.24 



j methylpropyl 3-mcthyl- 

GOOCH 2 CH- 




1 butanoate* 

(CH3)2 


5148 

, methyl ester 

1 methvl 3-methylbutanoate * ; 

(GH3)2CHCH2- 

116 16 



methyl isovalerate 

COOCH 3 


5149 

— — , p-phenylphenacyl ester 

(CH3)2CHCH2C.a 

OCH2COC5H4CaH5 

296 35 

5150 

, piperazinium salt 


C*HwN2 2C4H»- 

290 40 



OOOH 


6151 

, propyl ester 

n-propyl isovalerate 

(CH3)2CHCn2- 

144 21 


COOClsH? 


5152 

, a-amino-. 

See Valtne, 



5153 

, /3-amino- 

3-amino-3-methylbutanoic 

(CEihcmh)- 

117 15 



acid* 

CHaCOOlI 


6154 

, a-bromo- , , . 

2-bromo-3-methylbutanoic 

((^H3)2rHCHBr- 

181 04 



acid* 

C(X)II 


6155 

— , a-hydroiy-(i) . 

2- hydro\y-3-methylbutanoic 
acid* 

3- hydroxy-.3-methylbutanoic 
acid* 

See i-Hevtanone, 2,^dimethyl- 

3-methylbutanemtrile*, iso- 
butyl cyanide 

isobutyl phenyl ketone; 3- 

(CH3)2CIICH0H- 

COOH 

118 13 

5156 

, ^-hydroxy-. 

(0H3)2C0HCH2. 

COOH 

118 13 

6157 

Isovalerone. 


5158 

Isovaleronitrile 

{CH3)2CHCH2CN 

83 13 

5159 

Isovalerophenone . . 

fCH3)2CHCH2- 

162 22 


methy l-l-phenyl- 1 -butanone 

COCf.Hi 


5160 

Isovaleryl chloride . . . 

3-methylbutanoyl chloride* 

(CH.3)2CHCH?. 

COCl 

120 58 

5161 

dZ-Isovaline . ... 

rfl-a-ammo-a-methylbutyric 

CH3CH2C(NH2)- 

117 15 



acid; di-2-amino-2-methyl- 
butanoic acid* 

(CH3)C00H 



♦Name approved by the luternational Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

Water Alcohol Ether, etc 

5137 

liq 

0.9909- ; 

4 

0 978- 

4 


152. 

V si. s. 

flO 

00 eth. 

5138 

col. oil 

1 104^® 

25 


239 

i. 

V s 

« eth. 

5139 

5140 

need f. eth.. 

need f. eth. 

1 087- 

25 

26 

58 

237 

i.d h. 

V s., d. 

h. 

V B eth. 

V s. eth. 

5141 

col liq , 

1.3902 

0 803”; 

0 7845- 
20 

-51 

92.5 

si s. 

8. 

8. eth. 

5142 

1.43645221 

0 8934-- 

4 

48 5 

164-5 




5142M 

mnnocl pi 
f al. 

0 965- 

4 

135 

230-2 

a. 

s. 

s. eth. 

6143 

col ])(] , 
1.40l7822-« 

0 937- 

4 

-37 0(-51) 

176.7 

4.2“ 

eo 

°o eth ; s. chi. 

5144 

bq 



155 

V. si s. 

00 

00 eth. 

5145 

col liq , 
1.39071>* » 

0 8057- 

4 

-99 3 

135 

0 17“ 

00 

°o eth., bz. 

5146 

col llf| , 
1.41311»» 

0 8584- 
0 

(0 870») 


194 

V si. s 

8. 

s. eth. 

5147 

col. liq , 1 4000 

0 854- 

4 


168 5 

1. 

oe 

00 eth. 

5148 

5149 

col liq . . 

.0 881 - 

4 

76 

116 7 

V si s 

00 

00 eth. 

515R 

wh. cr . 


139-40 



s. 

i. eth.; s. h. 
acet. 

5151 

col liq , 1 4030 

0 8G3 - 

4 


155 9 

1 

00 

oo eth. 

5152 








5153 

pr . 


217 

subl. >180 

s. 

si. s. 

1 . eth. 

5154 

col. pr. . . 


44 

230; 150« 

70-80 c 

V. 8. 

s. eth. 

5155 

rhomb 


86 

subl. 

V s 

V. S. 

V. 8. eth. 

5156 

syrup 


<-32 


V s 

V s 

V. s. eth. 

5157 








5158 

col. liq .... . 

0 802 


129 3 

si s. 

00 

00 eth. 

5159 

col !iq., 
1.51385‘5» 

0 967 


225 

1. 

00 

00 eth. 

5160 

col. liq , 
1.413()1« * 

0 989y: 

0 9854- 

4 


113 

d. 

d. 

8. eth. 

5161 

monocl. pr . 


307-8 

(closed 

tube) 

subl. 300 

39 

6 6h. 

s eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

— 

Formula 

Mol. 

Wt. 

6162 

Isovanillin 

3-hydroxyanisaldehvdc 
protocatechualdeh\ d« 4- 
methyl ether 

CHsOCOIDCeHs- 

CHO 

162 14 

5163 

5164 

Isoxylic acid 

Isuretin. 

2,5-dimethylbenzoic ai ul , 
2,5-xylic acid ; p-xylic acid 

See Formamtde, ortme 

tCHs)2C6H3COOH 

150 17 

6165 

6166 
5167 
6168 

Itaconic acid 

, 7, 7 -dimethyl-. 

Itamalic acid, 7 -lactone. 
Japaconine, acetylben 

methylenebutanedioR aod*, 
methyleneBuccmic acid 

See Teraconic acid. 

See Faracomc and. 
zoyl-. See J aimcomtine. 

H00CC(-CH2)- 

(^HjCOOH 

130 10 

5169 

6170 

Japaconitine 

Japan camphor. 

acetylbenzoyl, japaconinc , 
same as aconitine? 

See d-Camj)hor. 

('j4H47Nt)u 

045 7 ;! 

5171 

Jervine 

t '^bHstN Ch 2 H 2 O 

447 1)0 

6172 

J ui^lone 

6 -hydroxy-l ,4-naphth(Kiui- 
none; nucin 

CioHi02(OH) 

174 15 

5173 

5174 

Kairuline 

Ketazine, dimethyl-. 

l-methyl-l,2,3,4-letrab\- 

droquinoline 

See Acetone, azine 

C 9 H 1 BNCH 3 . 

147 21 

6175 

Ketene 

ethenone , carbomet bein' , 
keten 

(^H 2 -C 0 

42 04 

5176 

Ketine 

2,5-dimetbj Ipyrazine 

N CtCHslCH.NC- 
(CHs):p 

108 14 

5176H 

5176M 

5176R 

Ketol, diethyl-. 

, ethyl-. 

Ketone, aminodipheny 

See Projnoin. 

See 2-Butanone, \ -hydroxy- 
ls, See Bemophenone, 2-amxho- 



6177 

— , aminophenyl me 

thyl. See .tre/op/(e«ofM', ammo 

- 


5178 

6179 

5180 

6181 

5182 

5183 

— , aminophenyl ph 
, amyl ethyl. 

— , amyl methyl. 

- p-anisyl methyl, 
benzyl ethyl. 

, benzyl methyl. 

enyl. See Benzoyhenone, amvi 
S^ Z’Oclanone* 

See 2-Heptanone*. 

See Acetophenone. p-methoxy~ 
See 2-Bulanone, l-phenyl- 
Sce 2sPropanone, \-phenylr 



5184 

, benzyl 1 -naph- 
thyl 

, benzyl 2-naphth 

, benzyl phenyl. 

, bisaminophenyl. 

a-phenyl-l-aeetonaphthone 

(^HjCHnCOCioHi 

246 JO 

5185 

6186 

5187 

yi . 

See Deaoxybenzoin 

See Bemophenone, diamino- 

CtHBCHaCOCioHY 

24ti 20 

5188 

- , bischloromethyl. 

See 2-Propanone, \,^-dichloro- 

*. 


5189 

- , bishydroxypheny 

1. See Bemophenone, dihydrory 

enone, a-6romo-2,4,6 
CH,COC4H2BrS. 


5190 

- -, a-bromolsopropy 

1 2-me8ityl. See hohutyroph 

-tri- 

5191 

5192 

5193 

5194 

5195 

— , 5-bromo-2- 

thienyl methyl 

, butyl methyl. 

— , sec-butyl methyl 

, fert-butyl methy 

- , butyl phenyl. 

2-acetyl-5-bromothiophene 

See 2-Hexanone*. 

. See 2-Penianone, Z-meihyIr*. 

1. See Pxmeohn. 

See Valerophenone. 

See Acetophenone, h-ieoirropylr 
2 -acety 1 -^chlorothiophen e 

. See Acdeme,henzylidene>- 

205 08 

5196 

, carvacryl methyl. 

2-methyls. 


5197 

6198 

, 5-chloro-2- 

thienyl methyl, 
cinnamyl methyl 

CH 8 COC 4 H 2 CIS 

160 62 

5199 

— , cyclobutyl 
phenyl 

benzoylcyclobutane; beii- 
zoyltetramethylene 

CeHsCOCHCGHjIa 

160 21 


’•'Namo approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 


1 Solubility in grams per 100 ml of 


form, color 

Boiling 
point, ®C 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc 

5It)2 

monocl. pr. 

1.196 

116 

179« 

s h. 

s. 

s eth.; V. s 


or pi. 






chi.; si. 8. CSs 

5163 

col. need. f. al. 

1.069- 

132 (104) 

268(270-5) 

V. si. s. 

y. s 

s eth., aeet.,. 

1 



subl. 

h. 


bz. 

5164 








5165 

rhomb 

1 632 

161 d. 

d. 

8 33»* 

19 73' \ 

si. s. eth. ; v. si. 







88% 

s. bz , chi., 
pet. eth. 

5166 








5167 








5168 








5169 



204 2 d 


i. 

s h 

s. h eth, chi 
V. s. acet.; v. 

al , cth., or 





ch! , [a] 

-1-17 3" in 
chi. ® 






si. 8 pet. eth. 

5170 








5171 

Ing. grouped 

1 pr 


2.38-42 


i. 

8. 

si. s. eth.; s. 





chi , acet. 

5172 

red-br. pr. f. 


I5.J-4 

d. 

i. 

si. s. c 

si. s eth ; v. s. 


chi. 






chi ; s. h. ae. 

5173 

liq-. 

1 021 


245 6 


V s 

si. 8. eth. 


1 4802***» 







5174 








5176 

5176 



-l.‘)l 

-56 (-41) 

1.5.6 

d 

d 

s eth , acet. 

00 eth. 

ool. hq., 

0 MO 

15 

00 



1 4992 !«•« 







5I76H 
5 1 76M 
5176R 

5177 

5178 

5179 

5180 

5181 

5182 
.■i|S3 






1 


51 SI 

pi f.al 


66-7 


1. 

s. 

s. eth. 

5185 

5186 

eol. need. f. al 


99 5 



s. 

s. cth., cht , bz. 





5187 








5188 








5189 








5190 

mefhylr-. 


94 



si. s. c., 


5191 

ml npwl .... 









V. s. h. 


5192 








5193 








5194 








5195 








5196 








5197 

5198 

pi 


52 



V. s. 

V. 8. eth. 





5199 




258 





For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Nam(‘ 

Synonyms 

Formula 

Mol 

Wt 

5200 

Ketone, dibenzyl. 

See 2-rropanone, 1, ^diphenyl- 

* 


6201 

, dibutyl. 

Sec b-I\l onanoiie* 



6202 

, dichloromethyl 

methyl. Sec 2-I*)opanone, 1, 

l-dichloro-*. 


5203 

, dicinnamyl. 

See Styryl ketone 



5204 

, diethyl. 

See ^-Pentanone* 



5205 

, dihendecyl. 

See l2-Trtco8anone* 



5206 

, diheptadecyl. 

See IS-Peritalncu'oiitanone*. 



5207 

, diheptyl. 

See %-Peniademnone*. 



5208 

dihexyl. 

See 7-Tndecanone* 



5209 

, 2,5-dihydroxyphe 

nyl phenyl. See lienzopheno 

ne, 2,5-dihydroxy-. 


5210 

, dilsoamyl. 

^e h-Nonanone, 2,^dimethyl- 

* 


6211 

, diisobutyl. 

See i-Heptanone, 2,b-dimefhyl- 

* 


6212 

, diisopropyl. 

See Z-Pentamne, 2,4-dtmethyt- 

* 


6213 

, dimethyl. 

See Acetone 



5214 

1 , dinaphthyl. 

\ See Naphthyl ketone 



5215 

, dinonyl. 

See \0-Nonadecanone*. 



5216 

, di-n-octyl. 

See 9-Heptadecano7ie* 



6217 

, dipentadecyl. 

See l(j-Plentnaco7itanone* 



5218 

, dipentyl. 

See Ct-Hendecanone*. 



6219 

, diphenyl. 

See Bemophenone. 



5220 

, diphenylene. 

See ^J-Fluorenone*. 



5221 

dipropyl. 

See 4-Hepianone* 



5222 

, distyryl. 

See Styryl ketone 



6223 

2.2 -dithienyl-. 

See 2-Thienyl ketone 



6224 

, di-p-tolyl. 

See Bemophenone, 4,4'-dimetlt 

yl-- 


6225 

— diundecyl. 

See 12-7’rtcosanone*. 



5226 

, ethyl butyl. 

See Z-lieptanone*. 



5227 

, ethyl heptyl. 

See Z-Decanone*. 



5228 

, ethyl hexyl. 

Sec Z-Nonanone*. 



5229 

, ethyl isoamyl. 

See Z-Heptanone, ^methyl-* 



5230 

— - — , ethyl isobutyl. 

See 3-Nexanone, 5-methyl-* 



5231 

, ethyl isopropyl. 

See 3-Pentanone, 2-methyl~* 



5232 

, ethyl methyl. 

See 2-Butanone*. 



6233 

, ethyl naphthyl. 

See Propionaphthone 



6234 

, ethyl octyl. 

See 3-Hendecanone* 



6235 

, ethyl phenyl. 

Sec Projnophenone 



5236 

, ethyl propyl. 

Sec 3-Hcxanone* 



5237 

, 2-furyl methyl 

2-acetylfuran 

r4H30 COCHa 

no 11 

5238 

, 2-furyl phenyl 

2-benzoylfuran 

CiHjO COCoHs 

172 17 

6239 

, hendecyl methyl. 

See 2-Tndecanone*. 



5239M 

, heptadecyl phen 

yl. See Stearophenone. 



6240 

- - — , heptyl methyl. 

See 2-Nonanone*. 



5241 

, hexyl methyl. 

See 2-Octanonc*. 



5242 

, hexyl propyl. 

See 4-l)ecanone* 



5243 

— , l-hydroxy-2-nap 

hthyl methyl. See 2-.4fe^on 

aphthone, l-hydroxy- 


5244 

, 1 -hydroxy- 2 -nap 

hthyl propyl, ik^2-Butyro 

naphthone ]-hydToxy 


6245 

— , l-hydroxy-2-nap 

hthyl styryl. ?^2-Acrylona 

phthone, 1 -hydroxy- B- 

phenyl-. 

5246 

, hydroxyphenyl h 

ydroxyphenyl. See Bemop 

henone, dihydroxy- 


6247 

— , isoamyl methyl. 

See 2-Hexanone, 5-methyl-*. 



5248 

, isoamyl phenyl. 

See Jsocaprophenone 



5249 

- - , isobutyl methyl. 

See 2-Pentanone, 4-methyl-*. 



5250 

, isobutyl phenyl. 

See homier ophenone. 



5251 

— — , isobutyl propyl. 

See 4-Heptanone, 2-methyl-*. 



6252 

, a-isonitrosobuty 

1 methyl. See 2,'i-Hexanedio 

ne, Z-oxime*. 


6253 

, a-isonitrosoethyl 

methyl. See 2,3-Butanedton 

e, mono-oxxme* 


5254 

— — , a-isonitrosoprop 

yl methyl. See 2,3-Pentaned 

lone, 3-ormf* 


6255 

, isopropyl methyl 

. See 2-Butanone, 3-methyl-*. 



5256 

, isopropyl phenyl. 

See hobuiyrophenone. 



6257 

, methyl naphthyl 

. See Acetcmaphihone. 



5258 

, methyl nonyl. 

See 2-Hendecanone*. 



5259 

. methyl octyl. 

See 2-Decanone* 




♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraetion 

Density 

g/ml 

Melting 
pointy ®C 

Boiling 

point, 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

5200 

5201 

5202 

5203 

5204 

5205 

5206 

5207 

5208 

5209 

5210 

5211 

5212 

5213 

5214 

5215 

5216 

5217 

5218 

5219 

5220 

5221 

5222 

5223 

5224 

5225 

5226 

5227 

5228 

5229 

5230 

5231 

5232 

5233 

5234 

5235 

5236 

5237 

6238 

5239 
5239M 

5240 
6241 

5242 

5243 

5244 

5245 

5246 
6247 

5248 

5249 

5250 

5251 

5252 

5253 

5254 

5255 

5256 

5257 

5258 

5259 

col cr f. pet. 
clh. 
llq 

1 1839- 

19 


173 

285 

1 

1 

s 

.s 

s. eth. 

s. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonjius 

Formula 

Mol 

VVt 

5260 

Ketone, methyl phena 

cyl. See Avetoue, 



6261 

, methyl phenyl. 

See Acetophtnone. 



6262 

- , methyl propyl. 

See 2-Pentanom‘* 



5263 

— , methyl styiyl. 

See Acetone, benzvhdfnc- 

CHiCOCiHsS 

126 17 

5264 

-- , methyl 2 -thienyl 

2 -aeetylthiopheiie , «-aee- 


tothienone 



6265 

, methyl p-tolyl. 

See Acetophenone, ft-methijl- 

OiaHtCOCbHs 

232 27 

5266 

— , 1 -naphthyl phept 

yi 

6267 

, 2 -naphthyl 
phenyl 

__ — ^ nltrophenyl phe 


(hoHvCOCelis. , . 

232 27 

6268 

nyl. See Benzophenone, nitro- 



5269 

— , phenyl propyl. 

See Bxttprophenone 



6270 

, phenyl styryl. 

See ChaUone. 

UaH^COCaHiCH,! 

196 24 

6271 

— phenyl o-tolyl 


6272 

— - , phenyl m-tolyl 


t ’ 6 H 6 t JuCeHit 

196 24 

5273 

, phenyl p-tolyl 


U6H6C0C«H4(^-H.3. 

196 24 

6274 

, phenyl trltyl. 

See ^Henzopinacohn 



6275 

Ketoxime, methyl elhy 

1. See 2-Butanone’* , oxime 



6276 

, methyl isopropyl. 

See 2~Butanone. oj 

me. 


6277 

— — , methyl propyl. 

See 2-Penlanone* , oxime 

()C(CH20H)-CH- 


6278 

Kojic acid 

5 -hydroxv- 2 - i h> dro^ ymet h- 

142 11 


yl)-l,4-pyrorje 

1 




COC(OH)-CH 


6279 

Kynurenic acid . . . 

4-hydnnA<ininaldi(‘ add 

U9H4N(OH)c:ooh 

189 16 

o280 

Kyn urine. 

See A-Quinohnvl. 



6281 

Labordin. 

See Analoen 

(^HjCHOHrONH. 


6282 

Lactamide 

2 -hydro\ypr{)paiiaiiiide* . 

09 



lactic amide 



5283 

Lactic acid(d/) 

ordinary lacta ucul lactic 

UHsCHOHCOOH 

'JO 08 



acid of fermentation, 2 - 



5284 

, benzoate. 

hvdroxypropanou acid* , 
a-hydro\\pri)pioni( and 
ft-l)enzoylli<(tic acid 

CHaCH- 

194 18 

(OOCC 6 H 6 )COOH 


5285 

, butyl ester 

butyl lactate 

('HsCIIOH- 

('OOC 4 H 9 

146 18 

5286 

, ethyl ester 

ethyl 2 -hydroxj propanoale* , 

('II 3 CHOH. 

118 13 


etiiyl laetate 

(X)0(^2H5 


6287 

, methyl ester 

methyl 2 -hydrox\ propa- 


104 10 

noate*, methyl ladate 

COOCHa 


6288 

-- — , ^/.pheiiylphenaeyl ester 


('H 3 CHOHCOO- 

(’H2C(>C6H4(’oH6 

284 30 

6289 

, piperazmium salt 


(/ 4 H 10 N 2 2C3H6()3 

266 29 

5290 

Lactic acidtd) 

(/- 2 -hydroxvpropan(.ic ai id * . 

riitCHOHnooH 

90 08 


d-a-hydroxypropionn acid , 
sareolactic aeid, paralactn 






acid 

1 

' \-jthenyl-. 


6291 

, benzal-. 

HeeS-Butenotr acid 2-hndroxy- 


5292 

— , O-benzoyl-. 

See Lartir mid. tnnzoate. 

j 


5293 

— , a-phenyl-. 

See Atrolaetir and. 

CCI 3 CHOHCOOH 

193 43 

62W 

— , /3-trichloro- 


6295 

Lactic amide. 

See LnxUimidf 




♦Name approved by the International Union of ("heiPiKry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


1 Solubility in crams ner 100 ml of 


form, color 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, “C 

point, 

Water 

Alcohol 

Ether, etc. 

5260 








5261 








5262 








5263 








5264 

col. oil 

1 16T-* 

9 

213 5 



V. s. eth 

5265 








5266 

rhomb f. al 


75 5 

385 

1 

2 4'2 


5267 

rhomb, need. 


82 

308-< ■ 

1 

2 01 '2 



f.al. 







5268 








5269 








5270 








5271 

col. liq . . . 


<-18 

316 

1 

90 

« eth. 

5272 

col. liq . . . 

1 088'« 

316 5 


1 

90 

00 eth., chi., bz 

5273 

monocL, 

1.717, 1 563 


60 

326 5 

1 

s 

V. 8 eth., bz. 

5274 







5275 








5276 








5277 








5278 

col pns- 


i 152-4 


.3 052®, 

B. 

si s. eth. 


mati(‘ need. 


1 

1 


0 00»5 



5279 

need 


! (-HjO. 


0 9'“ 

S h 

si s. eth. 




1 140-5; 

1 anh 257-8 





5280 



1 





5281 








5282 

col. hyg. cr. . 

1 m\' 

: 


V s> 

\ P 


5283 

col hyg. 
syrup, 1.4414 

1 240'- 

! 18 

122'* 

00 

90 

« eth. 

5284 

pi ... 


!"- 


0 25 {• , 

s 

8. eth., hyd. by 




1 


s> h 


h.dil.HzSO* 

5285 

bq 

0 968 


160-90 

si s. 

00 

» eth. 




(75-77«) 




5286 

col. liq . 

1 031-^- 


154 1150-2) 

* 

V S. 

V s eth 

5287 

cul liq.. 

1 118®. 


144 8 

s d 

s 

s Pth 


1.415()i« 

1 

1 08'e 






5288 



145 





5289 

wh cr , . 


06-6 5 


s 

s h. 

i eth., 8. h. 
ccllosolvc 

5200 

hyg. pr. or 
syrup hq. 

1 24S.'i 

20 

d. 

00 

00 

00 eth. 

5291 








5292 








5293 








5294 

pr. f. eth — 


124 

170<- 

V s 

V. s. 

V s eth., s 








chi. 

5295 


( 







For explanations and abbreviations sec beginning of tabic. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mol 

Wt 

5296 

Lactic anhydride 

2-hydroxypropano«iia*ihv- 

(CH,CH0nC0)..0 

162 14 

6297 

Lactide 

dnde* 

3 , 6-dimethy 1-2,6-p-dioxanc- 

GOOCH (CH 3 )- 

144 12 

6298 
6298M 

6299 

6300 

Lactobiose. 

Lactoflavin. 

Lactonic acid. 
Lactonitrile 

Sec Lactose 

See n-Rtbofiaiin 

See Galactomc and. 
2-hydro\ypropanenitrde* ; 
acetaldehyde cyanohydrin ; 
ethyhdene cyanohydrin 
milk sugar , lactobiose 

OCOCH(CHd) 

CH3CH(0H)CN 

71 08 

5301 

Lactose 

CuH:20ii HoO 

360 31 

5302 

Lanthopine. 


C20H26NC)i 

343 41 

6303 

Lappaconatine 


C,3iH 48N2()8 or 

612 74 

5304 

Laudanidine ... . 

1-laudanine, tnt opine 

('.12H42N.0» 

0-oH-5N04 

(698 68) 
343 41 

6305 

d7>Laudanine 


C 20 H 25 NO. 

343 41 

6306 1 

6307 

/-Laudanine. 

d-Laudanosine 

See Laudantdine 

C 21 H 27 N 01 

357 44 

6308 

Lauraldehyde 

dodecanal* 

OHarOH.^ioCnO 

184 31 

6309 

5310 

Laurel camphor. 
Laurent's acid. 

See d-VamphoT 

See l-Naphthylannue-^-sul forn 

c acid 


6311 

Laurie acid 

dodecanoic acid* 

CH3(CH2)ioCOOH 

200 31 

5312 

, benzyl ester 


OnH23CO()CH- 

290 43 

6313 

, ethyl eater 

ethyl dodecanoate* . ethyl 

Cdh 

on3(CH2),». 

228 37 

6314 

5314M 

, ethylene ester 

, phenyl eater 

laurate 

See Glycol, dilaurate 
phenyl laurate 

COOCsHs, 

OnlLsCOOCeHB 

276 41 

5315 

, p-phenylphenacyl eater 


OHsfC^HslinC'OOC- 

394 54 

6316 

Laurie anhydride 

dodecanoic anhydride* 

(CuH23C())2() 

382 f.l 

6317 

6318 

6319 

Laurin. 

Laurone. 

Lauronitrile .... 

See Glycerol, tnlaurate 

See 12-7’rtfosononc* 
dodecancnitnle*, «-undecyl 
cyanide 

dodecanoyl chloride* , lauryl 
chloride 

See l-Dodecanol*. 

See Dodecane, l-hromo~* 

See Lauroyl chlonde. 

See 12- Tneosanone*. 

See Thiomne 
hexaethyldiplumbane, di- 

CH3rCH.),oCN 

181 31 

6319M 

Lauroyl chloride . . 

CHafrH 2 )i()COCl 

218 76 

5320 

6321 

6322 

6323 

6324 

6325 

Lauryl alcohol . . . 
Lauryl bromide. 

Lauryl chloride. 

Lauryl ketone. 

Lauth’s violet. 

Lead, hexaethyldi- . 

Pb2(C2llB)6 

588 78 

6326 

, tetraethyl-* 

plumbic hexaethyl, lead 
triethide 
lead tetraethide 

Pb(C2HB)4 

323 45 


♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 




Solubility in grams per 100 ml of 


form, color 

Density 

Melting 

Boiling 




No 

and index of 
refraction 

g/ml 

point, °C 

point, T 

Water 

Alcohol 

Ether, etc. 

5296 

It yel amor. 


260 d. 

d 

V. si. 8 . 

V. s. 

V. 8 . eth. 

5297 

col monocl. 

0 862'® 

125 

2.55 

V .si s 

V si s 



tab f al. 




r 



5298 
5298M 

5299 

5300 

col. liq 

0 992 

-40 

182-4 si d 

s. 

8 

s eth.; 1 . pet. 







eth. 

5301 

col rhomb, 

1 62 .e? 

anh 201 6 

d 

17c, 

i. 

i eth., chi. 


1 517, 1 542, 

1 555 

I 



40 h 



5302 

cr 


200 



si s 

si s. eth. 

5303 

hex. cr 


205 


si s 

s. 

a eth. 

5304 

hex pr. f w 


166 


1 

s 

si s eth , s. 


+al. 






bz , ehl. 

5305 

sm trim. 


166 



si s 

0 154'* eth., s. 


ylsh. wh pr 






chi , bz 

5306 








5307 

need. f. bz.. 


89-90 


1 

s. 

5 18'* eth ; s. 


ial + 

103.23 jjs 






chi., h bz. 

5308 

col. leaf 

0 8 . 352 '- 

41 5 

1851M 

1 . 

s. 

s eth. 

5309 


* 






5310 








5311 

col need. 

0 883, 

44 (48) 

225‘'» 

1 

26», 

V s eth , s. 


f.al. 




1342' 

bz . 14221 me. 


1.4183*2 1 

0 8679--" ' 





al. 

5312 

hq 

0 9457‘" 

•1 j 

8 5 

209-11 ‘2 

. 

s 

V s. eth. 

5313 

oil, 1 4321 

0 8615*-^ 

* 

-10 7 
(-1 68 ) 

269 

1 

V s 

00 eth 

5314 
5314M 

5315 

col cr 


84 

159-161' 

‘ 

s 

s eth. 

5316 

col CT 


41 

166 

i,d 

s , d 

V s, eth. 

5317 








5318 








5319 

oil 

0 8373 >=• 

4 

198'*« 

1 

si s 

V 8 eth. 

5319M 

col ll(l 


-17 

145'* 

d 

d 

s eth. 

5320 








5321 








5322 








5323 








6324 




d. 




5325 

hq 

1 471 


1 



5326 

col liq , 

1 659‘* 


198-202 

1 

00 

00 eth .,; 8 mall 


1 5218>» 






org. solv , 1 . 
dll. a , dll. 




1 




alk. 


For explanations and abbreviations see beginning of tabic. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

5327 

Lead, tetramethyl- 

tetramethylplumbanc , lead 

Pb(CH3)4 ... 

267 35 

5328 

, tetraphenyl-* 

Lead triethide. 

tetrametiivl 

(CfaHOcPb . 

515 61 

5329 

See Lend, hexaethyldi-. 

6330 

Lecanoric acid, monoinet 

hyl ether See Evernic acid. 



6332 

Lepidine 

4-methvlQuniohne . . 

CHaCsHeN. 

143 18 

5333 

, 2>(p-aminophen 

yl)-. See Flaramltne. 



6334 

5335 

2(l)-Lepldone. 
op 2 -Leucaniline 

See Carbostijril, 4r-methyl-. 
o,p', p"-methenyltrianiiine ; 
o.P^p'^-triaminotnpheiiyl- 

CH(C6H4NH2)3 . 

289 37 




methane; 2,4',4' -tnamino- 
tritan 



5336 

mp 2 >Leucaniline 

m , p', o' -methenyltrianihne , 
ff»,p ,p"-triaininotnpheiivl- 

(M(C.H4NH2)3 . 

289 37 



methane, 3, 4'.4"-tnamiiK)- 
tntan, pHeiidolencaniline 



5337 

ps-Leucaniline 

paraieucaniline; p,p',p"- 
inetheayltnaniliiie, p.p'. 
p"-triaimnotnphenylmet h- 
anc, 4,4',4"-triaminotn- 

CH((\H4NH2)ii 

289 37 



tan 



5338 

, iV,iV,^'^iV'-tetra- 

methyl- 

4-amiuo-4',4"-bi.sdimethvl- 


345 47 


aminotnphenvlinfthaiie 

(^HUoH4NH2 


5339 

Leucaurin 

p,p',p"-methenyltnphen(>l , 

(IKUfiHiOH)., 

292 32 



leucoaunn 



5340 

i-Leucic acid. . . 

2-hvdro\v-4-iiieihylpenta- 

(rHs)2CHCH2. 

132 15 



iioic add*, a-hydroxyiso- 
caproic acid , leucinic acid 

CHOHCOOH 


5341 

cf/-Leucine 

(//-a-aminoisocaproic aoid 

(UH3)2rHCH- 

CH(NHy)CO()H 

131 17 

5342 

/-Leucine 

/-2-amin()-4-methylpentanoic 

(('H3).(;hch- 

131 17 



acid*, /-a-aminoisoca- 
proic acid 

CH(NH-)COOn 


6343 

Leucoindi{io. 

See IndiQO ichite. 



5344 

Leucoline. 

See hoquirioline. 



5345 

Leucomalachite lireen. 

See Aniline, p,p'-benzylidenebi 
fructosm, levulosin . 

s-N,N-dmelhyl-. 


5345 

Levulin (synthetic) 

(('-.HioObjx 

(162- 




14), 

5347 

Levulinaldehyde 

4-nxof)entanid*, lc\ ulinic al- 

UH-iUOC'IUUII- 

100 11 



dehyde ; 7 -ketovaleralde- 
hyde 

4-oxopentanoic acid*; y- 

CHO 


5348 

Levulinic acid 


116 11 



ketovalenc acid; aeeto- 
propionic acid 

(X)()H 


6349 

, ethyl esi-cr . 


('IW'OlC’HJi- 

UOCH'JU 

144 17 

5350 

Levulose. 

Sec li-Frnrlose. 



5351 

Levulosin. 

See Levaltn (synthetic). 



5352 

Licareol, eslers 

See under LLinalool. 



5353 

Lichenin. . 

moss starch 


fl62- 





14), 

6354 

Lignoceric acid 


(VjHc.OOjH 

368 53 

5365 

dZ-Limonene 

dlpeutene; J/-l,8(9)-j>- 

UioHic 

no 23 



menthadiene 



5;i5(> 

d-Limonene 

d-1 ,8(9)-p-menthadicne ; 


136 23 



citrene , carvene, hesperi- 
dene 




♦Name approved by the Intcrnatumal Union of Cheinit-try. 
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ORGANIC COMPOUNDS (Continued) 



Crjrstalline 

Density 

Melting 


Solubility in Krams Dcr 100 ml of 


form, color 

Boiling 

i 



No. 

and index of 
refraction ! 

g/ml 

point, “C 

point, 

Water 

Alcohol 

Ether, etc. 

5327 

col. liq., 1.5128 

1.9951*^ 

-27.5 

i 

110 

1 . 

90 

00 eth. 

5328 

wh. need. . 


227.7 




s. bz. 

5329 





5330 


1 n.so‘~ 






5332 

col. liq... . 

<0 

J.i8-Ji)3 

V. !sl S. 

90 

w eth.; s. bz. 

5333 

4 





5334 








5335 

col. cr. f. al. 


! 165 


V sl .S. 

V. 8. 

V. sl. 8. eth. 






h. 



533rt 

roi.ett(JS f. (ith 


150 


j 

S. 

s. eth.; V .sl. s. 






1 


Igr. 

5337 

col leaf. f. w 


148 (207) 


1. 

s. 

s. bz. 

5338 

gilt. cr. f. al. 


151-2 



V sl. 8 


5339 

col. need, f. 




sl s. 

a. 

8. ac n , alk 


ac. a. 







5340 

need or pi f 


72 5 

subl iOd 

V s. 

V. s. 

V. 8 eth 


eth.-f-pet 

eth 

leaf, f w . 


(dl, 76-7) 





5341 


332 d. 


0 99“, 

0 176*5 





(290) 


2 282^ 

75%, 

0 13*5 








90% 


5342 

hex. col. leaf. 

1 293- 

295 (d. 

sul>l. 

2 43’", 

0 072»* 

1 . eth.: 10 9 gl. 


f. w , 1 525, 

1 535, 1.500 

4 

280d) 


3 82^5 

99% 

ac. a. 

5343 








5344 








5345 








534G 

deliq. amor.. 


J40-.5d. 


30 

102* 

1. eth. 






84% 

V. sl. a 



5347 

col. bq., 1.4203 

1 018^- 

<-2I 

1S6-8 d 

OO 

90 

oo eth. 

5348 

col. leaf 

1 1395*- 

37 2 

246, 15l'< 

V. 8. 

V. s. 

V. s. eth. 

5349 

col. hq . 

1 0l34(i”^- 


205 2'5« 

V. s. 

90 

» eth. 

5350 








5351 








5352 








5353 

wh. amor. 




s. h. 

i. 

i. eth.; 8. ooue 


powd. 






HCl 

5354 

col need. f. al 

0 8207 

81 



.s. 

s. eth. bz., 



0 8651*; 


176 



CS 2 , ac. a. 

5355 

col. liq., 1.473 


1. 

s. 

s. eth. 


0 8452* 


(178-80) 




5356 

col liq,. 

0 84>?f 

-96 9 

177 

1. 


00 eth 


1.47489i<-’ 








For explanations and ablbrmations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

5357 

cf-Linalool 

d-3, 7-dimethyl- 1 ,6-octa- 

CinH,«{) 

154 25 

5358 

/-Linalool, acetate 

dien-3-ol*, conaudrol 

linalyl acetate, licareol 

CH3C(K)(CinHi7) 

196 28 

5359 

, formate 

acetate 

/-linalyl formate 

HCOOCioHu 

182 26 

5359M 

Linaloolene. 

See ISy-Ocladiene, 'i,l -dimethyl 



5300 

5301 

Linalyl esters. 

Linoleic acid . . . 

See under hinalool 
9,12-octadeeadienoie acid * , 

CisHj^O- 

280 44 

5302 

, ethyl ester 

linohc acid 

ethyl linolcate, ethyl 

Ci7H.(i(X){)(\.H6 

308 49 

5363 

, methyl ester 

hnolatc 

methyl linolate 

CnHuCOOCIL 

294 47 

5364 

, tetrabromide 

See SiearK acid, 0,i,\,fi-tetrahr 

orrio-. 


5365 

Linolenic acid, ctlivl 

(bTH-aCOOCoHs 

306 48 

5366 

ester 

oe-Linolenic acid . 

t) , 1 2, 1 5-()ct ai lecatn enoic 

Ci7H>9(Y)OH 

278 42 

5367 

, hexabromide 

acid* lone form) 

Sec and. 0,i,\,fx,h,(hhe 

xahromo-. 


53® 

Lithofellic acid 

lithofcIluiK add 


340 49 

5370 

Lobeline 


C^iH-.,N{). 

321 40 

5371 

i-Lobeliiie 


027Hj 7N()2 or 

337 45 

5372 

Lophine 

2,4,5-triphcnvlitnidazole 

C-iILsNO- 

C>iIIi.N^ 

f32l 401 
2t>6 36 

5373 

5374 

Luminal. 

Luminol 

See Ph( noharbital 
5-.imuto-2,3-dih\dro-l,4- 

NII-rjLCONII- 

177 16 

5375 

oU-Lupanine 

i 

jilitlijilazinedione , 3-anii- 
nophtlialhydrazide 

NHC’O 

1 

(’uHjiNA) 

248 36 

5376 

1 

d-Lupanine 


Cif.H..iN.() 

248 36 

5377 

5378 

Lupinidine. 

Lupinine 

See Sparteine | 

( ' 'til4i)N2()j 

352 55 

5379 

, hv(lr<)( blonde 


('loHiuNOlin 

205 73 

5380 

, methyl- 


(hoHisNOCH* 

183 29 

5^81 

2,4-Lutidine 

2,4-dimethylpyridine*, 

(CIDX’oH-iN 

107 15 

5382 

2,6-Lutidine 

ay-lutldine 

2,()-dimpthy Ipyridine * , 
aa'-liitidine 

3,4-diniethvlpyridiiie * , 


107 15 

5383 

3,4-Lutidine . 


107 15 

5384 

Lutidinic acid 

dT-lutidine 

2,4-pvridiriedicarboxylu: 

('bH,7N(C’()()H)« 

107 12 

5385 

5387 

, 6-methyl- 
Lyaconitine 

acid * 

See Uvitomc and 

C.7lL4N_.().,2Hn() 

518 59 

5388 

5389 

Lycine. 

/-Lycorine 

See Betaine. 

CicHitNOi 

287 31 

5:ioo 

cf-Lysine 

d-a, ediaminocaproic acid, 

NH2(CH2)4CH. 

146 19 



(/-2,6-dianiinohexanoic acid * 

(NH2)C00H 



*Namo approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

5357 

col liq , 1 4623 

5358 

col liq , 1.4460 

5359 
5359M 

5360 


5361 

col-yel oil 

5362 

col -yel oil 

5363 

6364 

col.-yel. oil 

5365 

oil 

5366 

eol liq 

5367 


5369 

inier or 

5370 

ycl. syrup 

5371 

col. need 

5372 

5373 

need 

6374 

yel 

5375 

need f pet 
eth. 

5376 

col. need 

5377 


5378 

col rhomb , 
1«]-190“‘^ 

5379 

Ig rhomb, cr , 
|a]-14° 

5380 

oily liqV. . 

5381 

col liq 

5382 

col liq 

5383 

col liq 

5384 

leaf or pr, f. w. 

5385 


5387 

ylsh -wh 
resinous 

5388 


5389 

col. pr 

5390 

lUH'd. or hex. 
pi. f. al. 


Deiusity 

g/ml 

Melting 
point, “C 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc 

0 8622“, 


198 3 

V si. 8. 

QO 

80 eth. 

d 0 8702“ 

0 895“ 


220 

V si s 

SO 

00 eth. 



100-3'« 

1. 

S. 

s. eth. 

0 9025“ 

-11 

230>« 

1 

QO 

80 eth. 

0 886520 


270-5i«« 

1 

s. 

s eth. 

0 SHOis 


207-811 

1 

s. 

V s eth. 

0 8919 


123-33'*' 

1 

s. 

s. eth. 

0 905“ 

1 


230 2” 

1 

so 

00 eth. 


206 

130-1 

d 

1 

si s 

d h 

s. 

V 8 

V. s eth.; s: 
bz , chi. 


275 


1 

0 8821 

0 322® eth. 


ca. 280 


1 

si s 

si. s. eth. 


99 

44 


V s 

.s. 

V s 

V s. 

V s eth., s. 
chi. 

V. s. eth.; s. 
cbl , Igr. 


68 5-9 2 

256 

s c. 

s. 

3 eth , chi. 


212-3 


s 

3. 




145-615 


s. 

s. eth. 

0 ')493-°- 


157 1 (159) 

20 

s. 

s. eth. 

0 942 

4 


143 

ao C , 

8. 

8. eth. 



163 .5-4 5 

s h 

s. 

8. eth. 

0 i)4J 

248-50 


s 

s. 

i. eth. 


112-5 


si. s. 

s. 

si. s. eth.; 9. 
chi., eSa, pet. 
eth. 


250 d. 

224 d. 


1 

s 1 s. 

si s eth , chi ; 
s a. 


For cxplanatioas and abbreviations see bogmmng of table. 
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PHYSICAL CONSTANTS OF 


No 

1 

Name 

, ‘Synonyms 

Formula 

Mol. 

Wt. 

6391 

/•Lysine 

/-2.6-duimmohexarioic acid* . 

NH2(t’H2)4CH- 

146 19 

6392 

, picrate 

/-a,<-diaminocaproic acid 

(NH2)C00H 

CsHuN/U CeHa- 

375 30 

6392H 

6392E 

ivLyxosazone. 
n-Lyxose, (a) 

See i>-A ylote. 

N*0r 

C'oH loCtfc 

1.50 13 

6393 

Maclurln 

lM,t),3',4'-pentahvdro\Y- 

(’..dl !.,(>« HA> 

280 23 

6395 

Malachite ilreen, leuco. 

iienzophenoiic , raoniiga- 
tuiinic acid, moringa tan- 
nin 

See Aniline, p,p'-bemylidenehi 

K-N,N~dvnethyl-. 


6396 

Malamide 

2-hydro\ybutanediamHle* , 


132 12 

6397 

6398 

Malay camphor. 
Maleamic acid . . . 

malic amide 

See d-BorneoL 
maleamidic acid, maleic 

(C0NH2)2 

HoNCOCH CH- 

115 09 

6399 

Maleic acid 

acid monoamide 
ft«-butenedioic acid*; ct8- 

(^OOH 

HOOCCHd'H- 

110 07 

6400 

, diethyl ester 

1 .2-et hvlenedicarboxylic 
acid 

diethyl maleute, ethyl 

(’OOH 

f (’HCOOC'sHt,'.., 

172 18 

6401 

^ dimethyl ester 

inaleate 
metiiyl maleate 

f CHCOOCH^Vj 

144 12 

5402 

5403 

, monoamide 

, p-phenylphenacyi Chter 

See Maleamic acid. 

( CHCOOCH .- 

504 61 

6404 

, bromo- 


BrO(C()OH):Cn- 

194 98 

6405 

, chloro- 


COOH 

C'lC(r()OH);CH- 

150 62 

6406 

6407 

, methyl-. 

Maleic anhydride 

Sec ('itracomc acid 
a«-butenedioic anhydride*, 

OOOH 

OCOVHVHCO 

98 06 

5408 

, bromo- . . . 

J.S-fiirandione 

(K'OCBr ('HCO 

176 96 

6409 

, chloro- 


()(l()OCl CHCD 

132 51 

6410 

5411 

— , methyl-. 

Malic acidCd/) 

See Cttraconic anhydride 

II()OCnH(()H)- 

134 09 

5412 

Malic acld(/) 

ordinary malic acid; /-hv- 
droxybutanedioic acid*, l- 
hydrovysuccinic acid 
acetoxysuccinic acid, 0- 
acetyunalic acid 

diethyl hydroxybutanediu- 

CHA^OOH 

HOOCriKOH)- 

134.09 

5413 

, acetate 

t’lI^COOH 

CHsUOOCH- 

176 12 

5414 

, diethyl ester 

tC()OH)CH 2 - 

rooH 

CH2fCOOC2HB)- 

190 19 

5415 

, dimethyl ester 

atc*; ethyl malate 
methyl malate ; methyl hy- 

CH0HC0()C2H6 

CHaOOCCHCOH)- 

162 14 

5416 

, dipropyl ester 

1 

droxysuccinate 
dipropyl hydroxybutane- 

CHzCOOCHi 

C3H7OOCCHOH- 

218 25 


dioate*; propyl malate 

CH2OOOC3H7 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 



Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Melting 
point, “C 

Boiling 
point, C 




No. 

Water 

Alcohol 

Ether, etc. 

5.391 

flat need. f. 


224 d. 


V s. 

V. si. s. 

1 eth. 


w., hex. pi 
f al. 






i. eth. 

5392 

need . 


266 exp. 


0 .54 c. 

i. 

5392 H 








5392 R 

col. moDocl , 

1 

106-7(101) 


V s. 

2 11 



biaxial cr. 
(hygr.) 

1 532**, 

1 541“ 

1 549“; 











w;+5 5* 








init.,-14“ on 
standing 







5393 

col -yel. pr. 


220 d 

d 

0 5“ 

5. 

s. eth. 


f. w. 







5395 








5396 

pr f. w 


156-8 


s. 



5397 







1 . eth. 

5398 

pi 


152-3 


V s. 

.s. b. 

5399 

col monocl. pr 

1 590- 

1.30 .) 

135 d. 

78 82», 

69 9“-’ 

8^5 eth.;s. glac. 





392 6»’‘* 


ac a., acet ; 
V .si. s bz 


5400 

col. liq 

1 064='-2 


225; 

i 

8. 

s eth. 




105 -6*< 



s. eth. 

5401 

col. liq 

1 1606“-' 

-19 

205, 102>' 

1 


5402 







5403 



168 





5404 

need, or pr 


128; 

d 

\ .s 

V .S 

V. s. eth. 



138-41 




V. 8. eth. ; 3. ac. 

5405 

col. pr f 


108 (114); 


^ h 

V s 


eth -chi 


sinters 96 




a. ; si. s. bz , 
chi ;i4)et.eth. 

5406 







V b1 s. ecu 

5407 

col. rhomb 

0 934"- 

53 (57-60) 

202 (196) 

16.322'*’ 

V si s 


need. f. chi 

4 






5408 

hq 



215 




5409 

hq. . 


33 

196.3; 95-- 




5410 

5411 

col. cr 

1 (ior^ 

128 5 

150 d. 

144“ 

V. 8 

.1 s. 

4 



411“ 



5412 

col. need 

1 595 

100 

140 d. 

V s 

V. S. 

6 0 c. eth. 

5413 

cr 


1.34 

d. 

s, d h 


i bz. 

5414 

col liq , 1.4362 

1 128 


253 

.s. 

00 

<* eth. 

5415 

col. hq., 1.4425 

1 2226^- 


242 

1 ' 

00 

« eth. 

5416 

liq., 1.4380 . 

1 075 

10 5 

151“ 

! 


I- 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No, 

Name 

Synonsrms 

Formula 

6417 

Malic acid, O-acetyl*. 

See Malic and, acetate. 


5418 

, a-methyl-. 

See Citramahc and. 


5419 

Malic amide. 

See Malaimde 


5420 

Malonamide 

propanedianude*; malonic 
diamide 

CH2(CONIl2)2. 

5421 

Malonic acid 

propanediOK* acid*; meth- 
anedicarbotylic acid 

HOOCCHoCOOH 

6422 

, diethyl ester 

diethyl propanedioate* . 
ethyl malonate , malonic 
ester 

OH..((^OOC2H6)2 

5423 

, dimethyl ester . 

methyl malonate ; dimethyl 
propanedioate* 

CH2(C()OCH3l2 

5424 

, dipropyl ester 

dipropyl propanedioate*, 
propjl malonate 

CHafOOOCsHT)! 

5425 

, monoethyl ester, 

piperazinium salt 

C4HioN2-2HOOC- 

CH 2 COOC 2 H 6 

5426 

, piperazinium salt 


C 4 H 10 N.. C.-,H404. 

5427 

, acetyl-, diethyl 

ethyl acetylmalonate; di- 

CH 3 COCH- 


ester 

ethyl acetylpropanedioafp* 
2-propenylpropancdioic 
acid * , 3-butene-l ,1-di- 
carboxvlic and* 

(COOCdhh 

6428 

, allyl- 

COOHCH- 
(CH 2 CH CH 2 )- 
COOH 

5429 

, , diethyl ester 

ethyl allylmalonatc, di- 
ethyl (2-propenyllprc)- 
pancdioate*, diethy! 3- 
butene-1 , l-dicarbo\yla( c * 

(^H-. CIICH -CH- 
((^OOCylU)^ 

5430 

, amino- 

2-arainopropanedioic acid* 

COOHCH(NH>)- 

rooH 

6431 

, amyl-, diethyl ester 

ethyl amylmalonato 

Cn3(CH2)4CH. 

fCOOCsHfi). 

6432 

, anilino-, ethyl 

aiiilinomalonic ester; di- 

CJI 5 NI-ICH- 


ester 

ethyl anilinomalonate 

(C(>OCoH5)2 

6433 

, benzylidene- . . 

2-phenyl- 1 , 1 -ethylenedi- 
oarboxylic acid 

CJIbCIIiC- 

((X)0H)2 

5434 

, benzyl-, diethyl 

diethyl benzylpropanedio- 



ester 

ate*, ethyl benzylinalonate 

(C()()C.,H5l- 

5435 

, bromo- 

broinopropanedioic acid* 

BrCII(CC)C)H )2 

6436 

, , diethyl ester . 

diethyl bromopropanedioate* 

BrCH(COOC2Hi,l2 

6437 

, butyl-, diethyl 

ester 

ethyl n-butylmalonate 

(^ir3fcn2)3CH- 

(()()0(UIb)2 

5438 

, sec-butyl-, duthyl 

ester 

ethyl acr-butylmalonate 

C2H5((’H4)ril(Xl- 

((XKKMla)-- 

5439 

, chloro- 

ehloropropanedioK acid* 
diethyl l,'i-diphenyl-2,2- 

ch{M((:u{)H)2 

5440 

, dibenzyl-, diethyl 

(Cr.H50H>)2C- 

5441 

ester 

propaiiodicarboxylate 

((X>()(\.Il6l2 

, dibromo-, diethyl 

, diethyl-, diethyl 

diethyl dibroinopropane- 
dioate* 

diethyl diethyl propane- 

CBr2((X)()C:2H6).. 

5442 

(C2Hb).,C- 


ester 

dioate* 

(COO(XJl6)2 

5443 

, , piperazinium 

salt 


C 4 H 10 N 2 (C 2 H 6 ) 2 - 
C(C00H)2 

5444 

, dihydroiy-. 

, dimethyl-, diethyl 

See Mesoxalic acid. 

5445 

diethyl dimethylpropane- 

(CH3)2a 


ester 

dioate* 

(COOCsIIb). 


•Name approved by the International Union of Chemistry. 
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Mol. 

Wt. 


102 09 
104 06 

160 17 

132 11 

188 22 

350 37 

190 20 
202 20 

144 12 
200 23 

119 08 

230 30 
251 28 
192 16 

250 29 

182 97 

239 08 

216 27 

216 27 

138 51 
340 40 

317 98 

216 27 

246 30 

188 22 




ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 
point, “C 

I Kolubility m grams per 100 ml of 

No, 

and index of 
refraction 

g/ml 

Water : 

Alcohol 

Ether, etc. 

5417 








5418 








5419 








5420 

col monocl. 
need. 

1 631 -- 

170 


8 3» 

i. 

1 . ctb. 

5421 

col tncl . 

135 6 

d 

61 1». 

572® 

5 715 eth. 



* 



73 52 ®, 








92 6*® 



5422 

col. hq., 

1 055 

-49 8 

198 9 

2 082® 

00 

00 eth ; s. chi , 


1.414320 



(94-61*) 



bz. 

5423 

col hq , 

I 1544“" 

-62 

181 

V si. s 

00 

« eth. 


1 41490” 







5424 

col hq 

1 027® 


228 3 




5425 

wh cr 


144 


s 

s h. 

1 . eth. 

5426 

wh er 


180 (d.) 


s. 

s h. 

I. eth. 

5427 

liq 

1 0802S 

240 (120”) 



s. NasCOssol, 

5428 

tncl f eth 


103-5 

d 180 

s 

s 

s. eth , bz. 

5429 

col hq 

1 0147.5U 


222-3 

1 

V s 

V 6 oth. 




(110- 2'<) 




5430 

col cr 


109 d. 


si s 

si s. 



(•flHsO) 
f w 







5431 

col hq , 1 4253 


121-3« 


1 . 

V 8 

V. s. eth. 

5432 

need 


44-5 



V. s 

s eth. 

5433 

pr f w 


d 195 to 


s b 

s. 

si. s eth., CS 2 , 




cinnamic 




ac. a., chi.. 




acid 




bz , Igr ; s. 
acet., et. 
acetate 

5434 

hq 

1 077- 
16 


296-8 

1 



5435 

need f eth... 


I 112-3 d. 



V s. 

V. 8. eth. 

5436 

hq 

1 4022^® 

-54 

235 

1. 

ao 

00 eth. 


* 


(125-715) 




5437 

col hq , 1 425 



235-40; 

I. 

V. s. 

V. 8. eth. 




130-52® 




5438 

col h(i , 1.4248 

0 988‘i 


224-5, 

V si s 

V. s. 

V. s. eth. 




94-5* 




5439 

pr 


133 


V s 

V. s. 

V. s. eth. 

5440 

thk oil 

1 093 

13 

243-6‘» 


s. 

8. eth. 

5441 

hq 



250-6 d. 







(103-6<) 




5442 

col hq , 

0 9857 


223 

V si s 

V 

» eth. 


1 4251610 « 




0) 





(0 990) 






5443 

wh cr 


80-1 


s 

s. 

1 , eth : s. h. 








aoet 

5444 








5445 

col hq.. 

0 99107 


196 52» 

i i- 

«0 

«• eth 


1 410492< 1 




1 




For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

5446 

Malonic acid, ethyl-. . 

ethylproimnedioic acid * ; 1 , 

C2H»CH(C(X)H)2 

132 II 



1-propanedicarboxy he acid • 



6447 

, , diethyl ester . . 

ct hyl ethy Imaloiiate ; ethyl- 

CsHsCH- 

188 22 


malonic ester 

(C00C2H6)2 


6448 

, ethylene-. 

See Vinaconic arid. 



5449 

, (a-ethylpropyl)-, 

diethyl ester 

, heptyl- . . 

ethyl ser-amylmalonate 

(CsHOsCHCH- 

(COOCaHs): 

230 30 

5450 

heptylpropanedioic acid • : 

1 , l-uctanedicarboxylic acid 

OHstCHsleCH- 

202 25 


(COOH)2 


5451 

, hydroxy-. 

See Tartronic and. 



5452 

, isoamyl-, diethyl 

efhvl isoamylmalonatc 

(CH3)2c;h(CH2)2- 

230 30 


ester 


CHtC!00C-.Hi)2 


5453 

, isobutyl- 

3-methvl-l ,1-butanedicar- 

((';h.3)2(^hch- 

160 17 


boxylic acid* 

CH(0C)0H)o 


5454 

, .diethyl ester . 

ethyl iBobutylmalonatc 

(CH,)2CHCH2- 

cmoooCiUth 

216 27 

5455 

, isopropyl-, diethyl 

ethyl isopropylmaloiiate 

(ClhhCllCE- 

202 25 


ester 


(COOroHb): 


5456 

, keto-. 

Sec Mesoxalic and. 



5457 

, methyl-. 

See hoHuennte and. 



5458 

, , diethj 1 e.'ter 

ethyl isosuccinate 

CHaCH- 

174 19 


(C0C)C2H6)2 


5459 

, , dimetlijl ester 

dimethyl methylpropane- 
dioatc*; methyl isosiieinnate 

CH^CH(C()0CH*)2 

146 14 

6459M 

, 0X0- . 

See Mesoxaltc and. 



5460 



CriHrCHCCOOH)*.. 

146 14 


1-butanedicarboxylic a(‘id* 

6461 

, , diethyl ester 



202 25 



(COOCoHtla 


5462 

Malonic anhydride (so- 

called). Siw Carbon suboiide. 



5463 

Malonic diamide. 

See Malonamtde. 



5464 

Malonic dinitrile. 

See Malononiinle. 



5465 

Malonic ester, anilino- 

. See Malontc and, anihno-, elh 

i/l ester. 


5466 

, ethyl-. 

Malonic mononitrile. 

See Malontc and, ethyl-, dxrthy 

1 ester. 


5467 

See .Acetic acid, cyano-. 



5468 

, methyl-. 

See Propionic and, a-cyano-. 



5469 

Malononitrlle 

propan^initnle*, methyl- 


66 06 



ene cyanide; malonic di ni- 
trile 



6470 

Malourea. 

See Barbital. 



5471 

Maltobiose. 

See Maltose 



6472 

Mai tonic acid. 

See o-Gluconic and 



5473 

Maltose 

malt sugar; maltobiose 

Cl2H2ij0lfH20 

360 31 

6474 

Malt sujttar. 

See Maltose 



5475 

Mandelic acid(d/) 

fitt-phenylglycolic acid; dl- 


152 14 



o-hydroxy-a-toluic acid 

(COOH) 


5476 

, gentiobioBule. 

See Amygdalic acid. 



6477 

, o-amino-, ladam 

See Oxtndole, 'A-hydroxy~ 



5478 

, p-isopropyl-(/j 

t-p-wopropylphenylglyrolic 

(CH3)2CIIOkH4- 

194 22 



acid 

CHOHCOOH 


5479 

Mandelonitriletc//) . . 

di-benzaldehydc cyanoh^^- 
drin 

See Amygdedin. 


133 14 

5480 

6481 

, gentiobioside 

n-Mannitol 

CH20HfCH0N)4 

CH 2 OH 

182 17 

rf-maiinite 


5482 

, hexanitrate 

Tiitromannite . . 

C6H8(N()»)6 

452 17 

548:i 

D-Mannoheptitol. 

See Persntol. 


5484 

D- Mannoheptose 


CsHyCObDeCHO.. 

210 18 


♦Name approved by tb( Intcrnati(«ia! Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 

Boiling 
point, *C 

Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 




No. 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc - 

5446 

col rhomb cr 


111 5 

160 d 

s 

s. 

B. eth., bz.. 







chi., et. 
acetate. 


5447 

col, liq., 

1 004- 


211’**; 

V si s. 

V. s 

V. 8. eth. 


1.41802><« 



95-7« 




.5448 








5446 

col. liq., 1 4275 



242-5; 

V. si s 

V s 

V. a. eth 



130“ 




5450 

cr. f bz 


95 


*• 

V s 

V. s. eth., acet. 

5451 








5452 

col. liq., 1 4255 



240-2: 

1 . 

V s 

V. 8 eth. 




l(Ml-5** 




5453 

cr 


107 


V s. 

V > 

V. 8. eth. 

5454 

col liq 

0 983'’ 


225; 

V .si s. 

V s 

V 8. eth 




113-6' 




5455 

col li(| , 1 418 

0 984^ 


211-5 

V si s 

V > 

V. s. eth. 

5456 








5457 


' 



V si .s 


V, 8. eth. 

5458 

col liq , 

1 0192- 


201 4 

V s 


1 41369'* ’ 

* 






5459 

col 111 ] 

1 028^“ 


179 

V si s 

30 

00 eth. 

5459M 

5460 

pi f bz 


96 

d 

45 6» 


8. eth., cbl.; si 







3 bz. 

5461 

col liq 

0 993 


221 

V hi 8 

\ s 

V s. eth. 

5462 








5463 








5464 








5465 








5466 








5467 








5468 







20 eth ;6 7bz. 

5469 

col cr, 

1 049>* 

32 1 

220 

13 3 

40 


1 41463** * 







5470 








.5471 








5472 







i. eth. 

5473 

hue col need 

1 540 

102 5 d 


lOS"- 

V si s. 

5474 





16^« 


s. eth. 

5475 

col rhouib. 

1 361*, 

118 1 

d 

53 6‘«-* 


f bz. 

VO 








1 30(1 






5476 


* 






5477 








5478 



158 





5479 

yel oily liq 

1 124 

-10 (22) 

d 170 

i. 

s. 

s. eth. 

5480 

5481 

cul rhomb. 

1 489-" 

166 1 

295*-5 

15 t>"> 

0 06‘* 

1 eth. 

need. 

* 






5482 

need 

1 604* 

112 

exp. 120 

1. 

2 9» 

2 86» eth. 

5483 



134-5 





5484 

need 



V. 8. 

si s. 



For explanations and ab’brcviations see beginning of table. 

OOf) 




PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

5485 

n-Mannose 

seminose; carubinose 

CH20H(CH0H)4- 

180.16 




CHO 


5486 

, phcnylhydrazoiie 


C6H,206NNHC6 Hb 

270 28 

5487 

Margaric acid 

heptadecanoic acid* ; n-hep- 
tadecoic acid, n-heptade- 
oylic acid 

heptadecanemtnle * , cet yl 
cyanide ; n-hexadecyl cya- 
nide 

See Methane*. 

CH8(CH2 )i6 COOH 

270.45 

5488 

Margaronitrile 

CH3(CH2)i6CN. 

251 45 

5489 

Marsh 



5490 

Meconic acid 

3-hydroxy-4-keto-l ,4-py- 
ran-2,6-dicarbo\ylic acid 

CtHbOt 3 H 2 O 

254 15 

5491 

Meconidine . . 


C2iH23N04 

353 40 

5492 

Meconin 

5,6-dimethoxyphthahde . 

C 10 H 10 O 4 

194.18 

5493 

Melam 


CsIhNn 

235 22 

5494 

Melamine .... 

2,4,^tnamino-8-triazine , 

N:C(NH2)N-C- 

126 13 



cyanurotnamide 

1 





(NH .)N nNU2) 


5495 

Melampyrin. 

Meianiiine. 

See Dulaiol. 



5496 

i^Gmntdtne, diphenyl-. 



5497 

Melene 

( \K)H(,n 

420 79 

5498 

Meletin. 

See Quercetin. 



5498M 

Melibiose 


342 30 

5499 

Melilotic acid 

o-hydroxyhydrocmnainic 


166 17 



acid; o-bydrocoumaric acid 

coon 


5500 

Melissic acid 

CsoHbiCOOIi 

466 81 

5501 

Melissyl alcohol. 

See Myricyl alcohol 



5502 

Mellitic acid 

benzenchexacarboxyhc acid* 

C6(C00H)6 

342 17 

5503 

, hexahydro-. 

See 1 ,2,Z,A,5,b-Cyrlohexanehex 

acarboiylic and*. 


5504 

Mellophanic acid . 

1 ,2,3,4-benzenetetracar- 
boxylic acid* 

C6H2(C00H)4 

254 15 

5505 

l,8(9)-m-Menthadiene 

. See Sylvettrene. 



6506 

l,3>p-Menthadiene. 

1 ,4(8) -p-Menthadiene. 

See a-Terpinene. 



6507 

See Terpinolene. 



5508 

1 ,5-p*Menthadiene. 

See a-PheUandrene. 



5509 

1 (7) ,2-p-Menthadiene. 

See fi-Phdlandrene. 



5510 

l,8(9)-p-Menthadiene. 

3,6-p-Menthadiene-2,5 

See Limonem. 



5511 

5512 

5513 

-dione. See Thymoqmnone. 
-one. See Carvone 
4-iRopropyl-l -methylcyclo- 
hexane , hexahydro-p-cy- 

CHaCeHioCH- 

140 26 

6,8(9) -p-Menthadien-2 
p-Menthane 


(CH3)2 



mene, terpane; mentho- 
naphtheiic 



5514 

, 1,4-epoxy-. 

See 1,4-Ctneo/c. 



5515 

, 1,8-epoxy-. 

See Cineole 



5516 

1 ,8-p-Menthanediol. 

See Terjnnol. 



5517 

2-p-Menthanol. 

See Carwmenthd. 



5518 

3-p-Menthanol. 

See Menthol. 



5519 

3-p-Menthanone. 
</-Menthene 

See Menthone. 



5520 

d-3-p-raeiithene; d-i-iso- 

CioHiB. 

138 25 



propyl- 1-methy 1-3-cy clo- 
ncxene 



5521 

1-p-Menthene. 

See Carvomenthene. 



5522 

, 6,8-epoxy-. 

See dlrPind. 



5523 

i-l-p-Menthene-6,8-dl 

ol. See Find, hydrate. 



5524 

l-p-Mcnthen-8-ol. 

See a-T/arjnmol. 



5525 

8(9)-p-Menthen-2-ol. 

See Carwol, dihydro-. 




*Name approved by the International Union of Chenustry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

McltmR 
pmnt, "C 

5485 

col rhomb, 
pr f al. 

1 539 

132 

5486 

nearly col 


186-8 

5487 

col. pi . . 

0 8578y 

60 66 
(58-9) 

5488 

5489 

col cr 

1 4448 - 
0 

31-35 5 

5490 

rhomb, tab 


- 3 H 50, 100 

5491 

yel amor 


58 

5492 

col need 


101 

5493 

or powd 


d. 

5494 

5495 

5496 

monocl. pr , 

1 490. 1 743, 

1 872 


<2.50 

5497 

5498 

col 

0 890 

63 

5498M 

cr 


85 

5499 

pr. f. w . 


83 

5500 

5501 

col. sc. or 
need f. al. 


91 9-2 1 

5502 

5503 

col. need. f. al 


286 

5504 

5505 

5506 

5507 

5508 

5509 

5510 

5511 

5512 

cr f. w 


238 d. 

5513 

5514 

5515 

5516 

5517 

5518 

5519 

col hq , 1 437 

0 793- 
0 


5520 

5521 

5522 

5523 

5524 

5525 

col liq , 

1 44813-® < 

0 8073 



Boiling 

Solubility in grams per 100 ml of 

point, X 

Water 

Alcohol 

Ether, etc. 


2481’ 

V si s. 

1 . eth 


1 

s h. 


227100 

• 

25 2^ 

V. 3 . eth. 


1 

si. s. 

sl s. eth. 

d 

2.5100 

si 8 

sl s. eth. ; v. sl. 
s. chi. 

155 subl. 

subl. 

0 14 c : 
4 5h 
i. 

si s. 

S. 

sl S 

V si s 
h. 

s eth., bz., 
chi., amyl al. 
s. KOH 

1 eth 

380 

1 

3 6 ’* 

V. sl s eth,, 
bz. 


518 

s. 

s. eth. 


1 

sl. S. c., 
8. h. 

V. sl. s. eth. 

d 

V .S 

8. 

s. H 2 SO 4 





169-70 

(164-7) 

i 

V. 8. 

V. s. eth. 

168 


S. 

s. eth., bz. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

5526 

3-p-Menthen-2-one. 

See Carvenone 



5527 

8(9) -p-Menthen-2-one. 

See ('arvone, dihydro-. 



5528 

4(8)-p-Menthen-i-one. 

See Pulegone. 



5529 

/-Menthol 

/-3-;>-inenthanol , /-hexahy - 
drothymol 

Ci«H,9()H .... 

156 26 

5530 

, a-methoxvi8obutyrate. 

See hobutyric actd a-meihoxu-, 

'\-Thmenthyl ester. 


5531 

Menthonaphthene. 

See p-Menthane 

r,oH,80 


5532 

/-Menthone 

/-3-p-menthanone 

154 25 

5533 

Merchurochrome 220 

di bromoh vdroxymercuD- 

rL>oH8Br,HRNa_>- 

804 75 


soluble 

fluorescein disodium salt 

Oo 3H/) 


5534 

Mercury, diethyl- 

mercury d:?thyl ; mercurv 
et hyl 

Hgtr-dL), 

258 73 

5535 

, di-2-furyl- 

2,2'-niercuridifuran 

(%H3() Hg CiHsO 

334 74 

5536 

, diisobutyl- 


[irHdt>CHCH2l.Hg 

314 84 

5537 

— , dimethyl- 

mercury methyl 

HglCH.,): 

230 68 

5538 

, di-1 -naphthyl-'^ 

mercury di-a-naphthyl 

HgfC,oH,)2 

454 92 

5539 

, diphenyl- ^ 

mercury dipheny 1 . mercui \ 
phenvl 

((\IU)..Hg 

354 81 

5540 

, dipropyl- 


286 78 

5541 

, di-o-tolyl- 


((^HsCeHihHg 

382 86 

5542 

, di-p-tolyl- 



382 86 

5542M 

Mercury chloride, n- 

?/-butylmereunc chloride 


293 18 


butyl- 




5543 

— -• , ethyl- 

ethj Imercunc chloride 

(’.HbHgCn 

265 13 

5544 

— , methyl-^ 


ClWIgCl 

251 10 

5545 

, phenyi- 

1 liloromercunbenzene 

CflHsHgCl 

313 17 

5546 

, p-tol>l- 

;>-chloromerc un tol uei le 

('HaCeHiHgCil 

327 19 

5547 

Mercury mercaptide 


HgfSC^Hfc)! 

322 85 

5548 

Mesaconic acid 

methylfumanc acid 

H()()('(CH,)- 

130 10 




C CHCOOH 


5549 

Mescaline 

mezcahne 

CnHuNOa . 

211 26 

5550 

Mesidine 

2,4,6-tnmelhylamliue 

f("H.,)aC6H.NH2 

135 20 

5551 

Mesitol 

2,4,6-tnmethylphenol, 2- 

(CHjIsCgH/lH 

136 19 

5552 

Mesitylene 

hydroxymesitylene 

1 ,3,5-tnmethylbenzene , 

((nijfsCVHs . 

120 19 


sym-tnmethylbenzene 



5553 

- , a-bromoisohutyr 

yl-. See hobulyrophenoiie, a-b 

romo-2,i,(^trmeihyl 


5554 

— , 2,4-dihydroxy-. 

See Menornnol 



5555 

— 2,4-dinitro- 

1 ,3,5-trimethyl-2,4-diiutro- 
benzene 

See Cyclohexane, l,i,5-trimethy 

(NOo)2CeH(CH3)3 

210 19 

5556 

— , hexahydro-. 

/- 


5557 

, 2-hydroxy-. 

See Mesitol 



5558 

, 2-nitro- 

1 ,3,6-trimethyl-2-nltrol>eu- 

(CH,),C«H2N02 

165 19 



zerie 



5559 

, 2,4,6-tribromo- 



356 91 


*Name approved by the International Union of Chemistry. 





ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


Solubility in gramus ner 100 ml of 


form, color 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, “C 

point, T 

Water 

Alcohol 

Ether, etc. 

5526 








5527 








5528 


0 890-- 






5529 

col. trim. ; liq., 

35 5; 42 5* 

215 

0 04 c. 

V. 8. 

V. 8. eth.; s. 


1.460” •.solid, 
1.497, 1.476 

1 6 





chi., pet. eth., 
glac. ac. a. 

5530 







5531 








5532 

col. lui. 

0 896 

6 6 

207 

si 8 


• eth., CSt+ 








bz. 

5533 

irid grn. sc 




s. 

0 015 

1 . eth,, chi. 

5534 

1539y0»-V . 

2 4t)60” 


1,59: 5716 

1. 

si. S. 

8. eth. 

5535 

col cr. f. w.- 


114 

156’ 

.s. h 




acet 




-f-acet 



5536 

col llQ 

1 83515 

volat. UK» 

205-7 

V si s 

d. 

8. eth. 

5537 

col liq.. 

2 95412“* 


95 

1 

s. 

8. eth., Igr. 


1..5327”-* 

* 





5538 

leaf f. bz 

1 944 

243 

d. 

1 

sl. s. h 

sl. 8 eth.; 8. 








chi, CSz 

5539 

rhomb need. 

2 318 

121 8 

204“ 

1 

si s. h. 

sl. 8 eth.; 8. 





>306 d. 



bz , chi., (ilSz 

.5540 

col mobile liq 

2 I2tifl 


189-91 

1 

s. 

V. 8. eth. 

5541 

tncl f bz 


107 

219»4 



s. h bz. 

5542 

col. need. f. bz 


235-9 

d 

1 

si s. 

1 eth.; 8 CSz, 
h bz. 

5542M 

wh. silv 


127 


1 

■Sl 3 C 

8 eth. 


irid. leaf. 







5543 

8ilv irid. leaf 

3 5 

192 6 


1 

sl s r, 

8. eth 







V s h 


5544 

wh. cr., dis- 

4 063 

170 

volat 100 





agreeable 

odor 







5545 

wh satiny 


251 



sl S h 

sl. 8. eth., bz.. 


leaf 






pyr 

5546 

rhomb, silky 


233 


1. 

sl s. h. 

1 . eth ; sl. s. 


tab. 






bz.,chl.,acet., 

pyr. 

5547 

leaf f al 


76 

d 

V. si, s 

.1 29 h 

6 7“ eth. 

5548 

col need f 

1 466 

202-4 

250 d 

2 7i», 

24 14” 

a. eth.; v. sl. 8. 


w. or al. 




1181“ 

90^0 

bz , chi., CSz, 
pet, eth. 

5549 

col. alk. oil . 



180” 

s 

s 

i. eth.; s. chi., 
hz. 

5550 

liq .... 

0 9i)3 

<-15 

233 




5551 

need . . 


69 (72) 

220 

V si. 8. 

V 3. 

V. 8. eth. 

6552 

rhomb., col. 
hq . 1.4967 

0 8(>;i4*;^ 

-52 7 

164 6 

1. 

S. 

s. eth. 

5553 







5554 








5555 

rhomb, f al 


86 


1. 

s h. 


5556 








5557 








5558 

rhomb, pr. f.al. 


44 

255 

■ 

V. s. h. 


5559 

tricl.need.f. al. 


224 


i. 

V. sl. 8 

s. bz. 







h. 



For explanations and abbreviations sec beginning of table. 

909 





PHYSICAL CONSTANTS OF 






Mol. 

No 

Name 

Synonyms 

Formula 

Wt. 

5560 

Mesitylene, 2,4,6-tri- 


{NI).)3C6(CH3)3 

255 19 


nitro- 




5561 

Mesltylene-eao-carbox 

ylic acid. See fi-JsoduryJir a 

ctd 


5562 

Mesitylenic acid 

3,5-dimethylbenzoic acid , 
3,5-xyhc acid , sym-vi- 
xylic acid 

(CH3')2Cf.H3COOH 

150 17 


5563 


4-mcthyl-3-penten-2-one* , 
isopropyl ideneacetone 

(CH3)2(!-CH- 

98 14 


COCHs 

5564 

Mesocystine. 

See Cystine, mesa-. 



5565 

Mesorcinol 

2,4,6-trimethylre8orciii()l , 
2,4-dihydro\ymesitylene 

(CH3)3C6H(0H)2 

152 19 

5566 

5567 

Meso tartaric acid. 
Mesoxalic acid 

See i-Tarlanc acid 
dihydroxy- or oxopropaiie- 
dioic acid*, dihvdroxv- 

(H0)2C(C()0H)2 

136 06 


or 0C(C()()H)2 

(118 05) 


or kctomalonic acid 

5568 

, diethyl ester 

diethyl oxopropanedioate*. 

CO(CO()C2lIb)‘> 

174 15 


ethyl ketomalonatc, ethyl 
niesoxalate 




5569 

, diethyl ester hydrate 

diethyl dihydroxypropane- 


192 17 


dioate* , ethyl dihydroxj - 
malonate 

((’OOC-Hb): 



5570 

Metaacetaldehyde. 

See Metaldehyde 



5572 

Metacrolein 


iCslhOh 

168 19 

5573 

Metadiazine. 

See Pyrimidine 



5574 

Metaformaldehyde. 

See Polyoxymethylene. 



5575 

Metaldehyde 

metaacetaldehyde 

(C2H40)i6 

(44- 





05)4-b 

5576 

Metanilic acid . . 

wi-aminobenzenesulfonie 

NH2C6H4S03H 

200 21 



acid , m-anilinesulfonic 
acid 



5577 

Metastyrene ... 

(CsHs), 

(104- 

14), 

5578 

Metathiazole. 

See Thiazole 


5579 

Methacetin. 

See ]>-Acetanmde 



5579M 

Methacrolein. 

See Acrolein, a-methyP 



5580 

Methacrylic acid . . . 

2-methylpropetioic acid*, 

CHs C(CH3''- 

86 09 



a-methylacryhc acid 

COOH 


5580D 

, butyl ester . 

n-butyl methacrylate 

CUz C(Clh')- 
COOCdh 

142 19 

5580G 

, ethyl ester 

ethyl methacrylate 

CH2 (’(CHs)- 

114 14 



COCK^yHb 


5580K 

, isobutyl ester 

isobutyl methacrylate 

Clh ClCHjlCOO- 

142 19 


cH2cn(cii3»2 


558()N 

— — , isopropyl ester 

isopropyl methacrylate 

(llo rtCHal- 

128 17 



C()()CII(('H3)2 


5580R 

, methyl ester 

methyl methacrylate 

Clh t’CCHa)- 

100 11 


CtKK^Hs 


5580U 

, propyl ester 

propyl methacrylate 

CIL C(CH3)- 
COOCaHi 

128 17 

5581 

Methanal^. 

See Formaldehyde 



5582 

Methanamide*. 

See Fortnamide 



5583 

Methanamidine, amin 

0 -*. See Guanidine. 



5584 

Methane* 

marsh gas , methyl hydride 

Clh 

16 Ot 

5585 

, acetylbenzoyl-. 

See Acetone, benzoyl-. 



5586 

, amino-. 

See Methylamtne*. 



5587 

, 4-amino-4',4"-bi 

sdimethylaminotriphen 

yl-. See prPeucantl 

me, 

5588 

— — , aminodiphenyl-. 

See Aniline, benzyl-. 


5589 

, of-aminodipheny 

I-. See Benzohydrylamine 




♦Name approved by the International Uruon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *0 

Boiling 

Solubility in grains per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc 

5560 

5561 

tricl need f.al. 


230-2 

exp 415 


1 c , 
sl s. h. 

sl. 8 h.eth., 
acet. 

5562 

monocl f. al. 


166 

subl 

V. si 8. 

V s 

V. 8. eth. 

5563 

5564 

col. oily liq., 
1.446»« 

0.8539y 

-59 

128 7 
(131 4) 

3 0 

OO 

« eth. 

5565 

leaf 


150 

275 5 

si. s. c. 

V. s. 

V. s. eth. 

5566 








5567 

col deliq. 
need. 


121 si. d 


V s. 

s. 

s. eth. 

5568 

5569 

It. yel -grn 
oil, 

I 4I8r)5»*« 
col pi. f bz 

> ‘“-H 

ca.-30 

57 

ca.-220; 

11529 

ca. 200 

1. 

s 

s eth. 

5570 








5572 

5573 

5574 

need 


46 

170 

V si s 

h. 

s 

s. eth. 

5575 

5576 

col tetr. need 
or pr. f. al., 

1 530, 1.430 
need (anh.); 
tricl pr 


246 2 
(sealed 
tube) 
d. 

subl. 112-5 

1 

0 6720 

1 8’0 

2 92*2.5 

0 535 eth. 

V sl 8. eth. 

5577 

5578 

5579 
5579M 

vitreous 

1 054‘» 

d. 


i. 

i 

V sl 8 eth. 

5580 

col pr., 

1 43143 

1 015"^ 

16 

163 

b. 

90 

w eth. 

5580 D 

col. hq., 

1 426“' « 

0 895” 


163 


90 

» eth. 

5580G 

col. liq., 

1.4142® 

0 907®^ 


117 

V. sl s 

OO 

» eth. 

5580 K 

col liq., 

1.4182< 

0 889- - 
1& .6 


155 

i 

90 

« eth. 

5580 N 

col hq , 

1.4122« 

0 89o” 


127 

1. 

« 

w eth. 

5580R 

col ll(] , 

1.413" 

0 936” 

la -50 

100 

V. sl. s 

OO 

00 eth 

5580U 

5581 

5582 

5583 

col hq , 
1,42015.0 

0 902i;^ 


141 

1 

M 

OO eth. 

5584 

5585 

5586 
6587 

5588 

5589 

col gas 

N,N,N\N\ telra 

0 415-'«^ 

0 7l68*g/l 

methyl-. 

-184 

-161.6 

9'" cm* 

60 cm* 

91» cm* eth. 


For explanations and" abbreviations see beginning of table. 
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PH\SICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonvnis 

Formula 

Wt 

5590 

Methane, aminotriphe 

nyl-. See Ajidtne, beiizohydry 

U. 


5591 

, amyldimethyf-. 

See Heptane, 2-methyl-* 



5592 

, amylethylmethyl 

-. »See Octane, 3-methyl-*. 



5593 

, benzoyltriphenyl 

-. See fi-Benzopinacdin 



5594 

, benzyltriphenyl-. 

— 4,4'-bisdiinethyl 

See Ethane, \,\,\,2-ietraphenyl 



5595 

aminotriphenyl-. See.4ru 

line, p,p'-henzylidene 

bi8-S . 

5596 

, bis(2,4-dinltro- 

2,2'4,4-tetranitroditan 

({N02)2C6H3]2CH2 

348 23 


phenyl) - 


5597 

— bromo-*. 

See Methyl bromide. 



5598 

, bromotrichloro-* 


CBrCls .. 

198 30 

5599 

, butylelhylmethy 

1. See Heptane, 3-methyl-* 



5600 

, sec-butylethylm 

ethyl-. See Hexane, 3,4-dtmei 

hyU*. 


5601 

, terr-butyltrimet 

hyl-. See Butane, ‘2,2^i,3-tetra 

methyl-*. 


5602 

, isobutyltrimethy 

1-. See Pentane, 2,2,4-tnmethyl 

-•. 


5()03 

-- — , chloro-*. 

See Methyl chloride. 



5604 

— chloro(chloromet 

hoxy)-*. Sec Ether, buchloro 

methyl 


5604M 

, chlorodifluoro-* 

rHClF2 

86 48 

5605 

, chloroethylmeth 

yl-. See eec-Hutyl chloride 



5606 

, chloromethoxy-^. 

See Ether, chloromefhyl methyl 



5606M 

, chlorotrifluoro-* 


CC!F* 

104 47 

5607 

, chlorotrimethyl- 

. See tert-Butyl cldonde. 

(C6H6)3CC1 


5608 

— — , chlorotrlphenyl- 


278 77 

5609 

, cyclohexyl-. 

, 4,4'-diaminodiph 

See Cyclohexane, methyl- 



5610 

enyl-. See .Aniline, p,p'-methy 
p,p'-benzaldian)hne, 4,4'- 

lenedi-. 


6011 

— , p,p'-diaminotrl- 

CeHiCH- 

274 35 


phenyl- 

diaminotritan 



5613 

6614 

6615 


azimethylene 

1,3-diphenyl-l ,3-pr()pane- 
dione 

See Methylene bromide 

('H 2 N 2 

42 04 

rlitiAriTrtyla 

(C6H6C0)'.CH2 

224 25 

— , dibromo-*. 

5616 

, dichloro-*. 

See Methylene chloride 



5617 

, dichlorodi- 

difluorodiehlororaefhane* 

rrisFn 

120 <12 


fluoro-* 




5618 

, dichlorodimethyl 

See Propane, 2, 2-dirhloro-* 



6619 

— — , dichlorofluoro-* 


rHCFF 

102 93 

5620 

, diethoxy- 

formaldehyde diethylacetal , 

(^H,(0C.H6)2 

104 15 


methylene diethyl ether, 
diethyl formal ; ethylal 




5621 

, diethyldimethyl- 

. See Pentane, 3,3-dtmethyl-*, 



5622 

, diethylisopropyl- 

.See Pentane, 3-cthyl-2-methyl- 

*. 


5623 

, diethylmethyl-. 

See Pentane, 3-methyl-*. 



6624 

, diethylpropyl-. 

See Hejcane, 3-ethyl-*. 



5624M 

, difluoro-'*'. 

See Methylene fluoride. 
p,p'-methylenediphenol 



6625 

, 4,4'-dihydroxy- 

HOC6H4CH2C6H4- 

2(K) 23 


diphenyl- 

OH 


5626 

— , diisobutyl-. 

See Heptane, 2,(S-dimethyP* 



6627 

, diisopropyl-. 

See Pentane, 2,4-dimethyl-*. 

CH2(OCHa)2 


5628 

, dimethoxy-* 

formaldehyde dimethyl- 

76 09 


acetal , methylene dimethyl 
ether , format , methylal 



6629 

, dimethyl-. 

See Propane*. 



6630 

— ~. dimethylene. 

See Propadiene * 



6631 

— , dimethylpropyl-. 

See Pentane, 2-methyl-*. 

(CioH7)2CH2 . 


6632 

, di-1 -naphthyl-. 


268 34 

5633 

, di-2-naphthyl-. 


(Ci()H7)2CH2 . 

268 34 

6634 

, dinitro-* 


CH2(N02)2 

106 04 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Flolubilitv in nrams ner 100 ml of 


form, color 

Melting 
point, “C 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

5590 








5591 








5592 








5593 








5594 








5595 

N-dimeikyU. 
yel pr. f 







5596 


172 



1 . 

i. eth.; s. alk.; 


glac. ac. a. 






sl. s bz. 

5.597 








5598 

col hcj., 1.5300 

1 959*5 

21 

104 07 

i 

30 

90 eth. 

5599 







5600 

5601 

5602 

5003 

5004 
5604M 

cul gas 

3 87» 

140 

-40 8 

3 . 



5605 

5006 

5606M 

5607 

col gas 


-181 

-80 




5608 

col need 


112(106-9) 

310 

i., d. 

sl s 

sl s eth.; V. s. 







bz. 

5609 








,5610 








5611 

col cr f eth 


1.39 (1.36-7) 


V. si s. 

V s. 

V. s eth.; s. 
chi., Igr. 
s. eth. 

.5013 

yel pois gas 


-14.') 

-23; exp. 

d. 

s. 


at ord. temp 



200 




5014 

rhomb 


72-3,78 

219-21** 

V. si. B. 

4 43*»-» 

V. 8 eth.; 3 . 








chi 

5615 








5616 








5617 

col. gas . . 

1 480'»* 

-160 

-28 

1. 

s 

8. 0th. 

5618 








.5619 

col liq or gas 

1 421* 

-127 

8 9 

1. 

s. 

s eth. 

5020 


0 83465*** 

-66 5 

89 

9 1** 



5021 

5022 

5023 
5624 
5024M 








5625 

leaf or need. 


1.58 

subl. 


s 

s eth , alk , 

f. h w. 






chi ; 1 . CSj 

5626 








5627 








5028 

col hq , 

1) 8560 

104 8 

44 

V s. 

00 

90 eth. 


1.35344 







5029 








5030 








5631 








5032 

sm pr f. al 


109.107-8) 

270i<; dist. 

0 83, 


s eth , chi., bz. 




>360 

6 07™ 


5633 

need. f. al. or 


9.3 


1 . 

V. 8. 

s. bz. 


eth. 







5(534 

yel. unst. 91 I. 


liq at-15 

100 exp 

s. 

S. 

8 . eth. 


For explanations and abbreviations see beginning of table. 




PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

6635 

Methane, diphenyl- 

bcnzylbenzene , ditan 

(C6H5)2CH2 

168 23 

5636 

, , o-rarboxyhc acid 

See Benzoic acid, o-benzyl-. 



5637 

- — , diphenylene-. 

See Fluorene 


258 35 

5638 

, diphenyl-m- 

3-mcthyltntan 

CHsCflIUCH- 


tolyl- 


(C6il&)2 


5639 

, diphenyl-p- 

4-methyltntan 

CH 3 C 6 H 4 CH- 

258 36 


tolyl- 


(C6Hj)2 


6640 

, dipropoxy-*. . . . 

formaldehyde dipropyl ace- 
tal, methylene dipropyl 
ether 

See Butane, 2-methyl-* 

CH2(0C3H7)2 

132 20 

5641 

, ethyldimethyl-. 



5642 

, p-ethyldiphenyl-. 

See Benzene, l-benzyl-i-eihyl- 



5643 

- , ethyldiprbpyl-. 

See Heptane, i-ethyl-*. 



5644 

, ethylisobutyl-. 

See Hexane, 2-methyl-* 



5645 

, ethylisobutylmet 

hyl-. See Hexane, 2,4-dimeihyl 



5646 

— — , ethylisopropylme 

thyl-. See Pentane, 2,ii-dimeth 

yl-*- 


6647 

, ethylmethylprop 

yl-. Hexane, ‘i-methyl-*. 



5648 

, ethyltrimethyl-. 

See Butane, 2,2-dimethylr* 



5649 

, fluoro-*. 

See Methyl fluoride 



6650 

, p-hydroxydiphen 

yl-. See Phenol, p-benzyl-. 



5661 

, iodo-*. 

See Methyl iodide. 



5652 

, isopropyldimeth 

yl-. See Butane, 2,Z-dimethylr* 

ethyl-*. 


6653 

, isopropylmethyl 

propyl-. See Hexane, 2,‘6-dim 


6654 

, isopropyltrlmeth 

yl-. See Butane, 2,2,'i-trimethy 

1-*. 


5655 

, methoxy-*. 

See Methyl ether. 



6656 

, methyldipropyl-. 

See Heptane, 4-methyU*. 



5657 

, methyldithio-*. 

See Methyl disulfide 



6657H 

— , xnethylsulfinyl-*. 

See Methyl sulfoxide 



6657R 

, methylaulfonyl-* 

• See Methyl sulfone 



5658 

— — , methylthio-*. 

See Methyl sulfide 

C 10 H 7 CH 2 C 6 HB 

218 28 

5659 

, 1-naphthyl- 

l-benzylnaphthaleiie 


phenyl - 


C^(,H7CH2C6Hb 


6660 

, 2-naphthyl- 

2-bcnzylnaphthalene 

218 28 


phenyl- 


CHaN02 

61 04 

6661 

, nitro-* . 


6662 

— , OXO-. 

See Formaldehyde 



5663 

, a-oxodiphenyl-. 

See Benzophenone 



5664 

phenyl-. 

See Toluene 

CoRbCH- 

272 37 

6665 

- , phenyldi-p- 

4,4'-dimethyltntan 


tolyl- 


(C6Hi(/H.i)2 


6666 

, phenyl-m-tolyl- 

m-benzyltoluene 

C6H6()H..C:6H4rH3 

182 25 

5667 

, phenyl-p-tolyl- 

p-benzyltoluene 

CeHsCHjCeH^iCHs 

182 25 

5668 

, tetrabromo-*. 

See Carbon tetrabromide. 



6669 

, tetrachloro-*. 

See Carbon tetrachloride. 



5670 

, tetraethoxy-*. 

See Orthocarbonic acid, tetraeth 

yl ester. 


5670M 

, tetrafluoro-*. 

See Carbon tctrafluonde 



5671 

, tetralodo-*. 

See Carbon tetraiodide. 



6672 

— , tetramethyl-. 
, p,p'-tetramethyl 

See Propane, 2,2-dimethyl-*. 

dine, p,p'-methyleneb 

' »8 [N,N- 

5673 

diaminodiphenjyl-. See A n 

5674 

, p-tetramethyldi 

, tetranitro-* 

aminotripnenyf-. See /ini 

; line, p,p'-benzylidene 

'■ bis-N,N- 

5675 


C(N02)4 

196 04 

5676 

, tetraphenyl- 


(C6lU)4C 

320 41 

5677 

, tetrapropoxy-. 

triaminotriphen 

See Orthocarbonic acid, tetrapro 

1 pyl ester. 


6678 

yl-. See Leucaniline 




♦Name approved by the International Union of Cheoustry 
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ORGANIC COMPOUNDS (Continued) 


No. 


Crystalline 
form, color 
and index of 
refraction 


5635 


5637 

5638 


5639 

5640 

5641 

5642 

5643 

5644 

5645 

5646 
6647 

5648 

5649 

5650 

5651 

5652 

5653 

5654 

5655 

5656 

5657 

5657 H 
5657R 

5658 

5659 

5660 

5661 

5662 


col rhomb, 
need., 

1 578841T 


pr f al 
pr. f mo al 


monocl. leaf, 
f. al 

monocl. pr. 
f.al. 
col liq., 
1.3818“ 


5664 

5665 


need. f. me al 


6666 hq . 
5667 hq 


6668 

5669 

5670 
5670M 

5671 

5672 
6673 
5674 
5676 


dimdhylr. 
dimethyl-. 
col. hq., 
1.43m‘«-® 


5676 


col. rhomb, 
f.bz. 


6677 

5678 


Density 

g/ml 

Melting 
point, ‘C 

Boiling 
point, *C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

1 0008- 

26-7 

261-2 

i. 

s. 

8. eth., chi. 



(264 7) 




1 07>« 

62 

354706 


.si, s. 

V. s eth,; b. 






bz., chi , ac. 






a, Igr 


71 

360 

i 

s 

V 8 Pth., bz. 






ac a ; s. Igr. 

0 835 

4 


137-40 




1.165" 

59 

350 


1 26“ 

35.7 c. eth.; b. 





2 6278 

bz., CSt, chl. 

1 176 

35 5 

350 

1. 

2 3“ 

V. 8. bz. 

1 130?^ 

frz -29 

101 

9-10 cc 

s. 

s eth., alk. 


56 



.s. 

V. s. eth., eSa, 






bz., chi. 

0 997”-'^ 


2757« 


s. 

8. eth. 

0 99517.5 

-30 

285-6 


s 

8. eth.; V.8. chl. 



(279-80) 




1 650W 

13 

125 7 

1. 

s. 

s. eth. 


285 

431 

1. 

i. 

i. eUi., Igr., ac. 






a.;s. h. bz. 


For explanations and abbroviat ions sec beginmng of table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mol 

Wt 

5679 

Methane, tribenzoyl-. 


(C^HfrCfUaCH. 

328 35 

6680 

, trlbromo-*. 

»See Brotnoforni 



5681 

, tribromonitro-*. 

See Bromoptmn. 



5682 

, trichloro-'*’. 

See Chloroform 



5683 

, trichlorofluoro-** 


CClsF 

137 38 

5684 

, trichloronitro-*. 

See Chlorov^rrin 



6685 

— triethoxy 

See Orthoformic at x<i, tnethul es 

ter 


6686 

, triethyl-. 

See Pentane, ?i-elhxjl-*. 



5687 

, triethylmethyl-. 

See Pentant, i-ethyl-^-methyl-* 



6688 

, trlfluoro-*. 

See Fluoroform 



5689 

, triiodo-*. 

See Iodoform 



6690 

— — , triisopropoxy-. 

See Orthoformu aetd, tnisopro 

pyl ester. 


6691 

, trimethoxy-. 

ike Orthoformu acid, trimethyl 

ester. 


5692 

, trimethyl-. 

Sec hohutane 



6693 

, trimethylpropyl- 

. iktc Pentane, ‘1,2-dtmethyl-*. 



5694 

— — , trinitro-*. 

See Nitroform 



5695 

, p 3 -trinitrotriphe 

nyl-. Methane tnsiiy-xntro 

phenyl)-. 


5696 

, triphenoxy-. 

^lecOrtkoforniH acid, tnphenyl 

ester 


6697 

, triphenyl- ... . 


(CfiHb )sCH 

244 32 

5698 

— , , o-carboxvlic acid. 

See Benzole nexd, o-hemohydni 

U 


5699 

— , tripropoxy-. 

See Orthoformte acid, fri propyl 

ester. 


6699H 

, tris (hydroxy met 

hyDamino-. See h'S-Propa 

nediol, 2-amino-2-hy 

droxy- 

5699M 

. tristhydroxymet 

hyl)nitro-. See h3-Propaned 

iol, 2-hydroxymethyl-2 

-ntiro-* 

5700 

, tri8(p-nitro- 

p 3 -tnnitrotripheiiylnicthane 

(N()2r6H4)3CH 

379 32 


phenyl)- 




6701 

Methanearsonic acid . 

methvlarsimf ai id 

rHasO(OH)2 

139 9t, 

5702 

Methaneazobenzene. 

See Benzeneazomelhane 



5703 

Methanecarbothiolic a 

cid. See Acetic acid, thiol- 



5704 

Methanedicarboxylic a 

cid. Hoe Malonie euid 



5705 

Methanediol*, esters. 

See "methylene diester" under 

thedifTerent acids 


6706 

, 2-furyl-, (hacetate 

See Furfural, dxaretate 



5707 

Methanedisulfonic aci 

d*. See Methiomr acid 



5708 

Methane oxide, diphen 

yl-. See \anihene 



5709 

Methanephosphonic 

methylphosphinic acid 

CH,POfOH)2 

96 03 

6710 

Methanesiliconic acid 

siheoacetie acid 

CII 3 S 1 OOH 

76 10 

5711 

Methanestannonic 

methy Istannonic a<‘id, 

CHjSnOOH 

16b 74 


acid 

methylstaunu acid 



5712 

Methanesulfonic acid* 

methylsulfonn and 

CH 3 SO 3 H 

96 1(1 

5713 

Methanesulfonyl 


CH 3 VSO 2 CI 

114 o.') 


chloride* 




5714 

Methanethial*. 

See Formaldehyde, thio- 



5715 

Methanethiol ^ 

niethyl mercaptan 

(^HaSH 

48 10 

6716 

— — , 2-furyl-. 

See Furfuryl mercaptan 



5717 

Methanethiolic acid, a 

mino-*, ethyl ester Set‘ Cnif> 

ainic acid, thiolr, eihy 

/ C.^f(T 

5718 

Methanoic acid*. 

See Formic acid 



5719 

Methanol* 

methyl alcohol, carbinol, 

CHaOII 

32 04 



wood alcohol 



5720 

Methenamine. 

See Ilexarmthylenetetramine 



6721 

Methenyl amidoxime. 

See Formamide, oxime 



5722 

Methionic acid 

methanedisulfonic and*, 

CH2(S03H)2 

176 10 



methylenedisulfonic acid 




’♦'Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 


No 


5679 


5680 

5681 

5682 

5683 

5684 

5685 

5686 

5687 


5690 

5691 

5692 


5695 

5696 

5697 


5698 


5700 

5701 

5702 

5703 

5704 

5705 

5706 

5707 

5708 

5709 


5710 

5711 

5712 

5713 


5714 

5715 


6716 

5717 

5718 

5719 


5720 

5721 

5722 


Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 

Solubility in grains per 100 ml of 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

need f, al 


224-5 

subl. 


V si. s. 

V. si. s. eth.isK 
8.acet ; s. CSt 

col. Iiq . 

1 4941 ' 2 

-111 

24 1 

i. 

s 

3. eth. 

col rhomb, 
leaf, 

1.5839” 

1 014^* 

1 

92 5 

359 2 


si s c , 
V 8 h 

V s eth.; g. 
bz , rhi. 

^ meihylr. 

sc f bz 

monocl. leaf, 
f al. 


212 5 (207) 

161 


s 

i 

s 

V si s. eth ^ 
bz.glac.ac a. 

amor powd 

wh. amor, 
powd. 
col. liq 

bq 

1 4S1 

1 51 

105 

llliu.S 

167'* d. 

160 

1 

1 

V s 

1 


s. eth., cone. 
KOH 

s. a , alk ; i. 
org. solv. 

V. s eth. 
s. eth. 

liq or gas . . 

0 868^®, 

0 8599*-* 

-123 1 

1 121) 

7 6, 5 8”-’ 

si. s., d. 

V s 

V s. eth. 

col. liq., 
1.33118»<“ 

0 79609'‘^: 

0 7928 y 

(0 7917*^) 

-97 8 

64 65 


» 

» eth. 

hyg. need . . 




s. 

s 



For explanations and abbreviations sec beginaung of table. 
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PHYSICAL CONSTANTS OF 


1 




Mol 

No 

Name 

Synonyms 

Formula 

Wt. 

5723 

d/-Methionine 

dI-a-amino- 7 -methylmer- 

CH..SCH2CH2CH- 

149 21 



captobutyric acid, dl-2- 
ammo-4-methylthiobuta- 

(NH2)C00H 




noic acid* 



5724 

/-Methionine . . 


CH3SCH2CH'.CH- 

149 21 




(NH2)C00H 


5725 

Methoxyamine* 

a-met hylhydroxylamine 

CH 30 NH 2 

47 06 


Methyl. For methyl denva 

lives see the parent compounds 

(e.g , for methylarsi 

nc Hce 

5726 

, triphenyl- 

tntyl 

(CcHayjO— 

243 31 

6727 

Methylal. 

See Methane, dimethoxy-*. 



6728 

Methyl alcohol. 

See Methanol*. 



5729 

Methylamine 

aminomethane 

CII 3 NII 2 

31 06 

5730 

, hydroehlonde 


CH 3 NH 2 HCl 

67 52 

5731 

, fert-butyl-. 

, naphthyl-. 

See Propylamine, fi, ^dimethy 

l~*. 


6732 

Sec Naphthylamme, N-methyl- 
trimethyl borate, trimeth- 

B(0CH3)3 j 


6733 

Methyl borate 

103 92 


oxvboron 



6734 

Methyl bromide 

bromoinethane* 

CHjBr. 

94 95 

6735 

tert-butyl-. 

See Propane, 'l-bromo-2,2-dtme 

thyl-* 


5736 

Methyl carbitol. 

See Ihetkylenc glycol, monomet 

hyl ether. 


5737 

Methyl cellosolve. 

See Ethanol, 2-methoxy-* 



6738 

Methyl chloride 

chloromethane* 

CILCl... 1 

50 49 

6739 

Methyl cyanide. 

See Acetonitrile 



6740 1 

, allyl-. 

See 4rPentenemtrile*. 



5741 

Methyl disulfide 

methyldithiomethane*, di- 
methyl disulfide 

CH 3 SSCH 3 

94 19 

6742 

Methylene blue . 

3,9-bisdiraethylamiiiophena- 

(hsHisNsSCl 3 H 2 O 

373 9(1 


zothionium chloride 



6743 

Methylene bromide 

dibromomethane * 

CH2Br2 

173 81 ) 

5744 

Methylene chloride 

dichloromethane* 

CH2CI2 . . 

84 91 

5745 

Methylene cyanide. 

See Mahnomtrile. 



6746 

Methylenedisulfonic a 

cid. See Methiomc acid. 




Methylene esters. 

See “methylene diester" under 

the different acids 


6746M 

Methylene fluoride 

difluoromethane* 

UH 2 F 2 

52 03 

6747 

Methylene iodide 

diiodoinethane* . 

CE2h 

267 87 

5748 

6749 

Methylenimine, bisfp- 
Methyl ether 

di methy laminopheny 1 ) - 

methoxymethane* , dimethyl 
ether 

fluoromethane* . 

. See Auramine {has 
(CH3)20 

e) 

4t) 07 

5750 

Methyl fluoride 

CHaF 

34 03 

6751 

Methyl hydride. 

See Methane * 

CH3I 


5752 

Methyl iodide 

lodomethane* 

141 95 

6753 

, tert-butyl-. 

See Propane, l-iodo-2,2-dtmeih 

yl-* 


5754 

Methyl isocyanide 

methylcarbylainine, methyl 
isomtrile 

CHaNC . 

41 05 

5755 

Methyl mercaptan. 

See Methanetkiol*. 

CCI3SCI.. . 


6766 

, perchloro- 

thiocarbonyl tetrachloride , 
trichloromethylsulfur chlo- 
ride 

185 90 



5767 

Methyl mustard oil. 

See hothtocyanic acid, methyl 

eater. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, ®C 

Boiling 

point, 

1 Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

5723 



281 


3 38«, 








10 52^5 



5724 

hex. pi 


283 d. 


s c 


1 , eth. 

5725 

cr 



49-50 





•Irsine, methyl- 

). Formeth 

yl esters of o 

rganic acids 

sec the a 

cids 


5726 

col -yel 


145-7 

d 

1 

V si s 

si s eth.; v 3 . 


trans. cr. 






chl,CS 2 

5727 







5728 








5729 

col gas. 

0 7691 - 

-92 5 

6 5 

1153 9 

s. 

00 eth. 


1 4321T 5 

* 



mi “ M 



5730 

dcliq leaf, 
f al 


226 

230‘» 

V s 

23^** 

i. eth. 

5731 







5732 








5733 

col liq 

0 915 


65 

d 

00 

ao eth. 

5734 

col liq. or gas 

1.732- 

-93.66 

3.56 

0.09 

V s 

V. 8. eth.; 8 



0 





chi., CS 2 , bz 

5735 


3.974« g/1 





5736 







5737 








5738 

col gas 

fl 991‘«. 

-97.7 

-24J22 

400 

3500 

8. eth , chi., ac 



2 31»g/1 



cm* 

cm* 

a 

5739 







5740 








5741 

hq 

1 057;- 


116 8 

1 

X 

CO eth 

5742 

grn. cr powd 


- 2 H 2 O 100. 
- 3 H 2 O 150 



s 


5743 

col hq 

2 4953- 

4 

-52 8 

98 2 

I IS-:' 

X 

eo eth. 

5744 

col li(j , 1 4237 

1 336 

-96 7 

40 1 

O’© 

X 

00 eth. 

5745 








5746 








5746M 

col gas 



-51 6 

1 

s 


5747 

col liq , leaf 
at OT, 

3 32.) 

5-6 

180 d 

1 422» 

at 

.‘s eth. 


1.7559“ 6 







5748 








5749 

col gas 

2 091 g /1 

-138 5 

23 65 

3700« 

S. 

s. eth. 






cm* 



5750 

col gas... 

0 8774^® 

-141 8 

-78.6 

16l)‘* 

V. s. 

V. 8. eth. 






cm* 



5751 








5752 

col -br. liq,, 

2 279 

-66 1 

42 5 

1 4» 

SO 

80 eth. 


1.5293ai® 







5753 








5754 

col liq 

0 756<; 

0 7464^ 

; -45 

59 6 

10>5 

S 

80 eth. 

5755 








6756 

ycl. liq ... . 

1 700 


149 si. d. 

1 . 



5757 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

6758 

Methyl nitrate 


CHaNOs .... 

77 04 

6759 

Methyl nitrite 


CHaONO 

61 04 

6760 

Methylofilycolic acid. 

See Aicttr acid, metkoxy- 



6761 

Methyl oranj^e 

p-(p-dimethylaininophenyl- 

(CHs)2NC«H4- 

327 33 



azolbenzenesulfonic acid, 
sodium salt 

N NCoHdSOaNa 


6762 

Methyl phosphate . . 

trimethyl phosphate . 

(CH3)8P04 . 

140 08 

6763 

Methyl selenide . 

dimethyl selenide 

(CHa) 2 Se 

109 03 

6764 

Methyl sulfate 

dimethyl sulfate 

(CH,)2S04 

126 13 

5765 

, acid. 

See Methylsulfuric acid. 



6766 

Methyl sulfide . . . 

methylthiomethane*, di- 
methyl sulfide 

(CHs^2S 

62 13 

5767 

Methyl sulfite .... 

dimethyl sulfite . 

{CHs)2S03 

no 13 

B767M 

Methyl sulfone 

metbylsulfonylmethane* , 
dimethyl sulfone 

CHsSOiCHs 

94 13 

6768 

Methylsulfonic acid. 

See Methanesulfonic acid*. 



5768M 

Methyl sulfoxide 

methylsulhnylmethane* , 
dimethyl sulfoxide 

CHaSOCHa 

78 13 

5769 

Methylsulfuric acid 

hydrogen methyl sulfate; 
acid methyl sulfate 

CHsHSOi . 

112 10 

6770 

Methyl telluride . . 
Metol. 

dimethyl telluride . 

(t'Ha)2Te 

157 68 

5771 

See Phenol, v-methf/lamino-, su 

Ifate. 


5772 

Mezcaline. 

Sec Mescaline 



5773 

Miazine. 

See Pyrimidine 



6774 

Michler's hydrol. 

Sec Benzohydrol, p,p'-bisdimeih 

ylamino-. 


6775 

Michler’s ketone. 

See Bemophenone, p,p'-bisdijn 

ethylamino-. 


5776 

Milk suf^ar. 

See Lactose 


5777 

Monoacetin. 

See Glycerol, mononcefate 



5778 

a-Monolaurln. 

Si*c Glycerol, l-monoUiurate 



5778M 

Monoblein. 

Sec Glycerol, Umonooleate 

1 


5779 

a>Monopalmitin. 

See Glycerol, hmomjmlmitnte. 



5780 

Monosilane. 

See Silicane 



5781 

a-Monostearin. 

Glycerol, \-monostearate 



5782 

Morin 

3,5,7,2',4'-pentahydroxy- 

UisHioO?... 

302 23 



flavone 



5783 

Moringatannic acid. M 

orin^a tannin. See Maclur 

in 


5784 

Morphine 


(’nHaaNOa HjO 

303 35 

6785 

, acetate il) 


C 17 H 19 NO 3 

399 43 




r2H402 3 H 2 O 


6786 

, hydrochloride 


C 17 H 19 NO 3 HCl 

375 85 




3 II 20 


5787 

, methyl ether 

See Codeine. 



6789 

, sulfate 


(CnHi.NOa)*- 

H2SO45H2O 

758 82 

6790 

, diacetyl- . . , 

heroin 

CnHnCOOCCHa)'.- 

369 40 




NO 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 
point, *C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

5758 

liq . . . 

1 2171S; 

1 206y 


65 exp. 

si. s. 

s. 

s cth. 

5759 

5760 

gas 

0 991»5 

-17 0 

-12 


s. 

s eth. 

5761 

or. yel. powd. . 




V. s. 

s. 

1 eth. 

5762 

iiq 

1 220>f‘ 


193 

10025 

s. 

s. eth. 

5763 

hq ... 

1 407711-* 


58 2 , 

i. 

V s. 

V. s. eth. 

5764 

5765 

; col. bq , 

! 1.3874M 

1 .3322- 

4 

-31 8: 

( t £. -27 

188; 761-“ 

V. si. s. 

ao 

s. eth., bz. 

5766 

col. liq 

0 8458® ’ 

4 

-83 2 

37 5-38 

1. 

S. 

s. eth. 

5767 

col. liq . . 

1 242 - 

0 


126 (122) 

s d. 

s. 

s eth. 

5767M 

pr., 1.4226 


109 

238 

s 

s. 

s bz. 

5768 








5768M 

oil or thick 
syrup 


0 

d. 100 

s. 

s. 

s. eth. 

5769 

oil 


<-30 

d. 

V. s. 


» eth. 

5770 

5771 

5772 

5773 

5774 

5775 

5776 

5777 

5778 
5778M 

5779 

5780 

5781 

5782 

578.3 

ylsh. liq . . 

col need 


i 

Uub ) 285 

82 

[ 

1 

1. 

0 025 

\ '• 

b. 

V s. cth. 

bl s eth.;s. ac4 
'i , alk. 

5784 

col rhomb, 
pr .fine need 
or cr. powd., 

1 580, 1.625, 

1 645, |al 
*130 9^» 

1 317 

anh. 254 d. 

191-3 vac. 

0.03 

0 39 

0 02 eth.; s. 
ehl 

578.5 

5786 

cr or amor, 
powd. 
silky need 

f. w., la] 


200 d 

250 d 


44 4 

5 72 

4 63 

2 38 

1. eth., s. chi. 

i. eth., chi ; s. 

giyc. 

5787 








5789 

5790 

wh need, 
cubic f w. 
wh. cr. powd., 
1.560, 1,600, 

1 610 


d 250 

171-2 


6.66 

0 058 

0 22 

4 0 

i. eth., ehl. 

1 4 eth ; s. chi. 


For explanations and abbreviations stM? beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

5791 

Morphine, diacetvl-. 


C 21 H 23 NO 6 HCl- 

42.3 89 


hydrochloride 


H 2 O 


6792 

, ethyl-, hydro- 

dionin 

CioHojNOs HCl 

385 88 


chloride 


2 H 2 O 


6793 

Morphol 

3,4-phenanthrenediol 

C,4Hg(OH)2. 

210 22 

6794 

, dimethyl ether 

See Phenanihrene. 3,4-dimetho 

xy-*. 

87 12 

5795 

Morpholine 

tetrahydro-l,4-oxazinc, di- 

OCH 2 CH 2 NH- 


ethylenimule oxide 

CH 2 CH 2 


5796 

, 4- (^-ethoxy- 

ethyl /3-4-ruorpholylethy! 
ether 

0(CH2rH2')‘>- 

159 23 


ethyl)- 

NCH 2 CH 20 C 2 H 5 


6797 

4-Morpholineethanol 

diethylene oxide 2-imiii(>- 

0(CH2CH >)2- 

131 17 


, ethyl alcohol 

NCH'iCH.’OH 


5798 

Moss starch . . 

See iichenin. 



5799 

Mucic acid 

2 , 3 , 4, 5-tetrahydroxy hexane- 

C00H(CH0H)4- 

210 14 



(iioic acid* (one form ) 

COOH 

598 58 

5800 

1 7 >-phenylphenacyl ester 


C34H3f)t)l0 

6801 

Muconic acid 

2,4-hexadienedioic acid* . 

HOOCCH CH- 

142 11 


CH CHCOOH 


6802 

Murexan. 

See IJramil 

C 8 H 4 O 6 N 6 NH 4 

H 2 O 

nniiro- 


5803 

Murexide 

ammonium purpuratc 

302 21 

6804 

Musk, artificial. 

See Toluene, 3-tert-bufyl-2,4,5-i 


6805 

Musk C, Musk ketone. 

See Acetophenone. A-tert-hutylr 

2-methyl-3,6-dinitro- 


6806 

Musk xylene. 

See Benzene, l-tert-butyl-3,5-dt 

methyl~2,4,Mrinitro- 


6807 

Mustard gas. 

^eSulhde, B,B'-dichloToeihyl 



5808 

Mustard oil acetic acid 

. See 4cp/tr acid, uolhtocyano- 



5809 

Mustard oils. 

See the different esters under I 

solhiocyanic acid 


6810 

Myrcene 

2-raeth> l-f)-methylene-2,7- 

(CEihC-CHCH,- 

136 23 


octadiene* 

CH->C( CH 2 )- 
CH CHi 



6810M 

, dihydro-. 

See 2,(j-0ctadietH\ 2,()-dim€thyl 

- 

452 83 

6811 

Myricyl alcohol 

melissyl alcohol 

CaiHeaOH 

6812 

, palmitate. 

See Palmitic acid, myricyl ester 

Ci3H27CH-NOH. 

227 38 

6813 

Myristaldehyde, oxime 

tctradecanal oxime*, myris- 


tinaldoximc 



6814 

Myristamide 

tetradecanamide * , my nsti c 

CHafCHi)!- 

227 38 


amide 

CONH 2 


6815 

Myristic acid 

tetradecauoic acid* 

CH3(CH2)i2CO()H 

228 37 

6816 

, benzyl ester 


C 13 H 27 COOCH- 

CeHi 

318 49 

6817 

, ethyl ester 

ethyl tetradecanoate* 

CH3(CH2)i^ 

256 42 


COOC 2 H 6 


6818 

, ethylene e.ster 

See Glycol, dimyristale 



5819 

, filyceryl ester 

See Glycerol, trimyrialate 



6820 

Myristic alcohol. 

See hTetradecanol* 



6821 

Myristic anhydride 

tetradecanoic anhydride* 

(C 18H27C0)20 

438 72 

5822 

Myrlsticin 

S-methoxysafrole 

C8H5C6H2(02CH2)- 

192 21 



OCH 3 


6823 

Myristinaldoxime. 

See Myristaldehyde, oxime. 

C 13 H 27 CN. 


5824 

Myristonitrile 

tetradecancnitrile* 

209 37 

5825 

Myristoyl chloride 

tetradeianoyl chloride*; 

CH4(CH2)i2COC1. 

24h 82 


rnynslyl chloride 



6826 

Napelline. 

See Benzaconine. 



5827 

Naphthacetol. 

See l-Napbthol, inifetamido-. 



6828 

5829 

Naphthalane. 
1-Naphthaldehyde . 

See Naphthalene, decahydro-*. 
1-naphthalenecarbonal, a- 

C,oH7CHO.... 

166 17 


naphthoic aldehyde 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


Solubility in irrams ner 100 ml of 


form, color 

Boiling 

point, 




No. 

and index of 
refraction 

g/ml 

point, °C 

Water 

Alcohol 

Ether, etc. 

5791 

wh cr powd 


230-1 


50 

s. 

i. eth., chi. 

5792 

wh micr-cr. 


125 d. 


14 3 

50 

i. eth. ; si. s. 


powd. 






chi. 

5793 

col. need , . 


143 


1 . 

s 

s. eth., alk. 

5794 







5795 

col. hygr. oil 

0 9998 


126-30 

OO 

s 

s eth.; 00 ord. 








solv. 

5796 

col. liq 

0 963 


206 

00 



5797 

col. liq , . 

1 071 


225 5 

w 



5798 








5799 

col. cr or wh. 


206 d. 

255 

0 33‘< 

1. 

V si. s eth.; s. 


powd. 


(213-4) 




dll alk. 

5800 



149 5d 





5801 

need. f. w 


298 d. 

CO. 320 

0 02 

si s. 

si. s eth.; s. h- 








ac. a. 

5802 








5803 

purp powd . . 




si s 

« 

1 . eth. 

5804 








5805 








5806 








5807 








5808 








5809 








5810 

l»q 

0 802 


167 



... 

5810M 

5811 

5812 

col. need. f. eth. 

0 777« 

88 


1. 

s h 

s eth.;v. s. b*. 

5813 

need f al 


82 


1 

s 

V s. eth., chi. 

5814 

leaf 


103 

217'2 

1 

si. s. 

si. s. eth. 

5815 

col leaf, 

0 8580® 

58 

250 5>»« 

1. 

44. 9« 

si. s. eth.; s. 


1 4308«» 






chi , glac. ac. 

5816 

liq 

0 9321-" 

•ib 

20 5 

229.31» 

i 

s. 

V. 8. eth. 

5817 

col. cr 

0 8589- 

10 5 

295 

i. 

s 

si 8. eth. 



4 

(11.93) 





5818 








5819 








5820 








5821 

col. cr 

0 8502^* 

53 4 

198 

1. 

s 

s. eth. 

5822 

pa. ycl. oil . . . 

1 14251* 

<-20 

149. 5»‘ 


s. 

s. eth. 

5823 








5824 

liq. or cr 

0.8281*^- 

19 

220 5‘w 

1. 

si. s. 

V. 8. eth. 

5825 

1»<I 


-1 

1G8‘» 

d 

d. 

s eth. 




(159-61») 




5826 








5827 








5828 








5829 

liq., 

1 148\ 


291.6 

i. 

s. 

s. eth. 


1.65464M» 








For explanations and abbroviations sec beginning of tabic. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

5830 

1-Naphthaldehyde, 2- 
hydroxy- 

2-hydroxy-l-naphthalene- 
carbonal*; ^-naphthol-1- 
aldehyde 

2-naphthaleDecarborial ; fi- 

H()(hnH«CHO. . 

172 17 

5831 

2-Naphthaldehyde . . . 

OioHtCHO .... 

156 17 

5832 

naphthoic aldehyde 

l-hydroxy-2-naphthalene- 

carbonal * ; o-naphthol-2- 

HOCioHfiCHO . 

172 17 



CioHg. 

128 16 


aldehyde 

5833 

Naphthalene 

5834 

, hexahvdride. 

Sec Naphlhalene, hexahydro-. 

hloro-],2,li,A-tetrahyd 


5835 

, tetracblonde. 

See Naphthalene, 1 ,2,3,4-<c/rac 
See l.\'-Azoxyna))hihaltne 

rr>-. 

5836 

, l,l'-azoxydi-. 



5837 

, 1 -benzyl-. 

See Methane l-naphthylphcnyl 



5838 

, 2-benzyl-. 

See Methane, %naphthylphenyl 



5839 

5840 

, 2-benzyloxy-*. 

, l-bromo-* 

See Ether, hemyl 2-naphthyl 

CroHrBr 

207 07 

5841 

, 2-bromo-* 


CioHrBr 

207 07 

5842 



CjoHtCI 

162 61 




5843 

, 2-chloro-* 


CmH-ni 

162 61 

5844 

, 1-chlorodeca- 

l-chl(»rodccalin . 

CioHuCl 

172 6«l 

5845 

hydro-* 

, l-chloro-4- 


(hoHsCKNOj) . . 

207 ()I 

nitro-* 




5846 

, 7-chloro-l- 


CjuHcni(NO'j) 

207 61 

nitro-* 


CioHis 

ns 25 

6847 

, decahydro-* . . . 

decahn, bieyclo |4,4,0;- 
decane; naphthalaue; 
napbthaut 





5848 

, diamino-. 

See NaphthylenediamiTie 



5849 

, diazoamino-. 

See Dxazoamxnomphthalene 

CioHerh 

1117 <h; 

5850 

, 1,2-dichloro-*. 


5851 

, 1,3-dichloro-*. 

6-dicbloroiiapht haleru* 

C,oH«Cb 

197 06 

5852 

, l,4-dichloro-‘^. . 

/S-dichloronapht Imleru* 

(^loHsCli 

197 Ot. 

5853 

. 1,5-dichloro-* 

y-dicbloroiiaphthaleiie 

C,oH«Cl2 

197 06 

5854 

, 1,6-dichloro-*. 

r;>diehl()ronapht lialei le 

CjoHeCn. 

197 06 

5855 1 

■ 1,7-dichloro-*. . 

5 -diehloronaphtbalcne 

CioHnni. 

197 06 

5856 

^ l,8-dlchioro-+. . 

pen-dichlnroiiaphthalene ; 
f-diobloronaphthalone 

CioHoCl'.! 

197 06 

5857 

, 2,3-dlchloro-*. . 

i-dirhloronapht hulene 

CioHbCh .. 

197 06 

5858 

, 2,6-dichloro-* . 

e-diehloronairht halene 

c,oH«a.. . 

197 06 

5856 

, 2,7-dichloro-*. 

d-dichloronapbthalene 

C,oH«Cb. . 

197 06 

6860 

, 1,4-dihydro-* 


CjoHio . . . 

130 18 

5861 

— — , dihydrodiketo-. 

See Naphthoquinone 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Boiling 




No 

g/ml 

point, “C 

point, *C 

Water 

Alcohol 

Ether, ete. 

5830 

br. need . , 


82 

192 


s. 

s. eth. 

5831 

col leaf f w., 

1 0789« 

IH) 5 


s. h. 

V. B. 

V. s. eth. 


1 6211 W.4 







5832 

yel. grn. need. 


59-00 


1 . 

S. 

s eth. 

5833 

col mononl. 

1 145 

80 22 

217 9 

0 003 

4 18 c 

V s eth , chi.. 


1.68218”-® 






CS2,40 2l» ® 
bz. 

.5834 








5835 








5830 








5837 








5838 








5839 







00 eth., bz. 

5840 

col. oil or pr., 

1 4875“ 

0 2, 0.2-0 7 

j 281 1 

s h. 

00 


1 65876>* * 



i (146-9»«) 



s eth., CSi, 

.5841 

rhomb leaf. 

1 605® 

.59 (50-7) 

281-2 

i 

0 


f al 

1 19.38“ 





ehl , bz. 

5S42 

col liq , 
1.63321*® 


263 



s eth.bz., CSj 


1 (250-2) 



5813 

col leaf f al 

Ikj 1 138^ 

55-0 

' 201-6 



s eth., chi.. 







rS5,bz 

5844 




114-6» 




5845 

brnsh -yel 


85 


1 . 

s. 

.s eth. 


need f al. 







5840 

yel need f al 


no 


1. 

s. 

s eth. 

5847 

eol lio., 

0 8963 

-43 2o 

194 6 

1. 

s. 

s eth. 


(ns) 1 4828 
itrans) 

1 4(‘.994>» 

0 8099 

-31 47 

185 5 



i 

5848 








5849 








5850 

monocl pi 

hq 1 4 8 6 

37 

282 


.s. 

3 eth. 


f al. 

1 63375« » 

1 315--' 






5851 

need f. al 


01 .5 ! 

2yi75> 


s 


5852 

ne<‘d f al , 

1 3()(>''- 

07- 8 1 

2877^ 

1. 

si s 

s. eth , acet., 


1.02282^!* » 






ac a. 

5853 

loaf f al. or 


107 

subl 

1 

si s. 

s eth. 


ac a 



subl 




5854 

need f al ; 


18-9 



. 


volat. m 
steam 






s eth , ac a.. 

58.55 

need f ae a, 

1 201-“ 

03-4 

286 


V s 


1.60'.)21”^' 

* 

88 (83) 




bz. 

5850 

rhomb er. 

1 292“- 

d 





f al.. 

1.02357“9-» 







5857 

eol lust sc 


120 



s. h. 

3. eth. 


f al 






V. s. eth , chi , 

5858 

col. monocl. 


140-41 

285 


si s 


need, or leaf 
f.al 


(135» 




bz. 

5859 

col. pi. f al. 

1 0281.5® 

114 



s h 


5800 

col. lu| , 

(1 998 

24 5-25 

212 

1 

V. s. 

V s eth 


1 58317'8» 


115 5) 

(94 5»") 




5801 









For explanations and abbrenatioiis see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

6862 

Napthalene, dihydroxy 

See Naphthalenedtol 

CioH6(CH3)2 

156 22 

6863 

— , 1,4-dimethyl-* 

a-dimethylnaphthalenc 

5864 

, 2,3-dimethyI-*. 

See Guatene. 

C,oHo(N02)2 

218 16 

5865 

, 1,3-dinitro-* . . 


5866 

, 1,5-dlnitro-* 


CioH6(N02)2 

218 16 

5867 

5868 

5869 



CioH6(N02)2 

218 16 

, ethoxy-*. 

See Elher, ethyl naphthyl. 
a-naphthylcthane, a-ethyl- 
1 naphthalene 

C,oH7C2H<. 

156 22 



6870 

, 2-ethyl- 

^-uaphthylethane, d-ethyl- 
naphthalene 

CioHrCsIli 

156 22 

6870K 

, 1-fluoro-* 

a-fluoronaphthalcne 

CioHtF 

146 16 

6870M 

, 2-fluoro-*. . . 

d-fluoronaphthalene 

C 10 H 7 F 

146 16 

6871 

, hexahydro- ... 

naphthalene hexahydride 

CioHu 

134 21 

6872 

, hydrazodl-. 

See Hydrazine, dinaphthyU. 



5873 

6874 

5875 

— , hydroxy-. 

, 1-iodo-* 

See NaphthoL 

C 10 H 7 I 

254 08 

, 2-iodo-* 


C,uH7l 

254 08 

6876 

, methoxy-. 

Sec Ether, methyl naphthyl 

C 10 H 7 CH 3 

142 19 

5877 

5878 


a-metbyliiapht haleue 

/S-methylnaphthalene 

, 2-methyl- . . . 

C 10 H 7 CH 3 

142 19 

6879 

l-( 7 -methylbuto 

xy)-*. See Ether, isoamyl \-na 

phthyl 


6880 

, 2 -( 7 -methylbuto 

xy)-*. See Ether, isoamyl 2-na 

phthyl 


5881 

— , naphthoxy-. 

See Naphthyl ether. 



6882 

, l-(2-naphthoyl)-. 

See 1,2'-Naphthyl ketone 

CioH7N()2 


5883 

- — , 1-nltro-* 

a-nitronaphthalene 

173 16 

6884 

5885 



/3-nitronaphtlialene 

CioH,N02 

173 16 

1-phenyl- 

CeHiCioHv 

204 26 

5886 

— , 2-phenyl- . 

^ . See Ether, allyl 2-naphthyl 

CeHeCioH; 

204 21. 

5887 

, 2-(2-propenoxy)- 



6888 

, propoxy-*. 

See Ether, naphthyl propyl 

CioHbCU 


5889 

— , 1,2,3,4-tetra- 

naphthalene tetrachloride 

269 99 


chloro-1,2,3,4- 

tetrahydro-* 


C 10 H 12 . 

132 20 

6890 

, 1,2,3,4-tetrahy- 

tetrahn , naphthalene 1,2,3, 


dro-* 

4-tetrahydnde 

C,oH4(N02)4 


5891 

, 1,3,5,8-tetra- 

7 -tetranitronaphthalene 

308 10 


nltro-* 




5892 

, 1 ,3,6,8-tetra- 

/S-tetranitronaphthalenc 


308 16 


nitro-* 




6893 

, 1,5,?, ?-tetra- 

a-tetrsnitroiiaphthaleiie 

CluIi4(N02j4 

308 16 

nitro-* 




5894 

— . 1,2,5-trinltro-*. 


CioHifNCUja 

263 16 

6805 

, 1,3.5-trlnitro-* . 


C,oH6(N02)3 

263 16 


♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubility in crams ner 100 ml of 


form, color 

Melting 

Boiling 
point, “C 



No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

5862 


1 016*-^ 






6863 

hq . 1 615071" 

<-18 

264 3 

1. 

V, s. 

00 eth. 

5864 







5865 

vlsh. need f bz 


144-^ 

subl 

1 

s 


5866 

hex need f 


217 5 

subl 

1. 

si. s. 

V. s. eth.; s. 6. 


ac a 


(216) 




bz., h. pjT., 
ac. a ; V. sl s. 
CSj 

5867 

yel rhomb 


173-3 5 

d 

I 

0 188” 

0 72>®bz.; 8. 


pi f chi 


(170) 



88% 

pyr , sl. 8 chi. 

5868 







5869 

col liq 

1 018- 

4 

<-14 

258 d. 

1. 

00 

w eth. 

5870 

col hq 

1 008® 

-19 

251 

1 

00 

« eth. 

5870 K 

col hq., 

1 1340 

-13 (-9) 

212 

1. 

s. 

s eth. 


1 59389*9 5 






6870M 

wh need 


61 

211 5’” 

1 

s 

s eth 

5871 

col hq , 

0 934 


205 5 





I.533li« < 







5872 








5873 








5874 

oil, 1 70540'< 

1 7344 “ 


305 

1. 

00 

» eth. 

5875 

cr leaf, 


54 5 

308-10 

1. 

V s 

V s eth. 


1.6617” < 







5876 








6877 

col hq , 1,618 

1 025 

-22 

240-3 

1, 

V s. 

V s. eth. 

5878 

col monocl 

1 029*^* 

35 1 

245 

1 

V s. 

V s eth. 


f, al , 

1 60263” 9 







5879 








5880 








5881 








5882 




I 




5883 

ycl. need f al 

1 331 *- 

58 8 (56-7) 

304 

1 

s. 

V. 6 eth., chi , 



* 





CSi 

5884 

col rhomb 
need f al 


79 

165*^ 


V. s 

V. s. eth. 

5885 

col li(| or 


ra 45 

325 

1 

V. s. 

V. s eth., bz 


waxy .solid 






5886 

col leaf, f al 


102 5 

345 


V. s. 

V. 8. eth., bz. 

5887 







5888 








5889 

cr f. eth 


182-3 


1 . 

V. si 8 

8. h. eth. 







h. 


5890 

col. hq , 

0 971 

-30 

207 2 

1 . 

V 8 

V, 8. eth. 


1.54614” 2 







5891 

ycl tetr f. 


195 



si. 8. 

V. s. acet., 8. 


acet. 






HNOj; sl 3. 
chi. 

5892 

long need, f al. 


203 

exp. 

1- 

sl. 8. 


6893 

It. ycl need 


259 

exp. 

V. si. 8. 

V. sl. 8, 

V. sl. s eth 


f chi i 







6894 

col. need f al 


113 



S 


6895 

yel rhomb. 


123 


1. 

V. S. 

sl. 8. eth. , V. 8. 


(monocl ) 






acet , 8 chi.. 


f. chi 






ao. a 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

Name 

Synonyms 

Formula 

Wt. 

5896 

Naphthalene , 1 , 3 , 8- tri - 


C,oH6(N02)» 

263 16 


nitro-*. , . . 




5897 

, l,4i5-trlnitro-*.. . 


r,oH»(N02)d 

263 16 

5898 

Naphthalenecarbonal. 

See Naphthaldehyde. 



6899 

a-Naphthalenecarboxy 

lie acid. See UNaphthoic acid 



5900 

5901 

^-Naphthalenecarboxy 

Naphthalenediamlne*. 

lie acid. See 2-Naphtkoic and 
See Naphthylenedtamtne. 

C,oHc(COOH)2 


6902 

1 ,2-Naphthalenedi* 
carboxylic acid 

1 ,4-Napthalenedicarbo 

216 18 



5903 

xylic acid, 1,2,3,4-tetrah 

ydro-l-phenyl-. 

See a- 

5904 

1 ,8>Naphthalenedicarb 

oxylic acid. See Naphthalic 

1 ,2-dihydroxynaphthalenc ; 

and 


6905 

1,2-Naphthalenedlol*. 


160 16 

jS-hydronaphthoquinone ; 
/J-naphthohydroquinone 

5906 

1 ,3-Naphthalenediol*. 

1 .3-dihydroxynaphthalene ; 
naphtnoreaorciiiol 

C,oH6fOH\. 

160 16 

6907 

l,4>Naphthalenediol* 

1 ,4-dihydroxynaphthalene ; 
a-hydronaphthoqumone , 


160 16 

6908 

l,5-Naphthalenediol+. 

a-napht hohydroqui none 

1 ,5-dihydroxy naphthalene 


160 16 

5909 

l,6>Naphthalenediol’>'. 

1 ,6-dihydroxynapht halene. 

r,oH,.(Onv. 

160 16 

5910 

1 ,7>Naphthalenedlol’<‘. 

1 .7-dihvdroxynaphthalene 

Ci()H«(()H 1 ' 

160 16 

6911 

1 ,8-Naphthalenediol’'‘. 

1 ,8-dihydro\ynapht ha lene 

CinHeU)!!) ' 

160 16 

5912 

2,3-Naphthalenediol^. 

2.3-dihydroxynaphthalene 


160 16 

6913 

2,6-Naphthalenediol^. 

2,fi-dihydroxynaphthalene 


160 16 

5914 

2,7-NaphthalenedioP. 

2,7-dihydroxynaphthalene 


160 16 

6915 

1 ,3>Naphthalenedisulf 

onic acid, 7-amlno-. See 

N a ph thylami hp-6,8- 

disul- 

5916 

1,5-Naphthalenedi> 


CioHfilSOsH;/ 

288 28 


sulfonic acid 




5917 

, 3-amino-. 

, 4-amino-. 

See 2-\aphiha1nmiHe-A.H-d%fiul 

fame and 


5918 

See l-Naphthylamine-A,H-disul 

fame and 


5919 

1 ,6- Naphthalenedisul- 



fonic acid 


CinHefSOdDs 

288 28 

5920 

2,7-Naphthalenedi8ul- 
fonic acid 

- " , 4,5-dihydroxy-. 
Naphthalenesulfonic a 
l-Naphthalenesulfonic 

a-na[)hfhlenedisulfonic acid 

CioH6(SOaH)'> 

288 28 

6921 

Sec Chromotropic and. 



5922 

5923 

cid, amino-. See Navhthyla 
acid a>naphthalene8ulfoaic ac 

minesulfomc acid. 
id CioHTSOaH H-O 

226 24 

5924 

— , 4-amino-. 

See Naphihtomc acid. 



5925 

2-Naphthalenesul- 

0'uaphlhalenesulfonic acid . 

CwHySOsH . 

208 22 


fonic acid 




6926 

1 -Naph thalenesul- 


(\()H7S()..C1 

226 67 


fonyl chloride 




6927 

2-Naphthalene8ul- 


(’ioH7S()2C1 

226 67 


fonyl chloride 




5928 

NaphthalenethloP. 

See NajjAlhol, thio-. 

1 .S-naphthalenedicarlKixylic 



5929 

Naphthalic acid 

CiolIfift’OOHl*. 

216 18 



acid 



6930 

1-Naphthamide 

l-naphthalenecarl)onaun<le* ; 
a-naph(boamide 

CiJl.CONHi 

171 19 




’''Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


Solubility in erama ocr 100 ml of 


form, color 

Boiling 




No 

and index of 
refraction 

g/ml 

point, ®C 

point, 

Water 

Alcohol 

Ether, etc. 

5896 

monocl f <‘hl 


218 



0 046** 

V b1. s. eth., 








chi 

5897 

yel leaf 


247 (154) 


1 

0 12'* 

0 88'* eth.; s. 








bz., 0 64 chi. 

5898 








5899 








5900 








5901 








5902 

need f al 


175 d 


s h. 

1 

I. eth 

5903 

ImiTOjtxc add 







5t>04 








5905 

col leaf or 


anh 103-4. 


si b 

s 

s eth , alk. 


need f t'S^, 


-t- IH A 





leaf (+1H/)) 
f. w 


58-60 





5906 

leaf f w 


124 


s 

s 

s eth , ac a ; 








b 1 3. bz , Igr , 
yel in alk sol. 

5907 

Ing monocl 


176 


S h 


3 eth , ae. a. 


col need 






V. sl s CSa, 
Igr , c bz- 

5908 

sm pr f w 


265 (258) 

d 

si S 


8 ctb , acet , 
ac a ; 1 . bz , 
pet eth 

5909 

eu! pr f bz 


138 (135) 


.si s 

sl s 

V. s eth ; s. 








bz , acet. 

5910 

col need f bz 


178 


s 

V s 

V s. eth , s bz. 

5911 

loaf or need 


140 


si s h 

s h 

V. s eth.; s 


f w 






bz , sl s Igr 

5912 

monocl 


160- 1 


^ h 

V s 

V s eth.; s. 


(rhomb ) 
leaf f w 



1 

1 



bz , Igr. 

5913 

rhomb pi f w 


218 

.siibl 

d .s 


s eth , me al , 








acet , sl s. 
bz , 1 Igr. 

5914 

need f w 


190 

siibl 



s eth , ehl , 
bz , 1 Igr 

5915 

fonir actd 






5916 

leaf, 1.493, 

1 675, 1 7.39 


d. 


102'® 


1 eth 

5917 







5918 








5919 

(!r 


125 d 




1 oth 

5920 

h.vg need 






sl s. c HCI 

5921 








5922 








5923 

cr 


90 


V S 

b 

sl. s. eth. 

5924 








5925 

eol -wh 


102 

1 '* ' 

7() 9o*9 

s 

s eth ; 0 2 h. 


deliq pi 



1 



bz. 

5926 

leaf t eth 


68 

i 195'* 

1 


V. s eth 

5927 

wh cr powd 


76 

1 201'* 

1 

s 

V s. eth ; s. 


or leaf 






bz., chi ,CSs 

5928 







5929 

eol. need f al 


270 d 


V .si 8 

sl s 

sl 8 eth 

5930 

col. need t al 


202 


V sl s 

V s' s 



For explanations and abbreviations see beginning of tabic. 







PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

S981 

2-Naphthamide . . 

2-naphthalenecarbonamide* , 

C 10 H 7 CONH 2 

171 19 


/3-naphthoamide 



5932 

Naphthane. 

Naphthalene, decahydro-*. 

CioH402(OH)2. . . 

190 15 

5933 

Naphthazarin 

5,8-dihydroxy-l ,4-naphtho- 



qunioiio 

NHsCioHeSOaH. 

232 25 

5934 

Naphthionic acid .... 

l-naphthvlamme-4-8ulfonic 


acid, 4-amino-l-naphtha- 
lenesulfonir acid 

iH20 



5935 

a-Naphthoamide. 

Sec \-Naphthamtde. 



5935 

^“Naphthoamide. 

See 2~N aphihamxde 



5937 

a-Naphthohydroqulno 

ne. See 1,4-Naphthdenediol*. 



5938 

5939 

/3-Naphthohydroquino 
1 ,2-Naphthohydroquin 

ne. See 1,2-Naphthalenedtol* 
one. See 1 ,2-Naphihalenediol * 



5940 

1 ,4-Naphthohydroquin 

one. See \,4-Naphthalenediol*. 

C 10 H 7 COOH . 

172 17 

6941 

1 -Naphthoic acid . . . 

a-naphthalenecarboxyhc 
acid , a-naphthoic acid 



5942 

, 2-hydroxy- 

HOCioHeCOOH 

188 17 

5943 

, 5-hydroxy- . . . 


HOCioHeCOOH 

188 17 

5944 

, 6-hydroxy- 


HOCioHcCOOH 

188 17 

5945 

, 7-hydroxy- 


HOCioHeCOOH 

188 17 

5945 

— — , 8-hydroxy- 


HOCioHbCOOH 

188 17 

5947 

, 8-nitro- 


N02CioH«COOH I 

217 17 

5948 

2-Naphthoic acid 

/3- naph thalenecarboxy 1 ic 
acid , naphthoic acid 

C 10 H 7 COOH 

172 17 

6949 

, 1 -hydroxy- 

HOCioHeCOOH 

188 17 

5950 

, 3-hydroxy- 


HOCioHeCOOH 

188 17 

5951 

, 5-hydroxy- 


HOCioHeCOOH 

188 17 

5952 

, 7-hydroxy- 


HOCioHeCOOH. 

188 17 

6953 

a-Naphthoic aldehyde. 

See \-N aphlhaldehyde 



5954 

/3-Naphthoic aldehyde. 

See 2- N aphlhaldehyde 

C 10 H 7 OH 


5955 

1-Naphthol . . 

a-naphthol, 1-hydroxy- 

144 16 


napnthalene 



5956 

, acetate . . 

a-naphthyl acetate 

CH 3 GOOC 10 H 7 

186 20 

5957 

, 4-acetamldo- 

jV-(4-hydrox>-l-naphthyl)- 

CHaCONHCioHe- 

201 22 


acetamide, naphthaceto! 

OH 


5958 

, 2-aceto-. 

See ‘Z-Acetonaphthone, 1-hydro 

xy-- 


5959 

, 2-acetyl-4-bromo 

-. See 2-Acetonapkthone,4-brom 

o-l-hydroxy- 


5960 

, 2-amino- 

l-hydroxy-2-naphthylamHie 

NH2(boHbOH 

159 18 

5961 

, 4-amino- 

4-hydroxy- 1-napht hy lamine 

NH 2 CioHeOH 

159 18 

5962 

, 5-amino- 

S-hydroxy-l-naphthylamine 

NH2CioHeOH . 

159 18 

6963 

, 7-amino- 

8-hydro\> -2-n:iph t hy lamine 

NH2(boHeOH . 

159 18 

5964 

, 8-amino- . , . 

8-hydro\y-l-naphthylainine 

NH 2 C,oHeOH . 

159 18 

5965 

, 4-bromo-2-propi 

onyl-. See 2-Propionaphihone 

, A-hromo-l-hydroxy-. 


5966 

, 2-butyryl-. 

See 2-Buturonaphthone, l-hydr 

oxy- 


6967 

, 2-cinnamyl-. 

See 2-Acrylonaphthone. l-hydr 

Qxy- ^-phenyl-. 


5968 

— — , 2,4-dibromo- 


Br2CioH60H 

301 98 

5969 

— — , 2,4-dichloro- . 


CbCioHeOH . 

213 06 

6970 

, 2,4-dinitro- 


(N02)2CioHeOH... 

234 16 

5971 

, 2-nltro- 


N02CioHaOH 

189 16 

5972 

, 4-nitro- , . 


N02CioHeOH 

189 16 

5973 

, 2 -nitro 80 - . . 

1,2-naphthoquinone 2-oxime 

NOCioHeOH . 

173 16 


*Namc approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 




Solubility m grams ner 100 ml of 


form, color 

Density 

Melting 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, “C 

point, “C 

Water 

Alcohol 

Ether, etc 

5931 

col tab f al 


192 


.si s. 

si s 

s. eth , bz , chi 

5932 








5933 

red br need 


276-80 

subl. 

.si s h 

s 

V ,sl '5 eth , 


f al. 






bz ; s alk. 

5934 

col need. f w 


d 


0 0260, 

V si s 

V f.l s eth 






0 22>oo 



5935 








5936 








5937 








5938 








5939 








5940 








5941 

col need f. 


160 

300 

V si s 

V s h 

s eth., chi , 


dll al 




h 


NHiOH 

5942 

need f al 
and eth 


156-7 d. 


si .s h 

V s 

V 8 eth ; 8 bz. 

5943 

liig need f w 


234-7 

subl 

si s. h. 

V 8 

s eth , ac a 

5944 

sm need f w 


187 


s h 

V, 8. 


5945 

need f w 


245-7 d 


s. h. 

S 


5946 

need f eth. 


169 


s h 

V s 

s eth, 

5947 

pr f al 


215 


0 04c. 

4 6 

si. 8 eth , bz 

5948 

col monocl 

1 077’"® 

185 

>.100 

0 0068« 

V. 8 

V s eth.; s. 


need f Igr 

i 





NaOH .sol 

5949 

need f al or 


186-8 


si s 

S 

s eth , bz. 


eth 






6950 

yel rhomb 


216(211-4) 


.s h 

s 

s eth , bz , ch! 


need f w 






5951 

need f w. 


211-2 


s h 

s 



or al. 







5952 

leaf 


262 


s. 

s 

s. eth. 

5953 








5954 








5955 

yol monocl , 

1 224<: 

96 

2H8 (280) 

si s h , 

V s 

vs eth :s bz 


1 6206«-7 

1 0999* 



1 c 



5956 

need or pi. 
f 


44 8 


si s b 

S 

V s. eth. 

5957 

I al 

need f al 


187 


s h 

s. 

S NH 4 OH, 








Na2C08 

5058 








5959 








5960 

need 




si s 



59G1 

nec^d 




si s 

s. 

s. eth. 

5962 

cr 


170 d 


bl s 

s. 

8. eth 

5963 

cr (.sc ) f chi 


158 


b1 s. 

s. 

s. eth. 

5964 

wh need. 


95-7 d 


V s h , 


s. alk, HCl 






si s c 


5965 








5966 








5967 








5968 

wh. need f. al 


105 (111) 


i. 

8 

s eth , ac. a. 

5969 

wh need f al 
or bz. 


107 

d 180 

1. 

s. 

s. eth , bz. 

5970 

ycl. need f 


138 


V. si. s. 

si. s. 

si 8. eth., bz . 


h. al or chi. 




h 


s. ac a. 

5971 

yel need, or 


128 


V si s 

si 8. 



leaf f al 







5972 

yel. need f. w 


164 


s h 

V S 

V. s. ac a. 

6973 

yel need f bz 


152 


V si 8 
c 

V. 8. 

s. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

Nani(' 

Synonjms 

Formula 

Wt 

5974 

1-Naphthol, 4-nitro80- 

1,4-naphthoquinone 1 -oxime 
a-napht hoi 1,2,3 ,4-tetra- 

NOCioH*OH . 

173 16 

5975 

,*l,2,3,4-tetra- 

C«H4:C*H70H 

148 20 


hydro- 

hydnde, of-tetrahydro-a- 
naphthol 

CiHsiCeHiOH. . 


5976 

, 5,6,7,8-tetra- 

a-naphthol 5,6,7,8-tetra- 

148 20 


hydro- 

hydnde, ar-tetrahydro-a- 
naphthol 



5977 

, thio- . . 

1-naphthalenethiol* , a- 

CibHtSH 

160 22 

5978 

2-Naphthol 

naphthyl mercaptan 
/3-naphthol , 2-hydroxy naph- 
thalene 

CisH.OH . . . 

144 lb 

5979 

, acetate 

d-naphthvl acetate 

CHjUOOrinHT 

186 20 

5980 

— — . benzoate 

d-naphthyl benzoate 

CiaH;(K)('C6H6 

248 27 

5981 

, 1-acetamido- 

( 2-h vdroxy- 1 - naph t hy 1 ) - 

rjfdCONHCioHe- 

201 22 



acetamide 

OH 


5982 

— , 1 -amino- 

2-hy(iroxy-l-naphthylamiiie 

NH^CioHeOH 

159 18 

5983 

3-amin<j- 

3-h> drox> -2-naphthylamine. 

NHvCioHsOH 

159 18 

5984 

, 5-amino- 

6-hydroxy -1-naphthylamine. 


159 18 

5985 

, 6-amino- 

f)-h\ droxy-2-naphthylamine 

NHiCioH»()H 

159 18 

5986 

, 7-amino- 

7-hvdroxy-2-naphthylamme 

NHsCioHflOH 

159 18 

5987 

, 8-amino- 

7-hydroxy-l-naphthylamine 

NHzCioHcOH. 

159 IS 

5988 

, l-bromo- 


BrC.oHeOH 

223 07 

5989 

, 6-bromo-l- 


CHaOioH^BrOH 

237 10 

methyl- 


(ir,oHfiOH 


6990 

, 1-chloro- 


178 61 

5991 

, 1,6-dibromo- 

i 

BriC’inHiOH 

301 <)8 

5992 

, 1,6-dinitro- 


(N()2)2CioHtOH 

234 lb 

5993 

- 1-methyl- 


CHzC,oH«OH 

158 19 

5994 

, 1-nitro- 

1 

NO,r,oH«OH 

189 1(> 

5995 

, 5-nitro- 


NOi-OioHsOH 

189 lb 

5996 

, 8-nItro- 


NO-OioHeOH 

189 16 

5997 

, l-nltro8o- 

l,i-iiaphthoquinone 1-oxime 

NOCioHeOH 

173 16 

6998 

, 1-p-phenylazo- 

p-mt robenzcneazo-^-napli- 

NOAH 4 N NCi,>- 

293 27 


thol , paraiutraiiiline red 

HcOH 


5999 

— , 1,2,3,4-tetra- 

3-naphthol 1,2,3,4-tetra- 

CJIt OtHdlH. 

148 20 


hydro- 

hydnde , of-tetrahydrc)-3- 
naphthol 

3-naphthol 5,6,7,8-tetra- 



6000 

, 5,6,7,8-teira- 

(.Mis.f’dlsOH 

148 20 

hydro- 

hydnde ; ar-tetrahydro- 
a-naphthol 

r.oH/SH 



6001 

— — , thio- 

2-naphthalenet hiol * ; 3- 
naphthyl mercaptan 

160 22 


6002 

Naphtholaldehyde. 

See Naphthaldehyde, hydroiy- 

lulfomc acid 


6008 

/9-Naphtholdi8ulfonic 

acid R. See2-Naphlhol-d,^di 


6004 1 

l-Naphthol-3,6-di8ul- 

H acid 


319 30 

1 

fonic acid, S-amino- 


(SO 3 H): 


6006 

2-Naphthol-3,6-disul- 

3-naphtholdi8uIfomc acid 

HOOioHifSOaH)^ 

304 28 


fonic acid 

il , 3-nttphthol-a-disiil- 
fonic acid ; H acid 



6006 

2-Naphthol-6,8-di8ui- 

3-napht hol- 7 -di 8 ulfonie 

HOCioHifSOjH)-,. 

304 28 


fonic acid 

acid. 0 acid 



6007 

d-Naphthol-o-monoau 

Ifonic acid. See froretr arid. 



0008 

l-Naphthol-2-eulfonlc 

a-naphtholaulfoQic acid of 

HOC,ttH.SO,H 

224 22 


acid 

Schaeffer 




♦Name approved by the Intcrnatjonal Union of Chemiatry 




ORGANIC COMPOUNDS (Continued) 


No 

Crs^talhne 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, "C 

Boiling 
point, T 

Solubilit 

Water 

y in gram 

Alcohol 

per 100 ml of 

Ether, etc. 

r)974 

yel. need . , 



194 d. 

1 

V 8 

V 8 eth 

.'>975 

col. bq , 

1 090 


140'- 

V si s 

V s 

V s eth 


1 5671 







5976 

wh monocl pi 


(58 

265 3 

si s h 

V s 

V s eth. 

5ii77 

b(l 

1 15a - 


161-», 

, 

V s 

V s eth. 



* 


285 d 




5978 

col monocl 

1 217< 

122 

294 85 

0 074« 

12 5« 

76 9» eth.; g. 


leaf. 



(286) 



chi., oils, alk t 








glyc. 

5979 

sm. need f al 


68 5 


1 

s. 

B. eth., chi. 

5980 

need f al 


110(107-8) 


1 

V s h 

b 1. 8 eth. 

5981 

leaf. f. w , al 


2.i-> d 

subl 


s. 

8. eth., h. ac. 








a ,v 8 NaOH; 








si. s bz. 

5982 

leaf unst . . 




si s h 


si 8 , fluores. 








eth. 

5983 

need. f. w 


234 


s. 

V s. 

si. s eth , bz. 

5984 

need orsef w 


18b 


s 

3 

8 eth. 

5985 

sc f h w 


190 -5 d 


s 

S 


5986 

need f al 


201 


.-,1 s 

V s 

V 8 eth. 

5987 

need f. w or 


205-7 


s 

s 

si. 8. eth. 


eth 







5988 

rhomb pr 


84 

d 1.30 

1 

s. 

8. eth. 

5989 

need 


129 


1. 

s. 

8, eth. 

5990 

pi f w , or 


70 


si .s 

s 

8. eth., ehl , 


np(^ f. Igr 






bz , ac a. ; si. 








8. c. Igr. 

5991 

need f ac a 


106 


1 

9 

8 eth. 

5992 

pa >pI need 


195 d 


V si s 

S 

8. eth., chi. 

5993 

ni^ed 


112 


si S 

s 

s eth 

5994 

yel need f al 


103 


\ .s! .s 

si s 

V 8. eth. 




! (98-100) 





5995 

yel need f w 


147 


V s h 

V s 

V. 8 eth. 

5996 

yel need, f w 


145 


s 

V. a 

s. eth., bz., chi. 

5997 

yel nced.f bz 


nOi 105-7) 


0 02 c 

2 4** 

V. 8 eth.; 8. 







V a. h 

bz., glac. ac. a. 

5998 

or. to br pi 


252 


1 



5999 

oil 

1 071 1 


265 5 

■V .si 8, 

V s. 

V. a eth. 

6000 

TicM'd f al 


57 5 

276 

\ si S 

V s. 

V. 8 eth. 

6001 

gilt se f. al 

1 550 

81 

288 d 

si s 

V. 3. 

V. 8 eth. 

6002 



I 





6003 








6004 

co! cr 


1 

i 


si .s 



6005 

deliq eol 


1 d 


V. s 

V. S. 

i. eth 


net^. 


i 





6006 





- 



6007 








6008 

col. rhomb. 


1 >250 

. . 

8. 

s. 

i. eth 


tab f. w 








For explanations and abbreviations see bcgiDniog of table. 







PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt. 

6009 

l-Naphthol-3-8ulfonic 

acid 


HOCioHgSO»H 

224 22 

6010 

l-Naphthol-4-8ulfonic 

acid 

Nevile-Winther acid 

HOCioHeSOaH 

224 22 

6011 

l-Naphthol-5-sulfonic 

acid 

— — , 8 -amino- 
1 -Naphthol-7-8ulfonic 
acid 

a-naphtholsulfonic acid L. 

HDCioHgSOgH 

224 22 

6012 

S acid . . 

C 1 GH 0 NO 4 S 

239 24 

6013 


IIOCioIIoSOgH 

224 22 

6014 

l‘-Naphthol- 8 - 8 ulfonic 

acid 

, inner anhydride 

a-naphtholsulfomc acid S 

HOCioHgSOgH 

224 22 

6015 

naphthosulfone 

ChoH 60 S 02 

206 21 

6016 

2-Naphthol-6-8ulfonic 

acid 

Schaffer’s acid , /S-naphthol- 
sulfonic acid S 

CioH6(OH)S03H 

224 22 

6017 

, 1 -amino-, sodium 

salt 

eikonogen 

H^NCOHlCioHa- 

SOaNa 

261 23 

6018 

6019 

2-Naphthol-7-8ulfonlc 

acid 

2-Naphthol-8-sulfonic 

/J-naphtholaulfonic acid F 

acid. See Croc etc aetd 

CioHefOIDSOaH 

224 22 

6020 

l-Naphthonitrile . . . 

l-naphthalenccarbonitnle* ; 
a-naphthyl cyanide 

C 10 H 7 CN 

153 17 

6021 

6022 

2-Naphthonitrile . , . 

a /3-Naphthophenaziii 

2 -naphthalenecarbonitrile* , 
; 8 -naphthyl cyanide 
e. See Bemo\a]plienaztne 

C 10 H 7 CN 

153 17 

6023 

CK-Naphthoquinaldinc. 

See Benzo\h]qutnohne, 2-Tneihyi 



6024 

/3-Naphthoquinaldine. 

See Benzolflquivoltne, Z-melhyl 



6025 

6026 
6027 

Naphtho(2,3-/)quino- 

line 

a-Naphthoquinoline. 

/3-Naphthoquinoline. 

a-anthraquinoline 

See Benzo\h]qmnoltnc 

See Benzo\f]qunwhne 

CnHnN. . 

229 27 

6028 

6029 

6030 

1,2-Naphthoquinone 

, 1-oxime 

, 2 - 0 X 1 me. 

1 ,2-dihydro- 1 ,2-diketonaph- 
thalene, jS-naphthoquinone 
See 2-Naphfhol, \-nttroso-. 

See l-Naphlho{, 2-nitroso- 

CioHb02. . . 

158 15 

6031 

, 6-hydroxy- . 

H()(boH5()2 

174 15 

6032 

, 7-hydroxy- . . 


HOCioHaOi. 

174 15 

6033 

6034 

6035 

6036 

1,4-Naphthoquinone . 

, 1-oxime. 

, 2,3(or 3,4)-dihydr 

, 5,8-dihydroxy-. 

1 ,4-dihydro- 1 ,4-diketonaph- 
thalene, a-naphthoquinone 

See 1-NapMliol, 4-7ntroso-. 
oxy- See honaphthazann 

See Naphthazarin 

CloHt,(>2 

158 15 

6037 

6038 
6038M 

, 2-hydroxy- 

, 5-hydroxy-. 

, 2-hydroxy-3-inet 

1 See Juqlone. 
hyl-. See BhthiocoL 

HOCioHaOa 

174 15 

6039 

6040 

2,6-Naphthoquinone. . 

Naphthoreaorcinol. 

2,6-dihydro-2,f)-diketonaph- 
thalene, omp/n-naphtho- 
qiiinone 

See l,Z-Naphthalenedtol*. 

CioHoGa 

158 15 

6041 

6042 

Naphthosulfone. 
Naphthylamine, hydro 

See 1-N aphthol-S-sulfonic and, 
xy-. See Naphthol, ammo-. 

inner anhydride. 


6043 

1-Naphthylamine 

a-naphthylamme 

CioHtNH^ 

143 18 

6044 

, hydrochloride 


C 10 H 7 NH 2 HCI 

179 65 

6045 

, 7V-acetyl- 

iV-l-naphthylacetamide; 1- 
acetonaphthalide 

C 10 H 7 NHCOGH 3 

185 22 

6046 

, 2V-acetyl-IV- 

methyl- 

N-methyl-,/V- 1 -naphthylacet- 
amide 

(CHsCO)(CHs)- 

NC,oH7 

199 24 


♦Name approved by the International Umon of Chenustry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 

Boiling 

1 Solubihtv in erams ner 100 ml of 


form, color 




No. 

and index of 
refraction 

g/ml 

point, ®C 

point, T 

Water 

Alcohol 

Ether, etc 

6000 

need . 




s 



6010 

col. pi f w. 


170 d 


V .s 



6011 

wh hyg. cr. 


120 


s 



6012 

wh. need 




si 8. 

i. 

1 eth 

6013 

(T 




V S 

V s 


6014 

cr 


107 

-H 2 O, 180 

V S 



6015 

pr f bz 


154 

360 

sl s. 

sl s. 

V 8. chi ; 8. 
bz.; sl. s CSz 

6016 

col leaf 


125 


V s 

V s. 

1 eth 

6017 

wh powd 




8 



6018 

need f HCl. 


89 

d 150 

V s. 

V. 8. 

i eth., bz. 

6019 








6020 

col. need f 

Igr 

1 117" 

33 5 

296 5 

1 

V s. 

V 8 eth.is Igr 

6021 

col leaf f Igr 

1 094- 
60 

66 5 

305 

1 

S 

s eth , Igr 

6022 








6023 








6024 








6025 

col. leaf or 


170 

446 

1 

V. 8 

V 8 eth ,3 bz. 


tab 







6026 








6027 








6028 

yel -red need 


d 115-120 


8 

S. 

8 eth., HjSO^, 


f eth 






bz. 

6029 








6030 








6031 

brick red 


165 d. 


8 

s 

8. eth. 


Ivs f acet 


1 





6032 

br -red need 


194 



s 

i. eth., bz.; 8. 


yel tncl 






ac. a. 

6033 

1 422 

125 

subl 100 

sl 8. 

8 

V. s. eth., CSj, 


f Igr 




1 


glac. ac. a. ; s. 








bz , chi. 

6034 








6035 








6036 








6037 

yel. need 


190 d 

subl. 

bl s h. 

S 

s eth. 

6038 
6038M 

6039 

or pr 


135 



s. 

V s! 8. eth , 8. 








alk. 

6040 






i 


6041 








6042 








6043 

col rhomb. 

1 131 

50 

301 

0 17 

V. 8. 

V. s. eth. 


need f dil 
al., 1.6703«' * 







6044 

sm need 




3 77^0 

V 8. 

8. eth. 

6045 

col. cr 


159-60 


s. 

428 

V. sl. 8. eth. 

6046 

pr . 


95 


sl. s. 

9. 

8. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No 

Naiuo 

Synonyms 

Formula 

Wt. 

6047 

i-Naphthylamine, N, 


CioH7N(C2H5)2 

199 29 


iV-diethyl- 




6048 

iV,7V-dimethyl-. . 


ri<.H7NfCHs)2 

171 23 

6049 

, iV-ethyl- 


CioH7NHC2H5 

171 23 

6050 

, iV-methyl- 

a-tiapht hylmetliylaniine 

C. 0 H 7 NHCH 3 

157 21 

6051 

, 4- (1 -naphthyl- 

4-ami 110-1,1 -a/oiuphtha- 

CioH7N:NCioH«- 

297 35 


azo)- 

lene 

NHz 


6052 

, 6-nitro- 


N()2C,(,H6NH2 

188 18 

6053 

— — , iV-phenyl- ... . 


CioH7NH(^6H5 

219 27 

6054 

, 4-phenylazo- 

4-ben35cneazo-a-napht hy 1- 

CeUbN-CioHeNHs 

247 29 



amine 



6055 

, 7V-propyl- 


CioH7NHCH^ 

185 26 



CH 2 CH 3 


6056 

, 5,6,7, 8-tetra- 

a-naphthykmine 5, 6, 7, 8- 


147 21 


hydro- 

tPtrahydride , ar-tetrah> - 
dro-a-naphthylamine 



6057 

, iV-o-tolyl- 

N-1-naphthyl-o-toluidine 

CioH7NHC'6H4CH3 

233 30 

6058 

, TV-p-tolyl- . 

N-1-naphihyl-p-toluidine 

CioH7NHC'bH4CHs 

233 30 

6059 

2-Naphthylamine . . . . 

/J-naphthylamine . . . 

Ch)H7NH2 . 

143 18 

6060 

, hydrochloride 


Cir)H7NH2-HCl 

179 o5 

6051 

, iV-acetyl- 

;V-2-naphthylacetamide , 2- 
a(*etonaphthalide 

CioHtNHCOCHs 

185 22 

6062 

, iV,/V-dimethyl- 


CjoH7N(CH!,)2 

171 23 

6063 

— , yyr-ethyi- . . 


CioILNUC-JIs 

171 23 

6064 

, JV-methyl- . . 

/8-tiapht hylinethylanii ne 

Ci(>H7NHCH3 

157 21 

6065 

, l-nitro-. , 


N02Ci[)n6NIT2 

188 18 

6066 

, 5-nitro- ... 


N02CioH6NH2 

188 IS 

6067 

, 8-nitro- 


N02(’ii.H«NH2 

188 18 

6068 

, l-nitroso- 


NOCioHeNHa 

172 18 

6069 

, iV-phenyl- 


C 10 H 7 NHC 6 H 6 

219 27 

6070 

, 1, 2,3,4- tetra- 

/J-naphthylamine 1, 2,3,4- 

C6H4:CiH7NH2 

147 21 


hydro- 

tetrahydride, of-tetraliy- 
dro-^naphthylamine 



6071 

, 7V-o-tolyl- . 

N-2-naphthyl-o-toluidme 

CioH7NHC«H4CH3 

233 30 

6072 

, iV-p-tolyl- 

N-2-naphthyl-p-toluidine 

4-amino-l ,5-naphthalenedi- 

CioH7NHrbH4CH,i 

233 30 

6073 

l-Naphthylamine-4,8- 

NH2CioHb(S03lDj 

303 30 


disulfonic acid 

sulfonic acid; a-naphthyl- 
aminedisulfoiiic acid S 



6074 

2-Naphthylamine-4,8- 

3-animo-l ,5-iiaphthalenedi- 

HaNCioHbCSOjII)-. 

303 311 


disulfonic acid 

Hulfonic acid . ^S-naphthyl- 
aminedisulfonic acid; 0 
acid; acid IV 



6075 

2-Naphthylamine-6,8- 

ammo G acid; 7-amino- 1.3- 

HaNCioHsCSOaH)^ 

303 30 


disulfonic acid 

naphthalenedisulfonic acid 
osulfonic acid S. See UNa 
OBulfonic acid 1 (of Dah 



6076 

6077 

a-Naphthylaminemon 

/?-Naphthylaminemon 

')hthylatnine-S-8ul/o7i 

).^2-Naphthylam 

ic acid 
jr(c-8- 

6078 

a-Naphthylaminesulf 

onic acid. See l-Naphthylam 

ine-5-8ulfonic acid 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, "C 

Solubility m grams per 100 ml of 

Water 

Alcohol 

Ether, ete 

t)047 

col -br oil. 

1 005 


290 (285) 


s 

s eth , bz. 


1 5933 ' 







<>048 

co! li(i with 

1 0446- 

59 5-67 

274 5 

1 

s. 

8, eth 


vlt fliiores 

1 1. 






6049 

col oil, 

] 060- 


305 

I 


8 eth 


1 64773'* ' 

* 


(187-90'®; 




6050 

red oil 



293 

1 

V s. 

V 8 eth , 8 








CSj 

6051 

redsh -br need 


175 (183) 


1 

si s 

si 8 eth , bz. 

6052 

yel pr f. al 


113 





6053 

col leaf or 


62 

3352'-« 

1 442 - 

3 

V a eth , s 


pr f al 






bz ,chl , ac a. 

6054 

r(*d need f al 


120 (123) 




8 eth , bz. 

6055 

oil 



cfl 317 

1 



6056 

oil. 

1 0542* 


276 8 

V .si s 

3 

8 eth , dll a 


1 58964" > 







6057 

need f Igr 


94 5 


1 

V S 

V. 8 eth., bz 

6058 

pr f al 


79 

230'® 

1 


V. 8. eth.; H. 








bz , 8l 8 h. 








pet eth 

6059 

leaf f w , 

1 061 

no 2 

306 1 


.s 

3 eth , bz. 


1 64927'«* < 

* 






6060 

leaf 




\ s 

V s 

3 eth ; si 8 








HCl 

6061 

Ing flat need 


132 


s 


si s eth. 

6062 

dk red need . 

1 029 ''- 

52-53 

305. 

1 

s 

3 eth 


1 64432'* ^ 

* 


212 .V-" 




6063 

col oil, 

1 057 

<15 

315 6 

1 

1 

s eth 


1 6544021 3 



(305 7) 


1 


(>064 

oil 



308- 102«< 








(298) 




6065 

or ->el need 


127(123-4) 


s h 

V s 

.s ac a 


f al 







6066 

red need f al 


113 



V 3 h 

s bz , 1 Igr 

6067 

red need 


105 



V s 

.8 eth , 1 Igr 

6068 

grn need f al 


150-2 


s! s h 

V 3 

V 8 eth 

6069 

rhomb need 


108 

399 5 

1. 

s 

b eth ,h.bz ; 


f me al 






V s chl. 

6070 

hq, 

1 02922 

38 

278 5 

.s h 

V s 

V s eth 


1 5603922 2 





1 


6071 

leaf f. Igr 


95-6 

400 5 


1 

a eth , V 8 bz , 








Igr , chl , acet. 

6072 

red leaf f al 


102-3 



hi s 

3. eth , bz ; si. 








s Igr. 

0073 

rhomb cr 




V 3 



6074 








6075 

monocl. need 




s 



6076 








6077 

s III f ante acid 







6078 









For explanations and abbreviations see beginning of table 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

wt. 

6079 

/S-Naphthylamineaulf 

onic acid F. See 2-Navhthyl 

amine-7 -8ulf ante acid 


6080 

iS-Naphthylaminesulf 

onic acid III. See ^Naphlh 

ylamine-b-svlfontc ac 

id 

6081 

l-Naphthylamine-2- 
sulfonic acid 

l-amino-2-naphthaleneBul- 
fonic acid 

NH 2 C 10 H 6 SO 8 H 

223 24 

6082 

1 -Naphthy lamine-4-8u 

If onic acid. See Naphthiontc 

arid. 


6083 

l-Naphthylamine-5- 
sulfonic acid 

5-amin(H 1 -naphthalcnesul- 
fonic acid, a-naphthyl- 
ammesulfonic acid; Lau- 
rent’s acid 

NH 2 C loHeSOjH • 
H 2 O 

241 26 

6084 

1 -Naphthylamine-6- 
sulfonic acid 

5-amino-2-naphthalenesul- 
fonic acid 

NH 2 C 10 H 0 SOSH 

223 24 

6085 

1 -Naph thy lamine-7- 
sulfonic acid 

8-amino-2-naphtha]enesu]- 
fomc acid 

N ll2Cioll6SO»ri • 
H 20 

241 26 

6086 

1 -Naphthy lamine-8- 
suifonic acid 

8-amino-l-naphthalencsul- 
fonic acid; o-naphthyl- 
aminemonosulfonic acid 

S; Schollkopf’s acid 

NHaCioHflSOjH- 

H 2 O 

241 26 

6087 

2-Naphthy lamine- 1 - 
sulfonic acid 

Tobias’ acid; 2-ainino-l- 
naphthaleuesulfonic acid 

NHjCioHeSOsH 

223 24 

6088 

2-Naphthylamine-4- 
sulfonic acid 

3-ammo-l-naphthaleneBul- 
fomc acid 

N li2(Jloll8S03li' 
HsO 

241 26 

6089 

2-Naphthylamine-5- 
sulfonic acid 

G-amino- 1-naphtlialenesiil- 
fonic acid , ^-naphthyl- 
aminesulfonic acid III 

NH2CioH6SO*H 

223 24 

6090 

2-Naphthylamine-6- 
sulfonic acid 

6-amino-2-naphthalene8ul- 
fonic acid , Bronner’s acid 

NH2CioH9S08H- 

H2() 

241 26 

6091 

2-Naphthylamlne-7- 
sulfonic acid 

7-amino-2-naphthalene8ul- 
fomc acid; /8-naphthyl- 
aminesulfonic acid F 

NHjCioHaSOsH 

H 2 O 

241 26 

6092 

6093 

6094 

2-Naphthylamine-8- 
sulfonic acid 

a-Naphthyl cyanide. 
d-Naphthyl cyanide. 

7-amino-l-naphthaleneRiil- 
fomc acid; /5-iiaphthyl- 
ammemonoBulfonic acid I 
(of Dahl) 

Sw UNaphthonitrile. 

See 2-NaphthonttTile. 

NH2CioH«S08H 

223 24 

6095 

1,2-Naphthylenedi- 

amine 

1 ,2-naphthalcnediamine * ; 

1 ,2-diaminonaphthalene 

CioH9(NH2)2 

158 20 

6096 

1 ,4-Naphthylenedi- 
amine 

1 ,4-naphthalenediamine * ; 

1 ,4-diaininonaphthalene 

Ci(,H6(NH2)2 

158 20 

6097 

1 ,5-Naphthylenedi- 
amine 

1 ,5-napbtlialenediainine * ; 

1 ,5-diamiTioiiaphthaIenc 

CioH6(NH2)2 . 

158 20 

6098 

1 ,6-Naphthylenedi- 
amine 

1 ,6-naphthaIeiiediamine* , 

1 ,6-dianunonaphtbalene 

CioH6(NH2)2.. . 

158 20 

6099 

1,7-Naphthylenedi- 

amine 

1 ,7-naphthalcriediaminc * ; 

1 ,7-diaminonaphthalene 

CioH6(NH2)2 

158 20 

6100 

1 ,8-Naphthylenedi- 
amine 

1 .^naphthalen^iamine * ; 

1 ,8-diaminouaphthalene 

CloHc(NIl2)2 . 

158 20 

6101 

2,3-Naphthylenedi- 

amine 

2,3-naphthalenediamine* ; 

2 ,3-diaminonaphthalene 

CioH«(NH2)2 .... 

158 20 

6102 

2,6-Naphthylenedi* 

amine 

Naphthyl esters. 

1 -Naphthyl ether. . 

2,6-naphthalenedianiine* , 

2 , 6-diaminonapbthalene 

See “naphthyl ester,” under th 

CioH6(NH2)2 .. 

p names of the acids. 

158 20 

6103 

l-( 1-naphthoxy) naphtha- 
lene* ; a-dinaphthyl ether 

(CioH7)20 

270 31 

6104 

1,2'-Naphthyl ether . . 

a,/5'-dinaphthyl ether; 1- 
(2-naphthoxy)naphthalene 

C 10 H 7 OC 10 H 7 .. 

270 31 

6105 

2-Naphthyl ether . . 

2-(2-naphthoxy) naphthar 
lene*; /l-dinaphthyl ether 

(CioH7)20 . . . 

270 31 


*Naine approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, ^ 

Boiling 
point, °C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc 

6079 








6080 








6081 

need f w 


272 d 


0 4120, 

I. 

1 . bz. 






3 I'oo 



6082 








6083 

sm pi 


1 189 5 


si s 

V si s 

V. si. s. eth. 

6084 

col pi f w. 


d 


0 0320 

1 

1 eth. 

6085 

col need, f w 




0 4642S 

V si s 

V si s. eth. 

6086 

nt'od 


-H 2 O, 130 


0 4‘2>o«, 

V bl s 

V si s eth. , s 






0 0>’ 


ac a 

6087 

leaf f b w 




si s c , 

V si b 

V si 8. eth. 






s h 



6088 

need f w 




bl s c 

V. si s 

V bl s. eth. 

6089 

need f w 




0 03320 

V si s 

V si 8 eth. 

6090 

leaf 




0 01320 , 

V si b 

V si 8 eth. 






0 16i»® 



6091 

col need 




0 0220, 

V si s. 

V si. s. eth. 






0 28>®o 



6092 

pr. f w 




0 0620 

si s. 

V. si 8. eth. 

iS 

6093 








6094 








6095 

leaf f. w 


96 

150-10-'> 

s h 

V s. 

V s eth. 

6096 

pr. f. h. w. 


120 


si s. 

V s 

V 8 eth. 

6097 

col. pr. f eth 


189 5 

siibl 

V si s 

s h 

V 8 eth , chi 

6098 

need f w , 

I H7"9 

78 


V si b. 

8. h 

si 8. eth. 


1 7083‘’'-' < 




c , s h 



6099 

leaf f bz ; 


117 5 


si s. 

V s 

V. si. s. eth. 


need, f, w 







6100 

col cr f al , 

1 127‘’9 

66 5 

.subl 20.5>‘’ 

si s 

V .s 

V. 8 . eth. 


1 682899 4 







6101 

leaf. f. eth 


191 



V. s. 

8. eth. 

6102 

need. f. w . 


216 


V .si s 

V. si s 

V si. 8 eth. 






h 



6103 

col. leaf. . . 


110 

>360 

1 

s. h. 

8. eth., bz., b. 








ac a 

6104 

need f al. 


81 

264‘5 

1. 

si. s. 

s. eth., bz., chi. 


“{-eth. 







6105 

col. need f. al 


105 

2502* si d 

1 

s. h. 

V. 8. eth.; s. 








bz , h. ac. a. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mo! 

Wt 

f)10G 

1 -Naphthyl ketone 

a, a-dinaphthyl ketone 

CioH 7CX)C KtHr 

282 32 

0107 

1,2'-Naphthyl ketone 

«,^'-dinaphthyl ketone 

C.oHtCOCioHt 

282 32 

0108 

2-Naphthyl ketone 

0, ^'-diimphthyl ketone 

CioHyf'lOCioH; 

282 32 

0109 

0110 
6111 

Naphthyl naercaptan. 
2-Naphthyl salicylate. 
Narceine 

See Naphihol, thio-. 

See Hetol 

C2sH..!7N()8 3H=0 

499 51 

0112 

, bisulfato 


CiiHwNOs H-iSOi - 

723 69 

0113 

, hydrochloride . 


lOHiO 

CiiHjiNOs HCl- 

535 97 

0114 

Narcotine 


3 H 7 O 

C'.2H2«N07 . 

413 41 

0115 

, hydrochloride . 


C>?H2sN07 H(X- 

407 90 

0116 

0117 

0118 

cf/-Narcotine. 
Narcotine hemipic aci 
Naringin 

See GnoHcopine. 
d . See Ilemiptc acid. 

Hi) 

C ’sHisOu'C^) 

49(’)- 

0119 

0120 
6121 
0122 
0122M 

Neohexane. 

Neopentane. 

Neopentyl alcohol. 
Neral. 

Neroi 

See liutane, 2,2-dimethylr*. 

See Propane, 2,2-dimethylr*. 
See UProjmiol, 2,2-dtmethyl-* 
See Ctiral b. 

3,7-dimethyl-2,6-octadieii- 

CioIInOH 

4ocn 

154 25 

0123 

0124 

0125 

Nerolin (new). 

Nerolin (old). 

Neurine 

l-ol* 

See Ether, ethyl 2-naphthyl 

See Ether, methyl 2-naphthyl. 
trimethylvinylammonium 

OH 2 CHN(CH3)3- 

103 16 

0120 

0127 

0128 

Nevile-Winther acid. 
Nftai camphor. 
Nlcoteine^ 

hydroxide 

See l-Naphthol-4-8ulfomc acid. 
See l-Borneol. 

OH 

C 10 H 12 N 2 

160 21 

0128M 

Nicotinamide 

nicotinic amide; 3-pyndine- 
carboxamide*, pellagra- 
preventive vitamin , P.P. 
factor 

Ci,H4NC()NH2 

122 12 

0129 

Nicotine 

CioHnN-. 

102 2 ;! 

0130 

, hydrochloride (d) 


CioHhN^ 2Hri 

235 10 

0131 

— , picrate 


CioHhN:. 2(V.H3- 

020 45 

0132 

- — , salicylate 


NaO: 

(U 0 H 14 N 7 - CXHsOi 

300 35 

0133 

— tartrate 

nicotine bitartrate 

CioHhNi 2 C 4 H 9 - 

498 44 

6134 

Nicotinic acid ... . 

3-pyridinecarboxyhc acid * , 

Og 2H2() 
C 6 H 4 NCOOH 

123 11 

6135 

V-raethvlbetaiiie 

pellagra-preventive vita- 
min; P P factor 

See Trigonelline. 




*N»inr approved by the International Union of Chemistry, 
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ORGANIC COMPOUNDS (Continued) 



(’rystalline 


Melting 


1 Solubility in crams ner 100 ml of 


form, color 

Density 

Boiling 
point, *C 



‘ 

No 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

1)106 

need f eth. 


104 

subl 


s h. 

si 8 . eth , h. ac. 








a., Igr.; v s. 
bz. ; B chi , 








HjS04 

6107 

col nwd f. al 


136-7(135) 

subl. 


1 3'< 

V. 8 eth.;B. bz. 

6108 

( 1 ) need f 


125 5 


, 

0 ;j7"» 



eth 

(2) leaf f 


164 5 


1 

0 08'9 

si s eth ; s. 


chi +cth 






chi. 

6109 








6110 








6111 

col pr f w 


anh 170 


0 078'* 

0 1 

1 eth , bz : s. 
alk.. NH 4 OH; 
si. s. chi ; 

0 oii'T ecu 

6112 

cr powd or 
need 


d. yel 


.s 

fe h. 

3 chl. 

6113 

ycl cr f H(’i 


anh 192 


si S 

s 

s. me. al 

6114 

col. rhomb 

1 374 

175 

d 

0 004'-’'> 

1>0 

0 8 A 2 1*3 eth ; 


need, f al . 






V. s chl : 8 . 


|al-207 35 “d 






bz , CS 2 , eth. 
ac , acet , pet. 
eth 

6115 

wh lust cr 


197-8 


s 


s. chl. 

6116 








6117 








6118 

.sm pr 


anh 171 


.si s c , 

V s h 

i eth. 





.s h 



6119 

6120 
1)121 
6122 
6122 M 

oil 

0 8811'-* 


224- 




6123 








6124 








6125 

syrup 




s 

s 

.s eth. 

6126 

6127 

6128 
6I28M 

wh. cr powd 

1 078’^ 

129-31 

267 

100 

66 6 

si s eth., bz.; 







10 glyc. 

6129 

col. oil., 

1 00924- 

<-80 

247 3 

s 

00 

« eth., V. 8. 


1 52392« * 

4 





chl., pet eth., 


ia]-161 55“ 






oils 

6130 

deliq cr 




b 

s 


6131 

yel need or pr. 


218 





6132 

wh pi 


117 5 


h. 

s. 

s. eth. 

6133 

reddish-wh cr 


88-90 


V S 

s 

8 . eth. 

6134 

col need 


234-37 

subl 

si s c., 

0 73*3 

V si. 3 eth. 






S h 



6135 









For explanations and abbrcvrations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt. 

6136 

Nicotinic acid, 2-hy- 


CJdaNfOHICOOH 

139 11 


droxy- 




6137 

, 1,2,5,6-tetrahydr 

o-l-methyl-. See Arecatdtn 

e 


6137M 

Nicotinic amide. 

See Nicotinamide 



6138 

Nicotyrine 

3-(l-methyl-2-pyrryl)pyri- 

C 10 H 10 N 2 

168 20 



dine; dipyndine 



6139 

Niobe oil. 

See Benzoic acid, methyl ester 



6140 

Nitramine diethyl-. 

See Ihethylamine, N-nitro- 



6141 

, dimethyl-. 

See Dimethylamine, N^nitro-. 



6142 

, methylpicryl-. 

See Telryl. 



6143 

, phenyl-. 

See Aniline, N-nitro-. 



6144 

, n-propyl-. 

See Propylamine, N-nitro-. 



6145 

Nitranilic acid 

2,5-dihydroxy-3,6-dinitro- 

(N02)2C«02(OH)2 

230 09 

6146 

Nitranilide. 

See Aniline, N-nitro-. 



6147 

Nitric diethylamide. 

See Ihethylamine, N-nitro-. 



6148 

Nitric dimethylamide. 

See Dimethylamine, N-nitro-. 



6149 

Nitric ether. 

See Ethyl nitrate. 




Nitro-. See the parent com 

pounds (e r , for nitrobenzene s 

ee Benzene, nitro-) 


6150 

Nitroerythrite. 

See Erythritol, tetranitraie. 



6161 

Nitroform 

trmitromethanc* 

CH(N02)3 

151 04 

6152 

Nitroglycerin 

glycerol trinitrate ; glyceryl 

C3Hb(ONO?')3 

227 09 



nitrate , tnnitnn , glonoin , 



6153 

Nitrolic acid, ethyl-. 

See Acetonitrolic acid. 



6154 

, methyl-. 

See Formonilrolic acid. 



6155 

Nitromannite. 

See Mannitol, hexanitraie. 



6156 

Nitron 

4,5-dihvdr<> 1 ,4-diphenyl- 

C 20 H 1 CN 1 

312 36 



3,6-phenylimino-l,2,4- 





tnazole 



6157 

Nitrosamine, diethyl-. 

See Ihethylamine, N-nitroso- 



6158 

, diisopropyl-. 

Sec Ditsopropylamine, N-nttro 

so-. 


6159 

, dimethyl-. 

See Dimethylamine, N-mtroso- 



6160 

, diphenyl-. 

See Diphenylamine, N-mtroso- 



6161 

, dipropyl-. 

See Dxpropylamine, N-mtroso- 



6162 

, methylphenyl-. 

See Aniline, N -methyl- N-nitro 

so-. 



Nitroso-. See the parent co 

mpounds (e g , for nitrosolicnze 

ne see Benzene, nitros 

0-). 

6163 

Nitrous diethylamide. 

See Diethylamine, N-nitroso- 



6164 

Nitrous diisopropylam 

ide. See Diisovropylamine, N- 

nitroso- 


6166 

Nitrous dimethylamid 

e. Sec Dimethylamine, N-nitros 

0-. 


6166 

Nitrous diphenylamid 

e. See Diphenylamine, N-nitros 

0 - 


6167 

Nitrous dipropylamide 

. See Ihprop^ilamim, N -nitroso 



6168 

Nitrous ether. 

See Ethyl nitrite 



6168M 

l-Nonacosanol* 

n-nonaco6yl alcohol ... , 

n-C29H6»OH 

424 78 

6168R 

n-Nonacosyl alcohol. 

See l-Nonacosanol.* 



6169 

Nonadecane* 

n-nonadccane 

CH,fCH2)i7CH3 

268 51 

6170 

Nonadecanoic acid*. 

n-nonadecylic acid . 

CHjfCH-OnCOOH 

298 50 

6171 

1-Nonadecanol* 

n-nonadecyl alcohol 

CHjfCbDiaOII. 

284 51 

6172 

10-Nonadecanone* 

capnnone; dinonyl ketone 

(C9Hi9)2CO 

282 50 

6173 

n-Nonadecyl alcohol. 

See \-N onadecanol* . 



6174 

n-Nonadecylic acid. 

See Nonadecanoic and*. 



6175 

Nonamethylene glycol. 

See l,^Nonanediol*. 



6176 

Nonanal, oxime. 

See Pelargonaldehyde, oxime 



6177 

Nonanamide*. 

See Pclargonamide. 



6178 

Nonane* 

n-nonanc 

CH3(CH2)7CH3. 

128 25 

6178M 

, 1 -amino-. 

See Nonyiamine*{n). 



6179 

Nonanedioic acid*. 

See Azelaic and. 



6180 

1,9-Nonanediol* . 

nonamethylene glycol; en- 

CH20H(CH2)7- 

160 25 



neamethylene glvcol 

CH2()H 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *C 

1 Boiling 
point, T 

Solulnlity in grains per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

5136 

need f w 


am; 

subl 

si. 8. h 

st. 8. 

«1. s. eth,; V. si. 

€137 

6137M 

6138 

need. f. h. w. 

1 12418 

/5.301-2 d 

108 

286-90''»* 

si. 8. c., 


1 8. ehl. 

i 

8. eth. 

6139 

6140 

6141 

6142 

6143 

6144 

6145 

Ing. yel. pi. 


100 

(280-1) 

170 d 

s. h. 

V, 8. 

V 8 

i. eth. 

6146 

6147 

6148 

6149 

6150 

6151 

f. acet. 

col. oil or 

1 5967— 

15 

45-7*8 exp 

S. 


8. alk. 

6152 

wh. cr. 
col -yel. liq., 

1.601 

2 9; 13 2 

exp. 260 

0 188« 

1 

25 

« eth.; 7 me. 

6153 

6154 

6155 

6156 

1 48218 « 

yel. need . 


189 d. 

1 

a. 

al 

sl. 8. eth.; 8. 

6157 

6158 

6159 

6160 
6161 
6162 

6163 

6164 

6165 

6166 

6167 

6168 
6168M 
6168R 
6169 

leaf , 

0 777** 

84 6-85 0 

32 

330 

1. 

si. 8 

b*., acet , ohl, 
et. ac. 

s. eth. 

6170 

1.436*< 8 
glit. leaf. f. al 


66 5 

2991“ 

i. 

sl. s. 

a. eth. 

6171 

6172 

opaque er 
leaf. f. al 


62 

58 

>350 

1. 

s. b 

8. eth. 

6173 

6174 

6175 

6176 

6177 

6178 

col. hq.. 1 4056 

0 7177'» 

-53 7 

150 72 

1. 

V. 8. 

V. 8. eth. 

ai78M 

6179 

6180 


(-51 0) 

147-508 

si 8. 

8. 

i. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

6181 

Nonanenitrile*. 

See Pelargononiirile. 



6182 

Nonanoic acid*. 

See Pdargontc acid. 



6183 


n-nonyl alcohol 

2-heptyl-2-inethylethanol . 

CH3(CH2)7CH20H 

CH3(CH2)60H- 

(CH3)CH20H 

144 25 

6184 


158 28 


6185 

2-Nonanol* 

heptylmethylcarbinol .. 

CHsCHOH- 

144 25 



(CH2)6CHs 


6186 

3-Noiianol* 

ethylhexylcarbinol . . 

CH 3 CH 2 CHOH- 

(CHz)6CH» 

CH 8 (CH*) 2 CH. 

0H(CH2)4CH8 

(C4H9)..CH0H 

144 25 

6187 

4-Nonanol* 

amylpropylcarbinol . . . 

144 26 

6188 

5-Nonanol* .... 

dibutylcarbinol 

144 25 

6189 

, 2,8-dimethyI-*. 

diisoamylcarbinol 

1(ch8)2Ch- 

(CH2)2]2CHOri 

172 30 

6190 

2-Noiiianone* . 

heptyl methyl ketone 

CH8C0(CH2)6CH8 

142 24 

6191 

3-Noiianone* . ... 

ethyl hexyl ketone 

CzHsCOlCHz)^. 

CHs 

142 24 

6192 

5-Nonanone* 

dibutyl ketone 

(CH 3 CH 2 CH*. 

CHzlzCO 

142 24 

6193 

, 2,8-dimethyl-*. 

diisoamvl ketone, iRocap- 
rone, dusopentyl ketone 

. [(CH3)2CH- 
(CH2)2l2CO 

170 29 

6194 

Nonanoyl chloride*. 

See Pelargonyl cfUoride 


6195 

1-Nonene* 

a-nonylene 

CH3(CH2)6- 

CH:CH2 

126 24 

6196 

l-Nonine. 

See l-Nonyiie*^. 



6197 

n-Nonyl alcohol. 

See UNomnoJ*. 



6198 

Nonylamine*(n) 

1-aminononane 

CH3fCH2)7CH2- 

NH 2 

143 27 

6199 

n-Nonyl cyanide. 

See Capnmtrile. 


6200 

a-Nonylene. 

See l~Nonene*. 



6201 

n-Nonylic acid. 

See Pdargontc acid. 



6202 

Nonylone. 

See 9-Heptadecanone*. 



6203 

Nonyl sulfate 

di-7i-nonyl sulfate 

[CH3(CH2)8l2S04 

350 55 

6204 

1-Nonyne* 

1-nonine, n-heptylacetylene 

ethyl-3-methylene-. See 
methylene-. See a-Fenchen 

CH:C(CH2)6CH3 

124 22 

6205 

Norcamphane, 2,2-dim 

Camphene. 


6206 

, 7,7-dimethyl-2- 

e. 


6207 

, 2-keto-l, 7, 7-trim 

ethyl-. See Camphor. 



6208 

— , 1,7,7-trimethyl-. 

See Camphane. 



6209 

, 2,2,3-trimethyl-. 

See hocamphane 



6210 

6211 

2-Norcamphanone, 1,3 
d/-Norleucine 

,3-trimethyl-. See Fenchon 
cW-a-aminocaproic acid . dl- 
elycoleucine, (il-2-amino- 

(NH2)C00H 

131 17 




ncxanoic acid* 



6212 

d-Norleucine . 

<l-«c-ammocaproic acid , d- 

CH3(CHi)3CH- 

131 17 



2-aminohexauoic acid * ; 
d-glycoleucine 

(NH2)C00H 


6213 

/-Norleucine 

1-a-amiiiocaproic acid; l-2~ 

CHs(CH2)3CH- 

131 17 


I 

aminohexanoic acid*, l- 
glycoleuciiie 

(NH2)C00H 


6214 

6215 

6216 

6217 

6218 
6219 

Normenthane. 
3-NortTopanol, 8-meth 
Nosophen. 

Novocain. 

Nucin. 

Ocimene 

See Cyclohexane, isopropyl-, 
yl-. ^e Tropine. 

See Pbenolphthedein, 3 ',3 ",5 ',5 
See Procaine, hydrochloride. 

See Juglone. 

3,7-dimethyl-l ,3,6-octa- 
triene* (one form) 

'-tetraiodo-. 

(CH8)2C-CHCH2- 

CH:C(CHs)- 

CH.CHz 

136 23 



*Nanie approved by the International Union of Cbemiiitry. 
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ORGANIC COMPOWJDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, *C 

Soiubihty in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

6181 

6182 

6183 

6184 

col. liq., 

1 433472* 
hq 

0 8274?^ 

0 m~ 

-5 

213 

11818 

1 . 

i. 

ee 

s. 

etti. 

8. etb. 

6185 

col hq., 
1.429025 

0 8190 

0.8471” 

-35 

193-4 
(198 3) 

1. 

s. 

s. eth. 

6186 

hq 

0 825- 

4 

-22 

194-515* 

1 . 

s. 

s eth. 

6187 

hq . . 

0 8282 


192-3 

1. 

s. 

3. eth. 

6188 

6189 

thick oil. 
1.4289« 
liq . . 

0 82318 

0 8305— 

4 


194 

105“ 

1 . 

1 . 

00 

s. 

«• eth. 

s. eth. 

6190 

hq 

0 8317 

-8 2 H9) 

194-6 

1. 

s 

B. eth. 

6191 

pr. ... 

0 840“ 

-8 

190 


s. 

9. etb. 

6192 

6193 

col liq., 

1.42115 
yel. oil. 

0 8270- 
0 8208*^ 

-5 9 

14 6 

186-7 

(181-2) 

■ 228 

V. si 8 

1. 

s. 

g. 

9. eth.; V. B. 
chi , CSi 
s. eth. 

6194 

6195 

col. hq., 1 410 

0 73022“ 


149 9 

r 

a. 

3. eth. 

6196 

6197 

6198 

col lU] 



202 2 

si. s. 

s. 

8. eth. 

6199 

6200 
6201 
6202 

6203 

6204 

6205 

6206 

6207 

6208 

6209 

6210 
6211 

col. hq. 

shiny leaf. . 

0 7924 

41 9-2 1 
-36 

327 d. 

160i« 

1 

1 18» 
2.8875 

s. 

i 

0 267» 
75% 1 

B. eth. 

6212 

hex leaf f. w 


301 d. 


1 6« 

1 

1 . 


6213 

leaf. f. w 


301 d. 


1 61“ 



6214 

6215 

6216 

6217 

6218 
6219 

hq., 1.488311. 

0 80115 


176-8 





for explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

1 Name 

Synonyms 

Formula 

Mol. 

Wt. 

6219Bi 

a//o-Ocimene (stereomer 


Cioflu 

130 23 


of preceding) 




6219M 

l-Octacosanol* 

n-octacosyl alcohol 

n-CssHsTUH . . 

410 75 

621 9R 

n-Octacosyl alcohol. 

See l-Ociacoeanol 



6220 

9,i2>Octadecadlenolc a 

cid*. See Eleosieanc acid 



6221 

9,13-Octadecadienoic a 

cid*( ?) . See Eleomargaric act 

d. 


6222 

Octadecanal*. 

See StearaUkhyde. 



6223 

Octadecanamide*. 

See St ear amide. 



6224 

Octadecane^ 

n-octadecane. . 

Oili(OH2)i60Ha 

254 49 

6224F 

, 1-aminO'. 

See Octadecylamine*(n). 



6224M 

, l-bromo-* 

n-octadecyl bromide. . . 

CH8(CH2)i7Br 

333 40 

6224T 

, l-iodo-’t^ 

n-octsdecyl iodide . . . 

CHa(CH2)x7l 

380 40 

6226 

Octadecanenitrlle*. 

See Siearonitnkm 



6226 

Octadecanoic acid*. 

See SteaHc acti. 



6227 

Octadecanoic anhydri 

de*. See Stearic anhydride. 



6228 

1-Octadecanol* 

n-octadecyl alcohol. 

CH|(CH2)mCH2. I 

270 49 

6228W 

1-Octadecanone, 1-phe 

nyl-. See Siearophenone 



6229 

Octadecanoyl chloride 

*. See Stearoyl chloride. 



6230 

9,12,15-Octadecatrieno 

ic acid** Seea^Linolentcacid 



6231 

9-Octadecenamlde*. 

See Oleamtde 



6232 

9-Octadecenoic acid*. 

See Ekadic acid, Oleic acid. 



6233 

, 12-hydroxy-*. 

See Rxdndetc actd. 



6233M 

9-Octadecen-l-ol*, 

da-9'Octadecenyl alcohol; 

CH8(CH2)7CH:CH- 

268 47 


CIS- 

oleyl alcohol 

(CH2)80H 


6233T 

9-Octadecenyl alcohol. 

See Mc(odecen‘l-ol*. 



6234 

n-Octadecyl alcohol. 

See l-Octodecanol*. 



6234H 

OctadecyIamlne*(n) . . 

1-anunooctadecane 

CH3(CH2)i7NH2 

2G9 50 

6234R 

n-Octadecyl bromide. 

fke Octadecane, l-bromo-*. 



6236 

n-Octadecylic add. 

See Stearic acid. 



6235M 

n-Octadecyl iodide. 

See Octadecane, 1-iodo-*, 



6236 

Octadecyl sulfate . . 

di-n-octadecyl sulfate 

[CHa(CH2)l7l2S04 

603 02 

6236M 

1-Octadecyne* 

he\ adecyla cet y lene 

CH:C(CH2)uCH3 

250 46 

6237 

9-Octadecynolc acid*. 

See Steardic aad. 



6238 

Octadiene. 

See Conylene. 



6238F 

1,6-Octadiene, 3.7-dl- 

linalodlene . . . 

CioHis 

138 25 


methyl-* 




6238M 

2,6-Octadiene, 2,6-di- 

dihydromyrcene. . 

CioHis . . 

138 25 


methyl- 




6238T 

2,4-Octadiene, 7- 


CsHib . 

124 22 


methyl-* 




6239 

2,7-Octadiene, 2-meth 

y 1-6-methylene-*. See My 

rcene. 


6240 

2,6(and 2,7) -Octadienol 

c acid, 3,7-dimethyl-*. 

See Geramc acid. 


6241 

l,6-Octadien-3-ol, 3,7- 

dimethyl-*. SetLirialod. 



6241H 

2,6-Octadien-l-ol, 3.7- 

dimethyl-*. SeeCrcromol; N 

erol. 


6242 

Octamethylene glycol. 

See hB-^ctawdiol*. 



6243 

Octatial*. 

See Caprylaldehyde. 



6244 

Octanamide*. 

See Caprylamide. 



6245 

Octane* 

n-octane. 

CH3(CH2)eCH,. 

114 23 

6246 

, 1 -amino-. 

See Ociylamine*. 



6247 

-, 2-amino-. 

See Heptylarntne, a-methylr. 



6248 

, l-bromo-* . . 


CHj(CH2)8CH2Br 

193.13 

6249 

, 2-bromo-*(/). . . . 

hrnmiHe . . j 

i-8«!-n-octyl bromide 

CH 8 CHBr(CH 2 ) 6 - 

CH» 

193 13 

6250 

, l-chloro-* 

n-octyl chloride 

CHi(CH2)flCH2Cl 

148 67 


♦Name approved by the International Uawn of Chfwuatry. 
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OKGANIC COMPOUNDS (Continued) 


No. 


Crystalline 
form, color 
and index of 
refraction 


Density 

g/ml 


Melting 
point. *C 


Boiling 
point, *C 


Solubility in grains per 100 ml of 


Water I Alcohol 1 Ether, etc. 


621QB 

6219M| 

6219R 

6220 

6221 

6222 

6223 

6224 

6224F 

6224M1 

6224T 

6225 

6226 

6227 

6228 

6228M 

6229 

6230 

6231 

6232 

6233 
6233M 

6233T 

6234 
6234H 

6234R 

6235 
6235MI 

6236 , 
6236M 

6237 

6238 
6238F 

6238MI 

6238T 

6239 

6240 

6241 
6241 K 

6242 

6243 

6244 

6245 

6246 

6247 

6248 


6249 

6250 


liq., 1.544721 


cr f al, 
1.4349»* 3 

col. cr 
col. cr 


leaf f al 


col llq 


0 8133 


0 77687 


0 8124- 


0 8484^- 


col. I 


col liq, 1.3975 


liq., 

1 450325 


hq . 
hq 


0 796*« 

0 788» 
0 775=^ 

0 752- 


1.1160j 
1 118^ 

1 09923 

0 8745^ 


83 2-83 4 


28 5 
34 


59 (57 85) 


70 2-0 7 
26 


-55 


18825*; 

8112 


317 


169»-5 


210 515 


232 0*2; 
176 12 


18015 

165-8 
171 5-3 5 
149 


125 8 
(124.6) 


(201.5) 


191 

(91-3») 
184 6 


0.0015«| 


si. s. 


si. s. 


b1. 8. 


s. eth. 


8. eth. 
si. s. eth. 


B eth. 


s. eth. 


s eth. 


8. eth. 


» eth. 


w eth. 

V. 8 . eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL COKSTANTS OF 






Mol. 

No. 

Name 

Synonyms | 

Formula 

Wt. 

6251 

Octane, 2-chloro-*. . . . 

8SC-octyI chloride ... 

CHs(CH2)5CHC1- 

CHs 

(CH8)2CH(CH2)4- 

148 67 

6252 

, 2,7-dlmethyl-*. . 

biifloamyl 

142 28 




CH(CH3)2 


6253 

6254 

6255 

IJ 

II 

t 

See Ether, dhyl octyl. 

CHa(CH2)7l . . 

CHsCHsCHfCIh). 

240 14 

128 25 

, 3-mcthyl-*,(c/)- 

d-amylethyimethylmethane . . 


(CH2)tCH3. 


6256 

, 1-octyloxy-*. 

See Octyl ether. 


6257 

, 1-phenory-*. 

1 , 1 >Octaned icarboxy lie 

See Et^, octyl phenyl. 



6258 

acid. Se)eMakmieacid,hepU/l 



6259 

Octanedioic acid*. 

See Svbme acid. 

1 


6260 

l,8'>Octanediol* 

octamethylene glycol. 

CH20H(CH2)<i. 

CH 2 OH 

[CHj(CH2)jCHOH12 

146 23 


I 

6261 

4,5-Octanedlol* 

ootylene glycol (one form) . . 

See Caprylonitrile. 

146 23 

6262 

Octanenitrlle*. 

6263 

Octanoic acid*. 

See Caprylic acid. 



6264 

Octanoic anhydride*. 

See Caprylic anhydride. 
heptylcarbinol; pn-n-octyl 



6265 

1-Octanol* 

CH8(CH2)6CH20H 

130 23 

6266 

, acetate . . 

n-octyl acetate . 

CH3C00(CH2)7- 

CHa 

e corresponding acid 

172 26 

6267 

, eeters of other organic a 

cids See “octyl ester” under th 

8. 

6268 

, nitrate. 

See Octyl nitrate. 


6269 

, nitrite. 

See Octyl nitnte. 



6270 

, 3,7-dimethyl-*(/) 

tetrahydrogeraniol . 

(CHs)2CH(CH2)8- 

CH(CH8)CH2- 

158 28 

6271 

2-Octanol* 

methylhexylcarbinol ; «er-n- 

CH 20 H 

CHsCHOH- 

130 23 

6272 

, 2-methyl-* . 

octyl alcohol 
hexyldimethylcarbinol 

(CH2)6CH8 

(CH3)2C0H- 

144 25 

6273 

3-Octanol, 3-ethyl-*. 

amyldiethylcarbinol ; tert- 

(CH2)5CH3 

(C2H6)2C0H- 

158 28 

6274 

2-Octanone* 

decyl alcohol 
hexylmethyl ketone 

(CH2)4CH8 

CHsCOCcHis 

128 21 

6275 

3-Octanone* 

amyl ethyl ketone 

C2H6C0(CH2)<- 

CH8 

128 21 

6276 

Octanoyl chloride*. 

See Caprylyl chloride. 


6277 

1,3,6-Octatriene, 3,7-di 

methyl-*. See Ocimene. 



6278 

6-Octen-l-ol, 3,7-dime 

thyl-*. See Rkodinol. 



6279 

Octine. 

S^ Octyne. 



6280 

n-Octoic acid. 

See Caprylic acid. 



6281 

n-Octoic anhydride. 

See Caprylic anhydride. 

See l-Odanol*, acetate. 



6282 

n-Octyl acetate. 



6283 

pri-n-Octyl alcohol. 

See l-Oofonol*. 



6284 

soc-n-Octyl alcohol. 
n-Octyl aldehyde. 

See 2-Odanol*. 



6285 

See Caprylddehyde. 



6286 

Octylamine*(n) 

l*ttmmo6ctane; pn-n-octyl- 

CH8(CH2)6CH2- 

129 24 



amine 

NHa 


6287 

sec-n-Octylamine. 

See Heptylanine, a-methyl-* 



6288 

n-Octyl bromide. 

Octane, l-brovuh*. 



6286 

sec-n-Octyl bromide. 
n-Octyl chloride. 

Octane, 2’bromo-*. 



6290 

Bee Octane, l‘chloro-*. 



6291 

sec-n-Octyl chloride. 

See Octane, 2-chloro-*. 



6292 1 

n-Octyl cyanide. 

See Pdafgononxtrile. 




*Name approved by the International Uaionof CbeoBistiy. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
po'nt, T 

Solubility in grains per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, 

Water 

Alcohol 

Ether, etc. 

6251 



0 871- 

4 


173 

i. 

V. s. 

8 etih. 

6252 

6253 

mobile liq , 
1.40924«i: 
1.41049“ 

0 7479“ 

-52 5 

i 

159 66 

1. 

s. 

3 eth , ac a. 

6254 

liq., 1 489 . . . 

1 3411* 

(1 3531“) 

-45 9 

255 5 

*• 

8. 

8 eth. 

6255 

6256 

6257 

6258 

6259 

col. hq 

0 7206” 


142-3 

1. 

1. 

i s. eth. 

6260 

need 


63 

172“ 

si. s 

8. 

1 . eth. 

6261 

6262 

6263 

6264 

(a) liq . 

m . 


123-4 

11^^“ 

115-8 

i 

1. 

S. 

1 sL 9. etk 

6265 

col hq , 

1 42920‘‘» 

0 8246- 

4 

-16 3 

195 

8. 

« 

<0 eth. 

6266 

6267 1 

6268 
6269 

col hq 

0 885 J 

-38 5 

i 

j 

210 

1. 

8. 

1 

8. eth. 

6270 

Hq 

0 sass's 

1 

i 

221-3 

*• 

S 

3 eth. 

6271 

col. oily liq., 
1.4260 

0.8193 

-38 6 

178 5 1 

(179) 

1. 

8* 

8. eth. 

6272 

hq 



178 

1. 

8. 

8. eth. 

6273 

col. oil , . 

0 8360^ 


199 

1 

3. 


6274 

col. hq , 

1 41613 

0 818 

-20 9 

173 5 

1. 

00 

« eth. 

6275 

6276 

6277 

6278 

6279 

6280 
6281 
6282 

6283 

6284 

6285 

col hq 

0 850j 


168 

1 

sl. 8. 

’‘O 

. 

1 

« eth. 

1 

6286 

6287 

6288 

6289 

6290 

6291 

6292 

col. Iiq., 1.430 

0 777” 


179 6 

V. 8. 

1 

V. 8. eth. 


For explanations and abbreviations see befpnsuig oC table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

6293 

6294 

Octylene 

Octylene jllycol. 

caprylene 

See 4,5-Ocianedtol*. 

CsHw.. 

112 21 

6295 

6296 

6297 

Octyl ether 

n-Octyllc acid. 
prj-n-Octyl iodide. 

1-octyloxyoctane* , di-n- 
octyl ether 

See Caprylic arid 

See Octane, l-iodo-*. 

(C8Hl7)lO.. . 

242 44 

6298 

Octyl nitrate 

7i-octyl nitrate. 

CH3(CH2)7N03. 

175 23 

6299 

Octyl nitrite 

71-octyl nitrite 

CH3(CH2)70N0 

159 23 

6300 

Octyl sulfate 

di-n-octyl sulfate 

ICH8(CH2)7]2S04 

322 50 

6301 

l"Octyne* 

1-octme; 7i-hoxylacetylcnc, 
caprylidene 

CH:C(CH2)*CH,. 

110 19 

6301F 

2-Octyne* 

2- octine, amylmethylacety- 
lene 

3- octme; butylethylacety- 
lene 

4- octine; dipropylacetylene 

CHsC'-CCsHii 

110 19 

6301J 

3-Octyne* 

CiHsC:C(CH2)3- 

CH3 

C3H7C:CC8H7 

110 19 

6301 M 

4-Octyne* 

no 19 

6302 

2-Octynoic acid’*', methyl 
ester 

Oenanth-. 

“methyl heptinecarbonate” . 

See Enanihr 

CH3(CH2)4CiC- 

COOCHs 

154 20 

6303 

Oil of winterftreen, artif 

icial. See Salicylic acid, methyl 

ester. 


6304 

Oleamide 

9-octadecenamide* (one 
form) ; oleic acid amide 

C 17 H 33 CONH 2 

281 47 

6305 

Oleic acid 

9-octadeceiioic acid* (ci$ 
form) 

C&HnCHrCH- 

(CH2)7COOH 

282 46 

6306 

, benayl ester 


C 17 H 33 COOCH 2 - 

CeH» 

372 57 

6307 

6308 

— butyl ester . 

, diethylene glycol ester. 

butyl 9-octadecenoate* (one 
form) 

See under Diethylem glycol. 

CsHnCHrCHCv- 

HmCOOCiH* 

338 56 

6309 

, ethyl ester . 


CeHnCHrCH. 

(CH2)7C00C2H3 

310 51 

6310 

, isoamyl ester 

\ 

Ci7H33COO(CH2)2- 

CH(CH3)2 

C 17 H 83 COOCH 8 

352 59 

6311 

, methyl ester 

! methyl oleate 

296 48 

6312 

6313 
6313M 

, p-phenylphenacyl ester 

Olein. 

Oleyl alcohol. 

See Glycerol, trioleate. 

See ^Octadecen-l-ol*, cts-. 

CnHssCOOCH?- 

COCeH^CeHfi 

476 68 

6314 

Opianic acid 

5.6-dimethoxyphthalalde- 
nydic acid 

(CH80)2C6H2. 

(CH())COOH 

210 18 

6315 

Orcein 

C 28 H 24 N 2 O 7 . 

500 49 

6316 

Orclnol 

6-methyl-l ,3-benzenediol * , 
S-methylresorcinol , 3,5- 
dihydroxytoluene 

CH8C«Hi(OH)2.... 

124.13 

6317 

6318 

, 2,4,6-trinitro-. . 

/9-Orcinol. 

See Resorcinol, 2,5-dmethvl- 

(N02)3Ce(CH3)- 

(0H)2 

259 13 

6319 

Orcinolphthalein . . . 

C22Hi«03. . 

360 35 

6320 

Orexin. 

See Quinazoline, 3,4-di/ij/dro-3- 

phenyl-. 


6321 

Ornithine 

a, 3-diaminovalenc acid, 
2,5-diaminopentanoic acid’*' 

CH2(NH2)(CH2)2- 

CH(NH2)COOH 

132 16 


’•‘Name approved by the iDternational Umon of Cbenostry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 


Solubility in grams per 100 ml of 


form, color 





No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

6293 

col. liq., 1.4087 

0 722«, 

0 7155- 

104 

123 

i. 

s. 

8. eth. 

6294 


i 






6295 

liq . . .. 

0 820- ; 


291.8 

si. 8. 

8. 

8. eth. 



17 

0 805- 






6296 


17 






6297 








6298 


0.8419- 


110-2" 




6299 

grn. hq. ... 

17 

0 8621’? 


174-5 




6300 

1 4408« 

0 9661 

25 

20 3 

166 1» 




6301 

col liq , 

0 743" 


126; 


8. 

8. eth. 


1.4140" 



60 8" 




6301F 

col liq., 

0 761" 


137.2; 

1 

3. 

8. eth. 


1 4285" 



60 2" 




6301J 

col liq., 

0 7501" 


133,56 7“ 

1 

8. 

8. eth. 


1 4230" 







6301M 

col hq , 

0 7474" 


131; 65" 

1 

s 

s. eth. 


1 4225" 







6302 


0 9524® 


107" 

1 



6303 








6304 

cr 

. 

76 


1 

s. 

8. eth. 

6305 

col need , 

0 895 

14 

2861" 

1 

00 

«e eth.; 8. bs.. 


1.463‘T 7 

4 





ohl. 

6306 


0 9330- 

25 


237^ 

1 

s. 

V. 8 eth. 

6307 

liq ! 

0.868" 


180-95" 

1 

8. 

8. eth. 




173-235" 




6308 








6309 

hq... . 

o o 

oooo 


205-8" 

1. 

oo 

00 eth. 

6310 

col. hq 



223-4" 

1. 

8. 

V 8 eth. 

6311 

oil 

0 87919 


216-7" 

1 

00 

« eth. 




(189-91") 




6312 



<,n .5 






6313 

6313M 








6314 

need f w 


150 

160 d 

0 25, 

8. 

8. eth. 






1 7‘" 



6315 

red-br. powd 





8 

1 . eth., bz., chi., 








CS 2 ; B. acet., 
alk , ac. a. 

6316 

col monocl 

1 2901 

+ IH 2 O. 

289-90 

s 

V. 8 

V. 8. eth. 


cr f. chi 


58; anb 
107-8 





6317 

Ing yel 


163 5 

exp. 

I. 

Sl 8. 

sl 8. eth ; V. 8. 


need. 






h. bz. 

6318 








6319 

col pr. f acet 


230 d 


1 . 

S. 

i. eth., bz.; s 
h. ac. a., alk. 

6320 








6321 

syrup 




V. s. 

V 8 

sl 8. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

6322 

Ornithine, iV«-ftuanyl- 

. See Arginine. 



6323 

Orsellinic acid, 4-evemin 

ate. See Evernic attd. 



6324 

, 4-methyl ether. 

See Evernintc acid 



6325 

o-Orsellinic acid 

4,6-dihydroxy-o-tolu)C acid ; 

(H0)2C6H2CCH3)- 

108 14 



orselhnic acid 

COOH 


6326 

Orthanilic acid . . 

o-ammobenzenesulfonic 

NH 2 C 6 H 4 SO 3 H 

182 19 


acid, o-anilinesulfonic acid 

4 H 2 O 


6327 

Orthoacetic acid, 
tnethyl ester 
Orthocarbonic acid. 

1 , 1 , 1 -triethoxyethane* 

CHsC(OC2H5)3 

162 23 

6328 

tetraethox 3 rmethane ♦ 

C(OC2Hfi)4 . 

192 25 


tetraethyl ester 




6329 

, tetrapropyl ester 

7>-propyl orthocarbonate, 
tetrapropoxymeihane 

C(OCsH7)x 

248 36 

6330 

Orthodiazine. 

See Pyrtdaztne 

HC(0(^2H5)3 . 


6331 

Orthoformic acid, 

tnethyl ester 
, trnsopropyl ester 

tnethoxy methane* . . 

148 20 

6332 

isopropyl orthoformate ; tn- 
wopropoxymethane 

HC(OCH(CH8)2l3. 

190 28 

6333 

, tnmethvl ester 

tnraethoxymethane 

HC(OCH8)s 

106 12 

6334 

, tnphenyl ester 

triphenoxymethane 

CH(OC6Hi)8 . 

292 32 

6336 

, tnpropyl ester 

n-propyl orthoformate , tri- 
propoxymelhaiie 

See Vitamin Bu 

HC(0C3H7)8 

190 28 

6335H 

Oryzanin. 



6335R 

Ovoflavin. 

See ly-Riboflavtn. 



0336 

7-Oxabicyclo 12,2,1] hep 

tane-2,3-dicarboxylic an 

hydride, 2.3.di 

meth 

6337 

6-Oxabicyclo(3,2, 1 ) oct- 

3-ene, 4, 7,7- trimethyl-. 

Se^ Pinol 


6338 

Oxalacetic acid, diethyl 

diethyl oxobutaiiedmte * , 

CzHfcOOCCOCH- 

188 18 


ester 

diethyl hydroxybutene- 
dioate* 

COOC 2 H 6 


6339 

Oxalaldehyde. 

See Glyoxal 



6340 

Oxaialdehydic acid. 

See Glyozyhc acid. 



6341 

Oxalamide. 

See Oxamide. 



6342 

Oxalan, 

See Oxaluramide. 



6343 

Oxalic acid . 

ethancdioic acid*. . 

COOHCOOH 2H2() 

126 07 

6344 

, diallyl ester 

<b-2-propenyl ethanedioate* , 

(C00C3H6)2 

170 16 


allyl oxalate 



6345 

, dianihde. 

See Oxanihde 



6346 

, dibutyl ester 

dibutyl ethanedioate*, butyl 

(COOCH 2 CH 2 - 

202 25 


oxalate 

CH2CH3)2 


6347 

, diethyl ester 

diethyl ethanedioate * ; ct hyl 
oxalate; oxalic ester 

(C00C2H6)2 

146 14 

6348 

, diisoamyl ester 

isoamyl oxalate, bi 8 ( 7 - 
methylbutyl)ethanedioale * 

(COOC6Hu)2 

(C00C4H9)2 

230 30 

6349 

, diisobutyl ester 

bi8(^methylpropyl)ethane- 
dioate*, isobiityl oxalate 

202 26 


6350 

dimethyl ester 

dimethyl ethanedioate*; 

(C00CH8)2 . 

118 09 


methyl oxalate 



6351 

, di propyl ester 

propyl oxalate; dipropyl 
oxalate 

(COOCH 2 CH 2 - 

CH3)2 

174 19 

6352 

, ethyl methyl ester 


CHjOOCCOOCV 

Ih 

132 11 

6353 

, monoamide, 

See Oxamic add. 


6354 

, monoanilide. 

See Oxaniltc acid 




♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

point, 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

6322 

6323 

6324 

6325 

6326 

need. f. acet 

col. pr . . 


-H 2 O, 100; 
176 d. 
d. 


s. 

1 57*® 

s. 

V. si. 8. 

15 7“ eth.; s. 
glyc. ; si. 8. hz. 
V. si. 8. eth. 

6327 

col Iiq 

0 8847®-^ 


142 


00 

00 eth. 

6328 

col liq , 1.393 

0 9197- 

« 


159 


1 

00 

00 eth. 

6329 

col hq . 

0 9118 


224 2 




6330 

6331 

6332 

col. hq. 

ijq 

0 8971^® 

0 8621 

-76 1 

145 9 
(143-5) 
166-8 

s d 

S 

s eth. 

6333 

6334 

6335 

cr 

hq 

0 9742J 

0 8805 

71 

101-2 

265“ 

105*® 

2 122 

s 

1 

s eth. 

6335H 

6335R 

6336 

6337 

6338 

yl-. See Canth 

col liq , 

1 45614i«« 

artdin 

1 159 


132M 

I 

cc 

00 eth , hi. 

6339 

6340 
6841 

6342 

6343 

6344 

col monocl ; 
1.440, 1.475, 

1 625 
oil 

1 653 

1 055 

101; 189 
anh 

subl 150 

217 

9 515 , 
120''® 

1 

23 7‘« 

s 

1 37, anh. 16.9 
eth.; 1 . chi., 
pet. eth., bz. 

6345 

6346 

col hq . . 

1 011 


243 4 

1 

s 

s eth. 

6347 

col hq , 

1 41011 

1 084261^ 

1 0785 j 

-40 0 

185 4 


00 

00 eth., ord. 
org. solv. 

6348 

hq . . 

0 968^ 


265 

1 

V s 

V. 8. eth. 

6349 

col hq . , . , 

1 0021^ 


229 

1 

s 

s eth. 

6350 

col monocl. 
tab , 

1 379«2.i 

1 12082, 

1 14798<; 

1 422y 

54 

163 3 

6 18 

s 

s me. at 

6351 

col liq. , . 

1 02; 

1 038- 
0 


214-5 

si s. 

00 

• 8 eth 

6352 

col. hq. 

1 156® 


173 7 

1 

V s 

V s eth. 

6353 

6354 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

6355 

6356 

Oxalic acid, monoureide. 
, p-phenylphenacyl ester 

See Oxalutxc and. 

(COOCHsCOCg- 

478 48 

6357 

, piperazinium salt . 


H4C6H5)2 

C 4 H 10 N 2*C»H*04. . 

176 17 

6367M 

6358 

6359 

6360 

6361 

, urea salt. 

Oxalic ester. 

Oxalimide. 

Oxalonitrile. 
Oxaluramide 

See Urea, ozalafe. 

See Ozaitc and, diethyl ester. 
See Oxmtde. 

See Cyanogen. 

oxamic acid ureide, oxalan. 

NIIiCONHCO- 

131 09 

6362 

Oxaluric acid 

carbamyloxannc acid ; oxalic 

CONH* 

NH 2 CONHCO- 

132 08 

6363 

Oxalyl chloride 

monoureide 
ethanedioyl chloride* . 

COOH 

COCICOCI . 

126 93 

6364 

6365 

Oxamethan. 

Oxamic acid 

See Oxamic and. ethyl ester. 
oxahc acid monoamide 

NH 2 COCOOH 

89 05 

6366 

-- - , ethyl ester . . . 

ethyl oxamate ; oxamethan 

NHaCOCOOCiiHi 

117 10 

6367 

6368 

, ureide, 

, iV-acetyl-, ethyl 

See Oxaluramide. 
ethyl acetyloxamate . . 

CH 3 CONHCO- 

159 14 

6369 

6370 

6371 

ester 

, carbamyl-. 

, phenyl>. 

Oxamide 

See Oxaluric and. 

See Oxantlic and. 
ethanediamide • , oxalami H e 

COOC 2 H 5 

NH 2 COCONH 2 

88 07 

6372 

, iV,iV'-diethyl- . . 

iV,N'-diethylefhanediamide* , 
aym-diethyloxamide 
unsym-dimethyloxamide . 

(C0NHC2H5)2 

144 17 

6373 

, /V,iV-dimethyl- . . 

, IV,A^'-diinethyl- 

(CH,)2NC0C0NH2 

116 12 

6374 

«ym-dimethyloxamide 

(C0NIICH8)2 

116 12 

6376 

6376 

, IV,/\r'-diphenyl-, 

Oxanilic acid . 

See Oxanilide. 
phenyloxamic acid , oxalic 

CfiHtNHCOCOOH 

165 14 

6377 

Oxanilide 

acid monoanilide 
iV,N -diphenyloxamide; oxal- 

(CONHCeHOs 

240 25 

6378 

Oxanthranol 

ic acid diamlide 
9,10-anthradiol or 10-hv- 

C6H4(C0H)2C6H4 

210 22 

6379 

1 .2>Oxathietan-4-one, 

droxy an throne, anthra- 
hydroquinone 

2,2-dlhydro-2.2-dimeth 

yl-. See Thetin, dim 

ethyl-. 

6380 

6381 

1,4-Oxazine, tetrahydr 
Oxazole, triphenyl-. . . 

0 -. See Morpholine. 
benzilam; azobenzil 

0C(C6H5).NC- 

297 34 

6382 

Oximide 

oxalimide 

(C6H6) C(C«H4) 

NCOHCO 

71 04 

6383 

Oxindole 

2(3) indolone;o-amino-a- 

C 6 H 4 NHCOCH 2 . 

133 14 

6384 

, 3-hydroxy- 

toluic acid lactam 
dioxindole , o-aminomandelic 

1 1 

C«H4NHC0CH0II 

1 J 

Ci»H2iNO| 

149 14 

6385 

6386 

6387 

6388 

6389 

6390 

6391 

6392 

, 3-imino-. 

Oxirane. 

, (chloromethyl)-. 

, (iodomethyl)-. 

, methyl-. 

Oxiraneacetonitrile. 
Oxirene, methyl-. 
Oxyacanthine 

acid lactam 

See Imesatin. 

See Ethylene oxide. 

See Epichlorohydnn. 

See Epiiodohydnn. 

See Propene oxide. 

See Epicyanohydrin. 

See Propene, 1,2 epoxy-*. 
vinetine. . . 

[ 

311 37 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 




Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, '’C 

Boiling 
point, “C 




No. 

Water 

Alcohol 

Ether, etc. 

63.55 








0356 

6357 

6357M 



165 5 d. 







>300 


s. h. 

V. si. s. 

i. eth. 





6358 




6359 








6360 








6361 

cr 


d 



s 

8 .H 2 SO 4 , KOH 

6362 

cr powd 


187 


V si s 



6363 

col fum. liq.. 
1.4339512 8 

1 488»* 

-12 

u4 

d 

d. 

s. eth. 

6364 








6365 

col cr 


210 d 


1 4'< 

V si. s 

V sl s. eth 

6366 

rhomb, leaf 

0 80819 

115 


s h 

s. 

8 eth , V sl s 
bz 

6367 







6368 

need 


54 


1 , d h 

s 

B eth 

6369 








6370 







V. sl 8 . eth. 

6371 

wh powd- 

1 867 

419 d. 


0 04^* 

V. si s 

monocl 







6372 

col. need f al 

1 169< 

190 

179 

si. 8 

8 . 

V. sl. 8 . eth. 

6373 

col pi. f. bz 


104 

i 

V. S 

V. s 

V sl. 8 eth. 

6374 

col. leaf or 

1 3« 

217 

subl 

2 5»-< 

si. 8 . 

V. sl. 8 . eth. 

need f w. 


(209-10) 





6375 



1 


B. h. 


V. 8 . eth. 

6376 

rhomb, need. 


150 1 


V. 8. 

6377 

f ht. 

lust sc. f bz 


250(246-7/ 

320 

1 . 

V. Sl. 8 

i. (sl. 3. h.) 






h. 

eth. 

6378 

ylsb. need. 


180 


i. 

8 .(grn. 

8 . alk. 

unst 





fluores.) 


6379 








6380 






sl s. 

sl. 8 . eth. 

6381 

rhomb, pr. f. 


115 




al -(‘th. 







6382 

col. pr 




V si s , 


sl. 8 . NH 4 OH 




d. h 



6383 

col need. f. w 


120 

d 

V. B h. 

8 . 

6 . eth., alk. 

6384 

rhomb pr. 


180 

195 d. 


6 6 

3 alk. 


f. al. 




16 7h 



6385 








6386 








6387 








6388 








6389 








6390 








6391 







s. eth., chl.» 

6392 

wh. need. f. 


202-14 


s. 

8. 

al. or eth., 
(a]+13].6;» 






bz , pet. eth. 



For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Fcarmula 

Wt. 

6393 

Oxyacanthine, hydro* 


CnHsiNOj-HCl 

383 87 


chloride 


2HjO 


6394 

, nitrate 


CwHjiOsNHNOs- 

410 42 



2 H 2 O 


6396 

Oxynarcotlne 


CjiHsiNOs 

429 41 

6396 

Osyneurine. 

See Betaine. 



6397 

Oxysparteine . 


C 16 H 24 N 2 O 

248 36 

6398 

, hydrochloride 


C,6H24N20HC1- 

356 89 




4 H 20 


6390 

Paeonol. 

See Peonol. 



6400 

Palmitaldehyde, oxime 

hexadecanal oxime* 

CH,(CH,)i4- 

255 44 




CH.NOH 


6401 

Palmitamide . 

hexadecanamide* , pahnitic 
amide 

hexadecanoic acid*; n-hexa- 
decylic acid 

CH3(CH2)i4CONH2 

255 44 

6402 

Palmitic acid . . 

CH,(CH2)i4COOH 

256 42 

6403 

, benzyl ester . 

CiiHjiCOOCHz- 

346 54 




C.H 3 


6404 

, cetyl ester. 

cetyl palmitate, hexadecyl 

CiiH»iCOOCi#H88 

480.84 



hexadecanoate* 



6405 i 

, ethyl ester. 

ethyl hexadecanoate*. 

CHstCH^u- 

284 47 

6406 

. ethylene ester 

See Glycol, dipalmitale 



6407 

glyceryl ester. 

See Qhctrol, tnpalmtate. 



6408 

, methyl ester 

methyl hexadecanoate*; 
methyl palmitate 

C,8H8iCOOCH8 

270 45 

6409 1 

myncyl ester 

CiiHjiCX)OC8iHm 

691 23 

6410 

6411 

6412 ' 

6413 

Palmitic amide. 
Palmitin. 

Palmitolic acid 

See PalmtUitnide. 

See Glyeerd, tnpalmtaie. 
7-hexadecynoic acid* 

See 1&-Hentrtacontanone*. 

CH8(GH2)7C«C- 

(CH2)4COOil 

252 39 

Palmitone. 

6414 

Palmitonitrile 

hexadecanenitrile* 

CHs(CH2)i4CN 

237 42 

6415 

Palmitoyl chloride, 

hexadecsnoyl chloride* 

CH3(CHj)uCOC1 

274.87 


Paimityl chloride 


6415M 

Pantothenic acid . . 

N-{a, 7-dihydroxy-/3,/3-di- 

CjHnNOi 

219 24 



methylbutyryl)-d-alanine , 
chick antidermatitis factor 



6416 

Papaverine 


C«H2iN04... , 

339 38 

6417 

, hydrochloride. . 


C 20 H 21 NO 4 HC 1 

375 84 

6418 

Paraacetaldehyde. 
Parabanic acid 

See Paraldehyde. 



6419 

oxalylurea . . 

NHCONHCOCO 

114 06 

6420 

, dimethvl>. 

Parabutyraldehyde . , 
Paraconic acid ... . 

See Ckoleetrophan. 



6421 

(C8H7CH0)8 . 

216 31 

6422 ! 

tetrahydro-S-oxo-S-furan- 

CH 2 COOCH 2 CH- 

130 10 



carboxyhc acid; itamalic 
acid 7 -lactone 

L_ 1 

COOH 


6423 

, 2.2-dimethyl-. 

See Terebtc add. 



6425 

6426 

Paracyanogen 

Paradiazine. 

See Pyranne. 

(CN), 

<26.02)* 

6427 

Paraformaldehyde. 

See Polyozymethylene. 



6428 

Paralactic acid. 

See d-Lachc add. 



6429 

Paraldehyde 

2,4,6-trimethyl-l ,3,5-tri- 
oxane; paraacetaldehyde 

OCH(CHi)OCH. 

1 

132 16 


[ 

(CH,)OraCH8 



"‘Name approved by the Intemational Uaion of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 

point, 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/mf 

Water 

Alcohol 

Ether, etc. 

6393 

6394 

6395 

6396 

sm. need., 
lal-163 62* 


195-200 


si. 8. 



need . . . 



». 



6397 

wh. hyg need 


84 


V. s. 

V. 3. 

V. 8. eth.; 8. 
chi. 

6398 

wh cr 


48-50 


8. 

8. 


6399 








6400 

need. f. al 


89 5 


1. 

S. 

V. 8. eth. 

6401 

col. leaf 


106 

236‘» 

i. 

Sl. 8. 

sl. 8. eth. 

6402 

col need., 
1.42737'-' 8 

hq 0 853« 

64 

339-56 d. 

i. 

9 32 ® 

8. eth. 

6403 

cr 

0 9136- 

3 6 

36 0 


i 

8. 

V. 8. e4;h. 

6404 

pi f. eth. or 
ac. a., 1 43987® 
col. need 

1 4347«* 

0 8328® 

55 5 

d. 

1 

i. C, 8. 

h. 

9 . eth., aeet., 
b>., cU., CS> 

6405 

6406 

6407 

0 8577*^ 

24 2 
(19-20) 

185 51® 

i. 

8. 

8. eth. 

6408 

0409 

6410 

6411 

col., 

1.41758® 7 
feath cr 


29 5 

72 

196*® 

i 

1. 

3. 

i. 

8. eth. 

9 . eth. 

6412 

col. need. f. w 


47 

240“ 

i. 

V. 8. 

V. 8. etL 

6413 







8. e^. 

6414 

col hex. tab. 

hq. 0 822« 

31 

251 5'«® 

1 

S 

6415 

col. liq. or cr 

11-2 

194 517 

d 

d. 

V. 8. eth. 

6415M 








6416 

col. rhomb. 1 
need. f. al., 
al 625, 

71.690 

1 337 

147 

d 

V si 8 

C , 8. b. 

V. 8. 

0 39 M eth.; 8. 
h. chi., h. hi. 

6417 

6418 

monocl. pi . 1 


231 


2 7*8 

S. 

8l. 8. eth. 

6419 

6420 

col monocl. 
pi. f. w. 


243 (227) 
d 

98-100“ 

4 7* 

V. 8. 

6421 

6422 

deliq. cr . 

0 918 

58* 

8 



6423 







8. KOH 

6425 

6426 

6427 

br. powd. , . . 



subl. 

1. 

1. 

6428 

6429 

col. hq., 

1.40486 

0 9943y 

12 6(10 5) 

124 47»> 

5 88‘"; 
12» 

o» 

*• eth., cbl., 
oils 


For explanations and abbreviations son beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 




Mol. 

Name 

Synonyms 

Formula 

Wt. 

6430 

Paraldol 


(C4H802)2.. 

178 21 

6431 

Paraleucaniline. 

See pt'Leucamltne 


6432 

Param. 

See Guanidine, l-cyano-. 



6433 

Paramorphine. 

See Thebaine. 



6434 

Paranltraniline red. 

See Z-NaplUhol, Up-phenylazo- 



6435 

Pararosaniline 

tn8(p*aminophenyl)car- 

(HjNCbHOjCOH 

305 37 



binol; p,p',p'-tnamino- 
triphenylcarbinol 



6436 

, hexamethvlo. 

See Crystal violet (base). 



6437 

Pararosolic acid. 

See Awrin. 



6438 

Paraxylic acid. 

See Z,4t-Xyhc acid. 



6439 

Parsley camphor. 

See Apiole. 



6440 

a-Parvoline 

2-ethyU3,5>dimethylpyridine 

C^HxaN 

135 20 

6441 

/9>Parvoline 

tetramethylpyridine, par- 

C6H(CH3)4N... 

135 20 



vuline 



6442 

Pannuline. 

See ^Parvohne 



6443 

Paucine 

C27H*fN606-6iH20 

630.73 

6444 

Pectinose. 

See dl-Arahinose. 


6445 

Pelargonaldehy de . 

oxime 

nonaiial oxime* . . . 

CH3(CH2)7- 

CH.NOH 

157 25 

6446 

Pelargonamide. 

nonanamide*. . . 

CH3(CH2)7C0NH2 

157.26 

6447 

Pelarftone. 

See '^Heptadecanone*. 



6448 

Pelargonic acid 

nonanoic acid* , n-nonyhc acid 

CHj(CH2)7COOH 

158.24 

6449 

, ethyl ester . 

ethyl nonanoate* , ethyl n- 

CHj(CH2)7CO. 

186.29 



nonoate 

OC 2 H 6 


6450 

, methyl ester 

methyl nonanoate* ; methj 1 
pelargonate 

nonanemtnle*; n-octyl 

CH3(CH2)7C0- 

OCHs 

CH8(CH2)7CN. . 

172.26 

6451 

Pelari^ononitrile . . 

139.24 



cyanide 



6452 

Pelarftonyl chloride . 

nonanoyl chloride* , 

CH3(CH2)7C0C1 

176 68 

6452M 

Pellagra-preventive vit 

amin. See Nicotinamide, Nk 

oltmc acid. 


6453 

Pelletierine 

punicine 

CbHisNO . 

141 21 

6454 

, sulfate 

(C8Hi6N0)2.H2S04 

380 60 

6456 

Pellotine 


CiaHwNOs. . . . 

237 29 

6456 

Pentadecanal, oxime* 


CHaCCHi^ia- 

CH.NOH 

241 41 

6457 

Pentadecane* . . 

n-pentadecane 

CH,(CH2)i8CH3 

212 41 

6457H 

, 1-amino-. 

See Pentadecylamine*( n) 


6457R 

, 2,5,8,11,14-pento 

1-Pentadecanol* . . . 

xa-*. See Telraelhyleneglyi ol, 

dimethyl ether. 


6458 

n-pentadecyl alcohol . 

CH8(CH2)hOH. 

228 41 

6459 

8-Pentadecanone* 

diheptyl ketone, capryloue 

lCH8(CH2)6l2CO. 

226 39 

6460 

n-Pentadecyl alcohol. 

See l-Pentadecanol*. 


6460M 

Pentadecylamine’’’ (n) . . 

l-aminopeniadecane. . i 

CHa(CH2)uNH2. 

227.43 

6461 

1,2-Pentadiene* 

ethylallene 

CHaiCrCHCHj- 

68.11 



CHs 


6462 

l,S-Pentadiene* . . 

piperylene , a-methylbivmyl 

CH2:CHCH:CH- 

CH8 

CHaiCHCHa- 

68 11 

6463 

1,4-Pentadiene"’ . 


68.11 




CH-CHa 


6464 

2,3-Pentadlene"‘ 


CH8CH:C:CHCH8 

68.11 

6465 

2,4-Peiitadienolc acid" 

d-vinylacryhc acid, ay- 

CH2:CHCH:CH. 

98 10 



pentadienic a< id 

COOH 



"’Name approved by the International Union <4 Cbemiatry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubility in srams oer 100 ml of 


form, color 

Melting 

Boiling 
point, T 




No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

6430 

wh. tricl. cr , . 

1 345— 

82 

901® 

s. 

20 . 52 ® 

8 6» eth 

6431 








6432 








6433 








6434 








6435 

col.-redleaf 


189 


i. 

8. 

8. eth. 

6436 








6437 








6438 








6439 








6440 

liq 

0 9338® 


188 

si B. 

8. 


6441 

bq 

0 916 


220 




6442 








6443 

yel leaf 


d 126 


1. 

i. 

i. eth. 

6444 








6445 

leaf, f dll al 


63 


1 

8 

8 eth. 

6446 

col 


99-100 


I. 

Sl. B. 

sl. s. eth. 

6447 








6448 

col oily liq., 

0 90557 

12 

254 

V. si. 8. 

8. 

s. eth., chi. 


1.4330 

• 




I 


6449 

col liq.. 

0 8057- 

-36.7 

227 5 

i. 

1 

00 eth. 


1 422002® 


(-44 5) 





6450 

hq 

0 877« 

214 

1 

8. 

8 eth 

6451 

col liq 

0 8331®; 

-34 2 

224 0 

1 

sl. B. 

8 eth. 


0 786>« 






6452 

col. liq.. 

0.9590- ; 

-00 5 

215 35 

d 

d. 

s. eth. 


1.43801® 

4 


(108-1022) 






0.946- 






6452M 


* 





«p eth ; s chi. 

6453 

col oil . 

0 988»® ® 


195 d. 

.) 

00 

6454 

br. syrupy 




V 3 

8. 



hq or cr. 
mass, 

Ial-30^> 






V. 8. eth. 

6455 

pi. f al 


no 


1. 

V. 8. 

6456 

need. f. dil al 


86 


1. 

sl. S. 

V. 8. eth.; sl. s. 


0 70897 





be. 

6457 
6457 H 

col hq 

10 

270 5 

1 

V. 8 

V. s. eth. 

* 

6467R 

6458 

cr 


43 84 








(46-6) 





6459 

cr f al 


40 

178 


S. 


6460 

6460M 

col. cr 


1 

1 

307 6; 

1 ! 

a. 

8 eth. 




1 

132 32 




6461 



1 

45 




6462 

hq., 

0 696 


43 (42-4) 





1.44021®-® 



25 8-6 2 




6463 

1.3880. 

0.6594” 





6464 

liq . . 

0 702- 
0 


49-51 




6465 

pr. f. eth. 


80 

d 110-5 

s. h. 

V. 8. 

y. s. eth.; sl. s. 







pet. eth. 


For explanationa and abbteviations see beginning of taUe. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

6466 

2,4-Pentadleiu>ic acid* 

, 5-(3.4-methylenedioxy 

phenyl) -.See Pipe 

ric add. 

6467 

1, 4-Pen tadien-3-one, 1 

,5-dlphenyl-*. See Styryl k 

done. 


6468 

Pentaery thritol 

pentaery thnte, 2,2-biBhy- 

C(CH20H)4 . . 

136.15 



droxymethy 1- 1 .^propane- 





diol* 



6469 

Pentaglycerine, Penta 

ftlycerol. Seel,3-Propon«dio/, 

2-hydroxymdhylr-2-m 

ethyl-*. 

6470 

Pentamethy lene. 

See Cydopentane* 



6471 

, keto-. 

See Cydopentanone*. 



6472 

Pentamethy lenedlami 

ne. See Cadarertne. 



6473 

Pentamethy lene dibro 

mide. See Pentane, \,5~dibro 

mo-* 


6474 

Pentamethy lene die hi 

oride. Pentane, 1,5-dtchlo 

ro-*. 


6475 

Pentamethy lene ftlycol 

. See 1,5-Pentavediol*. 



6476 

Pentamethylene oxide. 

See Pyran, tdrahydto-. 



6477 

Pentamethylwilmine. 

See Piimxdine 



6478 

Pentanal*. 

See V aleraldehyde 



6479 

, 4-0X0- *. 

See Levvlinaldehyde. 



6480 

Pentanamide*. 

See Valeramtde. 



6481 

Pentane* 

n-pentane 

CH3(CHi)3CHa 

72 15 

6482 

, 1-amino-. 

See A mylamine. 



6483 

, 2-amino-. 

See Butylamme, a-methyl-. 



6484 

, 3-amino-. 

See Propylamine, a-ethyl- 



6485 

, l-amino-4-meth 

yl-. See Ittohexylamine. 



6486 

, 3,3-bi8ethylsulfo 

hyl-*. See Tetronal. 



6487 

, l-bromo-*. 

i^e Amyl bromide. 



6488 

, 1-chloro-*. 

See .imyl chloride. 



6489 

, 2-chloro-* 


CH 3 CHCICH 2 CH 2 - 

106 60 




CH, 


6490 j 

, 3-chloro-* . 


CH 3 CH 2 CHCICH 2 - 

CHa 

100 60 

6490M' 

, 3-cyano-. 

See Butyronitrile, a~ethyl-. 



6491 

, 1,5-dibromo-* 

pentamethylene dibromide 

CH2Br(CH2)8CHii- 

Br 

229 96 

6492 

, 1,5-dichloro-*. 

|)entamethylene dichlonde 

CKCIDaCl 

141 05 

6493 

, 2,2-dimethyl-* 

tr imet hylpropylmethane 

(CH3)3CCH2CH2. 

CH 3 

100 20 

6494 

, 2,3-dimethyl-* . 

ethylisopropylinethylmeth- 

CH8CH(CH3)CH- 

100 20 



ane 

(CHa)CH*CH3 


6495 

, 2,4-dimethyl-* 

dnsopropylmethane 

(CH8)2CHCH2- 

100 20 

6496 

, 3,3-dimethyl-* 

diethyldimet hy Imetbane 

uriv^n3;)2 

CH8CH2C(CH3).- 

CH 2 CH 3 

100 20 

6497 

, 1-ethoxy-*. 

See Ether, amyl ethyl. 



6498 

, 3-ethyl-* 

tnetliylmethane 

(C2H5)3CH 

100 20 

6499 

, 3-ethyl-2- 

diethyliBopropylmethane 

(CH8)2CHCH- 

114 23 


methyl-* 


(C2H6)2 


6500 

, 3-ethyl-3- 

tnethylmethylmethane 

CHsCHaClCHs)- 

114 23 


methyl-* 


(CsHilCHaCih 


6500M 

, 1-fluoro-*. 

See Amyl fluoride (n) 



6501 

, 1-iodo-*. 

See Amyl iodide. 



6502 

, 1-methoxy-* 

amyl methyl ether 

CH8(CH2)40CH3 

102 17 

6503 

, 2-methyl-* .... 

dimethylpropylmethane . . . 

(CH8)2CH(CH2)2- 

CHa 

86 17 

6504 

, 3-methyl-*. 

diethylmethylmethane 

CHsCH2CH(CH3)- 

86 17 

6505 

, 3-methylene-*. 

See 1-Butene, 2-ethyIr*. 

V.'lXZVyXlS 


6506 

, 2-methyl-3-meth 

ylene-. See 1-Butene, 2-ethyl- 

i-methyl-*. 


6506M 

~ — , 3-methylol-. 

See 1-BiUanol, 2-ethyl-*. 



6507 

, 4-methyl- 1-phen 

yl-. See Benzene, uohexyl-. 




^Name appiored by the International Union of Chemistry. 




ORGANIC COMPOUNDS <Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index xd 
refraction 

g/ml 

point, 

point, T 

Water 

Alcohol 

Ether, etc 

6466 

6467 

6468 

tetrag. cr., 
1.559, 1 J4S 

col hq , 



253(260 5) 


5 56‘s 



6469 

6470 

6471 

6472 

6473 
«474 
6475 
«476 

6477 

6478 

6479 

6480 

6481 

0.626--, 

-131 5 

36 2 

0 036»s 

dO 

eo eth. 

6482 

6483 

6484 

6485 
«486 

6487 

6488 

6489 

1.3570«T 

hq , 1 4060 

0 6214^ 

0 870y 

(-129 9) 

(34-5 5) 

96-7 

1 

B 

8 eth 

6490 

6490M 

6491 

1416315 

col. arom liq 

0 8967y 

1 702- 

0 

-35 

104-5 

224 




6492 


1 0940” 


178 


fl. 

8 eth 

6493 

col liq 

0 6737 

-125 

78 9 

1 

S. 

s eth. 

6494 

col liq 

0 6959 


89 4 


s. 

s. eth. 

6495 

col liq 

0 6745 

-123 4 

80 8 


s. 

8. eth. 

6496 

col liq . 

0 6934 


8b 0 


s 

8 eth. 

6497 

6498 

col. hq 

0 6984 

-94 5 

93 3 


8 

s. eth. 

6499 

col hq., 1.4016 

0 7078 

(-125 6) 1 

114 0 


sl. 8. 

8. eth. 

6500 

6500M 

6501 

6502 

hq 

0 712 


119 0 

1. 


3 eth. 

ha 

0 754 

1 

S8.5 



6503 

cm. hq., 1.372 . 

0,654 


60 

i. 

B, 

s. eth. 

6504 

col. hq 

0 676^ 


64 

1. 

oo 

8. eth. 

6505 

6506 
6506M 

6507 









For explanations and abbreviations tee beginning of taWe. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

6508 

Pentane, pentyloxy-*. 

See Amyl ether. 



6509 

, 1 -phenyl-. 

See Benzene, amyl-. 



6510 

, 2-phenyl-. 

See Benzene, (a-methylbutyl)’ 



6611 

, 2,2,4-trimethyl-’'‘ 

isobutyltnmethylmethane , 
“iso^tane” 

(CHi)iCCH2CH- 

(CH8)2 

114 23 

6612 

3-Pentanecarboxylic ac 

id. See Butyric aetd, a-ethyl-. 


6513 

1, 5-Pen tanedlamine'*‘. 

See Cadavertne. 



6514 

Pentanedlnitrlle*. 

See Gluiaronttrile. 



6515 

Pentanedioic acid*. 

See Glutaric and 



6516 

, 3-0X0- ♦. 

See Acetonedicarhoxylic acid. 



6517 

1,2-Pentanediol* 

a-n-amyleneglycol 

CHsCHaCHsCH- 

104 15 



(0H)CH.20H 


6618 

1,4-Pentanedlol* 

7 -pentylene glycol. . . 

CHsCHOHCHj- 

104 16 



CH 2 CH 2 OH 


6519 

1, 5-Pen tanediol* 

pentamethylene glycol. 

CH 2 OHCH 2 CH 2 - 

104 15 



CH 2 CH 2 OH 


6620 

2,3-Pentanedlol* 

methylethylethylcne glycol , 

CHaCHsCHCOH)- 

104 15 



/^•n-amyleiie glyool 
flf,a,o'-trimethyltnmethy- 

1 CH(OH)CH* 


6521 

2,4-Pentanediol, 2- 

(CHj)2COHCH2- 

118 17 


methyl-* 

lene glycol 

CHOHCHs 


6622 

1.4- Pentanedione, 1-p 

1.5- Pentanedione, 1,2, 

henyl-. See Valerophenone, y 

- 010 -. 


6523 

3, 4,5-pen taphenyl-. See B 

enzamarone; laobenza 

moronc. 

6524 

2,3-Pentanedione, 3- 

a-i8onitro8opropyl methyl 

CH3C0C(:N0H)- 

115 13 


oxime* 

ketone 

C*H6 


6525 

2,4-Pentanedione* . . 

acetylacetone 

CH 8 COCH 2 COCH 3 

100 11 

6526 

Pentanenitrile*. 

See Valeronitrile 



6527 

, 4-methyl-*. 

See Isocapronttnle. 



6528 

1 ,2,3,4,5-Pentanepento 

1*. See Aredntol. 



6529 

1-Pentanethiol* 

amyl mercaptan ... . 

CH8(CH2)4SH 

104 21 

6530 

Pentanoic acid*. 

See Valertc and. 


6531 

, 4-methyl-*. 

See hocaprotc and. 



6532 

, 4-0X0- *. 

See Levvlxmc and. 



6533 

Pentanoic anhydride*. 

See Valertc anhydride. 



6534 

1-Pentanol* 

butylcarbinol, pn-n-amyl 

CH8(CH2)8CH20H 

88 15 



alcohol 



6535 

, 2-methyl-* 

2-methyl-2-propylethanol 

CH8(CH2)2CH. 

102 17 

6536 



(CHi)CH20H 


, 3-methyl-* 

active hexyl alcohol 

(C2H6)(CH8)CH- 

CHaCHaOH 

102 17 


6537 

, 4-methyl-* 

isoamylcarbinol 

(CH3)2CH(CH2):^ 

102 17 




CH 20 H 


6538 

2-Pentanol* 

methylpropylcarbinol, sec- 

CHaCHsCHj- 

88 15 



ocf-amvl alcohol 
isobutyidimethylcarbinol 

CHOHCHs 


6539 

, 2,4-dimethyl-*.. . 

(CHj)2COHCH2- 

CH(CH3)2 

(CH»)2G0H- 

(CH2)2CH8 

(CHahCHCHi- 

CHOHCH, 

116 20 

6540 

, 2-methyl-* 

dimethylpropylcarbinol 

102.17 

6641 

, 4-methyl-* 

isobutylmethylcarbinol 

102.17 

6542 

6643 

, , acetate. . 

, , butyrate 

a, 7 -dimethylbutylacetate 

CHaCHfOOCCHa). 

CH2CH(CHa)a 

144 21 

oe-methyliBoamyl butyrate . . 

(CHa) 2 CHCH 2 CH- 

172.26 




(OOCCaH7)CHa 



*Name approved by the International Union of Chemiatry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

. Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

1 

Melting 
point, “C 

Boiling 
point, ®C 

Solubility in grams per 100 ml of 

Water Alcobol Ether, etc. 

6508 










6509 










6510 










6511 

col liq., 1 3916 

0 

6918 

f. p -107 4 

99 3 

i. 

si. s. 

s eth. 

6512 










6513 










0514 










6515 










6516 










6517 

col. liq. , 

0 




211 8 

eo 

» 

00 eth. 

6518 

hq 

0 

9954L* 



131-3« 

00 

M 

V si 3. eth. 

6519 

thick liq , 

0 

994®-J 



239 4 

00 

00 

si 8 eth 


1 4499 









6520 

hq 

0 

9945* 



187 

S. 

s 


6521 

liq i 

0 

9240j 



196; 96-8>« 

s. 

s 

s eth 

6522 










6523 










6524 

leaf f. Igr 



56-7 


183-7 

si s. 

V s 

V s eth., chi. 

6525 

col inflam. 

0 

976 

-23 2 


1392« 

12 5, 

C30 

00 eth.; B bz.. 


liq., 






51 580 


chi., acet.. 


1 4517818 » 








glac ac. a. 

6526 









6527 










6528 










6529 

liq , 1 44366 

0 

857 

-75 7 


126 

1 

00 

» eth. 

6530 









6531 










6532 










6533 










6534 

col liq., 

0 

8144*^ 

-78 5 


138 

2 7“ 

eo 

so eth. 


1 4099420 


4 







6535 


0 

SSI” 



148 




6536 

iiq 

0 

8262, 



153 7-54 1 

1 . 

s. 

s. eth. 



0 

8205“ 







6537 

liq , 1 4490 

0 

82430; 



147-8, 

V .si s 

s. 

s eth 


0 

8156y 



151 8-2 8 

(1 ) 



6538 

col. liq , 1.4053 

0 

809“ 



119 28 

5 3*0 

« 

00 eth 

6539 

col. liq , 1 4172 

0 

8158 

<-20 


132 8-3 4 

1 . 

s. 

s eth 






(129-30) 




6540 

liq 



4«-: 


122 5-3 5 

V. al. s. 

8. 

00 eth 

6541 

col. liq , 1 409 

0 

806 



131 4 

1 8 

00 

00 eth 



(C 

. 813?f) 







6542 

col. liq 

0 

8680“ 



146 

0 082*0 



6543 

col. liq ... . 

i 

0 

,853 

-48 


183 

0 8*0 1 

1 




For explanations and abbreviations see beginning of table. 
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Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

6544 

2-Pentanol, 2,4*4-tri- 

isodibutol 

(CH*)jCCH2COH- 

130 23 


methyl- (?) 


(CHj)2 


6545 

3-Pentanol* 

diethylcarbinol 

CHgCHsCHOH- 

CH 2 CHJ 

(CH3)2CHC0H- 

88 15 

6546 

,2,3-dimethyl-*.. 

ethyhaopropyhnethylcar- 

116 20 



btnol 

(CH3)CH2CH2 


6547 

, 2,4-dlmethyl-*.. 

diisopropylcarbinol 

(CH3)2CHCH0H- 

CH(CH8)2 

[(CHs)2CH]*. 

116 20 

6548 

, 2,4-dimethyl-3- 

dnsopropylphenylcarbmol 

192 29 

6549 

phenyl- 

,3-ethyl-* . . 

triethylcarbmol 

COHCeHs 

(C2Hs)3COH 

116 20 

6550 

, 3-ethyl-2- 

diethyhsopropylcarbinol 

(CHs)2CHCOH- 

130 23 


methyl-* 


(CaH*)CH2CHi 


6551 

, 2-methyl-* . . . . 

ethylisopropylcarbinol 

(CH8)2CHCH0H- 

CH 2 CH 3 

CH 3 CH 2 COH- 

(CH3)CH2CH3 

102 17 

6552 

, 3-methyl-* . 

diethylmethylcarbinol . 

102 17 

6553 

2-Pen tanone* 

methyl propyl ketone 

CH3CO(CIl2)2CH3 

86 13 

6554 

, oxime . 

methyl propyl ketoxime 

CH3C('N0H). 

101 15 




(CH2)2CHs 


6555 

, 4-hydroxy-4- 

diacetone alcohol 

CHSCOCH 2 C. 

116.16 


methyl-* 


(0H)(CH3)2 


6556 

, 3-methyl-* 

«ec-butyl methyl ketone, 

CHaCOCHCCHs)- 

100.16 



o8vm-ethylmethylacetone 

CHiCHs 


6557 

, 4-methyl-* , ... 

isobutyl methyl ketone 

CH 1 COCH 2 CH- 

100 16 



(CH3)2 


6558 

3-Pentanone* 

diethyl ketone; »|/m-di- 
methylacetone ; propione ; 

C 2 H 6 COC 2 H 5 

86 13 



ethyl ketone 



6559 

, 2,4-dimethyl-* . 

diisopropyl ketone. . 

(CH3)2CHC0CH- 

(CH3)2 

C2H5G()CH(CH3)2 

114 18 

6560 

, 2-methyl-* 

ethyl isopropyl ketone 

100 16 

6561 

Pentanoyl chloride*. 

See Valeryl cMortde. 



6562 

Pentatr iacontane * 

n-pentatriacontane 

CH,(CH2)33CH3 

492 93 

6563 

1 8-Pen tatriacon- 

diheptadecyl ketone; stearone 

(Ci7H«)2CO 

506 92 


tanone* 




6564 

1-Pentene* 

propylethylene; a-n-amylene 

CH3CH2CH<- 

CH:CH2 

70 13 

6565 

, 2,3-dimethyl-*.. 

l-««:-butyl-l-methylethylene 

CH2:C(CH3)CH- 

(CH8)CH2CH,i 

CH2-C(CH3)CH2- 

CH(CH3)2 

CH2:CHC(CH3)2- 

CH 2 CHS 

CH2:C(C2H6)CH!- 

98 18 

6566 

, 2,4-dimethyl-*.. 

l-isobutyl- 1-methylethy lene 

98 18 

6567 

, 3,3-dimethyl-*. 


98 18 

6568 

, 2-ethyl-* 

1-ethyl-l-propylethylene ; 
JJ-methy lenehexane ♦ 
l-methyl-l-propyletbylene 

98 18 

CH 2 CH 3 

6569 

, 2-methyl-*. 

CH2:C(CH3)CH2- 

CH 2 CH 3 

CH2:CHCH. 

(CH8)CH2CH8 

CHsrCHCHiCH- 

84 16 

6570 

, 3-methyl-*. 

«ec-butylethylene. . 

84 16 

6571 

, 4-methyl-* 

isobutylethylene 

84 16 



(CH3)2 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 
point, ®C 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc 

€544 

coL liq., 

0 8417®: 

-20 

147 6 

1. 

si s. 

8. eth. 


1 42085 

0 8228^ 


(152-4) 


€546 

col. liq., 

0 81525 


115.6 

si 8. 

8. 

8. eth. 


1 407725 






€546 

hq. 

0 832921 

<-30 

138-402S 

1. 

8 . 

8 eth. 

€547 

col liq., 

0 8288- 

<70 

140 

V si. s. 

8 . 

8. eth. 


1.42259 

* 





6548 

yel. liq . 

0 959 

60 5 

157“; 

si. s. 

1. 

8 eth. 





2292« 




6549 

col. oil, 1 4314 

0 83892 


140-2 

I 

E. 


6550 

hq 

0 8463®, 

0 8295y 


159-61“® 


S 

s eth. 

6551 

hq 

0 826y 


127 5”i 

V si h 

00 

» eth. 

6552 

col. hq., 1.419(3 

0 824; 

-22«-38) 

122. &-3 0 

si. s. 

00 

« eth. 



0 8233y 






6553 

col. hq., 

0 812- 

-77 8 

101 7 

V. si. 8 

00 

» eth. 


1 389402<> * 

1 6 






6554 

col. hq., 1.4450 

0 909 


168 

E. 

(0 

® eth. 

65.55 

col liq , 

0 9.306-: 

I -54 to -57 

164-6 

00 

to 

« eth. 


1 4300'' 









0 938^ 






6556 

col. hq... . 

0 818- 
i 


118 

si s 

•0 

» eth. 

6557 

col hq 

0 8017^^ 

-84 7 

119(115-8) 

1 9 

00 

00 eth , b*. 

6656 

col inflam. 

0 8159- 

-42 

102 7 

4 7»; 

w 

00 eth. 


hq , 

1 3939“ « 

4 

0 8062- 
4 



3 8>®® 



6559 

col hq 


123 7 

1. 

00 

oc eth.; a. b*. 

(5560 

col hq 

0 8.30® 


114 5 

V si s 

V s 

00 eth. 

6561 







6562 

cr 

0 782y 

74 7 

331“ 




6563 

leaf f Igr 

hq 0 793''5 

88 


. 

si 8 h 

si. s h. eth. 

6564 

col. hq 

0 6454- 

-138 

40 (.32-7) 

1 

00 

00 cth.;v s. 


* 





dil H 3 SO 4 

6565 


0 7054 


84 1-4 3 




6566 


0 6937 


80 9-1 3 




6567 

1 3991 . 

0 0961 


76 9 




6568 


0 7079 


93 9-4 3 



. 

6569 


0 6817 


61 5-2 0 




6570 


0 6700 


53 6-4 0 




6571 


0 6646 


53 6-3 9 



. 


For explanatioas and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

6672 


sym-methylethylethylene ; 
^n-amylene 

CH8CH2CH:CH. 

70 13 


CH» 


6573 

, 2,3-dimethyl-*. 

ethyltnmethylethylene 

(CH3)2CC(CH3)- 

CH 2 CH 3 

(CH»)2C:CHCH- 

(CH3)2 

CHsCH-CCCHs)- 

CH(CH3)2 

CHsCHtCHC- 

(CH,)s 

98 18 

6574 

, 2,4-dimethyl-*. . . 

isopropyldimethylethylene . 

98 18 

6675 

, 3,4-dimethyl-*. 

l-isopropyl-l ,2-dimethyl- 
ethylene 

98 18 

6576 


98.18 



6577 

6678 

6579 


1 , l-diethyl-2-methyl- 
ethylene 

2-ethyl-l , 1-dimcthylethylene 

1-ethyl-l ,2-dimethylethylene 

CHsCH-CCCzHs)! 

(CH3)2C:CHCH2. 

CH 3 

CHaCH-CCCHs)- 

98 18 


84.16 

, 3-methyl-* 

84 16 



CH 2 CH 3 


6580 

, 4-methyl-* .... 

l-i8opropyl-2-methylethylene 

CHsCH-.CHCH- 

(CHj)j 

hylr. 

84 16 

6582 

2-Pentene-3-carboxylic 

acid*. See Crotomc acid, a-et 


6583 

4-Pentenenitrile* 

allylacetonitnle; allylmethyl 

CHirCHCHjCHj. 

81.11 



cyanide 

CN 


6584 

2-Pentcnoic acid, 

/J-i8opropylacrylic acid; a- 

(CH3)2CHCH-CH- 

114 14 


4-methyl-* 

isohexenic acid 

COOH 


6585 

4-Pentenoic acid* . . . 

allylacetic acid . . 

CH2:CHCH*CH2- 

100.11 


COOH 


6586 

l-Penten-3-ol* 

ethylvinylcarbinol 

CH2:CHCH0H. 

86 13 


CH 2 CHJ 


6587 

3-Penten-2-ol* 

dimethylpropenylcarbinol 

CcHuOH. . . 

100.16 

6588 

4-Penten-l-ol* 

^allylethyl alcohol 

CH 2 CHCHjCHi^ 

86 13 


CH 2 OH 


6589 

4-Penten-2-ol* 

allylmethylcarbmol 

CH2:CHCH2- 

86 13 

, 2-methyl-* 

CHOHCH 3 

CH2-CHCH2. 

C0H(CH3)2 

100 16 

6699 



6591 

3-Penten-2-one* .... 

ethylideneacetone . 

CHsCHtCH- 

COCHj 

84.11 

6592 

, 4-methyl-*. 

See Mesityl oxide. 


6592M 

4-PentenyIamine, 

5-amino-4-methyl- 1-hexene 

CH2;CHCH2CH- 

113 20 

1,2-dimethyl- 


(CH3)CH(CH3)- 

NH 2 



6593 

6594 ^ 

6595 

Pentine. 

Pentyl*. 

1-Pentyne* 

See Pentyne*, 

See Amyl. 

1- pentine , n-propylacctylene 

2 - pentine, ethylmethylacety- 

hc:cch2CH2CH8 

68 11 

2-Pentyne* 

CHsC^CCHiCHa 

68 11 

6696 

2-Pen tynoic acid* 

lene; valerylene 
ethylpropiofic acid; ethyl- 

CHaCHaCiCCOOH 

98 10 


acetylenecarboxylic acid 



6596H 

l-Pentyn-3-ol, 3,4-di- 

ethynyl isopropylmethyl 

HC:CC(OH)- 

112 17 


methyl-* 

carbinol 

(Cfi8)CH(CH3)2 


6596R 

, 3-methyl-* 

ethylethynylmethylcarbinol . 

HC:C-C(OH)- 

(CHj)C2Hs 

CHsCOCsHa- 

(0CH8)0H 

98 14 

6597 

Peonol 

2-hydroxy-4-methoxvaccto- 
phenone , resacetophenoue 

166 17 



4-methvl ether, paeoiiol 



6598 

Perbenzoic acid 

benzoyl hydroperoxide 
ate. See Oiphosaene 

CeEUCOOaH 

138 12 

6599 

Perchloromethyl form 

C 19 H 24 N 2 O 


6600 

Perelrine 


296.40 


♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, T 

Solubility in grama per 100 ml of 

Water 

Alcohol 

Ether, etc. 

6572 

col. infiam. 

0 651 

-139 

36.4 

i 

eo 

ao eth ; V 8. 


liq. 






dil. H2SO4 

6573 

liq . . 

0 719 


95.1 

i 

8. 

8. eth. 

6574 

hq., 1.4020 

0 6947y 


82 6 

1 

8. 

8. eth. 

6575 

1.4052 . 

0 7120-^- 


86 2-6.4 




6570 

1.3986.. . . 

0 6881 j 


76 0 




6577 


0 7172 


94.8-4 9 




6578 


0 6904 


67 2-7.5 




6579 


(1) 0 6956 


67 6-8 2 






(2) 0 6940 


65 7-6 2 




6580 


(1) 0 6709 


57.7-8.5 






(2) 0.6702 


54.2-5.2 




6582 








6583 

liq 

1 18“ 


140 

1. 

00 

« eth 

6584 

liq., 1.4506“.. 

0 959 


108“ 


a. 


6585 

col. hq., 

0.984“ 

<-18 

189 

si. s. 

V, s. 

V 8 eth 


1.434P-8 







6586 


0 840^ 


114-5 

si s. 

oo 

ao eth. 

6587 

col hq., 1.4302| 

0.8347*^ 


112 

10 “ 

ao 

80 eth. 

6588 

col. liq 

0 863^ 


140-2 




658S 

col. liq.. 

0 834 j 


116.4 

12 5 

oO 

» eth. 

6590 

liq 

0.8430* 


119 6 

si s. 



6591 

col liq., 

0.856 


122-4 

s 




1.43903‘»-« 







6592 1 








6592M 


0 793“ 


133 6 

s. 



6593 








6594 

col. liq , 

0 7221*; 

-95 

40 


V s. 

80 eth. 


1 4079“ 

0.6882^ 






6595 

hq , 1 40044. . . 

0.687; 

-101 

56 

1. 

V. 8. 

ao eth. 



0 7127“ 2 






6596 



50 


V. 8. 



6596 H 

col liq., 

0 876“ 


133 

8. 

s. 

.s eth. 


1.459“ 







6596R 

col. hq., 

0 8688“ 


118-21 

8. 

s. 

s eth 


1.4310“ 







6597 



50 


i. 

s. 

s eth. 

6598 

leaf 


42 

exp. 80-100 

si 8. 

8. 

8. eth. 

6599 








6600 

br. amor. 


118-24 


1. 

V. 8. 

V. 8. eth.; a. 


powd. 






chi 


For eAplauations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANfTS OF 






Mol 

No. 

Name 

Synonsrms 

Formula 

Wt. 

6601 

Peroxide, dibenzoyl. 

See Benzoyl peroxide 

C7H9(0H)7 

212 20 

6602 

Perseitol 

rf-mannoheptitol, perseite 

6603 

Peucedanin 

imperatonn . . . 

CisHieOi 

272 29 

6604 

Phaseomannitol. 

See i-Inontd. 


136 23 

6605 

a>Phellandrene 

1,5-p-menthadiene: S-iso- 

tuoHw. 


propyl-a-methyl-l ,3-eyclo- 
nexadiene 



6606 

/3-Phellandrene 

l(7),2-p-menthadiene; 3- 
i8opropyl-6-methylene- 
cyclohexene 

CtoHie 

136 23 



6607 

Phenacetin. 

See p-Acetophenehde. 



6608 

Phenacyl alcohol. 

Sec Acetophenone, a-hydrozy-. 



6609 

Phenacyl bromide. 

See Acetophenone, a-bromo-. 



6610 

Phenacyl chloride. 

See Acetophenone, a-chloro-. 



6611 

Phenanthrahydroquin 

one. 8eeQ,\0-Phenanthrenedto 

1 


6612 

Phenanthraquinone. 

See Phenanthrenequinone. 

■ CmHio. 

178 22 

6613 

Phenanthrene 


6614 

, amino-. 

See Phenanthrylamxne. 

C«H«CHjCi4H, 

268 34 

6615 

, ?-benzyl- 

6616 

, 9,10 -dihydro-9,1 

0-dioxo-. See Phenanthreneq 

uinone 

238 27 

6617 

, 3,4-dimethoxy- 

morphol dimethyl ether 

CmH»(OCHj)2 

6618 

, 9,10-dimethyl-. 


Ci4H8(CH.): 

200 27 

6619 

, 9,10-diphenyl- 


CiiHsCCeHd).’ 

330 41 

6620 

, hydroxy-. 

See Phenanthrol. 



6621 

, 7-i8opropyl-l-me 

thyl-. SeeRetene. 

CHjCuH#, 

192 25 

6622 

, 1-methyl- . . 

6623 

, 3-methyl- 


CH 3 C 14 H 9 

192 25 

6624 

, 3,4,5-trihydroxy-. 

See Z,i,5'Phenanthreneiriol. 



6625 

3 ,4-Phenanthrened iol . 

See M orphol 



6626 

9,10-Phenanthrene- 

diol 

Phenanthrenequinone 

phenanthrahydroquinone 

Ci4H8(C)H)2 

210 22 

6627 

9, lO-dihydro-O.lO-dioxo- 
phenanthrene; phenan- 
tliraquinone 

C6n4Cococ6H4 

L__ 1 

208.20 


6628 

, 2,7-dinitro- . 

N02CoHs(CO)2- 

298 20 


C 6 H 3 NO'. 


6629 

, 2-nitro- 


NOiC6H3(CO)2- 

253 20 



CbH4 


6630 

3,4,5-Phenanthrene- 

3,4,5-tnhydroxypbenan- 

Ci4H7(OH)3 

226 22 


triol 

threne 



6631 

2-Phenanthrol 

2-hydroxyphenanthrene 

CuHgOH 

194 22 

6632 

3-Phenanthrol 

3-hydroxyphenanthrene . 

CI 4 H 80 H . 

194 22 

6633 

4-Phenanthrol 

4-hydroxyphenanthrene . 

C 14 H 90 H 

194 22 

6634 

9-Phenanthrol 

CmHbOH 

194 22 

6635 

2-Phenanthrylamine 

2-ammophenanthrene . 

Ci4HflNH2 .... 

193 24 

6636 

3-Phenanthrylamine . 

3-ammophenanthrene .... 

CuH»NH2 . . . 

193 24 

6637 

9-Phenanthrylamine . 

9-ainiDophenanthrene . . . . 

C 14 H 8 NH 2 

193 24 

6638 

Phenazine 


C 6 H 4 NC 6 H 4 N . 

180.20 

6639 

, 5,10-dihydro- . . 

hydraaophenylene. . . 

C 6 H 4 NHC 6 H 4 NH 

1 1 

182.22 


♦Name approved by the laternational Uniou of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 


Solubility in grams ner 100 ml of 


form, color 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

6601 








6602 

col need 


188 


5 5« 

sl. s c. 


6603 

rhomb pr 


75 


1, 

8 h. 

8. eth., pet. 
eik., KOH 

6604 








6605 

liq 

0 843 


175 


i. 

8. eth 

6606 

Uq., 1.4788 

0 852 


171 2 

1 

i. 

8. eth 

6607 








6608 








6609 








6610 








6611 








6612 








6613 

col monool. 

1 025; hq. 

100 

340 2 

1, 

2", 

8 93J*-®eth.;8. 


leaf. K al., 

] 06.31®® 

(97 5-8 5) 



10. 0^* 

bz, chU ao. 


1 6567i^'» 





a , eSa 

6614 








6615 

need f bz. or 


91-2 


1 

sl B. 

si 8. bz. 


leaf f al 


(155-6) 





6616 








6617 

leaf, f al 


44 

298-303"* 


V. B. 

V 8. eth. 


-fw 







6618 

pr f. dll. ac. a 


139 

! subl. 


V. si. 8. 

V. 8. hz., chi.; 








s ac. a. 

6619 i 

col. need. f. al 


235 

270 8ubl. 

1 

V, sl. 8. 

8. etb., bz. 

6620 1 








6621 j 








6622 

leaf f al 


123 


i. 

S 


6623 1 

or. f. al . . 


65 


1. 

s. 

. . 

6624 








6625 








6626 J 

col. need 


147-8 


s b. 

V. 8. 

V. s. eth., bz. 

6627 

yel,-or. need. 

I 405 

207(2^3-51 

360 

si 8 

V, 8. 

V s eth ; 







0 ,542® bz. 

6628 

yel. gold 
need f. ac a 


301-3 


i. 

V. b1. 8. 

sl. 8. ac. a. 

6629 

yel leaf. f. 


267 



i. 

sl. 8. ac. a. 


ac a. 







6630 i 

leaf. f. w 


148 


i. 

V. s. 

V. 8. eth. 

6631 j 

leaf f dil al 


168 


si s 

V s. 

V. 8. eth. 

6632 

1 

need, f dil al 


122(118-9) 


1 c., si 
s. h 

V. 8. 

V. 8. eth. 

6633 

cr 


108 


i. 

8. 

8 eth. 

6634 

col need. f. j 


153 


I. 

V. 8. 

V. s. eth., chl;i 


Igr 






bz., h. 1^. 

6635 

It. yel. cr. f. 

Igr 

cr. f. Igr 


85 


i. 

8. i 

8. eth. 

6636 j 


a, 143; 


si 8 

V41.(vH.i 

8 dll. HCl 



87 6 



fluores ) 


6637 

It. yel. pr | 


437-8; 104 

mbl. 


v.a. j 

V. 6. etL, tu.., 
chi 

sl. 8. etb. 

6638 

yel need 


171 

>360 subl. 

V. sl. 8. 

2 c. 

6639 

riioinb.ieaf. . | 


d 


1. 

V. ll. 8. 

i. bz. 

1 

1 





h. 



For explanatioua and abbreviations see beginning of table. 





PHYSICAL CONSTANTS OF 





1 

1 

Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

6640 

Phenazine, 2> methyl- 


C»H4-Nj*C6H*CHs 

194 23 

6641 

2(10)-Phenaziiione, 10- 
Phenazone. 

phenyl-. Sec Apotafranone 



6642 

See Aniipynne. 



6643 

Phenazothionium chlo 

ride, 3,9-bisdimethylam 

ino-. See Methylen 

e bhte. 

6644 

Phene*. 

See Benzette*. 


6646 

Phenethyl alcohol. . . 

2-phenylethanol; benzyl- 
carbinol 

^phenylethylamine; 1- 

CsHsCHjCHjOH 

122 16 

6646 

Phenethylamine 

C6HjCH2CH2NH2 

121 18 



ammo-2-phenylethane 



6647 

, p-hydroxy-. 

See Tyramine 



6648 

, p-hydroxy-iV,iV-d 

Phenetidine, Iv-acetyl- 

Imethyl-. See Hordenine. 



8649 

. See Acetophenelide. 



6650 

o-Phenetidine . . 

o-ethoxyaniline; o-amino- 
phenetole 

m-ethoxyaniline. . . 1 

C 2 H 5 OC 6 H 4 NH 2 

137 18 

6651 

m -Phenetidine . . 

C 2 H 6 OC 6 H 4 NH 2 

137 18 

6652 

p-Phenetidine 

7 )-ethoxyaniImc 

C2H60C«H4NH2 

137 18 

6653 

, iV,N-diacetyl-. 

See Diacetamhde, p-ethoxy-. \ 



6654 

, 2-nitro-(NH2-.l) 

4-ethoxy-2-mtroaniline , 4- 

N02(C2H60)CjH». 

182 18 


amino-3-nitrophenetole 

NH 2 


6655 

Phenetole 

cthoxybenzene* , ethyl phenyl 

CjH&OCeHs 

122 16 

1 


ether 



6656 

, o, m, or p-amino- 

, azodi-. 

. See Phenetidine. 



6657 

See Azophenetole. 



6658 

, /3-bromo- 

^bromoethyl phenyl ether. 

C6H^OCII2CH2Br 

201 07 

6669 

, o-chloro- . . 

, p-chloro- 

l-chloro-2-ethoxybenzene* ; 
o-chlorophcnyl ethyl ether 

C1C6H40C2H6 . 

156 61 

6660 

l-chloro-4-ethoxybenzene* , 
p-chlorophenyl ethyl ether 

C1C6H40C2H6 

156 61 


6661 

, o-nitro- 

ethyl o-mtrophenyl ether . 

N02C6H40G:Hs 

167 15 

6662 

. m-nitro- . 


NO 2 C 6 H 4 OC 2 H 5 

167 16 

6663 

, p-nitro- 


N()2CbH40C2H* 

167 18 

6664 

Phenmiazine. 

See Quinazoline 



6665 

Phenobarbital 

6-ethyl-5-phenylbBrbitunc 

NHCONHCOC- 

232.23 



acid; lununal 

(C2H6)(C6H5)C0 


6666 

Phenocoll 

a-amino-p-acetophenetide . 

NH 2 CH 2 CONH- 

C«H40C2H6 

CeHjOH 

194 23 

6667 

Phenol 

carbolic acid; hydroxyben- 

94 11 



zene 



6668 

, acetate 

phenyl acetate, acetyl- 
phenol 

Sw Acetanilide, hydroxy-. 

CHaCOOCeHfi 

136 14 

6669 

— — , acetatnido-. 



6670 

, acetyl-. 

See Phenol, acetate. 



6671 

, acetylamino-. 

\ See Acetanilide, hydroxy-. 

i 


6872 1 

, o-(acetyImethyla 

mino)-. See Acetanilide, o-hy 

\droxy-N-mahyl-. 


6673 

, p-allyl-. 

See Chancel 


6674 

. o-amino- 

o-hydroxyaniline 

NH 2 C 6 H 4 OH. . 

109 12 

6675 

, m -amino- 

m-hydroxyaniline. . 

NH 2 C 6 H 4 OH 

109 12 

6676 

, p -amino- 

p-hydroxyaniline; rodinal . . . 

NH 2 C 6 H 4 OH . . 

100 12 

6677 

, 2-amlno-4,6-dini 

tro-. See Picramic acid. 



6678 

, p-(/S-aminoethyl 

)-. See Tyramine. 



6679 

, 2-amino-3-nitro- 

NHzCNOalCeHsOH 

154 12 

6680 

, 2-amino-4-nitro- 


NH2(N02)C«Hi0H 

154.12 


♦Name approved by the International Union of Chemistry 
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ORGAMC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Meltmg 
point, ®C 

Boiling 

point, 

j Solubility m grams per 100 ml of 

No. 

and index oi 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

6640 

6641 

6642 

6643 

6644 

need 


117 

350 d. 

si. s. b. 

sl. 8. 

si. 8. eth.; 8. 
chi., HjSOi 

6645 

col. liq., 1.5240 

1.023515 

-27 

219-21 

1 6» 

00 

«o eth. 

6646 

6647 

6648 

6649 

liq., 1.575.... 

0.9582^ 


195 (198) 

8. 

V. 8. 

V. 8. eth. 

6650 

liq 


<-21 

229.2 

V sl 8 

s. 

3 eth. 

6651 

liq . . . 



248 

V. sl 8. 

8. 

8. eth. 

6652 

6653 

liq 

i 061315 

2 4 

254.2 

V. sl 3. 

S. 

8 eth. 

6654 

red pr. f. al. 


112-3 



V. sl. 3 

3 eth. 

6655 

6656 

6657 

col. liq., 
1.5076*‘ 

0 9666^ 

-30.2 

172;60*-i2 

i. 

c , s h 
8. 

00 eth. 

6658 



35 (30-1) 

240-50 d. 

V V. b1. 

s. 

s. eth. 

6659 

col. liq 



208 


s. 

a. eth., bz. 

6660 

cr., 1.52271* . 


21 

212 


s. 

s. eth. 

6661 

ycl liq., 

1.5425>* 

1.1915 

2 1 (5-6) 

268 (275); 

1 149 3» 

i. 

s. 

s. eth. 

6662 

yel. need 


.34 (31-2) 

284, 169’* 

1. 

8. 

3, eth. 

6663 

6664 

ool. monocl. 
pr. f. eth. 

1 

1 1815 

: 60 

283 

i 

1. 

8. h. 

V. 8. eth. 

6665 

wh. lust . . . 


174 


8. h. 

s. 

a eth. 

6666 

col. need. . . . 


anh. 100.5 


sl s. 

B. 

a. eth. 

6667 

col. rhomb, 
need., 

1.54247« « 

1.072 

41 

182 

6 7‘«, 

COM 

00 

V. s eth.; 8. 
chl.,glyc.,CSt 

6668 

6669 

6670 

6671 

6672 

6673 

col. liq., 1.503. 

1.077*^ 

1 

i 

1 

195 5 

0 0318 

oo 

oo eth., chi., 
glac. ac. a. 

i 

6674 

6675 

col. rhomb, 
pi. 0 ^ need, 
col. pr. f. tol. 


1 170(174) 

122-3 

subl. 

1 7« 

2.6 

4 4» 

V. 8. 

1 sl s. eth. 

1 V 3 eth.; sl. s. 

1 bz., Igr. 

6676 

6677 

6678 

wh. leaf 


184 d. 

subl. 

1 

4 5* 

1 sl 8 eth.; i. hi. 

6679 

red need 


216-7 

subl. 

a. 



6680 

or. pr 


143 


sl. s. 

V. B. 

V. 8. eth. 


For explaaatioDB and abbreviations see beginning of table. 
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PHVSICAI. CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

6681 

Phenol, 2-stmlno-5" 


NH2(N0*)C«H80H 

154.12 

6682 

nltro- 

, 2-amlno-6-nitro- 


NH2(N02)C6H30H 

154.12 

6683 

, 3-amlno-4-nitro- 


NH2(N02)C6Hj0H 

154.12 

6684 

, 3-amlno-5-nltro- 


NH2(N02)C«H30H 

154.12 

6685 

— — , 4-amixio-2>nitro- 


NH2(N02)C«H»0H 

154.12 

6686 

, 4-amino-3-nitro» 


NH2(N02)CfiH80H 

154.12 

6687 

, 5-amiiio>2-n.itro- 

3-amino-6-nitrophenol 

NH2(N02)C6Hs0H 

154 12 

6688 

, o-aminothio- . 

2-ammobenzenethiol*, 

NH 2 C 6 H 4 SH 

125.18 

6689 

, 2 n-aminothio> 

aminophenyl mercaptan , 
o-mercaptoanihne 
3 -ammoben 2 enethiol * ; m- 

NH-CeHiSH 

125.18 

6690 

, p«aminothio- 

anunophenyl mercaptan , 
m>mercaptoaDiline 
4-aminobenzenethiol*; p~ 

NH2C#H4SH 

125.18 

6691 

, o-amoxy- 

ammophenyl mercaptan ; 
p-mercaptoaniUne 
pyrocatechol monoamyl 
ether 

resorcinol monoamyl ether 

CHs(CH2)40C6H*. 

OH 

CH3(CH2)40C6H4- 

OH 

CH3(CH2)40C6H4. 

OH 

CH3(CH2)4C6H4- 

OH 

CH3CH2C(CH3)2- 

C 6 H 40 H 

C»HiNHC6H40H. 

180.24 

6692 

, m-amoxy-. . . 

180.24 

6693 

, p-amoxy- .... 

hydroquinone monoamyl 
ether 

180.24 

6694 

, p-amyl- 

164 24 

6695 

, p-^er^-amyl- 

f>-(o{,a-dimethylpropyl)- 

phenol 

o-hydroxydipbenylamine 

164.24 

6696 

, o-anilino- 

185 22 

6697 

, m-aitilino-. . . 

jn-hydroxydiphenylamine 

CeHiNHCeHiOH. 

185.23 

6698 

, p-anilino- . . . 

p-hydroxydiphenylamme 

C6HiNHC6H40H. 

185.22 

6699 

6700 

, azodi-. 

, p-benzalamino-. 

See Azo-phenol. 

See Phend, j)-benzylideneamtn 

0 -. 


6701 

, benzenylaminoth 

io-. See Bemothvazde, 2-pheny 



6702 

, o>benzyl- . . 

C6H6CH2C«H40H 

184.23 

6703 

, p-benzyl- 

p-bydroxydipheuylmethane 

CsHjCHjCeHiOH 

184 23 

6704 

, P'benzylamlno-. 


C8H3CH2NHC*H3. 

OH 

C.HiCH:NC8H4- 

200 25 

6704M 

, p-benzyHdene> 

N-benzal-p-hydroxyamline 

197.23 

6705 

amino- 

— o-bromo- . . . 

OH 

BrCeH40H. . 

173.02 

6706 

, m-bromo- 


BrCeH40H .... 

173.02 

6707 

— — , p-bromo- .... 


BrC«H40H . 

173.02 

6708 

, o-butoxy- . 

pyrocatechol monobutyl 
ether 

resorcinol monobutyl ether 

CH3(CH#)«OCeH^. 

OH 

CHa(CH2)30CeH4- 
OH i 

CHi(CH,)s0C8H4- 
OH 

C4H,C*H40H 

166.21 

6709 

, m-butoxy- 

166.21 

6710 

, p-butoxy- ... . 

hydroquinone monobutyl 
ether 

166.21 

6711 

, o-butyl- 

15a. 21 

6712 

, xn-butyl- 


C4H8CeH40H . 

m2i 


'i'Name approved by the International Union oi Cbearntry.- 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 

Boiling 

point, 

1 Solubility in grams per 100 ml of 

and mdex of 
refraction 

g/ml 

point, 

Water 

Alcohol 

Ether, etc. 

6681 

1 

br. need. f. w. 


202 



s. h. 


6682 

red need. f. al 


111 


si s. fa 

V. 8. 

V. 8. eth., bs.. 








chi. 

6683 

or. need 

yel. cr 


185-6 

i . . 

si. s. fa. 

8. 

V. 8. eth., be., 
chi. 

6684 


165 



! V. s. 

V 8 oth.;v. sl. 
s bz , chi 


6685 

red need. f. ai 


131 (142-3) 




6686 

red pr. f. eth 


154 


s 

s 

s eth 

6687 

or.-yel. need. 


163 


1 



6688 

need 


26 

234 




6689 

oily liq . . . 



180-90« 

s. 

s 

1 eth. 

€690 

wh. gran cr. 


46 

140-5» 

s. 

8. 

8 eth. 


mass 







6691 




104-6< 




6692 




140« 




6693 



49 *.50 





6694 

col liq . , 


<0 

262 

V si B 

h. 

V sl 9 

8. 

8. eth., NaOH 

6695 

cel need 


92-3 

248-50; 

V. 8 

V. 8. eth. 





138-9“ 




6696 

pr. f. w 


69-70 

180-9“ 

8l. s b 

8. 

8. eth.;Bl. 8. bz. 

6697 

leaf, f w 


32 

340 

sl 8 h 

8. 

s. eth., alk.; sl. 

6698 

leaf. f. w. . 


70 

330 

8 h. 

8. 

8. Igr. 

6. eth., ohl., 








alL 

6699 








6700 








6701 








6702 



21 

312 

V. s. h. 

V. 8. 

V. 8. eth. 

6703 

col. need, f al 


83-4 

320-2 (308) 

s. fa. 

8. 

s. eth. 

6704 

leaf 


90 (84-5) 


1. 

V. s. 

V. a. bz. 

6704M 

leaf. f. dil. al. 


183(185-6) 


i. 

V. 8. 


6705 

col. oily liq. , . 

1 4924^ 

5 6 (4>.5) 

194-5 

V. sl. s. 

8. 

s. eth., alk. 

6706 

leaf . . 


33 

236 5. 

V sl. 8. 

r. 8. 

V. s. eth.; 8. 





135-4012 



chi., alk. 

6707 

tetr 

1 840>'\ 

63 5 

238 

1 42“ 

V. 8. 

V. 8. eth.; 8. 



1 SSH"® 





cfal., ac. a. 

6708 

1.51 13“ 

1 02e“ 


23M; 







159«» 




6709 




130» 


1 


6710 



54-6 





6711 

col., 1.496“ 

0 975 j 


234-7 

V. sl 8. 

S. 

8. eth. 

6712 

col 

0 974^ 


247-925* 

V sl s. 

s 

8. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

SynonyGQs 

Formula 

Mol. 

Wt. 

6713 

6714 

6715 

Phenol, p-butyl- 


CiH^CeHiOH. . 

150 21 

, p-s©c-butyl-. . . 

, p-^©^^-butyl- 

4-( a,a-<limethylethyl)- 
phenol 

l-chloro- 2 -hydroxybenzene 

C 2 H 6 (CHi)CHC«. 

H 4 OH 

(CH,)aCC«H40H. . 

150 21 

150.21 

6716 

, O'Chloro- 

ClCaHaOH 

128.66 

6717 


l-chloro-3-hydroxybenzenc . 

ClCaHaOH . . . 

128.56 



6718 

6719 


l-chloro-4-hydroxybenzene 

ClOsHiOH .... 

128.56 

173.66 

, 2-chloro-4-nitro- 

CI(N 02 )C 6 H* 0 H 

6720 

6721 

, 2-chloro-5-n,itro- 

, 4-chloro-2-nltro- 

6-ch!oro-3-nitrophenol. . 

Cl(N02)CiiH«0H 

C1(N02)C6Hs0H 

173.56 
173 66 

6722 

6723 

6724 

, 5>chloro-2-nitro- 

- p-cyclohexyl- . . 
, 2,4>diamino- . . . 

3-chloro-6-nitrophenol . 

C1(N02)CbHi 0H. 
CeHnCaHaOH. . . 
(NH 2 ) 2 C«HjOH. 

173 66 
176 25 
124.14 

6725 

. , dihydrochloride 

diarool ; amidol (one form) 

(NHj) 2 C«H»OH- 

2HC1 

(NH 2 )jC 6 HjOH 
(NH2)2C6H»0H 
(NH2)2CoH 80H. . 
BrzCsHjOH 

197.07 

6726 

6727 

6728 

6729 

- — , 2,5-diamino- . . . 

-- — 3,4-diamino- 
— — , 3,5-diamino- . 

, 2,4-dibromo- 


124.14 
124 14 
124.14 
251 92 

6730 

, 2 , 6 -dibromo- 


Br 2 CBH 80 H.... 

251 92 

6731 

, 2,6-dibromo-4- 

nitro- 


Br 2 (N 02 )C 6 H!! 0 H 

296 92 

6732 

, 2,3-dichloro- ... 


ChCjHaOH.... 

163.01 

6733 

6734 

, 2,4-dichloro- . . 

, 2,5-dichloro- 


CUCbRjOH . . 
Cl 2 C«H*OH.. 

163.01 

163.01 

6735 

6736 

6737 

6738 

6739 

, 2 , 6 -dichloro- 

, 3,4-dichloro- 

, 3,5-dichloro- 

•, 2,6-dichloro-4- 

nitro- 

, m-diethylamino- 


CUCaHaOH 

Cl 2 C 6 HaOH 

CbCaHaOH 

Cl 2 (N 02 )C 6 H 20 H. 

(C2H6)2NC8H40H 

163 01 
163 01 
163 01 
208 01 

165.23 

6740 

, 2,4-dilodo- . . 


laCaHaOH 

345.93 

6741 

6742 

, 2 , 6 -diiodo- 

, 2,3-dimethoxy- 

pyrogallol 1 , 2 -dimethyl ether 

hCaHaOH 

(CHaOaCaHaOH 

345.93 

154.16 

6743 

, 2 , 6 -dimethoxy- 

pyrogallol 1,3-dimethyl 
othw 

I^oroglucinol dimethyl 
ether 

See Xylmol. 

»i-hydroxy-l\7,iSr-dimetbyl- 

aniline 

(CHaO) 2 CeHaOH 

154.16 

6744 

, 3,5-dimethoxy- . 

(CHaOaCaHaOH 

154.16 

6745 

6746 

, dimethyl- 

, xn-dlmethyl- 

amino- 

(CH3)2NC6H40H. 

137.18 

6747 

, p-(a,a-dimethyl 

propyl)-. Bee Phenol, p-fert-a 

myl~, 

j 



‘t'N&inc approved by the International Union oC C^iemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, *C 

point, “C 

Water 

Alcohol 

Ether, etc. 

6713 

col liq 

0 978®” 

4 


246-50^51 

V si 8 

s. 

s. eth. 

6714 

col need 


50 

240 57-'« 

V si s 

s. 

V s eth. 

6715 

need. f. w 

0 9081 ~ 

4 

09 

236-8 

s. 

s. 

s eth. 

6716 

col liq., 

1 241- 

a 7; /SO; 

175 6 

2 85» 

s. 

s. eth. 


1 5473“ 

15 

7-4.1 





6717 

col liq. or 

liq 1 24r><''* 

32 8 

214 

2 002“ 

s. 

s. eth.; 5122“ 


need 

1 5565« 

1 268^> 





bz. 

6718 

need f al , 

1 30ti 

43 (39-40) 

217 

2 712“ 

V. s 

V 8, eth.; 272*“ 


1.557!)« 






bz.; s alk. 

6719 

Ing. col. need 


111 


s h 

V s. 

V s. eth.; a. 


f. al. or w. 






chi. 

6720 

ycl need, f w 


118-9 


.<?! s 


8 chl. 

6721 

yol. monoel 


87 


V si s 

s 

s. eth., chl. 


need f al 






6722 

yel. pr. f w 


38 9 

subl 

si s 

s. 

8 eth., ac. a. 

6723 

eol need 


133 


1 

sl 8. 

8 eth. 

6724 

col leaf , 


78-80 d 




sl s. eth., chl. ; 








s acet., alk., 








uc. a. 

6725 

gray-wh cr 


168-70 


s 

sl. s 

sl. s. eth. 

6726 

need . . 


68 


V s 



6727 

cr 


167-8 d. 





6728 

pr 


168-70 


.s 


sl 8. eth. 

6729 

col. need 


40 (35-6) 

177«; 

0 I9‘5 

V s 

V. 3. eth.; 8. 





238-9 



CSz, bz., alk. 

6730 

col need f 


56-7 

l()2^i 

si s 

V 8 

V. 8. eth. 


h. w 







6731 

ycl pr f al 


144 

d >144 

V si s 

8 b 

s. eth., CS 2 , et. 








ac., chl.; sl. s. 








ac a. 

6732 

eol. cr f pet 


Cu 



s 

s. eth. 


eth 







6733 

eol need f bz 



210 

0 462“ 

8 

s eth , chl., bz. 

6734 

pr, f. pet 
eth 1 


.58 

21V** 

.si b 

s 

8. eth , bz. 

6735 

col need 


67 

219-20 


8 

s eth. 

6736 

col need. f. bz. 


68 

253 5T«7 




6737 



68 

233-4 


S 


6738 

yel. monoel 

1 822 

125 d 

subl <100 

sl s. 

s h 

s. eth., chl , bz. 


leaf, f al. I 



exp. 



6739 

rhomb f. 


78 

276-80; 

8 

8 

s eth,, eSa, 1 . 


CSs+lpr 



20125 



Igr 

6740 

col need f. w 


72 

subl. 100 

sl s 

8 

8. eth.; s! s. 
chl , bz. 

6741 

eol. cr 


(.8 



s. 

6742 

eol Iiq 



233-4; 







124-5»2 




6743 

monoel. pr f w 


55-56 

258(262 7) 

1 75'“ 

V. S 

V. s. eth. 

6744 

cr 


36-8 

172 -5‘T 




6745 








6746 

need f Igr 


85-7 

265-8 

V sl. s 

V. s 

V. s, eth.; s. 






b 


bz ,acet ,a!k., 








min a 

6747 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt. 

6748 

Phenol, 2,3-dinitro- 

l-hydroxy-2,3-dinitroben- 

(N02)2C6H30H. 

184 11 

6749 

, 2,4-dinitro- . . 

zenc 

(N02)2C6H30H. 

184 11 

6750 

, , dimethylthiolthio 

nocarbamate. ^ Carbamic an 

d, dimethylihioUhiono 
(N02)2C6Hs0H. 

-.2,4- 

6751 

, 2,6-dinitro- 


m 11 

6752 

, 3,4-dinitro- 


(N02)2C6H30H. 

184 11 

6753 

, 3,5-dinitro- . . 


(N02)2C6H30H. 

184 11 

6754 

6755 

6756 

, ethenylamlno-. 

, ethenylaminothi 

, o-ethoxy- . . . . 

See Benzoxazole, ‘l-mftkylr. 

0 -. S&tBen 20 lh%azole, 2 -jnethyl- 
pyrocatechol monoelhvl 

C 2 H 60 C 6 H 40 H 

138 16 

6757 

, m -ethoxy- . 

ether, guaethol ; catechol 
monoethyl ether 
resorcinol monoethyl ether 

C2H60Cf.H40H. 

138 16 

6758 

, p-ethoxy- . 

hydroquinone monoethyl 
ether 

See Phlorol. 

C 2 H 50 C 6 II 40 H 

138 16 

6759 

6760 

, o-ethyl-. 

, m -ethyl- 

C2n5C6H4()H 

122 16 

6761 

, p-ethyl- 


C2H6Cf,H4()H 

122 16 

6762 

, o-ethylamino- . . 

N^-ethyl-2-hydroxyanihne 

C 2 H 6 NHC 6 H 40 H 

137 18 

6763 

, m-ethylamino- 

AT-ethyl-S-hydroxyanihne 

C 2 HBNHC 6 H 40 H. 

137 18 

6764 

, p-ethylamino- 

Ar-ethyl-4-hydroxyaniline 

C 2 HBNH 06 II 40 IL 

137 18 

6765 

, p-heptyloxy- 

hydroquinone monoheptyl 
ether 

See Cydohexanol. 
hydroquinone monohexyl 
ether 

CH3(CIl2)oOC6H4- 

OH 

CH3(CH2)60CoH4- 

OH 

IC 6 H 40 H 

208 29 

6766 

6767 

, hexahydro-. 

, p-hexyloxy-. . 

194 27 

6768 

, o-iodo- 

220 02 

6769 

, m-iodo- . . 


IC 61 I 40 H 

220 02 

6770 

, p-iodo- 


ICBH 40 H 

220 02 

6771 

, p-isoamyl- . 


C6HnCf,H40H 

164.24 

6772 

, o-isopropyl- 

o-cumenoi 

(CH3)2CHC6H40H 

136 19 

6773 

, p-isopropyl- 


(CH3)2CHC6H40H 

136 19 

6774 

6775 

6776 

, p,p',p"-methenyl 

, o-methoxy-. 

, jm-methoxy- 

tri-. See Leucaunn. 

See Guaiarol. 

resorcinol monomethyl ether 

CH80CfiH40H. 

124 13 

6777 

, p-methoxy- . . . 

hydroquinone monomethyl 
ether 

hyl-. See Crmd. 

See Crebol. 

CH3C)C6ll40H.. 

124 13 

6778 

6779 

6780 

, 2-methoxy-4-met 

, methyl-. 

, o-methylamino- 

CH8NHCf.H40H . 

123 15 

6781 

, p-methylamino-, 

metol; photol; pictol 

(CH 3 NHC 6 H 4 - 

344 38 

6782 

sulfate 

, p,p'-methylenedi 

-. See Methane, A,A*~dihydroxyd 

0H)2 H 2 SO 4 

xvhenylr. 


6783 

, o-nitro- , . . 


NO 2 C 6 H 4 OH 

139 11 

6784 

, m-nitro- . 


N02C.H40H.. 

139.11 

6785 

, p-nitro- . 


NO 2 C 8 H 4 OH 

139 U 


’’’Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



i Solubility in grams ner 100 ml of 


form, color 

Melting 

Boiling 
point, “C 




No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

6748 

yel. monocl. 

1 681» 

144 


bl B. 

V. 8 h. 

V. s. eth. 


need f w. 







6749 

yel rhomb. 

1 6832< 

111 6, 114 


0 56's, 

3.9'9 

3 065'»eth.;8. 


pi. f. w. 



4 3'»® 


bz., chi. 

6750 

dimtrophenyl est 

er. 





6751 

pa yel 


6.3-4(61 8) 


V si. 8. 

V. a h. 

V. s. eth.; s. 


rhomb, need 
or leaf f. w. 




C , V. s. 
h. 


bz , chi 

6752 

col tncl. 

1 672 

131 



s 

8. eth. 


need. f. w. 







6753 

monocl. leaf. 

1 702 

123 



b 

B. eth., chi.. 


f dll. HCl 






bz. ; si. s pet. 
eth. 

6754 








6755 








6756 

oily liq . 


29 

217 

si. s. 

00 

00 eth. 

6757 

col -pa yol. liq 



246-7 

i 

s 

s. eth 

6758 

leaf f w 


66 

247 

si S. P , 

V. 8 

V. 8. eth. 






s h. 



6759 








6760 

liq 

1 025® 

-4 

214«* 

si s 

V. 8 

V. 8. eth. 

6761 

col need 


46 

219 

si 8. 

V. 8 

V. 8. eth. 

6762 

rhomb, pi 


107 5 


1 

8. 

si. s. elh ; s. h. 



(108-9) 




bz. 

6763 

or f bz 


62 

176>2 

s h 

S. 

8. eth.; V. 8. 








chi.; si. 8. Igr. 

6764 

need f w 


100 


s h 

S. 

8. eth. 

6765 



60 





6766 








6767 



48 





6768 

need, or pi 

1 8757«» 

43 (40 4) 

186-7'"® 

s. h. 

V. 8 

y. 8. eth.; 8. 
CSz 

6769 

need f Igr 


40 

d. 

si s. 

S 

8 eth. 

6770 

col need f w 

1 857"2 

94 

d 

si s 

V s. 

y. 8. eth. 

6771 

need. f. h. w 


93 

255 

V, si s 

V 8. 

y. 8. eth. 






h. 



6772 

eol 

1 028’* 

16 

204 

si. 8. 

s 

8. eth. 

6773 

need 


61 

229 3^“ 

bI. s. 

8. 


6774 








6775 








6776 

liq 

>1 

<-17 5 

244 3 

.si. 8. 

00 

00 eth. 

6777 

rhomb, leaf. 


53 

243 

8. 

V. 8. 

y. 8. eth., bz. 


f w. 







6778 








6779 








6780 

pi. f bz. 


86-7 


i. 

B- 

s. bz. 

6781 

wh. cr. powd 


250-60 d. 


5 c., 

8. 




16.67 







h. 



6782 








6783 

It. yel. 

1 C57»» 

45 

214 5 

0.21*®, 

46 0*8 

y. 8. eth.; 8. 


monocl. 
need, or pr. 



(217 25) 

194« 

1.08'®® 


alk. 

6784 

col.-yel. 

1 485 

96 

1.35*8, 

196.0*8 

y. 8. eth.; a. 


monocl. 
f eth. 




13. 3»® 


bz., alk. 

6785 

col-ylsh. 

1 479» 

114 

279 d. 

1.6*8. 

189 5*8 

y. 8. eth.; s. 


monocl. pr 




; 26 9»® 


chi 


For explanations and aHbreviations see b^inning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

6786 

Phenol, p-nitroso- . 

quinone monoxime 

NOC 6 H 4 OH or 
HON C 6 H 4 O 

123 11 

6787 

, p-ocfyloxy-. . 

hydroqumone monooctyl 
ether 

CH3(CH2)70C«H4- 

OH 

222 32 

6788 

, pentabromo- . 

CoBrsOH. 

488 65 

6786 

, pentachloro- . 


CUCeOH 

266 35 

6790 

, pentamethyl- 


(CH.3)6CbOII 

164 24 

6791 

, o-phenyl- 

o-hydroxybiphcnyl 

CbHbC6H40H 

170 20 

6792 

, m-phenyl- 

fB-hydroxybiphenyl 

CbllBCeHnOH 

170 20 

6793 

6794 

6795 

, p-phenyl- . . . 

, phenylazo-. 

, p-propenyl-. 

7 )-hydroxybiphenyI 

See Azcitenzene, hydroxy-. 

See Anol 

Ci,H6C«H40H 

1 

170 20 

6796 

, o-propoxy-. 

pyrocatechol moiiopropyl 
ether 

resorcinol monopropyl ether 

i CHaOHzCHzOCf.- 
H 4 OH 

152 19 

6797 

, m-propoxy- 

CIIsCHaCHjOCB- 

H 4 OH 

152 19 

6798 

, p-propoxy- 

hydroqumone monopropyl 
ether 

CH 3 CH 2 CH 2 OC 6 - 

H 4 OH 

152 19 

6799 

, o-propyl-.. 


CsHtCbHiOH 

136 19 

6800 

, m -propyl- 


C 3 H 7 C 6 H 4 OH 

136 19 

6801 

, p-propyl- 

See Benzophenom, 2A''^ihpdTo 

C 3 H 7 C 6 H 4 OH 

136 19 

6802 

, p-salicyloyl-. 

XV- 

274 11 

6803 

, 2,3,4,6-tetra- 

nitro- 


(N02)40JIOH 

6804 

, thio- 

bcnzencthiol*; phenyl mer- 
captan 

CbEbSII 

no 17 

6805 

, 2,4,6-trlainino- . 

(NHj'laaH'.OH 

139 16 

6806 

, 2,4,6-tribromo- 

«y»n-tnbromophenol 

BrsCoHaOH 

330 83 

6807 

, 2,3,5-trichloro- 


Cl3CtIl20H 

197 46 

6808 

, 2,4,6-trichloro- 

«j/m-tnchloropbenol 

ClsCcHaOH 

197 46 

6809 

6810 
6811 

, 2,4,6-trilodo-. 

, 2,4,5-trimethyl-. 

, 2,4,6'trimethyl-. 

See Peettdoeumenol. 

See Mental. 

laCeHaOH . . 

471 84 

6812 

, 2,3,6'trinitro-. . . 

7 -tnrutrophenol . 

(N02)3C6H20H 

229 11 

6813 

6814 

, 2,4,5-trinitro-. 

, 2,4,6-trliiltro-.. . 

^tnnitrophenol 

See Puric arid. 

(N02)8C6H20H 

229 11 

6815 

, o- vinyl- 

o-hydroxystyrene . 

CH2:CHC6H40H 

120 14 

6816 

, m-vinyl- . . . 

m-hydroxystvrene 

2,2-bi8(p-hyuroxyphenyl)- 

phthalide 

CHa-.CHCeHiOH 

120 14 

6817 

Phenolphthalein 

C 20 H 14 O 4 . 

318 31 

6818 

, 3',3",5',5"-tetra- 

iodo- 

DOBophen ; iodophen 

C 20 H 10 I 4 O 4 .... 

821 96 

6819 

1 -Phenol-2-8ulf onic 
acid 

o-phenolsalfonic acid ; asep- 
tol ; Bozolic acid 

H0CbH4S03H . 

174 17 


’''N&oie approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, "C 

Boiling 
point, “C 

Solubility in grams per 100 ml of 
Water j Alcohol Ether, etc. 

6786 

yel rhomb. 


126 d. 


s. 

V. s. 

V 8 eth.; s. 


need. 






acet., dll. alk. 








sol. 

6787 



60-1 





6788 

col monocl 


225 

d subl. 

i. 

s. h 

si s eth.; s. h. 


need f. al. 






bz. 

6789 

monocl pr 

1 978 

191 

310 d 

1 

V s. 

V. s. eth. 

6790 

need f al 


125 

267 

b 15 h 

s 


6791 

need f pet 


56 

275 

si s 

V. s 

V s eth , s. 


eth 






Igr 

6792 

need f pot 


78 (76-7) 

>300 

si s 

V s 

s KOH, bz. 


eth or h w 







6793 

col need or 


16.5 

308 

si s 

s 

s eth , chi , 


leaf f dll al 






NH 4 OH 

6794 








6790 








6790 

1 .'ll 762* 

1 052.3^'> 


223-6; 








HOM 




6797 




120* 




6798 



56-7 





6799 

Iiq . . 

1 01 5«. 


220 (226 6) 

si. s. 

s. 

s eth. 



1 000“ 








u 






6800 

col lio 


26 

228 

V si s 

s 

s eth. 

6801 

cr 

1 009 

22 (01) 

232 6^“ 

si 8. 

s 


()802 








6803 

yel need f 


140 d. 

exp. 

V s 


V si. s bz., 


chi 

on 





Igr 

6804 

eol liq., 

1 078“-- 


169 5 

1 

V s. 

so eth. 


1 58f)132» 2 

* 






6805 

need unst 



257 

V s 

V s 

V. s. eth. 

6806 

col monocl 

2 55^^ 

96 

suU. 

0 007 

V s. 

s eth., glyc., 


pr f dll al. 

.0 





chi. 


or bz 






! 

6807 

InK col need 


62 

253 

si s h 

s 

s eth , Igr 


f.al 







6808 

rhomb, need 

1 49 O 7 

68 

244 5 

0 08*'-, 

V s 

V. s. eth. 



4 



0 2t.r* 



6809 

col. need f al 


156-8 

subl d. 

1 

1 58 

s eth , acet. 

6810 








6811 








6812 

need 


118 


si s. 

V s 

V. s. eth ; s. bz. 

6813 

need 


96 


si. s. 

V s 

V. s. eth : s. bz. 

6814 








6815 

need 

I Ool^ 

29 

108‘® 

s. 

V s. 

V. s eth 

6816 

oil 



114-6“ 




6817 

rhomb need 

1 277*2. 

261 


0 ois*® 

20 9 

5 92 eth. 


f. dll al. 

1 3(M)^ 






6818 

cr or amor. 


225 d. 


i. 

V. si. s. 

s. eth , cbl.. 


grn powd. 






alk ; 1 a. 

6819 

col. liq. 

1 1551* 

50 


s. 

3. 

s glyc. 


For explanations and abbreviutiuns see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

6820 

1 -Phenol-4-8ulf onic 
acid 

p-phenolsulfomc acid . 

HOC 6 H 4 SO 3 H 

174 17 

6821 

, 2-amino- 

aminophenolsulfonic acid 11 

HO(NH2)Cf.H3- 

SO 3 H 

189 18 

6822 

, 2-amino-6-nitro- 


H0(NH2)(N02)- 

C 6 H 2 SO 3 H 

234 18 

6823 

, 2-nitro- 


H0C6H3(N02)- 

SO 3 H 

219.17 

6824 

Phenol-2,4, 6-tricarbox 

ylic acid. See Tnmenc acid. 

hydroxy-. 


6825 

Phenosuccin. 

See Succinamide, N-p-vhenelyl 

_ 


6826 

Phenothiazine 

phenthiazine, thiodi phenyl- 
amine 

C 6 H 4 NHC 6 H 4 S 

1 1 

199 26 

6827 

6828 
682gM 
6826 
6830 

Phenyl. For phenyl derivat 

Phenylamine. 

Phenyl bromide. 
Phenyl celloaolve. 
Phenyl chloride. 
Phenyl cyanide. 

1 VC 8 bee the parent compounds 
See Aniline. 

See Benzene, hromo-*. 

See Ethanol, S-phenoxy-. 

See Benzene, chloro-*. 

See Benzonitrile. 

(e.g., for phenylacnd 

me see 

6831 

6832 

6833 

6834 

Phenyl disulfide . . . 

Phenylene, diphenyl-. 
p-Phenylene cyanide. 
p-Phenylene diacetate. 

phenyldithiobenzcne* ; di- 
phenyl disulhde 

S^ Terphenyl. 

See Terephthalmitrile. 

See Hydroquinone, diacetate 

(C6Hs)2S2 . 

218 32 

6835 

Phenylenediamine, TV- 

acetyl-, ^e Acetanilide, amt 

no*. 


6836 

o-Phenylenediamine . 

1,2-benzcnediamine*, 1,2- 
diaminobenzene 

Cf.H4fNH2)2 

108 14 

6837 

, lV,N'-diacetyl- .. 

1 ,4-diacetamidobenzene 

CtH,fNHCOCH3)2 

192 21 

6838 

, lV,iV-dimethyl-. 

o-amino-N, N-dimethylani- 
Imc; l-amino-2-dimethyl- 
ami nobenzene 

((m3)2NC6H4NH2 

136 19 

6839 

, iV-phenyl- 

o-aminodiphenylamine .. 

NH2C6H4NHC6Hb 

184 23 

6840 

m -Phenylenediamine 

1,3-benzenediamine*; 1,3- 
diammobenzene 

C6H4(NH2)2. . . 

108 14 

6841 

, 4-(3-amino- 

phenylazo)- 

2,4,3'-tnammoazobenzene . 

NH2C6H«N2C6H3- 

(NH2)2 

227.27 

6842 

, iV,iV-dimethyl-. . 

m-amino-N, N-dimethy 1- 
aniline; l-amino-3-di- 
methylanunobcnzene 

(CH3)2NC6H4NH2 

136 19 

6843 

6844 

, iV,lV'-di-p-tolyl- 

, 4-phenylazo-. 

See Chrysoidine. {base). 

C6H4(NHC6H4- 

CH3)2 

288 38 

6845 

p-Phenylenediamine. . 

1,4-benzeiiediamme*; 1,4- 
diamuiobenzene 

C6H4(NH2)2 . 

108 14 

6846 

, IV,lV-diethyl-. . . . 

p-amino-iV, AT-dicthylani- 
line; l-amino-4-diethyl- 
anuno-benzene 

(C2Hb)2NCoH4NH2 

164 25 

6847 

, lV,N-dimethyl-.. . 

p-amino-N, N-dimethylani- 
line; l-amino-4-dimethyl- 
amino-benzene 

(CH3)2NC6H4NH2 

136 19 

6848 

, TV-methyl- 

p-methylaminoaniline; p- 
amino-N-methylaniline 

CH 3 NHC 6 H 4 NH 2 . 

122 17 

6849 

, AT-phenyl- 

, iV,N,N',iV'-tetra- 

methyl- 

m -Phenylene dimerca 

p-aminodiphenylamine. . . 

CGH 5 NHC 6 H 4 NH 2 

184 23 

6850 

6851 

ptan. See Resorcinol, ditkio-. 

C6H4[N(CH8)2l2. . 

164 25 

6852 

p-Phenylene dimercap 
Phenyl ether 

tan. See Hydroquinone, dithio- 



6853 

phenoxybenzene*; diphenyl 
ether 

‘(C8H6)20. .. 

170 20 


*Name approved by the International Umon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, ®C 

Boiling 

point, 

Solubility in grams per 100 ml of 

Water I Alcohol I Ether, etc. 

6820 

6821 

6822 

deliq need 

rhomb 


d. 


s 

0 7>< 

' s. 

s. 

1. 

1 . eth. 

6823 

6824 

6825 

need f w 


141 

d. 

s. 

V. s. 

V. s chi. 

6826 

6827 

6828 
6828M 

6829 

6830 

yel rhomb 
leaf. f. al. 
Afrtdtne, phenyl 

-) For phe 

180 

nyl esters of 

1 

371 d. 

organic acid 

s see the 

sl s. 

acids. 

si. s. eth. ; s. bz. 

6831 

6832 

6833 

6834 

6835 

need f al 


6« 

310 d 

1 

s 

s eth , CSs, bz. 

6836 

brnsh yel. 
monocl cr 
or tab f chi 


102 

252 (256-8) 

4 15*5, 
7335» 

V 8. 

V. 3. eth.; 8. 
cbl. 

6837 

need f w 


186 


V s. h. 

V S, 

V. sl. s. eth. 

6838 

col oil 




218252 

si s. 

V S. 

V. 8. eth. 

6839 

need f. w 


79-80 


s 


s. bz., acet., 
chi ; sl. s. Igr. 

6840 

eol rhomb 
need , 

1 63390S7-7 

1 13895; 

1 107''S 

62.8 

287(282-1) 

35 125 

s. 

s. eth. 

6841 

or -red 
monocl. f w 


143 5 


i 

V s 

V. s. eth. 

6842 

oil 

0 99525 

<-20 

268-70 

(258) 

si s. 

V s. 

V. 8. eth. 

6843 

6844 

Ing need f al 


138-9 

d. 

1. 

sl s. 

sl. s. eth., bz., 
ac. a. 

6845 

col. monocl. 
f w or eth 


139 7 
(139-41) 

267 

3 82*. 
6691*2 

s. 

s. eth., chi. 

6846 

hq 



201-2 

s. 

V. s 

V. 8. eth. 

6847 

col. need 

1 036- ; 
l.q, * 

1 01689* 

53 (41) 

262 

s. 

V s. 

v.s.eth.;8. chi. 

6848 

leaf . . . 


35 5* 

259 5 

V. 8. 

V. s. 

V. s. eth. 

6849 

need. f. al 


66-7; 75 

354 in Hz 

sl. S. 

V. s. 

V. 8. eth. 

6850 

6851 

6852 

leaf. f. dll. al 


51 

260 

V. sl. s 
h. 

V. s. 

V. s. eth., chi. 

6853 

col. monocl. 
(rhombic) 
15826« 

1 07282* 

28 

259 

V. sl. s. 

4.97» 

87% 

s. eth., ac. a., 
bz. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

6853M 

Phenyl fluoride. 

See Benzene, fluoro-*. 



6854 

Phenyl iodide. 

See Benzene, lodo-* 



6855 

6856 

Phenyl isocyanide 
Phenyl ketone. 

I phenylcarbylamine 
^e Benzophenone. 

CtHtNC 

103 12 

6857 

Phenyl mercaptan. 

See Phenol, thto-. 



6858 

Phenyl mustard oil. 

See laothtocyantc acid, phenyl 

ester. 



p-Phenylphenacyl este 
Phenyl sulfide 

rs. See under the correspondin 

g acids 


6859 

diphenyl sulfide; phenyl- 
thiobenzene*, benzene 

(CcH6)2S. . 

186 26 



sulfide 



6859M 

Phenylsulfonamide 

See Benzenestdfonamide. 



6860 

Phenyl sulfone 

diphenyl sulfone; phenyl- 

(CsHOaSOn 

218 26 


Bulfonylbenzene*; benzene 
sulfone . sulfobenzide 




6861 

Phenzoline. 1 

See Quinazoline, Z,4~dihydro’^ 

phenyl-. 


6862 

Phloretic acid 

p-hydroxyhydrocinnamic 

HOCoH4CH2Cn2- 

166 17 



acid; a, ^dihydro-p-cou- 
manc acid 

COOH 


6863 

, phloroglucinol irionoest 

er. See Phlorettn. 



6864 

Phloretin 

phloroglucinol moncphlore- 

CuHwOb 

274 26 



tate 



6865 

Phlorizin . . . 

phlondzin . . 

C 21 H 24 O 10 2 H 2 O 

472 44 

6866 

Phlorojllucinol . . 

1 ,3 ,5-benzenetnol , «ym-tri- 
hydroxybenzene 

06H3K)H)3 

126 11 

6867 

, dimethyl ether. 

See Phenol, Z,h^%meihoxy-. ' 



6867M 

, monomethyl ether. 

See Resorcinol, b-methoxy-. 



6868 

, monophloretate. 

See Phloretin. 



6869 

, tnethyl ether. 

See Benzene, \,Z,b-incthoxy-* 



6870 

, tnmethyl ether 

See Benzene, l,Z,Mrmethoxy-* 



6871 

, tnoxime. 

See \,’i,b-Cyclohexanetnone, ir 

xoxime. 


6872 

Phloroglucinolcarboxy 

lie acid. S^ Benzoic acid, 2,4 

J>tnhydroxy- 


6873 

Phlorol . 

o-ethylphenol 

C2H6C6H4()H 

122 15 

6874 

Phlorone 

7 i-x 5 'loquinone , 2,5-dimethyl> 

(CH3)2CoH202 

136 14 

6874M 

, 3,6-dlbromo- 

Q uinone 

(CH3)2C6Br202 

293 96 

6875 

Phorone . . . . 

dusopropylideneacetone ; 
2,6-dimethyl-2,5-hepta- 
dien-4-one* 

CO[CH:C(CH3)2j2 

138 20 

6876 

Phosf^ene 

carbonyl chloride ; chloriv 
formyl chloride 

See Aniline, N-idichloromethyl 

COCh . 

98 92 

6877 

, phenylimino>. 

ene)- 


6878 

, thio- . . 

Phosphaniline. 

thiocarbonyl chloride 

CSCI 2 . j 

114 98 

6879 

See Phosphine, phenyl- 



6880 

PhoBphenyl chloride. 

ike Phosphine, dichlorophenyl- 



6881 

Phosphine, dichloro- 

phoBphenyl chloride 

CcHsPClz 

178.99 


phenyl- 




6882 

, diethyl-*. . 


(C2H5)2PII 

90 11 

6883 

, dimethyl-* 


(CHslzPH 

62 06 

6884 

, ethyl-* 

phosplunoethane 

C2H6Pn2 1 

62 06 

6885 

, ethyldiphenyl- 

(CcH6)2PC2Hs 

214 24 

6886 

, methyl-* 


CH 3 PH 2 

48 03 

6887 

, phenyl- 

phosphaniline 

CCH 5 PH 2 

110 10 

6888 

, triethyl*- , 


(C2Hi)3P 

118 16 

6889 

, , oxide 


(C2Hf)8PO 
(C2H;)aPS . 

134.16 

6890 

, , sulfide 


150.22 

6891 

, trimethyl-* . . 


(CHalaP 

76.08 


♦Name approved by the International Umon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 




Solubility in grams per 100 ml of 



Density 

g/ml 


Boiling 
point, *C 




No. 

and index of 
refraction 

point, “C 

Water 

Alcohol 

Ether, etc. 

6853M 

6854 

6855 

6856 

6857 

6858 

col.-gmsh. liq. 

0.9775>* 


166 d. 

d 

d. 

s. eth. 

6859 

col liq , 

1 1185- 

<-40 

296 

i. 

s. 

00 eth., CS 2 , 


1 635‘« 






bz. 

6859M 

6860 

moiiocl. pr. f. 

1 252- 

125 

377 8; 

i. c , si 

s. h. 

s. eth., bz. 


bx., pi f. al.. 
need f w. 



232“ 

s. h. 



6861 







B. eth. 

6862 

monocl. f. eth 


120 


s.h 

s. 

6863 







0 81 eth.; » 

6864 

sm leaf 


2.55 d 


si. s. h. 

« 








ac. a. 

6865 

silky need 

1 42981* 

2 H 2 O 


0 Ic., 

25 

V si. s. eth.; i. 



108-9. 
anfa 170d 


V. s. h 


chi. 

V. s. eth. 


6866 

rhomb 


anb 219 

subl d. 

1 m 

V. 8. 

6867 

6867M 








6868 








6869 








6870 








6871 








6872 







V s eth ; s. bz. 

6873 

col liq 

1 0374'* 

<-18 

207 5 

si s. 

V 8. 

6874 

yel. tricl f al 


1J5 

subl. 

si s. h. 

8 

s eth., bz., chi. 

6874M 

yel. sc 


185-86 


1 

S. 

8. eth. 

6875 

yel. cr., 

1.49982 

o’ 885 

2.8 

log's 

si s 

s 

s. eth. 





0) 



6876 

pois gas 

1 392^ 

-1 18 (-104) 

8 3 

d 

d 

V. B. eth.; s. 







bz., ac. a., tol. 

6877 







s. eth. 

6878 

red hq., 1.5442 

1 5085*’ 


73 5 

d 

d 

6879 







6880 

6881 

fum. liq., 

1 319 


224 6 

d. 


« bz., CS 2 


1.6053’ 






«o eth. 

6882 

col. liq. . . 

<1 


8,5 i 

1 

s. 

6883 

col. hq., ign 

<1 


25 

1 

s. 

s. eth. 

6884 

col. liq. . . 

<1 


25 

d 




6885 

Ijo 



293 


s 

s bz. 

6886 

col. gas 



-14 

bl s 

si s 

V s eth. 

6887 

hq .... 

1 001*® 


160 




6888 

col. hq., 1.446 

0 801- 


128 

i 

8. 

s eth. 

6889 

col. dcliq. need. 


52 9 

242 9 

s h 

S. 

s. eth.; i. EOH 

6890 

hex. pr., 


94 

subl.; ign. 

s. h. 

s. 

s. eth. 


1.590, 1 650 



70 



s. eth. 

6891 

col hq 

<1 


42 

i 



For explanations and alibreviatioiis see beginning of table, 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

6892 

Phosphine, triphenyl- 


1 (C6H6)3P 

262.28 

6892M 

, , oxide 


(C6H6)3P0 

278 28 

6893 

6894 

Phosphinic acid, di- 
methyl- 
, methyl-. 

See M ethanephosphonic and 
yl-. See Dtethylphosphonc acid 

(CH3)2P00H.. 

94 06 

6896 

Phosphoric acid, dieth 



6806 

6896M 

Phosphorobenzene 

Photoanethole. 

phosphobenzene . 

See Stilbene, 4,i'-dtmethoxy-. 

CeHtPiPCeHe . 

216 16 

6897 

Photol. 

See Phenol, p-methylamino-, su 

If ale. 


6898 

Phthalaldehy de 

1 ,2-benzenedicarbonal • ; 
o-phthalic aldehyde 

Cr.H4(CHO)2 

134 13 

6899 

6900 

Phthalaldehydic acid . 
, 5,6-dlmethoxy-. 

o-formylbenzoic acid ... . 

See Opiantc add. 

CHOCeH^COOH 

150 13 

6901 

6902 

Phthalamide 

Phthalandione. 

phtliahc diamide 

See Phthaltc anhydnde. 

C6H4(C0NH2)2 

164 16 

6903 

Phthalanil 

N-phcnylphthalimide 

CnH4(CO)2NC6H6 

223 22 

6904 

6905 

1 ,4-Phthalazinedione, 
Phthalhydrazide, 3-a 

5-amino-2, 3-dihydro-. S 
mine-. See Luminol. 

ee Luminol. 


6906 

Phthalic acid 

1 ,2-benzenedicarboxy he 
acid*, o-phthalic acid 

C6H4(C00H)2 

166 13 

6907 

, dibenzyl ester. . 

C6H4(COOCIl2- 

C«H5)2 

346 37 

6908 

, dibutyl ester . . 

dibutyl 1 ,2-benzenedicar- 
boxylate*, butyl phthal- 
ate 

C6H4(C00C4H«)2 

278 34 

6909 

, diethyl ester, . 

CgH4(COOC2H6)2 

222 23 

6910 

, dimethyl ester 

dimethyl 1,2-benzencdicar- 
boxylate* ; methyl ptithal- 
ate 

phenyl phthalate 

CoH4(COOCH3)2 

194 18 

6911 

, diphenyl ester . 

C6H4(C00C6H6)2 

318 31 

6912 

, monoethyl ester 

ethyl hydrogen 1,2-beri- 
zenedicarboxy late * 

C6H4(C00C2H6)- 

COOH 

194 18 

6913 

, 3-benzoyl- . 

2 ,3-benzophenonedicar- 
boxyhe acid 

CgHsCOCbHs- 

(C00H)2 

270 23 

6914 

, 4-benzoyl- 

3,4-benzophenonedicar- 
boxylic acid 

CcHsCOCsHa- 

(C00H)2 

270 23 

6915 

, 3-bromo- 

3-bromo- 1 ,2-benzenedicar- 
boxylic acid* 

BrC6H,,(COOH)2 

245 04 

6916 

, 4-chloro- . . 

4-chloro-l ,2-benzenedicar- 
boxylic acid* 

C1C6H3(C00II)2 

200 58 

6917 

, 1,6-dihydro- 

2,4-cyclohexadiene- 1 ,2-di- 
carboxylic acid* 

C6H6(C00H)2 

168 14 

6918 

, 3,6-dihydro- . 

1,4-cyclohexadiene-1 ,2-di- 
carboxylic acid* 

C6Ha(COOH)2. 

168.14 

6919 

6920 

,4,5-dihydro- ... 

, 3,4-dimethoxy-. 

2,6-cyclohexa^ene-l ,2-di- 
carboxylic acid* 

See Hemipic and. 

C6H6(C00H)2 . 

168 14 

6921 

, hexahydro-. 

See 1,2-Cydohexanedtcarhoxyli 

c and. 


6922 

, 3-hydroxy- . . 


H0C6H3(C00H)2 

182 13 

6923 

, 4-hydroxy- 


H0C.H8(C00H)2 

182 13 

6924 

, 3-nitro- ... 


N02C6H3(C00H)2 

211 13 

6925 

, 4-nitro- 


N02C6H8(COOH)2 

211.13 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubility in erams ner 100 ml of 


form, color 

Melting 

Boiling 




No 

and index of 
refraction 

g/ml 

point, “C 

point, 

Water 

Alcohol 

Ether, etc 

6892 

monocl pr 

1 194 

79 

>360 

1 

s 

V s eth.; b. 


f cth. 






HCl, bz 

6892 M 

wh cr 

1 2124«6 

156 (153) 

>360 

si 3 h 

V s 

V B. bz.; sli s. 








eth., Igr. 

6893 

cr 


76 

subi 

s 

s 

8 eth. 

0894 








0895 








6896 

pa ycl powd 


149 


1 

I 

1 . eth.; V. s. b. 








bz 

6896M 

6897 

6898 

yel need 


56 


0 62”, 

s 

s. eth. 






1 63*® 



6899 

monocl f w 

I 104 

97 (98-9; 

d 

9 48*« 

V s 

V. s. eth 

6900 








6901 

col rhbdr 


220 


i 

1 

1 . eth. 

6902 








6903 

col need f al 


207 

subl 

1 

1 

00 chi. 

6904 








6905 








6906 

col rhomb or 

I 593 

206-8 d 

d >191 

0 54>S 

11 7>* 

0 691S eth , 1. 


monocl f w 




18»» 


chi 

6907 



42-4 

277‘* 

1 

V s. 

V. 8. eth 

6908 

col oily liq. 

1 0465 


340 

0 0425 


» eth.» acet.. 







bz. 

0909 

col. liq , 

1 123y 


296 1 

1 

90 

00 eth. ; s bz. 


1.5019 







6910 

col liq., 

1 189*-! 


282 

0 5 




1 5l5462«-8 







6911 

col rhomb 


69-70 


1 

si s 

si s eth. 




(73-5) 





6912 

hq 


- 

d 

si s 

s 

s eth 

6913 

pi or ne^d. 


-IhO 100. 


s h 

s 

V si s bz 


(+IH 2 O) 


145-50 






f w 


auh 





6914 

cr 


189 


3 

s. 


6915 

need f. w 


-H 2 O, 


s 

s 

3 eth ; 1 . chi. 




178 5, 
auh 188 





6916 

need. f. al 


1 150 

-H 2 O, 

S. 

s. 

s. eth. 





>150 




6917 

monocl. pr. f 


179-80 


0.21®, 

21®® 

s. 

si. s. eth. 


w. or al 






6918 

monocl. pr. 


153 


1 7® 




f. w. 







6919 

tricl. . . 


215 


0 325 

s. 

a. acet. 

6920 








6921 








6922 

pr. f. w 


244 


0.14M 

V. 8. 

V. 8. eth. 





2 51 ®® 



6923 

col. rosettes 

, 

' 181 d 


1 3»® 

V. 8. 

B. eth. 


f w. 







6924 

yel. monocl. 


220(206) 


2 0525 

V 8 . 

V. 8. eth. 


f eth. 







6925 

It yel. need 


164 (161) 


s 

s. 

8. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

wt. 

6926 

Phthalic acid, tetra* 
chloro- 


C6Cl4(COOH)2 

303 92 

6927 

6928 

6929 

6930 
6981 
6932 

, A^-tetrahydro-, 

m-Phthalic acid. 
p-Phthallc acid. 
Phthalic aldehyde. 
m-Phthalic aldehyde. 
P'Phthalic aldehyde. 
Phthalic anhydride . 

Phthalic diamide. 
Phthalic imide. 

See \~Cydohexene -\ , 2-dicarhox 
See Isophthaltc acid. 

See Terephthaln acid. 

See PMhaMdehyde. 

Sec hophihalaldehyde 

See Terephthalaldehyde. 

ylic acid. 


6933 

6934 

6935 

phthalandione 

See Phthalamide. 

See Phthalimide. 

Cf.H4(C0)20 

148 n 

6936 

6937 

Phthalide 

, benzal-. 

l(3)-i8obcnzofuranone; a- 
hydro\y-o-toluic acid 
lactone 

See Phthedide, hemylidene-. 

C«H4C00CH2 . 

L 1 

134 13 

6938 

, benzylidene- . . . 

benzalpht halide . 

C6H4C00C:CH. 

CeHs 

n. 

222 23 

6939 

6940 

, 2,2<bi8(p-hydroxy 

, 5,6-dimethoxy-. 

phenyl)- See Phenolphlhalei 
See Meconin. 


6941 

, 3,3-diphenyl- 

tnphenylcarbinol o-car- 
boxylif anhydride , “phtha- 
lophenone’' 

C6H4COOO(C..H5)2 

286 31 

6942 

, 6-nitro- 

NO 2 C 6 H 3 COOCH 2 

1 1 

179 13 

6043 

Phthalimide 

1 ,,3-iBoindoledione ; o-phthal- 
ic imide 

C6H4(C0)2NH 

147 13 

6944 

6945 

, TV-isobutyl. . . 

, /V-phenyl-. 

2-iaobutyH ,3-i80indoledione 
See Phihdanil. 

C6H4C0N(C4H9)C0 

203 23 

6946 

Phthalimidine 

1 

1-isoindohnone. . , . 

C 6 H 4 CONHCIL. 

1 1 

133 14 

6947 

6948 

6949 

1 

Phthalonic acid 

Phthalophenone. 
Phthalyl alcohol. 

o-carboxyphenylglyoxylic 

acid 

See Phthalide, Z,^-diphenyl-. 
See o-Xylylene glycol. 

C6H4(C0C00H)- 

COOH 

194 14 

6950 

6951 

6952 

Phthalyl chloride . . . 

m-Phthalyl dichloride. 
p-Phthalyl dichloride. 
Phthiocol 

Phycitol. 

1 ,2-benzenedicarbonyl chlo- 
ride*; o-phthalyl dichlonde 
Bee hopMhalyl chloride. 

See Terephthalyl chloride. 

C6H4{C0CI)2. 

203 03 

6052M 

6963 

2-hydroxy-3-methyl-l ,4- 
naphthoquinone , vitamin K ( 
See i-Erythntcd. 

CiiHsOa 
one form) 

188 17 

6954 

Phyaostigmine 

eserine ... 

CUH 21 N 3 O 2 

275 34 

6955 

, hydrochloride 


C 15 H 21 N 3 O 2 HCl 

311 81 

6956 

, salicylate. . 


Ciai2,N302- 

CyllflOs 

(Cl6H2lN802)2- 

H2S04 

413 46 

6957 

, sulfate 


648 76 

6957M 

Phy tadiene 


C2oHj8 . . . 

278 51 

6958 

6959 

Phytol 

Piazine. 

3,7,ll,15-t€tramethyl-2- 

hexadecen-l-ol* 

See Pyrazine. 

C 20 H 39 OH . 

296 52 

6960 

Picene 

di benzoin, ijphenanthrene 

622 H 14 

278 33 

6961 

2-Plcoline 

2 -metbylpyridine; a-pico- 
Ime 

CH,C6H4N 

93 12 


‘•’Name approved by the International Union of Chemistry, 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, ®C 

Solubility in grains per 100 ml of ' 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

6926 

leaf or need. 


250 d 


0 57'S 

V s. 

V. s.eth., acet.; 


f w. 






V. sl. s. chi. 

6927 








6928 








6929 








6930 








0931 








6932 








6933 

col. rhomb. 

1 527< 

1.30 8 

284 5 subl 

V si. 8 

s 

sl. 8. eth. 


need 







6934 








6935 








6936 

rifl'd f w , 


73 

290 

V si s 

V. s 



1.53560'**-! 







6937 








6938 

fol monocl 


108 (99) 


1, 

s h 



pr. f. al. 







6939 








6940 ! 








6941 ! 

leaf f al 


115 

419-28 

d h 

s 

S H 2 SO 4 

i 




si d. 




0942 

need f al 


141 


1 c. 

s. 

s eth.; V. s. h. 








ch!.; i. alk. 
carb. 

6!)43 

hc'\ pr f oth 


238 f234) 

subl. 

0 0625 

s. 

sl s. eth.; s. 








caustic alk., 
ac. a ; v. sl. s. 
bz., chi. 

6944 



93 

293-5 




6945 








6946 

need . 


150 

3377S0 

s 

V 3 

V. 8 eth., chi. 

6947 

pr f bz or al 


13S-40 


115*'* 

a 

s eth , sl. s. 







chi. 

6948 








6949 








6950 

col oilv liq., 

1 57099*5-- 

1 408 

(fiyr« ) 16; 

281 

d 

d 

s eth. 



( uns ) 89 

275 




6951 








6952 

6952M 

yel pr 


173 





6953 








6954 

col hvg trim 


unst. 86-7, 


bl s 

V. S 

8. eth., bz., chi. 


f. bz., /3 1 602 


stab. 105-6 




6955 

wh cr 




s 



695u 

col -yel. 


178 9 


1 33 

7 71 

0 57 eth.; s. 


acieular cr. 






chi 

6957 

micro-cr. 


140 


V. b 

V S. 

0 083 eth.; s. 


powd 






chi. 

6957M 

liq 

0 826- 


185-8'-*^ 



oo me. al., ac. 

6958 

col. oil. 

0 864y; 


145.08-.04. 

1. 

00 

a., Mt. eth. 

00 etiL, me. al. 


1 46380 

4 


203-4»-“ 






0 852^ 






6959 


4 






6960 

col leaf. , , . 


364 

520 


V. sl S. 

V sl 8. eth ; sl. 
8. chi., L bz. 

6961 

col liq., 

0 950- 

-69 9 

128 

V. 8 


00 eth. 


1.50293*«-*^ 

4 




1 



For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

SynoDynus 

Formula 

Wt 

6962 

3>Picoline ... 

3- methylpyridine, /S-pico- 
hne 

4- methylp3rridine, 7 -pico- 

CH 8 C 6 H 4 N. 

93 12 

6963 

4>Picoline 

CH 3 C 5 H 4 N.. 

93.12 



line 



6964 

2-Picoline-4,6*dicarbox 

ylic acid. Sec Uvitomc add. 



6965 

Picolinic acid 

2-pyridinecarboxylic acid*. . 

CSH 4 NCOOH. 

123.11 

6966 

Picraconitine. 

See Benzaconine. 



6967 

Picramic acid 

2-amino-4,6-dinitrophenol*. 

NH2(N02)2C6H^ 

OH 

199.12 

6968 

Picramide. 

See i4m7tne, 2,4,G-tnnttro-. 



6969 

Picric acid 

2,4,6-tnnitrophcnol 

(N02)3C6H20H.. 

229.11 

6970 

, methyl ether. 

See Anisole, 2,4,6-<rintfro-. 



6971 

Picryl chloride. . . 

2-chloro-l,3,6-trinitroben" 

(N02)3C6H2C1 . 

247 56 



zene* 



6972 

Pictol, 

See Phenol, p-methylamino-, «u 

Ifate. 


6973 

Pilocarpidine(cf) . 

C 10 H 14 N 2 O 2 

194 23 

6974 

, chloroplatinatc 


(C 10 H 14 N 2 O 2 

HCl) .PtCU 4 H 2 O 

870.51 

6975 

, nitrate. . . 


C 10 H 14 N 2 O 2 HNO., 

257 25 

6976 

Pilocarpine 


C 11 H 16 N 2 O 2 . 

208.26 

6977 

, hydrochloride 


C 11 H 16 N 2 O 2 HCl 

244 72 

6978 

, nitrate 


CiiHi 6N202 HNOa 

271 27 

6979 

, salicylate 


CnHl6N202- 

346 37 



(^HbOs 


6980 

, sulfate 

. . 

(CnHyiN202)2- 

H 2 SO 4 

514.59 

6981 

c/-Pimaric acid. 


C2oH3n02 

302 44 

6982 

Pimellc acid 

heptanedioic acid* 

C()0H(CH2)6- 

160 17 




COOH 


6983 

, diethyl ester 

ethyl pimelate 

CH2(CH2CH2- 

C00C2H6)2 

216 27 

6984 

, 7 -keto-. 

Pimellc ketone. 

Sec Acetonediacehc and. 


6985 

See Cyclohexanone* 



6986 

Pinacol 

2,3-dimethyl-2,3-butaiie- 

(CH.-,)2C(0H)- 

118.17 



diol * , tetramethy lethy lene 
glycol; pinacone 

C0H(CH3)2 


6987 

Pinacolin 

3,3-dimethyl-2-butanone* ; 
tert-butyl methyl ketone 

CH3C0C(CH3)3 

100 16 

6988 

Pinacolyl alcohol . . 

Pinacone. 

3,3-dimethyl-2-butanoI * , 
methyl-<er(-butylcarbinol 

(CH3)3CCH0H- 

CHa 

102.17 

6989 

See Pinacol. 



6990 

Pinene, hydrochloride. 

See Bornyl chloride. 



6991 

c//-Pinene 

(fl-2,6,6-trimethylbicyclo- 
[3,1,1] hept-2-ene; dl-a- 
pinene 

CioHic. . 

136.23 


’■‘Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, "C 

Boiling 

^ Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, 

Water 

Alcohol 

Ether, etc. 

6962 

col liq , 

0 9613- 


143 5 

00 

00 

00 eth. 


1 504322<-» 

0 9571- 

4 





6963 

col liq 


143 1 

40 

00 

00 eth. 

6964 








6965 

need. f. w 


137 

subl. 

V s. 

5 4425 

V. si. s. eth.. 








bz., chi. 

6966 








6967 

red monocl 


168-9 


0 1422 

s 

si. s. eth.; s. 


f ehl., 1.54, 
>1.95, 1 505 






bz , glac. ac. 
a., aniline 

6968 







6969 

yel rhomb. 

1 763 

121 8 

exp >300 

1 4M, 

4 91*« 

1 43 c eth ; s. 


leaf. f. w. 



6 glM 


bz. 

6970 








6971 

yel monocl. 
pr f. eth. 

1 797 

83 

d 

0 018>5 

4 48‘T 

7 23” eth. 

6972 








6973 

viscid oil. 




s 

V B, 

si. s. eth. 


[aH-81.3"D 






6974 

or yel leaf 


88-9; 



1. 



or dk. red pyr 


anh. 187 
d 





6975 

wh. cr . . . 


137 


50 

S 


6976 

col oil or 


34 


V s. 

V s 

si. 8. eth,; V s. 


need , la] 






chi.; V. si. 8. 








bz ; 1 . pet. 


in w ^ 






eth. 

6977 

deluj pr or 


anh 196 7 


333 

3725 

1 . eth ; si. s. 


need , |a]- 
+ 91 74 “d 






chi. 

6978 

pr f al. or w , 


176-8(173) 


KjZO 

6 20« 

1. eth , chi. 


Ia]+82.9‘‘D 






G979 

wh cr., 
!a]+62.5°D 


120 



« 


6980 

wh. cr f al. 


132 (120) 



S 



+eth., la] 

+84 72°d 







6981 

cr 


212 

2822* 

1 

S. 

s eth 

6982 

monocl pr. 


103 

272«»® 

2 52>«, 

V s 

V. 8. eth. 


f w 



subl. 

5“ 



6983 

col Iiq 

0 999[-^ 


252-52« 

1 

s 

s. eth. 

6984 








6985 








6986 

col need . . 

0.967215 

38 (41-3) 

172 8 

s C , V 
s h 

V s 

V. s. eth.; si. s. 







CSz 

6987 

col hq 

0 811; 

-52 5 

106 2 

2 51« 

s 

s. eth.; V. s. 



0 8208^ 





acet. 

6988 

hq or silky 

0 81225 

5 5 

121-3 

V si s 

s 

eo eth. 


need. 






6989 








6990 








6991 

col. liq , 1.4658 

0.8582^ 

-55 (-50) 

(158-61) 

V si s. 

00 

eo eth., chi. 


For explanations and abbreviations see beginninK of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

6992 

Pinole(c//) 

6 , 8 -epoxy-l-p-menthene ; 4, 

CioHwO 

152 23 


7,7-tnmcthyU6-oxabicyclo- 
(3,2,11 oct-3-ene, dl-soore- 





rone 



6993 

, hydrate 

t- l-p-menthene* 6 , 8 -diol 

C,oH, 6 (OH )2 

170 25 

6994 

2>Pipecoline 

2 - mcthyipipendme; a-pipe- 
cohne 

3- methylpiperidine, ^-pi- 

CH,iC 5 H»NH . 

99 17 

6995 

S-Pipecoline 

CHsCbHbNH .. 

99 17 


pecoline 



6996 

4-Pipecoline 

4-methylpipendinc; 7 -pi- 
pecoline 

CH 3 C 5 H 9 NH.. . 

99 17 

6997 

Piperazine 

hexahydropyrazine; diethyl- 

NHCHsCHi- 

86 14 


enedianuue 

NHCH 2 CH 2 



6998 

, dihydrobromide. 


C 4 H 10 N 2 2HBr 

247 99 

6999 

, dihydrochloride 


C 4 H 10 N 22 HCI 

159 07 

7000 

, hexahydrate 


C 4 H,oN 2 6 H 2 O 

194 23 

7001 

, salts of organic acids. Se 

e under the acids. 



7002 

, l,4-bU(hydro- 

. . 

(CeHsCHsCHa- 

350 45 


cinnamyl)- 


C0)2C4H8N2 


7003 

, o, 7 -diaci-. 

l,4-diani8oyl- 

See Glycine anhydride. 



7004 

(CH30C6H4C0)2- 

C 4 H 8 N 2 

354 39 


7005 



(CH3)2C4H«N2 

114 19 

(trans) 


7006 

, l,4-dlnitro80- 


C4H3N2tNO)2. 

144 14 

7007 

, 1,4-di-a-toluyI-. 


(CfiH 6 CH 2 CO) 2 - 

C 4 H 8 N 2 

322 39 

7008 

, 1 -phenyl-. . 


C 4 H 9 N 2 CGHB. 

162 23 

7009 

2,5-Piperazinedione. 

See Glyctne anhydride 



7010 

I Piperethylalkine. 

See riperidineethanol. 

(CH 202 ) 0 nH 3 CH- 


7011 

Piperic acid 

5-(3,4-methyleiied)oxy- 

218 20 


pheny l)-2 ,4-pent adienoic 
acid*, 0-(3,^nietbylcne- 

CHCHrCHCOOH 





dioxystyryl)acrylic acid 



7012 

7013 

Piperidic acid. 
Piperidine 

See Butync acid, y-amino-. 
hexahydropyndine; penta- 
methylenimiiie 

(CH 2 ) 6 NH . 

85 15 


7014 

, 1 -acetyl- ... 

acetic acid pipendide; 
acetylpijicndine 

See ^Cotitmne. 

CH3C0N(CH2)6 

127 13 

7015 

, 2 -allyl-. 



7015M 

, 1 -amyl- . . 

AT-rj-pcntylpipend) ne 

aHifiNCJIii 

155.28 

7016 

, 4-benzoxy-2,2,6-t 

, 1 -benzoyl- 

rimethyl-, lactate. See fi-E 

ucaine, lactate 


7017 

CgHbCONCbHio 

189 25 

701 7M 

, 1 -butyl- 


CiHioNCnHs 

141 25 

7018 

, 1 , 2 -dimethyl- 

N, a-dimethylpipendine 

C 3 H»N(rH -,)2 

113 20 

7018M 

, 1 -dodecyl- 

CiH„iN(CH 2 )M- 

CH 3 

253 46 

7019 

7020 

7021 

, ethoxy I- . 

See Piperidineethanol. 

,V-ethylpiperidine 

di-a-ethylpipendine 

113 20 
113 20 

C2H5NCt.Hm 

NHCHfCsHr.)- 

1 

; 2 -ethyl-(d/) . 




(CH2)4 

_J 


7022 

, 3-ethyl-(d/) .... 

(tf-/5-pthylpiperidine. . .. 

NHCH 2 CH- 

113.20 




(C2Hb)(CH2)3 


7023 

, 1-formyl- 

AT-formylpiperidine 

HCONCsHio . 

113 16 

7023H 

, 1-heptyl- 


aHioN(CH2)6CH3 

183.33 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, ®C 


Solubility in grains nor 100 ml of 


form, color 

Boiling 
point, “C 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

6992 

1.4715 . 

0 9420j 


184 


s. 

s eth. 

6993 

col 


150 

270-1 

3 3" 

V 8. 

V. 3. eth. 

6994 

bq., 

6 844" 

9 

119 

s. 


i. dil. KOH 


1 446272<-» 







6995 

liq.. 

0 845" 


126 

V. s. 




1 4377921-* 







6996 

bq 

0 867« 


129 

s 



6997 

col. rhomb. 


104 

145 

s 

V. V. s 



f. al, 








1 446"» 







6998 

wh. need.. 


d. 


V B. 

i. c. 

i. eth. 

6999 

wh. need . . 


d. 


V 8. 

i. c. 

i. eth. 

7000 

wh. cr . . 


44 


V B. 

s. 

V. si. 8. eth. 

7001 








7002 

wh. cr 


122 5-3 0 


1. 

s. h. 

si. s. eth. 

7003 








7004 

wh. cr 


192 5-3 5 


1. 

8 h. 

1 . eth. 

7005 

monocl pr 


few) 114 
(«ron«)ll8 

162 

V s. 

V. s. 

si. s. eth. 

7006 

wh, pi 


157-8 


s. h. 

1 . c. 

i. eth. 

7007 

wh. cr 


150-1 


V si. s. 

8. h. 

si. s. eth. 

7008 

pa. yel. oil , 

1 0621 7 


156-7" 

1. 

00 

w eth. 

7009 







7010 








7011 

yel. need. f. al 


217 

220 d. 

V si. s. 

2 84 c. 

8. eth. 




subl. 




7012 








7013 

col liq , 

0 8022" 

-9 (-17) 

106 3 

eo 

00 

00 Pth 


1.4534'" 







7014 

It. liq 

1 0111 

107-9 

227-8 (224) 

00 

b. 


7015 
7016M 

7016 

1.4498" 

0 8282" 


198 2"“ 




7017 

col need 


48 (29-33) 

18417 

1. 

S. 

.s Pth 

7017M 

1.4407" 

0 8245" 


175 8 




7018 

bq 



127 9 




7018M 

1.4569" 

0 8348" 


139-40“ 




7019 








7020 

hq , 1 4440". 

0 8249" 


130 8 




7021 

0 867“ 


143 

5 



7022 

liq 

0 8658® 


152 6(155) 

V. si. B. 



7023 

wh.-yel. hq. . 

1 0205®-® 


218-22 

00 

00 

00 eth 

7023 H 

1.4531“ 

0 8316" 


239 5 










For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt 

7023R 

Piperidine, 1 -hexyl- 

See Pijieridineethanol. 

C5HioN(CH2)6CHj 

169 30 

7024 

, /8-hydroxyethyl-. 

CsHioNCHj 

99 17 

7025 

, 1-methyl- 


7026 

, 2-methyl-. 

See 2-Ptpa'dine. 



7027 

, 3-methyl-. 

See ^Pipecoline. 



7028 

, 4-methyl-. 

See A-P%vecolin6. 

C6HioN(CH2)8CH3 

211 38 

7028H 

, 1-nonyl- 

7028M 

, 1-octyl- 

See Ptpendine, \-amylr. 

C6H,oN(CH2)7CH3 

197 36 

7028R 

, IV-n-pentyl-. 



7029 

, 1-piperyl-. 

See Piperine 

CH 3 CH 2 CH 2 NC 6 - 

Hio 

127 23 

7030 

, l-propyl- 

^-n-propylpipendine 

7031 

, 2-propyl-. 

See Coniine. 


7032 

, 2-(3-pyridyl)-. 

See Anabasine 

CeHioNCSSNHj. 

246 42 

7033 

1 -Piperldinecarbodi- 

pipendmium cyclopenta- 


thioic acid, pipcridm- 

methylenedithiocarbamatc 

CtHio 


7034 

lum salt 

, zinc salt 


(C5HioNCSS)2Zn 

385 92 

7036 

Piperidineethanol . . 

/5-hydroxyethylpipendine ; 

C 8 H 10 NCH 2 CH 2 - 

129 20 


cthoxylpipendine; piper- 
ethylalbne 

OH 



7036 

4-Piperidone, 2, 2,6,6- te 

tramethyl-. See Triacetona 

mine 

285 33 

7037 

Piperine 

l-piperylpipendine. . 

0i7Hi»N03 ... 

7038 

, hydriodide duodide 


(Ci7Hi9N03)2HI I 2 

952 43 

7039 

Piperolidine 

octahydropyrrocohne; 5- 

CsHitN . 

125 21 


comceine 

CH2(02)C6H3CH0 

150 13 

7040 

Piperonal 

3.4-methylenedioxybenzal- 

deliyde; protocatechual- 
dehyde methylene ether ; 







heliotropin 

CH2(02)C6H8CH5- 

OH 


7041 

Piperonyl alcohol . . 

3,4-methylenedioxybenzyl 

alcohol 

152 14 

7042 

Piperonylic acid 

3,4-methylenedioxybenzoic 

CH2(02)C6H3- 

166 13 

acid; protocatechuic acid 
methylene ether 

COOH 




7043 

Piperylene. 

See l,^Pentadten€*. 

(CH3)3CCH0 

86 13 

7044 

Pivalaldehyde 

2,2-dimethylpropanal* : tri- 

7045 

, oxime 

methylacetaldehyde 
trimet hy lacetaldoxime 

(CH3)3CCH:N0H 

101 15 

7046 

Pivalic acid 

2,2-dimethylpropaiioic acid* , 

(CHslsCCOOH 

102 13 


a,a-dimethylpropionic 
acid ; trimethylacetic acid 




7047 

, methyl ester 

methyl pivalate 

(CH8)3CC00CH3 

116 16 

7048 

Plumbane, tetramethy 

I-. See Lead, ietramefhyl-*. 



7049 

, tetraphenyl-. 

See Lead, tetraphenyl-*. 

(CH 2 O)* 

(30.03) X 

7060 

Polyoxymethylene . . . 

trioxymethylene , paraform- 


aldehyde; metaformalde- 
hyde See also sym-Tnoxane. 




7051 

Populin 

benzoylsalicin . 

henzoyisalicin 

C2oH2208-2H20 . 

426 41 

7052 

, (anhydrous synthetic) 

C 20 H 22 O 8 . 

390 38 

7052M 

7063 

P. P. factor. 
Prehnitene 

See Nicotinamide] Nicotinic ac 
1,2,3,4-tetramethylbenzene ; 
prehnitole 

id. 

(CHs)4CeH2. 

134 21 




’■‘Name approved by the iDtemational Union of Chemistry' 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 



Solubility in grams per 100 ml of 


form, color 

Melting 
point, “C 

Boihng 
point, *C 




No. 

and index of 
refraction 

Water 

Alcohol 

Ether, etc 

7023R 

7024 

1.4517». 

• 0 830* 


219 2 




7025 

liq., 1.4378*. . . 

0 8207* 


105 9 

14. 8«; 

00 

00 eth. 





5 577 



7026 








7027 








7028 

7028H 

1.4538“.. . 

0 8313“ 


135.7” 




7028M 


0 834* 


142“ 




7028R 

7029 

7030 

col liq , 

0 8231* 


152 1 

2.774»-*; 

V 8 . 

V s eth. 


1.4446* 




0 606»7 



7031 




« 




7032 







V. sl 8. eth. 

7033 

pa. yel. pi. 


171-2 


V. 8. 

V B 

7034 

wh. powd. . 


223-5 


1 

1. 

1 . eth ; sl 8. 
chi. 

7035 

bq 



199 

s 

S. 

7036 







2 8 eth ; s. chi. 

7037 

col monocl. 

1 193 

128-9 5 


V si 8. 

6 7. 

need f al 




C. 

23* 

V. s. chi. 

7038 

steel bl. need 


145 


S. 


7039 

hq 

0 904 Y 


m 161; 





4 


(!) 158 



00 eth. 

7040 

wh -yel cr. 


37 

263 

0 2e, 

8 . C , 00 


f w. 




00 78 

h 


7041 

cr 


51 

d 

sl S. 

SO 

00 eth. 

7042 

need, f w. 


228 

subl. 

sl. s. h 

8 h. 

sl. 8. eth.; 8. 

or al. 






alk. 

7043 







8 eth. 

7044 

hq . 

0 79317 

3 

75 


s. 

7045 

cr 


41 

65* 


s 


7046 

col need , 

0 905* 

35.5 

163 8 

2 2 

V. s. 

V. 8. eth. 


1.3931* * 







7047 

col hq . . 

1 044* 


102 

sl. 8. 

00 

00 eth. 

7048 







7049 




subl. 

17. 2» 


8. eth. 

7050 

wh need. . . 


64 (60) 

8. 



21 1“ 



7051 

col. need . 


anh. 180 


0 04«, 

8. 

8. eth., dii. a.. 




2 . 41 * 


alk. 

7052 

7052M 

pr. . . . 


178-9 

204 

-.... 


« eth. 

7053 

col., 

0 901y, 

-4 

1. 

00 


1.52031«* 

4 

20 








1 801 " 







For explsQations aoid abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

Nanif' 

Synonyms 

Formula 

Wt 

7054 

Prehnitic acid . 

1 ,2,3,5-benzenctetracar- 
bowlic acid* 

C.HofCOOHh 

254 15 

7055 

Prehnltylic acid 

2,3,4-trimethylbenzoie acid 

(CH.,)AH2C0()H 

104 20 

705G 

Procaine, hydrochloride 

d-diothvlaminoethyl p- 

NH.Cf.H,COOr. 

272 77 


uniiiiobenzoate h\ drochlo- 
nde , novocain , ethocain 

INNiChIU).; IICI 



7057 

Proline, hydroxy- (4) 


CaH7N(OH)COOH 

131 1.1 

7058 

, 4-hydroxy-(<i) 

4-hy(lro\v-2-pyrrohdine- 
carbovj lie acid 

C4H7N(OH)CC)On 

131 1.3 

7050 

o7-Proline 

fi/-2-p\ rrolulinecarbovylic 

r.HsN COOH 

115 13 

7000 

c/-Proline 

d-2-p\ rrolidinecarboxjlic 

.ICld 

f-2-p} rrolidinecarbovj Ik acid 

CjHsNCOOH 

115 1.1 

7061 

/-Proline 

CiHsN coon 

115 H 

7001 M 

Prontosil album. 

See Sulfamlamide 



7002 

Propadiene ^ 

alleiie, dimetlu leneraethane 

CHc. C Clh 

40 00 

7000 

, dioxo-. 

Si'c Varboji suburide 



7004 

, tetraphenyl- 

tetruphenvlnllene 

(C9H6)'.;r c c- 

344 43 




(CbH6)2 


7005 

PropanaP. 

Sec PropionalJehyde 

See Pt\aldchyde 



7066 

. 2.2-dimethyl-’*. 



7007 

. 2-methyl-’*. 

."'PC fsnbiiti/raldehydp 



7008 

, 2-oxo-’*', l-o\inip 

N‘e Pi/rumldehyde, aldoime 



7000 

, 3-phcnyl-. 

See II ydrocinnamaldehyde 



7070 

Propanamide*. 

See I’ropionamide. 



7071 

1 , 2-hydroxy-*. 

See Lartamide 



7072 

. 2-methyl-*. 

Sec hobntyrarntde 



7073 

Propane^ ... . 

linnet li> Imethane 

CH 3 CH 2 CH 3 

44 09 

7074 

, l-amlno-2, 2-dim 

ethyl-. Sec Propylamine, /3 

^'dimethyl-*. 


7075 

, l-amino-2-meth 

yl-. See hobutylnmine 



707b 

, 2,2-bi8(ethyl8ul- 

acetone d’ethv Isnlfone, snl- 

.CH,02C(S0-- 

228 32 


fonyl)-* 

fonmellune, snlfonal 

(hHbh 


7077 

, 1-bromo-’*. 

See Propyl bromide 



707S 

, 2-bromo-’*. 

See ho propyl bromide 



707') 

, l-bromo-2- 
chloro-’* 


(’lIjCHClCILBr 

157 45 

7080 

, 2-bromo-l- 


CH^rHBrCHjCl 

157 45 


chloro-* 




7081 

, l-bromo-2,2- 

dlmethyl-* 

ter/-butylmeth\ 1 bromide 

(nUljCCHoBr 

151 06 

7082 

, 1 -bromo-2-meth 

yl-*. See hohutyl bromide 



708.3 

, 2-bromo-2-meth 

yl-*. See tert-Putyl bromide 



7084 

, I-chloro-*. 

See Propyl rhlonde 



7085 

2-chloro-*. 

See hopropyl rhlonde 



708f, 

, l-chloro-2-(^-chl 

oroi8opropoxy ) - * . See Pth 

cr. bii-B-rhloroisopro 

pyl 

7087 

, l-chloro-2, 2,- 


(CHajaCCH-Cl 

106 60 


dimethyl-* 




7088 

— , l-chloro-2,3-epox 

y-*. See Ejnchlorohydrin 



7080 

, l-chloro-2-meth 

yl-*. See hohutyl (blonde 



7000 

1 , 2-chloro-2-meth 

yl-*. tert-Butyl chloride 



7001 

— — , 1,1-dibromo-* 

propyhdene bromide 

CHaCHsCHBrj 

201 91 

7092 

, 1,2-dibromo-* 

1 

propylene bromide , propyl- 
ene dibroimde 

CHiBrCHBrCHa 

201 91 


♦Name approved by the International Union of Chenustry 
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ORGANIC COMPOUNDS (Continued) 


No. 


7054 

7055 

7056 

7057 

7058 


7059 

7060 
70G1 

7061 M 

7062 

7063 

7064 

7065 

7066 

7067 

7068 

7069 

7070 

7071 

7072 

7073 


7074 

7075 

7076 

7077 

7078 

7079 

7080 

7081 

7082 

7083 

7084 

7085 

7086 

7087 

7088 

7089 

7090 

7091 

7092 


Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, "C 

Boiling 
point, T 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

pr. (4-2HjO) 


237 d. 

d 

s. 


s eth 

f. w 







pr f. al 


167 5 


s. 

s 

s eth. 

col. need. f. al 

0 707” 

156 


0 6« 

3025 

V. s! s. eth.; si. 







b chi 

rhomb, pi. or 


274; 


25® 

V. si. s. 

1 eth 

fine need 


(238-41) d 







1 (a) 274; 







(b) 238-41 







d 







205 d. 


s. 

s 

1 eth ; si. 8. 







chi , acet , bz. 

pr . 


215-20 d. 





flat need f. 


220-2 d. 


V s. 

1 55” 

1 eth , butyl 

al. , pr f. w. 






al . propyl al. 

gas 

1 787 g/1 

-146 

-32 




need, or pr. f. 


166 


1. 

si s c 

s. eth. 

dll al. oracet 







col. gas 


-189 9; 

-42 17 

6 5W 

790” 1 

»26” cm* eth. 


0 5853 4- . 

frz 


cm* 

cm* 



4 

-187 1 






2 014® g/1 






col monocl. 

1 260- 

128 

300 d. 

015 

1 2c, 

0 54 c. eth. 

pr f al. 

4 



‘6’7iw 

39 h. 


liq., 1.47449 

1 531 


118 0 




hq , 1.47763 

1 537?^ 


117 




col. liq. 

1 2604- 
0 


89-91’” 

i 

s 

3 0th 




84 4 




liq 



ea. 130 




col hq, 1.5203 

1 9333 j 

-55 5 

141.6(140) 

0.25*® 

s. 

V. s. eth. 


For explaDations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt. 

7098 

Propane, 1,3-di- 

trimethvlene bromide; tri- 

BrCH2CH2CHjBr 

201.91 

7094 . 

bromo-* 

, 2,2-dibromo-* . . . 

methylene dibromide 

bromacetol 

CHjCBraCHa 

201 91 

7095 

, l,2-dibromo-2- 

wobutylono bronndo 

(CHs)2CBrrii^Br 

215 94 

7096 

methyl-* 

, 1,1-dichloro-*. . . 

propylidene chloride 

CH 8 CH 2 CHCI 2 .. 

112.99 

7097 

, 1,2-dichloro-*. . . 

propylene chloride : propyl- 

CH 2 CICHCICH 3 . 

112.90 

7098 

, 1,3-dichloro-* . . 

ene dichlonde 

tnmethylene chloride; tri- 
methylene dichlonde 

acetone dichloride; isopropyl- 

CICH 2 CH 2 CH 2 CI. 

112.99 

7099 

, 2,2-dichloro-*. . 

CHjCCbCHs. . . . 

112 99 

7099M 

, 2,2-difluoro-* . . , 

idene chloride 

laopropylidene fluoride ; ace- 

CHsCFiCHi.. 

80 08 

7100 

, 1,2-dliodo-*. . . . 

tone fluoride; fiuoroacetol, 
difluorodimethylmethane 
propylene diiodide; propyl- 

CH 3 CHICH 2 I. . 

295 92 

7101 

, 2,2-dimethyl-*. . 

ene iodide 

tetramethylmethane; neo- 
pentane 

tnmethylene glycol diphenyl 

(CH3)4C 

72.15 

7102 

, 1,3-dlphenoxy-*. 

C 6 H 6 OCH 2 CH 2 - 

228 28 

7103 

7104 

7105 

, 1,2-epoxy-. 

, l,2-epoxy-3-iodo- 

, l,2-epoxy-2-meth 

ether 

See Propene oxide. 

. See Epttodohydrin. 

yi-. See EthyUne oxide, a, a-di 

CH20C6H3 

methyl-. 


7106 

7107 

7108 

7109 

, 1 -ethoxy-*. 

, 2-ethoxy-*. 

, l-ethoxy-2-meth 

, 2-ethoxy- 2 - meth 

See Ether, ethyl propyl. 

See Ether, ethyl leopropyl. 
yl-*. See Eth&r, ethyl uobutyl. 
yi-*. See Ether, tert-butyl ethyl 


7110 

7111 

7112 

7113 

7114 

7115 

, 1-fluoro-*. 

, 2-fluoro-*. 

, l-fluoro-2-methy 

, 1-iodo-*. 

, 2-iodo-*. 

, l-lodo-2, 2-di- 

See Propyl fluoride. 

See Uopropyl fluonde. 

1-*. See Uobutyl fluoride. 

See Propyl iodide 

See Uopropyl iodide. 
tert-butylmethyl iodide . . 

(CH3)iCCH2l 

198 06 

7116 

7117 

7118 

7119 

7120 

7121 

7122 

methyl-* 

, l-iodo-2-methyl- 

, 2-iodo-2-methyl- 

, 2-(i8opropylthio) 

, 2-i8opropoxy-*. 

, 1-methoxy-*. 

, 2-methoxy-*. 

, l-methoxy-2-met 

*. See Uobutyl iodide. 

*. See iert-Butyl iodide. 

-*. See Uopropyl eulflde. 

See Uopropyl ether. 

See Ether, methyl propyl. 

See Ether, Uopropyl methyl. 
hyl-*. See Ether, uobutyl meth\ 

yl. 


7123 

7124 

, 2-methyl-*. 

, 1-methyl -1- (met 

See Uobutane. 

hylpropyithio) -*. See scc- 

Butyl evlfide. 


7125 

, 2-methyI-l-(/3-m 

ethylpropoxy)-*. See Uob 

utyl ether. 


7126 

, 2-methyl-l-(^-m 

ethylpropylthio)-*. See/ 

8(fl>utyl tulflde. 


7127 

, 2-methyl-l- 

nitroisobutane . ... 

(CH3)2CHCH2N02 

103.12 

7128 

nitro-* 

, 2-methyl- 1-phen 

oxy-. See Ether, Uobutyl pheny 

1. 


7129 

7130 

7131 

, 2-methyl- 1-phen 

, 2-methyl-2-phen 

, l-nitro-* 

yl-. See Benzene, Uobutylr. 
yl-. • See Benzene, tert-butyl-. 

CH.CH 2 CH 2 NOJ 

89 09 

7131F 

, 2-nitro-* 

«ec-xutropropane 

(CH3)3CHN02. . 

89.09 


'^Name approved by the International Union of Chemistry. 





ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, ®C 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

7093 

col. liq., 1.523 

1 m'-}-. 

-34 4 

167 

0 168“ 

s. 

8. eth. 



1 1 987” 






7094 

7095 

liq.,'l 509 * ' ' 

1 7825“ 

1 759 

-70 3 

114-57“ 

149 0 




7096 

liq., 1 4467 

! 1 143“ 


87 




7097 

col. liq., 1.4388 

1 1593 

20 


96 8 

0 27“ 

V. s. 

V. s eth 

7098 

col. liq., 1 4469 

1 1656>< 

1 201“; 


125; 1197“ 

0 287“ 

V. 8. 

V. s. eth. 



1 1896” 






7099 

hq., 1.4471... 

1 oos'-J 

20 

-34 6 

69 7 

i. 

S. 

ao eth., CSz 

7099M 

col gas 

0 92« 


-0 6 (-0.2) 




7100 

bq 

2 490 


d. 




7101 

gas 

0 613-^ 

0 

-20 

9 5 

i. 

s. 

s. eth. 

7102 

shiny leaf. f. al. 


61 

338-40 

i. 

8. 

8. eth. 

7103 

7104 

7105 

7106 

7107 

7108 

7109 

7110 

7111 

7112 

7113 

7114 

7115 

col oil 

1 5317“ 


127-9 d. 

1 

1 

s. 

s. eth. 

7110 

7117 

7118 

7119 

7120 

7121 

7122 

7123 

7124 

7125 

7126 

7127 

7128 

7129 

7130 

7131 

7131F 

col. liq 

col. liq., 
1.40027*«-»; 
1.4015 
w. wh. liq., 
1.3941“ 

0 9625*^ 

1 003^ 

20 

0 992^ 

20 

frz. -108 

frz. -93 

140 8 
(158-9) 

132 

120 

y. sl.s. 

1 4 cc 

1.7 cc 

90 

90 

« eth. 

00 eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

7132 

Propane, 2-phenozy-. 

See Eikn, isopropyl phenyl. 



7133 

, 1-phenyl-. 

See Benzene, propyl-. 



7134 

, 2-phenyl-. 

See Cumene. 



7135 

7135M 

, 1-propoxy-*. 

, l-(propyl8ulfinyl) 

See Propyl ether. 

-*. See Propyl sulfoxide. 



7136 

, l-propylsulfonyl- 

*. See Projiyl sulfone. 



7137 

7138 

, 1-propylthio-*. 

, 1,2,3-tribromo-*. 

See Propylsvlfde 
glycerol tribromohydrin ; 

CH2BrCHBrCH2- 

280 82 



tribromohydrm , allyl tn- 
bromide 

Br 


7139 

, 1,2,3-trichloro-* 

glycerol trichlorohydnii ; 
allvl trichloride, trichlo- 
rohydrin 

CH 2 CICHCICH 2 CI 

147 44 

7140 

, Llfl-trlphenyl-. 

a-ethyltritan 

(C6Hb)3CCH2CH3 

272 37 

7140M 

l-Propaneboronic acid 

. See Rone acid, propyl-. 



7141 

Propanediamide*. 

See Malonamtde 



7142 

dl~ 1 , 2-Propanedi- 

dZ-propylenediamine 

CHsCHfNHo)- 

74 13 


amine* 

CH 2 NH 2 


7143 

1 ,3-Propanediamine*. 

trimethylenediamme 

NH2(CH-.)3NH2 

74 13 

7144 

Propanedlnitrile *. 

See Malonomtrile 



7145 

Propanedloic acid*. 

See Mnlontc and 



7146 

, 2-propenyl-*. 

1,2-Propanediol*. 

See Malontc and, allyl- 



7147 

propylene glycol 

CH 2 OHCHOHCH 3 

76 09 

7148 

, 3-chloro-* . . 

a-chlorohvdnn, glycerol 

CH.CICHOHCII 2 - 

110 54 



a-ehlorohydrin 

OH 


7149 

, 3-mercapto-*. 

See Glycerol, 1-thio-. 



7150 

, 2-methyl-* 

isobutylene glycol as-di- 

(CIl3)2CfOH>CH2- 

90 12 



methylethylene glycol 

OH 


7151 

, 3-octadecyloxy-* 

glycerol l-octadecyl ether 

CH3(CH2)i70CH2- 

344 57 



CHOHC^H20H 


7152 

1,3-Propanediol*.. 

tnmethylene glycol 

H()CH2(m>CH2- 

OH 

HOCH2CfNH2)- 

76 09 

7152 H 

, 2-amino-2-ethyl- 


119 16 



(C 2 HOCH 2 OII 


7152M 

, 2-amino-2-hy- 

tnsfhydroxymethyDamino- 

H2NC(CH20H)3 

121 14 


droxymethyl- 

methane 



7162R 

, 2-amino-2- 


HOCHsOCNHs)- 

105 14 

7153 

methyl- 

, 2,.3-bi8hydroxym 

ethyl-. See Peniaerythntol. 

(CH3)CH20H 


7154 

, 2,2-dimethyl-*. 

dimethyltrimethyleiie glycol 
2-nitro-2-methylol-l-butaiiol 

(CH3)2CtCH20H)2 

104 15 

7154M 

, 2-ethyl-2-nitro-* 

HOail2(XC2H5)- 

149 15 



fN()2)CH20H 


7155 

, 2-hydroxymeth- 

pcntaglycerol; pentaglyc- 

CH3C(CH20H)3. 

120 15 


yl-2-methyl-* 

erin 



7155H 

, 2-hydroxymeth- 

trih(hydroxymethyl) nitro- 

N02C(CH20H)3. . 

151 12 


yl-2-nitro-* 

m'*thane 



7155R 

, 2-methyl-2- 


HOCHaCfCHs)- 

135 12 


nitro-* 


CN()2)CH20H 


7156 

1,3-Propanedione, 1,3- 

diphenyl-. See Methane, dib 

enzoyl-. 


7157 

Propanenitrile*. 

See Propiomtrile 


7158 

, 2-hydroxy-*. 

See Lactomtnle 



7159 

, 2-methyl-*. 

See lsol)utyromtrile 



7160 

, 2-OXO-*. 

See Pyrvromtnle. 



7161 

, 3-oxo-3-phenyl-. 

See Acetonitnle, benzoyl-. 



7162 

1-Propanethiol* 

n-pFopyl mercaptan 

CH 3 CH 2 CH 2 SH 

76 15 

7163 

, 2-methyl-* 

isobutyl mercaptan 

(CH3)2CHCH2SH 

90 18 

7164 

2-Propanethlol* 

isopropyl mercaptan 

CHsCHSHCHa... 

76 15 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Donpity 



Solubility in grams oer 100 ml of 


form, color 

Molting 

Boiling 
point, *C 




No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc 

7132 

71.33 

7134 

7135 
7135M 

7136 

7137 

7138 

pr., 1 584 

2 43f)2» 

16 

220 

1. 

V. 8. 

V s cth. 

71.39 

col. liq.. 

1 417- 

4 

-14 7 

156-8 

1. 

s. 

s eth 

7140 

col. cr f me. 
al. 


51-1 5 

i 


1. 

s 

V s. cth. 

7140M 

7141 

7142 

col liq. 

0 878‘* 


119 




714.3 

col. liq. 

0 884- 


135 5 

s. 

00 

» cth 

7144 







7145 








7146 

1 







7147 

col. liq. 

1 040 


189 

00 

00 

s. eth. 

7148 

ylsh liq 

1 320- 


213 d 

S. 

s. 

s eth. 


1 6 


(115-20>‘') 




7149 








7150 

hq 

1 003 


177 

S. 



7151 

col cr 


70-1 


1. 

s. h. 

8. cth. 

7152 

vise, hq , 

1 0526- 


214 d. 

00 

00 

V s eth. 


1 4398 

4 






7152 H 

1 49029 

1 099 

37 5-38 5 

152-319 

00 



7152M 



170 5- 

219-22019 

80 






171 5 





7152R 



109-111 

151-219 

250 



7153 








7154 

need f bz 


127 

203’» 

1 

V. S 

V s eth 

7154M 



56-57 

d. 

400*9 



7155 1 

need f al 


199 

subl. 

5. 

V s. 

1 . eth 

7155H 



165-70 

d. 

220*9 



7155R 



147-9 

d. 

8029 



7156 








7157 








7158 








7159 








7160 








7161 








7162 

hq 

0 8357” 

-111 5 

68 

V. si. 8. 

8. 

8. eth. 

7163 

hq , 1.43859 

0 8357” 

<-79 

88 

Sl. 8. . 

V. 8. 

V. s cth 

7164 

col. hq 

0 8055^® 

-130.7 

60 

Sl. 8. 

00 

00 pth 


For explanations and abjjreviations see beginning of table. 


999 





PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonsrms 

Formula 

wt. 

7165 

1 ,2,3-Propanetricarbox 

ylic acid*. See TnearbaUybr 

acid. 


7166 

1 ,2,3-Propanetriol*. 

See Glycerol. 



7167 

Propanetrione, di- 
phenyl-* 

diphenyl tnketone 

CeHsCCOlaCeHs 

238 23 

7168 

Propanoic acid*. 

Sec Propionic and. 



7169 

, 2-amino-3-merca 

pto-. ^e Cyntane. 



7170 

, 3,3'-dithiobi8(2-a 

mino-. See Cystine. 



7171 

, 2-hydroxy-. 

, 2-methyl-*. 

See Lactic acid. 



7172 

See Isobutync and. 



7173 

7173M 

1 -Propanol*. 

, 2-amino-2- 

See Propyl alcohol. 

(CH3)2C(NH2)- 

89 14 


methyl- 


CH 20 H 


7174 

, 3-bromo-* 

tnmethylene bromohydnn 

BrCH.-CHaCHoOH 

139 00 

7175 

, 2-chloro-*, acetate 

/3-chIoropropvl acetate ; 2- 

CH.,C00CH2CH- 

136 58 



chloropropyl ethanoate* 

CK'JHa 


7176 

, 3-chloro-* . . 

tnmethylene chlorohydnn. 

CICH 2 CH 2 CH 2 OH 

94 54 

7177 

, 2,3-dibromo-* 

/3, 7 -dibromopropyl aleo- 

ClhBrCHBrCH- 

217 91 


hoi, jS-dibrornonydnn; 
allyl alcohol dtbromide 

OH 



7178 

, 2,3-dichloro-* 

/S-dichlorohydnn , asym- 

CH 2 CICHCICH 2 . 

128 99 



Rlycerol dichlorohydnn ; 

OH 


7178H 

, , nitrate 

/?, 7 -dichloropropvl alco- 
hol , allyl alcohol dichlonde 
7 -dichloropropyl nitrate 

CICH 2 CHCICH 2 - 

NO 3 

(CH3)3CCH20H 

173 99 

7179 

, 2,2-dimethyl-*.. 

<er/-butylcarbinol; neopentyl 
alcohol 

#er/-butylphenyIcarbinol 

88 15 

7180 

, 2,2-dimethyl- 1- 

CeHtCHOHC- 

164 24 

7181 

phenyl- 

, 2,3-epoxy-*. 

See Glycidd. 

(CH3)3 


7182 

, 2-methyl-*. 

See hobutyl alcohol. 



7183 

, 2-methylamino-l 

-phenyl-. See Pseudoephedn 

ne. 


7183M 

, 2-methyl-2- 

^•mtroisobutyl alcohol 

(CH3)2C(N02)- 

119 12 


nitro-* 


CHzOH 


7184 

, 1 -phenyl- 

ethylphenylcarbinol . 

CaHst^HOHCsHs 

136 19 

7185 

, 3-phenyl- 

hydrocinnamyl alcohol 

C6H6CH2CH2CH2 

OH 

136 19 

7186 

2-Propanol*. 

See Isopropyl alcohol 


7187 

, nitrate. 

See Isopropyl nitrate 



7188 

, nitrite. 

See Isopropyl nitrite. 
propylene chlorohydnn 



7189 

, 1-chloro-* 

CHzClCHOHCHa 

94 54 

7190 

, , acetate. . . . 

/S-chloroi8opropyl ethanoate* 

CH 3 COOCH- 

(CH3)CH201 

136 58 

7191 

, 1,3-dichloro-*. 

a-dichlorohydnn ; sym- 

CH 2 CICHOH- 

128 99 



glycerol dichlorohydnn ; 

«j/m-dichloroi8opropyl 

alcohol 

0, /3'-dichloroi8opropyl ni- 
trate; dichloronitrohydrin 

CH 2 CI 


7192 

, , nitrate. . . 

CH2C1CH(N03)- 

CH 2 C 1 

173 99 

7193 

7193M 

, 2- methyl-*. 

, l,l'-oxydi- 

See tert-Hidyl alcohol. 
dipropylene glycol; 0, 0'- 
dihy(hoxydi-7i-propyl 
ether 

a, q!-dimethylbeniyl alcohol ; 
dimethylphenylcarbinol 

(CH8CH0IICH2)20 

134 17 

7194 

, 2-phenyl- 

C6Hs(Cn3)2COH 

136 19 


7195 

, l,l,l-trichloro-2- 

methyl-*. See Cfdoretone. 



7196 

1-Propanone, 1 -phenyl 

-. See Propiophenone. 



7197 

7198 

2-Propanone*. 

— — . 1>atnlnn-* 

See Acetone. 

aminoacetone; acetonylamine 

CH 3 COCH 2 NH 2 . 

73 09 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, ®C 

1 Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

7165 

7166 

7167 

7168 

7169 

7170 

7171 

7172 

7173 
7173M 

yol need. 

1 449*®.. 

0 934 

68-70 

25-26 

165; 67 41® 

1. 

00 

si s 

s eth 

7174 

hq . .. 

1 5710®^ 


98-11218® 

16 6 f. 

X 

00 eth. 

7175 

col. liq. 

1 098 


152-3*®® 

1 

s 

s eth. 

7176 

hq 

1 1309- 

4 


160-2 

50 c. 

s 

s eth. 

7177 

col liq. 

2 1682®; 


219 si. d ; 

si s 

s 

s. eth , acet., 

7178 

col. liq 

2 1259« 

1 3681”, 


118‘* 

182; 

s 


bz 

s eth. 

7178 H 

7179 



col. cr 

1 355”.s 

1 3’ 

0 812 

53 

81-81 5‘8 ® 

180 

114. 

si s 

V s. 

V 8 eth. 

7180 

need 


45 

Ill S’*" 
114-6'® 

1 

s. 


7181 

7182 

7183 
7183M 

7184 

hq 

0 9962 y 

90-95 5 

94 5-95 5 

219 (212) 

350*9 

1 

s 

s. eth. 

7185 

hq , 1 53565 

1 008 

<-18 

235 6 

s 

X 

00 eth. 

7186 

7187 

7188 

7189 

col. liq — 

1 103*® 


(237 4) 

127 0 

00 

X 

00 eth. 

7190 

7191 

hq . . 

col liq., 

1 367 


149-50 

174 


00 

00 eth. 

7192 

1 480245” 

col. liq 

1 3506 j 

1 459 


180 

1. 

s. 

s. eth. 

7193 








7193M 

col. liq 

1 0224- 
20 


229 2 

X 

s 


7194 

pr., 1.531419 . 

0 9724- 

35-7 

202 

1 

B. 

s eth. 

7195 

7196 

7197 

7198 

need f al 

4 

189 d 

(215-20 d ) 

V 8. 

s 

s. eth. 


For explanations and abTireviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

. 

Wt 

7199 

2-Propanone, 1- 

brnmoacetone 

CHoBrCOCIIa 

136 99 

7200 

7201 

bromo-* 

ohloroacetone 
uns-dichloroacetone, di- 

CH 3 COCH 2 CI 

CHdCOCHCli 

92 53 
126 9S 

. 1,1-dichloro-*. .. 



chloroniethyl methyl ketone 


7202 

, 1,3-dichloro-*.. . . 

S 2 /m-dichloroacetone; bis- 
chloromethyl ketone 

CH 2 CICOCH 2 CI 

126 98 

7202M 

, 1,3-dlhydroxy-* 

di hydroxyacetone 

C0(CH20H)2 

90 08 

7203 

, 1,3-dlphenyI-* , 

dibenzyl ketone; diphenyl- 

(CoHsCH2)2CO 

210 20 



acetone 



7204 

, 1 -hydroxy-*. 

, 1-phenyl- . . . 

See .4retol. 



7205 

benzyl methyl ketone 

CH3COCH2CbH6 

134 17 

7206 

, l,l,3.3-t6tra- 

sym-tetrachloroacetone 

CHCI 2 COCHCI 2 

231 91 


chloro-* 


2 H 2 O 


7207 

, l-ureido-. 

See Urea, acdmylr. 




Propanoyl*. 

See Uroptonyl. 



7208 

Propargyl acetate. 

See 2-Pro]tyn-l-ol, aretate. 



7209 

Proparjiyl alcohol. 

See 2-Propyn-‘l-ol*. 



7210 

Proparjiylaldehyde. 

See Profiolaldekyde. 



7211 

Proparftyl bromide. 

See Projryne, 3-5romo-* 



7212 

Proparftyl chloride. 

See Propyne, ^chloro-* 



7213 

Proparftyllc acid. 

See Propwltc acid. 



7214 

Proparj^yl iodide. 

See Propyne, 3-iodo-*. 



7215 

Propenal*. 

Sec Acrolein. 



7215M 

, 2-methyl-*. 

See Acrolein, a-methyl-. 



7216 

, 3-phenyl-, 

Propenamide. 

See Ctnnamaldehyde. 



7216M 

See Acrylamide, 



7217 

Propene* 

methylethylene, propylene 

CH 2 CHCHi j 

42 OS 

7218 

, 1 -bromo-* . . . 

propenyl bromide 

CHiCHrOHBr 

120 99 

7219 

1 , 2-bromo-* 

[ isopropenyl bromide 

(^HsCBr CH-. 

120 99 

7220 

. 3-bromo-*. 

See AUyl bromide. 



7221 

, 1 -chloro-* .. 

proiienyl chloride, a-chlo 
ropropylene 

isopropenyl chloride, fi- 

CHsCHrCHCl 

76 53 

7222 

, 2-chloro-* 

CHaCCl-CH: 

70 53 

7223 

, 3-chloro-*. 

chloropropylene 

See AUyl rhlonde. 



7224 

, 3-chloro- 1- 

t 7 -chloropropeiiyl)benzene , 

CbHsCHiCIICH.- 

152 62 


phenyl-* 

cinnamyl chloride 

C1 


7225 

, 2,3-dlbromo-* 

a-bromoallyl bromide; a- 
epidibromohydnri 

CH 2 BrCBrCH 2 

199 89 

7226 

, 1,2-dichloro-* . 

allylene dichloride 

CHCl-CClCHs 

no 98 

7227 

, 2,3-dichloro-* . 

a-epidichlorohydnn ; a- 
chloroallyl chloride 

CH2:CC1CH2CI 

110.98 

7228 

, 1,1 -diphenyl- . . . 


fCsHslzCrCHCHs 

194 26 

7229 

, 1,2-epoxy-* 

allylene oxide; methyl- 

CHsCiCH 0 

56 06 



oxirene 

L J 


7230 

, 3-ethoxy-*. 

See Ether, aUyl ethyl 



7231 

, 3-fluoro-*. 

See AUyl fliande. 



7232 

, 3-iodo-*. 

AUyl iodide. 



7233 

, 3-methoxy-*. 

See Ether, aUyl methyl. 



7234 

, 2-methyl-* . 

una-dimethylethylene; iso- 
butylene; 7 -butylene 

CH2:C(CH3)CH8 

56.10 


♦Name approved by the International Union of Chemistry. 

1002 





ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ral 

Melting 

point, 

Boilinc: 
point, ®C 

1 Solubility in grams per 100 ml of 


form, color 
and index of 




No. 

Water 

Alcohol 

Ether, etc. 


refraction 




71‘f0 

pois. liq. 

1 634a 

-54 

136 5^ 

si. 8. 

si. 3. 

s. acet. 

7200 

col. liq 

1 15“ 

[ -44 5 

119 

s 

8. 

8 eth , chi. 

7201 

col bq 

1 234« 


120 

si. s. 

3 . 

00 eth. 

7202 

pi. or need., 

1 383« 

45 

173 4 

s. 

V. s 

V. s. eth. 


1.47144<6 




s h. 

s h. 

s h. eth., acet.; 

7202M 

crystallizes as 
dimoride 
(CaHeOals 


80 

1 330 5 



1. Igr. 

V. a. eth. 

7203 

cr. f. dll. al 


34-5 

i 

V s 

7204 







V 8. eth. 

7205 

col cr 

1 019«; 

1 003“ 

-15 4 

216 7 

1 . 

V s. 


7206 

tricl 


48 





7207 








7208 

7200 

7210 

7211 

7212 

7213 

7214 

7215 
7215M 

1 







7216 
7216M 

7217 

col gas 

liq. 

-185 2 

-47 0 

44 6 

1250 

,524 5 cm® ac. 


0 6095 y; 



cm® 

cm* 

a 



1 937* g/1 






7218 

liq., 1 4554 

1 428“-'- 

-1 10 6 

60 2 




7219 

llq 

1 362 1 

-124 8 

48 4 




7220 



35-6 




7221 

llq 






7222 

liq 

0 918* 


23’“ 




7223 

7224 i 

col liq ! 



213-5 

j. 

so 

00 eth. 

7225 

hq 

1 934j 


140 




7226 

liq 



75 (84-6) 




7227 

col liq. 

1 205®^^ 


94 

]. 

oo 1 

oo eth 



1 23C,j 






7228 

loaf f. al 

0 984W 

51 5-52 

284 5 

i. 

V. s. 

V. s. eth.;s.bz. 

7229 

liq .. 



63 

si 3. 

00 1 

oo eth. 

7230 








7231 








7232 








7233 

7234 

col. gas 



-6 

1. 

V. s. 

y. 8. eth.; s. 


For explanations and abbreviations see beginning of table. 
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Mol 

No 

Name 

Synonyms 

Formula 

Wt. 

7235 

Propene, 1 -phenyl-. 

See Benzene, provenyU. 



7236 

, 2-phenyl-. 

See Benzene, isopropenyl-. 



7237 

, 3-(2-propenoxy)- 

*. See AUyl ether. 



7238 

, 3-(2-propenylthi 

o)-*. See AUyl aidfide 



7239 

7240 

Propenenitrile*. 
Propene oxide 

See Acrylonitrile. 
l,2-ei)oxjrpropane; propylene 
oxide , methyloxirane 

QCH 2 CHCH 3 

58 08 


7241 

2-Propene-l -thiol* 

1 ,2,3-I^openetricarbox 

allyl mercaptan . 

CH 2 .CHCH 2 SH 

74 14 

7242 

ylic acid*. See Aconitic acid. 



7243 

Propenoic acid*. 

See Acrylic and. 



7244 

7245 

2-Propen- l-ol*. 

, 2-bromo-* 

See AU^ alcohol 
|8-bromoallyI alcohol 

CHzrCBr CH 2 OH 

136 99 

7246 

, 2-chloro-* 

/3-chloroallyl alcohol 

CH2-CC1CH20H 

92 53 

7246C 

, 3-chloro-* 

7 -chloroallyI alcohol 

CHC1:CHCH20H 

92 53 

7248 

, 3-(4-hydroxy-3-m 

ethoxyphenyl)-. See Comf 

eryl alcohol. 


7249 

, 3-phenyl-. 

See Cinnamic alcohol 



7251 

2-Propen -1 -one, 1,3-di 

phenyl-. See Chalcone. 



7251M 

Propenoyl chloride*. 

See Acrylyl chloride. 



7252 

2-Propenylamine*. 

Sec Allylamine 



7253 

Propenyl bromide. 

See Propene, 1-bromo-*. 



7254 

Propenyl chloride. 

See Propene, 1-chloro-*. 



7254H 

Propenyl cyanide. 

See Crotononitnle. 



7255 

2- Propenyl sulfide*. 

See AUyl sulfide. 



7256 

7256M 

Propihe. 

Propioin 

See Propyne*. 
4-hydroxy-3-hexanone; di- 
ethylketol 

C 2 HBCOCHOH- 

116 16 


CzHb 

7257 

Propiolaldehyde 

propynal*; propargylalde- 
hyde 

propynoic acid*; propar- 
gylic acid 

CHiCCHO 

54 05 

7258 

Propiolic acid 

CHiCCOOH 

70 05 

7259 

, ethyl ester . . . 

CH:CCOOC2Hb 

98 10 

7260 

, ethyl-. 

See 2-Penlynoic and*. 



7261 

, methyl-. 

See Tetrolic and. 



7262 

, o-nitrophenyl-. 


N02Cr,H4C:C- 

COOH 

191 14 



7263 

, p-nitrophenyl-. 


N02CbH4C MC- 
COOK ■ 

191 14 



7264 

, phenyl- ... 

plienylprop 3 moic acid . 

CeHBCiCCOOH 

146 14 

7264M 

, , ethyl ester 


C«H6C:CC00C2- 

lU 

174 19 

7265 

Propiolic alcohol. 

See 2-Propyn-l-ol*. 


7266 

Propionaldehyde 

propanal * , methylacetal- 
dehyde 

propanal oxime*; propional- 
doxime 

CHJCH 2 CHO 

58 08 

7267 

, oxime 

CHjCHzCHiNOH 

73 09 

7269 

, a, /3-dihydroxy-. 

Propionaldoxime. 

See Glyceraldehyde 



7270 

See Propionaldehyde, oxime 



7271 

Propionamide 

propanamide * ; propionic 
acid amide 

CH 8 CH 2 CONH 2 . 

73 09 

7272 

7273 

, IV-phenyl-. 

Propionanilide 

See Propionanilide 
AT-phenylpropionamide . 

4-hromo-2-propionyl-l- 

CH 3 CH 2 CONH- 

149 19 

7274 

2-Propionaphthone, 

CsHb 

CH 3 CH 2 COC 10 H 6 - 

279 14 


4-bromo- 1 -hy droxy- 

naphthol 

BrOH 


7275 

f 

ethyl l-hydroxy-2-naphthyl 
ketone 

CHbCHzCOCioH#. 

OH 

200 23 


7276 

Propione. 

See 3-Pentonone*. 




*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 


Solubihty in grams per 100 ml of 



Boiling 

point, 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc 

7235 








7236 








7237 








7238 








7239 







OO cth. 

7240 

col. liq 

0 859y, 


35 

65*« 

OO 



0 8313- 








20 






7241 

hq . 



90 

1 

00 

OO eth. 

7242 








7243 

1 







7244 








7245 

hq 

1 615 


152 




7246 

hq 



136-40 




7246C 

7248 

7249 

7251 
7251M 

7252 

7253 

7254 
7254H 

7255 

7256 

hq 



153 

57-781® 




7256M 

1 43402' 

0 956j 





7257 

oil 



61 

V s 



7258 

col hq 

1 139- 

15 

9 

144 d 

s. 

8 

8 eth. 

7259 

col liq 

0 968- 


119 5 

1 

V. S. 

V s. eth , chi. 

7260 

16 






7261 

7262 

need f b w . 


155 5 d 

exp 155-6 

V 8 h 

s 

s. eth , alk.; si. 
s chi ; 1 CS'i 

7263 

need f al 


181 d 

d 

si s 

1 

s h 

s eth , i. pet. 

ckf K 

7264 

col trim 


137 

subl. 

V si s 

V s 

V 8 eth ; 3.32 

need f. w. 






ecu 

7264M 

oil 

1.0637 


260-70 ‘ 





* 


si d. 




7265 

7266 

col hq , 

0 807- 

-81 

48 8 

2020 

OO 

OO Pth 


1 36356 



131-6 




7267 

hq 

0 926 j 

21 5 




7269 








7270 




213 



s. eth. 

7271 

col rhomb 

1 042 

79 

s. 

s. 


leaf f chi, 

14101107 8 







7272 





0 422< 



7273 

col, leaf, f al 

1 175 

104 

222 2 

V. s. 

V 8. eth. 

7274 

ycl need 


98 


1. 

s. 

s eth. 

7275 

ycl -grn leaf. 


81 


1. 

s. 

s eth. 

7276 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

7277 


propanoic acid*; methyl- 
acetic acid 

CH»CH2C00H.. 

74 08 



7278 

, amide. 

See Propionatntde. 

CHJCH 2 COO- 

144 21 

7279 


amyl propionate, pentyl 
propanoate* 

butyl propionate; butyl 

7280 

, butyl ester 

(CH2)4CH3 

CHsCHaCOOCa# 

130 18 


propanoate* 



7281 

, etliylene ester. 

Glycol, dipropionate. 



7282 

. ethyl ester 

CH 3 CH.COOC 2 H 6 

102 13 

7283 

, furfuryl ester. 

Sec Furfuryl alcohol, propionnf 

c. 


7284 

, isoamyl ester . . . 

isoamyl propionate , 7 -incth- 

CHsCHiCOOCj- 

144 21 


yl butyl propanoate* 

Hii 


7285 

, isobutyl ester 

/^methylpropyl propanoate* 

CH. 3 CH 2 COOCH 2 - 

130 18 



cii( 011^)2 


7286 

, isopropyl ester 


CH 3 CII 2 COOCH- 

116 16 





7287 

, methyl ester . . 

methyl propanoate* ; methy 1 
propionate 

CH 3 CH 2 C 00 CII 3 

CH 3 CH 2 C 00 CH 2 . 

88 10 

268 30 

7288 

— , p-phenylphenacyl ester 



COCeH4C6Hft 


7289 

, piperazmium salt 


C 4 H 10 N 2 2 C 2 H 5 - 

234 29 



COOfi 


7290 

, propyl ester . 

propyl propanoate*, n- 
propyl propionate 

See Alamne. 

CH3CH2COOCiH7 

116 16 

7290M 

, or-amino-. 



7291 

, ^-amino-. 

See ^-Alanine. 



7292 

, a-amino- /3-hydr 

oxy-. SeeSenne. 



7293 

, a-benzal>. 

See Cinnamic acid, a-metht/l- 



7294 

— , /3>benzal-. 

See Z-liutenoic and, 4-phenyl- 



7295 

, a-benzamido-. 

ike Alanine, N-hmzoyl- 



7290 

, / 3 -benzoyl- . 

7 -keto- 7 -phenylbutyric 

C.H 5 COCH 2 CII 2 - 

178 18 


acid, 4-o\o-4-phenyl- 
biitanoic acid 

COUH 



7296H 

, a-benzylidene-. 

See Cinnamic and, a-methyl- 



7296R 

, / 3 -benzylidene-. 

See Z-liutenoic acid, 4-phen yl 



7297 

, a-bromo-(d/) . 

d/- 2 -broniopropaiioic acid* 

C.HsCHBrCOOH 

152 99 

7298 

, a-bromo-, ethyl 

ethyl 2 -bromopropanoate* 

CKiCHBrCOOC.- 

181 04 


ester 


Hb 


7299 

, ^-bromo- . . 

3-bromopropaiioic acid* 

CHsBrCHoCOOH 

152 99 

7300 

, ^-carbamyl-. 

See Sucnnamic acid. 



7301 

, o-chloro- 

2 -chloropropanoic acid* 

CHjCHClCOOH 

108 53 

7302 

, , ethyl ester. . . . 

ethyl 2 -chloropropanoate*. 

Cn3CHClC(X)C2- 

ih 

CH>C1CH2C00II 

130 58 

7303 

7304 

, / 3 -chloro- 

3-chloropropanoic acid*. 

ethyl 3-chloropropanoate* 

108 53 

, .ethyl ester. . 

CH..CICH 2 - 

136 58 



COOCsHr, 


7305 

, a-cyano- 

2 -cyanopropanoic acid*; 
methylmaluiiic monoiii- 

CHaCHCCN)- 

COOH 

99 09 



tnle; methylcyanoacetic 
acid 

2,3-dibromopropanoic acid* 



7306 

, a, /3-dibromo- — 

CH 2 BrCHBr- 

COOH 

231 89 

7307 

, /3, /3-diethyl-. 

See Valeric and, Methyl-. 


V308 

7309 

, a, /3-dihydroxy-. 

, a,a-dimethyl-. 

See Glyceric and. 

See Pivalic and. 



7310 

, a-hydroxy-. 

See Lactic and. 



7311 

, /3-hydroxy-. 

See Hydracrylic acid. 




*NajDe approved by the lutercatioual Uuon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

point, 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

7277 

7278 

col liq , 
1.38736»» » 

0 992 

-22 

141 1 

00 

00 

00 eth., cbl. 

7279 


0 8761- 

4 

-73.1 

164-6 

1 

00 

w eth. 

7280 

7281 

col liq 

0 8828»s 

-89 55 

145 4 

V si s 

00 

w eth. 

7282 

72m 

col liq , 

1 383852® 2 

0 89574*4, 

0 884624 

-73 9 
(-72 6) 

99 10 

2 43 ® 

00 

X eth. 

7284 

col liq , 1 40{.r 

0 870 


160 2 

0 0924 

s 

8. eth. 

7285 

col liq. . 

0 8876® 

-71 4 

136 8 

V si 8 

8 

s. eth. 

7286 

col liq. . 

0 893" 


111 3 

0 624 

00 

X eth. 

7287 

7288 

col hq , 

1 37767>* ® 

0 9148“" 

4 

-87 5 

102 

79 9 

6 5-'® 

00 

X eth. 

7289 

wh cr 


124-5 


s 

.s 

i. eth.; s. b. 
dioxane 

7290 

7290M 

7291 

7292 

7293 

7294 

7295 

col hq , 1 3935 

0 883 

-75 9 

123 4, 
122-5 

0 5 

X 

00 eth. 

7296 

7296H 

7296H 

leaf f al 


116 

d. 

8 h 

s 

s. eth., chi., 
CSi, bz.; 1 . 
Igr. 

7297 

col pr,, 1 4753 

1 700 

25 7 

203 5 

V s 

V s. 

s. eth. 

7298 

col. liq.. . 

1 391“^’ 


159-61 d 
(160-5) 

1 

X 

» eth. 

7299 

7300 

col leaf. . 

1 48 

62.5 


s 

s. 

s. eth. 

7301 

col liq , [a] 
-2.3U";’ 

I 28® 


186 

so 

X 

X eth. 

7302 

col hq., 

1 41850 

1 087 


146 

V si. t>. 

X 

« eth. 

7303 

col leaf, f w 

hyg. 

41 (61) 

204 

i> 

s. 

X eth. 

7304 

col. hq. . . 

1 1086- 


162-3^65 

V. si. s 

X 

X eth. 

7305 

oil 



142-5»i 

s. 

s 


7306 

7307 

7308 

7309 

7310 

7311 

monocl. need, 
or pi. 


51; 64 

220-40 d.; 
1603® 

1945*1 

1602® 

304« eth.; s. 
bz., €82 


For explanations and abbroviatiuns see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

7312 

Propionic acid, a> 
iodo* 

, /3-iodo-. . . . 

2-iodopropanoic acid* 

CHsCHICOOH 

199 99 

7313 

3-iodopropanoic acul* 

CH 2 ICH 2 COOH. 

199 90 

7314 

, a-keto-. 

See Pyruvic acid. 



7316 

, a-methyl-. 

See hohutyrif mid. 



7316 

, o>phenyl>. 

See Hydratropic mid. 



7317 

, /9-phenvl>. 

See Hydrocinnamic and. 



7318 

Propionic anhydride. 

propanoH* anhydride* 

((^H8CH2C0)20 

130 14 

7319 

Propionitrile . . 

propaiieintrile*, ethyl 
c'vanide 

CH*CH2CN 

55 08 

7320 

, a,a-dimethyl> 

2,2-dimethylpropanenitrilc* , 

(CHs^sCCN . 

S3 13 



tert-butyl cyanide, tri- 
methylacctonitrile 



7321 

7322 

, ^-hydroxy-. 

Proplonyl bromide 

See Hydrmrylohiinle. 
propanoyl bromide* 

CH3('H2COBr . 

130 99 

7323 

, a>methyl-. 

Proplonyl chloride 

See Jsobidyryl bromide 



7324 

propanoyl chloride* 

See hchufyryl chloride 

CHjCHvCOCl 

92 53 

7326 

, a-methyl*. 



7326M 

Propionyllfluoride 

propanoyl lluonde* 

rfl3CH2COF 

76 07 

7326 

Proplonyl iodide . 

propanoyl iodide* 

CHSCH 2 COI 

18;; 99 

7327 

Proplophenone . 

ethyl phenyl ketone, 1- 
phenyl-l-propanone 

('-HsCOCgHs 

134 17 

7328 

, ^-acetyl-. 

, 2,4-dihydroxy- 

See Valerophenove. y-oxo- 

CtisCRiCOCdh- 


7329 

4-propionylrefiorcinol 

166 17 




(OHJ 2 


7330 

Proponal. 

See Harbxtanc and, b,b~dxpro 

vyl-- 



Propyl. For propyl den van 

ves see the parent compounds < 

e g., for propylbenze 

ne see 

7331 

Propyl alcohol (n) 

I -propanol * ; ethylcarbinol 

CHi,CH2CH20H. 

60 09 

7332 

— . derivatives. 

See under UPropanul*. 



7333 

Propylamine* fn) . 

CH3rCH2)2NH2 

59 11 

7334 

, a,a-dimethyl-. 

See teri- \mylamine. 



7336 

, a,/y-dimethyl- 

3-amino-2-methyl-n-butane ; 

(rHs)2CHCH- 

87 16 


methyhsopropylcarbinyl- 





amine 



7336 

, ^,/J-dimethyl- 

/erf-butylmet hylami ne : 1 - 
amino-2,2-dimethylpropaiie 

(CH3)3CCH2NH2 

87 16 

7337 

, a-ethyl- 

dietbylcarbinylamiiK ; sc^ri- 

CH 3 CH.CH- 

87 16 


amyiamine; 3-aminupi ntuue 

lC2Hi)NH2 


7338 

, a-methyl-. 

See tec-Buiylamine. 



7339 

^ (Sr-methyl-. 

See Ivedfutylamirie. 



7340 

— , N-methyl-. . . 

CH 3 NHC 3 H 7 

73 14 

7341 

, 7V-nitro- 

n-propylnitramine 

C 3 H 7 NHNU 2 

104 11 

7341 M 

, a,a,/S-trimethyl- 

2-amino-2,3-dimel hyl-n- 


101 19 



butane 

((^H3)2NH2 


7341P 

, a,/5,^-trlmethyl- 


(VRzhC CH- 
<(]H3)NH2 

101 19 

7342 

Propyl borate 

tripropyl borate, tripnv 
poxyboron 

B(0C3H7)3 . . 

188.08 

7343 

Propyl bromide (n) . 

1-bromopropane * 

(.’H3("H-.CH2Br.. 

123 00 

7344 

Propyl chloride (n) — 

l-chloropropane*. . . . 

CH 1 CU 2 CH 2 CI... 

78 54 


*Nam(; approved by the Internatiosal llnioo of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, *C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

7:112 

pr. or need 


45 5 

in.5«.» 

si s. 

V s 

V. s. eth. 

7113 

leaf 


82 


825 

•v. s. 

V. s. eth. 

7314 








7315 








7316 








7317 








7318 

col. Uq.. 1.4038 

1 0336-, 

-45 

169 3 (166) 

d. 

d 

» eth. 



1 010 ’^ 






7319 

col. liq.. 

0 783" * 

-01.9 

97 1 

11 9" 

V 

s eth. 


1.36888» • 

* 

(-104) 

(96-7) 

28100 



7320 

cr 


15-6 

105-6 




7321 








7322 

iiq 

1 .5211'' 


103 5 

d 

d 

s. eth. 

7323 







7324 

col. liq., 1.40507 

1 06.5 

94 

80 

d 

d 

s. eth. 

7J25 







712.5M 

col. Uq. 

0 972” 


44 




7.126 

liq 



127 

d 

d 


7327 

col. leaf or 

I 012- 

I'l 

218 

1 . 

H 

s. eth. 


liq. 

* 







1.52900‘5 9 







7!Jy 



97 .') 


si s 

.S 

^ eth. 

7JJ0 

Benzene, propyl- 

). Forpropy 

1 esters of or 

game acids s 

ec the ac 

ids. 


7331 

col. liq.. 

0 8044'?; 

-127 

97 19 

00 

CO 

00 eth. 


1.38543 

0 7998'" 

1 

(97 8) 




7332 


* 






7.133 

C'ol liq., 

(I 71‘i 

83 

48 7 


30 

» eth. 

7.3:34 

7,3:15 

1.39006'«« 







liq., 

0 7574''' 


84 87 

V s 

S 



1 40959»'» 







7116 

hq . 



82 3 




7337 

oil 

0 7487'^? 


91 




7,1.38 








7,1.39 








7140 

col. liq 

0 720” 


02-4 

s. 

a 


7,111 

col. liq 

1.103” 

21 

128<* 

si s 

\ s 

V. 8. eth 

7.34 IM 

1.4090” 

0 7083?- 


104-5 




734 IP 



-20 

10.3 

V. s. e. 



7;i42 

col liq. 

0.867‘« 


175 

d. 

» 

00 eth 

7343 

liq., 1.43414... 

1 353®“ 

-no 

70 9 

0 25» 

00 

00 eth. 

7344 

col. liq., 

0 890®7 

- 122.8 

47 2(45-7) 

1 0.27» 

00 

so eth. 


1.38856 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Simonyms 

Formula 

Wt 

7346 

7346 

/i -Propyl cyanide. 
Propylene. 

See Butyromlnle. * 

See Propene*. 



7347 

Propylene aldehyde. 

See Crotonaldehyde. 



7348 

Propylene bromide. 

See Propane, \,2-dtbromo-*. 



7349 

Propylene chloride. 

See Propane, 1,2-dichloro-*. 



7350 

Propylene chlorohydri 

n. See2-Propanof, l-cWonK*. 



7351 

Propylenediamine. 

See \,2-Propanediamine*. 

1 


7352 

Propylene ftlycol. 

See \,2rpTopanediol*. 



7353 

Propylene iodide. 

See Propane, 1,2-diiodo-*. 



7354 

Propylene oxide. 

See Propene oxide 



7355 

, 7 -chloro-. 

See Epichlorohydrin. 



7356 

, 7 -cyano-. 

See Epicyanohydnn. 



7357 

, 7 -iodo-. 

Propyl ether. .. . 

See Epiiodohydnn. 



7358 

di-n-propyl ether; 1-pro- 

((''HaCH2CH2):!0 

102 17 


poxypropane* 



7359 

Propyl fluoride (n) 

1-fluoropropane* 

rilsCHaCHaF 

62 09 

7360 

Propylidene bromide. 

See Propane, \,\-dd)ronio-* 



7361 

Propyiidene chloride. 

See ProjHine, l,\-dichloro~* 



7362 

Propyl iodide (n) . ... 

l-iodopropane* 

CH..CH 2 CH 2 I 

170 01 

7363 

Propyl isocyanide (n) 

propylcarbylamine 

See 1-Propandhiol*. 

CH3(CIl2)2NC 

69 10 

7364 

n-Propyl mercaptan. 



7365 

n-Propyl mustard oil. 
Propyl nitrate (n) 

See hothiocyamc and, propul 

ester. 


7366 

(^HsCHjCHzNOa 

105 09 

7367 

Propyl nitrite (n) 


CH 3 CH 2 CH 2 ONO 

89 09 

7368 

Propyl sulfate . . 

di-n-propyl sulfate 

1 

fnH3CH2CH2)2- 

SO 4 

182 23 

7369 

Propyl sulfide. . 

1-propylthiopropane ♦ ; di- 
1 «-propyl sulfide 

rC3H7)2S . 

118 23 

7370 

Propyl sulfone 

1 -propylsulfonylpropane ♦ ; 

fCH3CH2CH2)2. 

150 23 


djpropyl sulfone 

S02 


7370M 

Propyl sulfoxide . . 

l-(propyl8ulfiuyl)propaiie * ; 

(CH30H2CH2)2. 

134 23 


di-n-propyl sulfoxide 

so 


7371 

Propynal*. 

See Propidaldehyde 



7372 

Propyne* 

propine, methylacetyleoe 

CH,C;CH 

40 Of) 

7373 

, 3-bromo-* 

proDargyl bromide ; 
7 -bromoallylene 

CHiCCHoBr 

118 97 

7374 

- — , 3-chloro-’*' . , 

propargyl chloride 

CHlCCHsCl 

74 51 

7374M 

, 1,3-dibromo-* 

BrC:CCH2Br 

197 88 

7375 

, 3-ethoxy-* 

ethyl propargyl ether 

CH;CCH20C2H6 

84 11 

7375T 

, 1-iodo-* 

CliCCHs . 

165 97 

7376 

, 3-iodo-*. 

propargyl iodide 

CHiCCH2l 

165 97 

7377 

, 3-methoxy-* 

methyl propargyl ether 

CHjCCHoOCHi. 

70 09 

7378 

, 1 -phenyl- 

methylphenylai*etyleiie: 1- 
propyiiylbenzeiie, phenyl- 
aliylene 

See Propiolic and. 

CerfsCiCCHa 

116 15 

7379 

Propynoic acid*. 



7380 

2-Propyn-l-ol* 

propargyl alcohol , cthynyl- 

CHiCOHjOH .. 

56 06 


carbinol, acetylenyloar- 
binol; propiohc alcohol 




7381 

, acetate . . 

propargyl acetate 

CHaCOOCHn- 

CICH 

ylr 

98 10 

7382 

Propytal. 

See Barbituric and, 5,b-diiirop\ 


7383 

Protocatechualdehyde 

3,4-dihydroxybenzalde- 
hyde , 3,4-dinydroxybeii- 

(HO)2C6HiCHO 

138 12 



zenecarbonal* 



7384 

, dimethyl ether. 

See Verairaldekyde. 




'''Name approved by the International Union of Chemintry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubility in irrains ncr 100 ml of 


form, color 

Melting 
point, “C 

Boiling 




No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

7.:it5 








7;i46 








7.147 








7.148 








7349 








7:m 








7.151 








7352 








7.153 








7.154 








7.155 








7.150 








7.157 

7.158 

col liq., 1 3807 

0 730n"^" 

122 

91 

0 252S 

OO 

00 eth. 

7159 

col gas, 

0 77SH~^’ 

-1.59 

-3 2 

si. s 

V. s 

00 eth. 


1.3.126-20 







7.100 








7301 








7 502 

col. liq , 

1 747 

tOl 1 

102 4 

085)72“ 

X 

00 eth 


1 50508 







7303 

liq. 



99 5 

1. 

oo 

DO eth. 

7164 







7.105 








7,500 

liq , 1..1972 

1 058y 


100 5 

V si s 

h 

s eth 

7.107 

hci , 1 3613 

0 9.15 


57 


s 

s. eth. 

73ii8 

col oil, 

1 

d 140 70 

1202«; 

1 , si (1 




1 413y20<;() 







7 509 

hq 

0 814'7 

fr/ -101 9 

141-2 

1 


s eth. 

7.170 

SC 


29-30 


si s. 

8 

8. eth. 

7170M 



1.5 

not di.st 

si. s. 

S 

s 

7.571 

7.172 

gas 

hq .jy 

-104 7; 

-23 3 

V si s 

V s 

2I42‘"cm»eth. 


0 678.5'-. 

1 787" k/1 

frz -110 






7.173 

hq . . 

1..520 


88-90 




7.174 

liq 

1 04.54' 


65 

1 

«0 

00 eth 

7.174M 

hq 

2 137" 


73-43® 




7.175 

hq , 1.40390 

0 8326 


80 

1 

s 

s eth 

7375T 

IH'cd. f w 

1 857“- 

9.5 1 

d 

si s. 

V s 

V. s. 

7.176 

hq 

2 018“ 


115 



s eth. 

7377 

col. hq 

0 83'-' 


62 

si. 8. 

CO 

00 eth. 

7378 

arom. oil 



185 

1. 


s eth. 

7.579 

7380 

col hq , 

0 9715"" 

17 

114 115 

s 

30 

00 eth. 


1 43004 







7.181 

col liq.. 

1 005 


125 

si s 

s 

s. eth. 


142047 







7382 




d. 




7383 

col. tab. f. w . 


154 

5 

78 9h, 

T. s. eth. 

7384 









P\)r explanations and abbreviations sec beginxung of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wl 

7385 

Protocatech ualdehy de, 

4-ethyl 3-me( hy 1 ether. See Be 

nzaldehyde, i-ethoxy- 


7386 

, methylene ether. 

See Ftperotuti. 



7387 

, 3-methyl ether. 

See Vanillin. 



7388 

, 4-methyl ether. 

See hotandltn. 



7389 

Protocatechuic acid . . 

3,4-dihydroxybenzoK‘ acid; 
3,4-dinydroxybeiizenccar- 

(OlDoCcHsCOOH 

154 12 

7390 

, dimethyl ether. 

boxyhe acid* 

See Veratrir acid 



7391 

, methylene ether. 

See Ptperonyltc acid. 

C.:..H,«N0b 


7392 

7393 



353 36 

Protoveratrine 


(’s-HbiNOii 

625 74 

7373M 

Provitamin A. 

S^ ^Carotene 



7394 

Prussic acid. 

See Hydrocyanu and. 



7395 

Prussite. 

See Cyanogen. 



7396 

Pseudaconine^acetylbe 
, acetylveratryl-. 

nzoyU. See Indaemnhne 



7397 

See PseudaconiiiM 

(\..Ui9NOi2 


7398 


acetyl vcratrylpseudacon i nc 

See 2-Butene*. 

(>87 T't 

7399 

Pseudobutylene. 

7400 

Pseudobutylene glycol. 

See 2,S-ButanedioI*. 



7401 

Pseudocinchonine. 

See (hnchohne. 



7402 

Pseudocodeiue 


(’■ainNOa 

111 

7403 

Pseudoconhydrine. . . 

^-conhydrine . . 

r,H,:N() 

113 23 

7404 

Pseudoconiceine . . 


t\Hi..N . . 

125 21 

7405 

Pseudocumene . ... 

1 ,2,4-trimethylbenzeiw* . as- 
tnmethylbenzene 


120 l'» 

7406 

, 5-nitro- . . 

Nt)2CBH2(CH3)3. 

105 19 

7407 

, 6-nitro- .... 

1 .2,4-t riniet hyl-6-nitrf)- 
Dciizcne 

N02C6H2(CH3)3 

165 19 

7408 

, 3,5,6-trinitro- 


(N02'»3C6(CH3)3 

255 ]'} 

7409 

Pseudocumenol 

2,4.5-trimethyIphei)ol 

^rH3)3C6H20H. 

136 Vi 

7410 

Pseudocumidine . . 

2.4,5-trimethylaiiiline 

((:H3)3C6H2NH2. 

135 20 

7411 

Pseudoephedrine id) 

2-methyIamlllo-l-plleIl^ 1- 

('..HbCHOHCH- 

105 23 

l-prop:vnol (one form); 
d-\ wepliedriiie 

(NHCH3)CH3 




7412 

, hydroehkiride 

Pseudohexyl alcohol. 


CKiHuNO HCl . 

201 tiO 

7413 

See I-Butnuol, '2-ethyI’*. 



7414 

Pseudohyoscyamine 

n,7H23N03. . . 

289 36 

7415 

3-Pseudoindolone, 2-c 

hloro-. See hatui chloride 



7416 

Pseudoisatin, 1-acctyl- 

acetylisatin 

Cr.HiN(COCH3)- 

189 16 




COCO ! 


7417 

Pseudoleucan illne. 

See mi>i-LeucaniUrte. 

\ - 

— 1 


7418 

Pseudomorphine. . 

(^S4H86N206 

668 65 

7419 

, hydrochloride (t) 


(\i4H.,«N206'2HC1 

1 2 H 20 

C»HuN0... . 

677 61 

7420 

Pseudopelietierine .... 

methylKranatonine ; ^- 
pelletierine 

153 22 

7421 

Pseudotropeine, benzo 

yl-. See Tropacocnine. 




♦Name approved by the Interuatiuoal Union of (’hemwtry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



1 Solubility in grams ner 100 ml of 


form, color 

Melting 
point, “C 

Boiling 
point, *C 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

7:585 

oxy-. 







7*586 








7:587 








7*188 








7389 

monocl. need 

1 542^ 

199 d 


1 82i<, 

V S 

s. eth. 






27’«' 



7:5fK) 








7391 








7392 

moiiocl. cr 


207 


1. 

V. sl. B. 

V. sl. 8. eth.; s. 


1 






acet.; sl. s. 
NH 4 OH, bs. 

739.3 
7393 M 
7:594 

7395 

7396 
7597 

reet. tab 


245 50 



si S. 

sl. s. eth., chi. 





7*598 

rhomb, f ohl. 
-[■cth. 


211-2 d 


V. si s 

8. 

s. eth., chi. 

7 599 








7400 








7401 








7502 

col. need., 

1 315. 

181 


si S. 

s 



! 1 574,1.602, 
1647 

I 29()i'*« 






7503 

slcnd col 


105 -6 

23b 5 

.s 

s 

s eth , bz. 


need , (a) 
+",? 







7504 

oily liq 

0 8776' • 


171-2 




7405 

col liq , 

(' .87(» 

-.57 4 (-61) 

169 8 

i. 

.s 

.s. cth 


1 506721' = 



(162-5) 




7406 

lug col. or 


65. 

365 

.... 

s 

s pet. cth. 


grn -ycl i 

nerd ! 


45-6 (71) 





7507 

grn pr 


20 

- 

1 . . . 

s 


750K 

pr 


1 185 


i. 

V. si. s 

s. h. bz. 






h. 


74o;» 

need, f w i 


72 

235 

V V. si. 

V s 

V s eth 

7510 

col need f al 

<1 'r*: 

66-8 

234-5 

0 12»’ 

s. 

s cth., cbl. 

7511 

col. rhomb 


116 7 


rtl. s. c. 

b 

s. eth , chi. 


tab f cth 







741J 

ylsh need 


176 


s. 

8 


741 5 








7414 

ylsh need 


13:5-4 


sl. s. 

V. s. 

s, cth , ehl. 

7415 




si s. 



7416 

^ ycl need f. bz 


111 

1 

s 

s. bz ; d. h. 




1 



HCl 

7417 




1 




7418 

crusts or need 


327 d , 


1 

i 

i Pth, chi.; 8. 
alk., NH 4 OH 

7419 

cr powd 




70'® 



7420 

pi f pet. 
cth., 

i 1.475969«-*' 

1 001"“ 

48-9 

j 

246 

h 

V. 8. 

V. 8. eth.; 8. 
chi , bz ; sl. 
pet. eth. 

7421 








For cxplanatioDs and abbrcviatioin? stt' l)eeiDning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt 

7422 

Pseudotropine 


CsHibNO 

141 21 

7423 

Pukateine (/).... 


CnHnNOa 

283 32 

7424 

Pule(l;one 

4(8)-p-menthen-3-OMe 

CioHieO 

152 23 

7425 

Punicine 

See PeUefterine 



7426 

Purine 

imidazo{4,5-dJpyriinuline 

Ci,H,N4 

120 11 

7427 

, 6>amlno-. 

See Adenine. 



7428 

, 2,6-dioxy-. 

See \anihtne. 



7429 

, 2,6,8-trioxy-. 

See Vrir and 



7430 

2,6(l,3)Purinedione. 

See Xanthine. 



7431 

2,6,8U -Purlnetrio 

ne. Sec Vnr and. 



7432 

6(l)*Purinone. 

See Hypoxanthine 



7433 

Purpuric acid, anuuoniu 

m salt See Murexide. 



7434 

Purpurin 

1 ,2,4-trihydroxyanthra^ 

CeHilCOaCsH- 

256 20 



qtiiiione 

(OHl3 


7435 

Purpuroxanthin .... 

1 ,3-dihydroxyanthraquiiio!)(‘ 

(^fiH4(CO)2C6H2- 

240 20 

7436 

Putrescine 

1,4-bvitanethainine*, telra- 

NH2fCH:)4NH2 

88 15 



mcthvlenediami ne 



7437 

Pyraconitine 


Cr-’H^aNOs 

585 68 

7438 

Pyran, tetrahydro- 

pentamethylenc oxide 

0(CH?)iCH5 

86 13 

7439 

1,4-Pyran, 4-oxo-. 

See l,A-Pyrone 

L _J 


7440 

l,2-Pyran-5-carboxylic 

acid, 2-OXO-. See Coumahc 

and. 


7441 

l,4>Pyran-2,5-dicarbox 

ylic acid, tetrahydro-2,6 

,6-trimethyl-*. 

Sec Cl /i- 

7442 

1 ,4-Pyran-2,6-dlcarbox 

ylic acid, 3-hydroxy -4-k 

eto-. See Meconie 

and 

7443 

2,4-Pyrandione, 3-acet 

yl-6-methyl-. See Dehydro 

acetic and 


7444 

Pyrantin. 

See fiucnnamide, N-f>~phenefyl 

- 


7445 

Pyrazine 

l,4-dia2me. paradiazine, 

N CHCH NCH.CH 

80 09 



piazme 

L 1 


7446 

, 2,5-dimethyl-. 

Sec Keline. 



7447 

, hexahydro-. 

See Piperaztne. 



7448 

— , tetraphenyl-. 

See .'Iniaron. 



7449 

Pyrazole 

1 ,2-diazolc , a-py rroinonazole 

NHN-CHCH-CH 

68 08 

7450 

— , 4,5-dihydro-. 

See 2-Purazoline 



7451 

— , 4,5-dihydro-5-ox 

0 -. See 5-Pvr(izdoiie 



7452 

2-Pyrazoline . . . 

A^pyraznliiie, 4,5-diby- 

NHN-.CHCHaCHs 




dropyrazole , jiyrazol i ne 

i- _i 

70 09 

7453 

,1-phenyl-.. 


(^NN.CHCHa- 





CHoL— 

j 

146 19 

7454 

3-Pyrazolone, 1 ,5-dime 

thyl-2-phenyl-. Seedn/ip 

yrine. 


7455 

l,5-dimethyl-2-p 

henyl-3-thio-. See Thwpyr 

me. 


7456 

5-Pyrazolone 

4,5-dihydro-5-osiopyrazole 

NHN:CHCH2C0 

1 1 

84 08 

7457 

, S-metliyl-l- 


NfCfiHtlN-C- 

174 20 


phrnjl- 


L_ 





(CH3)CH2C0 


7458 

Pyrene 

beiizolde/J phenanthrene 

CicHjo 

202 21 

7459 

Pyridazine 

1,2-diazine, orthodiazine . 

N:NCH:CHCH;Cn 

1 — 1 

80 09 

7460 

Pyridine . 


N CHCH:CH. 

L 

79 10 




(^HCH 








*Namc approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, **C 

Boiling 

Solubility in grains per 100 ml of 

No 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

7422 

7423 

rhbdr tab or 
pr. f c(h. 
cr, f, al 


108 

243 

V s 

V s 

s 

si. s. eth.; s. 
chi 

0 0 eth ; s 
chi , pyr., alk. 

7424 

7425 

col liq , 

1 4870518 3 

0 932320 


224 

1. 

00 

00 eth. 

7420 

7427 

7428 

7429 
743(1 

7431 

7432 

7433 

need f al 


217 

d 

V .s 

s 

V. si. s. eth.; s. 
tol. 

7434 

red. need f al 


256 

d subi 


s 

s eth 

7435 

yel need f 
ac a 


2()2-3 

subl 

1 

hi h 

s. h ac a., 
acet. 

7436 

7437 

7438 

7439 

7440 

7441 

7442 

7443 

7444 

leaf 

need 

colic acid 

0 854(1 

27 

|()7 S 

158 

SI 2 

V s 

si s 
s 

V 8 

V h 

00 

V. s eth. 

V. 8. eth. 

00 eth. 

7445 

7446 

7447 
7148 

col. pr f w., 
1.49520*® » 

1 031®^' 

53 

118 

X 

V h. 

V. 8. eth.; 8. 
chi., HCl, 
HjS04 

7449 

7450 

7451 

7452 

need f. al , 
1.47027'’“ 8 
u« 

(’ol llCJ 


70 

1S8 

144 

t s 

V s 

V. s eth.;s. bz. 

si s eth 

7453 

7454 

7455 

cr 


~> 

273 

1 

s 


7450 

need f lol 


Mo 

^ubl d. 


s 

si. s. eth. 

7157 

pr , /3 1 (537 


127 

28720' I 

s h 

s h 

V. si. 8. eth.; 
si. s. bz. 

7458 

It yel 

monocl tab 


150 

>3()0 

1 

1 4 

V s. eth. 

7459 

col ll(l , 

1 5231123 1’ 

1 197 

8 

20S 


V. s. 

V. 8. eth.; 3. 
HCl, bz.. 
H 5 SO 4 , i. Igr. 

7400 

col hc] , 

1 5091921 

0 9S2 

^2 

115 3 

90 

00 

« eth. ; b. bz. 


Tor 1‘xplanaiions and abbroviationt. soo beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

7461 

Pyridine, 2-aUyl- . . . 


C 3 H 6 C 6 H 4 N 

119 16 

7462 

, 2-amino- 

<*-pyndylamine 

NH 2 C 6 H 4 N 

94 11 

7463 

7464 


^pyridylamiiie . . . 

7 -pyndylainme 

NH 2 O 6 H 4 N 

94 11 

, 4-amino- 

NH 2 CSH 4 N. 

94 11 

7465 

7466 

7487 

7468 



C«H4CH2CbH4N 

169 22 



C 6 H 6 CH-.C 6 H 4 N 

169-22 



BrCBH4N . 

ClCtH4N 

158 01 

, 2-chloro-* 

a-chloropyridine . 

1 13 55 

7469 

, 3-chloro-*. . . 

^chloropyndine 

CICBH 4 N 

113 55 

7470 

, 4-chloro-*. 

7 -chloropyridine 

CICBH 4 N 

113 55 

7471 

- — , 3,5-dibromo- ' 

CiHaBriN 

236.91 

7472 

, dihydroxy-. 

, dimethyl-. 

See Pyridmedid. 



7473 

See LiUtdine. 



7474 

, 2-ethyl- ... 

a-ethylpyndine 

C^HB-CiHiN 

107 15 

7475 

, 3-ethyl- . . 

/J-ethylpyridine 

OsHb CbHiN 

107 15 

7476 

, 4-ethyl- . . 

7 -ethylpyndme 

(^2H6C»H4N 

107 15 

7477 

, 2-ethyl-3,5-dlmet 

hyl-. ct-Parvoline 



7478 

, 3-ethyl-4- methyl 

-, See fi-CoUidtne. 



7479 

, 4-ethyl-2-methyl 

-. Scea-ColMtne 



7480 

, 5-ethyl-2-methyl 

-. See Aldehydtne. 



7481 

, hexahydro-*. 

Sec Pipmdine. 



7482 

, hydroxy-. 

See Pyridol. 

i'CH3)2CHC6H4N 


7483 

. 2-i8opropyl- 


121 IS 

7484 

, 4-i80propyl- , . . . 


fCH,)2CHC6H4N 

121 IS 

7485 

, 4-methoxy-*. , . 


N.CHCH C- 

1 . 

109 12 




(OCHslCH-CH 


7486 

— , methyl-. 

See Picoline. 

1 


7487 

■ , 3- (1 -methyl- 2-py 

rryl)-. See Nkotynne. 



7488 

, 2-phenyl- 


C 8 H 6 C 6 H 4 N. 

155 19 

7489 

7490 

7491 
7491 M 

- - 3-phenyl- 

, 4-phenyl- 


CflH6C6H4N . . 
C6H{C6H4N . 

155 19 
155 19 

, 2-propyl-. 

, 2-8ulfanilamldo-. 

See Conyrine. 

See Sidfapyndine. 
o)-. Sw Svlfajmridim. 
o-6-propyl-. See y-Conirein 

7491T 

, 2-(sulfanilylamin 



7492 

, 1,2,3,4-tetrahydr 

e. 


7493 

, tetramethyl-. 

See fi-Parvoline. 



7494 

, 2,4,6-trihydroxy- 

. ^ 2.4,6-Pyndt?je(rit»/. 

See y-Collmuie. 



7495 

, 2,4,6-trimethyl-. 



7495M 

3-Pyridinecarboxamide . 

See Ntcotimmidt. 



7496 

2-I^i^dlnecarboxylic a 

cld*. See Pxcolinic m id 



7497 

3-Pyridinecarboxylic a 

cld*. ^ Ntcotintc and. 



7498 

If 

If 

cid*. See Isomcohnir and. 



7498M 

6-raethyl-. Sw Vitamin Ik. 



7499 

2,3-Pyridinedlcarboxyli 

c acid’*'. See Quindmir and. 



7500 

2,4-P^dinedicarboxyli 

c acid’i‘. See Lutidtnic and 



7501 

2,5-Pyridinedlcarboxyli 

c acid*. See Jsodnchomeronic 

acid. 


7502 

2,6-Pyrldinedlcarboxyli 

c acid*. Sec Dipicdinic and. 



7503 

3,4-Pyridinedicarboxyli 

c acid*. See Cinchomerome ac 

id. 


7504 

3,5-PyridiDedicarbozyli 

c acid*. See Dimcotinic oetd.j 



‘‘‘Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 

Density 

Melting 

Boiling 
point, T 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

p(»int, "C 

Water 

Alcohol 

Ether, etc. 

7101 

[iq, , 

0 050« 


190 

si s 

ao 


7402 

leaf. f. Igr 


.*)»> 

204 

s. 

V. S 

s. eth.; si. s. 

7400 

leaf. f. bz 


04 

252 

V. s. 

V. S. 

iRr. 

7104 

col. need f. bz 


1.58 


s 


8. eth., all , 

7405 

need 

1 O07-- 
0 

180 

2767« 


s 

bz.; si s Igr. 

8 eth. 

7406 

need ... . 

1 (8)1 ‘'1 

81 

2867« 

1. 

s 

s eth. 

7407 

«ul .. . 

1.6;42M, 


169-70 

V si 8 

V .s 

V. 8. eth. 



1 645y 


(173) 




7408 

oily liq 

1 205 >■' 


I70(166’«<) 

^ .'•1 .s 


s eth. 

7400 

liq 



m'’** 

j. 


7470 

7171 

c^. need, f al 


112(ll0-li 

147-8 

222, siibl 

8l s 1, 

s h 

V. 8. eth.; s. 

717> 




100 



H 2 SO 4 

747;i 








7474 

liq.. 

0 950* 


148 8 

sl 8. 


V. s eth. 


1.50214« * 






7175 

col. liq. 

0 94.51' 


165 3 

V .si s 



747(1 

7177 

col Ik], 

0 9 'In 


166 



8 dil a 

747S 








747‘l 








7480 








7481 








7482 








7488 

hq 

0 081* 


169 

si s 

! -jO 

00 eth 

7484 

llq 

0 944* 


178 

1 si s 

1 ^ 

=0 eth 

7485 

ilq 



191 

.s. 


7480 








7187 








7188 

liu 

>1 


270 


V S 

V. s eth 

7480 

oil 

>1 


270 4 

1 

V s 

V. s eth. 

7400 

leaf f. w 


78 

275 

V si s 

s 

8 eth, 






h 



7401 

7401M 

7401T 

7102 

7408 

7104 

7ti(5 

7105M 

7106 

7407 

7408 
7498M 
74<49 

7500 

7501 

7502 
7508 
7504 









For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym.s 

Formula 

Mol. 

Wt. 

7505 

2,4-Pyrldinediol. . . . 

2,4-dihydroxypyridine 

C6H8N(0H)2 

Ill 10 

7506 

2,6-Pyridlnediol . . . 

2,()-dihydroxypyridine 

C6HsN(0IT)2H2O 

129 11 

7607 

Pyridinepentacarbox- 


C6N(C00H)5 2H20 

335.18 

7508 

ylic acid* 

S'Pyridinesulfonic 


CbH^NSOsH . 

159 If) 

7508M 

acid* 

2,3,4,5-Pyrldinetetra- 


CbHN(COOH)4. 

256 14 

7608P 

carbo^lic acid*(anh.) 

2,3,4.6-Pyridlnetetra* 


C6HN(C00H)4 

255 14 

7508R 

carboxylic acid*(anh ) 

2,3*5,6-Pyridinetetra- 


CiiHN(COOH)4 . 

255 14 

7509 

1 carboxylic acid*(anh.) 
23,4-Pyridlnetricarbox 

ylic acid*. See Carbocinrhom 

eromc acid 


7509H 

2,3t5-INridinetricar- 
bozylic acid*(anh.) 
2,3.b-Pyrldinetricar- 
boxyilc acid*(anh ) 
2,4.5-Pyridinetricarbox 

carbodinicotmic acid 

CbH2N(C()()H1i 

211 13 

7509K 


CbH2N(COOH)3 

211 13 

7510 

ylic acid*. See Berberomr ac 

id. 


7511 

2,4,6»Pyridiiietricarbox 

ylic acid*. Sett Trtmestlir m 

d. 


7612 

3,4,5-Pyridinetrlcar- 

/3-carbocinchoraeronic acid 

C6H2N(C00H)3 

211 13 

7513 

boxy lie acid* 
2,4,6-H^ridlnetriol .... 

2,4,6-trihydroxypyridin(? 

CbH2N(OH)3 

127 10 

7514 

2-Pyridol 

2(l)-pyritlone, a-pyndone 

HOC 6 H 4 N 

95 10 

7515 

3-Pyridol 

3-hydroxypyridinc 
4(l)-pyndone; y-pyridone.. 

HOC 4 H 4 N 

95 10 

7516 

4-Pyridol 

HOC 6 H 4 N . 

95 10 

7517 

7518 

7519 

7520 
7520M 

7521 

7522 

7523 

7524 

a-Pyridone. 

7 -Pyridone. 

2(l)-P>ridone. 

4(l)-I^ridone. 

Pyridoxin. 

a-Pyridylamine. 

/3-Pyridylamine, 

7 -Pyridylamlne. 

Pyrimidine 

See 2~Pyndol. 

See i-Pyridol. 

See 2’Pyrtdol. 

See i-Pyridol. 

See Vitamin Be 

See Pyridine, 2-amino~. 

See Pyridine, 3-amino-. 

See Pyridine, i-amino-. 
1,3-diazine; tn-diazine; 

N OHNiCHCH CH 

80 09 

7525 ! 

7526 

7527 
7628 

2,4(1, 3)- Pyrimidinedlo 
I^rimidlnetetrone. 
Pyrimidlnctrione, 
Pyrocatechol 

miazine 

ne. See Uracil, 

See AUoxan. 

See Barbituric acid. 
1,2-benzenediol • ; catechol ; 

1 j 

CeH.fOIDs 

no 11 

7520 

7530 

7531 

7532 
7633 

7534 

7535 
7530 
7537 
7638 

, dibutyl ether. 

, diethyl ether. 

, dimethyl ether. 

, dipropyl ether. 

, monoamyl ether. 

, monobutyl ether. 

, monoethyl ether. 

, monomethyl ether. 

, raonopropyl ether. 

, 3-methoxy- 

pyrocatechin 

See Benzene, i,2-dibiitoxy-\ 
See Benzene, 1,2-diethoxy-*. 
See Verairole 

See Benzene, l,2-dtproj)oxy-* 
See Phenol, o-amoxy-. 

See Phenol, o-butoxy^. 

See Phenol, o-elhoxy-. 

See Guatacol. 

See Phenol, o-propoxy-. 
pyrogallol 1-metbyl ether . . 

CH80C«H»(0H)2 

140 13 


*N&me approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 


Solubility in errams ner 100 ml of 


form, color 

Boiling 

point, 




No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

7505 

yel rhomb, cr. 


265 


si. s 

Sl. 8. 

V. sl. s. eth. 


f. w or al. 






7505 

ycl need f. w 


195 


si s 

sl. S. 

V. sl. s. eth. 

7507 

cr f eth., 


220 d. 

d 

V. s 

. 

V. sl. s. eth. 


2 H 20 :f w. 

3 H 2 O 


-H 20 . 100 





7508 

need, or leaf 


d 


V s. 

V sl s 

i. eth. 

7508M 

cr. with 2 or 


-H 2 O, 115, 


s. 




3 H 2 O 


d 160 





750SP 

need with 


dried at. 


V. s. 

V. sl s 

V sl 8 eth. ; s, 


2 H 2 O 


115: 227 
d (235) 
dried at 




ac. a. 




100: 187 
d (192) 





7508 R 

cr with 2 H 2 O 


d 150 


V s 




f. w. 







7509 
7509 H 

cr. with 1.5 


si. d. 150 


s. h. 

s. 



or 2 H 2 O 







7509 K 

cr. with 2 II 2 O 


ca. 130 d. 


V. s. 

1 

1 eth., acetic 


f. dll. al. 






anhydride 

7510 







7511 








7512 

leaf or pi 


-H 2 O, 115; 


s h. 





anh 261 





75 1;? 

need or powd 


230 d. 


si s 

3 

s eth 

7514 

col need f bz 


107 

281 

V 8. 

V. S. 

s eth.; sl. s 

Igr. 

sl s. eth. 

7515 

need 


129 


V S 

V. 8 

7516 

col monocl 


-pHaO, 92, 

>350 

100‘5 

V. S. 

V. sl. s. eth.. 




anh. 148 5 




chi., 1 . bz. 

7517 

7518 

7519 

7520 
7520M 

7521 

7522 

7523 

7524 

rr 



124 

R 

R 


7525 








7526 








7527 








7528 

col monocl. 

1 37pii 

105 

240(240-^) 

45 \'» 

V s 

s eth., bz., 


leaf. f. bz., 






chi , alk. 


1 604, 1.615, 

1 650 







7529 








7530 








7531 








7532 








7533 








7534 








7535 








7536 








7537 








7538 

need . . 


38-41 

146-715-16 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt 

7539 

Pyrocatechol, 3- 

3-methy 1-1 ,2-ben2ei)ediol * ; 

CHjC6H3(OH)2. 

124 IS 

7540 

7541 

methyl- 

, 4-methyl-. 

Pyrocatechol-o-acid. 

isohomopyrocatechol ; 2, 
3-dihydroxytoluene 

See 4r-H(mopyrocaterhd. 

See Btnmc and, 2,?rdxhydroxy 



7542 

o-Pyrocatechuic acid. 

See Bemotr and, 2,^dthydroxy 

-. 


7543 

PSTOCOll 

6, lO-dipyrrololl .2-o,l,2- 

C4H8N(C0)2NC4- 

186 16 

7544 

P 3 rrodiii. 

dl-pyrazinedione 

See Hydrazine, l-acetyWi-phen 

Hi 

yl-. 


7645 

I^roi^llol 

1 ,2,3-benzenetnol * ; I'-tn- 

CeHjfOHls 

121. 11 

7546 

7647 

7548 

7549 
7560 

, 1,2-Jimethyl ether 

, l,3>dimethyl ether. 

— — , 1-methyl ether. 

, 2-methyl ether. 

- tnaeetate 

hydroxybenzene 

See Phenol, 2,S-dimethoxy-. 

See Phenol, 2,f)-dimefhoxy- 
See Pyrocatechol, ^methoxy-. 
See Reaoranol, 2~methoxy-. 

f^HsfOOCCHsla 

252 22 

7651 

, tnmethyl ether. 

See Benzene, \,2.^tnmeihoxy- 

*. 


7552 

7553 

, 4-acctyl-. 

, 4-benzoyl-. 

See Gattaeehphenmi 

See Bemophenoue, 2,Z,4'trihyd 

roxy-. 


7554 

, 5-methyl- 

3,4,5-tnhydroxvtolupne 

CH3C6H2(0H)3. 

140 13 

7555 

4-Pyrojlallolcarboxylic 

acid. See/?cwroK 2,3.4-fr 

ihydroxy-. 


7556 

7557 

Ps^oflallolph thalein. 
Pyromellitic acid 

See Gallew. 

1 ,2,4,6-benzerietetiaPar- 

CoH2(COOII)4 . 

251 15 

7558 

7559 

Pyromucic acid. 

, amyl ester . 

boxyhc aeid* 

See 2-Furoic add. 
n-amyl furoate, i)eiityl 2- 

C4H80C00CbHi, 

182 21 

7560 * 

, butyl ester 

furancarboxvlat(5 
n-butyl furoate 

C 4 H 3 O CC)()C4H» 

168 19 

7561 

, 8ec-but> 1 ester 

«cr-butyl furoate 

CJl30C00C4H<). 

lt.8 19 

7562 

— , ethyl ester 

ethyl pyromiHate. ellnl 

C 4 H 3 O COOC^Hb 

140 13 

7563 

7564 

, furfuryl ester 

, heptyl ester 

biroate 

See Furfuryl alcohol. 2-foronh 
n-heptyl furoate 

(%H 3 OCOOC 7 Hii. 

210 27 

7565 

— , he\yl ester 

n-hex.\ 1 furoate 

r4n30C00CbHi3 

190 21 

7566 

, i.soamyl ester 

isoamyl furoate 

CjILO CDOCbHii 

182 21 

7567 

— methyl ester 

methyl furoate 

(J4H30C()i'('H3 

126 11 

7568 

- — . octyl ester 


c:4H/)CO()CsHi7 

224 29 

7669 

, propyl ester 

n-propyl furoate 

(NHaOCOOCUir 

154 16 

7570 

— 3-bromo- 

3-broinofuroic a< id 

C4H2Br()-C()()H. 

UK). 99 

7571 

, 5-bromo- 


BrC4H20 COOH 

190 99 

7572 

_ — .. — , ethyl ester 


HrC4H2r)-C()()C- 

Hb 

219.01 

7573 

, 3-chloro- 

3-chl« »rr)- 2-f lira ncarlwxy lie 

(.MlyClC) CCK)H. 

14G 53 

7574 

, 5-chloro- 

acid*; 3-chlorofiiroic a<‘ul 
5-chloro-2-furaiiearboxyhc 

(\H2C10 COOH. 

146 53 

7576 ’ 

, 5-methyl- . , 

acid*; 6-chiorofuroie acid 

CHaCblliO-COOH 

120 11 

7576 

, , methyl ester 


chjCiHiO coo. 

140 13 

7577 

, 5-nltro- 


CHs 

i N02C4Ho0.C00H 

1.57 08 

7578 

, tetrahydro- 

tetrahydrofuroic acid 

C 4 H 7 O.COOH.... 

116.11 


♦Name approved by the lutc’rnational UnioD of Chemistry 
1020 




ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiliiu 
point, *C 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

im 

leaf f bz 


68 (47) 

241 

s. 

8. 

s. eth., chi., bz. 

7.)40 








7541 








7542 








754.3 

yel. monocl. 


269 

subl. 

, 

V. si. S. 

V. si. 8. eth.; 8. 


leaf. 






ac. a. 

7.544 








7545 

need or leaf 

1 4.5;]- 

I. 3.3-4 

309 

62 . 52 s 

100^*^ 

83 325 eth.; si. 





(293 d.) 



s. bz., chi., 

CSj 

75 if. 








7547 








7548 








7549 








7550 

wh. cr powd 


165 


V V si 


s dll. alk. 

7.551 





h* 



7.552 








755,3 








7554 

need f bz 


12M 




. 

7555 








7.5.56 



1 





7.557 

tncl. tab 


264 


1 42"' 

V s 

si s eth 


(+2HjO) 
f w 


(260-71) 





7.5.58 








7559 

col. liq 

1 n.3.35 


95-7‘ 


00 


7560 

col liq.. . . 

1 0555 


n8-20«: 


00 

» eth. 




83-4‘ 




7.561 

col liq 

1 0465 


67-91 


00 

90 eth. 

7.562 

wh cr. leaf., 

1 09747 , 

;]4 (.30-.3) 

19.5’w 


X 

s. eth. 


1 4691><» 

* 








1 1774 '- 






7.56.3 


4 






7564 

eol liq. , . 

1 00057 


11 6-71 

1 . 

s 


7565 

col. liq. 

1 01 70 7 


I05-7» 

1 . 

s 


7566 

col. liq. 



135-7»!^ 

1 

X 


7567 


1 i78" 


181 3 

1 (si. s ) 

X 

90 eth. 

7568 

col liq. 

0 9885 


126-71 

1 

s 


7569 

col. liq. 

1 075 


211 

1 . (si s ^ 

s 

90 eth. 

7570 

wh. need. f. w 


127 9 


1 3» 

s. 

s. eth.; V. si. s. 








igr., CSs 

7571 

wh. leaf. f. w 


ISb 


V. si. s 

s. 

V. s. eth. 

7572 

pr 

1 .528 ’» 

17 

2.35"’ .. 

1 . 

s. 

s. eth. 

757;] 

wh. cr 


148 5 9 5 


1 . 

s. 


7574 

wh. leaf. . . 


179 80 


0.33* 

s 


7575 

pi. or need. 


108 9 


V. s. h 

V. s. 

V s eth. 


f. w. 







7576 

col. hq 



98i» 



s eth. 

7577 

wh. cr. f. w. 


185 0-5 5 

subl. 

s. h. 

b. 

s eth. 

7578 

wh. cr 

1 19.33 ’ 

21 

131-2M 





Fur explanations and abhreviatiuns see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 


Name 


Synonyms 


Formula 


Mol 

Wt. 


7679 

7680 


Pyromucyl chloride. 
1,4-Pyronc 


See Fwroyl cJdoride. 
4-oxo-l,4-pyran , a-pyrone 


OCH:CH- 


COCHCH 


7581 

7582 

7583 

7584 

7585 


7587 

7588 

7589 


7690 

7591 

7592 


7693 


7594 

7595 


7506 


, 5-hydroxy-2-hyd 

Pyroracemic acid. 
PjTOtartarlc acid 

, a-hydroxy-. 

Pyrotritaric acid 


Pyrrocoline, octahydro 
Pyrro[abi]diazole . 
Pyrrole 


roxy methyl-. See Kojir an 
See Pyruvic acid. 
methylbutanedioic acid*; 
mctnylsuccinic acid 
See Cttramalic and. 

2 ,5-diinethyl-3-furancar- 
boxyhc acid; uvic acid; 
uvinic acid 
-. See Piperdidine. 

See 1, 2,4- Tnazote. 
azole 


COOHCH 2 CH. 

(CH3)C(X)H 

(CH8)2C4H0- 

COOH 


NHCH:CH- 

I 


CH:CH 


, 1 -acetyl- iV-acetylpyrrole 

, dihydro-*. See Pyrrdtne*. 

, 2,4-dimethyl- ... 


CHsCONCJU 

NHC(CHs);CHC- 

I 


(CH3)-C H 


132 11 
140 13 


67.09 

109 12 
95 14 


, 2,5-dimethyl- 


, 1 -ethyl- iV-ethylpyrrole . . 

, 1 -methyl- .^-methylpyrrole . 


, 2-methyl- 


a-metljylpyrrole 


NHC(CH3):CH- 

I 

CH C(CH3) 

c5sNC4H4 . 
N(CHa)CH:CH- 

CH:CH 

NCH(CHs).CH- 

I 

CH:CH 


95 14 

95 14 
81 11 

81 II 


7697 


, 3-methyl- . 


/5-methylpyrrole 


7598 


, 1-propyl- 


JV-n-propylpyrrole 


7599 

7600 

7601 

7602 

7603 


7604 

7605 
7605M 

7606 

7607 

7608 


, tetrahydro-*. 

, tetrahydro- 2-0X0 

, 2,3,4,5-tetra- 

i^o-* 

2-Pyrrolecarboxylic 

acid* 

Pyrrolidine* 


, 2-keto-. 

, 1-methyI- 

, 2-OXO-, 

2-PyrroIidinecarboxyHc 
2,5-Pyrrolidinedione. 
2-Pyrrolidone 


See Pyrrolidine*. 

-. See 2-PyrToltdone. 
lodol 


tetrahydropyrrole; tetra- 
metbylemmine 

See 2-Pyrrdtdone. 
iV-methylpyrrohdine . . . 
See %-Pyrrdidone. 
acid*. SeePrdine, 

See Svcanimide. 
2-oxopynolidiiie; a-pyr- 
rolidone 


NCH:CH(CH3)- 


81 11 


CH:CH 

CH3CH2CH2NC4- 

H4 


C 4 I 4 NH 

C 4 H 4 NCOOH... 

NHCH 2 CH 2 CH 2 C- 


H 2 

CH 3 NC 4 H 8 , 


NHCOCH 2 CH 2 C- 


Ht 


109.17 

570 74 
111 10 
71 12 

85 15 

85 10 


*NBiDe approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, T 

Solubility in grams per 100 ml of 

No. 

Water 

Alcohol 

Ether, etc. 

7579 

7580 

pr„1.5238«*.. 

1 190«-* 

32 5 

217 7 

V. si s. 

3. 

V. s. eth. 

7581 

7582 

7583 

7584 

7585 

tncl, 

1. 4302515 J 

col. need. f. w . 

1 410 

111 

135 (136-7) 

d. 

subl. 

66 7» 

0.25>M 

71 

V. s. 

8. eth ; 110’® 
me. al. 

V. 8. eth. 

7587 

7588 

7589 

col liq., 1.5035 

0 948y. 

(0 9669y) 


131 


V. B. 

V. 8. eth.; s. 
bz., dil. a.; i. 
dil. alk. 

7590 

7591 
7592- 

liq . . . . 

pa. bl. fluores 
hq. 

0 927^ 


181-2 

165’“ (171) 

si s. 

si. s. 

V. 3. 

d. HCl 

V. 8. eth.; s. bz. 

7593 

oil, 1.50357. 

0 935 


165 (169) 

V. si. s. 

S. 

8. eth. 

7594 

7595 

col hq , 

1 4888W 

0 88815 

0 9203 


130-1 

114-6’“ 

j. 

00 

ao 

oo eth. 

90 eth. 

7596 

liq 

0 945 


148 

i. 

90 

CO eth. 

7597 

liq 



143 



si. s. dil. a. 

7598 

7599 

7600 

7601 

7602 

liq 



145.5-6.5 




yel need f. 
dll. al 

monocl pr 

i 

d 150 

191 5 d. 

d 208 5 

0 02 

s. 

5 8» 
90% 
s. 

50 eth.; s. bz , 
chi. 

8. eth. 

7603 

col. liq . . . . 

0 871 1»; 

0 8520M 


88 5 

DO 

00 

00 eth. 




7604 

7605 
7606M 

7606 

7607 

7608 

liq 



81-3 

B. 



cr 

1.116“ 

24 6 

245 

V. B. 

V. 8. 

V. 8. eth. 



(250.8) 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

7609 

7610 

7611 

PSTTolinc* 

I^rolylene. 

a*Pyrromonazole. 

dihydropyrrole* 

See l,^Butadtene*. 

See Pyrazole. 

C 4 H 7 N . 

69.10* 

7612 

Pyruvaldehyde, aldoxime 

2 -oxopropanal 1 -oxime*; 
isomtrosoacetone 

CHjGOCHrNOH. 

87 08 

7613 

Pyruvic acid 

2 -oxopropanoic acid*; o- 
ketopropiomc acid ; pyro- 
racemic acid; acetyl- 
formio acid 

CHiCOCOOH . 

88 06 

7614 

, ethyl ester, .... 

ethyl pyruvate 

CH,OOeOOC 2 H«. 

116 11 

7615 

, methyl ester. . 

methyl 2 -oxopropanoate*; 
methyl pyruvate 
2 -oxopropanenitrile • ; 
acetyl cyanide 

CHjCOCOOf^Hi 

102 09 

7616 

P 3 Tuvonitrlle 

CHiCdCN. . 

69 06 

7617 

Quercetin 

3.3',4',5,7-pentahydroxy- 
flavone , melctin ; sophorelin 

t'uHioO?. .. 

302.23 

7618 

d-Quercitol 

cyclohexanepentol* (one 
form) , d-Quercite 

CoH7fOH)6 . 

164. Ur 

7619 

Quercltrin 

CiiNaoOii. . . 

448.37 

7620 

Ouinacetophenone. 

See Acetophenone, 2,!>-dihydrof 


173.16 

7620M 

7621 

Quinaldic acid tanh ) 

, 4-hydroxy-. 

2 -quinolinecarboxylic acid* 

See Kynurentc acid. 

GiHeNCOOH 

7622 

7623 

7624 

7625 

Quinaldine 

, hydroxy-. 

, methyl-. 

Quinali^en. 

2 -mcthylquinohne . , . 

See Qmnoltnol, 2‘nidhyl-. 

See Qutnoltne, dxmeth^. 

See Analnen. 


143 18 

7626 

Quinalizarin 

1 ,2,5,8-tetrahydroxyaT)thra- 
({Uinone , alizarin bordeaux 

fflO) 2 C«H 2 (CO) 2 - 

CMOHh 

272 20- 

7627 

7628 

7629 

Quinamine 

p-Quinanisolc. 

Quinazine. 

See Quinoline, fi-methory-. 

See Qumoxaline 

(’iqH?|N302 . . 

312.40 

7630 

Quinazoiine . . . 

l>eiizo(o] pyrimidine: 1,3- 
benzodiazine, phenmiiiziiie 

(;6H4N CHN Cfi 

130 14 

7631 

, 3,4-dihydro-.^- 

phenyl- 

orexin , phenzoline; cedrjir 
nne 

rbH 4 N:GHN- 

(CbihicH-. 

208.25 

7632 

Qulnhydroue . 

beuzotiuinhydroue. . . 

CBH4()2Cbn4f()Hr 

218 20 

7633 

Quinic acid 

1 ,2,4,5-t.etrahydroxycyclo- 
hexanecarboxy he acid * 

(H()) 4 CaH 7 CX)t)H 

192 17 

7634 

Quinicine 


324 41 

7635 

, oxalate (</) 


(C29H24N?Ol')2 Hl- 
C.04-9H2() 

901 00 

7636 

Quinidine 

coiKjiiimne . 

C9oH24N202 2 IH 2 O 

369 45 

7637 

, bisulfate 

1 

C2oH24N202-H2- 

SO 4 4 H 2 O 

494 55 


♦Name approved by the Inti rn itionai Uniou of Chenuatry. 
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ORGANIC COMPOUNDS (Continued) 



(Vybtalline 
form, color 

J )en,sity 

Melting 

Boiling 

Solubility in grams per 100 ml of 

No 

and index of 
refraction 

g-z'ml 

point, 

point, ®C 

Water 

Alcohol 

Ether, etc 

7609 

liq 

0 91(1'" 


90 

V s. 

00 

00 eth. 

7610 







7611 








7612 

loaf, f cth 

1 074»'' !> 

69 

subl 

V s 


V. s. cth,:v .si 


eol. liq. 






8 pet. cth. 

76 KJ 

1 2(>7 

13 6 

165.«l d 

00 

00 

00 cth. 

7614 

eol. liq. 

1 060 y 


1 44 , 55*’ 

si s. 

ao 

ao eth. 

7615 

eol litj 

1 I.')*!® 


137 

si s. 

oe 

« eth. 

7616 

rhomb 



<‘3 

d. 


s. eth. 

7617 

yel need 


anh 310 d 

.subl. 

0 35 

0 18 

V si. 8 . eth.; s. 








alk. 

7618 

eol. monoel 

1 5H5‘’ 

"•!} 

(1 

10 c 

si s 

i cth. 

7619 

yel need or 


2.50-2. 18.5, 


0 04-’», 

25 6 ^« 

0 8 eth , s. alk 


leaf 


(168 d) 


0 69'®« 


sol , amyl ai , 








ac a 

7620 

762()M 

lu'ed with 


1.5 () anh 


si s e . 


V s h bz. 


2 H 5 O f w , 
anh , cr f 
bz 




.s h 



7621 








7022 

eol licj 


j 

2 16 - 7 

V si s 

s. 

s. eth., cbl. 

7623 







7624 








7025 








7026 

red rhomb. 


> 275 

subl 

1 

V si B 

V si s. eth. 


need. 







7627 

need .... 


172 


1 

s s h. 

s. h eth. 

7628 








7029 








7630 

pi f pet oth 


18 

213 

\ s 

s 

s eth. 

7631 

hex pi . 

1 J'tiM 

95 



s 

s cth. 

7632 

dk grn. 

1 401 

171 

subl 

s, h. 

V s 

V s. eth.; s 


rhomb pr 






NHiOH.d 

fhl 

7633 

eol monoel 

1 637 

163 

d 

40> 

s 

V. si s eth , s 


f. w 






ac a 

7634 

yel. oil 


60 


si S. 

s 

s eth , chi 

7635 

pr f ehl or 


149 


s h. 

.s. 

s chi. 


need f. al 







7636 

pr f al , la] 


171 5 d 


0 05’^' 


4.5“ eth : s 


274 7”” 
in al ' 

+ chl 




I'i 


chi 

7637 

hair-like 




12 

V si .« elh 


need , bl. 
fluores in 








sol , la) 

184 17“d 3<; 
sol in ohl. 




1 

! 

j 



Fur explanations and abbreviations ecc begiunmg of table 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt 

7638 

Quinidine, hydrochloride 

id) 


C20H24N2O5HC1 

H2() 

378 89 

7639 

, sulfate (d) . . 


(C20Ho 4N2()'-)2H2- 
S04 2H2t) 

782 93 

7640 

Quinine (anhydrous) 


C20n24N2O-.. 

324 41 

7641 

Quinine (hydrate) 


C 20 H 24 N 2 t )2 yHzU. 

! 

378 46 

7642 

, arsenate 


(C2oH24N202)2- 
H 3 A 8 O 4 8 H 2 O 

934 88 

7m 

, bisulfate 


C2qH24N?()2 Hi- 

St)4 7 H 2 O 

548 60 

7644 

, dihydrochloride 


r..()H -4N20.- 2HC’l 

397 34 

7645 

, formate i 


rj,H24N202 

IICOOH 

370 44 

7646 

, hydrobromidc 


C2f.H24N202 HBr 
H2() 

423 35 

7647 

, (mono) hydrochloride 


C2oH 24()2N2 HCl 

360 88 

7648 

, (mono) hydrochloride 

(hydrate) 


C2oH 2402N2 HCl 
2 H 2 C) 

396 91 

7649 

, lodosulfate 

herapathite . 

4C2oH24N20:. . 3 H 2 . 
S()4 2HI I 4 61120 

2463 50 

7650 

, salicylate 


('2oH 24N2()2 Crlle- 
03 H 20 

480 55 

7651 

, sulfate 


(C2oH24N202)2. 

HaSOi 

746 90 

7652 

, sulfate (hydrate) 


(C2oH24N202)2 H 2 - 
SO 4 21120 

782 93 

7653 

, urea-hydrochlonde 


C->aH2402N2 IICl 
COfNH2)2HCl 
5 H 2 O 

547 48 

7654 

, valerate 


C 20 H 24 N 2 O 2 CsHift- 
O 2 H 2 O 

CaH4(C0)2C6H2. 

(0H)2 

444 56 

7655 

7656 

Quinizarin 

Quinol. 

1 ,4-dihydroxyanthraquinone 

See Hydroquinone 

240 20 

7657 

Quinoline 

i 

benzo|6|pyridine; 1-ben- 
zazme 

Cr.H4N;CHCH:CH 

129 15 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, “C 

(Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, ®C 

Water 

Alcohol 

Ether, etc. 

7m 

asbestos-likc 


anh 


1 6!» 

V s 

V. si. s. eth , V. 


pr . [a] 

2 212- 
2 562“d 

97% al 


1 258-9 d 

1 




s. chi. 

7039 

pr or need ; 




1'^ 

12 

V si s eth , s 


sol fluorcfe 
bl,[a]+ 

184 17“d 

3% sol. in 
chi 






chi. 

7640 

amor powd 


174 9 


0 0571 

166 

22 2 eth. 

7641 

flaky or 


57 


0 064 

154 

73 8 eth ; s. 


micro cr. 






chi , bz , CSs, 


powd efflor , 

1 620, 1 625, 

1 630, [a] 

-145 2°>ii 






oils, glyc. 



7642 

wh cr 




s h 



7643 

sm. ortho- 


JOOd. 


11 1 

5 36 

0 056 eth.; s. 


rhomb need 
ofBor. 






chi. 

7644 

wh powd or 




166 6 

10 3 

V si s. eth. ; si. 


need 






s cbl 

7645 

cr powd . 


109 


3 

s 

V si 8. eth : s. 








chi 

7646 

silky cfQor 


152-200 


2 5 

149 2 

6 25 eth.; s. 


need 






chi 

7647 

silky efflor 


158-60 

259 d 

5 6'''- 

16625 

0 4225 eth ; s. 


need , («] 






CS 2 , bz , oils. 


-1 44.98“!'- 






glyc,NH40H, 
KOH sol., a 

7648 

silky efflor 


156-90 


5 55 

166 

0 415 eth ; s. 


need, [a] 






chi., glyc 


-144 






7649 

red-grn 




d 

0 12 c., 



dicnroic cr 
or olive grn 
powd 


185 d. 



s h 


7660 

col need 



1.3 

8 8 

0 88 eth ; b. 








chi., glyc. 

7651 

silky efflor. 


anh. 235 


0 1425 

1 16*5 

si s eth ; s. 


need. 






CSi, bz , oils, 
glyc , KOH 
sol , NHiOH, 



I 





a ; si. s chi. 

7652 

silky cr. or 


205 


0 139 

1 16 

si s eth., chi.; 


need , efflor 






8. glyc. 

7653 

wh pr. or 
powd. 


70-5 


111 1 

51 4 


7654 

cr. powd . 


90 


0 8 

50 

7 eth. 

7655 

red need. f. al 


194-5 

subl. si. d 


s 

s eth., bz., 








KOH, H 2 SO 4 

7656 








7657 

col liq , 

1 096^ 

-19 5 

237 7 

b 

00 

00 eth., CSi 


1 62450*<-8 

i 






For explanationjs and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Nam*! 

Synonyms 

Formula 

Mol. 

wt. 

7(568 

Quinoline, 2-amino- 

a-quiriolylamine . . 


144 17 

7{i5{) 

, 4-amlno- . . . 

7 -<liiitioIylaimne 

NHst'^jHcN 

144 17 

7(it)l) 

7661 

, 5-benzamido-8-e 

, 2-chloro- 1" 

thosy-. Soe AnnUgerL 
«-phloroquiiioline 

C1C»H«N 

163 60 

7662 

, 3-chloro-* . . . 

/3-(l»loroquinohne 

CIC 9 H 6 N 

163 60 

7663 

4-chloro-*. 

7 -(hli>r<Knnnohne 

ClCjHcN 

163 60 

7664 

- — , decahydro-*. . 


C^Hi.N . 

139 24 

7065 

2,3-dichloro-* . 


r,H9Cl-.N 

198 05 

7066 

, 5,8-dichloro-+. 


(mCl-,N 

198 05 

7t)(i7 

— — , 6,8-dichloro-’' . 


C»HtCljN 

198 05 

7068 

, 7,8-dichloro- . 


C.H9C15N 

198 05 

7670 

, 2,3-dimethyl- 

8-iiiet hy iquinaldine 

fCHjlaCoHkN 

157 21 

7671 

, 2,4-dimethyl- . 

4-!nethylqumal(line 

(CH.i)2C»H»N. . 

157 21 

7672 

, 2,6-dimethyl . . 

Tvtoluquinaidine; 6-iiiethyl- 
qmnaldine 

(CHs)2C9HfcN 

157.21 

7673 

, 3, 4-dime thyl- 

(CHj)2C.H»N 

157 21 

7674 

, 5,8-dimethyl- 


((’H8)2C»H9N 

157 21 

7676 

, 6,8-dimethyl- 

^-(•ytiHohdme 

(CH3)2CoH*N 

157 21 

7676 

, 2-homopiperonyl 

, 6-methoxy- . . 

-4-methoxy-. See Cuspartn 

f. 


7677 

p-quiiianisole, methyl 6- 

CsHjNOCHj . 

159 18 

7678 

7679 

, 2-methyl-. 

, 3-methyl- 

(luinolyl ether 

See Qainaldine 
(S-methylquinohiic 


143 18 

7680 

7681 

, 4-methyl-, 

, 6-methyl- 

.‘Ve hffndine. 

CHsOoHeN 

143 18 

7682 

, 7-methyl- .... 


CHsCoH.N 

143 18 

7683 

, 8-methyl- . . 


CH^CbHbN 

143 18 

7684 

7686 

, l-methyl-1,2,3,4- 

, S-nitro--** . 

tetrahydro-. See Kairohnr. 

NOaCdleN 

174 15 

7686 

, ^-nitro-->= 


NOsC'bHcN 

174 15 

7687 

, 7-nitro-* 


NO‘-r9Hr.N 

174 15 

7688 

, S-nitro-’f'. 


NCMWIgN 

174 15 

7689 

, 2-phenyl- . . . . 



205 25 

7800 

, 6-phenyl- 


C6Hs(^,HoN 

205 25 

7691 

, 8-phenyl- 

, 1,2,3,4-tetra- 


C«H6CgH«N 

205 25 

7692 


C9HuN. 

133 19 

7893 

hydro-* 

, 1,2,3,4-tetrahydr 

o-6-methoxy-. Sec TJudlin 

f. 


7604 

, 2,3,4-trimethyl- 

(\H4N(CH8)3 

171 23 


*Num •pproved by the Intcriuitional Union of Cheniiatry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ral 



Solubility in crams per 100 ml of 


form, color 
and index of 
refraction 

Melting 
point, “C 

Hoiling 

point, 




No. 

Water 

Alcohol 

Ether, etc. 

7658 

leaf f w 


129 


V si s 

V. s 

V 8. eth.; 3 






c , .s h 


chi ; sl s hi , 
Igr 

V 8. chl , sl s. 

7659 

need 


aiih 154; 

-HaO, 100 

s 

s 


(-flHsO) 


+ lHsO, 




Igr, CSz 


f w 


09-70 





7(500 








7661 

iKM-d f. dll al 

1 2751’ 

:i7~8 

266-7 (27()) 

1. 

s. 

s eth., bz , Igr 

7662 

byg 



255’« 




766:1 

or 

1 251 

31 

261’« 


V s 

V. 8. eth.; s. 








dll. HCl 

7664 

(ae) col luj. 

0 942(.- 

-40 

205-6 

.si s 

s 

8 eth. 


* 


(8.1-3 S'") 





(irons) wh. cr 

0 902 1-"--' 

48 

263’»4 

s h 

V. b 

V. 8. eth. 

7005 

rr f dll al 


104-5 


, 

s 

s eth., bz ; sl. 








s Igr. 

7666 

ah. need f al 


92-3 



s 

s eth 

7607 

need f. eth 


104-5 

volat 


b. 

s. eth. 


or al 



>l(t0 




7668 

need 


,-i5 n 



s. 

8 eth 

7670 

yel not'd or 

1 lOld'* 

nK-y 

261 (2471 

si 8 

s 

8 eth., Igr. 


leaf 







7671 

1,1, 

1 001 -- 
i 


264 

\ sl S 

V s 

V s eth. 

7072 

trim f mb 


GO 

26(5-7 

sl 8. b 

8 

s eth. 





(269-615 




7t)78 ’ 

cr 


73-4 (65) 

290’” 

1. 

s. 

s eth. 

7o74 

Ik, 

1 070"' 

4-5 

2(55”« 

sl S. 

s 

s eth. 

7675 

liq . 

1 00(55* 


269 

.sl .S 

s. 

3 eth. 

7076 







lull 

llQ 

1 (5()j®, 

<-18 

186»» 


8. 



1 154’* 






7o78 








7679 

col h(j or cr , 

1 074 

14 

250 

1 

.s 

8 eth. 


1 60(yjr)« » 







7t)80 








7681 

1 61412* 

1 0(.0 

10-4 

255 

V sl s 

s. 

s. eth. 






0) 



7682 

yel oil. 

1 072 

<-2() 

252 5 

V sl 8 

s 

s eth 





(l) 



768^1 

hq 

1 073 


M7 3-8 3'” 

V sl s 

s. 

8. eth. 





(1) 



7684 








7685 

nc('d f w 


72 

.subl. 

sl. s h 


s. bz. 

7686 

nc(d 


150 

.s\ibl 

! V sl s 

V sl s 

V. sl s. eth . V 





< , b h 


8 bz., sl s 
Igr. 


7687 

need f al 


i:53 



sl s 

V 8 eth 

7688 

nionocl. need 


89 


\ sl s 

s. 

8 eth , bz. 


f al 




c 



7()89 

need f al 


8(5 

36.3 

sl s 

V 8 h 

V s eth. 

7690 

trim f eth. 

1 195 

111 

260” 

V sl s 

8. 

s. eth. 


or al. 







7601 

thk fluoros oil 



283»»’ 


s 

s eth., bz. 

7(592 

col -yel cr , 

1 055 

20 

251 

V. .sl .s. 

00 

ao eth. 


1 59;5:ii-’s 9 







im 








7094 

cr 


CO 65 

285 





For t 'Kplaiiation'! and abb^l■V)Jitlorl^ sc« beginning of table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mol 

Wt 

7695 

Quinoline, 2,4,5-tri- 
methyl- 


Cs,H4N(CH3)3 

171 23 

7696 

, 2,5,7-trimethyl- 

tetracoline. 

C9H4N(CII.3)3 

171 23 

7697 

, 2,6,7-trimethyl- 


CsHiNtCH,); 

171 23 

7698 

7698H 

, 2,6,8-trimethyl- 

2-Ouinolinecarboxylic 

acid*. Sec Qinnaldtc and. 

CbH4N(CH3)3 

171 23 

7698K 

7698M 

3- Quinolinecarboxylic 
acid* 

4- Quinolinecarboxylic 

acid*. See Ctnchornmc and 

CsHfiNCOOH 

173 16 

7698P 

5-Quinolinecarboxylic 

acid* 


CsHfiNCOOH 

173 16 

769811 

6-Ouinolinecarboxylic 

acid* 


(\HoNC()OH 

173 16 

7098T 

7-Quinolinecarboxylic 

acid* 


CsHfiNCOOFi 

173 16 

7698V 

8-Quinolinecarboxylic 

acid* 


(WfiNOOOH 

173 16 

7699 

7700 

Quinolinic acid 

2-Quinolinol. 

2,3-pvruhnedicarboxylic 

acid* 

See Carbostyrtl. 

C4H.3N(C()()H)> 

167 12 

7701 

4-Quinolinol 

kynunne 

HOCjHeN 31120 

109 20 

7702 

, 2-methyl- 

4-!iydroxyquinaldine 

CioIIaNO 

150 18 

7703 

5-Quinollnol, . . 


HOCsHgN 

145 15 

7704 

6-Quinolinol 


HOCylLiN 

145 15 

7705 

, 2-methyl- 

()-hydroxyq uinaldine 

Ci()H»NO 

159 18 

7706 

7-Quinolinol . 

HOCbHlN 

145 15 

7707 

, 2-methyl- 

7-hydroxyquiiiaIdine i 

CioHsNO 

159 18 

7708 

8-Quinolinol. 


HO('bH„N 

145 15 

7709 

7710 

7711 

7712 

7713 

, 2-methyl- 

2(l)-Quinolone. 

, 3,4-dihydro-. 

a-Quinolylamine. 

7 -Quinolylamine. 

8-hydroxyquinaldin(' . 

See Carboslyril 

See UydrocaTlmlynl. 

See Quinoline, 2-amino-. 

See Quinoltue, 4-amino- 

CioHbNO 

1 1.59 18 

1 

i 

1 

7714 

Quinone (para or ordi- 
nary) 

p-beiizo(i uinone , 1 ,4 -c3t 1(>- 
liexadieiiedione* 

0 C..H 4 0 

KIN 00 

7715 

, bischloroimide 

j)-beiizo(}uinorie bischloro- 
imide 

Cf.H4(-Nni)2 

175 02 

7716 

, chloroimide 

p-benzocjuiiione monoehloro- 
imidc 

0 CfiH4 NCI 

111 56 

7717 

7718 

, dioxime 

, monoxime 

7 >-benzoquinonc dioxime 

See Phenol, 'p-nilrofto-. 

Cr,H4( N 01 1)2 

138 12 

7719 

, 2,6-dichloro- , . , 

2, 6-dichloro-/>-beazoq uinone 

rcibci.02 

176 99 

7720 

, 2,5-dichloro-3,6- 

di hydroxy-. See Chlornnihr 

and 


7721 

7722 

7723 

7724 

7725 

7726 

, 2,5-dihydroxy- 

, 2,5-dihydroxy-3,6 

, 2,3-dimethyl-. 

, 2,5-dimethyl-. 

, 2,6-dimethyl-. 

, 2-methyl-. 

2,5-dihydroxy-;>-benz(Kpii- 

iTone 

-dinitro-.'See Nitranihc and 
Sec 0 - \ yloqumone. 

See Phlorone 

See m-Xyloqutnone. 

See Toliuiuinone. 

Cell 02(011)2 

140 09 

1 


♦Name approved by the International Umon of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, "C 

i 

! Solubility in crams per 100 ml of 


form, color 

Boiling 
point, "C 

I 



No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

7695 

need, f w 


63-4 


s. 



7696 

pr. 


43 

285-7 

V s 

V 8 

V s eth. 

7697 

monocl 







7698 

monocl pr 
f Igr 


4b 


' 

V s 

V s Igr 

7698 H 







7698 K 

tab. f dll al 


275 si d 


si s c , 

S. 







s h 



7698M 

7698P 

rr by subl 


338-40 

snbl 

V si s 

V sl s. 

1 . eth., bz., 
CS 2;8 min. a., 
alk. 

7698R 

pr by subl 


290-1 

subl 

V si 8. 

s. h. 

s min a., alk. 

7698T 

need, f w 


248 5-50 

subl. 

V si. 8 

s. 

i eth. 


or al 




c 



7698V 

need f w 


180-7 5 

subl 

s b. 

s. h. 

9 . min a , alk. 

7699 

monocl pr... 


190 d (195) 


0 55«5 

; sl. s. 

V sl s. eth. 

7700 








7701 

col monocl 


3 H 2 O, 52, 

>3(K)d 

0 4715 

s. 

sl s eth. 


ne(><] f w 


-H 2 O, 110, 
anh. 201 





7702 

pr. f w 


231 

d 

1 c, 

10 h. 

s. 

V sl s eth , bz. 

7703 

pr or leaf. 


224 

subl 

.si s. 

8 . 

sl s. eth ; V s 


f al 






h Na 2 C 08 , 1 
Igr 

V sl s eth ; s. 

7704 

sm pr f al 


193 

3G0 

V si s 

sl S. 







alk. 

7705 

cr 


213 

si d 

V si s 

S. 

s eth. 

7706 

pr f al 


235-8 d 

subl. 

si 8 

V s. 

s alk. 

7707 

leaf f al 


232-4 

si d 

1 

s h 

8 eth 

7708 

pr f dll al 


76 (73-4) 

206 9 

V si s 

V 8. 

sl s eth.; s. 







dll alk. 

7709 

tricl pr. f al 


74 

267 




7710 







7711 








7712 








7713 








7714 

yol monocl 

1 .51 S- 

115 7 

subl. 

si 8. 

s 

s eth , h Igr , 


pr f w 

* 





alk. 

7715 

need f w 


124 d. 


sl s h 

s h. 

s eth. , V. s. bz. 

7716 

yel cr f Igr 


84 7-5 0 

ixp. 

s h 

V 8 h. 

V s eth , chi , 








s a. 

7717 

col or yel 


240 d. 


s h 


8. NH 4 OH 


need. 







7718 








7719 

yel rhomb. 


121 

subl. <120 

sl. s. 

s. h. 

s chi. 


pr f Igr. 
or bz. 







7720 








7721 

dk yel need 



subl. 

V sl s 

s. 

V sl s eth ; s. 


f et al. 



215-220 d 



ac a. 

7722 








7723 








7724 








7725 








7726 









For explanations and abbreviations see beginning of table, 
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PHYSICAL CONSTANTS OF 


No 

Name 

Sy iionyms 

Formula 

Mol 

\\t 

7727 

Quinone, nitro- 



153 09 

7728 

7729 

7730 

, tetrachloro-. 

, tetrahydro-. 

, tetrahydroxy- 

See Chlorantl 

See l,i-Cyclohexa7iediorte* 

(H0)4r!BO2 . . 

172 09 

7731 

— — trichloro- . 


CUl6H()2 

211 44 

7732 

Quinovic acid . 


C32H4s()6 

528 71 

7733 

Quinoxaline 

benzopvrazine , 1 ,4-benzo- 

N 

130 14 

7734 

7735 

Racemic acid. 

R acid. 

diazine, quiriazme 

See dl^Tartanc and 

See 2-NaplUhol-Z,^di8ulfontc 

ncid 


7736 

Raiiinose 


CisTlc^Oif, 5H..0 

594 52 

7737 

Resacetophenone . . . 

2,4-dihvdroxyacctoplienoiie. 

CH3C()C6H3(0H)-> 

152 14 

7738 

7739 

, 4-inethyl ether. 

Resod iacetophenone 

See Peouol 

4 , 0-diacety Iresorci aol 

(CEsCOhC.'H^ 

194 18 

7740 

Resorcinol 

l,3-b(*nzenediol*; resorcin 

mh 

U6H4(0H)2 

no 11 

7741 

7742 

7743 

7744 

7745 

7746 

7747 

7748 

7749 

7750 

, diethyl ether 

, diisoarayl ether 

, dimethyl ether. 

, di propyl ether 

, monoarayl ether 

, monobutyl ether. 

, monoethyl ether 

, monomethyl ether 

--- monopropyl ether 

, 4-amyl- 

See Beyizrnr, 1,3-dicMorj/-* 

See Benzene, l,'6~dtisoan(>xij- 
See Benzene, l,‘i-di7nethoTii-* 
See Benzene, l,Z~dipropoTy-* 
See Phenol, m-amoxy- 
See Phenol, m-butoxy-. 

See Phenol, m-eihozy-. 

See Phenol, m-methoxy~. 

See J^henol, m-propoxy-. 
I-n-ainyl-2,4-dihydroxy- i 

CH..fCH2)4Cr,Hv 

180 2t 

7751 

, 4-benzoyl-. 

benzene 

See Benzophenone, 2,i-dihydro\ 

(0H)2 

ry~ 


7752 

, 4-butyl- 

l-n-butyl-2,4-dihydroxy- 

CH3(CHd:AH.,- 

166 21 

7753 

, 4-caproyl-. 

benzene 

See Caprophenone, 2,A-<hhydro\ 

(0H)2 

•ry- 


7754 

7755 

7756 

, 4,6-diacetyl-. 

, dihydro-. 

, 2,4-dimethyl- 

See Remhacelophenone 

Sec \,Z-Vyclohexanedxone* 
2,4-dmiethvl*l ,3-benzenedi- 


138 16 

7757 

, 2,5-dlmethyl- 

(il * , 2,4-dihydroxy-m-xyleiie 
2,5-diraethyl-l ,3-beiizenedt- 

('CH.O.CeHsfOH)-. 

138 16 

7758 

, 4,5-dimethyl- 

ol*, p-xylorcinol , ^-oreinol, 
2.6-dihv(iroxy-;>-xylciie, be- 
torcinol 

4,5-dnnethyl-l ,3-l)enzenedi- 


138 16 

7759 

! 

, 4,6-dimerhyl- 

ol*, 3,5-dihydro\y-o-xyleMP 

! 

4,6-dimethvl-l ,3-benzene(li- 


138 16 

7760 

, 2,4-dinitro- 

ol* , ffi-xylorcinol , 4,6-di- 
hydroxy-w-xylciie 
2,4-diiiitr()-l ,3-benzenedioI * , j 


200 11 

7761 

, dithio- 

i»-diriitrore8orein i 

1 ,3-benzenedithiol • , m-pheii- 

(:jT4fSH)-. 

142 23 

7762 

, 4-ethyl- . . 

> lene dimercayitan 

1 ,3-dihydroxy- l-etliyllien- 


138 16 

7763 

, 4-hexyl-. . . . 

zene 

1 •n-hexyl-2,4-di hy (Iroxylien- 

CH3((1H2)6C6H3- 

194 27 

7764 

, 4-i8oamyl-. 

zene , cajirokol 

2,4-<iihydroxy- 1 -iwiaraylben- 

(011 !•. 

180 24 



zene 

i 1 

CoHarOH)^ 



' Name approved by the InlernatKinal Union of Chemintry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 

Melting 
point, ®C 

Boihng 

point, 

Solubility in grams per 100 ml of 


form, color 
and index of 
refraction 




No 

Water 

Alcohol 

Ether, etc. 

7727 

yel 


d ca. 206 


V s. h 

s. 

sl s. eth. 

7728 








7729 








7730 

bl. cr . 


d. 


3. h. 

V. s. 

sl. 3. eth. 

7731 

yel. leaf. f. w 


168-9 

subl. 

1. 

sl. 8. 

V. 8. eth. 

7732 

wh. cr. powd 




1. 

sl s h 

1 . eth.; s. chi., 
NH 4 OH 

7733 

wh. er., 

1 13 

30 5 

226 

s 

s. 

s. eth.; « bz. 


1.62311«* 







7734 








7735 








7736 

need. f. w 

1 -IG.!" 

anh 118 9 

130 d 

14--», 

V .sl 8 

1 eth.; 8. me. 






« h 


al 

7737 



147 


1 

s. 

s eth. 

7738 






7739 

wh. need 


180 


1. 

sl a 

s eth. 

7740 

col rhomb. 

1 28.V' 

110 

270 5 

229’» 

2i:;^- 

V 8 eth.; s. 


tab f w. 



(281 4) 



glyc., bz., 


or bz 






amyl al. 

7741 








7742 








7743 








7744 








7745 








7746 








7747 








7748 








7749 







3 eth. 

7750 

cnl 


71 5 3 0 

loS-70^ 

> si .s 

s 

7751 







s. eth. 

7752 

col 


47-8 

196-200‘‘»< 

V si .s 

s 

7753 








7754 








7755 







V. 8. eth. 

7756 

need, by subl 


149-50 



V 8. 

7757 

tetr. f. w. 


163 

277-80 

s 

s 

s eth. 


or bz. 







7758 

need f bz , 


-hlHoO, 

subl. 

s. 

V. s. 

V. 8. eth.; s. ac. 


pr t+lHjOl 


115-7, 




a.; sl. s. chU 


f w. 


anh 




bz.; V. sl. s. 




136-7 




eSa 

7759 

monocl cr. 


124 5-5 

276-9 

s 

s 

s. eth. 

f w., chi 



subl. 





or bz 



subl ; exp. 




7760 

yel leaf 


147-8 

sl ^ 

\ s 

V. 8. eth.; s. 







chi 

7761 

col. shiny er 


27 (25) 

243-5 

1 


s eth., alk. 

7762 

col pr 


98-9 

1311- 

b. 


s. oth. 

776;i 

col net>d . . 


08-70 

178- 80< 

0 05 

V s 

V s eth.,acet.: 








8 bz ; sl. s. 
pet. eth. 

7764 

col 

i 

61 2 5 

177 S« 

j V .sl s 

s. 

3. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

7765 

Resorcinol, 4-i8obutyl- 

2.4- dihydroxy-l-i8obutyl- 
benzcnc 

2.4- dihydroxy-l-isohexyI- 
benzene 

(CHa)2CHCH2- 

C*H3(0H)2 

(CH3)2CH(CH2)8- 

C5H,(0H)2 

166 21 

7766 

, 4>isohexyl- 

194.27 

7767 

, 4-i8opropyl- 

2.4-dihydroxy-l-isopropyl- 

(CH3)2CHC6H8- 

(0H)2 

CH80C6H3(0H)2 

CH80C6H3(0H)2 

152 19 

7768 

7769 

, 2 -methoxy- 

, 5-methoxy- 

pyrogallol 2-methyl ether , ., 
phloroglucmol monomethyl 
ether 

2-methyl-l,3-benzenediol* ; 
2,6-dinvdroxvtoluene 

140 13 
140.13 

7770 

, 2 -methyl- 

CHsCeHafOH):.. . 

124.13 


7771 

, 4-methyl- 

See Cresorctnol. 



7772 

, 5-methyl- 

See Oranol. 



7773 

, 4-propibnyl-. 

See Propiophmone, 2,i~dihydr 

oiy-. 


7774 

,4-propyl-. . , 

2,4-dihydroxy- 1-propyl- 
iienzene 

See Benzophmone, 2,2',6-triAy 

CH3(CH2)2C6H». 

(0H)2 

droxy-. 

152.19 

7775 

, 2 - 8 alicylyl-. 


7776 

, 2,4,6-tribromo-. 


Br3C6H(OH)2. . . . 

346 83 

7777 

, 2,4,6-trimethyl-. 

See Mesomnol 


7778 

, 2,4,6-trinitro-. 

See Stypkmc acid. 



7779 

Resorcinolphthalein. 

See Fluorescein. 



7780 

/^-Resorcylaldehyde 

2,4-dihydroxybenzaldehyde ; 
2,4-dihydroxybenzenccar- 

(H0)2C6H3CH0.. 

138.12 



bonal* 



7781 

, dimethyl ether. 

See Benzaldehyde, 2,4-dmeihox\ 

y-. 


7782 

of-Resorcylic acid . . 

3,5-dahydroxybenzoic acid ; 

(HO)2C6H3COOH 

181.14 


3,5-dihydroxybenzciiecar- 
boxylic acid* 

UH2() 



7783 

/S-Resorcylic acid .... 

2,4-dihydroxyben20ic acid ; 
2,4-dihydroxybenzcuecar- 

(H0)2C6H3C00H 

3 H 20 

208 17 



boxylic acid* 



7784 

7 -Re 8 orcylic acid 

2 , 6 -dihydroxyben 20 ic acid ; 
2 , 6 -dihydroxybenzenecar- 

(HO) 2 C 6 lIaCOOH- 

UH 20 

181.14 



boxvlic acid* 



7785 

Retene 

7-i8opropyI-l.methylphe- 

nanthrene 

1,2,3.4,5-hexanepentol* 

CisHm 

234.33 

7786 

Rhamnitol 

CH3(CH0H)4- 

166 17 



(one form) , rhamnite 

CH 20 H 


7787 

^-Rhamnose 


C 9 H 1206 H 20 .... 

182 17 

7788 

Rheadine 

rhoeadlne. 

C 21 H 21 N 06 

383 39 

7789 

Rheum emodin. 

See Emodin 



7789M 

Rhodanates. 

See under Thoryanic and. 



7790 

Rhodinal. 

See CitroneUd. 



7791 

Rhodinol 

3,7-dimethyl-(i-octen-l-ol *(?) 

CioHwOH 

156 26 

7792 

Rhoeadlne. 

See Rheadine 



7792M 

D-Riboflavin 

vitamin B 2 ; vitamin G , lac- 

CnHzoNaOe 

376 36 



toflavin, ovoflavin , hepato- 
flavin; 6,7-dimethyl-9-(l- 





D-nbityl jisoalloxazine 



7792T 

D-Ribose 


CIjlTT inOf 

150.13 

164 16 

298 46 

7793 

Ricinine 


C 8 H 8 N 2 O 2 

7794 

Riclnoleiic acid 

1 2-hydroxy-9-octadecenoic 
acid* (one form) ; ncinol- 

CH3(CH2)»CH0H. 

CHjCHrCH- 




ic acid 

(CH2)7C00H 



^N&mc approved by the lotemational Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 


Solubility in erams ner 100 ml of 


form, color 

Boiling 
point, *C 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

7766 

col 


63 5 

166-8* 

si 8. 

8. 

8 eth. 

7766 

col 


70-1 5 

182-3* 

V. si. 8. 

8. 

8. eth. 

7767 

col 


105 

265-81 

si. s. 

8. 

8. eth. 

7768 

cr f. bz. , , 


85-7 

154-5M 




7769 

tab. f. bz 


78-81 

213»« 

si 8. 

V. 8. 

V. 8. eth. 

7770 

col. need . . 


116-21 

264 

B. 

8. 

8. eth., bz. 

7771 








7772 








7773 








7774 

col. pr. f. bz 


107-8 

172-414-B 

8. 

8. 

8. eth. 



(82-3) 





7775 








7776 

col. need. f. w 


111 


si. 8. 

V. 8. 

8. eth. 

7777 








7778 








7779 








7780 

7781 

7782 

yel need. f. w 

col. pr 


135 

232-3; 
anh 237 

220-8» 

V. 8. 

8. 

V. S. 

V. 8. 

V. 8. eth.; si. s. 
c. bz. 

V. 8. eth. 



7783 

col. need. 


ca 213 

d. 

0 26” 

V. 8. 

V. 8. eth. 


f eth. 


(226-7 d.) 





7784 

col. need, f w 


anh. 167 d 


V 8. h. 


s.alk. 

7785 

leaf f al 

1 1.3 '« 

98 5 

394 

1 

2 13 c, 

8. eth , bz., CSa 







697* 

7786 

tricl. pr 


121 


V. 8. 

V. 8. 

V. si 8. eth.; si. 







8. acet., chi. 

7787 

col. monocl. 

1 471 

126 


571*. 

si s. 

i. eth. 


f. w , 1.523, 
1.531, 1.634 




109« 



7788 

sm. pr 


245-7 d. 

, 

si. 8. 

si. 8. 

si. 8. eth., chi.; 







i. bz. 

7789 








7789M 

7790 

7791 

7792 
7792M 

col. Oily hq 

fine or .-yel. 
need. 


275-80 d. 

113-41* 

0 012”-* 

0 045"-» 

i. eth., acet., 
chi., bz. 



0 019« 

7792T 

[al H 5“ 

^ (-19 5“) 


95; 


8. 

si. B. 



di -86-7 
201 subl. 


al. 8. eth., bz. 

7793 

pr. or tab. 
f al. or w. 

8. h. 

8. h. 


250»* 

7794 

col. liq., or 

0 945>5 

17 

1. 


» eth.; s. chi. 


cr. mass 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


Mol. 

Wt. 

354.56 

354.56 

319 39 
321 37 

394 41 

304 20 

272 20 
210 22 

287 31 

541 71 
136 23 
210.14 
183 18 


162 18 


286 28 
122 12 

137.13 
213 23 

♦Name approved by the International Union of Chemistry 
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No. 

Name 

7795 

Ricinolelc acid, butyl 
ester 

7796 

, glycerol esters. 

7797 

, isobutyl ester 

7798 

Rodinal. 

7799 

Rosanlllne 

7800 

Rosinduline 

7801 

RosoHc acid. 

7802 

Rotenone 

7803 

Rufi^llic acid 

7804 

Rufiitallol. 

7805 

Rufiopin 

7806 

Rufol 

7807 

Rutaecarpine 

7807M 

Rutylidene. 

7808 

Sabadine 

7809 

Sabinane, 6-keto-. 

7810 

Sabinene 

7811 

D'Saccharlc acid 

7812 

Saccharin 

7813 

Saccharose. 

7814 

Sacid. 

7815 

Safrole 

7816 

, 2,5-diniethoxy-. 

7817 

, 5-methoxy-. 

7818 

Salazolon. 

7819 

Salicin 

7820 

, benzoyl-. 

7821 

Salicyl alcohol. 

7822 

Salicylaldehyde 

7823 

, glucoside. 

7824 

, methyl ether. 

7825 

Sallcylamide 

7826 

, Af-phenyl-, 

7827 

Salieylanilide 

7828 

SaIicylic-0-acetlc acid 


Synonyms 


Formula 


butyl ricinoleate; butyl 12> 
hydroxy-O-octadecenoate • 
(one form) 

Sw under Glycerol. 
isobutyl ricinoleate ; /S-metb- 
ylpropyl 12-hydroxy-9-oc- 
tadecenoate* (one form) 

See Phend, v-amxno-. 
bi&-p-aminophenyI-4-amino- 
ffl-toiylcarbinol 
6,8-dihydro-8-imino-5-phen- 
yibenzo[&]phenazine 


See Aurin. 


1,2,3,5,6,7-hexahydroxy- 
anthraquinone, rufigallol 

See RufigaUic and. 

1 ,2,5,6-tetrahydroxyanthra- 
quinone 

1,5-anthracenediol*; 1,5- 
anthradiol 


See \~Hendecyne.* 

See a-Thuione. 
l-i80propyl-4-methylenebi- 
cyclol3,l,0Jhexane 
2,3,4,6-tetrahydroxyhex- 
anedioic aciu* (one form) 
o-sulfobenzoic imide; ben- 
zoic sulfimde, glucide 


See Sucrose. 

See X-NaTphthoUb-nvlfonic and, 
1 -aIlyl-3,4-methylenedioxy- 
benzene, sbikimole 

See Ajnde. 

See Myntlian. 

See Saltpyrtne. 


See Poplin. 

See Smgentn. 
o-hydroxybenzaldehydc ; 
salicylic aldehyde 
See IrlldUan 

See Benzddehyde, (hmethoxy-. 
o-hydroxybenzamide; sali- 
cylic amide 
See Salieylanilide. 
^-phenyfealicyhunidc ... . 

Sec Benzoic add, o-icarboxyml 


CisHisOiC^Hg 


CzzHciOi. 


H2NC7H«(HsNCa- 

H4)2C0H 

HN:CioHs:NCff. 


HiNCeH^ 


C2aH2206 




Ci4Hi(OH)40s 

HOC6Hs(CH)2(V 

am 

CisHjjiNsO. . 


C2»H6iNOk 

CioHi8 

C00H(CH0H)4- 

COOH 

C.H4S()jNHC0 


8-amtno-. 

CH^(05!)C6H,CH..^ 

CH:CH: 


CgHiiOtOCeHi- 

CHjOH 


H0C6H4CH() 


HOCflH4CONH2. 


H0C«H4C0NH. 

C,H4 

ethoxy)'. 




ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 

Boiling 
point, T 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

7795 


0 906“ 


275“ 



8. eth. 

7796 





7797 

liq., 1.4538». 

0 90322 


262> 

i. 


8. eth; 

7798 





7799 

col. need. f. w 


186 d. 

d. 

si. 8 

3. 

i. eth.; 8. a.. 


br. leaf. f. al. 






amhne 

7800 


199 


1. 

j 

V. S. 

V. 8. eth ; s. bz. 

or need. f. 
eth. 


7801 





I 



7802 

hex. pi. f. al. 


163 


1. 

0 2“ 

0 4 eth.; 8 5 


or eth : need. 






bz.;0 e CCU; 


f. bz , chi , 
or ecu 






7 34 chi. 

7803 1 

or. red cr . 


subl. si. d. 


i. 


s. eth., alk., 
cone. H 3 SO 4 

7804 







7805 

yel.-red need. 


subl. 

d. 

si. s. h 

s. 

si. 8. eth.; s. ac. 


rr f. bz 






a., H 2 SO 4 

7806 


280-5 d. 


V s 

s (vlt. 

8. alk. 




(265) 



fluore.s.) 


7807 

yel. pi ; need 


257-8 



si. 8. 



f. et. ac. 







7807M 

7808 

need. f. eth. 


238-40 d. 


si. s. 

V. 8. 

si. 8. eth. 

7809 







w eth. 

7810 

col. liq., 

0 842 


165 

i. 

ae 



1.46738” • 






i. eth. 

7811 

syrup 


125-6 d. 


V s 

V 8 

si. 8. eth., chi.. 

7812 

col. monocl. 


228 d 

.subl. 

0 43 

3 1 

acet., glyc., s. 

7813 

f aoet. 


(224-6) 




alk., bz., amyl 
ac., et. ac , 
xylol 

7814 







V. B. eth.; ao 

7815 

col liq. or 

1 096 

11 

234 5 

1. 

V. 8. 

chi. 


monocl., 

1.5420W 







7816 

• 







7817 








7818 







i. eth., chL 

7819 

col rhomb. 

1 434* 

198-202 

240 d. 

3 

1 13«, 


need or leaf 





3 33» 


7820 








7821 


1 16(i9- 





«e eth.; 64 6“ 

7822 

col. liq , 

-7 (1 6) 

196 5 

1 72W 

<10 

bs. 


1.57358»*-7 

4 






7823 








7824 







si. 6. eth.; s. 

7825 

leaf. f. w 


140(137-8) 

270 d. 

si. s. 

8. 

NasCOi sol. 

7826 




d. 



8. eth.; si. s. 

7827 

pr. f. al . . 


135 

si. s h. 

S. 

CSs 

7828 









Fur explanations and abbreviations see beginning of tabic. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

7829 

Salicylic acid 

o-hydroxybenzoic acid. 

HOCoHiCOOH 

138 12 

7830 

, acetate. 

Sec Aitinnn. 



7831 

, amyl ester. . . 

amyl salicylate , pentyl o- 
hydroxybenzoate 

HOC 6 H 4 CO 2 C 5 H 11 

208 25 

7832 

- — , ethyl ester . 

HOCbH^COOCs- 

166 17 



Hi 


7833 

— , ethvl ether. 

See Benzoir and, o-ethoxy- 



7834 

, isoamyl ester 

isoamyl siihcvlale, isoamyl 

HOUbHhCOOCs- 

208 25 


o-hydro\ybcnzoate 

Hu 


7835 

, isobutyl ester 

HOfV,H4C()OC4H9 

194 22 

7836 

, methyl ester 

methyl salicylate; artificial 
oil of wiritcrijrecn 

nO(V,H 4 C()(H’H., 

152 14 

7837 

, methvl ether. 

See Benzoic and, o-methory- 



7838 

, 1 -iiaphtliyl ester 

a-naphthyl salicylate 

H 0 C 6 H 4000 (^,>- 

Ht 

264 27 

7839 

, 2 -naphthvl ester. 

See Betol 


7840 

, mcotine salt. 

See .\ifo/inc, mhcyUiie. 



7841 

— — , phenyl ester 

salol 

H()C6H4C()()CbHb 

214 21 

7842 

, phenyl ether 

See Benzoir and, o-phrnory- 



7843 

, propyl ester 

n-propyl salicylate 

H()Cf,H4C:OOC.tH7 

180 20 

7844 

— , acetyl-. 

See Asptnn 



7845 

— , 5-allyl-.3-methox 

y-. Seo Euqetic and. 



7846 

, 3-amino- 

3-anii no-2-h vdrox)'benzoi c 

NH^CeHstOIH- 

153 13 



acid 

OOOH 


7847 

, 4-amino- . 

4-aiTimo- 2-hydroxy benzoic 

NH 2 Cr.H 4 (OH). 

153 13 



acid 

OOOH 


7848 

, 5-amino- 

5-amino-2-hydroxybenzoic 

NH 2 rBH 3 (OH)- 

153 13 



and 

00()H 


7849 

— , 3,5-dinitro- 

3 ,5-dinitro-2-hydroxybenz(n c 

fN 02 V.fH 0 ) 06 H 2 - 

228 12 



and 

COOH 


7850 

, hexahydro-. 

See CyrloheranecaThoxyhr and 

, 2-kydroi]j-. 
N() 2 CnH 5 (OH)- 


7851 

, 3-nitro- ... , 

2-liydroxy-3-nitrobenzou* 

201 13 



acid 

OOOH H?() 


7852 

, 5-nitro-... . 

2-hydro\y-5-nitrobenzoic 

N 02 C 6 H 3 r()H). 

183 12 


and 

OOOH 


7853 

, 6 -nitro- 

2 -liydroxy- 6 -nitrobenzoic 

N() 2 C*H 3 f()H)- 

183 12 



and 

COOH 


7854 

, O-phenyl-. 

See Benzoic and, o-phenoxy- 



7855 

, thio-. 

Scc Benzoir and, o~mrrrnpto- 



7856 

Salicylic anhydride 

o.o'-dihydroxybcnzoic anhy- 
dride 

o-hydroxybenzyl alcohol ; 
salicyl alcohol; a, 2 -tolu- 

(II0ncH4C0)20 

258 22 

7857 

Saligenin 

IIOC6H4nH2()H. 

124 13 


1 

encdiol 



7858 

, 2 -methyi ether. 

Sec Benzyl alcohol, o-methoxy- 



7859 

Salipyrazolon, 

See Salipyrtm 

CuHr-N-O (V 


7860 

^lipyrine 

antipyririe salicylate , .sahi- 

32(; 34 


zolon; salipyrazolon, etc. 

HeOs 


7861 

Said. 

See Sahrylir and, phenyl ester 



7862 

Salvarsan. 

See ArsphenamiM, 



7863 

Sanguinarine 


C2oHi6N04 H'iO 

351 35 

7864 

7865 

7866 

Santalic acid 

Santonic lactone. 
Santonin 

See Santonin 
santonic lactone 

(’isHwOi. 

CisHisOa 

274 26 

246 30 



*Nanic approved by the International Union of Chcmiatry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubditv in irrams Dcr 100 ml of 


form, color 

Melting 

Boiling 
point, °C 




No. 

and index of 
refraction 

g/ml 

point, °C 

Water 

Alcohol 

Ether, etc. 

7S29 

monocl col 

1 443- 

159(155-7) 

subi 76 

0 18^»; 

39 2'^’ 

50 5*0 eth.; s. 


ueed,f w.,1 665 

* 



1 76^5 


chi. 

7830 








7831 

col -ylsh. liq 

1 065if> 


265 

1 

oe 

» eth ; s. chi. 

7832 

col. liq , 

1 1362- 

1 1 3 

234 0 

1 

00 

« eth. 


1.52511 



(231 5) 



7833 







7834 

col -ylsh h(] 

1 042-“ 


273 

0 0042^ 

33 90''o 

00 eth.; s. chi. 



* 


(128-30'-^) 



7835 


1 075 


259 

1 

s 

s eth. 

7836 

col hq , 1 5369 

1 1840^ 

-8 6 

223 3 

0 074*0 

X 

<» eth.; s. glac. 



* 





ac a , CS 2 

7837 








7838 

wh cr powd 


83 


1 

s 

s eth , fixed 








oils 

7830 








7840 








7841 

col rhomb 

1 250 

43 

173« 

0 015*'’' 

21 5’' 

V. s eth , bz.. 


f al 






chi , V. si s. 
glyc. 

7842 








7843 

col lui 

1 O'lqi' 


240 

V si s 

X 

00 eth 

7844 







7845 








7846 

cr 


2;i5d 



V si s 


7847 

rcdhh hr cr 


220 d 


s 

S 

s eth. 


powd 







7848 

wh need 


283 


‘>1 .s h 

) 

s eSa 




(280 d) 





7849 

need or pi 


anh 174 

subl. d. 

V b h 

V s 

V s eth. 


(-MH 2 O) 
f w 


(170-2) 





7850 








7851 

rhomb need 


hyd 125. 


0 13''' 

V .s 

V s. eth 


f w 


anh 144 





7852 

need f w 

1 650 '0 

228 


0 18-- 

V s 

V s eth. 

7853 

yel need 


130 



si h. 

V s eth.; s. 








aeet. 

7854 








7855 








7856 

ycl amor 


200 20 

d. 

1 . 

V .s. 

V s. eth. 

7857 

rhomb f w 

1 

86 

subl 

6 7'* 

V .s 

V s eth 

7858 








7850 








7860 

cr. powd 


92 


0 5>«‘, 


s eth., bz.; t. 





4 ()iw 


8. chi. 

7861 








7862 








7863 

bl. fluoro.s. 


213 


i 

s. 

s eth. 


need 







78M 

red mur pr 


226 (104) 

195» 

1 . 

s. 

s eth., alk. 

7865 






7860 

col rhomb. 

1 1S7 

170 

subl 

0 02>T, 

2 OK 

si s. eth.; s. 


pr , 1 590, 

1 630, 1 640 i 




0 4>“ 

37*® 

chi , alk 


For f\pla nations and fthbroviations sop bpgJiming of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

\Vt 

7867 

Sarcine. 

See Hypoxanthine. 



7868 

Sarcolactic acid. 

See drLactic add 



7860 


AT-methylglycine 

CHjNHCHj. 

COOH 

89 09 



7870 

, hydrochloride . . 


HCl NH(CH«)- 

126 5b 




CHaCOOH 


7871 

Schaffer's acid. 

See ‘2-Naphthol-fi-gidfontc arid 



7872 

Sdiollkopf *8 acid. 

See Naphthiomc acid. 



7873 

i-Scopolamine 

atroscme . 

C 17 H 21 NU 4 . . . 

303 35 

7874 

/-Scopolamine. 

See Hyosnne 



7876 

Sebacic acid 

decan^ioie acid* 

C00H(CH2)». 

202 25 




COOH 


7876 

, diethyl ester 

ethyl aebaeate .. 

[(CH2)4COOC2H6l2 

2.58 35 

7877 

, pi{)erazinium salt . 



288 .'is 


H 1 SO 4 

7878 

Selenide, diethyl. 

See Ethyl selemde. 



7879 

, dimethyl. 

See Methyl seletnde 



7880 

Semicarbazide 

aminourea, carhamylhydra- 

NH 2 NHCONH 2 . 

75 07 



zine 



7881 

, hydrochloride 


NH 2 NHCONH 2 

111 54 




HCl 


7882 

, 1 -phenyl- 

1 -carbamyl-2»phenylhydra- 

CnHsNHNHCO. 

151 17 



zme 

NHa 


7884 

, thio- 

Seminose. 


NH 2 NHCSNH 2 

91 13 

7885 

See D-Mannose 



7886 

Septentrionaline. . 


CsiH4bN20»(?) 

590 70 

7887 

cf/-Serine 


CHaOHCHtNHa)- 

COOH 

106 09 

7888 

cf-Serine 

d-/S-hydroxyalanine . 

CHaOHCHCNH-.)- 

COOH 

105 09 



7889 

/-Serine 

(-a-amino-/?-liydr())iyprnpi- 
onic acid , i-/S-hydroxyala- 

H0CH2CH:NH-.). 

COOH 

105 09 




nine 

1 


7890 

Shikimole. 

See Safrok. 



7891 

Silanol (mono). 

See Sdicd. 



7892 

Silicane, dimethyl- 

dimethylmonosilane 

(CH3)2SiH2 

60 14 

7893 

, ethoxytriethyl- . 

triethylsilicol ethyl ether 

(C2H*)3SiOr;H4 

160 30 

7894 

7895 

, hydro^-. 

. methyl- 

See Sthcd. 

methylmonosilane 

CH 3 S 1 H 3 .. . 

46 12 

7896 

7897 

, t’etniprhyla 

silicon tetraethyl 

silicon tetramethyl; tetra- 

(C2H3)4Si 

(CH3)4Si . 

144 30 

88 20 

, tetramethyl- . . . 

7898 

, trichlorophenyl- 

metliylsilicon 
phenylsilicoD trichloride 

CeHsSiCU . 

211 53 

7809 

, fripthyl- 

tnethylffllicon hydride 

(C 2 H»)sSiH . 

116.25 


7900 

Silicoheptyl alcohol. 

See Silieol, triethyU. 



7901 

Silicol, triethyl- 

silicoheptyl alcohol .. 

See Silicane, ethoxytriethyl-. 

(CaHOaSiOH 

132.25 

7902 

, , ethyl ether. 

7903 

Silicon, tetramethyl-. 

See SUicane, tetramethyl-. 



7904 

Silicon hydride, trieth 

yl-. See Si/icane, triethyU. 



7906 

Silicon oxide, triethyl- 

. See SUicyl oxide, hexadhyU. 



7906 

Sillcon tetraethyl-. 

See Silicane, tetraethyl-. 



7907 

Silicon trichloride, phe 

nyl*. See Sihtxme, trirfdoroph 

enyl-. 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubility in erams ner 100 ml of 


form, color 

Melting 
point, V 





No. 

and index of 
refraction 

g/ml 

point, 

Water 

Alcohol 

Ether, etc. 

7807 








7808 








7809 

deliq col 
rhomb f 
dil al. 


210 d 

d 

V. 8. 

si. s 

1 eth. 

7870 

need. f. al . 


170-2 

d 

V s. 

V si s 

V. si. s. eth. 

7871 








7872 








7873 

cr., [o]-33 l“i) 


82-.'l(50 9) 


10 52’* 

V. s 

V. s. eth.; 8. 








chi. ; sL s bz. 

7874 








7875 

thin col leaf , 


133 

295»«* 

0 

V. s 

V. 8 . eth. 


1.42213S.S 




2 0’** 



7876 

col liq 

0 9046y 

I 

308 

0 008M 

s 

s. eth. 

7877 

wh. cr . . 


166-8 


8. h 

s h 

i eth. 

7878 








7879 








7880 

pr f. al 


96 


V. S. 

s 

i. eth., bz., chi 

7881 

pr f. dll. al 


173 d 


V. S. 

1 

i eth. 

7882 

leaf. f. dll. al 


172 


s. b., si 

s 

si s. eth.; s 






s c. 


chi., acet. 

7884 

need f. w 


183 


s 

s 


7885 








7880 

wh powd 


129 


1 7 

58 

50 eth. 

7887 

monocl. pr 


240 d 


5 02**, 

0 187 

1 . eth. 


f w. 




19 21” 

75% 

1 . abs. 


7888 

hex tab, 


228 d 


ea. 25» 

1 

i. eth. 


1.515, 1.575, 
1.580 







7889 

hex pi. or pr 


228 d 


252* 



7890 








7891 








7892 


0 68* w 

-150 

-20 1 




7893 

hq 

0 8403* 


153 

1 

te 

00 eth.; s. 







HaSOi 

7894 






1 


7895 


0 62 

156 5 

-56 8 




7896 

col hq 

hq ign in air 

0 7082 


153 

1 . 



7897 

0.645- 


26-7’« 

1 . 

V. s 

V. 8. eth.; i, 


* 





HaSOi 

7898 

bq 



197 

d. 

d. 

8 . eth. 

7899 

hq 

0 751 j 


107 (95-6) 

1 


1. HaSOi 

7900 








7901 

bq 

0.8709* 


154 

1 

ao 

• eth. 

7902 







7903 








7904 








7905 








7906 








7907 









Fur explanations and abbreviations see begincung of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol 

Wt 

7908 

Sillcyl oxide, hexa- 

tnethylsilicon oxide 


246 48 


ethyl- 




7909 

Silvan 

Sir / iirnu. 



7911 

Sinapine, bisulfate 


C-I 6 H 34 NOgHSO<- 

477 48 




3H20 


7912 

, thiocyanate 


UigH-mNOsSCN- 

386 46 




H 3 O 


7913 

Sincaline. 

See Choline. 



7914 

Skatole 

3-methyhndole 

CaHjN 

131 17 

7915 

Sneezing gas. 

Amne, chbrodiphenyl-. 



7916 

d/-Sobreronc. 

See Pinole {cU). 



7917 

Sodium glycerolate. 

See Glycerol, Ueodtum demati 

r 


7918 

Sodium mercaptide. 

See Ethanetlnol, nodtum dertva 

tire. 


7919 

Sodium thioetnylate. 

See Elhandhiol, sodium dmm 

\tive. 


7920 

Solanldine 


Mixt 


7921 

Solanine 


Mixt. (?) 


7922 

Sophoretin. 

See Quercetin. 



7923 

Sophorine. 

See Cytmne. 



7924 

Sorbic acid 

2,4-hexadienoic acid* 

CHaCHiCH- 

112 12 




CIICHCOOH 


7925 

D-Sorbitol 

1,2,3,4,5,6-hexanehexol* (one 

CbHuOb jHaO 

191 18 



form); n-sorbite, n-sorbol 



7926 

u-Sorbose 

1 ,3,4,.5,6-peiitahvdroxv-2- 

CelliiOt 

180 16 



hexanone* (one form); d- 





florbinose 



7927 

Sozolic acid. 

See l-Phenolr2-sulfomc add. 



7928 

Sparteine 

hipiiudine 

C 15 H 26 N 2 

234 38 

7929 

, bisulfate 


CifiH26N2 HiSOi- 

422 53 




5 H 2 O 


7930 

Spirit of wine. 

See Ethyl alcoM. 



7931 

Stachydrine 


C 7 H 13 NO 2 H 2 O . 

161 20 

7932 

, oxalate. . 


C 7 H 13 NO 2 H 2 C 2 O 4 

233 22 

7933 

Stannane, diethyldirae 

thyl-. See Tin, dtdhyldvnelhy 

1 -. 


7934 

, tetraethyl-. 

Sm Tin, tetradhyir*. 



7935 

, tetramethyl-. 

See 7’in, tetramethyl-*. 



7936 

Stannone, diethyl-. 

See Tin oxide, diethyl-*. 



7937 

Stannonlc acid, methy 

I-. Sec Methanestannomc acid 



7938 

Starch 


(CeHioOO , . . 

(162- 





.14), 

7938M 

, triacetate 

acetyl starch, tnacetyl 

tC«H70s(C2H»0)3ll8 

5188 49 



starch 



7939 

. animal. 

Sec Glycogen. 



7940 

Starch gum. 

See Dextrin. 



7941 

Stearaldehyde 

octadecanal* 

CnHasCHO.. . 

268 47 

7942 

Stearamide 

octadecanamide* 

CH3(CH2)wCO- 

283 49 




NH 2 


7942H 

, iV-phenyl-. 

See Stearanilide. 



7942R 

Stearanillde 

i\r.phenylstearamide 

CrllsbCONHCeH* 

3.59 58 

7943 

Stearic acid 

octadecanoic acid * ; n-octu- 

CH3(CH2)i6COOH 

284 47 



decyhe acid 




''‘Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 


No 

Crystalline 
form, color 

Density 

Melting 

point, 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

7908 

hq 

0 859“ 


231 

i. 

s 

s. eth , HaS04 

7909 

leaf f al 







7911 


127, 186 
dry 

178 


8 

s. h. 

1 eth. 

7912 

pa ycl need 



sl S 

sl. s. 



f w 






7913 








7914 

leaf. f. Igr 


95 

266 2 

0 05 c. 

V s. 

8. eth , bz , 

7915 







chi , Igr. 

7916 








7917 








7918 








7919 








7920 

need. f. eth 


191 


V. sl 8. 

s h. 

sl. s. eth.; s. 

7921 

slend need. 


244 50 

d 

V sl. 8 

8. h 

chi. 

1 . eth., chi., bz. 


f. al. 


(262) 




7922 







7923 








7!I24 

col. need, f, w 


134 5 

228 d 

sl S. 

V B 

V. s. eth. 

7925 

col need 


anh 110 


s 

V sl R. 

1 eth. 




(89-93) 




7926 

col. rhomb 

d\ 012, 

165 


55‘^ 

V sl s 

I eth.; sl. 8. 



idl 1 64) 




h, 

0 261T 

me. al. 

7927 








7928 

col oil, 

1 023^ 


3257^1 in 

0 304« 

V s 

V s eth ; s. 


|o)-14 G“d 



Ha, 



chi ; 1 . bz. 


in al 



ISO-po 




7929 

col. hyg 


136, anh 


9r-'i 

32k 

1 eth , chi. 


rhbdr cr 
or powd , 


150 2 






1 5289‘» 







7930 








7931 

deliq cr 


210 di> 


s 

h 

1 eth , chi. 

7932 

need 


105-7 



1 c 

7933 








7934 








7935 








7936 








7937 








7938 

wh amor., 

1 50*1 

d 


1 

1. 

1 eth. 


1.53 






7938M 

finewh powd 


sinters 


V. sl s 

sl s 

sl s eth , bz , 


[a]^ 170.2 


258; 




CHCU. s. 


^ (chi), 
160 4 (ac. a.), 
[a]\* 159.6 


si. d. >270 




acet , toluene 


“ (pyr) 







7939 








7940 








7941 

sc f eth 


m 5 

26H»® 

1 

s. 

8. eth. 

7942 , 

col leaf 


109 

251 ‘2 

1 

sl. s. 

si. 8. eth. 

7942 H 
7942R 

col. cr 


94 

153 5« 

i. 

s. 

s. eth. 

7943 

col. monocl. 

0 84?'“ 

69 4 

383 

0 0342S, 

2 5 c. 

T. 8. eth.; 8. 


leaf., 




O.F 


chU ecu, 


1.4299»> 2 






eSn 


For explanations and abbreviations see beginning table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Fynonywa 

Formula 

1 

Mol 

Wt. 

7944 

Stearic acid, amyl tvster 


C 17 H 36 CCK)- 

354 60 

7945 

, benzyl ester 


(CH..)4CH3 

CitHssCOOCHj. 

374 59 

7946 

, butyl ester 

butyl stearate, butyl oeta- 

CbH, 

CnH3sCOOC4H9 

340 58 

7947 

, diethylene glycol ester. 

decanoate* 

See Dtethylene qlyrol. dtatearate 



7948 

7949 

, ethylene ester. 

, ethyl ester 

See Glycd distearate. 
ethyl octadecanoate* 

CnHssCaOCzHB. 

312 52 

7950 

7951 

, glycerol eater., . . 

, isoamyl eater 

See Glycerol, tnatearate. 
isoamyl stearate, 7 -methyl- 

CH3(CH-.)ie. 

354 60 

7952 

, methyl eater . . 

butyl octadecanoate* 
methyl octadecanoate*; 

COOCsHi, 

Ci7H.i5C()OCH3 

298 50 

7962M 

, phenyl ester 

methyl stearate 
pnenyi stearate . . . 

ri.HssCOOCsHfi. 

3(50 56 

7953 

, p-phenylphenacyl eater 

(h7H3fcCOOCH2- 

478 tiU 

7954 

7955 

, i-dibromo-. 

, a,/3-dlhydroxy-. . 

See Ehidxc and, dihromtde 
2,3-dihydro\yoctadei;anf)ic 

CO(^6lhCJh 

316 47 

7956 

, 9, i-dihydroxy- . 

acid* 

9,10-dihydroxyocfadeeanoic 

COOH 

CH3(CH.)7CH- 

316 47 

7957 

7958 

— , 9, i-dioxo-. 

, fl, i, o-hei- 

acid* 

See Stearoxyllc acid 

9, 10,12,13,15, 16-he\abromo. 

(OH)CH(()H). 

(CHOtCOOH 

Ci7H...9Br6COOH 

757 92 

7959 

abro'mo- 

- - , , ethyl ester . 

octadeoanoic acid*: a-hno- 
leuic acid bexubromide 

ruHjsBrKCOOC- 

Ih 

(^H3(CH..)ibCH- 

785 97 

7960 

- , a-hydroxy- 

2-hydroxyoctadccanoic aod * 

300 47 

7961 

, ^-hydroxy- (d/). 

</f-3-hydroxyoctadccanoic 

OHOf)()H 

CH3(CH2)i4CH. 

300 47 

7962 

— , t-hydroxy- 

acid* 

10-hydroxyoctadecanoic 

OHCH 2 COOH 

CH3(CH2)7CH- 

300 47 

7963 

« K -hydroxy- . 

acid* 

1 l-hydroxyortadeoanoic 

CHs(CH2)6CH. 

300 47 

7964 

, X-hydroxy- . 

acid* 

12-hydroxyoctadecanoic 

OH(CH2)*COOII 

CH3(CH2)6CH. 

.300 47 

7965 

, 0, i, X,M-tetra- 

acid* 

9,10,12,13-tetrabromoorta- 

OHfC:H2')ioCOOH 

CnHsiBriCOOH 

600 10 

7966 

bromo- 

, , ethyl ester 

decanoic acid*, linoleic 
acid tetrabromide 

r.7H3iBr4COOC- 

Hb 

Ci7H3iBr«C()OCH3 

628 16 

7967 

, , methyl ester 


614 13 

7968 

Stearic anhydride 

octadeoanoic anhydrnle* 

fCi7H3BCO):0 

550 93 

7909 

7970 

Stearin. 

Stearolic acid 

See Glycewl, tristearate. 
9-octadecyiu)ic acid * 

CH3(rH2')7C C- 

280 44 

7971 

7972 

Stearone. 

Stearonitrile 

See iH-Penfatrtaconia7i07ie*. 
octadecanerntnle* 

(CH",'7CO()il 

265 47 

7972M 

Stearophenone 

heptadervl ptienyl ketone. 

CnHasCOCellB 

344 56 

7973 

Stearoxyllc acid . . . 

l-pbenyl-l -octadecanone 

9. lO^dioxooctadecanoK* 

rH3(CH2)7COCO- 

312 44 

7974 

Stearoyl chloride 

acid*, 9, t-diketoBteanc 
acid 

octadecanoyl chloride * ; 

(CH2)7C()()H 

C,7H3bCOG1. . 

302 92 

7976 

Stibine, triethyl- . . 

stearyl chloride 
antimony Inethyl 

SWC^Hb^s 

208 91 


*Name approved by the International Xlnion of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 


Solubility in erams tier 100 ml of 


form, color 

Boiling 




No. 

and index of 
refraction 

g/nal 

point, 

Water 

Alcohol 

Ether, etc 

7'M4 

pi 

0.860 

30 

360 

1 . 

B. 

V. 8. eth. 

7945 

cr 

0 9075-- 

45 8 


i 

S 

V B eth. 

7946 

col. lu] 

n 8 . 55 - 752 ^ 

19 5 (27 5) 

220-5" 

0 2926 

s 

s. eth. 

7947 








7948 








7949 

col er 


.33 7 

213-1.5«' 

1 

a 

s eth. 

7950 








7951 

cr 

0 855"- 

4 

2.3 

185-90* 

1 

si. 8 

8 eth. 

7952 

col er. f. eth 


38 (.35-7) 

215**^ 

1 

S 

8. eth. 

7952M 

7953 

eol er 


51 5-53 

91 

267*'* 

1 

.s 

8. eth. 

7954 







7955 

(a) leaf, f al 


1.32(136 5) 



0 47 c 

si. s. eth. 


(b) leaf or 
pi f. w. 


99 


s 

2 8'« 

s eth. 

7956 

leaf .. 


I3I 5 


V si s 

2 84** 

si. s. eth. 




(1.36 5) 


(‘ 



7957 








7<l58 

need . . . 

fine need 


180-1 


1 


1 eth , chi., 
bz , s. h. 
xjlene 

7959 


151 5-2 5 



i. 

I. eth ; si. 8. 
glac ac. a. 

need f chi 

7960 


93; 85 



6 94 c 

1 64 c eth.;v. 
8 h bs 


7961 

pi f. chi 


89 



' s. h. 

s eth., chi. 

7962 

hex. pi. 


81-1 5 


1 

8 78 

2 3 eth. 

7963 

tab f al 


; 84 (77-9) 


1 

0 58 

1 71»eth. 

7964 

cr. f. al 


81-2 


1 

s. 

s eth., chi. 

7965 

wh pi 


111- .5 



V s 

V. 8 chi ; si. 8. 
pet. eth. 

7966 

need . . 


58-8 .5 


1 

s. 

8. pet eth.. 








glac ac a. 

7967 

leaf . 


.50-6 


1 

.s. 

s. pet. eth.. 








glac. ac. a. 

7968 

col cr 

0 8368 

71 5 


i.d 

d 

s eth. 

7969 


* 





7970 

col pr. f al 


4.S 

260 

1 

si. s. c 

V. s. eth. 

7!I71 








7972 

col cr 

0 817^ 

42 5-4.3 

214*» 

1 

si 8 

si 8. eth. 

7972M 

col waxy er 


64-65 



s. 

8. eth. 

7973 

ycl. leaf 


81) 


1 

V 8. h. 

V 8. h. eth.; 
si 8. Igr 

7971 

col cr . 


23 

215*s 

d 

d. 

V 3 . eth. 

7975 

col Iiq I 

1 324 w 

<-29 

159 5 

i. 

ti 

8. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Fonnula 

Mol. 

Wt. 

7976 

Stlbine, trimethyl-. . . 

antimony trimethyl 

Sb(CH3)3 ... 

166 86 

7977 

Stilbene 

<ran«-l,2-diphenylethylene ; 

C8H6CH:CHC«H» 

180 24 

7978 

7979 

, diamino- 

, 2,2'-diamino- 

(rans-«yni-diphcnylethylene , 
toluylene 

See SUlbenedxamxne. 

NH2Cr.H4CH:Cn- 

210 27 

7g79M 

(cis) 

, 4,4'-dimethoxy-,. 

bianisal; photoanethole 

C 6 H 4 NH 2 

[p-CHsOCelhCH-]. 

240 29 

7980 

7981 

, a-phenyl-. 

2,2'-Stilbenediamine . . 

See Ethylene, trxphenyl- 
0 ,0 -diammost lUieii e 

NEzCnlhCHrCII- 

210 27 

7982 

4,4'-Stilbenediamine . 

p.p'-diaminostilbenc . 

C 6 H 4 NH 2 

NH2C6H4CH:CH. 

210 27 

7983 

Strychnine 

C 6 H 4 NH 2 

C 21 H 22 N 2 O 2 . 

334 40 

7984 

, hydrochloride . 


C 21 H 22 N 2 O 2 HCl 

406 90 

7985 

, nitrate 


2H20 

C2iH22N202 HNO 3 

397 42 

7986 

, sulfate. . . 


fC2lH22N202)2 H2> 

856 97 

7987 

Styphnic acid 

2,4,6-trinitrore8orcinol 

SO 43 H 2 O 

rN02)3C6H(0H)2 

245 11 

7988 

7989 

7990 

Stypticin. 

Styptol. 

Styracin 

See Cotarnxne, hydrorhlorxde. 
See Cotarnxne, pfUhalate, 
7 -phenylallyl cinrianiate, 

C 18 H 1 G 02 

264 31 

7991 

Styrene 

cinnamyl cuinamate 
vmylbenzene , phenylethyl- 

C6HtCH:CH2. 

104 14 

7992 

, a-bromo-. . . 

ene, cinnamene 
l-bromo-l-phenylethylene , 

C6H6CBrCH2 

183 05 

7993 

, d-bromo- 

a-bromostyrol, (a-bromo- 
vinyObenzene 
l-bromo-2-phenylethylene , 

CeHtCHrCHBr 

183 05 

7994 

7996 

^-rhlnrn- 

(d-bromoviiiyl)benzene ; 
w-bromostyreiie 
1-chloro-l-phenylethylene 

l-chloro-2-phenylethylene , 

C«H6CC1:CH2 . 

CsHiCH CHCl. 

138 59 

138 59 

, d-chloro- 

7996 

7997 

7998 

7999 

, o, m or p-hydrox 

, 3-hydroxy-4-met 

, o, m or p-methox 

, o-nitro- 

w-chlorostyrene 
y-. See Phenol, nnyU. 
hoxy-. See Heeperetol. 
y-. See Anieole, vinyl-. 
l-nitro- 2 -vinylben 2 ene, . . 

N02CfiH4CH-CH2 

149 14 

8000 

, m-nitro- 

l-nitra-3-vinylbenzene . 

N()2C6H4CH:CH2 

149 14 

8001 

, p-nitro- 

l-nitro-4-vinylbenzene. 

N02CbH4CH-CH: 

149.14 

8002 

o, d-Styrenedicarboxyli 

c acid. See Cxnnamic acid, o- 

carboxy-. 


8003 

p, d-Styrenedlcarboxyli 

c acid. See Cinnamxc acid, p- 

carboxy-. 


8004 

8006 

Styrone. 

Styryl ketone 

See Ctnnamxc alcohol. 

1 , &-dipbeny]- 1 ,4- pentadien- 


234 28 

8006 

8007 

Suberane. 

Suberene. 

3-one*; dibenzalacetone; 
cmnamone; dicinnamyl 
ketone; distyryl ketone 

See CycMieidane*. 

See Cycloheptene*. 

CO 



*Name approved by the International Union Chemistry. 

104G 





ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

g/ml 



^ Solubility in grams per 100 ml of 


form, color 

Melting 
point, “C 

Boiliim 
point, *0 




No. 

and index of 
refraction 

Water 

Alcohol 

Ether, etc. 

7976 

col. monoci 

1 523‘s 


80 6 

si. 8. 

1. 

s. eth. 


liq f w 







7977 

col. monoci. 

0^970— ; 

13 

124 

307 

1. 

0.88” 

5 59” eth.; 8. 


tab. f. al. 





bz. 



1 164-5- 






7978 








7979 

red need f w 


123 





7979M 

7980 

col. leaf 


214 




s 

8 bz., ac. a. 

7981 

(fts) red 


123 




a. eth., bz. 

need f w 
(trans) gold- 
yel pr f al 






J7o (168) 








7982 

yel need, or 


227-8 

subl. 

s h. 

s 

8. eth., me. al ; 


leaf f a!. 






sl. 8. bz., chi., 
CSz 

7983 

col rhomb 

1 359'»' 

268 

270' 

0 0I()2» 

0 9 

0 018 eth.; s. 


f al 






chi ; sl 8. bz. 

7984 

col trim. 




2 9 c. 

1 7 

i. eth., HCl 


efflor. 






7985 

col need , 


d 


2 425 

0 83-’5 

i. eth.; 0 64*5 


ia]-46*D 






chi ; 8. glyc. 

7986 

col monoci. 


anh 200 



3 225 

1 525 

1 eth ; 8 chi , 


pr , 1 0137, 
1.5988 






glyc. 

7987 

yel. hex. pr 

1 829 

180(176-71 

subl 

0 6i< 

8. 

sl. 8. eth. 


f. acet. 







7!»88 








7989 








7990 

need or jm: 

col. liq., 

1 0851'' ■ 

14 


i. 

3 95 p 

V s cth.; 8. bz. 

<« cth. 

7991 

0 9074- 

146 

V. si. 8. 

oo 


1 54344«7 







7992 

oil , 1 5881» 

1 4057 

-43 5 

160^5 







(86-7J*) 




7993 

(1) 1.G09420.S 

1 4209"’' 

+7 

219 8l. d. 

1. 

so 

M eth. 


(2) 1.5990‘’2 

1 4322"' 

-8 to -7 

71« 




7994 

hq., 1.5623^^ 

1 lOK)*^” 

23 

199 

1. 

8 

cth. 

7995 

iiq 

1 112^' 


199 

i. 

3. 

s cth. 

799(1 








7997 








7998 








7999 

col. liq 


13 5 





s. cone. H 1 SO 4 

8000 

yel. oil. , . 


-5 



V. 8 

s eth., Igr., 








chi. 

8001 

pr. f. Igr. .. 


29 

d. 


V. s. h. 

V. s. eth., bz., 
8. Igr. 

8002 








8003 








8004 




d. 




8005 

ycl. monoci. 


112 

V. si. s 

sl. 8. 

sl. 8. eth.; 8. 


leaf, f acet 
or cth. 




c. 


acet. 

8006 








8007 









For explanations and abbreviauor: sw beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

8008 

Suberic acid 

octanedioic acid*. . . . 

COOHCCH*)*. 

COOH 

(CHiCH^Hs- 

COOC^)j 

8000 

, diethyl ester 

ethyl subcrate 

8010 

Suberol. 

See Cyclohejiiand\ 

8011 

Suberone. 

See CydoheptanoM*. 


8012 

Suberyl alcohol. 

See Cydoheptanol*. 


8013 

Suberylene. 

See Cyclokeptene*. 


8014 

Succlnaldehyde 


CHO(CH0aCHO 

NHsCOCHjCHi- 

8015 

Succinamlc acid . . . . 

^arbamylpropionic acid , 



succinic acid monoamide 

COOH 

8016 

> a-amino-. 

See Asparagine. 


8016M 

---- , 2V-phenyl-. 

See Stuxinanilic acid. 


8017 

Succinamide 

butanediamide* . . 

NH 2 COCH 1 CH 2 - 

CONH* 

8018 

, a-hydroxy-. 

See Malamide. 

8019 

, 2V-p-phenetyl- . . 

pyrantm; phenosuccin 

(OH2CO)2NC.H4- 

OCzHi 

(CH2CO)!NCeHi 

8019H 

Succlnanil 

y-phenylfluccinimide 

8019R 

Succlnanilic acid 

jV-phenylsuccinamic acid 

CbHiNHOOC- 

(CH2)jCOOH 

8020 

Succinic acid 

butanedioic acid*. 

COOH(CH2)j. 

COOH 

8021 

, dibenzyl ester . 

, diethyl ester. . . . 


(CHjCOOCH^ 

CeHi)! 

8022 

ethyl succinate . ... 

(CHjCOOCjHi)! 

8023 

, dimethyl ester 

dimethyl butanedioate*; 

CH,00C(CH2)2. 



methyl succinate 

COOCHi 

8024 

, monoamide 

See Suednanxe acid. 


8025 

. p-phenylphenacyl 


(CHjCOOCHjCO- 


ester 


C6H4C6H»)2 

8026 

, piperazi Ilium salt 

See Malic add, acetate. 

C4HioN2C4H«04. . 

8027 

acetoxy-. 


8028 

, acetyl-, diethyl 

ethyl acetylBuccinate; di- 

CH8COCH(COO. 


eater 

ethyl acetylbutanedioate* 

C2Hi)CH2COO- 

C2H4 

8029 

, a-amlno- 

See Aepartic acid. 

8030 

, bromo-(d/) . . 

d^-2-bromobutai)edioic acid*. 

CHjCHBr- 

(C00H)2 

C2H2Br2(COOH)2 

8031 

, a,^-dlbromo- . 

2,3-dibromobutaiiedioic acid* 

8032 

, a,/i-dlhydroxy-. 

See Tartaric acid. 


8033 

ethyl-, -r 

2-ethylbutanedioic acid*; 

1, 2-butanedicarboxylic acid 

(COOH)CH(C*H,). 

CH 2 COOH 


, , methyl ester 

8034 



C2Hsf>OC(CH2)2- 

COOCHa 


8035 

, ethylene-. 

See 1,2-CydobutanedicaTboxyli 

c add*. 

8036 

, formyl-, lactone. 

See Aconk acxd. 


8037 

♦ hydroxy-. 

See MeUie add. 


8038 

, a-hydroxy- a-met 

hyl-. See Citramalic add. 

See Teraconic arid. 


8039 

, isopropylldene-. 



*Name approved by the International Union of Chemistry. 


10^8 


Mol 

Wt. 


174 19 
230 30 


86 09 

117 10 

116 12 

219 23 

175 18 
209 20 

118 09 

298 33 
174 19 
146 14 

506 53 
204 22 
216 23 

197 00 
275 90 


146.14 
160 17 




ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 

Boiling 
point, “C 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

8008 

col. need. f. w 


140 

279)** 

0 14“ 

s. 

V. si. 8. eth. 

8009 

col. liq 

0 982- 


282-6 



. 



4 



B. 

B. ^tu. 

8010 








8011 








8012 








8013 


1 064” 






8014 

Uq., 1.4254.... 

col. need, or 


169-70 
si. d. 
(201-3) 

8. 

8. 

s. eth. 



8015 


157 

S. 

V. si. B. 

i. bz. 


tab. 






8016 

8ni6M 

8017 

col. need. f. w 


243 


0 45»5. 

HIM 

1. 

1 . eth. 





8018 








8019 

pr. f al . . 


155 


0 75“, 

1 2 ^^ 
si s. h. 

V. s. h. 

1 . eth. 

801 9H 

col need.. 


156 

ca. 400 

s h. 


8019R 

col. need 


144 5-45 5 


s. h. 

8. 

s eth 

8020 

col monoci , 

1 564” 

185 

235 d. 

6 8“, 

7 5*'-® 

0 3 eth ; i bz , 


1 450. 1.534, 
1.610 


(189-90) 


12D®* 


chi. 

8021 

leaf. f. al 


44-6 

238“ 

i. 

V 3 

V s. eth. 

8022 

col. liq.. 

1 0402?;^! 

-21 

217.7 

i. 

00 

oc eth. 


1.42007 

* 





8023 

col., 

1.41976“-* 

1 1202” 

19 5 

192 8 

2 8 

S 



4 





8024 








8025 




208 





8026 

wh, cr, . « . 


205-6, d 


s. 

s. h. 

i. eth. 

8027 


1 081 ” 





8028 

col., liq. 

1.438“ 


256 d 

i. 

s. 

8. eth., bz., eSa 

8029 








8030 

col. cr 

2 073 

159 


19»* 

V. B. 

i. eth. 

8031 

id) fal 


151-3 






+ 126.3 in 
et. ac. " 








(1) need. f. 
bz . [aj 


157-8 d. 
(152-4) 



s. 

8. 

8. me. al., aoet., 
et. ac.; si. s. 


-148““ in ct 
ac. 

idl) 


166-7; 
255-6 d. 



B. h. 

8. 

chi, Ct'U, 
pet. eth. 

8. eth. 

8032 








8033 

col. pr. . . . 


98 


V. 8. 

V. s. 

V. s eth ; 1 06 

8034 

col. liq.. . . 

1 093® 

<-20 

208 2 

i. 

V s 

chi. 

V s. eth. 

8035 








8036 








8037 








8038 








8039 









For explanations and abbreviations see beginning of table. 


1041 ) 



PHYSICAL CONSTANTS OF 






Mol. 

No 

Namt 

Synonyms 

Formula 

wt. 

8040 

Succinic acid, methyl- 

. See Pyrotartaric acid. 



8041 

, methylene-. 

See I laconic and. 



8042 

, tetrahydroxy-. 

tetrahydroxybiitanedioif 
acid*, dihydroxytartanc 
acid 

tetramethylbutanedioic 

(C00H)C(0H)2- 

C(0H)2C00H 

182 09 

8043 

, tetramethyl- . . . 

HOOCCCCHalsC- 

174 19 



acid*, 2,3-dimethyI-2,3- 
butanediearboxyhc acid 

(CH3)sCOOH 


8044 

Succinic anhydride. 

butanedioic anhydride* 

(CHzCOjO . 

100 07 

8045 

Succinimide 

butanimide* , 2,5-pyrroli- 

(CHsCOaNH 

99 09 



dinedione 


8045M 

, Af-phenyl-. 

See Swcinaml. 



8046 

Succinonitrile . . 

butanedmitnle*; ethylene 
cyanide 

CNCHaCHsCN . 

80 09 

8047 

Succinyl chloride . . . 

butanedioyl chloride* . 

fCHzCOCDs 

154 99 

8048 

Sucrose 

cane sugar; saccharost* 

C i2H220n 

342 30 

8048M 

, octaacetate 

octaacetylsucrose 

C 28 H 38 O 1 # . . 

678 59 

8049 

Sulfanilamide. . . 

p-aminobenzenesulfonamide , 

H 2 NC 6 H 4 SO 2 NH 2 - 

172 20 



7 ^alllllncsultollatUidc , pruii- 
tosil album 

(P) 


8049M 

, lVi-2-pyrldyl-. 

Sulfaniiic acid . . 

See Svlfapyridint. 



8050 

p-anunobenzenesulfonic acid ; 

NH2C6H4S08H- 

191 20 



p-amlincsulfonic acid 

H 2 O 


8050M 

Sulfapyridine 

Y*-2-pyridyl8ulfaniIamidp ; 
j>-aimno*iV-2-pyridy 1 ben- 
zeiicsulfoiiami(ie, 2-sulfa- 
nilamidopyridine 

2,4-dlnitr'ophenyl. See Be 

II 2 NCBH 4 RO 2 . 

NIIC 6 H 4 N 

249 28 

8051 

Sulfide, 2-benzothiazyl 

nzothiazole, 2-(2,4-dt 

nitro- 

8052 

, bis- /9-chloroethyl 

. See Sulfide, /?, fi'-dichloroethy 

1 . 


8053 

, bi8(dimethyl- 

tetramethylthiuram (mono)- 

l(CH8)2NCSl2S. 

208 35 


thiocarbamyl) 

sulhde 


8054 

, bis- /S-hydroxyeth 

yl. See Ethanol, 2,2'-ih%odi- 



8055 

— — , bisC /9-methyl- 

di-oct-amyl siiltide ; 2-meth- 

[CHsOHsCH- 

174 34 


butyl) 

yl-l-(/3-methylbutylthio)- 

butane* 

(CH3)CH2]2S 


8056 

, bisd-plperldyl- 

dicyclopentamethylenethi- 

(C6HtoNCS)2S 

288 48 


thiocarbonyl) 
, 4,4'-diaminodiph 

uram monosulhde 



8057 

enyl. See Aniline, p,v'~thiodi~ 



8058 

, di-act-amyl. 

See Sulfide, bisifi-methylbutyl) 



8059 

, dibenzyl. 

.See Benzyl sulfide 



8060 

, dibutyl. 

, /9, -dichloro- 

See Butyl sulfide 



8061 

l-chloro-2-( ^chloroethyl- 

(C1CH2CH2)2S. 

159 08 


ethyl 

thio)ethanc* , bis-/S-chloro- 
etbyl Bulhde, 2,2'-dicnlor(v 




, diethyl. 

diethyl sulfide; mustard gas, 
yperite; yellow cross liquid 



8062 

^ Ethyl sulfide. 



8063 

, diisoamyl. 

See Jsoamyl sulfide. 



8064 

, diisobutyl. 

See Isobutyl sulfide. 



8065 

, diisopropyl. 

See Isopropyl sulfide. 



8066 

, dimethyl. 

See Methyl sulfide. 



8067 

, diphenyl. 

See PAenpi sulfide. 



8068 

, dipropyl. 

See Propyl sulfide 




’^Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubility in erams ner 100 ml of 


form, color 

Melting 

Boiling 
point, °C 




No 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

8040 








8041 








8042 

wh cr 


114-5 


V s, d 








h 



8043 

cr 


190-2 

subl. 

0 48“-» 

V s 

s. eth.; i. Igr. 

8044 

col need f al 

1 104 

119 6 

261 

V. si. 8. 

s. 

V. b 1. 8. eth. 

8045 

octahdr col 

1 412‘fi 

124-6 

288 

23*®. 

4 1*®, 

V. si. s. eth. 


need f acct 




152» 

165® 

8045M 

8046 

col , 

0 985^', 

54 5 

267 

V. B. 

V 8. 

s. eth. 


1 41645«s-i 

1 023^s 






8047 

col fum liq. 

1 395 j 

17 

192 

d 

d 

V s. eth.; 8. 


or cr , 

1 4734Si-‘ 2 






bz.; i. pet. 
eth. 

8048 

col monocl , 

1 588» 

186d. 

d 

179®, 

0 9 

i eth, chi.; si. 


1.5376, 

1.5651, 1 5705 




487i»® 


s. me. al. 

8U48M 

wh need- f al 

1 27i« 

72 3 


V. si. 8. 

B. 

8. eth., com- 


col leaf or 






moDorg solv. 

8049 


163; 


0 4»5 

3 

s c acet.;i.bz. 


need. 


104 5-6 5 




8()49M 

8050 

rol rhomb 


288 d. 


1 08*®, 

V. si s 

V. b1. s. eth. 


pi or 

monoel cr. 




6 67ifl« 




l+2lIo()) 







8050M 

wh cr 


190-3 


0 03 

0 2 



8051 I 

plienylthio)’. 


1 





8052 i 








8053 

ycl cr 

1 4(1 

107 


1 

s. h 

si s eth.; s. 








chi 

8054 


«n 






8055 

fal+24 5“2» 

0 8362- 
0 

115 -SU 





8056 

yel. cr 


l.M 


, 

si s. c , 

si. 5 , eth., a. 







s h. 

ehl 

8057 








8058 








8059 








8060 








8061 

col. oily hq 

sld 

13 J4 

215-7; 

0 048 

s 

s eth , ord. 


or col, pr 

1 338‘»; 


981* 



org solv. 



1.27412« 





8062 








8063 








8064 








8065 








8066 








8067 








8068 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

Name 

Synonyms 

Formula 

Wt. 

S()69 

Sulfide, divinyl. 

See Vinyl sulfide 

(’H,S(NH5 


8070 

- — , ethyl methyl. . 

methylthioethane • 

76 15 

8071 

Sulfobenzide. 

See Fhenyl sulfone 



8072 

Sulfocyanic acid. 

See Thiocyamc and 



8073 

Suifonal. 

See Propane, 2,2-bts(cthylsidfo 



8074 

Sulfone, dibenzyl. 

See Benzyl sulfone. 



8074M 

, di-n-butyl. 

I See Butyl sulfone. 



8075 

, diethyl. 

See Ethyl sulfone 

1 


8075M 

, dimethyl. 

See Methyl sulfone 



8076 

, diphenyl. 

See Phenyl sulfone 



8077 

, dipropyl. 

See Propyl sulfone 



8078 

8079 

, ethylenebisphen 

, ethyl phenyl 

yl. Sec Ethane, ] ,2-btsphenyLs 
ethylsulfony Ibeiizene* 

ulfonyl-* 

(’2Hf,S()A'\Hs 

170 22 

8080 

, pentane- 7, 7-diet 

Sulfonmethane. 

hyl. See Tdtonal 



8081 

See Propane, 2.2-hudthuUnlfo 



8082 

Sulfoxide, dibenzyl. 

See Benzyl sulforule 



8082M 

, di-n-butyl. 

See Butyl sulfoxide 



8083 

— , diethyl. 

Sec Ethyl sulfoxide 



8083H 

, dimethyl. 

See Methyl sulfoxide 



8083M 

, di-n-propyl. 

See Propyl snlioridf 



8084 

Sulfur chloride, trichlo 

romethyl-. See Methiit mern 

oiifo", perrhloro- 


8085 

Sulfuric ether. 

See Ethyl ether. 



8086 

Sumatra camphor. 

Sec d-Bnnieol 



8087 

Superpalite. 

See Ihphom'uf 



8088 

Suprarenine. 

Sec \dreiiahiK 

I 


8089 

Sylvan. 

Uve Furan '2-methijl- 



8090 

cf-Sylvestrene 

rf-l.SlOl-wj-menthadiene 

tjoHl,. 

136 23 

8001 

Sylvie acid. 

See Mnetic 0(1(1 

(UidOfi 


8091 M 

D-Talose . 


180 10 

80* 

Tannin. 

See m-lhqaUu and 



8098 

Tartaric acid, dihydrox 

y-. See (S'uooat ncid,tctrahydr 

oxy-. 


80« 

r/Z-Tartaric acid 

raeemie aeid 

H()()C(cnoii)>- 

lt.8 ]() 



COOH HzO 


8094 M 

, (lietliyl Cftter 

(hetinl l.irtnite idl-), diethyl 
racemate 


206 19 

8095 

— , dimethyl ester 

iliiiiethvl «i/-2.3-dihvdr()xv- 

idOOCIIa)- 

178 14 

butanedioate*, methyl 

.'(’HOH),- 




rai'emale 

roocHs 


60% 

t/- Tartaric acid . . 

d-2 ,3-di hyd ro\ vbu t a iieitu >i c 

IK)f)r(CHOH)- 

l.’iO f*9 


acid*, d-a, /J-(lilivdro\y- 

COOH 


8097 

. (Jilnityl ester 

‘^uceiiiic add 

dibutyl d-J.3-diliydroxy- 

(t'H()H(’()()C4- 

2t)2 M) 

butanedidiite* 

H'.)2 


8098 

— , diethyl ester. 

dieth\l £/-2,'{-(lihydr<)xv- 

K'llOlI C()2- 

206 19 

biitanedioate*, ethyl rf- 
tartrate 

V'Ahh 




8099 

, diethyl ester diaeetate 

ethyl ducef-v 1-d-t art rate, 

[riFoocrUa)- 

2% 27 

ethyl cf-diaeetoxyhiicciiiate 

(XXKliHr,^ 


8100 

— , dimethyl ester 

methyl (/-tartrate 

fdOOCH.)- 

(CHOHl^COO- 

Clh 

178 14 



8101 

, dinitrate , . 

dinitrolartaiK add 

COOH/C:iIN 03 )r 

COOII 

240 09 


♦Name approved by the International Umon of Ch<>mibtry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Bulling 

point, 

Solubility in grams per 100 ml of 

^0. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

8059 

8070 

8071 

8072 

8073 

8074 
8074M 

8075 
8075M 

8076 

8077 
S078 

lui 

0 837 

-104 8 

66 

I 

40 

90 eth. 

8079 

monocl. pi f 
eth. 

1 010^-' 

42 

>300 

si S f* 

S 

s eth. 

8080 







8081 
8082 
8082M 
8083 
8083 H 

8083 M 

8084 

8085 

8086 

8087 

8088 

8089 

8090 

liq, 

0 863“" 



1 

X 

« eth. 


1 47717” 2 

4 






809! 
809 IM 

cr .... 


128-30 





8092 








8093 








SO'H 

col tricl . . . 

1 697 

-H?0, 100; 


20 

1 66 c. 

0 87 c. eth. 




anh 


9 23* 






204-6 


18.5"* 



S()94M 

1 4454«, [a] 

1 2036' 

17 

280 

.si s 

OC 

» eth.; s. ord. 


4.745020 






org solv. 

8045 

monocl f al 


stable 90; 
mctastable 

282 







84 . mcho 

III 





8096 

col monocl , 

1 75987 

170 


139M 

19 85*^ 

0 44 c. eth.; s. 


1 4955, 




3431 M 


aeet.; i. bz., 


1.5352, 1.6045 






chi. 

80!}7 

pr 

1 087-!' 

■■ ' 

203>« 




8098 

col hyg. lig , 

1 2036-“ 


280 

s 


» eth.; s. Old. 


1 4454 M, 
|ai55+7 45‘’ 

4 





org solv. 

809<1 

monocl. cr. . 

1 1097> 

67 

0(jJ_2727 

hi s. 

h. 

V s. eth. 

8100 

col., [a] 

1 3046-" 

(1)48; 12) 

280 

s 

V 

s chi., bz. 


4-9 32,^ in 
me al“ 

1 

.■^ 0 . i:{t 6 i 





8101 

need 


■1 

i 


d 

■'* 

s. eth ; i. bz. 


For explanations and abbreviutioub see Iwginning of tabic. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

8102 

cf-Tartarlc acid, dipropyl 

dipropyl (f-2.3-dihydroxy- 

(CHOHCOOC*. 

234.25 


ester 

butanedioate*; propyl 
tartrate 

H7)2 


8103 

, monoethyl ester .. 

ethyl hydrogen d-tartrate . . 

COOH(CHOH)^ 

COOCzHb 

178.14 

8104 

, nicotine salt 

See Nicotine, tartrate. 


8105 

, dinitro-. 

Sec d-Tartanc acid, diniiraie. 



8105M 

/-Tartaric acid, diethyl 

ethyl 1 -tartrate 

Cgill4Uc 

206.19 


ester 



8106 

i-Tartaric acid 


H00C(CH0H)2- 

COOH 

150 09 



8106M 

8107 

, diethyl ester 

Tartronic acid 

diethyl tartrate fmeso) 
2 -hydroxypropanedioic acid* ; 
hydroxymalonir and 

CgHi40e 

HOCU(COOH)a. 

206 19 
120 06 


8108 

1 


l-hydroxy- 2 -phenyH , 1 - 
ethanedicarboxylic acid 

CgHsCHsCCOH). 

(COOH)! 

210 18 


8109 

Taurine 

2 -aminoethanc 8 ulfonic and 

HaNCHaCIhSOaH 

125 14 

8110 

Taurochollc acid 


C26H4sN0;Sn20 

533 71 

8111 j 

Telluride, diethyl. 

See Ethyl telluride. 



8112 

, dimethyl. 

See Methyl telluride. 



8113 

8114 

Tellurium ethyl. 
Teraconic acid 

See Ethyl telluride. 
2 -iaopropvlidcnebutanedioic 
acid*, isopropyhdenesuc- 
cinic acid , 7 , 7 -dimelhyl- 

(CIl3)2C C- 
(CC>OH)CH». 

158 15 




COOH 




itaconic acid 



8116 

Terebic acid 

2 , 2 -dimethylparaconic and 

C/HioOi . 

158 15 

8117 

Terephthalaldehyde 

1 ,4-benzenedicarbonal * 

C6H4fCHO)2 

134 13 

8118 

Terephthalaldehydic 

acid 

p-formylbenzoic acid . . 

CHOC 6 H 4 OOOH 

150 13 

8119 

, 3-hydroxy- .... 

4 -fonnyl- 3 -hydroxyben 2 oic 

CHOCeHsCOH). 

166 13 



acid 

COOH 1 


8120 

Terephthalic acid 

1 ,4-benzenedicarboxylic 
acid*, p-phthahc acid 

C5H4(C00H)2 

166 13 

8121 

, diethyl ester 

ethyl ^pbthalate . 

C6H4(C00C2H6)2 

222 23 

8122 

, dimethyl ester 

dimethyl l, 4 -beiu 5 enedicar- 

C6H4(C00CH3)2 

194 18 


boxylate* 



8123 

, mononitrile. 

See Benzoic acid, p-ryano-. 



8124 

, benzoyl- 

2,5-benzophenonedicar- 

CgHbCOCgHa- 

270 23 



boxylic and 

(C00H)2 


8125 

, 2,3-dihydro-. 

See l,'i-('ydohexadiene~l,4-dir 

arboxylic acid. 


8126 

, 2,5-dihydroxy-. . 

2,5-dihydroxy-l,4-benzcii©- 
dicarboxylic acid* , 2 , 5 - 
bydroquinone dicarbnxylic 

(hO)2CfiH2. 

(C00H)2 

198 13 

8127 

, hexahydro-. 

See 1,4-Cyclokexanedicarboxyh 

c acid*. 


8128 

, 2-nitro- 

N02Cf,H3(C00H)2 

211 13 

8129 

Terephthalonltrile. . . . 

1 

1 ,4-benzenedicarbonitnle * ; 
p-phenyleiie cyaiiule 

CbH4(CN)2 . 

128 13 

8130 

Terephthalyl chloride 

1,4-benzeuedicarbonyl chlo- 
ride* , p-phthalyl dichloride 

C6H4(C0C1)2. . . . 

203 03 

8131 

8132 

Terpane. 

Terphenyl 

See p-Menthane. 
1,4-diphenylbenzene; p- 
phenylbiphenyl ; tnpheiiyl ; 

(C«H6)2C,H4.... 

230.29 



diphenylphenylene 



8133 

m-Tcrphenyl. 

See Benzene, l,^diphenyl-. 



8134 

a-Terpinene 

1,3-p-menihadiene 

CioHie 

C 10 H 17 OH 

136 23 

154 25 

8135 

dl- <v>Terpineol 

d 2 -l-p-menthen- 8 -ol . . . 

See Terpinol, hydrate 

8136 

Terpin hydrate. 


*Name approved by the InternatioDal Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 
point, “C 

Boiling 

point, 

1 Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

8102 

liq 

1 1.S9 


3a3 

i. 

v.s. 

T. B. eth. 

8103 

col. rhomb. . . 


90 


8. 


s. eth. 

8104 

8105 
8105M 

[a]-7.55;i».7 

1 20.54— 


162« 




8106 

col. tab.. 

1 666 

anh. 140 

12515 

8. 

sl. s. eth. 


1 495, 1.536, 
1.605 







8106M 



55 i 





8107 

col. pr. f. eth 


158 d. 

d , subl 

V. 8. 

V. s. 

sl. s. eth. 





110-20 




8108 

pr. ... 


153 


S. 

s. 

s. eth. 




(147 d ) 





8109 

tetr. need 


328-9 d 

d. 

6 51* 

0 00321* 

1 . eth. 

8110 

8111 

8112 

dcliq. need 


180 d 


V 8. 

V s. 

sl. 8. eth. 

8113 








8114 

tricl. f. eth. 


161 d. 


V. s. 

V. 8. 

V. 8. eth. ; V. sl. 
B. ba. 

8116 

monocl. f al 

0 8155®^* 

174 

d. 

si 8 

s 

1 21 c eth. 

8117 

need f. w . 

* 

116 

248 

1 51« 

V 8 

T. b 1. 8. eth. 

8118 

need. f. w 


256 

subl. 

s h 

V. S 

sl. 8. eth , chi. 




(248-50) 




8119 

need . . . 


234 


si s b 

s. 

8. eth. 

8120 

need, or amor 

1 510 

subl. 

subl ca 

0 0016 

T. sl. 8 

V. bI. 8. eth., 





300 



chi ; s. alk. 

8121 

col 


44 





8122 

rhomb, f. al 


140 

subl. >30: 

0 33 h 

8 h. 

8. eth. 

8123 








8124 

need 


285 


1. 

8. 

8. eth.;i. tol. 

8125 








8126 

yel cr, f. al. 


d. 


s (grn 

S (bl 

8. eth. 


or eth. 




fluor- 

fluor- 







es ) 

cs ; 


8127 








8128 



270 (263) 


V. 8. h. 

s h 


8129 

col. need, f ba 


222 


1. 

sl. s. 

sl. 8. eth.; 8. b. 








ac. a. 

8130 

need 


78 

259 

d. 

d. 

8. eth. 

8131 








8132 

col. leaf. f. al 

1 234 "- 

213 

subl. 427 


V. sl. s. 

sl. 8. eth., ac. 


I 






a., CS 2 ; 8. h. 
ba. (bl. fluor- 
es.) 

8133 







8134 

col. Uq., 1.4846 

(a)0 846 


180 

i. 

oe 

«o eth. 


(^)O 838 


173 




8135 

col. liq., 1 4827 

0 9357- 

35, d 40 

219 8 

i. 

V. 8. 

T. 8. eth.; 8. chi. 

8136 







For explanatious and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

8138 

cjs-Terpinol, hydrate . . 

fi«-l,8-p-menthanediol hy- 

CioHi8(OH)2H20. 

190 28 



drate; ctit-terpin hydrate 



8139 

Terpinolene 

1 ,4(8)-p»menthadiene 

CioHie 

136.23 

8140 

Tetracoline. 

See Quinoltne, 2,5,7 -trmethyU 



8141 

Tetraco8ane*(/i) 


CHa(CH2)22CHj 

338.65 

8142 

^ Tetradecanal’*', oxime. 

See Mynatddehyde, oxime. 



8143 

Tetradecanamide’'’. 

See Mynttamide. 



8144 

Tetradecane* 

n-tetradecane 

CH3(CH2)i2CH8. 

198.38 

8145 

, 1-amino-. 

See Tdradecylamine*. 



8146 

Tetradecanenitrile*. 

See Mynstomtrtle. 



8147 

Tetradecanoic acid*. 

See Mynstic and. 



8148 

Tetradecanolc anhydri 

de*. ^ Myrxitic anhydride 



8149 

l-Tetradecanol* . , . 

n-tetradecyl alcohol , my- 

CH8tC!U2)i2CH2- 

214.38 



ristic alcohol 

OH 


8150 

Tetradecanoyl chloride 

*. See MynMoyl chloride. 



8151 

1-Tetradecehe* 

a-tetradecylene 

CHs 

196.37 

8152 

n-Tetradecyl alcohol. 

See l-Tetradecanol*. 



8153 

Tetradecylamine*(n) , . 

1-aminotetradecanc ;pnm- 

('H3f(‘d")l3NH2, 

213 40 



n-tetraderylamine 



8154 

Tetradecyl sulfate 

di-n-tetradecyl sulfate 

[CH.i(CH2)i3]2S04 

490 81 

8154M 

2-Tetradec5'ne * 



194 35 



CH» 


8154T 

Tetraethylene illycol, 

2,5,8,11,14-peiitoxapenta- 

(CH 3 OC 2 H 4 OC 2 . 

222 28 


dimethyl ether 

decane* 

H4)2() 



Tetrahydro-. See the par 

ent compounds le.g.. for tetrah 

ydronajihlhalene see 

Naphth- 

8165 

Tetralin. 

See Naphthalene, 1,2, 3, i-tetrah 

ydro-*. 


8156 

Tetramethylene. 

See Cyeldiutane* 



8157 

Tetramethylenediami 

ne. See Putremne. 



8158 

Tetramethylene glycol 

. See l,i-Bvtanediol*. 



8159 

Tetramethylene oxide. 

See Furan, tetrahydro-. 



8160 

Tetramethylenimine. 

See Pyrrolidine. 



8160M 

1-Tetratrlacontanol* . 


«-C34H«90H 

494 91 

8161 

s-Tetrazine ... . 

1,2,4,5-tetrazine 

N NCH:NN:CH 

82 07 

8162 

s-Tetrazlnedlone, tetr 

ahydro-, S«' jf-Vranne 



8163 

2,1,3,5-Tetrazole. . . 

1,2,3,5-tetrazole 

NHN:NCH:N 

70 06 

8164 

Tetrollc acid 

2-hutynoic acid* , methyl- 

CHsCiCCOOH 

84 07 



propiolic acid 



8165 

Tetronal 

3..3-biset hykidfonylpen- 

(C2H,.)2C- 

256 37 



tane* , pentane y, -y-diethy 1 

(S02C2H»)? 




Rulfone 



8166 

Tetryl 

A^-methyI-.V-2.4,6-tetra- 

(N02)3C.H2N- 

287 15 



iiitroanihne, methylpir- 

(N02)rH3 


8167 

Thalllne 

rylnitramine 

1 ,2..3,4-tetrahydro-6-nieth- 

CioHiaNO 

163 21 



oxyqiiinoline 



8168 

Thebaine 

paramorphine 

CigH2iNOa 

311 37 

8169 

, hydrochloride 


Ci.HjiNOaHCl 

H 2 O 

365 85 

817D 

Theine. 

See Caffeine. 



8171 

a-Thenyl alcohol. 

See 2-Thtophenecarbinol 



8172 

Theobromine 

3,7-dimethylxanthine 

C7H«N4(»2 

180 17 


*Name approved by tbc International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Densitv 

Melting 
point, ®C 


Solubility in grams oer 100 ml of 


form, color 

Bulling 




No 

and index of 
refraction 

g/ml 

point, 

Water 

Alcohol 

Ether, etc. 

8138 

col. rhomb., 


anh. 117 1 

subl. 100 

0 36* 

7 9415 

0 71415 oth.; 


1 505, 1 512, 
1.524 






0 74515 chi. 

8139 

col. liq., 1.4823 

0 855 


185 

1 

X 

« eth. 

8140 








8141 

cr 

6 7786- 

51 1 

324 1; 

1 

V s 

V 8. eth. 



* 


243« 




8142 








8143 








8144 

col. liq., 1.4459 

0 765 

5 5 

252 5 

1. 

V a. 

V. s. eth. 

8145 







8146 








8147 








8148 








8149 

opaque leaf 

0 mrr, 

37.62 

263 2; 

022® 

si S 

s. eth. 


*‘9- as 
ft 8236- 


167“ 





8150 








8151 

eol. li(| 

(' 775 

-12 

246 

1 

\ s 

V. s. eth. 

8152 








8153 

ool cr 


37 

291 2; 

V al s 

s. 

s eth. 





1621® 




8154 



57 8-8 0 





8154M 

col Iiq 

fl 765 j 

5 5 

252 5 

1 

V s 

V. 3. eth. 

8154T 

col. liq 

1 0132'® 

20 


>7.> 8 

00 

.s 



al(nr, Mtahydni 

! ) 






8155 

8156 

8157 

8158 

8159 

8160 
8160M: 



' 91 9-92 2 





8161 

red 


! 99 

subi 




8162 








8163 

leaf f al 


155 

.subl 

s 


1 eth ; a. ac. 
a ; si a bz. 

8164 

col tab f 


76 5 

203 

V a 

V s 

V. s. eth.; 8 33 


oth or 






CSo 

8165 

gilt, leaf f w 


85 


0 22 c 

4 .315 

7 115 eth. 

8166 

yel raonoel. 

1 .5:'“ 

130 

exp. 187 

i 

0 4221* 

V. 8. eth.; s. 


f al. 






bz., ac. a. 

8167 

rhomb 


43 

283 8 

s. h. 

V. s. 

V. 3 eth , bz. 

8168 

gilt. pr. f al., 

1 30:. 

19.1 


X . al a 

10 c. 

0 71*® eth.; v. 


|al-218 64‘;i-' 
in al ^ 






s. fhl ; 3. bz. 

8169 

rhnmb , 
Ia]-168.32“D 


i 


S h. 

6 31® 

s eth. 

8170 








8171 








8172 

wh rhomb. 


j 337 

subl 290-5 

0 031* 

fl 0231' 

si. s. eth , 


f w 




0 671®® 


amyl al.; v. 
si s bz 


For explanations and abbreviations see beginning of table. 







PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

8173 

Theophylline 

1 ,3-dimethybcaDthine 

C 7 HBN 4 O 2 

180.17 

8174 

Thetin, dimethyl- 

2 , 2 -dihy(iro- 2 , 2 -dimethyl-l , 
2-oxathietan-4-one 
5,6-dihydro-2,4,6-trunethyl- 

OS(CHj)2CH2CO 

120 16 

8175 

Thialdine 

SCH(CIl 3 )SCH- 
1 - 

163 29 

i,3,5-dithiazine 



(CH.))NHCHCH 3 


8175M 

8176 

Thiamin, chloride; Thla 
Thianthrene 

mine, hydrochloride. See V 
dibenzo-p-dithun; diphen- 
ylene disulfide 
thio [5 jmonazole ; metsthi- 

itamin Pi. 
O 6 H 4 SC 6 H 4 S.... 

L J 

216 30 


8177 

Thiazole 

SCH NCH CH 

85 12 



azole 

1 1 


8178 

, 2-amlno- . . . 

2>Thiazolylamine. 

2-thiazo]]{)ainme 

C 3 U 2 NSNH 2 .... 

100 14 

8179 

See Thtazole, 2-amtno-. 



8180 

2-Thienyl ketone. . . . 

2,2'-dithienyl ketone; 

(C4H3S)2C0. . 

194 26 



thienone 



8180M 

Thiirane. 

See Ethylene sulfide. 



8181 

Thioacetlc acid 

See Acetic and, ihtol-. 



8182 

Thioaniline. 

See Aniline. p.v'-Unodi-. 



8183 

Thiocarbonyl chloride. 

See Phosgene, Ihio-. 



8184 

Thiocarbonyl tetrachl 

oride. Methyl mercaptan. 

perchloro-. 


8185 

Thiocyanic acid .... 

sulfocyamc acid 

CNSH 

59 09 

8186 

■ .allyl ester 

2-propcnvl thiocyanate*; 
allyl sulfocvanide 

CH2-CHCH2CNS 

99 15 

8188 

, butyl ester. . . 

n-butyl sulfocyauatc; n- 

CH3(CH..)3SCN 

115 19 


butyl rhoihinate 



3190 

, <er<-butyl ester . 

terf-butyl siilfocvanate; 
/cr/-butyl rhodanate 

(CH3)3CSCN. . . 

115 19 

8191 

, cyanogen ester . 

cyanogen sulfide , cyanogen 
thiocyanate 

See Glycol, dithiocyanate. 

NjCSCiN .... 

84 10 

8192 

, ethylene ester. 



8193 

, ethyl ester . . . 


CiHiSCN .. 

87 14 

8194 

, isoamyl ester 

isoamyl sulfocyanate; iso- 
amyl rhodanate 

(CH3)2CH(CIl2)2- 

SCN 

129 22 

8195 

, isobutyl ester 

isobutyl sulfocyanate; iso- 

(CH3)2CHCU2- 

115 19 


butyl rhodanate 

SCN 


8196 

, isopropyl ester 

isopropyl sulfocyanate; 

(CH3)2CHSCN 

101 16 

8197 

, methyl ester 

isopropyl rhodanate 
methyl thiocyanate; methyl 

CHsSCN 

73 n 


sulfocyanate 



8198 

, phenyl ester 

phenyl sulfocyanate; phenyl 
rhodanate 

n-propyl sulfocyanate; n- 
propyl rhodanate 
tnthiocyanuric acid 

CbHsSCN .. 

1.35 18 

8199 

, propyl ester . . . 

CHsCHsCHzSCN. 

101 16 

8200 

Thiocyanuric acid 

CsH^N^Sa 

177 26 

8201 

Thiodiglycol. 

Sec Ethanol, 2,2'-thiod>. 



8202 

Thiodiphenylamine. 

See Phenotkiazine. 



8203 

Thiofuran. 

See Thiophene 



8204 

Thiojily colic acid. 

Acetic and, mercapto-. 



8205 

Thiohydantoln. 

Sec Hydantoin, Z-ihio-, 



8206 

Thloisatin. 

See Thionaphthenequinone. 



8207 

Thio[b]monazole. 

Sec Thiazole 



8208 

Thlonaphthene 

benzothiophene; benzothio- 
furan 

1 ,2-thionaphtbcncdione ; 

CbH4SCH-CH. ■ 

134 19 

8209 

Thionaphthenequi- 

C 6 H 4 SCOCO. . 

164 17 


none 

thioisatm 

L 1 


8210 

Thionine 

Lauth 8 violet 

C 12 H 9 N 3 S 

227 27 

8211 

Thiophene 

thiofuran . . 

SCHCHCHrCH 1 
1 1 1 

84 13 


♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubility in grams per 100 ml of 


form, color 

Melting 

Boiling 
point, “D 




No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

8173 

monocl. need 


269-72- 


0 44>2 

1 25 

sl. s. eth.; s. 


f w 




1 3*T 


alk., NH 4 OH 

8174 

doliq. cr . 


d,-H20 


s. 

s. 

- 

8175 

monocl . . 

1 191 

43 

d. 

si. s. 

s. 

V 8 eth. 

8175M 

8176 

monocl. pr 


158-60 

.^53-4 d ; 

i. 

0 25 c 

8. h. eth., CS 2 . 


f al 



204‘i 



H 2 SO 4 , ba. 

8177 

col liq. . 

1 198 


116 8 


8. 

s. eth. 

8178 

yel cr. f al 


90 

i d. 

si s 

sl s 

sl. s. eth. 

8179 








8180 

col need f al 


87-8 

326 

1 

s. b. 

8. ord. org. 








8olv. 

8180M 

8181 

8182 

8183 

8184 

8185 

col hq. 


5 

d 

00, d 

V s 

V 8. eth- 

8186 

oil 

1 05t)^^ 


161 

\ si B 

CO 

oo eth. 



(1 071«) 






8188 

col liq.. 

0 9563^-'> 


184 5- 

1. 

s. 

8. eth. 


1 46362>-5 



5 




8190 

oil 



d 





8191 

rhomb pi 


65 (60) 

d , sub! 


s. 

8. eth. 


or leaf. 


30-10 




8192 







X eth. 

8193 

col liq., 1 466(1 

0 996*- 

85 5 

144 4 

1 

00 

8194 

col liq 



197; 

V sl .s 

s 

s eth. 




193 5-5’« 




8195 

col lu}. 



174-6 

BO 



8196 


0 9632® 


149-51 

1. 

BO 

X eth. 





(152-3) 




8197 

col liq , 

I 068 

-51 

133 

1 (v sl 

oo 

» eth. 


1.4680123* 




S ) 


8. eth. 

8198 

hq 

I ] 22822* 


232 

1 

s 

8199 

col liq. 



163 




8200 

8201 

8202 

8203 

8204 

8205 

8206 

8207 

8208 

yel need 


d 200 


V s. h 

V sl 8 

V. sl. s. eth. 


leaf. 

1 165- 

32 

221 volat 

i. 

V. 8. 

V. s. eth. 


1 63324“ 2 

4 


247 




8209 

yel. pr 


121 

1. 

8. 


8210 

grn powd or 
br-blk. leaf. 




V. V. si 

sl. s. 

8. eth. 





8 C. 



8211 

hq., 1 5285 

1 0884-^ 

-40 

84 

1. 

8. 

B. bs., HtSOi 


For cxplanatiOEus and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No 

Name 

Synonsrms 

Formula 

VVt 

8212 

Thiophene. 2-acetyl-. 

See Ketone, methyl 2-thtenyl. 

1 methyl 


8213 

, 2 -acetyl- 5-bromo 

-. See Ketone, b-bromO‘2-thteny 


8214 

, 2 -acetyl- 5-chloro 

-. See Ketone, 5-chloro-24hieny 

1 methyl. 


8215 

, 2 -amino-. 

See Thiopkenine. 



8216 

, 2 -bromo- 

SCBr.CHCHrCH 

163 04 

8217 

, 2 -chloro- 


SCClrCHCHCH 

118 58 

8218 

, 2,5-dibromo- . . . 


SCBrCHCH:pr 

241 95 

8219 

, 2.5-dibromo-3,4- 


(N02)2C4Br2S 

331 95 


dinitro- 




8220 

, 2,5-dichloro- . . 


SCCl.CHCHCn 

1 1 

153 03 

8221 

, 2,3-dihydro-2-im 

Ino-. See Thtophenine. 



8222 

— — , 2,5-diiodo- . . 

SCI:CHCH:CI. 

3.35 96 

8223 

, 2.3-dimethyl-.. 

2.3-thioxenc. . . 

frH*) 2 C»H 2 S 

112 18 

8224 

. 2.4-dlmethyl- 

2,4-thioxene. . j 


112 18 

8225 

, 2,5-dimethyl- 

2.5-thioxene 

(CHsbCiH^S 

112 18 

8226 

, 2,5-dinitro- 



(N 02 ) 2 C 4 ir.!S . 

171 13 

8227 

, 2 -ethyl- ... . 


CsHiCiHaS 

112 IS 

8228 

, 3-ethyl- 


CsHjCiHjS 

112 18 

8229 

. 2-formyl-. 

See 2’Thiophenecarbonal. 



8230 

, 2-iodo- 


C4HsIS 

210 04 

8231 

, 2-iodo-5-nitro-. 


N 02 r 4 H 2 lS 

255 04 

8232 

, 2-methyl- 

a-thiotolene 

CHsC^HaS . 

98 16 

8233 

, 3-methyl- 

/S-thiotiilene 

CHaCiHsS 

98 16 

8234 

, 2-methyl-.'>- 


CHz r 4 H 2 S CJii 

174 25 


phenyl- 




8235 

, 2-nitro- 


N02(’4H3S 

129 13 

8236 

, tetrabromo- 


C4Br4S 

399 76 

8237 

, tetrachloro- 


C 401 ,S 

221 93 

8238 

8239 

, 2,3,5-tribromo- 

• 2,3,5-tribromo- 


C4HBr3S 

N 02 C 4 BrjS 

320 86 
365 


4-nitro- 




8240 

, 2,3,5-trichloro- 


C 4 HCI 3 S 

187 48 

8241 

, 2,3,5-trichloro- 


No-r*ri.s 


4-nltro- 


IT 


8242 

, 2,3,5-trlmethyl- 


fCH3).iC4HS 

126 21 

8243 

2-Thiopheneacetic 

acid 

, a-oxo- 

2 -tbienylacetic acid 

C 4 H 3 S CH^COOH 

142 17 

8244 

2-thienylglyoxyiic acid; 2- 
thenoylformic acid 

C4H,SC0C00H. 

156 15 


8245 

Thiophene aldehyde. 
2-Thiophenecarbinol . 

See Thiof^eneearbonal*. 



8346 

a-thienylcarbinol, a-tbenyl 
picohol 

2-thiophenea1dehyde; a-thi- 
enylformaldehydc; 2-for- 

C4H.^S CH 2 OH 

114 16 

8247 

2-Thiophenecarbonal’^ 

(:4H3S cho 

112 14 

8248 

, oxime 

mylthiophene 

2-thiophenealdoxirae 

C‘4H8SCH:N0H. 

127 16 

8249 

, phenylhydrazone . . . 

2-thienvlformaldehydc 

phenylhydrazone 

C4HjSCH;NNH. 

202 27 


’^Name approved by the International Union of Chenustry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



1 Solubility in srams oer 100 ml of 


form, color 

Melting 
point, “C 

Boiling 
point, "C 

1 



No 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

8212 








8213 








8214 








8215 








8216 

col ... . 

1 652- 

33 


149 5-50 5 

i. 

V s 

V. 8 eth. 

8217 

col 



130 




8218 

col 

2 147- 

33 


210 5-1 0 

1. 

V. 8. 

V. 8. eth. 

8219 

pa. yel. 


1 1.39-40 



V. 8. h. 


8220 

col 



170 

i 




8221 







8222 

col. fluorcs 


40. 

1 • 

1 

V. 8. 



8223 

col. liq. . 

0 9938- 
20 


: 13b- 7 

1 

V. 8. 

V. 8. eth. 

8224 

hq .. . 

0 


138 


8. 

8. eth. 

8225 

liq., 1.51418 

0 9859- 1 

4 1 


137 5 


8. 

s. eth. 

8226 

ycl pi 


52 

290 

d b. 

8. 

V. 8. eth. 

8227 

col 

(1 9tK)~ 

24 


132-4 


V 8 

V. 8. eth. 

8228 

(iol 

1 0012- 


135-6 

1 

V. S. 

V s. eth. 

8229 


1 6 






8230 

col . 



182; 73’'- 



' V s. eth. 

8231 

lera. yd., shmv 


74 



8. 


8232 

col 



113 

1 

V s 

V. 8. eth. 

8233 

col. oil 

1 


1J4TM 


1 

V. 8 

V. 8. eth. 

8234 

col need 


49-51 



V 8 

V 3 eth. 

8235 

monocl. f. al 


46 5 

225 

1 

V. 8. 

V 8. eth.; i. 








alk. 

8236 

wh. need 


116 

326 

i 

s h. 

Y 8. eth. 

8237 

speara 
shiny Rp<*ar.s 


36 



V. 8 


8238 


29 

259-60 

1 

sl 8 h 

V 8. eth. 

8239 

red-yel nerd 


106 




V. 6. eth. 

8240 

col. oil 

1 


206-7 




8241 

n*d-yel Del'd 


86 




y. e. eth., hi. 

8242 

col 



160-3 


i 


8243 

col . . . 


76 


8 h 


8 eth. 

8244 

cr.+HaO. 


+ 1H,0 


V h 


y 8. eth; 




! 58-59; 

> anh 91 5 





8245 








8246 

col. liq . , 



207 

1 

V s 

y. 8. eth. 

8247 

ycl oil 

1 215- 

3 1 


198 

1 . 

V s 

s. eth. 

8248 

wh. need. 


128 




V. 8. eth. 

8249 

yel niH'd. . 


134.5 


1 . 

8 . 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

8250 

2»Thiophenecarboxylic 

acid* 

a-thiophenic acid 

CJIsSOOOH . 

128 14 

8251 

, 3-methyl- 


CHsCiH-iS C(X)H 

142 17 

8252 

, 5-methyl- 

o,o-thiotolenic acid . 

CHsCiHsS COOH 

142 17 

8253 

3-Thiophenecarbox- 
ylic acid* 

2.3- ‘Thiophenedicar- 
boxyiic acid* 

2.4- Thiophenedicar- 

/8-thiophenic acid 

C 4 H 3 SCOOH. . 

128 14 

8254 


C4H2S(C00H)2. . 

172 15 

8255 


C4H2S(C00H)2. . 

172 15 

8256 

boxy lie acid* 
2,5-Thiophenedicar- 
boxylic acid* 

, diethyl ester 


C4H2S(C00H)2. . 

172 15 

8257 


C4H2S(C00(^2H6)2 

228 26 

8258 

2-Thiophene-ol, 

5-methyl- 

2,5-thiofeiiol . 

CH 3 C 4 H 2 S OH 

114 16 

8259 

2- Thiophenesulfona- 
mide 

3- Thiophene8ulfona- 
mide 


C 4 H 3 S S02NH2 

163 21 

8260 


C 4 H 3 SSO 2 NH 2 . 

163 21 

8261 

a-Thiophenic acid. 

See 2-ThwphenecaTboxyltc acid 

*. 


8262 

/3-Thiophenic acid. 

See 'A-Tkiophenecarboxyhc acid 

*, 


8263 

8264 

Thiophenine 

, iV-acetyl-. 

, methyl- 

Thiophenol. 

2-ammothiophcne or 2,3- 
dihydro-2-irainothiophene 

See Acetamide, N-2-thienyl-. 

CMisS NIl2or 
C4H4S(.NH) 

99 15 

8265 

8266 

See Phenol, Ihio- 

CH3NnC4H3S .. 

113 17 

8267 

8268 

8269 

8270 

8271 

8272 

Thiopyrine 

Thiosalicylic acid. 

Thiosinamine. 

2,5-Thiotenol. 

a-Thiotolene. 

^-Thiotolene. 

1 .5-dimethyl-2-pheiiyl-3- 
thio-3-pyrazolone 

See Benzoic acid, o-mercapto- 
See Urea, allyUhio~. 

See 2-Thiophene-ol, .^-methyl-. 
Sec Thiophene, 2-methyl-. 

See Thiophene, ’6-methyl-. 

CHsNNCCelh)- 

L 

CSCH CCH 3 

204 28 

8273 

8274 

8275 

o,o-Thiotolenic acid. 
Thiourea. 

Thioxene. 

Sec 2-Thtophenecarboxylic arid 
See Urea, tkio-. 

See Thiophene, dimethyl-. 

, b-methyl-. 


8276 

Thiuram disulfide, die 

yciopentamethylene-. S 

> ee Disulfide. bis(l-pi 

peridyl- 

8277 

, diethyldimethyl- 

, tetrabenzyl-. 

. See Diivlhdc, buiethylmethyllh 

1 lO(arbamyl). 

8278 

See IhsulUde, bi!titeird>enzylth 

: ocarbamyl). 


8279 

, tetrabutyl-. 

See Disultide, bistdilnUyltlnoca 

1 rbamyl) 


8280 

, tetraethyl-. 

See Disulfide, bisidiethylthiora} 

• bamyl). 


8281 

, tetramethyl-. 

See Ihsulpde, bisidimethylthim 

■ arbamyl). 


8282 

, dicyclopentamet 

Thiuram sulfide, tetra 

hylene-. See Sidfide, 6ta(l-pi 

itendyHhiorarbonyl). 


8283 

methyl-. Hee Sulfide, bia{dim 

cthylthiocarbamyl). 


8283M 

D-Threose 

/-threoae, formerly 

C 4 H 8 O 4 . . . . 

120 10 

8284 

a-Thujone 

6-ketoBabinane (one form) 

CiuIIicO 

152 23 

8286 

Thymine 

5-nietbyluracil 

NIK’ONHCOC- 

(CIls) CH 

126.11 


’'‘Name approved by the International Union of Cbrinifitry 





ORGANIC COMPOUNDS (Continued) 



Crs^stalline 

Density 



Solubility in crams oer 100 ml of 


form, color 

Melting 

BiHling 

point, 




No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

8250 

need. f. w 


126.5 

260 d. 

0.75*5, 

V. s. 

V. 8. eth.; sl. s. 






v.s.h. 


Igr. 

8251 

col need. 


110; 144 


sl. s c., 

V s.h 

V. s. 

V. 8. eth. 

8252 

col. need. 


137 subl. 


sl s c, 

V. s h 

V. s. 

V. 8. eth. 

8253 

need. f. w. 


136 

subl. 

0.43*5 



8254 

need f. w 


270 d. 


sl s. h 


V. 8. eth. 

8255 

cr. 


280 subl. d 


sl s. h. 



8256 

wh. cr. . 


subl. 


sl. s. h 

s. 

8. eth. 




>350 





8257 

need or pr 


50 



V. s. 


8258 

col oil 



85^ unst 

sl s. 

V. 8. 

V. 8. eth. 

8259 

wh. . . 


141-2 


sl. s. 



8260 

shiny pi. 


152-3 


sl s 



8261 








8262 








8263 

yel. resin oil 



61 '2* d 

V s 

V s 

i. eth. 

8264 








8265 

col. . 



88-921!^ 




8266 








8267 

col. cr. 


166 


sl. s. 

s. 

s. eth. 






r , s h 



8268 








8269 








8270 








8271 








8272 








8273 








8274 


I 




1 


8275 








8276 

thtncarbonyl). 







8277 

8278 

8279 

8280 
8281 
8282 
8283 
8283M 

micr. col need , 

1 

126-32 


V s 

V sl s. 

1 . eth,, pet. etL 


V hygr.; 

[a] +29.09 

to +10.59, 
la] JJ -12.5 








8284 

col. liq.. 

0 9132® 


2(K) 

V. sl. s. 

00 

w eth. 


1 4540‘»*« 







8286 

need. f. al — 


d 270 


0 74« 

sl. 8. 

V. sl. 8. eth.; s. 


V. sl. 8. eth.; s. 
alk.. H2SO* 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt. 

8287 

Thymohydroquinone. . 

2,5-j)-cymenediol .. . 

CH3(Cai7)C6Hs- 

(0H)2 

166 21 

8288 


S-p-cymenol 

See IrMenthol. 


150 21 

8289 

, i-hexahydro-. 

OH 

180 22 

8290 

8291 


thymoquinone 2-oxime 

OinHistX NOH) 

Thymolphthalein 

OCOCdHiC- 

430.52 




(CiDHiaO)j 


8292 

Thymoquinone 

3,6-j)-menthadiene-2,5-di- 
one. 2-isopropyl-5-methyl- 

(CH3)-'CHC6H-j. 

164 20 


(CHslOj 




hj'droqmnone 



8393 

, 2-oxime. 

See Thymol, 6-nttro«o-. 

CH.<C,H7)C.H- 


8294 

o-Thymotic acid 

3-hydroiLy-2-j)-cymenecar- 

194 22 


boxylic acid 

(DH'COOH 


8295 

Thymylamine 

3-p-eymylamine; 2-i80pro- 

CsHTCCHalCeHa- 

149 23 


l>vl-5-methylanihne 

NHi 


8296 

8297 

Thyronine, tetralodo-. 
d-Thyroxine .... 

See Thyronne. 

^-( (3,5-duodo-4-hydroxy- 

HOC6H,hOC.H2. 

776.93 

phenoxy)-3,5-duodophenyl]- 

IjCHirHCNH:)- 




d-alanine 

COOH 


8298 

/-Thyroxine 

i-tetraiodothyronine 

CuHuIiNOi 

776 93 

8299 

Tlftlaldehyde . . 

2-methvl-2-butenal*; a, fi- 
dimetnylacrolein ; guaiole 
2-methyl-2-butenoic acid* 

CH»CH 

84 11 


CHO 


8300 

Tigtlic acid 

CHaPHCirHsi. 

100.11 


(one form); a, /5-dimeth- 
ylacrylic acid 

COOH 



8301 

Tin, diethyl-* 

tin diethyl 

Sii(C'>fl5U> 

176 8> 

8302 

, diethyldi- 

diethyldimethylstannane . 

{e'.H6)«Sn(('Hi)i 

206 89 


methyl-* 


(r.'Hi,);(SnSn- 


8303 

, hexaethyldi- 

tnethyltin . 

411 76 



((’iHi)* 


8304 

, tetraethyl-* 

tetracthylstannane; tin tetra- 
ethyl 

tetraiRoamylstannane . 

SiKCiH.)* 

234 94 

8305 

, tetraisoamyl- 

((('JHj.V.CHCHj- 

CHsliSn 

403 26 

8306 

, tetramethyl-* . 

(in tetramethyl , tctramethyl- 

Sii(CH3)4 

178 84 



staiinaiie 



8307 

, tetraphenyl-* 

tetraphenylstannano . 

(C6H5l4Sn . 

427.10 

8308 

, tetrapropyl-*. . . 

tetrapropyletannane 

tetra-o-tolylstannane 

(CHsCHoCH-liSn 

291 05 

8309 

, tetra-o-tolyl- . 

(PH^CsHi^iSn. 

483 21 

8310 

, tetra-p-tolyl- 

tetra-p-tolylfitannane 

(C'H3(^t,H4l4Sn 

483 21 

8311 

8312 

, triethyl-. 

Tin chloride, tri- 

See Tin, hexaethyldi-. 

(C8H»CH-:)3SnCl 

427 54 

benzyl-* 




8313 

, triethyl-* — 


(C^HilsSnOl 

241 34 

8314 

, triisoaxnyl- 


[(CHslsCHCHj. 

CHalsSnCl 

367 57 



8315 

8316 

, triphenyl-* 


(C«Hi)8SnCl . 
(C2H&)-.SuCl2 

385 46 

Tin dichloride, di- 


247 74 


ethyl-* 





♦Name approved by the International Union of Chemiatry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
fonii» color 

Density 

! 

Melting 
point, °C 

j 

Boiling 

point, 

Solubility in grams per 100 ml of 

and index of 
^ refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

fi287 

pr 


143 (139) 

290 

s h. 

s. 

s. eth. 

8288 

8289 

8290 

8291 

col hex. pi 
1.51893**.*, 
1.525, 1.609 

need. 

col. need. . . 

0 969^: 

0 978y 

51.5 

160 

245-6 

233 5 

0 085* 
0.132*^ 

1 

357» 

91% 

V s. 

b. 

360» eth,; s. 
chi., CSj, 
glac. ac. a.; 
si. s. glyc. 

V. s. eth. 

8. eth., acet. 
caustic alk., 

8292 

yel. tricl. tab 


45.5 

232 

V si. s. 

V. 8. 

chi. 

V. $. eth.;s. 
cU. 

8293 








8294 

naoDocl. f w. 
or bx. 


127 

aubl. 

0 01 c. 

8 

s. eth., bz. 

8295 

8296 

8297 

oil 

need 


237 d. 

230 

V si s 

8 

! 

s. eth. 

8298 

wh. or si. yel 
need 


235-6 d 


0 001 

1 

1 . eth. 

8299 

iiq , 1.4495 , . 

0 805 


116.5 

40-50 

oo 

• eth. 

8300 

col. tricl pr., 

1 4342*1 

0 872y; 

0 mj 

64 

198.5 

si B. C., 
V. 8. h. 

S. 

s. eth. 

8301 

yel oil . . . 

1 558» 


d. 

i. 

3 

s. eth. 

8302 

col Lq . 

1 2319i» 

<-13 ”” 

144-6 

i. 

i 

s. org. solv. 

8303 

bq 

1 41I5|- 


270 d. ■ 

I. 

1 

s eth., bz. 

8304 

8305 

col liq., 

1.5143 
bq ... 

1 187« 

1 035>»» 

-112 

181 

188» 

1. 

s. 

3. eth. 

8306 

col liq , 

1 5201 

1 314y 


78 

1 

a. 

s. eth. 

8307 

col tetr f 
xylene 

1 490y 

226 

>420 

1 

si s. 

s h. bz., P 3 T., 
ecu, clil , dc. 

8308 

col. liq. ... 

1 1065=«-2 


222-5 

i. 


a 

s org. solv. 

8309 

8310 

8311 

col Inp 
col need.. 


158-9(215) 

230-3 


i. 

1 

i. 

si 8. 

s eth., bz. 
si. 8. eth.: s. 
bz., chi., CSs, 
pyr. 

8312 

wh. need. , 


142-4 

d 

1. 

1 

8. eth., ac. a., 
acot., bz.. 

8313 

col. liq.. . , 

I 428» 

10(15.5) 

208-10 

i f 


chi , pyr 
s. org. solv. 

8314 

8315 

8316 

eol. cr. . 
wh. need. 

1 1290«-* 

-30.2 

106 

84-5 

114” 

240“-* 

220 

i 

8. 


s. org. solv. 
s. HCl, org. 
solv. 


For explanations and abbreviations see bcginmng of table. 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

8317 

Tin dlfluoride, di> 
ethyl-* 


(C2ll6)3SnF2 

214 82 

8318 

Tin oxide, diethyl-* 

(liethylstannone 

fC2H5):>SnO 

192 82 

8319 

8320 

8321 

Tin trichloride, 
methyl-* 

T.N.A. 

T.N.T. 

See.4niZtnc, 2,4,C>-#rtntfro-. 

See Toluene, 2,i,Cy-tTimfro-* 

CKsSriCl. 

240 11 

8322 

Tobias’ acid. 

See 2-Naphthvlamine-l-sidfoni 

c acid. 


8322M 

8323 

a-Tocopherol 

Tolan. 

one factor of vitamin E 

See Acetylene, dtphenyl- 

C 29 H 50 O 2 

430 70 

8324 

o-Tolidine 

4,4 -bi-o-toluidme (NH: = 1) , 
4,4'-diamino-3,3-dimethyl- 
biphenyl 

[NH2(CH3)Cf.H3l2. 

212 29 

8325 

m-Tolidine 

4,4'-bi-m-toluidinc (NH 2 = 1) , 
4, 4'-duimmo-2 ,2 -dimethyl- 
biphenyl 

[NH2rCH3)C6H3]2 

212 29 

8326 

p-Tolidine 


212 29 

8327 

o-Tolualdehyde 

2-methylbenzene<'arboiial * ; 
o-methvlbcnzaldehvde 

CJhCfMiCm 

120 14 

8328 

m-Tolualdehyde . . . 

m-methylbenzaldehyde 

CH30«H4CH0 

120 14 

8329 

p-Tolualdehyde 

;)-niPthylbcnzaldehyde 

CHsOf, 1140110 

120 14 

8330 

ct-Tolualdchyde 

phenylacetaldehyde 

OBHiOHoCHO 

120 14 

8331 

o-Toluamide 

o-methylbenzamide 

OH30Jf4CONH" 

135 16 

8332 

m-Toluamide 

m-methylbenzamide 

Cn3Cdl4(’ONH: 

135 16 

8333 

p-Toluamide 

jwnethylbeiizainide 

CH3C6H4C()NH2. 

135 16 

8334 

83.35 

a-Toluanilide 

Tolubenzyl alcohol. 

flf-phenylacetanilide 

See Carlnnol, tolyl- 

CfcHiCHaCONH- 

0*H6 

211 25 

8336 

8337 

8338 

8339 

8340 

Toluene . 

, a-amino-. 

, w-azldo-. 

, benzyl-. 

, a-(benzyldithio)- 

methvlbenzene, phenyl- 
methane 

See Benzyl amine. 

See Tduene, cr-<rtazo-. 

See Methane, phenyllolyl- 
. See Benzyl disvljide. 


92 13 

8341 

, o-bromo- 

o-tolyl bromide 

nWJUBr 

171.04 

8342 

, m-bromo- 

TO-tolyl bromide , . . . 

BrCsH-iCIh . 

171.04 

8343 

8344 

, p-bromo- i 

, a-brorao-. 

p-tolyl bromide . 

See Benzyl bromide 

BrC.HiCHa 

171.04 

8345 

, a-bromo-o- 

nitro- 

o-nitrolienzyl bromide 

N02C6ll4CH3Br . . 

216 04 

8346 

, a-bromo-m- 

nitro- j 

wi-introbenzyl bromide 

N02CfiH4CH2Rr . 

216 04 

8347 

8348 

, a-bromo-p- 

nitro- 1 

, butoxy-. 

p-nitrobenzyl bromide 

See Ether, butyl tolyl 

N02C«H4CH2Rr . 

216.04 

8349 

, o-butyl-, . 

l-butyl-2-methytbenzene . 

CH3C4H4(CH2),. 

CH, 

148 24 


*Name approved by the Internatiunai XJuioa of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 

Melting 
point, “C 

Boiling 
point, V 

Solubility in grams ner 100 ml of 






No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

8317 

sq pi. or Ing 


229 



0453 * 

2.64” me. al.; 


rhomb tab 
f. me. al. 






0 . 0473 * bz. 

8318 

wh. powd. 


iiifus. 


1 


s. HCl, dll. a., 
cone, alk.; i. 
org. solv. 


8319 

col. cr. 


43 


s c 


s. org. solv.; 
hyd. by alk. 

8320 

8321 

8322 
8322M 

8323 

pa.yel oilyliq 



d 350 

i. 

s. 

8 eth. 

8324 

col. sc. f . h w 


126.5-9 


si s. 

V s. 

V 8. eth. 

8325 

pr. f. h. w. 


107-8 


s. h. 

V. s. 

V. s. eth. 

8320 

leaf. . . 


103 


s h. 

V. s. 

V. s eth. 

8327 

liq , 

1 039 


195.5 

si. s. 

8. 

s. eth. 


1 54852‘»-* 







8328 

liq , 

1 019 


199(195 5) 

si. s. 

ao 

« eth. 


1 540()8«-< 







8329 

liq., 

1 020 


204 

si. s. 

00 

00 eth. 


1 54693i«-e 







8330 

col liq., 

1 027 

<-10 

194 

V. si s 

00 

« eth. 


1 5254(|i»-6 







8331 

col need. f. w. 


147 


si. s. c., 

V. S. 

V s. eth. 




(139-40) 


V 8. h 



8332 

need. f. eth 


97 (94) 


si s. 

S. 

si s eth.; T. si. 







s. bz. 

8333 

col. need. f. w 


165 


.si S C., i 
V s. h 

V. 8. 

V. 8. eth. 




(159-60) 




8334 

wh. pr. f. al.. 


117 


1 

3.3 

1 1 eth.; i. 
H2SO4, dil. 
KOH 

8335 








8336 

col liq.. 

0.866^; 

-95 

110.8 

0 047*6 

00 

00 eth.; s. chi.. 


1.49782“'« 

4 

2 fi 





glac. ac. a., 
acet., CSs, 



0 80234- 







4 





bz. 

8337 








8338 








8339 








8340 








8341 

col. liq 

1 422 

-27 (-26 to 

181 75 

1. 

V. s. 

V. s. eth., bz. 

8342 

col. liq., 1.551 

1 4099 j 

-29) 

-39.8 

183.7 

i. 

s. 

00 eth. 

8343 

rhomb, cr f 

1 3898y 

28 

184-5 

i. 

s. 

s. eth., bz. 


al., 1.5490 







8344 








8345 

cr. f. dll. al. 


46-7 


i. 

V. s. 

s. bz. 

i 

8346 

need. 


58 


V. si. s. 

s. 

8347 

need. f. al. 


100 (97-8) 


si 8. 

oi». 

37^» 

▼. s. eth. 





(») 


8348 


0 8702” 





8. eth. 

8349 

oil 


200-1 

i 

si s. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

j 

Name 

Synonyms 

Formula 

Mol. 

1 Wt. 

8350 

Toluene, m -butyl- . . 

l-butyl-3-methy!benzene. . 

CH«C6H4C4H... . 

148 24 

8351 

, p-butyl- 

l-butyl-4-methyll)enzene. . . 

CH 8 C.H 4 C 4 H.. . . 

148 21 

8352 

, 3-ferr-butyl- 

artificial musk 

[(CH8)3C](CHs)- 

283 24 

8353 

2,4,6-trlnitro. 
, o-chloro- 

2-chloro-l-methylbeiizene 

C.H(N02)i 
C lCeHiCHa... . 

126 58 

8354 

, m-chloro- 

.3-chloro-l-methylbenzene 

C1C*H4CH3 

126 58 

8355 

, p-chloro- 

4-chloro-l-methylbenzene 

CIC 6 H 4 CH 3 .... 

126 58 

8356 

8357 

, a-chloro-. 

, a-chloro- a, a- 

See Benzyl chloride. 
benzodifluorochlonde 

CfiHsCF-Cl . . 

162 57 

8358 

8359 

dlfluoro- 

, chloromercuri-. 

, a-chloro-o- 

See Mercury chloride, idyU. 
o-mtrobenzyl chloride ... . 

NO 2 C 6 H 4 CH 2 CI 

171 58 

8360 

nltro- 

, o-chloro-/n- 

m-nitrobenzyl chloride. . 

NO 2 C 6 H 4 CH 2 CI 

171 58 

8361 

nitro- 1 

, a-chloro-p- 

p-nitrobenzyl chloride . 

NO 2 C 6 H 4 CH 0 CI 

171 58 

8362 

8363 

8364 

nltro- 

, diamlno-. 

, a,a-dibromo-. 

, a,o-dibromo-p- 

See Tolylenediamine. 

See Benzyltdrne hromide. 
p-nitrobcnwvl bromide 

NO"CcH4CHBr2 

294 95 

8365 

8366 
8366M 

nltro- 

, a,a-dichloro-. 

, a,4-dichloro-. 

, a,o-dlchloro- 

See Benzylidene chloride 

See Benzyl chloride, jhchloro-. 
Iienzofluonde dichloride 

CeHjCCUF. . 

179 02 

8367 

a-fluoro- 

, a.a-dlchloro-m- 

wi-mtrobenzal chloride 

N02CJI4CHC12 

206 03 

8368 

nitro- ! 

, a,o-dichloro-p- 

n-nilrobenzal chloride 

mtCiBicnch 

206 03 

8369 

nitro- 

, 3,5-diethvl. . . 

1 ,3-diethyl-5-methylbenzene* 
See o-Tdutdine,N,N’diethyl-. 
See p-Tolntdine,N .N-diethyIr. 
See Bemd fluoride. 

{C2H4)2C6H.,CH, 

148 24 

8370 

8371 
8371M 

8372 

, o-diethyiamino-. 

, p-diethylamino-. 

, a,a-difluoro-. 

, 1,2-dihydro- . . . 

CeHrCHa . . . 

94 15 

8373 

8374 

8375 

8376 

8377 

8378 

, 2,3-dihydroxy-. 

, 2,4-dihydroxy’. 

, 2,5-dihydroxy-. 

, 2,6-dihydroxy-. 

, 3,5-dihydroxy-. 

, 2,4-dlnitro- . ... 

See Pyrocatechol, ^•methyl-. 

See ('resorcinol. 

See Toluhydroquinone. 

See Resorcinol, Z-methyU. 

See Ornnol. 

l-methyl-2,4-dinitrobeniene 

(N02)2C6HaCHa 

182 13 

8379 

, 2,5-dinitro- 

2-methyl-l ,4-dinitrobenzenc 

(N02l2C6H3CHa 

182 13 

8380 

, 2,6-dlnltro- . ... 

2-iiiethyl-l ,3-dinitrobenzene 

(NO:)2(V.HdrH8 

182 13 

8381 

, 3,4-dinitro- . ... 

4-methyI-l ,2-dimtrobenzene 

(N02)2CcH4CH, 

182 13 

8382 

, 3,5-dinitro- 

l-metbyI-3,5-dinitrobeDzenc . 

(N02)2C«H3CH8 

182 13 

8383 

8384 

8385 

, o, m or p-ethoxy- 

, a-ethoxy-. 

, o-ethyl- 

. See Ether, ethyl tdyl. 

See Eth&r, benzyl ettj/l. 
l-ethyt-2-methylbenzeue . 

CH»C4H4C2H4 

120.19 


•Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 
point, T 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc 

8350 

oil 

0,8624y 


197-8 


si. B. 

8. eth. 

8351 

oil 

0 86132- 


198-9 


si. 8. 

8. 

s. eth. 

s. eth., bz. 

8352 

wh. need. f. al. 


85(97) 


8353 

col. liq., 

1.5238 

1 0817^ 

-34(-36) 

159 


s. 

« eth.; 8. bz., 
chi 

8354 

col. bq., 

1 52141* 

1 0722- 

4 

-47.8 

162 


s. 

ce eth.; 8. bz., 
chi. 

8355 

8356 

col. liq , 
1.51991* 

1.0697- 

4 

7.5 

162 

1 

s. 

« eth ; 8. bz., 
chi. 

8357 

8358 

col. liq. , . . 

1 254» 


142.6“* 

1 

s. 

8. eth. 

8359 

cr. f. Igr., 
l.S557«i-i 


49 



s. 

V. B. h. eth. 

8360 

yel. need f. 

Igr.. 1.5577'»s 


44 5 

183“ 

i. 

s. 

a eth. 

8361 

8362 

8363 

leaf or need 
f.w 1.5647«'‘ 


71 


». 

7.10“ 

8 eth.; 8.87» 
me. al; 69.7“ 
bz. 

8364 

8365 

8366 

need. f. al 

.. 

82.0-2.6 


i. 

V. s. 

V. 8. eth. 

8366M 

col. Iiq., 

1.5180“ 

1 31.38“ 


178-180 

d. 

s d. 


8367 ! 

monocl. cr f. 
al. 


65 


1. 

V. s. h 

V. 8. h. eth. 

8368 

pr. f. al. . . . 


46 


i. 

s. 

s. eth. 

8369 

8370 

8371 i 
8371M 

col. liq.. 

0 879^ 


198-200 

i. 

00 

00 eth. 

8372 

8373 

8374 

8375 1 

8376 1 

8377 

liq , 1.4763 

0.8354^ 


llO.l 

i. 

V. B. 

8. eth. 

8378 j 

8379 

8380 

yel. need f. al. 
orCS 2 . 1 442, 
1.662, 1.756 

need. f. al 

rhomb need., 
1.479, 1.669, 
1.734 

1 5211’; 

1 321“ 

1.282“i 

1 283“> 

69.5-70.5 

52 5(50.5) 
66(61) 

300 si. d. 

0 027“ 

3.04‘« 

V s 

5. 

9.4« eth.; 8. 
bz., C8i 

V. 8. bz., CSs 

8381 

yel. need. f. 

CSs 

1 .259»“ 

59.8 

(59-61) 


1. 

3. 

8. eth.; 2.2“ 
CSj 

8382 

8383 

8384 

yel. monocl. 
need. f. w. 

1 2771“ 

93 

subl. 

si. B. 

3. 

V. 8. eth.; 8. 
CS 2 , chi., bz.; 
el. 8. Igr. 

8385 

col. liq , 
1.50569W** 

0 873 

<-17 

162 

i. 

00 

ee eth. 


For explanation; and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

8386 

Toluene, m-ethyl- . , 

l-ethyl- 3 -methylben 2 ene , 

CH 3 C 6 H 4 C 2 H 6 .. 

120 19 

8387 

, p-ethyl- 

1-et hy 1-4-methy Ibenzene 

CH 8 C 6 H 4 C 2 H 6 

120 19 

8388 

, o-fluoro-. 


CH 3 CCH 4 F 

no 13 

8389 

, m-fluoro-, . 


CH 8 C 6 H 4 F . 

no 13 

8390 
8390M 

8391 

8392 

8393 

, p-fluoro- 

, a-fiuoro-. 

, hexahydro-. 

, o, m or p-hydroxy 

, a-hydroxy-. 

See Benzyl fluoride. 

See Cyclohexane, methyl-. 

-.See Cresol 

See Benzyl alcohol. 

CH 3 C 6 H 4 F . 

no 13 

8394 

o-lodo- . . 

CH3C6n4l 

218 05 

8395 

, m-iodo- 


CH 3 C 6 H 4 I 

218 05 

8396 

8397 

8398 

8399 

8400 

, p-iodo-. 

, a-iodo-. 

, isopropyl-. 

, o, m or p-methox 

, a-methoxy-. 

See Benzyl iodide. 

See Cymene 

y-. See Ether, methyl tolyl. 

See Ether, benzyl methyl 

CHaCsflil 

218 05 

8402 

, o-nitro-. 


N()!C6H4CH3. 

137 13 

8403 

, m-nitro- , 


N0A':6H4CH8 

137 13 

8404 

, p-nitro- 


N02roH4Cll3 

137 13 

8405 

, o-nitroso- 


NOrcH4CH3 

121 13 

8406 

, m-nitro 80 - 


N()C6H4CH3 

121 13 

8407 

8408 
8408M 

8409 

8410 

, p-nitr 080 -, 

f , o, m or p-phenyl- 

, or-phenyl-. 

, (2-propenoxy-^. 

, propoxy-. 

. See Biphenyl, vi ethyls 

See Methane, diphenyl-. 

See Ether, allyl tolyl 

See Ether, propyl tolyl 

NOCcINCHa 

121 13 

8411 

, o-propyl- 

l-methyl-2-propyll)cnzeiie 

CH3(\H4(CH,)- 

CHi 

1.34 21 

8412 

, m-propyl- 

l-methyl-3-propylbenzene 

134 21 

8413 

, p-propyl- 

1 -met hyI-4-propylbenzcne 

ril3(’GH4(CH.<)-- 

CH 3 

134 21 

8414 

, 1,2,3,6-tetrahydr 

0 -. See r ycloheiene, t-methyl-. 


8415 

, a-triazo- 

lienzyl azule, w-azido- 
toluerie 

cjisrii.N., 

133 15 

8416 

, a-trichloro- . 

lienzotnchloruJe, phenyl- 
chloroform 

CgHgCCIs 

195 48 

8417 

, o-trifluoro- 

benzotnfluonde, phenyl 
fiuoroform 

CgHgCFs 

146 11 

8417M 

8418 

, a-trifluoro-/n- 

nitro- 

— — , 3,4,5-trihydroxy-. 

m-nitrobenzot rifl uonde 

See Pyrogallol, h-methyl- 

CF3C6H«N()2 

191 11 

8419 

, 2,3,4-trlnitro-*. 


fN02)3CGH2Cir3 

227 13 

8420 

, 2,4,5-trinitro-*. 

7 -lnnitrotoluene 

(NOolaCen^CH* 

227 13 

8421 

, 2,4,6-trinitro-*. . 

sj/m-tnnitrotoluene, a-tn- 
nitrotoluene, "T.N T ” 

fNO.OaCeHaCHa 

227 13 

8421H 
8421 K 
8422 

Tolueneboronic acid, o 
a-Tolueneboronic acid 
Toluenediamine. 

- and m-. See Boric acid, o(:i 
. Sec Bone and, henzyl- 
See Toli^enediamine. 

11(1 m)-tolyl- 


8423 

a, a-Toluenediamine, 

7V,7V-dibenzylidene-. See 

llydrobemamide. 


8424 

a,2,-Toluenedicarboxy 

lie acid. See Ilomophthahc a 

nd 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 

Boiling 

point, 

Solubility in grams per 100 ml of 

No 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

S386 

col liq , 

1 49906* '>■9 

0 8692® 


162 5 
(158-9) 

1. 


8. eth. 

8387 

col hq., 
1.49303»-« 

0 862 

<-20 

162 

I 

s. 

s. eth. 

8388 

col liq , 1 4704 

1 0041*» 

<-80 

114 

1. 

V s 

V. 8. eth 

838!» 

col liq., 1 4691 

0 9972*5 

-110.8 

116 

1 

V s 

V s eth. 

8390 
8390M 

8391 

8392 

8393 

col hq., 1.470 

1 001*5 


117 

1. 

V s. 

V 8. eth. 

8394 

hq. I.6]066»*-9 

1 697 


211 

1 

00 

00 eth. 

8395 

h(j 

1 698 


204 

1. 

90 

«o eth 

8396 

8397 

8398 

8399 

8400 

leaf 


35 

2115 

1. 

V. s. 

V. 8. eth. 

8402 

y(5l hq, 
1.5473yM-* 

1 ita” 

(a)-10.6; 

(/3M1 

222.3 

0 0652*“ 

30 

00 eth , s bz , 
chi., pet eth . 

8403 

cr or hq., 

1 5475 

1 164*5, 

1 157y 

15 5 

231 

00498*® 

90 

» eth.; s. bz. 

8401 

SlOf) 

8406 

8407 1 

1 

8408 
8408M 1 

8409 
S410 

col rhomb, 
nerd , 

1 5346«»» 

need 

need 

kjI need f 

1 ‘Kr 

1 2802®, 

I i39f: 

51 3 

72-2 0 

53 

48 

238 

0 0442*6 

1 

V si s 

u ) 

s 

V s 
si 8 

V s eth.; 8. bz. 

V B eth., chi 
s eth. 

V 8. bz., b me. 
al. 

8111 

i*q. 

1 50139*5 » 



181-2 


S. 


8112 

liq , 

1 49640*’-0 

0 863*6 


176-7 

1 

s 

ao eth. 

8413 

8414 

hq , 

1 49655*^ s 

0 8682 >5 


183-4 


s 

8 eth. 

8115 

oil, 1 5341425 

1 065525 

exp 

1082* 

1 

ao 

ao eth. 

8416 

col oil 

1 38 

-22 

214 

1 

S 

s. eth., bz. 

S4I7 

col. hq , 

1 41707*5 

1 196*5 

-29 05 

102 t 

1 

00 

ao eth. 

84I7M 

8118 

col hq., 

1 47582*5 

1 43571 

<-20 

201.5 

1 

s. 

s. eth. 

8110 

triel loaf f. al 

1 620 

112 

302 d. exp 

I 

si 8. C. 

V 8. eth. 

8420 

y(4. rhomb, pi . 
f. acet 

1 620 

104 

291 d 

1 

sl S. C. 

V. s. eth. 

8421 

842 IH 
8421 K 

8422 

8423 

8424 ' 

col monocl. | 
(rhomb ) f al 

! 

1 654 

80 7(81-2) 

240 exp. 

0 02*5 

1.99« 

18.625 

3 33»-» eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

wt. 

8425 

842t> 

8427 

a,2-Toluenediol. 

a,3-Toluenediol. 

a,4-Toluenediol. 

See Saltgemn. 

See Benzyl alcohol, m-hydroxy- 
See Benzyl alcohol, jhhydroxy- 



8428 

o-Toiuenesulfonamlde 

CHjCcH^SOoNHo. 

171 21 

8429 

8430 

p-Toluenesulfonamide 
, 7V,iV-dichloro-. 

See Dtchloramtnc(T). 

CH3C6H4S02Nn2 

171 21 

8431 

o-Toluenesulfonic 

acid 

2-incthylbcnzene8ulfouic acid 

CH3CbIl4S03lI 

172 14 

8132 

, 5-amino- 

(S()3H = 1) 

p-toluidiiic-3-sulfonic acul 

(NH 2 -I) 

NHiCoIlsfCIIj)- 

(St)3H) 

187 21 

8433 

m-Toluenesulfonic 

acid 

CH3Cf,H4S()3H 

172 19 

8434 

p-Toluenesulfonic 

acid 

4-methyll)enzenesuIfonic acid 

CILCfJbSOsH 

172 19 

8435 

, 3-amino- 

(803H = 1) 

e-toluidine-S-aulfonic acid 

(NH.=n 

NH-Cf.H3((lH3)- 

(SOjE) 

187 21 

8436 

8437 

p-Toluenesulfonyl 

chloride 

o, m or p-Toluenethiol 

jMoluenesiilfone chloride 

See (' resol, ihto-. 

CH 3 CGH 4 S 02 CI 

190 64 

8438 

o-Toluenethiol 

benzyl mercaptan; thio- 
benzyl alcohol, benzyl 
hvdrosulhde 

CfJibCH-SH 

124 I'l 

8439 

Toluhy droq uinone 

2-methyl-l ,4-beiizcncdiol • , 
2-met hy Ih vilroii uinonc , 
homohy<lro(|innone, 2,5- 
dihydroxytol uene , hydro- 
toliKiuinone 

('’H3(\H3(()H)2. 

124 13 

8440 

o-Toluic acid . . 

o-methyll>enzoic acid 

(^H3(\H4C00II 

136 14 

8441 

, ethyl ester 

I 

{lH3CGH4COOC2Hfi 

164 20 

8442 

, methyl ester . . . 


(dlsC'blECOOC’Ha 

150 17 

8443 

8444 

, jvphciiylphcnacyl ester 

, 4,6-dihydroxy-. 

Sec o-OrseUimt and. 

C’H3(Vni('0()('H2- 

(!0(\,Il4(V.H5 

330 37 

8445 

8446 

8447 

8448 

8449 

8450 

, a-hydroxy-. . . . 

, , lactone. 

, 3-hydroxy-. 

, 4-hydroxy-. 

— — , 5-hydroxy-. 

— — , 6-hydroxy-. 

o-i hydrovyinel h> 1 )b(‘nzoic 
acid 

I*lithuhde 

See ‘i,2-Cr€sotic and 

See 4 2-Cresoh( and 

Sec i,{)-('resohc and 

Sec 2,6-rrc.wttr and 

HOCn2Cf.H4- 

COOH 

152 14 

8451 

m-Toluic acid 

TO-methyU)C!izoi( acul 

CIECblECOOH 

136 14 

8452 

~ , ethvl ester . 


('H3('Jl4C()()C2ll6 

164 20 

8453 

8454 

8455 

8456 

8457 

- , p-phenylphenacyl ester 

— — , 2-hydroxy-. 

, 4-hydroxy-. 

, 5-hydroxy-. 

, 6-hydroxy-. 

See 2,3-rrc.sotic and 

See 4,3-rrc8ottc and 

See 3.5-f'resoftc and 

Sch; 2.5-Cresoftr and 

cH3C’i,n4C()ocn‘.>- 

C()CoH4C6Hs 

330 37 

8458 

p-Toluic acid 

/vmetliyllienzoic acid 

rH3rji4C00H 

136 14 

8459 

, ethyl ester 


(El3('Jl4(X)OC2lTs 

164 20 

8460 

— , methyl ester 


nH3r„H4CX)r)CH,, 

150 17 

8461 

8462 

— , p-phenylphenacyl ester 

, 2-hydroxy-. 

See 2,4-Cre8oltc and 

CHatV.!! ,(:()( )(;ii- 
CtK^eHiCcHs 

330 37 


♦Namo approved by the International Union of Chenoistry. 
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ORGANIC COMPOUNDS (Continued) 



■ Cn^talline 

Density 

g/ml 



Solubility in eramn per 100 ml of 


form, color 
and index of 
refraction 

Melting 
point, “C 

Boiling 
point, *C 




No. 

Water 

Alcohol 

Ether, etc. 

8425 








8426 








8427 








8428 

octahdr. 


153-6 


0.1» 

3.6* 

si 8. eth. 

8429 

monocl 


137.5 


1.94" 

7.42* 

si s eth 

84.10 








84.31 

dehq cr 


67.5 

128 825 

016 

8. 

i. eth. 

84.32 

cr.+HaO. . 


d. 


0 45 

t. 


8433 

need 




0.78 

S 

1 eth. 

8434 

monoel leaf. 


106-7 

14020 

0 32 

s 

s eth. 


or pr 







8435 

need 




0 974 

1 


8436 

col tncl or 
rhomb 


69 

14615 

1. 

s 

s. eth.; V s. bz. 

8437 







1 

8438 

llQ 

1 05820 


194-5 

1 

V s 

V s. eth ; ... 

CSs 

8439 

col rhomb 


124-25 

16311 subl. 

V, 8. 

V s 

V. 8 eth : si. a. 


^ leaf f bz. 






bz 

8440 

col need , 

1 062^“ 

103 7 

1 

259.2 

0.118c., 

V 8. 

s. chi. 


1.512"^ « 

4 

(104-5) 


2.17100 


» eth. 

8441 

col hq , 

1 033; 

<-10 

221.3 

1. 

00 


1 5t»69y2‘-« 

1 038 j 






8442 

hq. . 

1 073‘o 

<-50 

213 

1. 

00 

w eth. 

8443 


94 6 





8444 







V. 8. eth. 

844.5 

need 


120 (128) 
d. 


0,420 

V. s 


8446 








8447 








8448 








8449 








8450 








8451 

col. pr. f. w., 

1 054112 

108.75 

263 

0 08515 

V s 

V 3. eth. 


1 509 


(109-12) 


1 7'"o 



8452 

col hq , 

1 028 


226 4 

1 

00 

• eth. 


1 5050221-® 







8453 



1365 





8454 








8455 








8456 








8457 







V. 8. eth. 

8458 

col. need. f. w. 

•». mm mm 

179.6 

275 

0.034c., 

V. 8. 






, 1.26100 



8459 

col hq., 

1.026 



228 (235 5) 

i. 

00 

00 eth. 

8460 

8461 

8462 

1.50888»«-» 
cr. f pet. eth. 



1 

33 

165 

217 

i. 

v.s. 

V. B. eth. 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Viol 

No. 

Name 

Synonyms 

Formula 

V\t. 

8463 

p-Toluic acid, 3-hydro 

xy-. See 3,4-Cresohc acid 

CeHiCH-iCOOH. 


8464 

a-Toluic acid .... 

phenylacetic acid . 

13C 14 

8465 

, ethyl ester 

ethyl phenylacetate. . 

CCH 5 CH 2 COOC 2 H 5 

164 20 

8466 

, isobutyl ester 

eglantine 

C6HXH2COOaH9 

192 25 

8467 

, methyl ester 

methyl phenylacetate 

(\H5CH2COOCH.i 

15(1 17 

8468 

, piperazimum salt 

(’4Hi,iN2 2C8HsOl 

358 41 

8469 

, o-amlno-, lactam. 

See Onndole 



8470 

, p-amino- 

j>-aminoplicnylacetic acid 

NH2aH4CIl2- 

ODOII 

151 16 

8471 

, a-amino-(d/) 

<//-a-ami no-a-pheii ylacct u 

tYH6CH(NIl2)- 

151 16 


acid 

rooH 


8472 

, 2,4-dinitro- 

2,4-dinitrophcnyIucctK‘ acid , 


226 M 


2,4-dinitrohen2eneethaaoic 

acid 

COOH 



8473 

, o-hydroxy- . . . 

o-hydroxyphenylacetic u( id 

iiorbH^CH- 

152 14 


OOOH 


8474 

, m-hydroxy- 


H(.)CbH4CH2- 

COOH 

152 34 

8475 

, p-hydroxy- 


llOCbHiCIIa- 

rooii 

152 14 

8476 

, a-hydroxy-. 

See Mandehr acid * 



8477 

, o-methyl- 

o-tolylacetic acid 

CH 3 CJI 4 CH 2 - 

.5(' 17 



('OOII 


8478 

, m-methyl- . . . 

wi-tolylacetic acid 

(’H 3 CJI 4 CH 2 - 

15(1 17 



COOH 


8479 

, p-methyl- 

p-tolylacetic acid 

tdliCHhCHa. 

15(1 17 



COOH 


8480 

, a-methyl-. 

Sec Hydratro]n< aetd 



8481 

, a-methylene-. 

See Alrojni acid 

N02roH4CH2. 


8482 

— — , p-nltro- 


IM 14 

COOH 

8483 

o-Toluic anhydride 


(CH.,(\.H4CO\d) 

254 27 

8484 

Toluidine, JV-naphthyl 

See Nupfdhiflainiiir, \-(olyl- 

(dl.iCbHiNHi 


8485 

o-Toluidine 

(Kinethylaniliiie 

i('7 15 

8486 

, 7V-acetyl-. 

Sec 0 - \celotolutdc 



8487 

, 7V-benzoyl-. 

Sec o-lienzotoluid) 



8488 

I , 7V,;V-diethyl- 

1 -dieth vlani' iio-2-ui«t hy 1- 

CH3CoH4N(C2H,,) 

Kw 20 



beuzene 



8489 

, N,7V-diinethyl- 


CHsCblHNfCllb). 

1.35 20 

8490 

— N-methyl- 


(^H3C6H4NHCH3. 

121 18 

8491 

, 3-nitro-(NH;=l) 

2-iDethyl-3-nitroaiiiline 

N02(Cdl3)CbH3- 

NH 2 

152 15 

8492 

4-nitro- . ... 

2-inethyl-4-nitroaniliiic 

N02(CH3)CbH3- 

152 15 



NH 2 


8493 

— 5-nitro- 

2-methyl-5-nitroandiiie 

.\02(CH3)€,lIl3- 

.SH. 

152 i5 

8494 

, 6-nitro- 

2-methyl-6-mtroamh ne 

NO.(CH3)Con3- 

NH 2 

('H 3 CBH 4 N.NCG- 

152 15 

8496 

, 4-o-tolylazo- 

4'-araino-2,3'-dimethyl- 

225 29 


(NH2=1) 

azobenzene 

H3(CH3)NH2 


8496 

, 4-p-tolylazo- . . 

4-ami no-3 ,4 -dimethy lazo- 

('H3CfiH4N NCV 

225 29 


lienzene 

H3(CH3)Nn2 


8497 

m -Toluidine 

m-inethylainline . 

(’H 3 CBH 4 NU 2 

197 15 

84g7M 

, hydrochloride 


(TI 8 C 6 H 4 NHJCI 

143 62 


♦Name approved by the luteriiutional UmoD of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 


Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, “C 

point, T 

Water 

Alcohol 

Ether, etc. 

8463 








8464 

col leaf 

1 228 

76.7 

205.5 

1.662“ 

186 

V. s eth ; 151 



hq. 1.0778«* 





chi. 

8465 

col. liq., 

1 031 


226 

i. 

QO 

00 eth. 


1.49921«4; 



(120-12“) 




8466 


0 990 


254; 

1. 

s. 

s. eth. 


col liq 



128-312“ 




8467 

1 044>« 

d. 360 

220 

1. 

00 

00 eth. 

8468 

wh need. . . 


146 5-7 5 


s h. 

s h 

1 . eth. 

8460 








847() 

leaf 

pr. f. w.+al. 


199-200 d 


1 c , 
s h 

s 


8471 


237-8 d 

subl 2.56 

1 

si .s 

si B most org 








solv. 

847J 

col need. f. w 


179 d. 

d 

si s 

.s 

s eth. 




(188-9) 





84r: 

need f. cth. 


1.37 

240-3 d 

s 


V 8 eth ; 




(145-7) 




si s. c chi. 

84 74 

need f. bz.+ 

pr or need. 


129 

190" 

V. s. 

V s 

V. 8. eth. 

8175 


148 

subl 

V s h 

V 0 

V 8. eth. 

strr. 








8477 

col. need. f. m 


88-9 


V s h 



S47S 

need. . . 


61 


V. s h 



847-t 

col. ni'od. f. w 


91 

266 

si s. c., 

V. .s. 

V s. cth ; s. bz. 






V. s. b 


848() 1 








8481 ; 








848J j 

col. need, f w 


152-3 

d. 

si s 

si s 

si s. eth 

8181 1 

eol f. eth. 


39 

325 

d 

d. 

V, s. eth. 

8484 : 








848.j 1 

col liq,, 

1 57276 

1 004^ 

a, -24 4; 

199 84 

i 

15025 

00 

00 eth. 

848.) 








8487 




i 




8488 

pr f. w. . . . 


72-3 

I 206 

V. si. s. 

s. 

s. eth. 

848'J 

15153 

0 9286*^ 

-60.0 

184.6 

V. si s. 

oo 

00 eth. 

84' H) 

lia., 1.5649 . 

0 973'5 


207 

1. 

00 

ao eth. 

84" 1 

yel rhomb. 

1 378'!- 

915 

305 d. 

13 h 

V s. 

V. s eth , bz 


leaf 






84"2 

yel monocl. 

1 3661'^’ 

129(127.5) 


V si. s 

V s. 

s bz., glac. ac. 


f w. 




h. 


a 

84ti 

yel. monocl. 

1 3l)5«s 

105 (107) 


V si. s 

s. 

s eth. 


f al 







84 14 

or pr. f al. . 


96 


si s. 

V s 

V s. eth.; 8. 







bz., chi. 

84 4.5 

vel. monocl. 


100 


V. si. s. 

s. 

s. cth., chi. 


pi. 





si. s 


84' <0 

yel. pi. f. al. 


127-8 


1. 

si s. igr. 

8447 

hq.. 1.57106^2 ' 

20 

0 989^ 

-31.5 

203 3 

si. s. 

00 

00 eth. 

8407M 

leaf 


228 

249.8 

96.3« 

61.91“ 








94% 



For explanations and abBreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

8498 

8409 

8500 

m-Toluidine, iV-acetyl 

, IV-benzoyl-. 

, lV,lV-dimethyl-. , 

See m-Acetotolutde. 

See mrBenzotolmde. 

CH3CgH4N(CH3)2 

135 20 

8501 

, iV-methyl- 


CH 3 C 6 H 4 NHCH 3 

121 18 

8502 

, 2-iiitro- (NH 2 = 1 ) 

3-methyl-2-nitroanihne . 

N02(CH3)C6H8- 

NH 2 

N02(CH3)C6H3- 

NH > 

152 15 

8503 

, 4-nitro- 

3-methyl-4-nitroanihne 

152 15 

8504 

, 5-nitro-. . . 

3-methyl-5-nitroamlme 

N02(CH3)C6ll3- 

NH 2 

N02(CH3)C5H*- 

NH 2 

CH 3 C 6 H 4 N NCe- 

152 15 

8505 

, 6-nitro- . 

3-methyl-6-nitroaniline 

152 15 

8506 

, 4-m-tolylazo- 

4-arai no- 2 , 3 -dimet hy lazo- 

225 29 

8506M 

(NH2=1) 

, a-trifluoro- 

benzene 

m-tritiuoromethylaniline ; 

H3(CH3)NH2 

CF 3 C 6 H 4 NH 2 

161 13 

8507 

p-Toluidine. . . . 

m-aminobenzotrifluonde 
/»-n)ethylanihne . 

CH 3 C 6 H 4 NH 2 

107 15 

8507M 

, hydrochloride 


CH 3 C 6 H 4 NH 3 C 1 

143 62 

8508 

8509 

8510 

, JV-acetyl-. 

, 7V-benzoyl-. 

, 2-bromo- 

See jhAcetotoluide. 

See p-Bemotolmde 
2-bromo4-methvlaniline 

Br(CH3)C6H3NH2 

186 06 

8511 

, 2-bromo-5- 

2-bromo-4-methyl-5-nitro- 

CHs(N02)brC6li2- 

231 06 

8512 

nitro- 

, IV,7V-diethyl- 

aniline 

l-diethylamino-4-methyl- 

benzene 

NHo 

CH3C6H4N(C2H6)2 

163 26 

8513 

, IV,7V-dimethyl- 

CH3C6H4N(CH3)2 

135 20 

8514 

, N-methyl- 


CH 3 C 6 II 4 NHCH 3 

121 18 

8515 

, 2-nitro- (NH 2 = 1) 

4-methyU2-nitroamliiie , 

N02(CH3)C6H3- 

152 15 

8516 

, 3-nitro- 

m-nitro-j>-toluidine 

4-methyl-3-nitroaniline 

NH 2 

NC)2(CH3)C6H3- 

152 15 

8517 

Toluidinesulfonic acid 

. See Tduenesulfontc acid, amt 

NH 2 

no- 


8518 

o-TolunItrile 

2- met hy 1 beuzenecarbon i- 

CHaC6H4CN 

117 14 

8519 

m-Tolunitrile 

trilc*, o-methylbenzoni- 
trile 

m-incthylbenzonitnle 

CH3CbH4CN 

117 14 

8520 

p-Tolunitrile 

4- met hy llienzenecarboni- 

CH 3 C 6 H 4 CN 

117 14 

8521 

, 2-amino- 

a-Tolunitrile. , 

trile*, 7 >-methylbenzonitnle 
homoanthranilonitnle 

Cn3CaH3(NH2)CN 

132.16 

8522 

benzyl cyanide, phcnyl- 

CglhCHsCN 

117 14 

8523 

8524 

, cK-keto-, 

, o-nitro- 

acetonitnle 

Set* Benzoyl cyanide. 
o-nitrobenzyl cyanide . 

NO 2 C 6 H 4 CH 2 CN . 

162 14 

8525 

, p-nitro- 

NO 2 C 6 H 4 CH 2 CN 

162 14 

8525M 

8526 

8527 

, a-oxo-. 

p-Toluquinaldine. 
Toluquinone 

See Benzoyl cyanide 

See Quinoline, 2,6-di7neihyl-*. 
2-methvlquinonc, p-tolu- 

CH 3 C 6 H 3 O 2 

122 12 

8528 

a-Toluyl chloride 

qiiinone 

phenylacetyl chloride. 

CgHsCHaCOCl . 

154 59 

8529 

8530 

Toluylene. 
Toluvlenediamine. 
Tolyl-. For tolyl derivative 

See Stilbene. 

See Tolylenediamine. 

8 see the parent compounds (e g 

, for tolylhydrazme s 

ee Hy- 

8531 

8532 

Tolyl bromide. 

Tolyl chloride. 

See Toluene, bromo-. 

See Toluene, o,m, or p-rhloro--. 

see also Xylene, a-ch 

I0T0-. 


♦Name approved by th(‘ International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 

Bolling 

I Solubibty in grams per 100 ml of 

and index of 
refraction 

g/ml 

point, “C 

point, *C 

Water 

Alcohol 

Ether, etc. 

8498 








8499 








8500 

1.5492 

0 941 


212.5 



00 eth. 

8501 

H- j • 



206 

1. 

00 

8502 

yel. need. 


53 

si s. 

V s. 

s. a. 

8503 

yel need f. w 


138 


s h. 

s 

s. eth., a.; si. s. 
CS 2 

V s. eth.;8. bz. 

8504 

or. need. . 


98.4 


V si s 

V 8 

8505 

yel leaf. f. w 


109 


s h. 

V 8. 

V. s. eth.; s. 
bz., chi. 

8506 

ylsh. br. need 


80 


si s 

S. 


f.al 






8506M 

col. liq., 
1.4847»-5 

1 30467>2-5 


187.5 

si s. 

s 

s. eth. 

8507 

leaf f w , 

1 553245«-i 

1 046-: 

4 ’ 

45 (42-3) 

200.3 

0 74*1 

156“ 

8. eth. 



0 973- 








60 






8507M 

8508 

8509 

monocl. need. 


243 

257.5 subl. 

22.911 

2517 

89% 

1 . eth., bz., eSa 

8510 

leaf. 

1.51“ 

26 (12-3) 

240 

1 . 

s. 

s. eth. 

8511 

yel. need f. al. 


121 





8512 

col liq. . 

0 9242 y 

229 


V si s 

00 

00 eth. 

8513 

liq.. 1 53664 . 

0 9287^ 


210-11 

V si s 

00 

00 eth. 

8514 

liq. 



206-8 

1 

00 

00 eth. 

8515 

red monocl. 

1 31217 

117 (114) 


V si. 8. 

V. s 

8 cone. HsSOi 

8516 

pr f al 
yel monocl. 


77.5 (81.5) 


h 

s. 

V s h. 

8. eth.; 8l. a. 
CS, 

f w. 



8517 







8518 

col liq., 

0 9941- 

-13 to -14 

204 

1. 

00 

« eth. 


1 527202*-! 

4 





8519 

col hq. 

0 986- 

-23 

214 

0.085 p , 

00 

» eth. 


* 



1.67 h 



8520 

wh -ycl. need, 
f. al 

need f al 

0 9805- 

30 

295 

217 

1 

V. s. 

V 8. eth. 

8521 


136 


1 . 

V s. 

V 8. eth. 

8522 

col. liq., 

1.0151* ■■ 

-23.8 

234; i07w 

1 . 

00 

» eth. 


1 5210525 






8523 








8524 

need. f. w 


82.5-4.0 


s h. 

s. 

s. eth. 

8525 

leaf, or pr. f. 
al. 


117 


1 

s. 

s eth. 

8525M 

8526 

8527 

yel. leaf, or 


69 (65-7) 

subl. 

8. h. 

V. 8. 

V. 8. eth. 

8528 

need. 

col. fum. liq. . . 

1 168- 

170*“; 

d. 

d. 

V. 8. eth. 


4 


94-5“ 



8529 








8530 

draiine, tdylr). 







8531 







8532 









For explanations and abbreviations see beginning of tabic. 
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PHYSICAL CONSTANTS OF 






Mo) 

No 

Name 

t^ynouyms 

Formula 

Wt 

8533 

'lolylene. 

See also -\ uliiU uf 



8534 

3-o-ToIylenediamine 

2,3-toluenediaiuine , 2,3-di- 

CH3CbH.-,(NH2)2 

IJi 17 


(Nll 2 - 1 , 2 ) 

aminotolueiie , 2,3-tohiy- 
lenediamine 



8535 

4-o-ToIylenedlamine 

3,4-toluene<iiamme , 3,4- di- 

CH3C«H3(NH2)2. 

122 17 


(NIi2=l,2) 

arainotoluene , 3,4-toluy- 
lenediamine 



8536 

2-tn -Toly lenediamine 

2 , 6 -toluene(liamiiie, 2 , 6 -(!i- 

CH3CcHj(NH2)2 

122 


(NHs=l,3) 

aminotoluene , 2 , 6 -toIuy- 
leiiediamine 



8537 

4-/n -Toly lenediamine 

2,4-tolueiie(liamiiie, 2,4-di- 

CH3C6H3(NH2)2. 

122 17 


(NH,=1,3) 

anunotoliiciic, 2,4-l()lii}- 
lenediainine 



8538 

5-m -Toly lenediamine 

3,5-toliicne(liamirie, 3,5-<li- 

rH3C6H3(NIl2)2 

122 ji7 


(NH2=1.3) 

ammotohictie, 3,5-toiuy- 
lenediamiiie 



8539 

p-Tolylenediamine 

2 , 5 -toIucnediamine; 2,5-(ii- 

rHA"6H3(NH2)2 

12 . >7 


(NH,=1,4) 

aminotolaeiic, 2 ,^toluy- 
leiK'diainnie 



8540 

Tolylene fllycol. 

See H ydrohenzoin. 



8541 

Tolyl mercaptan. 

Sec Vresol, tho- 



8542 

Tolyl mustard oil. 

See 1 soihiocyantc acid, tohd ts(i 

r 


8543 

o-Tolyl phosphate 

tri-o-cresyl phosphate 

(CHsCr,H 4 ) 3 P ()4 

3<i8 36 

8544 

p-Tolyl phosphate . . . 

tn-p-cresyl phosphate 

(CIl3r6H4)3P04 

3t)8 36 

8544M 

Torulin. 

See Vitamin hi. 



8545 

Toxicarol 


C 2 Jl 22 (h 

410 41 

8540 

Traglacanthin. 

See Ra<tiorin 




Tri-. Fortnbromo, tnetfiyl. 

etc. derivatives see the parent 

conipoiiiKls (e K , .'tr 

ftU 

8547 

Triacetamide 


(CH3C0)3N 

143 14 

8548 

Triacetin. 

See Glycerol, iriacetatt. 



8549 

Triacetonamine 

2,2,6,6-tetramclhyl-4- 

pipendotie 

/<-tna(o:itane 

C^HnNO II 2 O 

]7,. 25 

8550 

Triaconiane*. . 

CH3(CIl2)28CH3 

422 SO 

8550M 

1-TriacontanoI* 

1 

n-CsoHMOH 

ISS KO 

8551 

Triazene, l,3-bis(p-nii 

rophenyl)-. See /ImronmiHo 

betiznie, 4,4'-dimtro- 


8552 

, 1,3-di-l-naphthy 

1- ♦.See 1 . 1 '-Ihazoamuwnupldh 

alene* 

1 

8553 

, l,3-di-2-naphthy 

1 - * . See 2,2 '-/ hazoamtnonaph 1 

haleru'* 

1 

8554 

, 1, 3-diphenyl-’^. 

See D lazoatm nobenzene * 


1 

8555 

, l-phenyl-3-p- 

4-inethyldiazoaimiiobenzene 

CJIlN2NHCJI4- 

! 2!1 JG 


tolyl- 


CH 3 


8556 

sym-Triazine, hexa- 

aiihvdroformaldehydeamline , 

(CaUtN CU 2 )a 

* 15 40 


hydro- 1,3,5- tri- 

melhyleneaniline, tninethyl- 




phenyl- 

enetnamlirie 



8557 

, 2,4.6'triamino-. 

See Melamine. 



8558 

— — , trichloro-. 

See Cfianunr chloride 



8559 

sym-Triazine-2, 4-dioI, 

6-amino-. See Ammehde 



8560 

sym-Triazinetrlol. 

See Cyanunc and. 



8561 

sK/n-Triazin-2-ol, 4,6- 

diamino-. See j4wme/tnc. 



8562 

Triazobenzene. 

Sec Benzene, inazo-. 



8563 

1,2,4-Triazole 

sj/m-tnazole (one form) , 
pyrrojafei) diazole 

iphenyl-3,5-phenylimin 

NHN CUN (pu. 

6*2 U7 

8564 

“ — - , 4,.S-dihydro-l,4-d 

0 -. See Nitron. 


8665 

Trihenzaldiamine. 

See Uydrobenzamtde. 



8566 

Tribenzoln. 

See Glycerol, tribenzoate. 



8567 

Tribenzylamine . . 

((^bH5CH2)3N 

287 39 

8568 

Tribromohy arm . 

See Propone, 1,2,3-lnbromo-* 



♦Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS iContinued) 



Crystalline 

Density 

Melting 
point, “C 


■Solubility in crams per 100 ml of 


form, color 





No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

Ether, etc. 

853.i 








8534 

(T. 


61 

255 

s 


s eth. 

8535 

col leaf, f Igr 


38 5 

265 

s 


- 

853b 

pr. f. w. ... 


105 


s 

s. 

- 

8537 

col. rhomb.; 


10 

280 


V. 8. 

V. s. eth. 


need f w., 
pr f. al. 

1 






8538 

liq . ... 



285 


s. 

s. eth. 

8539 

' loaf f. bz. 


64 

274 

V s. 

V. s. 

V, 8. eth 

8540 








8541 








8542 








8543 

hq .. . 



1 410 si. d, 

1. 

V 8. 

V. 8. eth., bz. 




263-5*“ 




8544 
8544 M 

need. f w. 


'' 


i 

V. s. 

V. s. eth., bz. 

8545 

bright yel -grn 


219 



si s 

s. h. chi. 


hex. pi or 
rods, 1 580, 








1 618, 1 768 







8546 

and, triliromo-; 

/>/.:< «f, fru 

'ihyl-t. 





8547 

need f. eth. 


79 




s. eth. 

8548 








8549 

totr. need f v, 


anh. 40; 


s. 

s. 

s. eth. 




iH,0 58 





8550 

' r 

hq 0.7797 

661 

235‘ 

1. 

si s 

s. eth , bz. 



(,69-70) 





8550M 

8551 

8552 

8553 

8554 



86 3-865 





8555 

> Ish. leaf 


■() 1 

d 

i- 



855b 

wh silky need 


...» . 11. 

18.5 

V si fe 

si s. 

s. eth , bz.. 







chi , tol 

8557 








8558 








8559 








8560 








8561 








8562 







si. s. eth. 

8563 

need , 


121 

-uO 


s. 


1.48544Ji-* 







8564 








85 b5 








8566 


0 991 -^' 






8567 

monoel f al 

<L’ 

380-90 

V si. s 

s h. 

^ eth 

8568 









For explanations and aWbrcviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonyms 

Formula 

Mol 

Wt 

8569 

Trlbutylaniine*. 

tri-n-butylamine 

(rH,CH2CH2- 

CH2).N 

185 35 

8570 

Tricarballylic acid 

l,2,3-propanclri( .irboxvlif 

HOOtY’H.CH- 

176 12 



acid’*^ 

(rO()H)CH2- 

COOH 


8571 

, a,/9-dlhydroxy- 

1 ,2-dihvdroxy- 1 ,2,3 ,-pro- 

COOHCII-COfl- 

208 12 



panetricarboxyhc acid ^ , 

(COOIDCHOII- 




hydroxycitnc acid 

COOH 


8572 

, a-hydroxy-. 

See Ixocttnc acid 



8573 

, )3-hydroxy-. 

See Citric acid 



8574 

, a.a,/3-triraethyI- 

Tricarbonamide . 

• See Camphoromc acid 



8575 

See Fulminuric acid 



8576 

Trlcosane* 

ri-tricasane 

CILfCH2)2iCH3 

324 62 

8577 

13-Trico&anc>ne* 

dihendi'cyl keton<‘, diuiidccyl 

[CH2(CH2)io]2CO 

338 60 



ketone, laurone 


8578 

Tricresyl phosphate. 

See Tdyl pfiosphate 



8579 

Tricyanie acid. 

See Cyanuric acid 



8580 

Tricyanogen chloride. 

Set' Cyanuric chloride 



8581 

Tridccaiial*, oxime 

n-tndccylaldoxmic 

ciU(rii.)u- 

213 36 



CH NOH 


8582 

Trldecane* 


CH3(CH.)nrHi 

184 36 

8583 

, 1-amlno-. 

See Trldecylamine-^ 



8584 

Tridecaiiolc acid+ 

n-tridecoic at id, H-tridecyhc 
acid 

nyl)-. See Chuidmooyru and 

(^H.,(CH 2 )n('()()H 

214 34 

8585 

13-C2>C}clopcii(e 



8586 

l-Tridecanol* 

prim-7(-tride(yl altohtil 

rHt(rH2)uC'H2- 

200 36 



OH 


8587 

X-Tridecanone-^ 

hendeeyl methyl ketoiii 

CH,('0(CH2)ioCH3 

198 34 

8588 

7-Tridecanone+ 

dihcxyl ketone, enanthone. 


198 34 



oenaiithoiie 


8589 

n-Tridecoic acid. 

?iee Tridccanoic acuC 



8590 

n-Trldecyl alcohol. 1 

Ste \-Tridecauol 



8591 

n-Tridecylaldoxiine. 

See Tndicanal, oiiine* 



8592 

Trldecylamine* in) . 

l-aniinotridecaiit', prirn-n- 
tridet-vlamiiie 

C'H,fCIl2)i2NIL 

199 37 

8593 

Tridecyleiie. . . . 


('iJd't, 

182 34 

8594 

n-Tridec>Ilc acid. 

Sfc Tridecnnou ai id ^ 



8595 

Triethanolamine. 

tru thaiiolamiiK 


149 19 

8590 

Triethylainliie* 


(r>H5),N 

101 19 

8597 

, hydrochloride 

triethylammoniuni < blonde* 

(r-.Hf,).tN HCl 

137 65 

8598 

, p, /9-diethoxy- 

diethylaininoat et.il 

(('-Il6)2NCH2rH- 

189 29 


, 0, /3-dlhydroxy-. 


(OC^2Ho)2 


8599 

St (‘Ethanol, 2,2 '-i thyhmumh- 



8000 

, /S-hydroxy-. 

, 2,2',3"-trihydroxy 

Ste Ethanol, 2-diethylamino-* 



8601 

See Tricthanohinune 



8602 

Triethyl arsenate. 

See Ethyl arsenate 



8603 

Triethyl arsenite. 

See Ethyl arseniti 



8604 

Triethyl borate. 

See Ethyl borate 



8606 

Triethylene glycol 

2,2'-ethyleriedioxydiethanol , 

((II'OCH.CH.- 

150 17 


glycol bis(hydroxyethyl) 
ether 

OH). 



8607 

Triethylolamine. 

See Triethanolamine. 



8608 

Triethyl phosphate. 

See E^hyl phosphate 



8609 

Triethyl phosphite. 

See Ethyl phosphite 



8610 

Trifuraldlamlnc. 

See Hydrofuramide 




* Name approved )jy the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Molting 

Boiling 

Solubility in grains per 100 ml of 

and index of 
refraction 

g/ml 

point, "C 

point, “C. 

Water 

Alcohol 

Ether, etc. 

8569 

deliq col liq. 

0 7782^“ 


214 

si s 

V. s 

V. s. eth 

8570 

col. rhomb pr. 
f. w 


162-3 

d 

40 5 

V. s 

0 86«6 eth. 

8571 

8572 

8573 

8574 

8575 

need 

1 393‘> 

160 


V s. 

si s 

V. 8. eth. 

8576 

gilt leaf f al. 

0 7799« 

47 7 

234»6 

i. 

si s 

s eth. 

8577 

8578 

8579 

8580 

8581 

sc or pi , 

1 42837*6 

need f dil. al 

0 8086^ 

69 

80 5 


i. 

1 

V si s 

si s. 

s eth 

V 8. eth., cbl.; 
si. b bz , pet 
ctb 

8582 

8583 

col liq., 

1 4419>®'« 

0 757 

-6 2 

234 

i. 

V. h 

V s. eth 

8584 

8585 

pi 

0 8223^ 

51 

139 5-40.5) 

236i®» 

1 

V s 

V s eth 

858() 

col cr 

30 63 

155-616 

1 

s 

8 eth 

8587 

cr 

0 82292« 

28 

263 

1 

V. s 

V s eth 

8588 

8589 
8.590 
8591 

leaf f al 

0 825’'« 

! 33 

2557»'>(264) 


V s 

V s eth., b. 
chi , Igr 

8592 

col cr 

0 7977^ 

27 

275 7; 

108 0* 

si .s 

8. 

s eth 

8593 

8594 

col liq 


232.7 


V s 

V. s. eth 

8595 

VIS col liq , 

1 4S.52 

1 1242“^ 

21 2 

277-9160 


so 

si 8. eth 

8596 

col. luj , 

1 40032 

0 7229 j 

1 -114 8 

89 5 

1 520 

1 97*6 

00 

» eth 

8597 

cr f. al 

I 0688^ 

254 

subl 

1502S 

s 

i. eth. 

8598 

8599 

8600 
8601 
8602 

8603 

8604 

hq. 

0 863 « 


194-5 

s 

.s 

s. eth 

8606 

8607 

8608 

8609 

8610 

col. liq 

1 1254 

-5 

280-90 

CO 

1 

00 

si s cih 


For explanations and abbreviations see beginning of table. 
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No 

Name 


Formula 

Mol 

\Vt 

8bll 

Trifurfurylamine . 

a,a',a"-tri-2-fur> Itninelh- 
vlaiimie 

nicotinic acid A -methyl- 

{C4H30CH2)3N. 

257 28 

8012 

Trigonelline 

C 7 H 7 NO 2 .. 

137 13 

8013 

Triisoaniylamine 

betaine 

[(CH3)2CHCH2- 

227 43 

8614 

8015 

Triisoamyl borate. 
Triisobutylamine 

See hoamyl horate. 

CH2]3N 

1(CH4)2CHCH2]3N 

185 35 

8616 

8617 

8018 

8619 

8020 

Triisobiityl arsenite. 
Triisobutyl borate. 
Triketone, diphenyl-. 
Trilaurin. 

Trimellitic acid, . . . 

See hobutyl arsenite. 

Sec hobutyl borate 

See }‘ro}>an€trwn< , diphenyl-* 
See Gli/cerol, trila urate. 

\ ,2.4-l)enzeiietricarboxyhc 

C6H3(C00H)3 

210 14 

8621 

Trimesic acid 

acid* 

1 ,3,5-benzenetricarbox j be 

CcH3(COOH)3 

210 14 

8622 

, hydroxy- . ... 

acid* 

phenol-2 , 4 , tWt r i carbox ybc 

1I0C,H2(C00H)3 

220 14 

8623 

Trimesitic acid . 

acid 

2,4,0-pyn(lineln<;arboxy lie 

C6ll2N(COOIJ)3 

211 13 

8624 

Trimethy lamine ^ 

j,tid 


59 11 

8025 

, hydrochloride 

tnmethylyiiiriioniun) chloride* 

(ttll.()3N 1101 

95 58 

8626 

8627 

8628 
8029 
8630 

, a.cr'.a" -tri-2-fur 

Trimethyl borate. 
Triniethylene. 
Trimethylene bromide 
Trimethylene bromoh 

yl-. See Tn fur fury} a mine 

See Methyl horuli 

See Cyclopropane* 

. See. Prop(in(, \,S-dibTomo-* 
ydrin. See l-I'iopanol, o-brom 



8031 

8632 

Trimethylcne chloride 
Trimethylene chloroh 

. See /'ropaiie 1 .i-dirldoro-* 
ydrin. See l-l'ropanol/i-chlo) 

0-*. 


8633 

8031 

8035 

8036 

8637 

8638 

8639 

8640 

8641 

8642 

Trimethy lene cyanide. 
Trimethy lenediamiiie. 
Trimethylene dibromi 
Trimethylene dichlori 
Trimethylene dicyanid 
Trimethylene glycol. 

, diphenyl ether 

, metln lene ether. 

, a-methyl-. 

, a,a,a'-trimethyl 

See (ilutaronitnU 

See \'i-l‘ropaneili(nnini * 
de. See iVo/foi.i 1. wiiOrome-* 
de. Hea CrojHim. 1 'Uhchloro-* 
e. See (ilutaromlnli 

See 1,3-/ njpani luil* 

See F^ropanc. \ ,.i-diptiaioxy-* 
See m-btoxane 

See \ It at fined tot* 

- . See 2A-bentanediol, 2-meth yl 



8643 

8044 

Trimethylene methyle 
Trimethy lenetriantlin 

ne dioxide. See tu-l)iosane 
e. iiec sym-Tnaziin. hfxakydro 

-\,?>,b-triphenyl- 


8645 

Trimethylene trisulfid 

e. See For mo/</< //(/</( tlno-itnm 

er) 


8640 

Trimethylenimine , . . 

tctrahydroa/eie , az'-tidine 

CH 2 CH 2 CH 2 NH 

57 O'J 

8647 

8648 

Trimethy I phosphate. 
Trinitrin. 

Trinitro-. See the parent c 

See Methyl pho<tpnaU 

See Nitroylyrerin 
ornpounds (e p . for tniiitrotolw 

eiie sec Toluene, Innt 

tro-). 

8649 

8050 

Triolein. 

Trional 

See Glycerol, trioleate 

2,2-bi8( el hy Isulfonyl )bu- 

('Il7C(S02C:IIi,)2- 

242 35 

8651 

sym -Trioxane 

tane* 

1 ,3,5-trio\ane , or-tnoxy- 

(’llAllls 

0(^1J2( )0H2()0H2 

90 08 

8652 

8653 

8654 

8655 

8656 

8657 

, 2,4,6-trimethyl-. 

sym -Trioxanetriimine. 
Trioxymethylene. 
a-Trloxy methylene. 
Tripalmitin. 

Triphenyl. 

Triphenyl-. For tnphenyl 

metliylene 

See I* ar aldehyde. 

See Cyamehde 

See bolyoxynKlkylene. 

See s-Tnoxaue 

See Glycerol, Inpatmitate. 

See Ter phenyl 

derivatives see the yiarent com 

i 1 

pounds (e.R., for trip 

henyl- 


♦Name approved by the International Union of Chemistry 







ORGANIC COMPOUNDS (Continued) 


No 


Sfilt 

8nl2 

8014 

8015 


8b 10 

8617 

8618 
86 HI 
81)20 

8h21 


862.“? 

8624 

8625 


862b 

8627 

8628 
862Q 
8b iO 
8o31 
8682 
8688 

8634 

8635 
Sb3fi 
8;).j7 

8638 

8639 
8610 

8641 

8642 
8b4.] 

8644 

8645 

8646 

8647 
8r348 

8649 

8650 

8651 


8652 

8653 

8654 

8655 
865b 
8 )57 


Crystalline 
form, color 

Density 

Melting 
point, ®C 

Boiling 
point, *C’ 

Solubility in granas per 100 ml of 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

col. liq. 



133-8» 

1 


s eth. 

hyg pr. f. al 

col. hq... 

0 785!)2» 

21 s d 

237 

(242-5) 

V s 

i 

s. 

V s 

si. s. eth, cbl.; 
1 . bz. 
so eth 

col liq , 

1 425191^-3 

0 76b~ 

26 

-:i i 

1915/ 

1 

V s 

so eth. 

ool need f w 


216 d. 


s h. 

V. s. 

B. eth. 

eol pr. f. w. 

need. f. w 

pi f dll. 

H 2 SO 4 
col. gas 
col deliM cr 
i al 

0 662-" 

350 

(375-80) 
d 180 

227 d 

-124 

275 d 

1 

' 

i 

subl 

<300 

subl. d. 

■» 5 

i 

i 

2 692'’ 

0510 

s h. 

V R 

V S 

V. s 

V s h 

V s 

s 

s. eth. 

si. s. eth.; i. 
ehl. 

rI s. eth 

s eth 

I eth 

col liq , odor 

NII 3 

i 

1 

1 

0 Sl.l 

i 

n3 

00 



col tab f. al 
or eth. 
need. . . 

1 251'^ 

74-6 

■u 

d. 

bubl. 46 

0.3 

5.7 

s 

I.TH* eth 

s. eth 

methane see Me 

1 

thatii, tnphe 

rivl-l 






For explanations and abbreviations sen bi^ginning of table 
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PHYSICAL CONSTANTS OF 






Mol 

No. 

Name 

Synonyms 

Formula 

Wt 

8658 

Triphenylamine* 


((\H6)3N 

245 31 

8659 

Triphenylene . . 

benzol/] phenanthrene, iso- 


228 28 



chrysene 



8660 

Tripropylamine* (n) . 


(CHjCHzCHijsN 

143 27 

8661 

Tripropyl borate. 

See Propyl borate. 

See Cydohexanehexone, hydrate 



8662 

Triquinoyl hydrate. 

*. 


8663 

Trisulfide, diallyl. 

See AUyl trisulfide 



8664 

Tritan. 

See Methane, tnpheni/l- 



8665 

, a-benzyl-. 

See Ethane, 1,1,1 ,2-tetraph en i/l 

- 


866(1 

, 4,4'-dimethyl-. 

See Methane, phenyldi-fi-tolyl- 



8667 

, a-ethyl-. 

See Projiane, },l,\-tnph€nyl- 



8668 

— , m or p-methyl-. 

See Methane, diphenyltolyl- 



8669 

, a-methyl-. 

See Ethane, 1 , 1 , l-/n phenyl- 



8670 

Tritanol. 

See Carbinol, tri phenyl- 



8671 

sym-Trithiane. 

See Formaldehyde, lino- 



8672 

, 2,4,6-trimethyl- 

a-trithioacetaldehyde; a- 

SCHCCHsjSCH- 

180 34 


(«) 

trimolecular thioacetalde- 

1 




hyde 

(cn3)sciicH3 


8673 

, 2.4,6-trimethyl- 

/3-tritliioacelal(iehvde; /3- 

SCHfCThlSCH- 

180 34 


(/3) 

trimolecular thioacetalde- 
livde 

(CH.i)SCHCHs 


8674 

, triphenyl- (higher- 

/S-tnthiolieiizaldelivde 

[SCH(CV.H6)]3 

366 51 


melting) 



8675 

, triphenyl- (lower- 

melting) 

Tritopine, 

tt-trithi()l)enzaldehyde 

(SCHC,.H(.)3 

366 54 

8676 

See Laudnnidtne. 



8677 

Trityl. 

See Methyl, tnphenyl- 



8678 

Tropacocaine 

beuzoylpseudotropwine 

('uIIioNCb 

245 31 

8679 

— , hydrochloride 


(bJIi.NO-iHd 

281 78 

8680 

Tropaic acid. 

See Trofne aad 



8681 

Tropic acid 

a-phenvlhvdracrylic acid. 

i (V,H,,('H(C()01I)- 

166 17 



tropaic acid 

CHiOH 


8682 

, tropine ester 

See Atropine 



8683 

Tropine 

8-uicthyl-3-iiortr()panol, N- 

(\H,sNO 

141 21 



inethyltropoline 



8684 

, chloroplatmate 


(ChHuNO HC1)^ 

()92 41 




I'tCU 


8685 

Tropinecarboxylic acid 

. See l-Ec(fonine 



8680 

Tropoline, /V-methyl-. 

See Trojnne 



8687 

dl-Tryptophan 

<//-/S-(3-indvl)alaniiie, dl- 

CJIf-NCH'-ril- 

204 22 



a-amino-3-indolepropi(>- 
inc acid 

(NH.)CO()U 


8688 

d-Tryptophan 

(/-/3-(3-indyl)aIanine, d-a- 

r«Hr,NrH.CH- 

204 22 



amin(v3-indolepropionic 

acid 

(NHOroOH 


8689 

7-Tryptophan 

/-a-amino-3-in(lolcpropi- 

C.HiNHCH C- 

204 22 



onic acid , /-^3-indylaianine 

1 — - . j 



Tyramine 


CH.riKNII.)- 

COOII 


8690 

p-(^-aminoethyl)p>lienol , 

HOC6H4CH^CH^ 

137 18 


Tyrosine, S,5-diiodo-. 

7 >-hydrox vphenet hylami no 

mil 


8691 

S^ iodogoryoic and 



8692 

d7- Tyrosine .... 

dZ-^-p-hydroxyphenylalani ne 

nOC6H4CIl2CH- 

181 19 




(NH2)C00H 



♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 

1 Solubility in grams per 100 mi of 

No. 

and index of 
refraction 

g/ml 

point, “C 

Water 

Alcohol 

[ Ether, etc. 

8658 

monocl. pr f. 

fl 774- 

126 5 

365 

1. 

sl 8 

8. eth, acet.; 


eth , I 353“ 






V 8. bz. 

8659 

wh. cr. 


198 5 


i. 

s. 

s. eth. 

8660 

col liq , 

0 757- 

-93 5 

156 

V si 8 

00 

s. eth. 


1 4175b‘»-* 

* 



8661 








8662 

1 







8663 








8664 






1 


8665 








8666 








8667 








8668 








8669 








8670 








8671 








8672 

pr 


101 

i 

247 




8673 



J2». 





8674 

need 


225 



sl S. 

s. ac. a., bz. 

8675 

wh amor. 


160 

J 

1 

1 

V. s.ehl.is. bz. 


powd. 






8676 








8677 








8678 

gilt, need f. 
eth , 

1 013'®'' 

49 

d 

S,1 .s 

V s. 

V. 8 eth , bz., 
chl.NH40H 


1 50801 



1 



8679 

col need or 


271 

1 

1 S 

£>1 S C 

1 . eth 


pi. f w +al 


(276-7d.) 





8680 







8681 

need or pi. f 
al. 


117-8 

d 

OlS 

S 

s eth , 1 CSs 

8682 


"f 






8683 

hyg tab. f. 
eth , 

1 039 y 

63 

233 

V B. 

V .s 

[ 

V. s eth ; s. 
chi , bz 


1 481I3«»* 






8684 

or -red monocl 


198-200 


S 

1 


8685 








8686 

i 







8687 

col hex pi 


283-5 


sl. 8. C., 

sl f>. 






s.h 



8688 



281-2 





8689 

col. hex. leaf. 


293-5 


1 14« 

sl s. 

1 . eth. 


1 


(289 d ) 


2 79^5 



8690 

need, or leaf. 


161 

180 

1.05 c 

10 

s. bz ; sl s h. 


f. bz. 






xylene 

8691 








8692 

sh. need . 


316 


0.041“ 

V. sl. 8. 

1 . eth. 


For explanationa and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 




! 


Mol 

No 

Name 

Sjiioiiyuib 

Formula 

Wt 

8693 

d- Tyrosine . , 

t/-/3-;^hydroxvpheTjylalan)ne 

HOCcHiCH^CH- 

181 19 



(NH.)(X>OH 


8694 

/-Tyrosine. . . 

/-a-amino-p-hydroxyhydro- 


181 19 

tiunamic atid . /-/S-l />*hy- 
droxj phenyl lalainnc 

(NIL)COOH 




8695 

8696 

Ulexine. 

Umbellic acid ... . 

See Ci/iistne 

2,4-diliydro\yeiijiiamH ai ul 

(HO)iC6H3CH: 

CHCOOH 

180 15 

8697 

Umbelliferone ... 

7-hydroxycouuiiinrj 

(jiiHeOa . . . 

162 14 


Undecan-. 

See Heudedin- 



8698 

Undecene^. 

See Heitde(eiie* 



8699 

Undecenoic acid*. 

Sec fIende(€Hon aetd*. 



8700 

pr;-n-Undecyl alcohol. 

See \-Hendecanol*. 



8701 

n- Undecylaldehy de. 

See Heudecaiial* 



8702 

/i-Undecylamine. 

See Hendeciflamtw*. 



8703 

n-Undecyl cyanide. 

See LauromlnU 



8704 

/?-Undecylene. 

See 2-lleud('(eiu*. 



8705 

d-Undec 3 'lenic acid. 

S«‘(' 'J-Ut'udccctidic nod* 



8706 

n-Undecvlic acid. 

See Hcndaanoic and* 



8706M 

Undecyne. 

See HtinUi uue 



8707 

Uracil 

2,4f 1 ,3 j-pyriujidinedione 

NUCONHOO- 

112 09 




C^n CH 


8708 

, 5-melhyl-. 

See ThymVif 



8708M 

Uradal. 

See \dalih 



8709 

Uramil 

5-aminobarbiluric 

NHCONUCO- 

143 10 


(liaiiiraniule imirexan 

i — 





THfNlLKX) 


8710 

p-Urazine 

tetrahydro-M/r«-t( I r.l^)lle- 

NHNIICONH- 

IIG 08 


dione, diiirea 

1 




NIKXJ 

— -_j 



8711 

Urea 

carbamide . . .... 

NIUCONHe 

60 06 

8712 

, chloride. 

See ('(nhavnjf rtt\und( 



8712M 

, nitrate. 


C()(NIL),HN()3 

12.J 07 

8713 

- - , acetonyl- 

l-urpid(>-2-|.r(>|).iiiori(‘ 

CHaCOdbjNII- 

116 12 


(’ONH, 


8714 

— , acetyl 


CilaroNHCONIl; 

102 0!) 

8715 

, /V-acetyl-/V'- 


(^iisOoNuno. 

116 12 

methyl- 


NHCIl, 


8716 

acetyi-thio- 

'V-(thioearh-iiiivl)aieliuuiil( 

CihCONnCSNIlj 

118 15 

8717 

aliyl- 

2-piopeii) lurta* 

CiibNIlUONfh 

lUO 12 

8718 

, /V-allyl-N'- 


CJIiNIICONII- 

176 21 


phcnyl- 


C,H, 


8719 

allyl-thio- 

thiosinamine L'-propeiix 1- 

(IHi: OlICHi- 

116 38 



thiourea, allyleiiifoi'ar- 
bamide 

NHUSNH2 


8720 

— , amino-. 

See SemifarhaziM 



8721 

, benzoyl -thio- 

benzoyllhifK-arbamide 

CJbCONIinS- 

180 22 



NHa 


8722 

, benzyl-* 

benzylcarbamide 

(.<,»f6CIl2NH- 

150 18 



(X)NH2 


8723 

benzyl-thio- 

benzylthiocarbarn ide 

(’olbClljNHCfV- 

166 24 



NH. 



♦Name approved by the Internatjonal Umou of Ctem/Ktri 




ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, rolor 

Density 

Melting 
point, ®C 

Boiling 
point, ®C 

1 Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

8693 



310-4 





8694 

sin sillcyncod 

1 456- 

295 d. 


0.048®, 

0.01” 

i. eth., acet.; 


f. w., 1.550, 

* 



0.238’^ 

95% 

B. alk. 


1.600, 1 680 





i abs 


8695 








8696 

yel powd 


240 d. 


si. 8. 

8. 

1 . eth., bz., Igr. 

8697 

uci'd. 


225-7 

subi 

1100 

s. 

sl s. eth ; s. 








H 2 SO 4 

8698 








8699 








8700 








8701 








8702 








8703 








8704 








8705 








8706 

8706M 








8707 

need f w 


338 


V. sl. a. 

i. 

8 . eth., NH 4 OH 






V. 8. h. 



8708 

8708M 








8709 

IK'od 




.sl S h 


8 NH 4 OH, c. 








H 8 SO 4 , NHi 

8710 

uionocl. pr. f 


270 


sl.S 

sl s. 

sl s h. ac. a. 


w. 







8711 

cdl tctr , 

1 335 

1.12 7 

d 

78*. 

15 8® 

sl s eth.; a. 


1 184, 1 602 




119.3-f> 


cone HCl; 1 . 
chi. 

8712 
871 2 M 

inoiioel. pr.. 


152 d. 


s. b. 


sl. 8. HNOj; d. 
HCl, H2S04 

8713 

pr 

0 8()18« 

-41 

82 

s. 

s 

s. eth. 

8714 

need f. w 


218-9 

d 

1.2" 

120 

hi s. eth 

8715 

col monoel f 


180 

d. 

s. 

S 

sl s eth 


w 







8716 

pr f w 


165-6 


sl s. 

s. 

sl. s. eth. 

8717 

need f al 


85 


V. s. 

V s. 

sl s. eth , chi. ; 








1 pet. eth., 
tol , CS 2 

8718 

iK'cd. f, bz. 


115.5 


V sl s 

8 . 

s bz. 

8719 

col monoel or 


78 4 


3 

s 

sl s eth ; 1 . bz. 


rhomb., 
yl 63454’* lui 

so 






8720 








8721 

pr f. al. . 


171 


sl s 

S. 

1 . eth 

8722 

col. need. f. al 


147-8 


l.7« 

.S. 

0 36” * eth.; 








3 1® acet. 

8723 

pr f w. 


162-4 


1 e. 

1.31 c. 



For explanations and abbieviatious see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

8723F 

8723M 

Urea, (a-broino-a>eth 
, butyl-* 

ylbutyryl)-. See Adaltn. 
n-butylcarbamide 

C4H9NHCONH2. 

116.16 

8723P 

, sec-butyl- 

ser-butylcarlmmide 

CiH.NHC0NH2 

116 16 

8723S 

, terf-butyl- 

leri-butylcarbamide. . . . 

(CH8)3CNH- 

CONH 2 

CHjCONH- 

CONHCOCHs 

(C2Hj)2NCONH2 

116 16 

8724 

8725 

, carbamyl-. 

, iV.iV'-diacetyl- . . . 

See Bturet. 

sym-diacetylurea 

144 13 

8726 

, ;v,IV-diethyl-*.. . 

uns^iethylurea; N,N-di- 

116 16 

8727 

, iV,IV'-diethyl-*. 

ethylcarbamide 
sym-diethylurea, N,N'-di- 
ethyicarbamide 

C0(NHC2H6)2 

116 16 

8728 

, fV.fV'-diethyl- 

«I/m-diethylthiourea, 

(C2n6NH)2CS 

132 22 

8729 

thio- 

, JV,fV-dlmethyl-*. 

diethylthiocarbamide 

uns-dimethylurea 

(CH3)2NC0NH2. 

88 11 

8730 

, iV,iV'-dimethyl-* 

«ym-dimethylurea 

CHgNHCONHCHs 

88 11 

8731 

, JV,JV-diphenyl- . 

uns-dipheiiylurea. . 

(C6H6)2NC0NH2 

212 24 

8732 

8733 

8734 

, ;v,fV'-diphenyl-. 

, sym-diphenyl-. 

, iV,iV-diphenyl- 

See Carbamltde. 

See Carbamltde. 

(CeHOsNCSNHa 

228.30 

8735 

8736 

thio- 

, ditolylthio-. 

, sym-di-o-tolylth 

See Carbantlide, dtmeihyUhio- 
io-. See Carbamltde, thxo-o,o'-d 

methyl-. 


8737 

8738 

, p-ethoxyphenyl-. 

, ethyl-* 

See Urea, p-phenetyl- 

NH 2 CONHC 2 H 6 

88 11 

8739 1 

, ethylene- 

2-ketotetrahydroglyoxalme , 

CH2NHCONHCH; 

80 09 

8740 

,'ethylidene- . . 

dihydro-2(3)*mudazoione 

4-methyluretidone 

NHCONHCHCIL 

86 09 

3741 

, iV-ethyl-iV'- 



C 2 H 6 NHCONH- 

164 20 

8742 

phenyl- 

, furfuralmalonylt 

hio-. See Barlntunc acid, 5-( 2- 

Celh 

furfuryltdene)-2-thio 


8743 

8744 

8745 

8746 

, jilycolyl-. 

, {llycolyl-thio-. 

, gtlyoxalyl-. 

, guanyl- . . 

See Hydanloin 

See Hydantotn, 2-thio-. 

See Allantunr and 
dicyan(o)diamidine, 1-car- 

NH2C( NH)NH- 

102 10 

8747 

, hydroxy - 

bamylgiianidine 
carbamide oxide 

CONH 2 

NHsCONHOII 

76 06 

8748 

, Isoamyl- . . 

( 7 -mct h vlbutyl) urea * 

CbHuNHCONHi. 

130 19 

8749 

, Isobutyl- .... 

( ^methylpropyl) urea * 

NH2C()NHCH2. 

CH(CH3)2 

116 16 

8750 

, a-lactyl-. 

See Hydantotn, 5-methyl- 


8751 

8752 

8753 

, malonyl-. 

, mesoxalyl-. 

, methyl-* 

See Barbituric acid. 

See Alloxan. 

NIi2CONHCH3 

74 08 

8754 

, methyl-thio- .... 


CH 3 NHOSNH 2 

90 14 

8755 

, nitro-* 


NH2C0NHN()2 

105 06 

8755M 

, oxalate 



2C0(NH2)2-H2C2- 

()4 

C2H60Cf,H4NH- 

210 15 

8756 

8757 

8758 

, oxalyl-. 

, oximidomesoxaly 

, p-phenetyl- .... 

See Parabamc acid. 

1-. See Vtolurtc and. 
p*ethoxyphenylurea: dulcin 

180 20 

8759 

, phenyl-* 


CONH 2 

C 6 H 5 NHCONH 2 

136 15 

8760 

, phenylene-. 

See 2(S)-Bemmidamlone 


♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, °G 

Boiling 

Solubility in grams per 100 ml of 

No. 

and index of 
refraction 

g/ml 

point, *C 

Water 

Alcohol 

Ether, etc. 

8723F 

8723M 

wh need f bz 


96 

1 

! 

s. 



8723P 

wh need. 


166 


s. 


8723S 

wh. need. 


172 d. 


s. 

s. 

i 

8724 








8725 

need f al. 


152 

subl.; 

V si s. 

sl. 8 






d 179-80 




8726 

col deliq 


74 (70) 


V s. 

V. S. 

1 86 c. eth. 


need. f. ai 






8727 1 

col dehq need 

I 042 

112 

263 

V s. 

V, s. 

V. s. eth. 


f al,1.46l(l«<' 


(106-8) 





8728 

col cr. 


77 

d. 

s. 

s. 

V. s. eth. 

8729 

col monocl 

1 255 

182 


V s 

V sl s 

V sl. s eth. 


pr f. me al 







8730 

eol rhomb pr 

1 112 

106(102 5) 

270 

V s 

s 

i. eth. 

8731 

col. rhomb. 

1 276 

189 

d. 

V al s 

8 . 

s eth., chi. 


need. 






8732 








8733 








8734 

cr 


189 


1 

S 


8735 








8736 








8737 








8738 

enl monocl pr 

1 213's 

92 

d. 

V s. 

V. s. 

1 . eth. 


f al -f eth 

1 






8739 

col. need. 


131 


V s h 

V s h 

sl. B. eth., s. 








chi 

8740 

col. need. 


154 

160 d. 

V. al s 

sl. 8. 

V. sl B. eth. 

8741 

need f. al 


99 


[ 

8 . 


8742 








8743 








8744 








8745 








8746 

col pr. f. al.. 


105 

d. 160 

s. b. 

al s c. 

1 eth , cbl., bz., 
CS 2 , 8. pyr. 

8747 

col need f al 


1 128-30 
(139-40) 

d. 

V s 

s. 


8748 

col. cr. 


89-91 


si s 



874‘J 

need. f. acet 


141 




V. sl. s. eth.; sl. 
s acet , bz. 

8750 








8751 








8752 







i 

8753 

col rhomb pr 

1 204 

101 

d. 

V 8. 

V s. 

0 073 eth. 


f, w. or al. 







8754 

pr . 


118 


s 

s. 

sl s. eth. 

8755 

wh. cr. f al 


155-6 

exp. 

sl. B. 

V 8. 

V. B. eth. 


or eth. 







8755M 

monocl. pr. 


d. 


4.4“ c. 

1.6 

i. eth. 

8756 








8757 








8758 

col. leaf, or 


173-4 

d 

0125 c., 

4, W’/c 

sl. 8. eth. 


need f. dil. a 




2h 



8759 

monocl., a 

1 302 

147 

238 

sl s c., 

V. s. 

V. 8 eth. 


1 602, y 1.627 




V s. h. 



8760 









For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

wt. 

8761 

Urea, phcnyl-thio- . 


CbHsNHCSNHz 

152 21 

8762 

— — , 2 -propenyI-+. 

See Urea, allyU 



8763 

, propyl-* . . . . 


C 3 H 7 NHCONH 2 

102.14 

8764 

, tartronyl-. 

See lhalurtc acid. 



8765 

, tetraethyl-* 


(C 2 H 02 NCON- 

172 27 



(C 2 His )2 


8706 

, tetramethyl-^ 


(CHa)oNCON- 

116 16 




(CH3)2 


8767 

, tetraphenyl- 

.V,iV'-dipheaylcarbamhde 

(C6H6)2NC0N- 

(G 6 H 6')2 

NH 2 CSNH 2 . . 

304 43 

8768 

, thio- 

thiocarbainide 

76 12 

8769 

, thio-m-tolyl- 


CHaCfiHfiNHCS- 

167 25 



NH: 


8770 

, o-tolyl- 


CHsCbHbNHCO- 

151 19 



NH 2 


8771 

, m-tolyl- .... 


CHaCelRNHCO- 

151 19 



NH 2 


8772 

, p-tolyl- 


CHjCbHbNH- 

CONIR 

151 19 

8773 

, trimethyl-* .... 


(^HaNIICON- 

102 14 



(CHa): i 


8774 

Ureaacetic acid. 

See H i/dantotc acid 



8775 

Urethan. 

See Cnrbamic acid, ethyl ester 



8776 

, methyl-. 

See C arhamic and, methyl eslor 

, Carbamic acid, meth 

yi-, 

8777 

, phenyl-. 

See Carbamhc and, ethyl e«/er 

8777M 

, n-propylphenyl-. 

See Carbamhc acid, ptopyl esft 

T 


8778 

, thio-. 

See C arhamic and, thiol-, ethyl 

ester, C arhamic and, 


8779 

Uretidone, 4-methyl-. 

See 1 rea, ethyhdene- 



8780 

Uric acid 

2, 6, 8(1 ,3,9)'Punnctnone , 
2,0,8-trioxypunne 

G 6 H 4 N 4 O 3 . 

168 11 

8781 

, 1 -methyl- 


C6HeN403 

182 14 

8782 

, 3-methyl- 


CbH6N403 

182 14 

8783 

, 7-methyl- 


G6H6N4()3 

182 14 

8784 

Urotropine. 

See HeiamethyleneteframiKe 

CisHibOt 


8785 

dZ-Usnic acid 

d/-usnimc acid 

344 31 

8786 

d-Usnic acid 

d-nsnmic acid 

CisHieOv 

344 31 

8787 

1 

Uvic acid, Uvinic acid. 

Sec Vyrotntaric and. 



8788 

Uvitic acid ... . 

5-methyli3ophthalic acid 

CHaCBHaCCOOH). 

180 15 

8789 

Uvitonic acid ... 

<)-inelhvIlutidinic acid, 2- 

CH 3 CBH 2 N. 

181 14 



picoli ne-4 , 0-dicarboxylic 
acid 

(C00H)2 


8790 

Valeraldehyde 

pcntanal*, n-valeric alde- 
hyde. n-amyl aldehyde 

CH3(CH2)3CII0 

86 13 

8791 

, oxime 

pent anal oxime* 

CHslGHils- 

101 15 



CH.NOH 


8792 

, Y-OXO-. 

See Lertdtnaldehyde. 



8793 

Valeramide . . 

pentanamidc* . 

CH3(CH->)aCONIU 

101 15 

8793H 

, iV,ZV-dimethyl- 


CHi,(CH2)3CON. 

(CH3)2 

Cll3(CH2)3CON- 

129 20 

8793R 

Valeranilide i 

n-valeranilide 

177.24 

HCbHb 

8794 

Valeric acid facZ/ve). 

See Butyric and, a-methyh 



8795 

Valeric acid (nj . . 

pentauoic acid* . 

CH3(CH2)3C00H 

102 13 


♦Name approved by the International Union of Chemistry 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 

Density 



Solubilitv in crams ner 100 ml of 


form, color 

Melting 
point, “C 

Boihng 

point, 




No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

8761 

col. need. f. w. 

1 3 

154 


0.26“ 

5.66“ 



or trim. f. al. 




8762 








8763 

col. cr 


107 





8764 







8765 

liq 



210-5 

i. 


s. a , i. alk. 

8766 


0 97215 


177 



V 8. eth. 

8767 

col. rhomb. . . . 

1222 

183 


s. 

8768 

rhomb, pr. f. 

1 405- 

182 

d. 

9 18“ 

s. 

V. si. s. eth. 


al 

* 

(174-C) 





876ft 

pr. f. al 


110-1 





8770 

leaf.f.al. ... 


190-1 


0.25« 

s. 


8771 

leaf f. w 


142-3 





8772 

need. f. w. . . 


187 


0.31<5 

s. 

0.062“'5 eth. 

8773 

monocl. . . 

1 19 

75.5 

232 5 

V. 8. 

V. 8. 

s. eth. 

8774 








8775 








8776 

ethyl ester. 







8777 







8777M 

8778 

8770 

thiono-, ethyl edc 

r 






8780 

sc 

1 893 

d. 


0 00645”, 
0 06h 

i. 

1 eth , B. glyc., 
h cone. Hf 
SO 4 

8781 

col. need. . 


400 d 


0 05>«» 

V. si. 8. 

8782 

col pr f. w. 


>360 d. 


0 38‘*® 

V si. s. 

s alk. 

8783 

col leaf f w. 


370 d. 


1251W 


a alk. 

8784 







8785 

yel monocl pr 
yel pr f al , 


193 


i. 

V. si. s 

0 32« eth. 
si s eth. 

8786 


203 

d. 

1 . 

V. si. s. 


1.463, 1.053, 
1.780 







8787 








8788 

8780 

col need f w 
col. or. powd. . 


290 

274 d. 

subl. 

si s. b. 
V. si. s. 

V. s. 

V. s. eth. 
s a., anihne; 
V si. s. h. bz. 




8700 

hq, 1 3882... 

0 8185“ 

-91.5 

103.4 

si. 8. 

V. s. 

V. B. eth. 

8791 

cr. . , 


52 



s. 

s. 


8792 








8793 

monocl. pi. . . 

1 023 

114-6 


s. 

8. 

s. eth. 

(105.8) 




8793H 

col. liq 

1 4419“ 

-51 

14P"* 

oe 

00 

00 eth. 

8793R 

col. monocl. pr. 


63 




s. 

8. eth. 

8794 








8796 

col. liq., 

0.942^; 

-69; -34.5 

187 

3.7“ 

00 

flo eth. 


1.4086 








0 9435 “ 







For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

wt. 

8796 

Valeric acid, amyl ester 

amyl valerate; pentyl pen- 

C 4 H 9 COOC 6 HU. 

172.26 

8797 

, butyl ester . . . 

tanoate* 

butyl valerate, butyl pen- 

CH3(CH2)3- 

158 24 

8798 

, ethyl ester 

tanoate* 

ethyl valerate; ethyl pen- 

COOC 4 HB 

CH3(CH2)»- 

130 18 

8799 

, 2-furylmethyl ester 

tanoate 

furfuryl valerate 

COOC 2 H 5 

CHsICHalsCOO- 

182 21 

8800 

— , isobutyl ester 

isobutyl valerate , /S-methyl- 

CH 2 C 4 H 3 O 

CHsCCHolaCOO- 

158 24 

8801 

— methyl ester 

propyl pen tanoate* 
methyl pentanoate*, methyl 

CH2CH(CH3)2 

CH3(CH2)3- 

116 16 

8802 

— , p-phenylphenacyl ester 

valerate 

COOCHs 

CH3(CH2)3C00- 

290 35 

8803 

— — , piperazinium salt 


CH 2 COC 6 H 4 CeHfc 
C4HinN2 2C4H»- 

290 40 

8804 

— , propyl ester 

n-propyl n-valerate . 

COOH 

CH8(CH2)3- 

144 21 

8806 

, a-amino> . . 

2-aminopentanoic acid* 

COOC 3 H 7 

CH 3 CH 2 CH 2 CH- 

117 15 

8807 

, 7 -amino- 

4-ammopentanoic acid* 

(NH2)C00H 

CIl3CH(NH2)- 

117 15 

8808 

, 2-amino- 

5-amlnopentanoic acid* 

CH 2 CH 2 COOH 

NH2{CH2)4C00H 

117 15 

8809 

8810 

8811 

- , cx-amino-2-(^uani 

, a-amino-^-meth 

, a-bromo-. 

do-. See Arfftmne. 
yl-. See holeunne 
2-bromopentanoic acid* 

CH3(CH2)2CHBr- 

181 04 

8812 

, , ethyl ester | 

ethyl 2-bromopen tanoate* 

COOH 

CH 3 CH 2 CII 2 CH- 

209 09 

8813 

8814 

, a, 2-diamino-. 

, a-ethyl- 

See Ormthxnc 

2-ethylpentanoic acid*, 

BrCOOC2Hb 

CH 3 CH 2 CH 2 CH. 

130 18 

8815 

, /S-ethyl- . . . . 

3-hexaiiecarboxylio acid ; 
ethylpropylacetic acid 
3-e(hyl()entanoicacid*, (3, 

(C2Ht)COOH 

(C2n5)'.-CHCH?- 

130 18 

8816 

, a-hydroxy- . , . 

^-iliethylpropionic acid | 

2-hydroxy pentanoic acid*, 

COOH 

CH 8 CH 2 CH 2 CH. 

118 13 

8817 

, 7 -hydroxy-, lac- 

valerolactic acid 
4-hydroxypentanoic acid 

OHCOOIi 

CH 3 - 

100 11 

8818 

8819 

tone 

, 7 -keto-. 

— — , a-methyl- 

lactone, 7 - valerolactone 

See Letrulimc aetd 
2 -methylpentanoic acid*. 

CHCn2CH2COO 

1 1 

CH3{CH2)2CH- 

116 16 

8820 

, /S-raethyl-. . 

methylpropylacetic acid 
3-methylpentanoic acid*, 

(CHalCOOIl 

C2H3CH(CHs). 

116 16 

8820M 

8821 

8822 

. 7-OXO-. 

, a,/S, 7 , 2 -tetrahyd 

Valeric anhydride 

ner-butylacetic acid 

See Levvltmc acid. 
roxy-. See Arabomc acid. 
pentanoic anhydride* 

CH 2 COOH 

ICH3(CH2)3C0]20 

186 25 

8823 

8824 

Valerolactic acid. 

7 - Valerolactone. 

See Valertc acid, a-hydroxy-. 
See Valeric acid, y-hydroxy-, la 

clone. 

8825 

Valerone. 

See 4-Heptanone, 2,6-dimethyl- 

• 


8826 

Valeronitrile 

pentaneni trile * ; n-butyl 

CH3(CH2)3CN. 

83 13 

8827 

Valerophenone 

cyanide 

butyl phenyl ketone 

Cn3(CH2)3COC6Hj 

162 22 

8828 

, 7 - 0 x 0 - (or 

1-phenyl-l ,4-pentanedioiic ; 

C 6 H 6 COCH 2 CH 2 - 

176 21 

8829 

7 -keto-) 

Valery 1 chloride 

phenacylacetone, ^-acetyl- 
propiophenone; a-acetonyl- 
acpfophenone 
pentanoyl chloride* 

COCH 3 

CH3(CH2)3C0CI 

120 58 

8830 

Valerylcne. 

See 2-Pentyne*. 




•Name approved by the Inter national Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/rnl 

Melting 
point, “C 

Boiling 

point, 

Solubilit; 

Water 

y in grami 

Alcohol 

3 per 100 ml of 

Ether, etc. 

8796 

col hq.. 

0 881» 

-78.8 

203.7 

si. s. 

00 

ao eth. 


1.4145 




t 



8797 

i»q 

0 8700^ 

-92.8 

185.6 

V si s 

00 

« eth. 

8798 

col. liq., 

0 8739y 

-91.2 

146 

0.237“ 

00 

ao eth. 


1.40094» 







8799 

col. liq 

1.0284- 


228-9^«<; 

j 

s. 

s pth 





82-31 



8800 

col. liq — 

0 854 


167 

1. 

00 

ao eth. 

8801 

col. liq. , 

0 910« 

-91.0 

127.3 

V si s 

« 

ao eth. 

8802 



63 5 





8803 

wh cr. . 


112 5-1.3 


s 

S. 

i eth.; s. b. 








dioxane 

8804 

col. liq. . 

0 889« 


167 5 

>• 

S. 

DO eth.; 8. cbl. 

8806 

leaf. f. w 


291 5 d. 

subl. 

10 71 

sl. s. 

1 . eth. 

8807 

cr. . . 


193 

d. 

V s 

si. s. 

1 . eth., bz , Igr. 

8808 

leaf 


157 

d 

V s 

sl. s. 

i. eth. 

8809 








8810 








8811 




67« 

si. s. 

V 8. 

s. eth. 


! 



(126-302’) 




8812 

liq 

1 226^ 


192(74-6“) 

1 . 

ao 

«o eth. 

8813 








8814 

col. oil . 



209 2 

1 . 

S. 

8. eth. 

8815 

oil 



212 




8816 

hyg. pi 


34 

subl. 

V s. 

V. S. 

V s. eth 

8817 

hq. 

I 072 

-31 

206-7 

1 

s 

3- 


8818 








8819 

col. liq 

0 928^- 


193 5 

0 57“ 

S. 

B. eth. 

8830 

hq . 

0 930*» 


195-6 


s. 

3 . eth. 

8820M 








8821 








8822 

col. liq . . . 

0 929 - 

-56 1 

215 

d. h. 

8. d 

V. 8. eth. 

8823 


* 






8824 








8825 








8826 

col. liq., 1 3909 

0 8014 j 

-96 0 

141 

1 . 

s. 

8. eth. 

8827 

li(|^. 



239 5 

i. 

V. 8. 

V 8. eth. 

8828 

yel oil 

>1 


162Wd. 1 

si s c. 


i.alk. 

8829 

col. liq.. 

1.016>‘ 

-no 0 

128 

d. 

d. 

« eth. 


1 41555 







8830 









For (‘xplanaiions and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No 

Name 

Synonyms 

Formula 

Wt. 

8831 

of/- Valine 

(/f-a-aminoi 80 valeric acid ; 


117 15 



(i/-2-dniino-3-meth> Ibu- 
tauoic acid* 

(NH;)C()OH 


8832 

</- Valine 

a-aminnisovalenc acid 

(CH,,)-CHCH- 

117 15 




mH.)C()()H 


8833 

/-Valine 

/-a-amiTioiso\ aleric add 

(CHO'.rncii- 

117 15 



/-2-iuniiu>-3-methvIbutannic 

acid* 

(NH,)C()()H 


8834 

Valylene , . 


Mixt (?) 


8835 

Vanillaldehyde. 

s^ec Vamlhn 



8836 

Vanillic acid . 

4-hv drovv-3-nietho\ybenzoic 

rH30(H())rr,H,- 

168 14 



acid 

coon 


8837 

— — , ethyl ester 


H()((’H 30 )CfiHn- 

196 20 

8838 

Vanillin 

vanillaldehvde . 4-hydr(ny- 

rHi()f()H)(\H,- 

152 14 



3-mcthoxybenzaldehvde , 
protocatechiialdehydc 3- 
inethyl ether 

CHO 


8839 

, acetate 

4-acetoxy-3-nicthox\ bcTi- 

CHaOrrH.COO). 

194 18 



zaldehydc , acetylvu-uHm 

CJIsCHO 


8840 

— , ethvl ether. 

See BvnzaUehydc, 4-c///ori/-, 

ethoxy-. 


8841 

— — , acetyl-. 

Sec VaniUni, acetate 



8842 

, 5-bromo- 

5-h^omo-4-hv(^^o\^-3-lnet li- 

riTtOrOTIiBr- 

231 05 



owbenzaldelivJe 

f\,Tl-C'H() 


8843 

, 5-chloro- 

5-clilor()-4-hvdro\v-3-inet h- 

CIlslHOlDCKV 

186 59 



oxybenzaldeh y i It 

lUCHO 


8443H 

. 2,5-diiodo- 


rn.iO(()H)C,,Hio- 

403 97 




riTO 


8843M 

, 2-iodo- 


ClIsOfOIDCJi-- 

278 06 




iriio 


8843N 

, 5-iodo- 


rUi()f()H)(’jL^ j 

278 06 




ICHO 1 


8844 

Vanlllyl alcohol 

4- 1 . vdroxy-3-met hox\ benz: 1 

CH,i()(H())r,H!- 

154 11) 


alcohol, vanillic aholiol 

ClbiOII 


8815 

Vasicine 


r'liHi-NvO 

188 22 

8846 

Veratraldehyde 

3,4-din)ethoxvbenzaldchvtlc . 


lf)b 17 



protocatechiuldchydc di- 
methyl ether, 3,4-dune(h- 
o\y benzeiiecarbonal * 



8817 

Veratric acid 

3,4-<hmethovvberizoic acid , 

fCH,()).(\Hr 

182 17 



protocatechuic acid di- 
methyl ether 

('OOH 


8848 

Veratrine (crystalline'' 

cevadiiie 

('jdlifNO. 

591 72 

8850 

Vcratrole 

1 .‘2-ilimethoxv Ijenzcnc* , p\ - 
rotalechol dimethjl etlier 

CJUd'CHp. 

138 16 

8851 

, 4-allyl- 

cuKenol methyl ether , meth- 

c'iJs (:ii(’h..(\H3 - 

178 22 



ylcui'etiol 

(OCll,).. 

8852 

4-propenyl- 

iHoeugenol methyl ether 

('Ilal'ii C'H(\}],,- 

178 22 





8853 

Veronal. 

Sec Harbttat 



8854 

/-Vicine 


OinHir.OTN 1 

304 26 

8856 

Vinaconic acid 

1 . 1 -cyclopropanci lidir box- 

CH.CIi.t'((’0()Ili, 

130 10 



ylic acid*, cthylcncma- 1 

Ionic acid 1 

1 J 

1 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, "C 

Boiling 
point, ®C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

8831 

monocl. leaf f 


2!)8(2!J2yd 

.subl. 

7 442 ®, 

0 57125 

1 . cth., acet. 


al. 




13 3r® 

75% ; 








0 014® 








abs. 


8832 

hex loaf, f al , 


315 d 

.Mlbl. d. 

9 1«'® 

V si. s 

1 . eth. 


pr f w. 







8833 

leaf f al. . . 


203 d 


5 3» 



8834 

col. liq. 



50 

1 . 

V K 

00 eth. 

8835 








8830 

col. need f w 


207 

.subl 

0.12^^ 

V s. 

V. 8. eth. 






2.5»» 



8837 

col. need. . 


44 

293 

1 . 

V. s 

V a eth.; s. 








alk 

8838 

col monocl. 


81-2 

285 (in 

1 c ; 

V .s. 

V 8. eth.; 8. 


n(H*d f. w. 



CO 2 ); 

5 h. 


fill , glyc. 


or Igr. 



140-5« 




8839 

(ol. need 


77 


V si s 

V s. 

V 8. oth. 

8810 








8841 








8842 

col. loaf 


164 


1 

s h. 

si. s. c. eth., c. 








bz. 

8S43 

ool pi 


JG4-5 


1 

^ h 


8843H 

nearly col 10 , 


200 


1 

.s 

.si. s eth. 

8843 M 

nearly col 


155-156 


1 

s 

.si. s. eth. 


need 







8843N 

pa >el need 


180 


1 

si s 

si. 8. eth. 

8844 

col need f w 


1 115 

^l 

\ s h 

V .s 

V s eth. 


or bz 







8815 

ne(d 


108d 


si .s 

s 

si. s eth., bz.; 








8 chi ; 1 . pet. 








eth. 

8840 

col need f 


12-3 

283 

1 , si s 

V. s. 

V 8 . eth. 


eth. 


(44 -.5) 


b 



8847 

or. f w 


anh 181 

subl. 

0 05»«, 

V s 

V 3. eth. 






0.6»«» 



8848 

col cr f al , 


205 d. 


0 11 c 

S 

s ehl. 










m al 







8850 

<ol cr f pet. 

1 0842*' 

22 5 

206-7 

4 s. 

s 

8 . eth. 


cth , 

" n 

(19-20) 






1 52870!«-* 
a 







8851 

col liq.. 

1 055>* 


248-9 

1 . 

30 

*> oth. 


1 5383‘7 







8852 

col hq , 

1 055 PJ 


262-4 

1 

s 

s oth. 


1 5720»-» 







8853 








8854 

n(‘ed 


242 



I. 

8. me. al. 

8850 

tricl need f 


175 

210j« 

V 8 

s. 

8. eth. 


oth 








For explanutious and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonynu. 

Formula 

Mol. 

Wt. 

8857 

8858 

Vinetine. 

Vinyl alcohol 

See Oxyacantkine 
ethenol, vinol 

CH 2 CHOH . 

44 05 

8859 

Vinylamine. . . 

ethenylamine* 

CH 2 .CHNH 2 . 

43 07 

8860 

Vinyl bromide 

bromoethene*: bromoethyleno 

CH 2 -CHBr . 

106 96 

8861 

Vinyl chloride 

chloroethylene , chloro- 

CH 2 CHCl 

62 50 

8862 I 

8863 

Vinyl cyanide. 

Vinyl ether . 

ethene* 

See Acrylontlrtle. 
ethenyloxyethene*; di vinyl 

(CH2*CH)20 

70 09 

8863M 

Vinyl fluoride 

ether 

fluoroethylene 

CH 2 CHF .. 

46 04 

8864 

Vinyl iodide. . , 

lodoethylene, lodoethene* 

CH 2 CHI 

153 96 

8865 

Vinyl sulfide. . , 

ethenylthioethene*; dmnyl 
sulfide 

Sec Ethane, 1,1,2-tribroTno-* 
See Ethane, 1,1,2-tnchloro-*. 
alloxan 5-oxnne, 5-isoni- 

(CH2.CH)2S... 

86 15 

8866 

8867 

8868 

Vinyl tribromide. 

Vinyl trichloride. 
Violuric acid . 

CONHCO- 

157 09 

8868D 

Vitamin A 

trosobarbituric acid, oxim- 
idornesoxalylurea 

axerophthol 

NHC()C\N0H 

C2oH290H 

286 44 

8868H 

Vitamin Bx 

thiamine hydrochloride, 

CnHiaON^SCl". 

337 27 

8868M 

886SS 

Vitamin B 2 , 

Vitamin Be 

thiarain chloride , aneiinn , 
antineuntir vitamin , ory- 
zanin, toruliii 

See D-ktboflavtn 
aderimn, pyridoxin, 5-hy- 

CsHuNOs. . 

169 18 

8868U 

, hydrochloride 

droxy-t)-mctliyl-3,4-pyri- 

dinedicarbinol 

CgHiiNOa HCl 

205 64 

8869 
8869C 
8869G 
8869.1 
8869M 

8869S 

8870 

8871 

8872 

8873 

Vitamin C. 

Vitamin D 2 . 

Vitamin E. 

Vitamin F. 

Vitamin G. 

Vitamin K. 
WinterjJreen oil. 

Wood alcohol. 

Wood sufiar. 
Xanthaline 

1 

See l-Asrorbtc acid. 

Sec Calciferol 

See a-Tocophcrol 

See lAnoleic acid 

See D -Riboflavin. 

See Phthiocol. 

See Salicylic acid, methyl ester 
See Methanol*. 

See f-A ylose. 

(\i7H36N20« 

652 68 

8874 

1 

Xanthene .... 

dibenzo-l,4-pvran ; diphenyl- 
methane oxide, o.o'-ineth- 
ylenediphenyl ether 
acid, 9-hydroxy-, lactone. 

CbH^OCbH^CHz 

182 21 

8875 

9-Xanthene-o-benzoic 

See Fluoran. 


8876 

8877 

8878 

, 3,4,5,6-tetrahydr 

9-Xanthenone. 

Xanthic acid, ethyl ester 

oxy-. See Gallin 

See Xanthonc 

ethyl ethoxymethanethiono- 

C2HbOCSSC2H6 . 

160 25 

8879 

Xanthine 

thiolate*; ethyl xantho- 
Kenate 

2,6('l,3)purinedione; 2,6- 
dioxypurme 

CbH,N402 

152 11 

8880 

8881 

8882 

, 1,3-dimethyI-. 

, 3,7-dimethyl-. 

, 1,3. 7- trimethyl-. 

Theophylline. 

Bee Theobromine. 

See Cafetne 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 

Boihng 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

point, ®C 

point, “C 

Water 

Alcohol 

Ether, etc. 

8857 

8858 

8859 

unstable 

hq 

0 832 j 


56 

w 

s. 

so eth. 

8860 

hq . 1.4462 

1 5167M 

-137.8 

15.8 

i. 

oo 

so eth. 

8861 

gas 

16 

-159.7 

-13.9 

si s. 

s 

V. 8. eth. 

8862 

8863 

col hq. 

0 9195- 
0 774:^ 


39 (28 3) 

i. 

ao 

so eth. 

8863M 

col. gas 



-51 

i. 

400“ 

550“ cm* eth. 

8864 

hq 

2 08“ 


56 

i. 

cm* 

00 

so eth ; 8. chi.. 

8865 

oil 

0 912 


101 

si. s. 

eo 

bz , tol., CSz 
so eth. 

8866 

8867 

8868 

rhomb. 


-HjO, 100, 


s. h. 

S 


8868D 

micr need ; 

0 948 j 

224 d. 

8 

120-30®“' 

1 

S 

V. s. eth; 

8868H 

pa yel vise, 
hq , 1 627«' 
wh cr 


245-8 d. 


100*^ 

0.3; 1 
95% 

i. eth., bz. 

8868M 








8868S 

clusters of wh. 


160 d. 

s>ubl in 

V. s. 

s 

si. s. eth., chi.; 

8868U 

iiei'd. or wh. 
platelets 
wh platelets 


206-8 d 

vacuo 

22.2 

1 1 

s. acet. 

si s acet. 

8869 
8869C 
8869G 
8869J 
8869M 
8869P 
8869S 

8870 

8871 

8872 

8873 

8874 

cr powd. 

leaf f al 


208 

100.5 

315 

1 

V. si. s. 

V si s 

h 

si. s. 

.s eth., bz.. 

8875 

8876 

8877 

8878 

8879 

8880 
8881 
8882 

cr., garlic odor 

yel -wh. powd.; 
am pi become 
anh at 125 

1.085j 

>150 d. 

200 

(91-3») 

subl. d. 

0.26” 

0 033'’ 

ohl., CSi, Hj- 
SO 4 

Y. s alk. 

i 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

8883 

Xanthogenamide. 

See Cnrbamie acid, thtono-, cthy 

1 ester 

122 20 

8884 

8885 

Xanthogenic acid . . . 

, ethyl-. 

thiolthionocarboiiic acid 
0-elhyl Cbter , ethykantho- 
genic acid 

See Xanthoqeinc and. 

(JzHsOCSSH , 

8886 

8887 

8888 

Xantlione 

, l,7-dihydrc)xy-. 

, l,7-dihydroxy-3- 

9-xantheiione, diphenylene 
ketone oxide 

See Euxanthone 
methoxy-. See Gentmn. 

C0:(C6H4)2:0 

196 19 

8889 

Xenylamine 

;)-biphenylamine, 4-annno- 
biplienyl , jj-phenylaiuline 

CfiHsL’hiliN Hs 

169 22 

8890 

Xenyl isothiocyanatc. 

Xenyl mustard oil. See / 

Lse^/iiori/nnir and. xen 

1 (// ester. 

88i)l 

Xylene, musk. 

See Benzene, l-tei t-butyl-<i,b-ilt 

m€tliyl-2,‘i,Mrinit}o- 


8892 

o-Xylene 

1 ,2-dimethyibenzene* 

C«H4(CHi)i 

106 16 

8893 

, a-bromo- 

o-x j lyl bromide , w-bromo- 
o-\vlciie 

CHsCbHdlHiBr 

185 07 

889^1 

, 4-brnmo- 

a«-bronio-(>-xylene 

BrCJkfCIk): 

185 07 

8895 

a-chloro- 

vl\ 1 chloride , w-chloro- 
o-\ > le 1 le . o-toly 1 chloride 
(incorrect) 

CikCcHiCIi.-Cl 

140 bl 

8896 

, a,a'-dibromo-. 

o-wlyleiic bromide, o- 
\> 1\ leiie dibromidc , w, 
w '-( libroino-o-x vleno 

CoHirCHaBrlz 

263 98 

8897 

8898 

8899 

, o!,a'“dichloro- 

. dihydro-. 

, 3,5-dihydroxy-. 

o-xylylene (di)chlnride, w, 
u)'-dichloi o-o-xy leiie 

See Vanlitarcne. 

See Re-^orcinol, \,h-(iimethiil- 

CJl4fCH..(1)2 

175 06 

8900 

I , 3,6-dihydroxy-. 

Seo Hydrotfvinoiu, 

I- 


8901 

3,4-dinitro- 

1 ,2-dimet liyi-3,4-tliiiiiro- 
benzene 

(N()2)2CJIi(CIk)" 

196 16 

8902 

, 3,5-dlnitro- 

l,2-dimeth> 1-3,5-dinitro- 
benzene 

mhh(\lh(Clhh 

I 

196 16 

8903 

1 

, 3,6-dlnltro- 

2,3-dimcthyl-l,4-dinitnv 

benzene 

(N0,)2(V,H .(Clk). 

196 16 

8904 i 

, 4,5-dinitro- 

1 . 2-di met h yl-4 ,5-dim t ro- 
iicnzenc 

(NO.) .C6lI.(CIl3). 

196 16 

8905 

, 4-ethyl- 

4-ethj'l-l,2-dimethylbeii- 

zene* 

(CH3)2C«H3C2Ht. 

134 21 

8906 

, 3-nitro- 


N()2C6H3(CH3)2 

151 16 

8907 

, 4-nitro-. ... 


N<)2(:J1.,(CH3)2 

151 16 

8908 

m -Xylene 

1 ,.3-diniethylbenzene* 

06114(010)2 

106 16 

8'X)9 

, a-bromo- 

m-xylyl bromide , w-bromo- 
TTi-xylcnc 

CH 3 caH 4 CH.Br 

185 07 

8910 

, 4-bromo- . . 

fl»-bronio-w-xvlene 

BrCr.H.3(CH3)2 

185 07 

8911 

, a-chloro- 

m-xyl>l thloride, w-ehlnro- 
m-xjlene, m-tolyl chlo- 
ride (incorrect) 

CH3C8H4f’H201 

140 61 

8912 

, 4,6-dibromo- 

4,6-dibromo-l ,3Klimethyl- 
benzene 

C6H2Br2fCH3)v 

263 98 

8913 

8914 

, a, a-dichloro- , . 

, 2,4-dihydroxy-. 

TW-xylcne (di)ehloridc, w, 
oi'-fiichloro-m-x ylene 
i See Resorcinol, 2,i~dimethyl~. 

CbH4(CHnC!)2 

175 06 

8915 

8916 

i 

, 2,5-dihydroxy-. 

, 4,6-dihydroxy-. 

See Hydroquinone, 2,Q-dimethy 
See Resorcinol, 4,Mtmethyl- 

/- 
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ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

g/ml 

Melting 
point, “C 

Boihng 

point, 

Solubility in grams per 100 ml cf 

No. 

and index of 
refraction 

Water 

Alcohol 

Ether, etc 

8883 

8884 

8885 

hq. 

>1 

-53 

24 d. 

V si b 

( 1 ) 



8886 

8887 

8888 

wh. need f al 


174 

351 

bl s b 

0 55 c., 
0.71 h 

si s eth , bz , 
Igr. 

8889 

8890 

8891 

col. leaf. f. dll 
al. 

1 160“-^ 

20 

53 

302 

bl. S. C 

44.18'‘-'-* 

v.s. eth ;s.chl.; 
58'»-* me al. 

8892 

col liq., 

1 50777‘s* 

0 8745 J 

-29(-27 1) 

144 

1. 

V. s. 

V. s. eth. 

8893 

pr 

1 381 j 

21 

217 7 

i. 

8. 

V. s. eth. 

8894 

hq .... 


-2 

214 

1 . 

V S. 

V. s. eth. 

8895 

hq 



199 

1 . 

CO 

BO eth. 

8896 

rhomb, cr. f 
chi 

1 988 

95 

d. 

i. 

V. s. 

20 eth. 

8897 

8898 

8899 

8900 

monocl f pet. 
eth. 

1 393|- 

55 

241 

1 . 

V. s. 

V s eth., chi. 

8901 

8902 

8903 

8904 

need, f al. 

yel need f al 

col cr f al 

need, f al 

0 869- 

4 

82 

75-6 

89-90(56) 

115-6 

exp 413 

V si .s 

V si. b 

h. 

si s 

s. 

s. 

V h 

V b eth.; 8. 
ehl , CS 2 , bz. 

V s bz., chi.; 
s dcet. 

s eth., chi., 
bz., acet. 

s. eih , chi , 
CSi, acet , 
bz , si s pet. 
eth 

8905 

hq. 

<-20 

189(183-4) 

i. 

V. s 

s. eth. 

8906 

hq or need f 
al. 

1 147» 

7-9 

245(250 8) 

1 . 

s. 

s eth 

8907 

yel. pr f al. 

1 139» 

30 

258 

I- 

00 

8908 

col liq, 

1 49962>« w 

0 8684'*, 

0 8641 j 

-53.6 
(-47 4) 

138 8 

1 

V. s. 

V s eth. 

8909 

liq 

1 371» 


215 8sld 

i. 

v.s. 

V. s. eth. 

8910 

hq 



203 

i. 

V. s. 

V s eth. 

8911 

hq 

1 0M2«' 


196 

1 . 

00 

so eth. 

8912 

cr 

1 302 ” 

69-72 

255-0 

i. 

si. s c , 
s b. 


8913 

8914 

8915 

8916 

col. cr. 

34 2 

255 

i. 

V. s. 

V. s eth. 


For explanations and atbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonyms 

Formula 

Mol. 

wt. 

8917 

/n -Xylene, 2,5-dinitro- 

1 ,3-dimcthyl-2,5-dinitro- 
benzene* 

(N02)2C6H2(CH.,)2 

196 16 

8918 

4-ethyl- . 

l-ethyl-2,4-dimcthylben- 

zenc* 

(CH3)2C6H3C2H5 

134 21 

8919 

8920 

— — , 5-ethyl- 

, hexahydro-. 

l-ethyl-3,5-dimcthylben- 

zene* 

Sec Cyclohexane, 1, ^-dimethyl- 

(CH3)2C6H3C2H6 

134 21 

8921 

, 2-nitro- . ... 

N02C6H3(CH3)2 

151 16 

8922 

, 4-nitro- . ... 


N()2C6H3(CH3)2 

151 16 

8923 

, 5-nitro- 


N(J2(y6H3(CH3)2 

151 16 

8924 

, 2,4,6-trinitro-. . 


(N02)3C6H(CHs)2 

241 16 

8925 

p-Xylene 

1 ,4-dimethylbenzene * 

C6H4(Cn3)2 

106 16 

8926 

, a-bromo- . . 

p-xylyl bromide , w-bromo- 
p-xylene 

CH3C6H4CH2Br 

185 07 

8927 

, 2-bromo- 

cso-bromo-p-xylcne 

BrC6H3(CH3)2 

185 07 

8928 

, a-chloro- 

p-xylyl chloride , w-chloro- 
p-xylene, p-tolyl chloride 
(incorrect) 

CH8C6ll4Cil>Cl 

140 61 

8929 

, a,a'-dlbromo- 

p-xylyleiic bromide; p- 
xvlylcne dibromide 

C6H4(CH2Br)2. 

263 98 

8930 

, a,o:'-dichloro- 

p-xylylene (di)chlonde, 
w.w'-dichloro-p-xvlene 

See Hydroqmnone, 2,b-dimethy 
See Resorcinol, 2,b-dimelhyl- 

C6H4(CIl2Cl)2 

175 06 

8931 

8932 

, 2,5-dihydroxy-. 

, 2,6-dihydroxy-. 

Ir. 


8933 

, 2,3-dinitro- 

1 

1 ,4-dimethyl-2,3-dimtro- 
benzene 

(N02)2C6H2(CH3)2 

196 16 

8934 

, 2,5-dinitro- 

1 .4- dimethyl-2,5-dinitro- 
benzene 

2 .5- dimethyl-l ,3-dinitro- 
benzene 

2-ethyl-l ,4-dimethylben- 
zene* 

See Cyclohexane, \,^xmeihyl- 

(N02)2C6H.(CH3)2 

196 16 

8935 

, 2,6-dlnitro- 

(N02)2C6H2(CH3)2 

196 16 

8936 

8937 

, 2-ethyl- . 

, hexahydro-. 

(CH3)2C6H3C2ll6 

134 21 

8938 

, 2-nitro- 


N()2CoH3fCH3)2 

151 10 

8939 

8940 

, 2,3,5-trinitro- 

a, a'-Xylenediol. 

See Xylylene ylycol. 

(N02)3CoH(CH3)2 

241 16 

8941 

o-Xylene-4-8ulfonic 

acid 

3,4-xyiene8ulfonic acid 

(CH3)2CcH3S03H 

186 22 

8942 

2,3-Xylenol . . . 

2,3-dimethylphenol , vxc-o- 
xylenol 

(Cni)2C6H3()H 

122 16 

8943 

2,4-Xylenol .. 

2,4-dimethylphenol ; as-m- 
xylenol 

(CH3)2C6H30H 

122 16 

8944 

2,5-Xylenol . . . 

2.5- dimethylpheriol , p- 
xylenol 

2.6- dimethylphenol; nc- 
m-xylenol 

(CH3)2CGn30H 

122 16 

8945 

2,6-Xylenol. . . . 

(cn3)2C6H30n. 

122 16 

8946 

3,4-Xylenol . 

3,4-dimethylphenol , as-o- 
xylenol 

(CH3)2C6n3()Il 

122 16 

8946M 

, 2,5,6-tribromo- 

(CH3)2C«Br3()H 

358 88 

8947 

3,5-Xylenol . 

3,5-diraethylphenol ; sym-m- 
xyienol 

See Hemelhtir and 

See Mesitylemr and. 

See hoxylic and 

See HemeUttxc and. 

(CH3)2CfiH30H 

122 16 

8947M 

8948 

8949 

8950 

8951 

, 2,4,6-tribromo- 

v/c-o-Xylic acid. 
sym-m-Xylic acid. 
p-Xylic acid. 

2,3-Xylic acid. 

(CH3)2C6Br30H 

358 88 

8952 

2,4-Xylic acid . . 

2,4-dimethyIbenzoic acid ; 
a»-wi-xylic acid 

(CH3)2C6H3C00II 

150 17 
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ORGANIC COMPOUNDS (Continued) 


No. 

Crystalline 
form, color 

Density 

Melting 
point, "C 

Boiling 

Solubility in grams per 100 ml of 

and index of 
refraction 

g/ml 

point, 

Water 

Alcohol 

Ether, etc. 

8917 

ylsh. cr. f. al. 


101 










chi., bz. 
s eth. 

8918 

col. liq 

0 8686*^ 

<-20 

185-6 

1 . 

V 8 

8919 

col. liq 

0.861“ 

<20 

185 

1 . 

S. 

s. eth. 

8920 








8921 

i»Q 

1 112“ 

13 

225 

1 



8922 

ha 

1 135“ 

2 

244 

1 . 

S. 


8923 

col need f. aJ. 


71 

273.7 

1 

V. S. 


8924 

rhomb need f 
al -f bz. 

1.604“ 

0.8611y 

181.5 

1. 

0 039 c 

sl 8. eth. 


8925 

col mouucl. or 
hq., 

13.2 

138 5 


V. s. 

V. s. eth. 


1 49422*-« 

1 3237 ~ 






8926 

need, f al. 

38(34-5.5) 

220.7 

1 . 

V. s. 

V. s. eth., chi. 

8927 

hq. . .. 


9 

200 

1 

V. s. 


8928 

oil 



202 



ao eth. 

2.65“ eth.; s. 

8929 

monocl. f. bz 

2 012* 

143.5 

245 

i. 

V. 8. 

8930 

monocl. pi. or 
leaf 

1 417" 

100 5 

240-50 

1 . 

B. 

h. chi. 

V. 8. eth. 

8931 







8932 








8933 

monocl. pr f. 


93 


i. 

s. h. 

s. eth., chi , 

8934 

al 

yel need, f al 


147 


i. 

8. h. 

bz., acet. 
s h. eth., bz.. 

8935 

need f al. 


123-4 


1 . 

sl. s. 

acet. 
s. eth. 

8936 

W 

0 875“ 

<-20 

185 

i. 

sl. s. 

8. eth. 

8937 








8938 

ylsh hq. 

1 132“ 


239 9 

1 

g 

8. eth. 
sl. s. eth. 

8939 

col monocl 

1 59“ 

140 

exp. 410 

V. si. s 

s. h. 


need f. al 





8940 








8941 

pi. f. dll H 2 SO 4 


d. 


8. 



8942 

Ing. need f w 


75 

218 

S. 

s. 


8943 

col. need 

1 036y 

26 

211.5 

V sl s 

X 

w eth. 

8944 

col monocl f 

1 169^ 

74 5 

211.5 

s. 

s. 

V s. eth. 


al +oth 

4 





8945 

col. loaf ... 


49 

212 

a h 

s 


8946 

need, f w. 

1 023- 
16 

65 

225 

8. 

s 

«> eth. 

8946M 

col silky need 


173-74 


i 

J, 

s eth 

8947 

need. f. w 


68(64) 

219 5 “ 

sl s 

s. 

s. NaOH 

8947M 

8948 

8949 

8950 

8951 

col need. 


166 


1. 

V 8. 

s eth. 

8952 

col. monocl. 


126 

268 

V. sl. s. 

V. 8. h. 

8. eth., bz., chi., 






h 


aeet., tol. 


For esplanatioDB and abbreviations see beginmoR of table. 
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PHYSICAL CONSTANTS OF 






Mol. 

No. 

Name 

Synonyms 

Formula 

Wt. 

8953 

2,5-Xylic acid. 

See Itoxyltc aetd. 



8954 

2,6-Xylic acid 

2,6-dimethylbenzoic acid ; 

(CHBlaCeHaCOOH 

150 17 

8955 

rif-m-xylic acid 
3,4-dimethylbeiizoic acid , as- 

(CHjlsCsHaCOOH 

150 17 

3,4-Xylic acid 

o-xyhc acid; paraxylic acid 



8956 

3,5-Xyllc acid. 

See Mesitylentc and. 



8957 

2,3-Xylidine 

2,3-diinetliylaiiilinc; vie- 

(CHslaCeHaNHa. 

121 18 

8958 

2,4-Xylldlne 

o-xylidine 

2,4-aiinethylamline ; a»-m- 
xyhdine 

(CHalaCcHsNHa. 

121 18 

8959 

2,5-Xylidine 

2.5- dimethylaniline; p- 
xylidine 

2.6- diinethylanihne; nc- 

(CHsIjCbHsNHj. 

121 18 

8960 

2,6>Xylidlne 

(CHsIjCbHsNHz. . 

121 18 



w-xyluhne 



8961 

3,4-Xylidine 

3,4-dimethylaniline, at-o- 
xylidme 

(CHs)2C6H3NH2. 

121 18 

8962 

3,5-Xylidine .... 

3,5-dimetliylaniIine , sym- 
m-xylidiiie 

(CHslzCeHaNHj.. 

121 18 

8963 

p-Xylohydroquinone. 

See Hydroqutnone, 2,5-dimethy 

1-. 


8964 

o-Xvloquinone 

2,3-dimethylqinnone . . 

{CH3)2CJl202. .. 

136 14 

8965 

m-Xyloquinone 

2,6-dimethyl(iU!iione 

(('5H3)2C6H202 

136 14 

8965M 

, 3,5-dibromo- 

1 .. 

(CHa)2C8Br202 

293 96 

8966 

p-Xyloquinone. 

See PMorone 



8967 

m-Xylorcinol. 

See Resornml, 



8968 

p-Xylorcinol. 

See Remnnol, 2,b-dtmHhyU. 



8968M 

D-Xylose, phenylosaaonc 

D-xylosazonc, n-lyxosazone . 

Ci-HaoNiOa... . 

328 36 

8969 

i>- Xylose 

wood sugar 

CiHittOs 

150 13 

8970 

Xylyl bromide. 

See Xylene a-hromo-. 



8971 

Xylyl chloride. 

See Xylene, a-chloro-. 



8972 

Xylylene alcohol. 

See Xylylene qlyrol 



8973 

Xylylene bromide. 

See A ylene, a,a'-dihromo-. 



8971 

Xylylene chloride. 

See ylene, ct,a'-dirldoro-. 



8975 

Xylylene cyanide. 

Sec lienzenediarelointrtle 



897t) 

o-Xylylene glycol 

«,o£ -o-xylenediol; l,2-l)en- 
zencdicarbinol; o-xylylene 
alcohol; phthalyl alcohol 

C6H4(CH20H)2. 

138 16 


8977 

m-Xylylene glycol 

o-a-m-xylenediol, 1,3-ben- 

r«H4(CH20H)2.. 

138 16 


zenedicarbinol;Tn-xviylene al 

cohol 


8978 

p- Xylylene glycol 

a,a - 7 >-xylenediol, l,4-l)en- 

CfilhfClhOHla.. 

138 16 


zenedicarbinol ; j>-xylylcne al 

cohol 


8979 

Yara-yara. 

See Ether, methyl 2-naphihyl. 



8980 

Yellow cross liquid 

See Sulfide, P, P'-dichloroethyl 



8981 

Yohimbine 

corynine 

CaiHaoNaOs . 

354 44 

8982 

, hydrochloride(d) . . 

corynine hydrochloride; 
aphroJine hydrochloride 

C2iH26N203 HCl. 

C2iH2oN20jHN03 

390 90 

8983 

, nitrate 


417 45 

8985 

Y perite. 

See Stdfidc, P, P’-dicfiloroethyl 

Zn(C2H02 


8980 

Zinc, diethyl-*. . . 

zinc ethvl, zinc diethyl; 

123 50 



zinc ethide 



8987 

, dimethyl-*. . . . 

Zinc ethide. 

zine methyl ; zinc methide 

Zn(CIl3)2 

95 45 

8987M 

See Zinc, diethyl-*. 



8988 

Zinc raethlde. 

I See 7tnc, dimethyl-*. 




*Name approved by the International Union of Chemistry. 


1102 




ORGANIC COMPOUNDS (Continued) 



Crystalline 
form, color 

Density 

Melting 
point, *C 

Boiling 
point, *C 

Solubility in grams per 100 mi ol 

No. 

and index of 
refraction 

g/ml 

Water 

Alcohol 

Ether, etc. 

8953 








8954 

col. need. f. Igr. 


116 

274 5 

si. 8. 

s. 

V. 8. eth. 

8955 

8956 

col. pr. f. al... 


165-6 

subl. 

si. s. h. 

8. 

8. eth., bz. 

8957 

hq,l 570 .... 

0.991 ‘5 

<-15 

223 8 

V. al. s. 

V. 3. 

V. 8. eth. 

8958 

hq.. 1 559... 

0 974 ”: 

0.9761^ 


216 

V. si. s. 

s. 

s. eth., bz. 

8959 

oil 

0.980» 

15.5 

217 

V. al. s. 

0 980 

8. eth. 

8960 

col. hq , 1 561 

0 979 


216.9 

1 . 

B. 

8. eth. 

8961 

monocl tab.f. 
lf?r. 

1 076 

49 

226 

si. s. 


V. 8. Igr. 

8962 

8963 

hq., 1 558 

0 972 j; 

0 9935® 


221 

si. a. 




8964 

yel need . . 


55 

subl. 

si. 3 . 

S. 

8. eth. 

8965 

yel need 


73 

subl. 




8965 M 

8966 

8967 

8968 

ycl pi . . . 


174 


i. 

s. 

8. eth. 

89b8M 

bright yel. 
rhomb, need. ; 

1 725,1 760, 

1 805; 

[al^iO 9 (al.) 

0 85 (in 
al.) 

160, d 167 

i 

si s 

s. 

a eth , acet. 

! 

i 

1 

8969 

8970 

8971 

8972 

8973 

8974 

8975 

wh. rhomb 
nccd.,1 517, 

1 544, 1 546 

1 525*-®; i 
1 535°' i 

i 

15.1( 144) 

i ! 

1 j 

1 

1 

11720 

I 

6 2» 

80' i. 

v.sl 3. eth. 

8976 

pi. f. eth 


62 0-4 8 


s. 

5 . 

17.9 eth. 

8977 

col. cr. f. bz. . 

1 161« 

46-7 


V. s. 


a. eth. 

8978 

8979 

8980 

need 


112-3 


V. s. 

V. s. 

V. a. eth. 

8981 

8982 

col. need f. w, 
+al 

c'ol. cr 

— 

248(231) 

295-3006. 


V. al. 3 . 

s. 

V. 8. 

a. eth., chi., bz 

8983 

8985 

col. pr 


276 





8986 

col. liq ign. in 
air 

1 182« 

-28 

118 

d. 

d. 

8. eth. 

8987 
8987M 

8988 

col hq ign. . 

1 386« 

-40 

46 

d. 

d 

oo eth 


For explanations and abbreviations sec beginning of table. 
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PHYSICAL CONSTANTS OF OEGANIC 


Na 


04 Z 
71 Z 
S3M 
K3T 

STM 

107W 

104F 

164T 


207C 

222M 

23SM 

203W 

285M 

2sr>Q 

2S5R 

2S6Wi 

2S0X 

2S,SF 

2'j:3X 

2‘)3Y 

294X 

312M 

31 2T 

372M 

400E 

419S 


425F 
44 IM 


522M 

555M 

562F 

5G2L 

502(2 


Name 


Acetanilide, m-etlioxy| 
— , m-rncthoxy-. 

, a-triehlnro- 

/n-Acetaniside 

Acetic acid, acotoiiyl cste| 
■ , viiiy! cblcr 

, naphthyl-. 

, iiitrilotri- 


Acetol, acetate 


Acetone, acetoxy-. 

, hexainetliyl-. 

m-Acetophenetide 

Acetophenone, 3,4-dlj 

, m-diniethyl- 

ainiiio- 

, p-dlinethyl- 

amino- 

• , o-hjdroxy- 

, m-hydroxy- 


Syiiouyras 


1 -. m-Acctopfu’iidide. 

Roc m-Atdatmnk 
triclilorosioctic anihde 
2V-acetyl-m-anisidinp; m- 
ruothoxyacotanilido 
Rt*e Acdol, acetate 
vinyl acetate, cthcnvl 
ethanoate* 

See Naphthaleneaceitc acid 
trimethylamine-a, a , a'- 
tnearboxylie acid, trigly- 
colainidic acid; triglycol- 
lainic acid 

acetonyi acetab^, aeetoxy- 
aeetoue; acetylmethyl 
acetate 

See Ardol, acetate. 

See ^Veniamw, 2,2,4,4-<p/rrt 
A -,icetyl-»i-phenetidiiie ; 
wi-i‘thoxva<Ttainlidc 
methoxy*. See AcdovcTain 


Formula 


o-ae<'t>lpheiK)l 

TH-acetylphenol 


, 4-hydroxy-3-met'hoxy-. See .lf(fot<i/iiKone. 

" o-aietvlanisole, e-.misyl 

methyl ketone 
7»-:icety laiiisole , w-aiiisy 1 
methyl ketone 


, o-methoxy- 

— m-niethoxy- 

, o-inethyl- .j 

Acetovaiiilloiie 

Acetoveralrone 

Acridine, 6-chloro-9-( 
Acrylonitrile, a-methy 
Alanine, /3-(»,4-(lihy-| 
droxy phenyl) -(/). . 

, /3, jS'-niethylenej 

Aleuritic ac;id 

Amphetamine 

Amyl phosphate (n) . . . 

Androstane, 3(a)-hydr| 
3-Androstenone, 17-h' 
Androsterone 


methjl o-tol>l ketone 


CChCOmCuE,. 

CH.t('ONHC..H4- 

Ot.’lE 

CH/’OOCH ('H'> 
N(CHA’()()H)3 .. 


CHtCOOCHa- 


mdhyl-* 

CH.('()NHCV.H4- 

OCJl., 

one. 

(lIIiCOt’.HiN- 

(CIh)‘ 

CHdXKVHiN- 
ClUXXMliOH . 
CFUXX’.dUOH 


CIId'CKYHdH'H,! 


Mol 

\Vt 


238 51 
165 19 


86 09 
191 14 

116 11 

179 21 

103 21 
103 21 
136 14 
136 14 


4-hydroxy-3-m(’thoYya( c- 
tophenoru*, apoe\nin 
3,4-dmiethc>xya<'«'toj)henone 


rHaC()r„H2(()H)- 

i KK’H,). 

4-dielliylaniiiio-l-mct|h}llnitylaiiiliio }~i' 

!-. See Mdhucrylomirdf 


/-‘j-ainjno-3-(3,4-dih} drox\ 
phenyl iproparjoK- acid; 
/-(iopa 

ditlliodi-. See Djeukolic 
9,10, U)-trihydroxvhexa- 
dectiBoic aeid*; 0, i, o, -triliy- 
droxypalraitit- and 
/W-a-methylpheiiotlulamine; 
f//-2-pheny 1 ihopr( »i)y lain i ne ; 
Henzednne 
tri-n-arnyl phosphate 

|oxy-l7>keto-. Sn* .4 ndroh 
jydroxy-, S»-e Teslodmw. 
3' a)-hy(lr(>xy-l 7-ketoiin- 
drostaiie 


('H- 

(Mlj(’U)H 

197 19 

and 

304 42 


135 20 

(Ci.Hii).d’04 

308 39 

inonc. 


C)i»H3o02 

290 43 


‘ Name approved by the International Uruon of Chemistry. 
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COMPOUNDS, SUPPLEMENTARY TABLE 



Crystalline 




Solubility in grams per 100 ml of 

No. 

form, color 
and index of 

Density 

g/ml 

Melting 
point, "C 

Boiling 
point, °C 








rclraction 

Water 

Alcohol 

Ether, etc 

04 Z 








71Z 








83M 

sc 


9.5-7 





83T 

iid or If 


SO-1 



V, s 


H7M 








107W 

col liq , 1 31)53 

0 9317 

-100 2 

72 3765 

2 5 

so 

00 

lf>4F 








154T 

sm j)r 


25S 9 d 


0 13*>; 1 





(246 d ) 


3 S*'**' 1 



2{)7(' 

(■o' liq , I 415 

1 075 


174-5, 65>i 


s 

s. eth. 

222 IV 1 








238Mi 








263 W| 

11 f w 


96 





2sr)Mi 








2sr)(i 1 eol CP 


42-3 

148* < 



V s. eth. 

2s:)H 1 

CO* cr 


no 0 

108 1012 

V s h. 


V s.eth , v.8.h. 

1 




1 



pet eth 

2SliW| 

(Ol li(] , 

; 1 55S21 •' 

1 8 

1 

; 1 

; 1 

106-71' 

si s. 

1 s. 

1 

s eth , ac. a. 

2S6X 

jel powd 


1 99 


V. s h 

! V s 

V s eth , chLr 
ac a , bz ; 

1 . Igr. 


2HSF 








2y3X 

jcl luj 



245 




2‘)3Y 

I (ol ll<| 

1 09431 * 


239 












2'>4X 

col ll(| 

1 0201-* 


92 31- 





1 53312 - 







312M 

pr f h w 


113 

295-300, 

s. h. 

s 

s. eth , bz , 




2:13- ■'() 



chi ; sl s. l^. 

312T 

, pr f dll al 


51 

205 

s. h. 

s. 

8. eth , bz , chi. 

372M 

iiietliox)-. S 

ee Quniacnu 

( 





4061': 








41‘)S 

lid orpr { w 


280 


0 5 

i. 

i. eth.. s.alk.,a. 

425K 








44 IM 

11 or nd 


101 ( 102 ) 

1 





5.')2M 

b(l 


! 

203 (205); 







6 : 1-47 




556M 

col hq 

0 94977 


158-63® 

1 

8. 

s. eth, tol., 

4 





CSj 

562F 








5b2L 





V. sl. s. 


s. eth. 

562Q 

If or nd ; 


18,5 5.5 


8. 

I Ia| + 1)4 6 " 
i (in ul ) 


(184-5) 







For explanations and abbreviations see Ix'gmning of table. 
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PHYSICAL CONSTANTS OF ORGANIC 


No 

Name 

Synonyms 

Formula 

Mol 

Wt 

71t)V 

Anibolc, acetyl-. 

See Acdopktiunn, nuthoxy- 
See Bcuzitphemut , p,p'-dimeth 



71 SM 







726M 

, thio-. 

See Sulfide, methyl 



S70M 

Apoeynin. 

Atabrine, Atebrln. 

See Acetovamllone 



lt33M 

See (^xiimcrine, dihydroehlori 

de. 


‘I35M 

Atophan. 

See Cuichnniuic acul, 2-phinyl 



<»50C 

Auxenetriolic add. 

S(‘e Aujn\ a 



lt.)0E 

Aiixenoloiiie acid. 

See .4 uxjm b 



‘I50H 

Auxin a 

auxenetriohe acid; 3-5-di-sfc- 

CisHijOfi 

328 44 


butyl-a,^,6-tnhydrox\ -1- 
eyclopentene valeric acid 




it50J 

Auxin b. 

auxenolonie acid 3,5-di-s(f- 

(/1sH.«)04 

310 42 



buU l-i5-hydrox\ -B-oxa-I- 
eveiopentc'iievaleric acid 



952M 

5-Azepotetrazole, 6,7, 

8,9-tclrahydro-. nv M 

etrazol 


1(J32M 

Benz[j]aceanthrene. 

See CholanihreiK 

e Syringaldehyde. 


1 0()2M 

Benzaldchyde, 4-liydr 

oxy-3,5-diniethoxy-. Se 


1112M 

Benzedrine. 

See AmphetnnuM 



1 255M 

Benzene, mctliylthio-. 

Suliith, mdhul plunyl 

(’l2f7.H.>0-,H 2 H 2 O 


1384M 

Benzencbuifonic acid. 


263 10 


3,4-dichloro-, dihydrate 




lo40H 

Benzoic acid, 3,5- 


(N()2)2C'.,H.- 

282 2.) 


dillitro-y amyl 




1540D 

, , benzyl chter 


(N()2)2(VH,(’()0- 

302 24 

io4or 


UH2( 7.Hi> 
(N()2)2tVH)(’00- 

26S 22 

, , butyl ester 


CiHs, 

1 

1 54 OH 

, , ethyl ester 


(N()2)2(’.H.,(’()0. 

(’-H6 

240 17 

1540g 

, ~ . i<'Oprop>l ester 

1 


(N()2)2lML(’00- 

Cilh 

2,)4 20 

1540T 

, - , methyl ester 


(N02i2('.H-iU00- 

226 14 



(’H. 


15401^ 

, - - . phenyl ester 


(N()2)-(MI,t'00- 

C..H. 

288 21 

1540Y 

- , - , propyl estcr(n) . 


(N()2I2( H/W 
t'.H; 

254 20 

1561 M 

, 4-ii>droxy-3,5- 

See *Sj/rif(| 7 n oc'd. 



! diiiiethoxj-. 

e See Henztiyl ( Monde, m-chlo 



IbUJJ 

i , m-sulfo-, diehlorid 

TO'.ulfuityl - 


166!.Mj 

Benzopheiione, p,p'- 

-p-aiiisoylanisole 


242 26 


dimethoxy 

See Chwmau. 



1686M 

Beiizopyran, dihydro-. 

C2,.H,2 

2.52 30 

li)S7.M 

Benzo|a]pyrenc, 1,3- 

3,4-Benzi»vrene 

17!i)M 

Benzopyreiic 
3-Benzoxazolol 

2-hydroxybenzoxaz()le ; 

CJliOr oH) X 

135 12 


2(3)-benzoxazolone 
(tautomer); oxycarbanil 



ClSOj' ,!],( OCl 

1725M 

Benzoyl chloride, 

m-sulfolwnzoyl du blonde 

230 OS 


/n-chlorosulfoiiy 1- 

See Henzo pyrene. 



1737M 

Benzpyrene. 

3,3'-Bicoumarinyl. 



1M3M 

S<*e Jhiuumarin 

CfHufVHu 

166 30 

1S18M 

Bicyclohexyl 

Dieyelohexyl ; dodec.ihydro- 
biphenyl 



1S41M 

Biotin 

hexah> dro-2-o\o-l-tbH no- 

CioHibN2tl»S .... 

244 30 



l3,41imidazole-4-\alene lu id, 
vitamm H; eofuzjme H 




* Name approx id by the IntiTiiational Union of Cln-nii^try 
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COMPOUNDS, SUPPLEMENTABY TABLE r( ontinued; 


f\0 


71riV 

718M 

726M 

870M 

933M 

935M 

950C 

950E 

950H 


950J 


952M 
1032M 
10()2IVI 
1112M 
1 25oM 
1384M 


1540B 

i:>4on 

i:)4()K 

LviOH 

154I)Q 

154()T 

i:)4U\\ 


1540Y 

I06IM 

1602J 

1609M 

1()86M 

16S7M 

1719M 


1737M 

lS13x\I 

1813M 


1841 M 


Crystalline 




Solubility in grams per 100 ml of 

form, color 

Density 

g/ml 

Melting 
point, T 

Boiling 




and index of 

point, °C 




refraction 



Water 

Alcohol 

Ether, etc 

hex. cr. [a] — 


196 


si. 8. 

s. 

si. s efch , i 

3.ir (ale ) 






pet. eth 

(T. [a] - 2.8" 


1S3 





need 


69-70 


V s 

V s. 

V. s eth : i c 



.71-:. 




chi ; si ? h 
chi 



4o 



s h. 




112 





monool. nd , 


63 



s h. 


1 488, 1 621 
monocl iid , 


9J 



s h. 


1.560. 1 576 
monoel nd , 


: 1 

1 

1 


1 s b. 


(^) 1.601) 
monocl. pi., 

1 




1 

s b. 

i 

1 382, 1 780 
col rodb, i 


1 

145 8 j 


!• 

s b. 

V. & eth 

1.505, 1 090, 
>1740 

i 

1 





monocl pi , 

1 1 

73 



s h. 


1 486, 1 003 

j 





I 

wh nd 


144 1 



V s h 

V. s. chi, bz 

It. yel nd 


t 176- 71 

310-12'a 

i. 



nd . . 


141-2037) 

>360 

si s. 

8. 

3 . 



20 4 

153-4T 




col. liq. 1.4766 

0.8644^0 

3 65 

234 

<0 01 

00 (abs 






al. 1 







above ' 







23.4) 1 


Ing nd . .. 

1 41 

230-2 



i 

j 



Toi (’xi'lanutious and abBrevmtmtw m'o bt'gmiuiig ot table. 
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PHYSICAL CONSTANTS OF ORGANIC 


No. 



1877M 

1983M 

1991M 

2008M 

2036F 

2036J 

2039M 

2177F 

218GQ 

2193M 

2239F 
2239M ; 
2239Q 
2328F 

2328MI 

232nM 

2329Q 


Blplienyl, dodevahydr 
Bronioprcne. 

1.3- Butadiene, 
3-bromo-* 

Butane, 1-butoxy- 

3-methyl-*, 

, l-(2-niethylprop 

, 3-methyl-l-prop 

, 1-propoxy-*. 

3.3- Butylene glycol. 
tert-Butyl ketone. 
Butyl phosphate (n). 


Synonyms 


CHa CBrCH-CIh 


[»-. See Bicycloliriyl 
See l^^-Butadicne, 2-hromo-* 
bromopreue 

See Ether, butyl imunyl 


oxy)-*. Soo Ether, butyl m'Mifyl 
oxy-*. Sor Ether, mamyl prlopyl 
See Ether, butyl propyl | 

See 2,Z-Butanediol in the Mai'n Tabli* 

See Z-Beulanone, 2,‘l,4i,i-tetra\methyl-* 
tn-n-butyl phosphate (CiHu) 1 PO 4 


Formula 


Butyric acid, o-anilno-l 7 -(ainlnooxy)-. See Can'alme 

, a-ainino- 7 -(guaii'idobxy)-. See Canavamne 

, a-aniino- a-hydr oxy-. See Threonine 


('analine 
Canavanine 


Cannabidiol . 
Oannabinol 


a-amnio- 7 -{ amino()xy ) - 
butyric acid 

it-ammo-7-(guanido' xy)- 
butyric acid 


244GJ 1 Carbazone, 

2595M Cardiazol. 

26.'52M Cetyl mercaptan, 

2690M Cholanthrene 

26i)0T Cholanthrene, 3- 

niethyl-. 

2698M Chroman j 

2698T , 6-hydroxy-3,5 (o' 

273 IR Cinchoninic acid I 

3-phenyi- i 

273 1 W Cincophen. j 

2799M| Citrulline | 

2810M Coenzyme R. 

2827M Coniferin, methoxy-. 

2837J i Coronene 
2837M <U»rticosterone 


3-a my 1-1 -h vdroxy-G.G,!)- 
t r 1 met hy 1-5-d 1 benzopy rone 
diphenylt liio-. See DUhizone 
See Metrazo! 

S<*c \-Hexadicanethiol*. 
l)i'nz(;Jaceanthrene 
20-methylcliolanthrene 


HaNOCHL-rilsCH- 

CII,N.i0t’lLC'H2- 
, rH(NH..)t’OOH 
j r2iH.i(i()2 

C2iH.2.,02 


r2«H„ 


2975J 1,3-Cyclobutanedicarb 
3035M j 3-Cyclohexen-l -one, 3, 
3047M| Cyclopentane, inethyl- 


30G0M 

30G0P 

3094F 

3104M 

3U7M 

3117N 

3117T 

3130M 

3141J 


3-CyclopentenevaIerlc 
1 -Cy elope n tenevalerl c 
DDT. 

1-Decanethiol^ 

cis-S-Decene'*' 

^rans-5-Decene* 

l-Decene-l,10-dicarbo 

n-Decyl mercaptan. 

Desoxyc^orticosteronc. 


3,4-dihydro-l,2-benzopyran, | CgHioO 
2.3-dihydro- 1 ,4-benzop\ ran 

r 7), H-triniethyl-3-(4, 

ciiKopheii, atophan, quino- 
phan 

See Vinchonnuc acid, 2-pheny I 
a-amino-o-ureidovaleric acid, 

V 6-carl)arnyloriiithinc , 
5-ureidoiiorvaliiie 
See Biotm 
See Syringin 

1 1 ,2 l-dihydroxyiironesterone 


H, 13-triinethyl 

tYHoC'iH.NCOOH 


ll2N(’ONIl((’H2h,- 

(;H(NII2)(’00H 


oxylicacid, bis-(o-hydro 
|5,5-trimetbyl-'‘‘. See ho' 

acid, 3,5-di -sec- butyl-d] 
.acid, 3,5-di-sec-butyl a. 

See Ethane, l-trirhloro-2,'2-bis 
j n-deiyl mercaptan 
I rt.s-l,2-dibutylcthyleiie 
trans- 1 ,2-dlbutylethylene 

;xyllc acid. Si*e Traumatic\ 
See l-Decanethiol*. 
di’oxy corticosterone ; 

2 l-hydroxyprogesterone 


('2lIIl2 

('2lHiot)4 


xypheii)!)-, dila 
phoTone 
C'bH'iC'Hs 

-hydroxy -/3-oxo 
j^l,^-trihyrdoxy.- 

\{]>-chl()rophenul)- 

('H,(('H2)..SH 
|(’H,(('H2)..rH I 2 
l(lii(CH2j.irH-]2 
acid 

C2iH3o(3.J 


• Name approved by the International I’nion of Chemistry. 
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Mol 

Wt 


133 00 


2()() 32 

134 14 
176 18 
314 45 
310 42 

i 

j 254 31 
' 268 34 

‘ 134 17 
249 26 
175 19 

300 34 
: 34G 45 

clone 
84 IG 

174 34 
140 26 
140 26 

330 45 




COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 




Solubility in gran).s per 100 ml of 

Melting 

Boiling 

point, 




point, “C 

Water 

Alcohol 

Ether, etc. 



42-31“ 

i. 

8. 

s. eth. 


289; 

i. 

8. 

s. eth., tol., 


160-2‘5 



CS 2 

214 d. 





184 





66-7 

187-902 

i. 

8. 

3 eth., bz.. 





chi. 

76-7 

1850 05 

i. 

s. 

s. alk. 

i 173(170-1) 

1 

i. 



176 5-7 5 

; 214-5<«; 
9512 

>• 

1 s. h. 


1 

90 org. solv. 

209(212-3) 


l c.. 

0 8 

s eth ; 0 25 



s L 


chi ; si s. bz. 

222 


s. 

i. 


437-40 

IS 1-2 




s. h. bz. 

(177-41) 





-142 4 

71 8 

i. 

00 

« eth., bz. 


I32-4« 

1 . 

8. 

.s eth. 

112 

169.52*8 

1 . 

00 

ao eth. 

-73 

170 2239 

i. 

00 

» eth. 

141-2 

! 

si. s. 

B. 

s. acet. 


No. 


1877M 

1983M 

laoiM 

2008M 

2()3GF 

2().{GJ 

2()39M 

2177F 

218GQ 

2iy3M 

2239F 

2239M 

2239Q 

2328F 

2328M 

2329M 

232<)Q 


Crystalline 
form, color 
and index of 
refraction 


hq., 1.4988 


Density 

g/ml 


: 1 397 


col. liq 


nd f 111 ; 

[al-’i - 8 3r 
cr f al : 
fa] -f 7 9° 
rods f. pet eth 


273 n\ 


2799M 

j pr ; [a] -1- 3 7' 

2S10M 

j 

2S27.M 

1 

2837.1 1 

j yel nd , ' 

2837M 

pi or nd , {a]- ' 

O- 222° 

247.5.1 * 

(iiiuT) i 


1 Set l)i(Oumiiriri 

3035.M 


3047M , 

, eol hq , 


1 1 4098 ■'> 

3060M 

1 See A uzin b j 

3060P j 

■ Set' luxlua 1 

3094F ! 

t : 

3l04Mi 

3117M' 

eol hq , 1 4.5.5S i 
eol li(i , 1 42.52 

3117N 

col hq , 1 4235 

3117T 

31.30M 


3141J 

[«]•-’-’ 178° (in 


al) 

For e 

xplaiiations and a 


0 7488 


pi or If . fa] - 
148" (ale ) 

2440J , 

2595M! I 

2G.')2Mi ! 

2()9()M ; pa yel If 
2()<)()T ] pa yel iid 

I 

2()<)8M ' hq 1 544 1 0(i4 

2f)'lST |lrldc*<*yl.) See Tocopherol 
2731111 sm. wh nd 
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PHYSICAL CONSTANTS OF ORGANIC 


No 

Name 

Synonyms 

Formula 

Mol 

Wt 

3192M 

5-Dibenzopyrone, 3-a 

myl-l-hydroxy-<»,(J,»-tr 

in^thyl-. SeeU 

anmbn 

3208L 

Dlcouniarln (Ciamician, 

3,4-bLs(o-hydroxyphenyl ) - 

CihHwOi 

292 2S 


Silber) 

i,2-eyclobutane 
diearboxylie dilaetonc 



3208M 

Dtcouniariii (Fittig, 
Dyson) 

Dicoumariii (Strom) . 

3,.3 -bicoumarinyl 

CisHioOi 

290 26 

3208N 

2,4-bis(o-hydrox\ ph« ii\ 1 •- 

C 18 H 12 O 4 

292 Js 


i i.S-cyclobutanedua i boxylic 
dilaetonc 



i 

3210M 

1 Dicyelohcxyl. 

See IhqfdoheTyl 

OeHAN.NCSNHN- 


3376M 

Dithizone 

phenvlazothionoforiuic 

250 .12 



phenylhydrazide. ionriazyl 1 

HC.Jh, or 




mercaptan ; diphen.v Ithio- 

N:NC(SII):NN- 




carbazonc 

HCJls 


3382M 

' DJeukolie acid . . . 

3,3'-methvlenedithiobis- 

CH 2 (SCHsCHNH 2 - 

254 32 


(2-aminopropanojf and) , 
j8,/3'-racthyienedi- 1 

thiodialaninc' 

COOH)2 

i 



3389M 

! Dodocaiiamide*. 

S(*e iMuramidf 

CHa(CH 2 )nSH 


3393^ 

1 1-Dodecaiiethlol* 

M-dodeovl mercaptan 

202 39 

339SF 

3-])odeeenedtoi(‘ acid*. 

See Traumatu and 



3400C 

Dodeeylaminc, hydro- 
chloride 

dodecylammcmmin chl(»ride 

1 

CH3((’H2),iNILC1 

1 

221 M 

3401 M 

n-Dode(‘)l mercaptan. 

' See l-]Jo(lfcaiitthtf)}* 



3402 W 

]>opa. 

See Alarnm, P-['6A-<ithydroxy\phenyl)- 


3445D , 

Enanthoiiitrile 

heptaiienitnle*, ><-h'Xvl 


i 111 18 


' c’yanidc 



i 

3478M' 

Estradfol 

! ^ ^'^i'''-<Mra1n(‘iie-3,17- 

CuHbO, 

272 37 

1 


diol; dihvdroxvi .stnn, 
dihydrotheelin. 
dihydroim iiloniioiK' 

1 

! 

3479F 

3,sao>.f:,.,t^at^leIle- 

:i,l?-diol. .N-e K'<tradiol 



3470J , 

Ks(rill. dihydroxy-. 

See Edradiol 



3479M, 

, trihydroxy-. 

See Eatriol. 


1 

3479Q ^ 

Estriol . . 

oestnol, thf'lol, tn- 

ClhH2403 1 

1 288 37 


hydroxyestrin 



3479T 

Estrone . . ... 

oe.strone; thuhn; 1 

CihH 2202 

270 3(3 



mc-nfonnonc 


1 

35()2F 

Ethane. 1 rhloro- 


CHjdKCDNO^ 

109 ,)2 


l-nitro-’^ 


! 

1 


3509M; 

1 

, diehlorodl- 

See EthaiK, \,\,\4nchloro-2,2\ 

-bn~{ p-chbro phni yl )- ' 


pheiiyltrlchloro-. 


1 

3555J 1 

♦ 1 , 1 , 1 -trlchloro- 

‘ 2 .)i-bfs(p-chloro- 

i diehlorodiphenj Iti e-hloro- 

cn.,CH(('„H4ri)2. 

1 354 .=>0 


ethane; DDT 

1 

1 


pheiiyl)- 




357S\I 

£t haiieorthosllleoiilc 

tnethoxyethvlsiheane 

C2H5SlfOC2H5)4. 

192 30 


acid* tru'thyl ester 



3578Q 

, tnmethy! esb-r 

ethyltrimethoxysiln ane 

C2H6Si(OCH 3)3 . 
(bHnO{\Hn 

150 22 

3080.1 

Ether, butyl Isoaniyl 

l-butoxy-3-inethvlbutane* 

144 25 

308()Q 

, butyl isobutyi 

1 -(2-methylpropox} )- 

(’HjfUHilaOCHa- 

130 22 



butane* I 

UH(CH .)2 


3682M 

, butyl propyl 

1-propoxybutaiit* .. j 

(:H3(CH2)20. 

((^H 2 )aCHi 

116 20 


• Nariif approved by the Inb-niational Union of Obp^ll^try 
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COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 



Ovstallme 




Solubility in grams per 100 ml ot 

N(. 

form, color 

Density 

Melting 

Boding 
point, T 




and index of 

g/ml 

point, “C 





refraction 



Water 

Alcohol 

Ether, etc. 

ol92M 

oL 







32()8L 

If. f. glac. ac.a 


262 





320SM 

11 d. f. glac 


>331) 



i. 

1 . eth , bz. ; v. 


ac a 






si. s. chi. 

3 2()SN 

rid. or If. f. 
glac ac a. 


>275 





3J10M 

3376M 

bl.blk.cr . . 




i. 

si. s. 

si. s eth ; 








8 cbl., alk 

33S2M 

nd ; [a]26 - 


300 -50d 






44 5“ 







338ilM 

33tl3M 

3398F 

col. liq., 1 4589 



143- 

i. 

B. 

s. eth 

UdOC 

col cr 


d > 150 


0 426; 

20 020 

i. eth ; i.O'^o, 






33 330 

66*0 

6 260 , 46 570 






7780 

15700 

bz. 






103 lou 

(95%) 


34U1M 







34(J2W 

3445D 

1 4103730 

0 80176^ 

-65 

186 1; 

V. si. B 

00 abs., 

eo eth., bz., 

1 




. 74 7w 


95% 

ecu, chi., 
acet , uc a , 
me. al 
meCK 

3478M 

(«)[«] + 81“ 


(a) 170-8 i 




(a) s pet. eth. 


(ale): 

1 + 

50 7“ (ale) 


(^)222 ' 






34;‘tF 







3479J ! 



i 




34:9M 

3479Q 

la] + 30“ 


281 



si. s. 

B. pyr : si. s. 








me ai., pet 
eth 

3479T 

[a] - 167“ 




0 002 

V si s. 

! s pot. eth , 
si. s. acet. ; 








V. si 8. bz 

3VL>F 

hq , 1 423 

1 258'^ 


124-57»8 

0 420 

$ 

8. eth., glycols, 








esters, min. 
oil 

3olH>M 









nd. f. al 


i 

, 107 

d 


8 . 

s. eth., bz. 

:i.)7SM 


0 9281 


i 158-60 




3r)78Q 


0 97470 


= 125-6 


8. j 


lOSOJ 

lui 



157'M 

1 

s. 

00 eth 

.‘.bSOQ 

lui 

0 763 

1 

131 5 32 

1 . 

s. 

00 eth 

3t)S2M 

hq 

0 7773 

1 

117 1 

i. 

S. 1 

1 00 eth. 


For cxplanatioiib and abbreviatioiih see bi-ginning of tabic. 
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PHYSICAL CONSTANTS OF ORGANIC 


No. 


Name 


3690M 

3709M 

3751J 

3753J 


Ether, 2-chlorocthy] p 

, difurfuryl. 

, isoamyl propyl 

, isobutyl propyl. 


3755F 


isopropyl propyl 


3K15M 

3S21M 

3833M 

3881M 

4015M 

404()F 

4070M 

4140M 

4143J 


Ethylene, l-butyl-2-et 

, 1,2-dibutyl-. 

, 1,2-dlpropyl-. 

Ethyleiiediamine, 
7V,7V-die<hyl- 
Formazyl mereaptan. 
Formic acid, plienylaz 
Fumaryl chloride 
Furfuryl alcohol, tctra 
Furfurji ether 


4157M 

4160M 

4204F 


Gallaldehyde, :i,5-dlm 
Gallic acid, 3,5-dimothyle 
Glucurone 


Synonyms 


Formula 


hciiyl. Sop Phendole, ^-chlo 
Sop Furfuryl ether. 
3-methyl-l-propoxy butane * 
2-methyl-l-propoxypropano* 

2-propoxyprop:iiic* 


cjiTortHii.... 

(CHOzC’HCHiO- 

(CHy)2(^Hs 

(('HslzCHOCHz. 

CH 2 UH 3 


hyl-. Sop ‘i-Odenc*. 
Soo 5-/>fr«r 
Sop 4^-()dene*. 


H2N('H2CH2N. 

(C2H5}2 


Sop iJithizone 
0< liioilO-, phenylbydnizide. 
<raHi>-butcnodioyl chloride* 


Si'o Ihihizom 

((’irOCHOa 


hydro-, stoarato See Siearxk and, tetrahydrofurju 
difurfuryl othor; di-«- I (C4HjO'CH2)20 

furfurj I other 

[eth> I ether, Syrvigalklchydc. 
th(>r. S(‘p Syrtngic and | 

gluouroiiip acid laotoiio j CdHsOiCOO 


4204K 


^-D-Glucuroiiic acid 


4400iMi 

4475MI 

4522MI 

4532M| 

4r)38M 

4569M 

4623A 


Guanidine, 1-sulfanil 
Heptaneiiitrilc’<‘. 
Ueteroauxin. 
l-HexadecanetliioF . 

n-Hexadecyl mercapta 
Hexane, I-liexylthio-*. 
c/s-2-Hexene* . . . 


yl-. Sec Hidfaguanidxm. 
See Enanthmtnk 
Sop ^-Indokardic and 
cotyl mercaptan , n-hoxa- 
decvl moroaptan 
n. See l-Iiixadecaneihid*. 
Scp Hexyl sidjidc 


4G23B 


frans-2-Hexene* 


4628A I 
4628B ! 


cis-;i-Hexene* 

frarjs-3-Hexene 


4643M o-Hexjl cyanide. 
4G49F Hexyl sulfide 


4558J j 
4675J I 
4882Mi 


/-Histidine, bi.s-3.4. 
dirhlorohc!izonc.sulfonate 

Hydantoin, 5,5-di- 
phenyl- 

Indole, 1,3-dimcttiyl- 


Soo Enanthonitrilc 
di-M-hexyl bulfido, 
l-hex\lthiohexan« * 


A-methylbkatol( 


4884M! 


3-lndoleaecfic acid. . . 


hetenmuxiii ; indole-/S-apetii 
acid 


CoHgOfiCOOH 


CHsfCHijoSH 


CHsCH-rilCIlz- 

CEi'Ha 

(’HCH 2 - 

(’IW’H, 

(lU'IW:!! C'H- 

(’H2 (;Hj 

(c:iL(('ii2)b]2S 

(YH9N-,02- 
((3?( 't,H,tSOsn)2 
('u.HuN202 

(Clio 

C'sHoNCUCOOII 


4950M 

4950T 

4996F 

5026M 

5053M 


Isobutenol. 
Isobutenyl chloride. 
Isobutyric acid, a- 
hydroxy-, ethyl ester 
Isocrotyl chloride. 
Isohemiplnic acid 


See 2-/Vflpp«-l-of, 2-mdhyt'* ' 
Sei‘ Projmu', '^-chioTo-2~mvthyl 1 


S<“c Fropene, \-rhUfro-2rrnethyl- 
4 ,5-dimpthoxy isophthalic 
and 


((^H02COHCOO. 
^ CVHo 

((:ll3())2C(,H2. 

f(X)()H)2 


• Name approved by the International Union of Chemistry. 
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Mol. 

Wt. 


130 22 

no 20 
I 102 17 

116 20 

152 97 
ryl cstir. 
I 178 IS 

' 176 12 

i 

! 194 14 


258 49 

' 84 16 
S4 16 
84 16 
84 16 

202 39 
, b09 29 
252 26 
! 145 20 

I 175 18 

132 16 
220 18 



COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 



Crystalline 




Solubility in grams per 100 ml of 

No 

lorm, color 

Density 

Melting 

Boiling 
point, "C 




and index of 

g/ml 

point, °C 





refraction 



Water 

Alcohol 

Ether, etc. 

3b90M 

3709M 

3751J 

liq .. 



130 

i. 

s. 

00 eth. 

3753J 

hq . 



105-6 

1. 

s. 

00 eth. 

3755? 

liq 



82-3 

i. 

s 

00 eth. 

3SI5M 

3K21M 

3S33M 

3S81M 

hq 

0 827^ 

18 5 


145; 7520 

si s. 

s 

B. eth., tol. 

4015M 

4046F 

4070M 

4140M 

1 5001* 

1 410 ’ 

i 


160 




4143J 

col hq , 1 5088 ' 

1 1405..,,, 


1012 ; 88-91 

1 1- 





1 137^ 






4157M 

41()0M 

42l)4F 

monocl pi, ! 
^ + 19.2^ . 
(in w ) 


175-8 


8 . 

i. 


42()4K 

need , [aP 1 


1.56 


B. 

s. 

i. eth. 


! 1173-*3b2b'’ 
(5 b% 1 a.) 

i 






4400M 

4475M 

4522M 

4532M 

col liq , 


18 

1 167-70* 

i. 

sl. s. 

8 . eth. 


1 4623 







4538M 

45(i9M 

4t)23A 

col liq., 

0 6845 

-146 

68 . 2 «» 

1. 

so 

00 eth. 


1 3954 







4023B 

col liq , 

0 6780 

1 -133 

67 51 ^ 

1. 

00 

00 eth. 


1 3935 







4()28A 

col liq , 

1 0 6796 

' -135 

66 8^11 

1 

ac 

w eth. 


1 3934 







4628B 

col hq , 

1 0 6779 

-113 

67 . 51*1 

1 

30 

eth 


1 3938 


1 




1 

4643M 

4b49F 

1 459 

0 841 

1 

230. 








113.5* 




4658J 

rhomb need 

1 

280-1 d 


si s c ; 

1 

0 051* 10% w. 






.s b 


sol reagent 

4675J 

cr 


286 


1 

s 

s acet , ac. a ; 
sl. 8. chi., bz. 

48S2M 

hq 



225-32, 







135-8‘» 




4884M 

If. f bz . pi f. 


165 


V si. s. 

V. s. 

V. 8. eth. 


chi ; fa] - 
3.8" (ale ) 







4950M 

4950T 

4996F 




150 

00 

00 

00 

5026M 

5053M 

ud f w. 


245-6 


sl. s. h 

8. 

s. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF OEGANIC 


No. 

j 

Name 

Sj noiij ms 

Formula 

Mol. 

5078M 

3>Isopheiioxazinono, 

10-oxide. See urot. 

C«Hi40 

13h 20 

5078T 

Isophoroiie 

3,6,5-trimethyl-2-eyclo- 

hexen-l-onc* 



5086M 

Isophthallo acid, 4,5-d 

imethoxy-. See Isohemipi 

vie acid. 


5099M 

Isopropylamlne, cf/-3- 

phenyl-. See Amphetatniiie 



.518()T 

Ketone, anisyl methyl. 

Sec Acetophenone, mehoxif-. 



52t)4\V 

, methyl o-tolyl. 

See Acetone, o-methyl-. 

CH^CHOHCOO- 

132 In 

5286M 

Lactic acid, isopropyl 

isopropyl 2-hyclroxypro- 


ester 

panoate* 

^ Propionic acid, a-phinox 

CHCCJlj)? 


.')287M 

, phenyl ether. 

I/-. 


o300F 

Lac to nitrile, acetate 

a-oyauoetlu 1 a( etate; 

CHjCHttJOCCHs). 

113 11 



a-acotoxy pr op i on itnle 

CN 


o308F 

Laurainide 

d<Klccaiiamulf* 


190 .rt 


NH-. j 


5308M 

5308T 

, iV-phenyl-. 

Lauranifide 

?k'vLauriiiiilidi 

A -pheiiN Idoilecaiianj jde ; 

CH.-,iCH..),uCON- 

275 42 



A'-phenyllaura in ulc 

HC..Ho 


5314H 

Laurie acid, methyl ester 

nulhyl htuniti 

CnlliiCOOCIL 

214 34 

5504M 

a-Menaphthyl chlorid 

le. See Xnphihakne, {-{chlor 

omethyh- 


5504R 

Menformone. 

S<*e K\trou( \ 



5504U 

, dihydro-. 

iiot' E'itradiol, 



5532M 

Mepacrine. 

Sec Qninacrine, dihvdrochlon'de 


5580W 

Methacrylic anhydride 


0 

154 In 

5580X 

Methacrylonitrile . . . 

a-mcthylicrj louitiile; 

2-nu tin Ipt openeintrilc* 

CHs (VCHilCN 

67 00 

5580Y 

Methallyl alcohol. 

Si'c '2-I‘rofKii-\-ol, 2-mcthyl-*. 



5580 Z 

Methallyl chloride. 

See Propene, ‘i-ctdoro-2-meihyl 



5707M 

Methaneortliosilicoiilc 

triethoxymethy iMlicaiie 

1 

CHtM (K 

178 27 


acid, ethyl ester 

! (CHOiSiO, 


5761 M 

Methyl orthosilicate. . 

methyl silicate t<-tra- 

152 20 


raethoxysilieanc 

1 


5771M 

Metrazol 

' 6,7,.S,9-tetrahvdro-5- 

('hHioNi i 

13^ 17 



azepotetrazole; pciita- 
methy leiietctnizole . 
Cardiazol 

1 

: 


577 IT 

Metycaine 

2-meth\ l-1-pipendun - 

Ci.,H2,riNO.. 

2't7 ''2 



propanol bcnzoati - 
nydrochlondc 

tir and 


5779M 

Monophenyl orthopho 
Myrhitic acid, methyl 

.sphate. See Pkenylpfni'^pho 



6819M 

methyl myristate 


242 .50 


ester 




5844M 

Naphthalene, 1- 
(cbloromethyl)- 

a-menaphthj 1 chloride 


176 64 

5897M 

1-Naph thaleneacetlc 
acid 

1-Naphthol, 4-p-nltro- 

a-naphthylacetic a<-id 

CioIIvCHoCOOH. 

186 20 

5072M 

p-nitrobcnzcncazo- 

OzNCoHiNiNCie- 

293 27 


phenylazo- 

a-iiaphtbol 

HhOH 


6038R 

1,-4-Naph thoQuinone, 

vitamin K (one form) 

CuH802 

172 17 


3-methyl- 





* Name approved by the International Vnion of Chemistry. 
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COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 



Crystalline 




Solubility in grams per 100 ml of 

No. 

form, color 

Density 

Melting 
point, °C 

Boiling 




and index of 

g/ml 

point, °C 





refraction 



Water 

Alcohol 

Ether, etc 

507SM 








5078T 


0 9229.^ 


252 




50S6M 

5()99M 

nlSOT 

5Ji)4W 

.‘iJStiM 

col. liq 



10*3 S 

s 

8. 

s. etb., bz. 

52S7\r 

n.^OOF 

hq 

1 032'^ 


172-3; 

4 0 

b 

V. s. alk., eth., 




60-21" 



glac. ac a 

r.^nsF 

col cr 


frz 102.4 


i. 

9 0*" 

V sl. 8. eth., 







(95%) 

bz., ecu, 
chi ; sl s. 








acet.; s. me. 

al. 

.VilJSM 

5:U)8T 

col. (r 


frz 77.2 


1. 

17 6*0 

s. eth«, bz , 







(95%) 

ecu, chi., 
acet , me. al. 

5 514H' col oil 


frz. 5.15 


i. 

« abs 

90 eth , bz., 







95% 

ecu, chi , et. 
acetate, acet., 
ac. a., me. al. 

:)V)4M ' 







5 )()4R 
o5()4l 

5oS(i\\ 

col liq , 

1 0243 


; 982»; 84»i ; 

d. 

00 

eo 


1 45252- 



1 90 i 




ri'iMix 

col, liq , 

0 805 

-40 1 


00 

00 


14002 







5)V)Y 

fwSOZ 

5707.V1 


I 0 938 


150-1 


S. 


57HIM 


1 02822 


, 121-2- 
25-2712 


S. 


r)77lM 

sm cr 


59(57-8) 


V. 8 


V. 8. org. solv. 

5771T 

sm cr 


171-3 

i 

V. S 

8. 

1 . eth ; s. chi 

577PM 






» abs.. 

90 eth., bz.. 

>M‘>M 

col oil 

! 

frz 18 37 

i 

i. 

1 




95% 

ecu, chi . et. 
acetate, acet., 
ac. a., me. al 





5>44M 

pr 

1 

1 

32(34) 

1 

291-2; 

134® 




r.viTM 

need 

1 

1 134(131) 

d. 

1 0.042“ 
s. hot 

s. 

s. eth., bz., 
glac. ac a. 

rvi7*M br-redud 


277- 9d 

1 

V. sl. S. 


8. boiling 





1 



PhNO, 

MKNR 

yel. nd 


100(104) 

j 

sl. s. 

s. 

8. eth., bz , 







ac. a.; sl. .s 
pet. eth. 



For explanations and abbreviations sfe lv>i{innuiK of table 
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PHYSICAL CONSTANTS OF ORGANIC 


No. 

Name 

Synonyms 

Formula 

Mol. 

Wt. 

6038U 

&127M 

6139M 

6151M 

6214M 

1 ,4-Naplithoquinone,2 
Niarin. 

Niperyt. 

**Nitro|i'en mustard ga 
/-Nornicotine 

-methyI-3-phytyl-. Sec 

See NicoUntc acid, in the Mam 
See Pentaerythntol, tctranitra 
S.” S<*e Tridhylamine, 2,2', 
i-3-(2-pyrrolidyl)pyridine 

Vitamin Ki. 

Table. 

te. 

2"-tru‘hloro- 

C 9 H 12 N 2 

148 20 

r»215M 

6215S 

6225M 

Norvaline. 

, 5-ureldo-. 

I-Octadeeanethiol* 

See Valeric and, a-amino-, in 
See Citrulliuf’ 

w-octadeevi mercaptan 

the Mam Table. 

CH^fCHslnSH . 

286 54 

6234M 

Octadecylamine, 

oc-tddcf ylammonium 

Uisli.»( N ri^Ul 

305 97 

6235T 

6277J 

hydrochloride 

n-Octadeeyl mercapta 
c/s-a-Octeiie* 

chloride 

n. See \-Octadecancthiol*. 
l-butyl- 2 H-thylethylene 

CHsUiioCn-rH- 

112 21 

()277K 

trans-3-Ootene^ 

tram- 1 -1 )U ty 1 - 2 -eth ylethylene 

CHatTloCH-CH- 

112 21 

0277Q 

c/s-4-Octene* 

ci.s-l, 2 -dipropvlethvlene 

(LTIulrfl ' 11.1 
[CH,,(UIl 2 ) 2 t:H:l 2 

112 21 

6277H 

tra/is-4-Octene* 

<rawA-l, 2 -dipropylethyleiip. . . 

[L'll;)(t,’ll 2 ) 2 CH J 2 , 

112 21 

6302M 

6321M 

63f)4M 

ft40lF 

G401M 

Oestr-. 

Ornithine, TV ^-carbarn 
Oxyearbaiiil. 
Palmitamido, /V-plien 
Palmiianllide 

See Kdr- 

yl-. See Citmlhm. 

See 2-Iicnzox(izoIol 
yl-. See Pahniianihdc 
A’-photiylhexadeeatiarnide : 

cn.(riT2b4(’ON- 

331 52 

6403M 

Palmitic acid, butyl 

A’ -pheiiylpal mitain ide 

butyl hexadeeuiioatc’* 

HCJIf, 

Cj6H.«coocai9 .. 

312 52 

6409Q 

6457V 

ester 

, 0,t,o-trlhydroxy-. 

Pentadecanolc acid* 

1 

See Aleuntic acid. 
w-peiitadeeylie acid 

CHiiCHsInC’OOH 

242 39 

6468J 

Pentaerythrltoly tetra- 

penthrit(e) ; pentntf e) ; 

CfCTTiNOj)* 

316 15 

6560M 

iiitrate 

3-Pentanone, 2,2,4,4- 

FETN , niperyt 
Hexamethylaeetone; tert- 

(CIlOiCCOU- 

142 23 

6592T 

6615J 

tetramethyi-* 
Penthrit(e), Pentrit(e) 
Phciianthrene, 

butyl ketone; pivalone 
, PETN. See Pentaerythrito 

(('H,03 

1, tetraiiitrate. 
CHlivBr 

257 13 

6626T 

9-bromo- 

, Quinhydrone 

-methyl-. s»‘e Amphetami 
2 -eblorocthyl phenyl ethc'r . 

( ssHikOi 

418 42 

6648M 

6660C 

Phcnethylaminc, <//-a 
Pheiictole, /3-chloro- 

lie 

unBorii^c '11201 

150 61 

6670A 

6795M 

6836M 

Phenul, acetyl-. 

, p-propionyl-. 

o-Phenylcnediamine, 

See Acetophenone, hydroxy-. 
Se<’ Propxophenone, p-hydroxy 

'cKVHii.N 112)2 

142 59 

6858M 

4-chloro- 
Phenyl phosphate 

tnphenyl orthophosphate . j 


326 28 

6858Q 

Phenylphosphorlc 

inonophenyl orthophosphate; 

CbH60P0(01I)2 

174 10 

acid. 

dihydrogen phenyl phos- 
phate 




* Name approved by the International Union of ChemiBtry 
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COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 


No 

(Vyst:illine 
form, color 
and index of 
refraction 

Density 

g/ml 

Melting 
point, °C 

Boiling 
pomt, °C 

Solubility in grams per 100 ml of 

Water 

Alcohol 

Ether, etc. 

0038U 








()127iM 








bl39M 








0151M 








6214M 

col li(i 1 53818 

1.074 


2GG-7; 

s. 




[a]-88.8"!^2 



131^1 




(>21.5M 








b2I5S 








6225M 

solid, 1 4G48 , . 


20 30 

1G9-711 

1 

si s. 

s. eth. 

t)234M 

col cr 


d > 180 



2 33«, 

1 . eth., bz. 






7 S*'"; 

11.3'-o, 







12 719» 

8070 








(95%) 


G235T 








6277J 

col liq , 1 412.5 

0 7189 

-126 

122 

1. 

«> 

00 eth. 

(i277K 

col 11(1,14124 

1) 7103 

-108 

122 4741 

i 

00 

00 eth. 

fi277Q 

col li(i , 1 413G 

0 7205 

-118 

121 7739 

, 

□0 

00 eth 

fi277R 

col liq , 1 4110 

0 7147 

-94 

121 4739 

1 


00 eth 

<)302M 








<)321M 








()394M 








1)40 IF 








040 IM 

col cr 


Irz 90 2 


1 

1 7*» 

si. s. bz., ecu, 







(95%) 

chi , acet , 








me al 

(>403 \I 



j (a) irz 


1 

00 ul)S , 

00 eth , bz , 


j col oil 


\ UMJ0) 



95% 

ecu, chi , et 




1 m 18 3 




acetate, acet., 

6409Q 

()457V 







ac. a., me. al. 

1 434.S<>-', 

0 842.380 

frz 52 54 

212 0‘«, 

0 001220, 

3 1", 

s eth , CSs; 


! 1 42.54 



! 157 81 

0 00206" i 15G29, 

31 8 bz., 35.4 







23()4" 

: ecu, 56 5 







(95%) 

chi ; 10.9 








acet , 9 2 ac. 





1 



a , 13.0 me. 





1 



al 

G4GS.I 

tctr cr 

1 773 

: 140-1 

1 

si s. 

si. s 

V si t> eth.; 




' (138-40) 

1 



s acet 

G5l)()M 

col liq 

0 HUH)2-’ 


1 149 51 


X 

.s 

4 

> 


1 417()2-- 







G502T 




j 




GOloJ 

col pr 


' G3 

1 ; 

I 

V si 8. 

s. eth , ac. a.. 








eSs 

G()2(;t 

blk nd 


1 1G7 9 





GG4SM 



1 





GGGOC’ 

pr 

1 

! 28 

220, 100-21- 

i 

V. S 

V s Pth., bz., 
kr 

G()70A 



1 





G7!)5M 








GS3GM 

If 


70 


si s c 

s 

s eth. 






w 



685HM 

pr f al 


49 5 

245“ 

1 

s. 

s. eth , bz., 
chi 

08.58(2 

iid f w , hC f 


' 99 .5 


8 


B. oth , bz., 


chi. 


! 




alk 


For cxpUinations and abhn‘Viatinns s(*i‘ bopiininp: of tahlp. 
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PHYSICAL CONSTANTS OF ORGANIC 


noil} ms 

Formula 

Mol 

Wt 

2-nieth>l-. bvdrochlonde 
See Z-I*niUin(ni(, 2,2,4, 4-b'/rtt 

iS'ee Meiyraine. 
methyl-*. 

C 20 H 14 N 4 


310 34 

e. Proqo^UTOUc 

C21H40O2 


A^-pregnem -.1 . 2(l-dioii(' ; 
progcstiiK 

See Cart tcdsii nun 

314 45 



See Ik'^oxncort u rone. 

CH,,rH2CH(Cl)- 

123 54 


NOa 



(’EsPCKNOz)- 

123 54 


CH, 


OXJ S' 1 ' Eth(r, isottutyl pr 

See Ether, t'o/iropvl proppL 
-hydrox) S<h l-Propan 

opvl 

ol, \,'^-(hnmirio*- 


2-hydrox\ -1.3-prttpanedi- 

H2NCH2(’Ht)H- 

<»0 13 

amine* 

rH2NH2 


isoerot.\ • 1 blonde 

i (CH 3 ) 2 C:CH (’1 

90 55 

metbally] chloride; 
isolnitein 1 ehbirnle 

' rHoiC'K’HOfW'l 

W 55 

j titraiMibiit} 1( IK 

(Gjlsll 

224 42 

1 triiMihiitv If iK 

(fMIs)t 

1 u’.s ;i 

S(t Sfi/T(in, (i meihyl-fi-ni 

i) 0- 


n)(thall>l alcohol, isobuteiiol 


72 10 


OH 

, (’HsC'H'iCOOCtHi, 

114 14 

j Lutit acid jibfial (ther 

CIU’HiOt '„H 0 - 

Itii) 17 

' f’OOH 


ly-. Sc( /air/oiii/nb, acetate 



3-< Lioropff»)wiieiiitnle* 

('1('E0H.('N 

' S't 5!) 

j p-pTopioii\ Ijibenol 

CEOHsf'OOJfi- 

OH 

((MIt)iPo, 

1 150 17 

tn-/(-proii\ 1 orthophosphate 

224 24 


( ViHi'tBrN'/ Ij 

303 20 

ido-. .Se« Su’fdpyrnzirie. 
jl)-. See .Vornno/OK 
a-vinvlpj ndiiic 

1 

1 

105 1 ; 

amido-. Sidhidiazine 

i 


t)'f hloro-!i-f 4-dieth\ hiniino- 

1 f\,H3oC'lNA2HCl 

472 sS 

l-nietliyl-Put^ laraiiio)-2- 


inethoxyaendine dihydro- 
chloride; \tabrnie; atebnii, 
inemiTiiie. 

i 

1 


See Cnuhonimc and, 2-phntul- 


3-isapheiioxaziiioiie lO-oxidi , 
n .sazoin 

thoxy-. Se( o-Vaiiilhn. 

; ('12II7N0. 

220 is 

aHfNHNHt'S- 

107 23 


NH 2 



No. 


7035Mi 

7047Mi 

7052G 

7052T 

705t)J 

705r>M 

7056Q 

70P0F 


Name 


l-Piperidiiiepropaiiol, 

Pfvalone 

Porphine 


7130M 
7135B j 
7143F I 
719()Mj 

7223M, 

7223Q 

7234F 

i 

7234J I 

7234Q ! 
724SM! 

I 

7277M| 

73I5Mi 

7319M 
731i)T I 

732flJ 

73«7M; 

I 

73H2M I 
7447M 
7491G , 
7495G , 

7524M' 
7620G I 


A<-PreRnene-3, 30-dion 
Progesterone . . . 

, ll,?l-diliydroxj -. 

, 21-liydroxy-. 

Propane, l>chloro- 

1- nitro-* 

, 2-i‘Iiloro- 

2- nltro-* 

, 2-methyl-l-prop| 

, 2-propoxj-*. I 

1,3-Propanedianiine, 2| 
2>Propanol, 1,3- 
diamino-’x 
Propene, 1-ehloro- 
2- methyl-* 

, 3-chloro- 

2-niethyI-* 

, 2-methyl-*, 

tftramcr 

, , tnmer 

, 2 -nitro-l-phen 5 li- 

2-Propen-l-ol, 
2-meth}l-* 

Propionic acid, allyl 
ester 

, a-phenoxy- 


^-chloro- 

Propiopheiioiie, 
p-hydroxy- 
Propyl phosphate (n) 

Prostigmine bromide. 
Pyrazlne, 2-sulfanilam 
Pyridine, 3-(2-pyrrolId 
, 2-vinyl- 


Pyrimidine, 2-sulfanll 
Quinacrine, dibydro- 
c blonde 


7731M| 

7738M! 


7K24M 

7SS2M 


Quinophaii. 

Resazurin . . . 

Salicylaldehyde, 3-me| 
Scmirarbazide, 
l-phenyl-3-thio-. 


* Name approved by the Jnteruational I ukui of ( h^mistry. 
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COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 



Crystalline 




Solubility in grams per 100 ml ut 

No. 

form, color 

Density 

Melting 

I Boiling 




and index of 

g/ml 

point, °C 

; point, “C 

i 





refraction 



Water 

Alcohol 

Ether, etc. 

7035M 

7047M 

7U52G 

dk rod pi., met. 



1 

1 

i. 

V. si. s. 

sl.s. 


lust. 







7052T 

7()56J 

sm. cr. [a] 


(a)128 5; 


i. 

8. 

s. org. solv. 


193.5° (ale.) 


(/3)]21 




70r)6M 

7()50Q 








7090F 

hq., 1 430 

1 209^ 

. 

141-3’M 

0 820 

s. 

s eth., glycols, 



■ 





I'stcrs, min 








oil 

7090M 

liq , 1 425 . 

1 


i3-> 4'’*’ 

0 520 

s. 

K eth , glycols, 
(‘sters, min. 








oil 

7130M 
7v,m 
7143F 
71 MOM 



42 

235 




7223M 

col liq , 1 4221 

0 Ml 8b 


08 1 


CO 

X 

7223Q 

col hq , 1 427 

0 M25 


72 2 


to 

* 

7234 F 

1 448 

0 704 


1067 








(100 5- 
IH') 




7234J 

1 431 

0 759 


170-81 






(0 7b0) 






7234Q 

724SM 

col hq 1 4255 

0 851.) 


i 114 5 

19 4 

00 


7277M 




124-4 577< 

1 

i 

1 



731.'iM 

nd 


11.5-6 

1 265-6 

^ si s 

S 

s eth. 




(112-3) 

1 

c , s h 



73 HIM 




1 




73 HIT 

col hq 

1 1441’''* 


i 175-6 
, (173-4.5) 




7321IJ 

wh nd or pr 


148-8 5 


si. s c.; 1 

V s. 

V ? clh. 





s h. ! 



7367M 

col hq 

1 0023- 


; 2.52, 138«, 

1 . 1 

s. 

.‘s eth , tol. 

7382M 

7447M 

4 

ca 167 d 

133 522 

s. 


('S 2 

sm cr 

0 909« 

1.58-0 d , 

si 8. 

j 

V. s. eth., ebl.. 

7401(1 



74'I5C 

hq 





70-822* 



alL 

7!)24M 

7620CJ 

cr. f. w 


24i^50 

1 

1 

1 




7:31M 

7738M 

pr., grnsh., lust 


d. 

1 

i. 

sL s 

si. 8. glae. ac. 







a ; i. eth. 

7S24M 

7SS2M 

monocl pr 


201 d. 


si. s. 

s. h. j 

sl. 8. eth., chh. 







bz.; s. com-, 
ulk. 



I'or (‘xpliMisitions and aMwcviations sop bopinning of tablo. 

Hlb 






PHYSICAL CONSTANTS OF ORGANIC 

No 

Name 

Synonyms 

Formula 

Mob 

wt 

7882Q 

7886W 

Seniicarbazide* i-phe 
nyl-3-thio- 

Serine, /S.iS-dimethyl-. 

See Valine, ft-hydroxy-. 

HaNNHCSNH- 

CcHs 

167 23 

7893M 

7896M 

Silfcane, ethyltrimeth 
, tetramethoxy-. 

oxy-. Sec EthaiieoTlhoftihcon 
Sec Methyl orthisiUcnte. 

ic acid, tnmothyl est 

er. 

789SM 

, triethoxyethyl-. 

Sec Etkniuorthosd iconic acid, t 

ru'thvi ester. 


7898Q 

7914J 

, trlethoxymethyl- 

Skatole, TV-mctliyl-. 

, See Jtf f thaneorlhoi> ihcon ic ac 
See Indole, l,Z-d} methyl- 

td, etlij 1 ester 

306 61 

7946M 

Stearic acid, cydohexyl 

cyelohoxyl octadocaiioatc-* 

Ci7Hf.,t'OOCi>Hu 

7953M 

ester 

, propyl ester 

propj 1 octadecaiioate’'' 

CitH^COOCJU 

326 .5.> 

7953T 

7982J 

— , tetrahydrofurfury tester 

trans-4,4'-Stilbciicdiol 

tetrahydrofurfuryl octa- 
detauoate 
. See Stilbesirol 

Ci7Hx,(’00('H.r 

(’ 1 H 7 O 

368 r)H 

7982M 

Stilbestrol 

tra «.'!-4,4 '-stilbenediol; 
stilbocstrol 

(HOUsHjCH h . 

212 24 

7982Q 

, «,«'-diptliyl- 

Btilbestrol . .... 

[H0C„H4C- 

{CM:h 

268 34 

7993T 

Styrene, o-chloro- . . . 

l-<*hloro-2-viii>llvnzpne . .. 

ClCbH4(’H-(’II. . 

138 .59 

7993U 

— , /n-chloro- 

l-ehloro-3-vin> llMaizene 

riCVHi('H-('Il2 

138 59 

7993V 

— , p-cliloro- 

l-chloro-4-vin\ llteiizene 

ClChHiCH (’Hs 

138 59 

7995M 

, o-fliioro- 

l.iluoro-2-\in\ Ibenzene 


122 14 

7995N i 

— , m-fluoro- 

l-fluoro-3-vinylbenzeno 

Ft\H 

122 14 

7995P 

« p-fliioro- 

l-fluo^o-4-vltl^ llK'nzene 

Ft’hlld'II Clh 

122 14 

7998M 

, 

0-iiitro- 

2-nitro-l-phonjlproi)ene . . 

CfiHBCU.C’fNCbj* 

CH., 

Ci>Hi,CH:CnN02 . 

163 17 

8001C 

, ^-nitro- 

j 

(2-iiitrovmyl)bcnzeue. 

149 14 

8048T 

Suiradiazinc 

A’'-2*pjrimidylsulfaiiil.nnide; 

2-suUanilarai<lopyriiuidiiie 

II.N(VlIiSOr 

NIK'ilbNi 

250 27 

8048V 

8049E 

8049J 

8049Q 

8049T 

SulfaKuanidiiie 

Suiraiiilaniide, TVi-^ua 

, iVi-‘J-pyrazlnyl-. 

, ;VJ-2-pyrinild>I-. 

, 7Vi-2-thiaz(>lyl-. 

1-sulfanilylguauidine 

A ‘-guanyEulfamlainide 

nyl-. SuifaguantiUne. 

See Sulfapyrazvte 

See Sulfadiazine 

See Sulfathiazole 

( NH)NH: 

214 24 

8050J 

Sulfapyrazine 

2.«ulfaiubniidopj raziiu* , 

A ^-2-pyraziiiylsulfanilumKle 

r„diiu.Ni(bS 

250 27 

8050T 

80G2M 

Sulfathiazole 

Sulfide, dihe\)L 

JV'-2-thuizulylsulfaiiiliiinule, 

2-suIfanilamKlothiazole; 

thuiZomid(‘ 

See Hexyl nvlfdr. 

N1UMI-..NS 

2.5.5 31 

124 19 

8070M 

, methyl phenyl... 

methylthioix'iizenc* ; 
thioam.sole 


8091F 

Syrlngaldehyde 

4-bydroxy-3,5-dimethoxy- 
beiizaldehvdc; gallaldidiydo 
3,5Hlinietbyl ether 

(CH,0)-.f()H)(V 
m 'HO 

182 IT 

8091H 

Syrlngie acid 

4-hv<iroxy-3,t5-dimptboxy- 
tx nzoie acid; galln acid 
3,.')-<liraethyl ether 

(riEOhfOHlCV 

Hicoon 

198 17 

8091K 

Syrinefn 

methoxyeon iferm 

CnH^iOii 

372 36 


* Name approved by the International Union of Chemistry. 
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COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 



Crystalline 




Solubility in grams per 100 ml of 

No. 

form, color 

Density 

Meltini? 

Boiling 
point, °C 




and ind('X of 

g/ral 

point, “C 





refraetion 



Water 

Alcohol 

Ether, etc. 

7882Q 

788f)W 

7893M 

7806M 

7SS)SM 

7S98Q 

7914J 

If. or pr 


140-1 
(140 d) 




V sl s bz.; 1 . 
etb , Irg., alk 

7‘)46M 

seiuisolid 

0 890- 

‘■ib 

28-9 


i. 

i. 

s. eth 

7953M 

col or 


frz 28 78 


i. 


V s eth., bz.. 







ahs , 

CCh, chi , ct. 







95%; 

acetate, acet., 







9.220 

ac a. ; s me. 

7953? 

hq 





95% 

al 

0 917;|; 

22 


i 

s 

s. eth. 

7yS2J 

7y82M 

nd. or tab 


284 



si s. 

s acet , h. ac 








a . sl s eth , 
V. sl s bz 

7982(i 

pi 

. 

171 


i. 

s. 





(167-8) 





7993T 

( ol liq , 1 504 (S 

1 100 


60-D 

i 

8. 

s eth 

799311 

col liq , 1 5619 

1 090 


62-3« 

I 

s. 

s. eth 

7993V 

col liq , 1 5658 

1 090 


53-4^ 

1 

s 

s. eth. 

7995M 

col liq , 1 5197 

1 030 


32-43 

1 

s 

s cth 

7995N 

col hq, 1 5173 

1 025 1 

1 

30- D 

1 

s 

8. cth 

7995P 

col liq , 1 5158 

1 024 


29- 30< 

1. 

8 

s eth 

799SM, 

1 yi'l nd 


()4 


t. 

sl. S 

s pet eth , 







, eth ; 1 alk. 

8001 C 

ycl pr 

j 

58 


I. 

i 

s. 

, 8 <'th., pet. 

eth , bz , 
j ecu, CS 2 

804ST 



255 6 


012<7 





(251-2) 





804SV 

col er 1 

i 

189-90 


si. s. 

sl s 

1 . 

8049E 
8()49J 
8049tJ ’ 
8049? 
805()J 

cliistiTh tiny 

1 

1 

i 253(251- 




t 

sl. s h 


nd 


1.5) 




cyclohexauol 

8050? 

col cr 


[ 200-2 


0 06 

0 5 

8. acet , dll. 








HCl, alk 

S0f)2M 

8()70M 

col liq , 1 5847, 

1 05325 


1 5S-(i0e 

i. 

s. 

s. cth 


1 5832*'^- 







809 IF 

col cr f Igr 


113 

1 192-3” 

si s 

V. s. 

V s eth . ehl , 







ac a , h bz , 




1 

^04 5 

1 



y. sl s Igr.; 
i pet cih. 

809 IH 

col nd f w or 



vsl. 

s. 

! V. s. eth chi. 


cth 







8091K 

nd ( 1 H-iO) f . 


191-2 


V. si. s. 

8. h. 

i. eth , s c. 
HNO. 1 . H 2 SO* 


w , [a] — 

i7.r 




c.;s. b. 




For (’xplanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC 


No. 

Miy *\i 


Name 

Sj noayms 

Formula 

Testoslerone . 

1 7-hydroxj -3-jiulrostcnone 

Ci9H2s02 


8146M 

8153M 

8154W 


SIMX 

8ir)2M 

8I69xM 

S1H9P 

8lfi9R 

S174Q 

,S178M 

8179M 

8170T 

81(S4M 


l-Tetradeoaiicthiol”^ . 
n-Tetraderyl inercapt 
Tctra(‘th>]cnc glycol 

moDostcaraie 

Tetrais\)butylene. 
Tetrazolc, pentameth 
Theelin. 

, dihydro-. 

Thoelol. 

S-Thiachromineethan 
Tliiazole. 2-.(.ulfanilaiii 
Thiazomidc. 
l-Thieno[3,4]lniidazole 
Thiochrome 


/i-tetradecyl mercaptan 
an. See l-TetraOecaneihwl*. 

3 , 6,9-tnoxahendpcane- 
1,11-diol mono(5cta- 
decanoate* 

See Propenc, 2-viethyl-*, tetra 
ylene-. See Metrazol. 

See Estrone 
See Estradiol. 

Sec Estrtol 

ol, 2,7-dlmethyI-. Sec T, 
ido-. See Svlfathiazole \ 

See Suifnthiazole ' 

-4- valeric add « he\aliyd| 
2, 7-dimcthyl-S-tbia- 
chromineethanol 


CH3(rH2)i3SH 

CirfUCOOCHif 

CH2(0C'2Hi)30H 

mer 

\hwchTome. 

|ro-3-oxo-. See B 

I C,2Hi4N40S 


S283G 


c//-Threonine 


8322P ^-Tocopherol 


S322R 7 -Tocopherol 


S434M 

8^40M 


p-Toluenesulfonic 
add, methyl ester 

Traumatic add 


85jOT 
8569 M 
8600Q 

861 IM 

8611? 

S617J 

S620M 

8650Mj 

8659 M 

mm\ 

8690T 1 


Triamyl phosphate. 
Tributyl phosphate. 
Triethylamine, 
trichloro- 

Triglycolaniidlc add. 
Triglycollamic add. 
Trilsobutylene. 
Trimeth} laiiiinetricar 
3,fi,!l-Trioxaheiidecane 
Triphenyl orthophosp 
Tripropyl orthophosp 
t-Tyrosine, .3„5- 
dibromo-, dibydrate 


d/-<jr-amino-^-hydroxy- 
butyrjo ..c>d 
Vitamin 11 (om* form); 
6-hydroxj- 2, ),8-trmiethyl- 
2-(4,8,12-triniet yl- 
tndooyl) chroma n 
vitamin E (one f» nn) ; 6- 
hy lroxy-2,7,8-trimethyl- 
2-(4,s,l2-trunetliyl- 
tmlecjl) c) roman 
methyl p-toluencsulfonate 


C'E^CHOHCH- 
' (NH2)t’0()H 
I C2.H4302 


CVH 4 S 02 


CH4C.H480j(1H, 


2-dod'*eonedunc aiitl*, 
l-de( t ue-1, 10-dicarhox> he 
a< id 

See Amyl phosphate 
See Butyl phosphate 
“nitrogen mustard gas” 


('ioHi.(("0()H)2. 

(C1CH2CH2).N 


See Acetic and, mtrdotn- 
See Acetic and, nitrdotn- 
See Propene, 2-methyl-*, tnme^ r 
boxjlic acid. See Acchc a nd, mtrdotri- 
-1,11-diol’'. See Tetrarthy lene glycol 
hate. Sec Phenyl phosphate 1 
hate. See Propyl phosphate I 

HOCV-HaBraCHo. 
(^H(NH2)COt)H- 
2H?() 


8810 J I 

883 IM I 


Valeric add, a-amino- 
c/Mallne, /9-hydroxy- 


8N43T o-Vanillin. 


8869P I Vitamin H. 
88691 , Vitamin K. 
8869U i Vitamin Ki, 


5-Ureldo-. See Citrullwe 
a-aramo-/S-hydrox> iso- 
valeric acid; 
j3,/3-dimethylserine 
2-hydroxy-3-mcthoxy be n - 
zaldehydc; 

3-mpthoxj salicylald'‘hyde 
See Biotin. 

See also l,i-Napht hoy ui none, 
2-raeth> 1-3-phytyl-l ,4- 
nuphtho<|Uinone 


(CEOjI'OHCH- 

(Nll2)C( OH 

CH,0(()H)CoH,- 

CHO 


2-methyl-. 

C3lHl(i()2 


• Name approved by the International ['nion of Phemistry. 

1122 


Mol 

W't 

288741 

230 44 
460 68 


lotin. 
262 32 

119 1 
416. 6t) 

416 66 

186 22 
228 28 

204 54 


375 03 

133 15 
152 14 

450 68 


COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 



Crystalline 




Solubility in grams per 100 ml of 

No. 

form, color 

Density 

g/ml 

Melting 
point, “C 

Boiling 
point, °C 




and index of 

1 


i 


refraction 



Water 

1 

Alcohol 

j Ether, etc. 

8rd9M 

sm cr ; [a] + 


154-4 5 


1. 

1 s. 1 

t s. org solv. 


109“ (ale.) 





1 1 

8146M 

S1.^3M 

col. liq , 1.4613 



; 100-2^ 

1 

i- 1 

s. 

s. cth 

S154W 

solid . 

0 971 

. 35-40 


1 



8154X 

81f)2M 

8169M| 

81fiflP 

SKiflR 



i 



1 


8174Q 

8178M 








S17flM 

8179T 

8184M 

yel pr f chi 


277-8 


1 • 

si ? 

s. me al ; 



! 

1 


1 1 

si s. cth., 
acet , chi. 


8283(1 

orth cr (iH 50 )| 


; 229- 30 d. 


V. s 


1 1 eth , chi. 

8322P 






i 


8322R 



! 

1 






- 2 4'=(al) 

1 

1 





S434M 

col Ikj or ( r 


’ 28 

1 

1 

1 

1 s 

1 

X cth., bz. 

854 (iM 

1 


105-6 

1 


j 


S.550T 

85()9M 


i 


[ 


1 

1 


80()0(i 

1 

col or yel liq 


-4 

143-4>» 

V si fe 

‘ * 

X eth , bz.; 






Hcn 

SGllM 
SGI IP 
8G17J 
SG2GM 
8G50M 
8()59M 
8GSGM 
SGiJOT 

rhomb nd. or 


I 

j 

1 ca 245 d. 

. i 

1 

si S. i 

I 

si S ' 

1 . eth,; s. a.. 


tab f w.; 






alk. 


[ttl -f 1 3“ in 
dll. HCl 







881 OJ 
SS31M 

pi. f. al 


21S d. ‘ 


s. 

1 j 

1 

i eth., bz , ft. 
acetate 

8S43T 

yel. nd. f. w., 


' 45 5 

2G5-6; 

i. 

s 

s eth., chi.. 


Igr. 



12810 



Igr., ac. a 

8869P 

886‘)T 




i 

1 



8869U 

yel. oil 

0 97':|i 


140-45 

i. 

si s 

v.s. pt't.eth.; 




1 

; i 



s aeet , cth., 
bz., ehl. 


For explanation* and al^brrviations sec bcprinning of table. 
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FORMULA INDEX OF ORGANIC COMPOUNDS 

Nuiribors refer to eompounds m the preceding table Physical Constants ot 
OrRanic Compounds. 

The arrangement of symbols in formulas is alphabetical except that C 
always comes first followed imrnediatelj' by H if hydrogen is present. The 
arrangement of formulas is also alphabetical except that the number of 
atoms of any specific kind influences the older of compounds. 

The numbers following any one formula are given in numerical order 
which is also their occurrence in the table of T»hvsical constants. 

Note: the letter S preceding any coniT>ouncl number indicates that it is to 
be found in the Supplement to the table Physical Constants of Organic 


Compounds. 

C 

CAgNO, 4062. 

CBrCIa, 5508. 

CBrN, 2959. 

CBraNO-, 1983. 

CBr4, 258G. 

CCIFi, SGOGM. 

CCIN, 2960. 

CCI 2 F?, 5617. 

CCI 2 O, 6876. 

CChS, 6878. 

CChF, 5683. 

CCI 8 NO 2 , 2687. 

CCI 4 , 2587. 

CCIiS, 5756. 

CF4, 2587 M. 

CHBra, 1981. 

CHCIF 2 , 5G04M. 
CHCI 2 F, 5619. 

CHCI 3 , 2679. 

CHFa, 3993. 

CHI 3 , 4898. 

CHN, 4783. 

CHNO, 2952. 

CHNS, 8185. 

CHN..O 0 , 6151. 
CH>Br3, 5743. 
CH 2 CINO, 242 a 
CH 2 CL, 5744. 

CH 2 F 2 , 5746M. 

CH 2 I 2 , 5747. 

CH2N2, 2947, 5613. 
CH 2 N 2 O 3 . 4049. 
CH 2 N 2 O 4 , 5634. 

CH 2 N 4 , 8163. 

CH 2 O, 3995. 

(CH 2 O)., 7050. 

CH 2 O 2 , 4016. 

CH 2 S 8 , 2579. 
CHaAsCb, 910. 
CHsAsO, 902. 

CHsBr, 5734. 

CILCl, 5738. 
CHaClHg, 5544. 
CH 3 CIO 2 S, 5713. 
€H3Cl4Sn, 8319. 
CHsF, 5750. 

CH 3 I, 5752. 

CH 3 NO, 3999, 4003. 
CH 8 NO 2 , 5661, 5759. 
CHaNOs, 5758. 
CH 8 NS 2 , 2415. 
CH 3 N 3 O 3 , 8755. 

CH 4 , 5684. 

CH 4 N 2 O, 4004, 4048, 
8711. 

CH 4 N 2 O 2 , 8747. 


Ce4N2S, 8768. 
CH 4 IV 1 O 2 , 4399. 
CH 4 O, 5719. 

CH402Si, 5710. 
CH402Sn, 5711. 
CH 4 O 3 S, 5712. 
CH40«S, 5769. 
CH 4 O 0 S 2 , 5722. 

CH 4 S, 5715. 

CH.AS, 913. 
CH^AsOa, 5701. 
Ce.N, 5729. 

CH 5 NO, 4825, 5725. 
CH 5 N 3 , 4391. 
CH.N3€>, 7880. 
CH5l^j04, 8712M. 
CH.N 3 S, 7884. 
CH-.O.P, 5709. 

6886 

CUbCIN, 5730. 
CHeCINiO, 7881. 
CH..N 2 , 4721. 

CnoN4, 4392. 
CH 6 N 4 O, 2558. 
CH«SU 7895. 

CIN, 2962. 

Cl4, 2588. 

(CN)x, 0425. 

CN40>., 5675. 

Ct>, 2583. 

COF 2 , 2589M. 

COS, 2590, 

CO 2 , 2.563. 

CS 2 , 2565. 

C2 

C2Br2, 336H. 

C2Br6, 3529. 

C 2 CIF., 3502 M. 
C 2 CI 2 F 4 * 351011, 3511. 
C 2 CI 2 O 2 , 6303 
C 2 CI 4 F 3 , 3555K. 3556. 
C2Cl4> 3862. 

C2CltF2, 3549K, 

3549 P. 

C 2 CI 4 O, 325. 

C2C1402, 3339. 
C 2 CISF, 3639 M. 

C 2 CI 6 , 3630. 

C 2 F 4 , 3862 M. 

C2Ffl, 3530M. 

C2HBr, 333. 

C2HBr3, 3866. 
C2HBr30, 1976. 
€2HBr302, 176. 
CeHBr.., 3538. 

C 2 HCI, 336. 

1124 


C2HCI3, 3867 
C 2 HCI.< 0 , 323, 2665. 
C2HCI4O., 177. 
C2HCb„ 3539. 
C2HF3O2, 180M. 
C2HI3O2, 181. 

C2HI-„ 3541. 
C 2 HNO 2 , 6382. 

C 2 H 2 , 328. 

C2H2Br2, 3821. 
C2H2Br20, 320. 
C2H2Br202, 133. 
C.H2Br„ 3546, 3547. 
C2H2CI2, 3822, 3823, 
3823A. 

C2H2CI2O, 18, 322. 
C2H2CI2O2, 135. 
C2H2r!,NO, 49 
C2H2C1 i, 3548, 3549. 
C2U2F2, 3826 M. 
C2H2F2O., 138M. 
C2H2I2O2, 139. 
C2H2N4. 8161. 

C 2 H.O, 5175. 

C2H2O2, 4363. 
CiH-O.,, 4373. 

C 2 H 2 O, 3 H 2 O, 6343. 
C 2 H.Br, 8860. 
C 2 H.«BrO, 319. 
C2H3BrO--, 119. 
C2H<Br3, 3552. 
C 2 H.(Br.O>, 1977. 
C 2 H 3 CI, 8861. 
C 2 H.CIO, 321. 
C2H..("I0., 123, 4042. 
C 2 H.CI 2 NO, 36. 
C2H..CI,., 3553, 3555. 
C 2 H 3 CI.O, 3633. 
C2H4Cl30>, 2668. 
C 2 H 3 F, 8863 M. 
C 2 H 3 FO, 356. 
C2II3F02, 149M. 
C 2 H 3 F 4 , 3557M. 
C 2 H 3 I, 8864. 

C2H4IO, 357. 
C2H4I02, 154. 

C 2 H 3 I 3 , 3558. 

C2H3N, 250, 5754. 
C2H3NO.., 6365. 
C2HaNS, 5135, 8197. 
C2H3N3, 8563. 

C 2 H 4 , 3809. 
C2H4BrCl. 3495. 
C2H4BrNO, 33. 
C2H4Br2, 3505, 3871. 
C 2 H 4 CINO, 34. 
C 2 H 4 CINO 2 , S3 502 F. 
C 2 H 4 CI 2 , 3507, 3874. 



FORMULA INDEX OF ORGANIC COMPOUNDS 


CsHiCIaO, 3607, 3670. 
CsHiFa, 3512L, 3801H. 
C 2 H 4 I 2 , 3513, 3894. 
C 2 H 4 N 2 O 2 , 4370, 6371. 
C2fl4N203, 262. 
r2H4N204, 3516, 4303. 
C 2 H 4 N 2 O.., 4302. 

4394. 

C2H4Ni02, 985, 8710. 
C2H40, 10, 3899, 8858. 
(C2H40)4_6, 5575. 
C 2 H 4 OS, 173. 

C 2 H 4 O 2 , 86, 4031, 4343. 
C 2 II 4 O 2 S, 160. 

C 2 H 4 O 3 , 4346. 
r2H40..S, 171. 
r2H406S2, 3781. 

C 2 H 4 S, 3900M. 
C 2 lIr,Br, 3804. 
C 2 Hr.BrO, 3601. 
C 2 H.CI, 3806. 


C2HoClHg, 5543. 
r.Hr.CIO, 3605, 3691. 
C-iHsCIOoS, 3583. 
C2HrF, 3903. 

TzII^FO, 3617M. 
3912. 

C2Ht,N, 3901. 8859. 
C2 H.sNO, 14. 31. 
C2H^N02, 2398, 3537, 
3918. 4269, 4344. 
CeH.NOi, 3027, 3917. 
C2H£,NS, 47. 
CoHsNaS, 3587. 

C 2 H.., 3488. 
r2HoAsri, 2276. 
r2H.,AsCli„ 2281. 
CimCd, 2284. 
r2flr.HK, 5537. 
C 2 Hr.lS 2 , 50. 

C-HlN’O, 3382, 8753. 
r.HfiNiOi, 3281. 
<'2Hr.N2S, 8754. 
C"2Hr.N302 H-O, 1927. 
C2Hr.N40, 8746. 
r2H,,0, 3785, 5749. 
<’'2Hr.OS, 5768 M. 
r2H.,02, 4290 
C.Hr.(>.S, 3579, 
5707M. 

CoHfiO^S, 3.580, 5767. 
€2Hr.04S, 3936, 4922, 
5764. 

<'^2HcOi.S,., 3575. 
<’2H*.S, 358(i, 5706. 
C’eHoSj, 3570. 5741. 
C2H,.Se, 5703. 
C^2Hr.Tis 5770. 
CiHeZn, 8987. 
<'2H7 As, 911, 912. 
C 2 H 7 ASO 2 , 2278. 
4^2H7B02, 1930. 
<%H7N, 3276, 3787. 
C’jHtNO, 27, 3698, 
3783, 4823. 
C^JItNOsS, 8109. 
C 2 H 7 N 5 , 1821. 
C^^H702P, 6893. 
<-2H7P, 6883, 6884.. 


(Continued) 

CsHKBrN, 3788. 
C2 HsC1N^, 3278, 3789. 
C2Hh 1N, 3789 M. 
CzHsNa, 3879. 4713. 
C2H«N2-H20. 3880. 
€2H8Si, 7892. 
€2H,oCl2N2. 3881. 
r2l2, 336R. 

C 2 I 4 , 3863. 

C 2 N 2 , 2958. 

C 2 N 2 S, 8191. 

C 2 N 4 O 6 , 260. 

C.7 

C 3 CI 3 N 3 , 2968. 

CaH 2 Br 2 , 7374 M. 
C 3 H 2 CI 4 O 2 H 2 O, 7206. 
C 3 H 2 N 2 , 5469. 
C 3 H 2 N 2 O 3 , 0419. 
CaHiO, 7257. 

CaHoO-i, 7258. 

C 3 H 2 O 5 , 5567. 

CaHiBr, 7.373. 

CsH .BrOu .5435. 
C 3 H 3 CI, 7374. 
C 3 H 3 CIO, 400H. 
C 3 H 3 CIO 2 , 389, 390. 
CaHaCIO,. 5439. 
(^3H3Cl302, 179. 

5294. 

CsHih 7375T, 7376. 
C 3 H 3 N, 400. 

C 3 H 3 IVO, 7016. 
O 3 H 3 NO 2 . 129. 

159. 

CsHaXS, 8177. 
CaHaNaOs, 2946, 2965, 
4063. 

CallaNaSs, 8200 . 

Callu 7062, 7372. 
CalliBra, 7225. 
C3HiBr20 ., 7306. 
CaH.CIN, S7319T. 
C3lIi<’L>, 7226. 7227. 
C 3 H 1 CI 2 O, 7201, 7202. 
CaH.Ni, 4851, 7449. 
Cill.N'O, 7450. 

<:3H4lV -OS, 4078. 

4675. 

C 3 H 4 NJO 3 , 455 
C3H»N.04, 6302. 
(’ 3 H 4 N.S, 8178. 
CaH4NiO*, 511. 

CaH40, 378, 7229, 
7380. 

CsH40., 385. 

CjHiOi, 394. 7013. 
C 3 H 1 O 4 , 5421. 

CaHiO., 8107. 
r3H40.., 5567. 
(CaRBO.*)., 4229. 
CaH.Br, 476, 7218, 
7219. 

CsILBrO, 7199, 7245, 
7322. 

C3lLBr02, 7297, 7299. 
CsRBrs, 7138. 

1125 


CsRCI, 478, 7221, 
7222 

CaHaClO, 3454, 7200, 
7246, 7246C, 732«i. 
C 3 H.CIO 2 , 126, 4039, 
7.301, 7303. 
C 3 H 6 CI 2 NO 3 , 7178H, 
7192. 

C 3 H 5 CI 3 , 7139. 

C 3 ILF, 487. 

C 3 H 5 FO, 7325M. 
C 3 RI, 488. 

Csil.IO, 3459. 7326. 
O 3 H 5 IO 2 , 7312, 7313. 
C 3 H.N, 3913, 7319. 
CaHaNO, 384M, 2953, 
4683, .5027. 5300. 
CsRNO-., 7612. 

Call, NO 1 , 54.30. 
C 3 H 5 NS, 5131, 8193. 
CsHsNbOj, 6361. 
CaHsNjOo, 4258. 
CsRNaO,, 6152. 
CsHoNaO* 512. 

OsHfi, 3062, 7217. 
CsHfiBrCl, 7079, 7080. 
CaHfiBro, 7091, 7092, 
709.3, 7094. 
CsHcBraO, 7177. 
CsHfiCINOa, S7090F, 
S7090M. 

CaHeCh, 7096, 7097. 
7098, 7099. 

CsHeCI'.O, 7178, 7191. 
CsHfiF', 7099 M. 
CaH.,I*, 7100. 

C 3 H..N.*, 7452. 
CjHtN-O, 8739, 8740. 
TsHoNoOS, 8716. 
CjH.N’Oa, 5420. 8714. 
03H,.N>03, 4074, 
r.<H6N..X)4, 2420. 
CaHcN-Or ) 

4235. 


CgHnNt, 5494. 

CaH.,0, 213, 468 7240, 
7266. 

CaHeOSo, 8884. 

CsHgOj, 103, 207, 4022, 
4268, 7277. 

CsHoOa, 161. 2572, 
4223, 4315, 4349, 
4681. 5283. 6290, 
7202M. 8651. 

CsROa, 4224. 

CaRS, 7241. 

C.aHt.Sa, 4001. 

CaRBr, 5100. 7343. 

CaHrBrO, 7174. 

raHvCi, 5101 , 7344 . 

raHrClO, 7176. 7189. 

CsHtCIO , 7148. 

CaHrF, 5104. 7350. 

CalM, 5106, 7.362. 

TillTN, 474, 8646. 

C 3 H 7 NO, 313, 4008, 
7198, 7267. 7271. 

CaUrNOS, 2423, 2424. 
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C 3 H 7 NO 2 , 420, 430, 
433, 435, 2305, 4270. 
5111, 5282, 7131, 

7 13 IF, 7367, 7860. 
C 3 H 7 NO 2 S, 3084. 
C 3 H 7 NO 3 , 5110, 7366, 
7887. 7888, 7880. 
O 3 H 7 NO,, 4241, 4242. 
16. 

C 3 II 7 IV 3 O 2 , 4286. 
C 3 H 7 IVAO 3 , 4249. 
C 3 H 7 N'a 04 S, 221 . 

CJHs, 7073. 
C^HsCINOl, 7870. 
C 3 H.N 2 O, 8720, 8730, 
8738. 

C 3 H.N 2 O 2 , 7341. 
CaHsO, 3720, 5008, 
7331. 

CsHsOi, 3020, 5028, 
7147. 7152. 

C^HsOoS, 4262. 
C 3 H.O 3 , 4228. 

CsHsS, 7162, 7164, 
8070. 

CaHqAl, 501. 

C3H9AS, 010. 

C 3 H 9 B, 1947. 

C3HyB02, 1940. 
C3il9B03, 5733. 
CsHgBi, 1916 . 

C 3 II 9 N, 5099, 7333, 
8624. 

C 3 H 9 NO, 3023, 4828. 
C 3 H 9 O 4 P, 5762. 
CsHqOcP, 4204. 

C 3 H 9 P, 0801. 

C3H9Sb, 7976. 
CsHioClN, 8625. 
C 3 H 10 N 2 , 7142. 7143. 
C 3 H 10 N 2 O, S7190M. 
CjHijNfiOi, 430 in. 
C 3 O 2 , 2585. 

C 4 

C^BrjN.O.S, 8219. 
CiBr3N02S, 8230. 
C4Br.S, 8236. 

8241. 

C4CI..S, 8237. 

C4Cl,oO, 3074. 
C.HBrOj, .5408. 
C4HBr-iS, 8238. 

.5400. 

C4HC1I,0, 4007. 

C 4 HCI S, 8240. 
C4Hl!N, 7001. 

CM!.-, 1005. 

<:iH.Br2S, 8218. 
ihU’ChO', S4070M. 
CiH^Cl'-S, 8220. 
CiHalNOaS, 8231. 
8222. 
<’iHiN204, 463. 
C4H‘.]V204S, 8226. 
4’4H2N2()3, 4086. 
C4H;.C)3, 5407. 

C 4 H 2 O,, 354. 


C4H3BrO, 4078. 
C4H3Br04, 4068, 5404. 
C4HaBrS, 8216. 
C4H3€lHgO. 4081. 
C 4 H 3 CIO, 4080. 
C 4 H 3 CIO 4 , 4060. 5405. 
C 4 H 3 CIS, 8217. 
C 4 H 3 IO, 4080, 4090. 
C 4 H 3 IS, 8230 
C 4 H 3 NO.S, 8235. 
CiH.iNOa, 4004. 
C,H.N.,04, 8868 
CtHu 2143. 

CiHaBr^Ou 8031. 
C 4 H 1 CLO., 8047. 
CaHaN-;, 7445, 7459. 

7.524, 8040 
CiH.NaOo, 8707. 
ClaHiN-iOa, 1013. 
CaHaNsOj, 3163. 
CaHaNL-Oi. 465. 
C4fl4N2Ox0, 8101. 

C 4 HJN 2 S 2 , 4308. 

CiHaO, 4075 
CaHaOo, 8164. 

CaHiOa, 8044. 

C 4 H 4 O,, 4064. 4358. 
.5399. 

C 4 H 4 S, 8211. 

C4H^,Br, S1091M. 
Call.BrO., 2912. 
C4H6BrOi, 8030. 
C 4 H 5 CI, 2688 

2013 

CiILCliO, 2211. 
CallCl^O., 178 
Cjfl.N, 480. 480, 
2017R. 7.580. 

S5.580X 
C4n,NO, .3455. 
CaUNO-, 131, 4045. 

7305, 8045. 
CMI.NOjSa, 8259. 

8260 

C4H,NOa, .5398. 
C 4 H.NS, 5124, 818*j, 
8263 

CxH.Nx, 2,56. 

Cail.N.Ou 8700. 

C 4 II., 1000, 1001. 2198. 
2201, 2976 

CaHoBr-O.., 134, 2244. 
r.H.cro-j, 136. 
C6H.,?V2, 48.53. 
C4ll(.N.O., 132, 4282. 

4676, 4677 
CalloNiO*, 4360. 
C- 4 H 6 N.O 3 , 4,54. 
CNHoN.Oi-a, 3470. 
CillnO, 381 M, 2900. 

7377. 8863. 

CiH.,0-, 387. 2065, 
2120 . 2262. 2010 . 
3065, 3469, 4017. 
.5025. 5580. 8014, 
S107W. 

C4Uc0.vSa, 327. 

187, 191 M. 
22.57M 2915,7615 
1126 


C 4 HBO 4 , 358, 4208, 
5120, 6350, 8020 
C4H(,0„ 3250, 4357, 
5060, 5411, 5412 
C4H.,0.., 8096, 8106. 
CaUfiO., H 2 O, 8094. 
CiHoOs, 8042. 

C 4 H 0 S, 8865. 

C.HiBr, 2111. 
C4H7BrO, 2271, 4999. 
CiHrBrOs, 120. 2242. 

3602, 4989 
C 4 H 7 CI, S7223M, 
S7223Q 

C 4 H 7 CIO, 2272, 5000 
CaH-nOo., 125, 3606. 
4043. 

CtHrClfO, 2674. 
C,Il7riaO.., 2212. 2666 
C 1 H 7 N, 2266, 400.5. 

5107. 7363, 7609. 
C 4 H 7 NO, 2909M, 

4906. 7608. 
C,H7N0;, 2067, 3146 
r4HTNOa, 317, 2257 K. 

6366. 8015. 
C 4 H 7 NO 4 , 153, 029, 
0.30, 931. 

C^H7X30, 2863. 
r4H7N30i, 1928 
riH7NS, 5134, 5137, 
8106, 8190 

C 4 HK, 2110, 2118, 2971 
3061, 7234. 

CiH^Bra, 7005. 
CIiHh(IM), 3668, 3707. 
(%H,Ol2S, 8061. 
CNHhNoO, 8717. 
C.H,N202, 4371, 6373. 
6374, 8017, 8713, 
8715. 

CxH.N.Ot, 402, 928, 
5306 

C4H^N2S, 8719. 
<l4H^NlO-, 7006 
<’,H.N404. 453 M 
C’jH^O, 2005, 2132. 
2131, 21.3.5, 2204, 
36.53, 3742, 3000. 
4095, 4074. S7248M 
CMIsOS, 174. 

C4Hs02, 94. 206, 441. 
2008 M, 2220, 3201.. 
3207, 3.301, 3472 M. 
4029, 4034, 4078. 
7287. 

8174. 

ClH^03, 143. 2249, 
22.50, 2251, 2575, 
4311, 4347, 4001. 
5287. 

C.HsOi, 3473M, 4226, 
8283 xM. 

C^UsS., 3373. 

CiHcBr, 2160, 2161, 
2162, 4057 
O.HtBrO, 3675 
CmH.CI, 2106, 2167. 
2168, 4058. 
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C4H9C1HK, 6542M. 
C 4 H 9 CIO, 38G9. 3690. 
C 4 H 9 F, 2179M, 4964. 
C 4 H 9 I, 2181, 2182. 

2183, 4966. 

C4H9N', 475, 7603. 
C 4 Hs.NO, 38, 2096. 
2205, 2214, 4975, 
4977. 5795. 
C 4 H 9 NO 2 , 425, 2037, 
2191, 2192. 2193, 
2237, 2238, 2239. 
2400, 2419. 4276, 
4971 4988, 7127. 
C'4H,]V0), 2086M. 
2189, 2190, 4970, 
7183?>I. S8283G. 
<'4H<.N04, 7155R. 
C 4 H 4 NO,,, 7155H. 
CH'.N.sO, 220. 

C4H41V702, 2862. 

C4H.NaOiS, 2207. 

C'4Hio, 1998. 4950. 
r4HioCcl, 2283. 
C4HioCl2Sn, 8316. 
CiHioFjSn, 8317. 
C 4 H 10 HK 4 5534. 
CiHioHkSo, 5547. 
C4HinN2, 6997. 

C 4 HU.N • 6H:0, 7000. 
C 4 H 10 N 2 O, 3226. 8763, 
8773 

C4HsoN20a, 3225. 
r4HioN;:03, S2328r. 
C 4 H 10 N 4 O.., 8755 M. 
C 4 H 10 O, 2149. 2150, 
2151, 3754. 3704, 
3902, 4951. 
C 4 H. 0 OS, 3935. 
C4HsoOSn, 8318 
C 4 H 10 O 2 , 2055. 2057, 
2059, 2000, 3515, 
.3612, 7150 

C4Hi(.0:S, 3632. 3933. 
C 4 H 10 O 4 , 3231, 0333. 
C 1 H 10 O 3 S, 3932 
IMiinOs, 3468. 
CiHioO.S, 2197, 3929. 
C 4 H 10 S, 2072, 3!130, 
7163. 

CiHioS., 3808. 
r4Hi(.Se, 3927 
CtHioSn, 8301. 
<'4H,oTtN 3937. 
C4H.oZn, 8980 
C’4 HuAs, 910M. 
<M1iiAs 04, 2042 
CMIiiBO’, 1938. 
C4 H,iN, 2153. 2157, 
2158, 3216, 4953, 
7340. 

C 4 HUNO, 2081 M, 
3010, 3615. 3794, 
7173M. 

C 4 H 11 NO 3 , 3215, 
7152R. 

C 4 H 1 SNO 8 . 7152M. 
C 4 H 1 SO 4 P, 3243. 
C 4 H 11 P, 0882 


(Continued) 

C4Hi?As2, 2274. 
C 4 H 1 JAS 2 O, 2279. 
C 4 H 12 A.S 2 S, 2280. 
C4Hi2Br2N2, 6998. 
C 4 H 12 CIN, 517, 3218. 
C 4 H 12 CI 2 N 2 , 6999. 
C 4 H 12 N 2 , 7436. 
C4Hi204Si, S57612M. 
C4Hi2Pb, 5327. 
C 4 H 12 SI, 7897. 
C4Hi2Sn, 8306. 
C4H,3N0 5 H 2 O, 520. 
C 4 H 13 N 3 , 3240M. 
C4H20N4O17VC 4H2O, 
3880M. 

C5 

CoH 20.'3H20. 2908. 
C3H3Rr03, 4147Q, 
4147R. 

C .HsBroN, 7471. 
C 0 H 3 CIO 2 , 4151. 
C 5 H 3 CIO 3 , 4147T. 
414717. 

C 5 H 3 NO 4 , 4127. 
C,H3N0., 4147X. 
C-.H«BrN, 7407. 
CiHjClN, 7468. 7469, 
7470. 

CsHiNt, 7420. 
Cr.H4N40, 4840. 
C 0 H 4 N 4 O 2 , 8879. 
C:.IIjN 403, 8780 
r',H40S, 8247 
C 5 H 4 O 2 , 4121, 7580. 
C&H 4 O 2 S, 8250, 8253. 
CdH40<, 2787, 4109, 
4147. 

C..H 4 O 4 , 360. 

C, II, CIO, 4082. 
CgHjN, 7460. 
CoH-.NO, 7514, 7515, 
7510. 

C:,HiNOS, 8248. 
CoH.NO*, 7505, 7602 
C.H,N02 H-0, 7506. 
C.H,NO.^, 7513. 
C,H-.N03S, 7508. 
C 5 H.N'., 407. 

C.H.'.N .O, 4404. 

CoHo, 3045. 

C:.H,.N2, 4222, 7462, 
7463, 7464 
C..H 6 N 2 O 2 , 8280. 
C 0 H 0 N 2 O 3 , 2693. 
CsHoO, 4093. 7909. 
CiHoOS, 4145. 8246. 
8258 

CaHuO*, 4134, 0465, 
6596, 7259. 7381. 
C.Hfi04, 2786. 5165, 
5548. 6422. 8856, 

C HrOi, 247 
C.HoO,., 3590. 

3139 

Cr.Hf,S^ 8232 8233 
CoHtN, 6583, 7595, 
7596. 7,597 
1127 


CfiHrNO, 4141. 

CsHyNOa, 130, S6300F. 

C 5 H-NS, 8265. 

CsHs, 1990M, 2199, 
3058, 6095, 6461, 
6462, 6463, 6464, 
6594, 6595. 

C 6 H.N 2 O 3 , 8725. 

C5HxN40i2, S6468J 
3057, 6691, 
7375. 8299. 

CsHhO*, 88, 386, 564, 
2911, 4128. 5347. 
6580R. 6525, 6585, 
8300, 8817. 

C 5 HSO 3 , 193, 4147Y, 
5348, 7614, S207C. 

C^H^Ot, 102, 4213, 
6423, 5446, 6352, 
7583 

C. 5 H 46 ', 2790, 4218. 

C-.HdOt, 4220, 4221. 

C-.HgBr, 3047 

CsHoBrOs, 5154, 7298, 
8811. 

C^HdClO, 4083, 5160, 
8829. 

CcHoClO-, 4038, 4041, 
7175, 7190, 7302, 
7.304 

C.',H9N, 2184, 2186, 
2269, 4967, 5158, 
7.320, 8826. 

C.II^NO, 5027M. 

C,H9N0>, 6524, 7059, 
7000, 7061 

C.HoNO.,, 7057, 7058. 

C.HoNO,, 4207. 4208, 
4209. 

C.B^NOr., 4205, 4206. 

CoH.NS, 5128. 5129, 
5130, 513.3, 8188, 
8190, 8195. 

C.H 9 N 3 , 4653 ^T, 

CoHio, 2116. 2117, 
2120, 2973. 3046, 
3063, 6564, 6572. 

CoHioBre, 6491. 

C5H,oCIN04, 4210. 

C.HioCIi, 6492. 

CoHioN.., 2940. 

C.,HioN;03, 4211. 

C-HsoNsS., 2594. 

CoHioO, 2100. 3056, 
3651, 5141, 8553. 
6558, 6586, 6588, 
0589, 7044. 7438, 
8790. 

C 5 H 10 OS 2 , 2577. 8878. 

Cr,Hio02, 101. 107 
2232. 2257, 4020. 
4021, 4028. 4140. 
4985, 5143. 7040. 
7282, 8795. 

CMxoOi, 205. 2568. 
3621, 5155 5150, 
,5286. 8816. 

C:.HioO., 4225, 4239 
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Cr.HioO^, 877, 878, 
5392R. 77‘J2T. 8969. 
C-,HioO.„ 880 
C\HuBr, 535, 2006, 
4928, 7081. 

C.HiiCl, 537. 2013. 
2015, 4929, 6489, 
0490, 7087. 

C-.HiiF, 545JM. 

547. 2024, 
2020, 4938, 7115. 
C\HuN, 7013. 7605. 
CMIiiNO, 2101, 4006, 
4142. 5142, 5142M, 
0554, 7045, 8791, 
8793. 

C.HiiNO., 555. 1792, 
2397. 2405 M, 2410, 
4942. 5153, 5101. 
8800, 8807, 8808, 
8831, 8832, 8833. 
CoHiiNOiS, 5723, 

5724 

C^HnNOa, 4941, 
S8831M. 

C:.HuNOi, 7154M. 
2028, 6481, 

7101 

C0H12CINO., 427. 
C.H12N2O, 8723 M. 
8723P. 8723S, 8720, 
8727, 8749. 8760. 
C0H12N2O2 , 6321. 
C.>Hi 2N2S, 8728 
CV.H12N4O3 , S2328IM. 
C,Hi20, 2084, 2090. 
2091, 3681, 3728. 
3737, 3752, 4923, 
6534, 6538, 6545, 
7179 

C’oHnOi, 2056, 2058, 
2063, 5020, 0517, 
0518, 0519, 6520, 
7154. 

C.Hi20„ 3239, 7155. 
CV.Hi 204, 0408 
C’r,lli20., 41 7 M, 879. 
C.HioS, 2073, 2074, 
2075, 6529. 
CsH.aBO-, 1937. 
C.HuN, .530, 534, 

2154, 2155, 3224, 
4920, 4954, 7335, 
7330. 7337. 
O.HuNO, 3795, 6125. 
C,oHuN02, 3024. 

7152H 

2282 

Cf,Hi4N2S2, 24 10 
r&HuO,Si, S3578Q. 
2695. 

C’oHioSb, 858. 

Cg 

CV-Bre, 1224. 

C6CI4O2, 2070. 

C«€l.„ 1225. 

CeHBr., 1259. 


(Continued) 

CnllBr .O, 6788. 

C.HCliOi, 7731. 

CgHCX, 1260 

C.HCl.O, 6789. 

CgHI., 1262. 

CbH 2 Br 4 , 1278 . 1279 . 

(IbHiBrbN, 673. 

C6H2CIN4O0, 1163, 
6971. 

CbH.Cl->Oo, 7719. 

CI 6 H 2 CI.O 3 , 3136. 

CbH 2 Cl>Oi, 2671 . 

C„H2C1i, 1280, 1281, 
1282. 

CbH^riiO^, 4813. 

CbH^C’l.N, 074. 

C,HJ4, 1287, 1288, 
1289. 

r.,H2N20s, 6145. 

CbH.NiO.,, 0803. 

CbHjBr-NO,, 0731. 

CeHaBr,, 1295, 1290, 
1297 

CbH.iBr,0, 0800. 

CblliBriO., 7770 

CbH3riN><)i, 1153, 
1154, 1155, 1156, 
1157 

0738 

1298. 1299, 

1.300 

0807, 0808. 

4814 

ObH^riiN, 683, 084. 

CbHiIf, 1308, 1309, 
1310 

()809 

('..HaNOu 7727. 

C..H3N,,0.„ 1317, 

1318, 1319 

CcIIiNsOt, 0812, 

0813, 0909. 

<\,H3N30^, 7<)87. 

CcUiBrC’l, 1134, 1135 

CoHjBrCIOiS, 1391. 

CblltBrF, 1137. 

CbHiBrI, 1138, 1139, 

1 140 

CbHiBrN02, 1141, 
1142, 1143 

CoHiBr-, 1170, 1171, 
1172. 

C,.H4Br2N20., 600, 007. 

CfJI»Br>0, 0729. 0730. 

CoHiBr.N, 688. 689. 

CbH4CIF, 1157M, 

CgH.CII, 1158. 

CbUiClINO, 7710. 

C0H1CINO2, 1100, 
1161, 1102. 

CcHjCINOi, 6719 , 
6720 , 0721 , 0722 . 

Cr.IIirK 1174, 1175, 

1 176 

<lbH4C:i>N2, 7715 
615. 

C’cH.ClIiO, 6732. 0733, 
0734, 6735, 6736, 
0737. 


COMPOUNDS 


c,,H 4 ri.o»s 2 H 2 O, 

S1384M 

090, 091, 

092. 

Cbe 4 FI, 1223. 
C..H 4 FIVO 0 , 1223TI, 
1223K, 1223I\I. 
Cf.H 4 lN(F, 1234, 

1235, 1236. 

C.,Hil 2 , 1190, 1191, 
1192. 

Cr.Hil-O, 0740. 0741. 
€(,HiN 204 , 1200 , 1201 , 
1202. 

r.,HiN20„ 0748. 0749, 
0751, 0752, 0.753. 
Cr,HiIV20n, 7700. 
C:f,H,N40.„ 095. 

CbRifK., 7714. 

C\H,ObS, 8244. 

CbHiO., 2847, 7721. 
CbHiO.S, 8254, 8255, 
8250. 

CbHiO., 3133, 4110. 
7730. 

CbH.BF:, 1942. 
CV,H,Br, 1132. 

CfiH .BrO, 6705, 6700, 
0707 

C'blF.BrOS, 5191. 
(V,lI,Br() 2 , 4804. 
(’bll.BrOiS, 1382, 

1383 

C’bH.BriN-, 1344. 
(VH.C’I, 1152 
CV.H.C’IHk, 5.545. 
C’oH'.riNj, 1341 
€f,H,riO, 0710, 0717, 
6718 

ClbH.CinS, 5197. 

C„ll XlOj, 4805 
CMl.CiOS, 1390. 

C\H, ('!<), .S, 1 184 
C’bH.C’l N, 009, 010, 
Oil, 012, 613 
CbH.CLP, 0881. 
(’(Ji.C’luSi, 7898. 
C'bll.F, 1221 . 

1231. 

rjI.IC), 12.17, 0708, 
(>769, 0770. 
r,,H,102, 1238. 

1257, 4098. 
C’bH.NCF, 12.50, .5075, 
(.134, 0780, 09()5 
CbH.NOn, 01 3(), 0783, 
0784, 0785. 
C.H.NO.S, 1388 
CVII'.NO.S, 082:i 
(Vlli-.N,, 1291, 171(>. 
1343 

027, 028. 
()907. 

47.14. 

ClbH.NaO.S, 1377. 
<\H.„ 1113, 4.540, 4547. 
CML.BBrO', 1934 
C\H<,BC102, 1934M, 
1935. 


1128 
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C(,H«BrN, 593, 594, 

595 

2994, 2995. 
Ct,H.,CIN, 600, 601, 
602. 

C.HhCi,,, 2996, 2997, 
2998, 2999. 

Cr,H(.FN, 637K, 6.37M, 
637P. 

C(,HuIN, 644, 645, 646. 
Cr.HnN-O. 672, 6128M. 
Cr,H.N'.Oo, 668, 669, 
670, 671, 7717. 
C.Hr.NjOi, 6679, 6680, 
6681, 6682, 6683, 
6684, 6685, 6686, 
6687 

Cf,H.,N.O,.S, 0822. 
C5H<.Nt0.t, 8781, 8782, 
8783 

CJL,Ni04, 4707. 

6667. 

C,.H«OS, ,5264. 

Cf,Hr,0*, 4126, 4791, 
5237, ^528, 7740. 
G.HfiO'S, 1371, 8243, 
8251. 8252 

1.368 

Cr,H.,0-„ 1404. 4112, 
4147M. 4147V, 

6866. 7545 
CoHnOiS, 1376. 
CcH.O), 139.5, 1396, 
.5278, 5801 

Chill, OtS, 6819. 6820. 
Cf.Hi.CK, 364, 1228, 
3067 

ChHfiO^S,, 1406. 

ChHhS, 6804 
ChHhSi, 4809. 7761. 
CVHtBO', 1939 
C5,H7BrN.-, 4699 
Chll7(’lNi, S6836M. 
Cr.HyN, 571, 6961, 
6962. 6963 

C,H7N0, 4827. 6674, 
6675, ()676, 7485, 
7590 

ChIl7N'OS, 46 
C:H7N0-S, 1372. 
Cr,H7NO.S O, 

6326 

C„H7N0,S H’O, 8060. 
<l .li7NO.tS C >H.O, 

5576. 

ChICNOiS, 6821. 
C.,H7NS, 6688, 6689, 
0690. 

ChlCN^O.s 4727, 4728, 
4729. 


ChHvOu S6858Q. 
ChH7P, 6887. 
evils, 2982, 2984. 
eVHsAsNO.,, 895. 
ChHsCIN, 572. 
ChHsCliO., 417 
CnlisN., 4730, 5176, 
6836, 6840, 0845. 


ChHsNaO, 6724, 6726, 
6727, 6728. 
CoHsN 20.S, 8049. 
ChHsN20i, .572F. 
CfiHsNoOis, 5482. 
C,.HsO, 4085. 

CoHsO., 3010, 3011, 
3745, 4139, 7924. 
C,,Hh04, 2974, 2975, 
4066, 4067, 5297, 
5401, 5428. 

CVHsOe, 924. 5413, 
8570, S4204F. 
C,.Hs07, 2792, 5019, 
5118. 

C.,HsOs, 8571. 
tVHsS, 8223, 8224, 
8225, 8227. 8228. 
C,.H<.CIN2, 4731. 
CoHsClO^, 194. 

CoHgN, 7592, 7593, 
7594 

ChH9NO>, 4406. 
Cf.H..NOH 8547. 
CcHoNOt, 6368. 
CVHqNO.., S164T. 
CcHhNs, 1398. 1399. 
CoHyN.O, 6805. 
ChU.NjO-, 4654. 4655, 
4656 

CeHsNaOa, 3010, 5031. 
C..H»Nu, 5493. 

CoHio, 1993. 3029, 

4541, 4542, 4050, 
4651. 4651 F. 
eMIioChNaO, 6725. 
C'hllioNi, S5771M. 
CoHioO, 485, 3023, 
4634, .5.563. 6596R. 
CVH 10 O 2 , 408, 416M. 
2133, 2363. 2914, 
4544 M, 4585, 4631, 
6580(1. 6584, 
S7277M. 

ChHioO,, 192, 4263, 
7318 

CoHioOw 410, 4293, 
5070, 5459. 5460, 
6347, 8023, 80.33. 
C.,Hu.O„ ,5296. .5415 
(CfiHioO,)., 2633. 3143, 
4288, 5346, 5353, 
7938 

CVHioO,., 4186, 8095. 

8100. 8103 
CVH.oO., 4156. 

S4204K. 

ChU.oOs, 460M, 5799, 
7811. 

ChHioS, 492 
<VH,oS.„ 496. 

CVHiiBr, 2990. 
CcHiiBK>2, 2243. 2359, 
4990 

CfiHuCl, 2991 
ChHiiCIO, 2374. 
CVHuClO-, 124. 4040. 
<;,HnCn.>Ni02, 4658 
C«HiiCl,Oj, 3554 
1129 


COMPOUNDS 


CgHhN, 550, 2268, 
2372, 3160, 4939, 
5009. 

ChHiiNO, 7023. 

C6HuN02, 4584. 

CoHiiNOa, 408A4. 

CeHiiNS, 5125, 5132, 
8194. 

CGH 11 N 3 O 4 , 2790M. 

CcHiiN-., 1366. 

C 6 H 12 , 2112, 2113, 
2114, 2119, 2988, 
4618, 4623, 4628, 
6509, 6570, 6571, 
6578, 6579, 6580, 
S3047M, S4623A, 
S4023B, S4628A, 
S4628B. 

C(,IIi2Cl20, 3669. 

C 6 H 12 CI 2 O 2 , 5. 

ChH,2Cl3lV, S8600Q. 

C6Ht2l2, 4563. 

C6H,2N2, 215. 

C 6 H 12 N 2 O 2 , 409, 6372. 

C6Hi2N-04, 6357. 

Cf.Hi2N>04S2, 3085, 
3086, 3087, 3088. 

C 6 H 12 N 2 S 5 , 8053. 

CVH 12 N 2 SW 3357. 

CVHi2N2SiZn, 2413. 

CVHr.Ni, 4552. 

C 6 II 12 O, 2208, 2.345, 
3017, 4610. 4614, 
6556, 6557, 6560, 
6587. 6590, 6987. 

C 6 H 12 O 2 , 91, 92, 100, 
2225, 2245, 2246, 
2247, 2350, 4018, 
4027, 4981, 6005, 
5148, 6555, 7047, 
7256M, 7286, 7290, 
8801, 8819, 8820. 

CcHiiOs, 2362, 3613, 
5340, 6429, S4996F, 
S5286M. 

ChHioOo, 4061. 7618. 

CVHiaO.-HoO, 7787. 

CbHi20f., 462 AI, 498 AI 
4057, 4155, 4189, 
4404AI. 4848M. 
4894, 5485, 7926, 
809 lAI 

CbHuOi. H20, 4190, 
4191. 

CbHi^Ov 4154. 4185. 

CbHi-Si, 26, 8672, 

8673 

CbHuBr, 4559. 

ChHjaCl, 4660, 4561. 

CbHnClOi, 2('.77. 

CVHnl, 4,570. 

CbHnN, 3037, 6994, 
6995, 6996, 7025. 

CoHisNO, 2346. 2349. 

€..HisN02, 2396, 2422, 
4648 . 5065 , 5066, 
5067, 5068. 5341, 
5342, 5797, 6211, 
6212, 6213. 
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C„HhNO„ 4050. 

4 ISOM 

CoHi,iNS:, 8175. 
CoHuNsOs, S2709^r. 
Colin, 2018, 2010, 

4550. 6503, 6504. 
CgHhHk, 5540. 
CcHnN^, 7005 
CcHuN’O, 3272, 3340, 
8748 

CcHnN-0>, 5300, 5301. 
CgHmN^Ot, 204. 
CoHuNiOj, 801. 802. 
CcHnO, 2082, 2088, 
3678, 3070, 3727, 
4593, 4601. 4604. 
5103, 0502, 6535, 
6530, 0537, 6540, 
6541, 6551. 6552, 
6088, 7358. S3755F 
CoHi 40S, 7370M. 
CoHuCh, 3, 3603. 4.581, 
4582, 0.521. 6086. 
CfiHuO^S, 7370. 
CfilluOa, 3237. 7103M 
CbHnO,, 8606. 
C6 Hi 40(S, 7368. 
CfiHnOo, 7786 
Cr-HnOfi, 3406, 5481 
CoH,40o V,H.0, 7025. 
CgHmS, 4500, 5112, 
7360 

CfiHisAI, 500 
CcHisAIOa, 409. 
CJIisAs, 015. 
CeHisAsOa, 3802. 
CcniGAs04, 3801. 
CfiHi.B, 1044. 
Cr.Hr.BO-,, 3803. 
CeHi'.Bi, 1915 
CcHnClSn, 8313. 
CcHr.N, 531, 2 153 II, 
2153H, 2157.M, 

3271. 3345, 4641, 
5050, 7341 M, 7341 T, 
8596 

CsHnNO, 3604 M, 

3608, 301 0.M. 
CsHi-.NO., 3617, 3701. 
CcHnNO,, 3626. 
CgHigOP, 6880. 
Cellr.O.P, 3020. 
CcHi.OiP, 3025. 
CcHnP, 6888 
C 5 H 1 ..PS, 6800. 
CnHioSb, 7975. 
CgHigCINO, 2608. 
CcHigCIN, 8507. 
CoHicN-, 4578, 

S3881M 
C.,Hir,OSi, 7001. 
CgH.gSI, 7800 
C(.IIirSii, 8302. 

Celo, 1220 
CoOc'HHaO, 3014. 

Ct 

CTHaBraOi, lOOOM. 
C7H.^C1N -O.,, 1 720. 


(Continued) 

CTHriCbOj, 1610, 

1611, 1612 
C7H,N.-,07, 1072. 
C7H3N.sO^, 1626 
CrHiBrClO, 1725. 
C7H,BrN, 1630. 
C7H.Br.O., 1512, 

1513, 1514, 1515, 
1510 

C7HiBr40, 2870. 
C7H4riN, 1640. 
C 7 H 1 CINO 3 , 1728, 

1720 

C7H,CI.02, 1517, 

1518, 1510, 1520, 
1521, 1522. 

C 7 H 4 CI 2 O 3 S, S17251M. 
C 7 H 4 FJNO 2 , 8417M 
C 7 H 1 N 2 O 2 , 1042, 1643, 
1644 

C 7 H 4 N..O,, 1057, 1058. 
C 7 H 4 N.O.,, 1.530. 1537, 
1538. 1530, 1.540. 
C7H,N207, 7840. 
C 7 H 4 O 7 3 H 2 O, .5400. 
C'TH.BrO, 1723 
C7H:,Br02, 1408, 

1400, 1500. 
C7H.,Br2N02, 8304. 
C 7 II .ClF.s 8357. 
C7H.-X’10, 1048, 1040, 
1050. 1724. 

C 7 H 3 CIO 2 , 1.503, 1504, 
150.5. 

CVHsCbF, 8366 .M. 

C 7 II n.-N, 614 
C7H,CI.N0«. 8367. 
8368 

C:H-,CI„ 8416 
CtH.FO, 1732. 
C’tH.FO-, 15.50, 1.551, 
1552. 

CvH.F,, 8417. 

C7H-.IO, 1735. 
C 7 H 0 IO 2 , 1.564, 1.50.5, 
1566. 

C 7 H..N. 1635, 68.55. 
C 7 H.NO. 771. 5028. 
C7H,N02, 1720. 
S1710M. 

C7H.N0<, 1060. 1070. 
1071, 1.584, 1.585. 
1580 

C7H,N0..S, 7812 
C7H.,NOt, 1.57.5, 1.578, 
1581, 2710, 3201, 
5384. 7600. 

C 7 H.NO 1 H 2 O, 5016. 
C 7 H NOi I ' 

3340. 

C 7 H..NO., 7852 . 78.53. 
C 7 H .NO . H 2 O, 7851. 
C7H,NS, 5136. 8108. 
C 7 H.NS., 1707. 
C7H,N„ 1342. 
C7H,NiO, 1722 
C7H5N.tOb, 8419, 8420, 
8421. 

C 7 H.N 3 O 7 . 727. 2885. 
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C7H7N.,Os, 0317. 
C7Hr.N-,Os, 8100 
C7HBrCI, 1768. 176<*. 
CyHoBrNOo, 8345, 
8340. 8347 
C7H..Br.., 1774II. 
C7H.,CIN0, 1084, 

1085. 1086. 
C 7 H 0 CINO 2 , 8350. 
8360, 8301 

C 7 HGCI 2 , 1770, 1774R 
C 7 H 6 F., 1070M 
C7HF,N, 8.500 M 
C 7 H 6 N 2 , 787. 1430. 

1637. 1638. 2051 
C7HnN20, 1432 
C7H,N202, 1091, 1002, 
1003. 

C7Hr.N20„ 782. 783. 
784, 785, 1 478. 147'* 
1480, 1481, 1482. 
1483, 8378, 8379. 
8380. 8381. 8382. 
C 7 HGN 2 O,, 721, 2871. 
2880 

C7Hf,N,04, 3<)07M. 
CVHeO, 1037 
C 7 HOS, 1006. 
CtHrO', 381, 1001, 
1002, 14 40, 7822, 
8527 

CVHrOi'S, 1500. 
C7H,0.i, 1550, 1500, 
4000, 6508, 7383, 
7780, 7820 
C7H,0., 1523. 7380 
C7 H()i 1' ..HiO, 7782 
7784 

C.H O, 3H.O, 4108. 
7783. 

C7H„OiS, 1386 
CtHgO., 1613, 1014, 
1615, 41 ()0 
CtHO'.S 2H.O, 1002 
C7H„0=.S It, 00. 

1603 

C7H.,0,„ 1605 
CyllyBFj, 1043. 
C7H7Br, 1706, 8341, 
8342, 8343. 
C7lI,BrN«0., 851 1 
C7H7BrO, 719, 720 
C7H7BrU., 41478 
CtH.C'I, 1767, 835 3, 
8354, 8355. 
CtHtCIHr, 5546. 
C 7 H 7 CIO, 1740. 
C 7 H 7 CIO .S, 84 9, 
C7H7CI>N04S, .1205 
C 7 II 7 F, 1773M, 8 388. 

8380, 8300. 

C 7 II 7 I, 1775, 8304, 
8305, 8306. 

C 7 H 7 N, S74<l5r;. 
C 7 H 7 NO, 772, 1041, 
1042, 1046, 1047, 
1070, 4014, 8405, 
8406, 8407. 
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C^HrNO , 773, 1088, 
1089, 144G, 1472, 
1473, 7825, 8402, 
8403, 8404, 8612. 

723, 724, 

725, 1753, 1754, 

1756, 2872, 2873, 
2874, 2875, 2881, 
2882, 2883. 2891, 

2892, 7846, 7847, 
7848 

CtHtNO.S, 1596, 1597. 

1 598 

8415. 

TtHtO-P, 1592. 

CtH,, 8336. 

CTHsBrN, 8510. 
C-IIsN-, 1040, 1095, 
1.326 

CMI.NiO, 660, 661, 

667, 1080, 1081, 

1082, 1083, 1456, 

8759 

657, 658, 
659, 1507, 1508, 

1509, 1510, 1511, 
8491, 8492, 8493, 
8494, 8502, 8503, 
8504, 8505, 8515, 
8516 

TtUsN'S, 8761. 
C'7H^N^02, 8172, 8173 
rrH.N.O:, 4391 R. 
^7H^O, 715, 1738, 

2866, 2878, 2886. 

1744, 1745, 
2894, 4383, 4667, 
6316. 6776, 6777, 
7539. 7770 7857, 
8439 

('tH.Oi, 4135, 4147G. 
4147\V. 7538, 7554. 
7585. 7768, 7769. 
C'-H-0,S, 8431, 8433, 
8434 

C-HsS, 2877. 2884, 

2893. 8438. S8070M. 

1933, 

1940M, 1911. 
r H.N, 655. 1758. 

5381. 5.182, 5383, 
7474, 7475, 7476, 
8485. 8497, 8507 
C 7 H..NO, 712, 713. 

714, 1779, 2868, 
2869, 2870, 2879, 
2880, 2887, 2888, 
4821, 4829, 4830. 
4831, 6780. 

8428, 

8429. 

C'.HmNO.S, 8432, 8435. 
7882 

1608, 1609. 
r7H..N.,S, S7882M. 

S7882Q 
CtHk,, 8372. 

(' HuBr.Oj. 5441. 


C 7 H 10 CIN, 655a1, 
8497 M, 8507 M. 

C 7 H 10 N 2 , 4696, 4722, 
4736. 4737. 4738, 
6848, 8534, 8535, 
8536, 8537, 8538, 
8539. 

(IvHioNjOoS, S8048V. 

(ItHioOj, 3033, 3723. 

C7Hio04, 3051, 3052, 
8114, 8116. 

C^HioOs, 246, 5568. 

C 7 H 10 S, 8242. 

('7HnBr04, 5436. 

C'7HnN, 7598. 

CtIIuNO. H.O, 886 

CtIIi*, 2981, 3032, 
4450, 4515, 4516, 
451 6 F. 

C 7 H 1 .O, 2980, 3025, 
3026, 3027, 4651 H. 
4651 R, 659GH. 

C7Hi-02, 385K. 2221, 
3005, 4632, 4979, 
5580N, 5580U. 

C 7 H 12 O 3 , 198, 3006. 
5349. 


C 7 H 12 O 4 , 5422, 5453, 
6982, 8034 
C 7 H 12 O.-., 4231. 

(I 7 HUO,., 5'569. 7633. 
C’7HuBrN-O:,.406R. 
€7HnBrO-, 8812. 
C 7 HnN, S3445D. 
C7HnNO,^14 
C7HnN02 H 2 O, 7931. 
ClH^u 2115. 2978. 
3002. 4495. 4496, 
4497, 4619. 4620, 
4621. 4622 4624, 
4625. 4626. 4627, 
46.30, 6565, 6566, 
6567, 65(>8. 6573, 
6574. 6575. 6576. 
6577 

r7HuN204, 5426 
€7lluN>0,S2, S,3382M. 
OHnO, 2979, 3020, 
3021, 3022. 3435, 
4489, 4490, 4492, 
4611. 4615. 6559. 
r7Hi402, 89, 99. 2235. 
2248. 2355. 2.364, 
2365. 34 17, 402e>. 
4088, 4984. 1987 
5145, 7280. 7285, 
8798, 8814, 8815 
CtHuOj, 2574. .5285 
C7H14O,,, 4202, 4203 
C7H14O7, 4184, 5484. 
C'7Hi,Br, 4459. 

Tt II r.n, 4460. 

CMIr.I, 4465 
CtHi.N, 3041. 6592 M. 
7018, 7020. 7021, 
7022. 

CtHiNO, 3436, 4612. 
7035, 8793H 
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C 7 H 1 r.NO>, 2418. 4513 
C7 Hi«, 2041, 44.58, 
4571, 4572, 6493, 
6494. 6495, 6496, 
6498. 

C7Hir.BrN02, 2696. 
CtHigO, 2092, 3660, 
3726, 4478, 4481, 
4484, 4599, 4600, 
4602, 4603, 4607, 
4608, 6539, 6546, 
6547, 6549. S3682M, 
S3753J 

C7Hi<,0>, 4475, 5640 
C 7 H 1 BO 3 , 6331. 
C7Hi,,OiS>, 7076 
C7Hi(, 0,, 6602. 
r7Hi..S, 4476 
C 7 H 17 N, 530M, 4.503, 
464 IM. 

C 7 H 1 .O 3 SI, S.5707M- 


CsBr„S>, 1920 
CsH>Cl404, 6926. 
CsHiClNO, 4918. 
CsH^ChO:, 5094, 6950, 
8130 

CsH^N:, 5093. 8129. 
CsH 4N20., 4916. 
C^H40.>S, 8209. 
CsHiOa, 6933 
C^HsBrOu 6915 
C.HbCIOu 6916 
CsH.NO, 1730 
C^II..NO.>, 1.506, 1721, 
4912. 6943. 
rsH.,N03, 4919. 
C^H^NOl, 6942. 
CsH.NO., 4376. 
C.H.NOr,, 6924. 6925, 
7509H. 7509K, 

7512. 8128. 8623. 

C H NO. 

1790. 2554, 5092. 
CsH,, 1220. 

CsH.BrjO, 283. 
CsHr,Br->02, 6874M, 
8965M. 

C.H.ChNO, S83M 
CsHbIIrOj, 5535. 
CsHFO^, 8843 H. 
C.HuNj, 7630. 7733 
C^HbN.'O, 4850 
CHoND:, 4892. 8524, 
8525. 

CsHt-NiO.., 8472, 
Sl540r, 

CsHeNiO., 466 
1437. 

C\HbO.*, ,5079. 6898, 
6936, 8117 
ChHbOb, 4377. 5080, 
6899. 7040, 8118. 
C^lIB04, 5081 . 5082. 
.5083. .5084 . 6906, 
7042, 8119, 8120 
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CkH.O., 5088, 5089, 
5090, 6922, 6923. 
CsHgOg, 8126. 

CsHeS, 8208 
ChH.,S2 , 1919. 

CnHyBr, 7992, 7993. 
CsHvBrO, 274IVI, 275, 
276. 

C^HtBfOs, 8842 
ChHtBfiO, 8940 M, 
8947 M. 

ChH-CI, 7994, 7995, 
S7993T, S7993U, 
S7993V. 

CsHtCIO, 279M, 280, 
281, 8528. 

C.H-nOj, 731. 
C\H7CI0,, 8843. 
CsHtF, S7995IM, 
S7995N. S7995P. 
ChHtIO,, 8843 M. 

8843 N. 

C^HtN, 4881, 8518, 
8519, 8520, 8522. 
CsHtNO, 1719, 4891, 
5029, 5479, 6383, 
6946. 

CsHtNO', 0384, 7999, 
8000, 8001. S800ir. 
ChHtNOi, 296, 4910, 
0370 

CsHvNOi, 1577, 1580, 
1583, 8482. 8789. 
C.H 7 N.S, 1705, 5126, 
5138, 5139. 
C.H 7 N..O 2 , 5374. 
CsH7N 04 
CMItN^Oo, 8924, 8939 
C.Hs, 7991 

5577. 

C'sH.BrNO, 57. 58. 59 
C\H„Br2, 8896. 8912, 

8929. 

CkHsCINO, 00. 01, 02 
CbH.CL, 8897, 8913, 

8930. 

C^HJNO, 71. 

C«H.N2 , 2948. 8521. 
C^HhN-OS, 8721 
CsHsN^O-, 0901 , 7793 
ChH.N20j, 70. 77, 78 
C«HsN204, 4279, 8901, 
8902, 8903, 8904, 
8917, 8933, 8934, 
8935. 

ChH«Ni 04, 13M 
CHHhNGOn-HaO, 5803. 
CaHsO, 267, 3774. 
0815, 0810, 8327, 
8328, 8329, 8330. 
ChHsOi, 287, 701, 

1065, 1401, 2137, 
4019. 6008, 0874, 
8440, 8451, 8458, 
8464, 8964, 8965, 
J8286W, S280X. 


(Continued) 

C\HsO„ 166, 285, 705, 
1570, 1571, 2895, 
2890, 2897, 2898, 
2899. 2900, 2901, 
2902, 2903. 2904, 
4103, 5102, 5475. 
7041. 7737. 7830, 
8445. 8473, 8474, 
8475, 8838, S8843T. 
ChHH04, 2980, 3132, 
4157, 0325, 0917, 
6918, 0919, 8830. 
CsHsO., 3134. 4117. 
CsHoBr, 1130, 8893, 
8894. 8909, 8910. 
8926, 8927. 
CsHgBrO, 0058. 
CnHori, 8895, 8911, 
8928 

CsHaC'H), 00.59, 6060, 
S(>000(' 

CsH.N, 7401 
C\H9N0, 52. 208. 271 , 
272, 273, 8331, 

8332, 8333 
CsHoNO-, 00. 07, 08, 
703 M. 775. 1215. 
1210, 1217, 1477, 
2394, 4280. 8470, 
8471, 8900. 8907, 
8921, 8922, 8923, 
8938 

0001 , 0002 , 

0663 

f\Hc,NS, 83 
CvHio, 1210, 8892, 
8908, 8925. 
CsHioBrN, 597 

IIkNiO., 

2293 

C.HioN-, 15. 1325. 
CMlioN.-O, 54. 55. 50. 

625, 4091, 8722 
CsH,oN-0., 622. 023, 
624, 4273 
CsH.oNoO^, 00.54 
C^HioN.S, 8723 
CsHioN^O-, 2280 
CsHioO, 1751, 2.5.33 
2534, 2535, 3005, 
3760, 3707, 3708 
0645, 0055. 6760, 
0701, 087.3, 8942, 
8943, 8944, 8945. 
8946, 8947. 

C«HioO., 7.32. 1195, 
1196, 1748. 2864, 
3629 M, 4800, 4807, 
4808, 0750, 0757, 
0758, 7750, 7757. 
7758, 77 . 59 . 7762. 
8850, 8970, 8977. 
8978. 

Cl.HioOiS, 8079. 
CNHioOt, 2917, 4113, 
4137, 4147P. 6742, 
074.3, 0744, 8844, 
S5580W. 
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CsHioO.S, 8941, 
S8434IM 

CsHioOi, 3034, 6344. 

C«H,.BrN402 2H.O, 

2290. 

CsIInt’IN^Oi 2H2O, 

2291 

CsII,.I.N402l’iH20, 

2289. 

440. 021, 632, 
633, ()34, 035, 1701, 
2815, 2810, 2817, 
2830, 0(.40, 7483. 
7484. 84 IK). 8.501. . 
8514, 89.57, 89.58. 
8959, 8900. 8901. 
8902 

CsHiiNO, 1700M. 

3599, 00.50, 0051. 
60.52, 0740. 0702. 
0703, 0704. 8090. 
C.HnNO^ 88688 . 
CsHmNjO, 8770, 8771. 
8772 

C\HiiN 2S, 8709 
CMIi--, 2.3.30 
CsHisClN, 621 M 
C^H^2CINOl, 8808U. 
C\Hi2ri.,N.-Ou 180. 

4715. 4710. 
4741. 4742, 6838. 
0842, {>847. 
f\Hi 2 lV. 04 , 1012 
4\Hi.N,O..S, 2295 

3008, 3CK)9, 
3151, 40(>5, .5400. 
0.3.38 
888 

C\Hi4, 2835, 454.3, 

6301, 0:1011 , 0301.1, 
0301 M. 

CMIiiBrNO', 889 
CMInt'lNO-, 890 
C\H,40, 3024, 4498, 
4017 

CMIhO-., 3018. .5144, 
5580D, 5580 K. 
r.-HnOt, 2200. 4994 
CIsHnOu 4.300. 54.58. 
6.351. 8008, 8022, 
8043 

C\HnO„ .5414 
t\HiiOr„ 8094M. 8098, 
8105M, 8100M. 
rHH,,r,C10, 2392 
CMIu.N, 2391. 2821. 
2822, 2823, 2825, 
7039, 7404. 
C.Hr.NO, 64.53, 7422. 
8083. 

CsHu., 2902, 299.3, 
3208, 4029, 0293 
S0277.J. S0277K. 
S6277Q, S0277P. 
C\Hif.Cl2N20.w 128. 

4277. 

CHHir.N204, 2417. 8026 
<\Hi6N2S„ 3358. 
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CsHigO, 2347, 2575, 
3G52, 4491, 4494, 
4497 M, 4633, 6274, 
6275. 

CHHir,02, 98, 2083, 
2224, 2231, 2353, 
2361, 2381, 3440, 
4025, 4983, 5151, 
6542, 7279, 7284, 
8804. 

€kHig03, 2387. 5011. 

ChHigOw 3238, 6430. 

€KHi7Br, 6248, 6249. 

CXHivCl, 6250, 6251 . 

CsHitI, 6254. 

CsHiyN, 2830, 3039, 
7030. 

C.HnNO, 2376. 2377, 
2819, 7403. 

CsHitNO^, 2386, 5796, 
6299. 

CsHivNO^, 6298. 

2010, 4467, 
4468, 4469, 4564, 
4565, 4566, 4567, 
4569, 6245, 6499, 
6500, 6511. 

CsHisClX, 2831 

2697. 

C\HihHk, 5536. 

€hHisN>0), 105. 

CsHihO, 2178, 2179, 
3725, 3746, 4482, 
4483, 4487, 4596, 
4605. 4963, 6265, 
6271, 6544, 6550, 
S3680Q, S3751.I. 

CsHisOS, 2196R 

6260, 6261. 

2196H. 

(MlisOi, 3235, 3672, 
6327. 

2194, 4972. 

(\HisO,S>, 8650 

CMIhS, 2195, 2196, 
4973. 

^sHisSo, 2172. 

3202, 3267, 
4504, ()286 

CsIIioNOi, 3792. 

1805. 

(MI-oBrN, 515. 

<MI.o<>Si, 7893. 

<\H.oO,Si, S3578M. 

<Mi.nO,Si, 3923. 

<\H>oPb, 5326. 

4\H.oSi. 7896. 

€hH,!oSii, 8304. 

CkUsiNO, 519. 

Ca 

CoRChN, 7665. 7666, 
7667, 7668 

C»H.^,NO„ 7262, 7263. 

C-iHr.NOs, 7508 M, 
7508P, 7508R. 


C9H6Br202, 2777. 
CoHoCiN, 7661, 7662, 
766.3: 

CaH,,N202, 5115, 7685, 
7686, 7687, 7688. 
C9H(.N20<iS, 1021. 
C<,H.,0S2, 8180. 

C.jHg02, 2700, 2855, 
5024, 7264. 

C-HgOs, 2854, 8697. 
CjHgO,, 3092, 3476. 
CaHoO., 6947. 

C..HgOg, 4421, 8620, 
8621. 

CaHoOT, 8622 
CaHvBrOi, 2753, 2754. 
C allyrio, 2782. 

C 9 H 7 N, 5114, 7657. 
C.H 7 NO, 252, 2591, 
5012, 7703, 7704, 
7706, 7708. 

C 9 H 7 NO 3 H 2 O, 7701. 
C<,Il7N02, 4914. 4915. 
(l9ll7N03, 4893 
C 9 H 7 NO 4 , 2768, 2770, 
2773. 

Calls, 4866, 7378. 
CaHsBr.O., 4774 
CoHsNi, 7658. 7659. 
C9nsN..O.„ S1540II. 
CallsO, 2737, 4863, 
4864. 

C 9 HSO 2 , 938. 2740, 
2776, 5018 
CsHsOj, 116, 1469, 
1470. 2848. 2850, 
2851 

r9ns04, 933 . 2285. 
2758, 4351, 4666, 
8696, 8788. 

CuHsOg, 1502. 
CaHgBrO, 277. 
C9H9Br2N03 2 H 2 O, 
S8690T. 

CgHaBrs, 5559. 

C\lIaCl, 7224. 
Callal.NOw 4900, 4901. 
CallaN, 4883. 7914 
C 9 H..NO, 2737 M, 

4761. 

CaHaNO*, 2749, 2751, 
2752. 

CaHaNOa, 776. 1466, 
1467, 4652 
CaHaN04, 779, 1576, 
1579, 1582. 
raIlaN02, S7998M. 
CaIlaN.i<>>S->, S8050T. 
CallaNjO.S., 2411. 
CaH9N.30.„ 4420. 5560, 
7408. 

CallaOa, S312M. 

Callio, 1245, 1273, 
4862. 

CaHioNa, 7453. 
CaIIioNoO.3, 75. 
C«HioN-«04, 5555. 


C 9 H 10 O, 295, 728, 729, 
730, 734 . 2658, 2778, 
3655, 4765, 7205, 
7.327, S294X, 
S26981M 

C 9 H 10 O 2 , 90, 294, 1454, 
1544, 1545, 1546, 
2867, 4418, 4520, 
4689, 4766, 5163, 
5562, 8442, 8460, 
8467, 8477, 8478, 
8479, 8952, 8954, 
8955, S293X, 

S293Y, S7329J. 

CgHioOs, 707, 936, 

1054, 1541, 1542, 
1.543, 4102, 5499, 
6.597, 6862, 7329, 
7832, 8^)81, 8846, 
S7315M. 

C 9 H 10 O 4 , 150M, 3957, 
8847, S8091F. 

CaHioOo, 4122, 

S8091H. 

CaHuN, 576, 3790, 
7692. 

CaHiiNO, 32, 73, 307, 
309, 311, 10.56, 7273. 

CaHiiNOi, 69, 70, 84, 
85, 429, 432, 434, 
774, 780, 781, 1433, 
1548, 1549, 2430, 
2927, 4772, 5558, 
7406, 7407, S83T. 

CaHiiNOs, 8692, 8693, 
8694. 

C 9 H 11 NO 4 , S419S. 

CaHi2, 1276, 2925, 

4419, 5552, 7405, 
8385, 8386, 8387. 

CaHi>N>, 219, S6214M. 

CaHiaNsO, 8741. 

C9Hi2N20>, 87.58. 

CaHuO, 3664, 3739, 
3740, 3741, 3755, 
3773, 5551, 6772, 
6773, 6799, 6800, 
6801, 7184, 7185, 
7194, 7409. 

CaHi202, 3600, 481 3M, 
5,565, 6796, 6797, 
6798, 7767, 7774. 

CsHiiOs, 1311, 1312, 
4136, 4147E, 4147F. 
5,572. 

C 9 H 14 N, 6 . 37 . 680,681, 
682, 2932, 5550. 
6440, 6441, 7410, 
8489. 8500, 8513, 
S522M. 

CaHisNOi, 568. 

CalluNOa, 418. 

CaHuN. 1822. 

CaH.iClNO', 569. 

CaHuO, 6875. S5078T. 

CaHuO*, 385F, 3680, 
6302 

CaHuOs, 4084. 

CaHuOa, 5427. 
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C:9Hi40r„ 2H24, 4250. 

CsHi^Ot, 2794. 

C 9 H 16 NO, 7420. 

C 9 H 15 NO 3 H-O, 3412. 

C9Hr,NOo, 7932. 

C 9 H 16 , 4450M, 6204, 
6238T. 

C 9 H 16 CINO 3 , 3413. 

C 9 H 16 O 3 , 197. 

C 9 H 16 O 1 , 951, 4214, 
5424, 5445. 5447. 

C 9 H 17 GIO. 6452. 

C 9 H 17 N, 6451, 7664. 

C 9 H 17 NO HoO, 8549. 

C 9 H 17 NO,, 641 5M. 

C 9 H 1 H, 3000. 3004, 
6195. 

CgHisO, 4493 , 6190, 
6191, 6192, S6560M. 

CsHiaOs, 97, 2222, 
2230, 2384, 3438, 
4032, 4079, 4980, 
4982, 5147, 6448, 
8797, 8800. 

C 9 H 1 SO 3 , 2567. 2571. 

C9Hi9N, 7017M. 

C 9 H 19 NO, 6445, 6446. 

C 9 II 20 , 4461. 4463, 
6178, 6255. 

C 9 H 20 N 2 O, 8765. 

C 9 H 20 O, 3724, 4485. 
4486. 4606. 6183, 
6185, 6186, 6187, 
6188, 6272, S3680J. 

C 9 H 20 O 2 , 6180. 

C 9 H 20 O 4 , 6328 

C 9 H 20 O 4 S 2 , 8165. 

CjHaiB, 1949 

C9H2tB03, 7342. 

CgHitN, 6198, 8660. 

C 9 H 21 O 4 P, S7367M. 

C 9 H 22 N 2 S 2 , 2407. 

Cio 

CioHiN^Oa, 5891, 5892, 
5893. 

CioHsNOio 2H2O, 7507. 

CioHoNsOe, 5894, 5895. 
5896, 5897. 

CioHeBroO, 5968, 5991. 

C 10 H 6 CINO 2 , 5845, 
5846 

CioHeCh, 5850, 5851, 
5852, 5853, 5854, 
5855, 5856, 5857, 
5858, 5859. 

CioHsClzO, 5969. 

C 10 II 6 N 2 O 2 , 7543. 

CioH6N204, 5865, 5866, 
5867. 

CioHbN20», 5970, 5992. 

C 10 H 6 O 2 , 6028, 6033, 
6039 

CioHfiOa, 5172, 6031, 
6032, 6037. 

CioHbOsS, 6015. 

G 10 H 6 O 4 , 4146, 5072, 
5933. 


(Continued) 

CioHeO., 5504, 7064, 
7557. 

CioHTBr, 5840, 5841. 
CioH7BrO, 5988 
CioHtCI, 5842, 5843. 
C 10 H 7 CIO, 5990. 
CioH7CI02S, 5926, 
5927. 

CioHtF, 6870 K, 

5870 M 

CioH7l, 5874. 5875. 
CioH’NO-, 2731 M, 
5883, 5884. 5073, 
5974, 5997, 7620M, 
7698 K, 7698P, 
7698R, 7608T, 

7698 V. 

C,oH 7NO,. 5279, 5971, 
5972, .5994, 5995, 
5990, 7416. 
r,oHs .5833. 

GioHsCh, 5889. 
CioHsNNa04S, 6017. 
CioH^Ni, 1336, 13.37, 
1338, 1908 
CioH,N 20, 6068. 
CioHsN202, 6052, 6065, 
6066, 6067. 

CioHsO, 5955, 5978. 
CloH^02, 2859, 2860, 
5905, 5906, 5907, 
5908. 5900. 5910, 
5911, 5912, 5913, 
5914 

CioIIkOi, 388. 
CioH.OjS, 5925 
CioHvO,S H>0, *923. 
Cl0^^O4, 2755, 2756, 
4138. 4149, 54.33 
CioH.O.S, 2907, 6008, 
6009, 6010, 6011, 
601.3. 6014. 6016, 
6018. 

CioHs06S2, 5916, 5919, 
5920 

C 10 H.O 7 S 2 , 6005, 6006. 
r.oH.OhSi, 2702 
CioH.S, 5977, 6001. 
CioHsN, 5332, 6043, 
6059. 7622, 7679, 
7681, 7682, 7683. 
CioH«NO, 2593, 4882, 
5960, .5961, 5962, 
5963, .5<J64, 5982, 
.5983. .5984. 5985, 
5986, 5987, 7677, 
7702. 7705, 7707, 
7709. 

CioHjNOi, 8019H, 
S4884.M. 

CioHsNOiS, 6081, 

6084. 6087, 6089, 
6092. 

C.oHaNO^S >^H20, 

5934. 

CioHsNOjS-H-iO, 6083, 

6085, 6086, 6088. 
6090, 6091. 
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Ci()H9N04, 2772. 
C 10 H 9 NO 4 S, 6012 
CioHaNOfiSs, 6073, 
6074, 6075. 
CioHgNOvSi., 6004. 
CioHio, 1151, 5860. 
CioHioBrNO>, 191. 
CioHioClN, 6044, 6060 
C 10 H 10 N 2 , 4725, 4726, 
6095, 6096, 6097, 
6098. 6099, 6100. 
6101, 6102, 6138. 
CioIIioNoO, 7457. 
CioHioN’Oo, S1540Q. 

SI 540 y. 

CioH,nN402S, S8048T. 

S8050J. 

CioH.oO, 229. 

C 10 H 10 O 2 , 227, 385F. 
1450, 2131. 2745, 
2767, 5119, 7815. 
C 10 H 10 O. 1 , 118, 2130, 
7296, S4143J. 
C 10 H 10 O 4 , 2931. 3966, 
4792, 5052, 5086, 
5284. 5492, 6910, 
6912, 7739. 8122. 
8839. 

CioHioO-,, 6314, 8108. 
CioHinOb, 4422, 
S5053M. 

CioHnN, S4882M 
CioHiiNO-, 190, 3148, 
3246. 

CioHiiNOi, 318. 428. 
CioHiiNOi, 891911 
CioHi>, 321 IM. 5890. 
CioHi'.N:, 5073, 6128. 
C 10 H 12 N 2 O, 8718. 
C,oH. 2N.>02. 6837. 
CioHnN.'Oi, 1015, 

4271. 

C 10 H 12 O, 503, 2102, 
2103, 2270, 2923, 
3479, 3656, 3657, 
3658. 4997, .5975, 
5976, 5999. 6000. 
CioHieOi, 1459, 1464, 
1567, 1593, 1594, 
1622, 2657, 2929, 
3408, 3948, 5040, 
.5041, 5042. 5045, 
70.55, 8292, 8441, 
8452, 84.59, 8465. 
CioHijOs, 706, 1059, 
2828, 4104, 7843. 
S312T. 

Ci(,Hi204, 2331, 8837. 
C 10 H 12 O 1 S, 8257 
CioH.?0.„ 923. 1617. 
1619. 

CioHuBr, 307,3. 
CioHi^N, 5173, 6056. 
6070 

CioHkNO, .308, 310, 
312, 314, 2218, 8167. 
S285Q. S285U. 
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CioHiaNOs, 264, 265, 
243 IM, 3076, 
S263W. 

CioHi4, 1146, 1147, 
1148, 1181, 1182, 
1183, 1243, 3068, 
3069, 3070, 8407. 
6036, 5871, 7053, 
8411, 8412, 8413, 
8905, 8918, 8919, 
8936. 

CioBi^BrN, 596. 

C 10 H 14 NO 2 , 8290. 

C 10 H 14 N 2 , 568. 2206, 
6074, 6129, 7008. 

CioHi4N20, 619. 

CioHuN202, 617, 618, 
6666, 6973. 

CioHhO, 2606, 2616, 
2930, 3682, 3753, 
3775. 3776. 3777, 
5038. 6711, 6712, 
6713, 6714, 6715, 
8288 

CioHi« 62 , 1178, 1179, 
1180, 6708, 6709, 
6710, 7752. 7765, 
8287 

CioHt46i, 2322, 2323, 
4147D, 4147L, 8798 

CioHuBrO, 2311,2312. 

CioHieClO, 2313. 

CioHuN, 598, 599. 616, 
647H. 647M. 685, 
2607, 6039, 8295. 

€ioHir.NO, 2616, 4672, 
6739, 7411. 

C 10 H 14 NO H 2 O, 3451. 

CioUisNOi, 2314. 

CioHi&NsO&, 6975. 

C 10 U 16 , 1962, 2301. 
2302. 3964, 5355, 
6356, 6810, 6219, 
6219B, 6605, 6606, 
6991, 7810, 8090, 
8134, 8139. 

CxoHisClNO, 3452, 
7412. 

CioHisClsNt, 6130. 

CioHieNOi, 2315, 2316. 

CioHigNz, 4720, 6846, 
6860. 

CioHisNsOt, 1017. 

CioBUeNzOaS, S1841M. 

CioHuNiO?, 8854. 

CioHioO, 2309, 2609, 
2614, 2788. 2789. 
8965, 6992, 7424, 
8284. 

CioHifiOx, 4172. 

CioAioOi, 2319, 2320. 
2321, 5003, 5429. 

CioHieOe, 2736, 8028. 

CioHigOh 4192. 

CioHirCl* 1960, 4949, 
5844. 

CioHizNO. 2305, 2310, 


CwHih, 2297. 2612, 
3094M, 3131, 

3131H, 6002, 5520, 
5847, 623SF, 6238M. 

CioHigO, 1951, 1953, 
1965, 2610, 2734, 
2736, 2796, 2797. 
4173, 6051, 5357, 
6632, 6122M:, 8135. 

CioHisOz, 2304, 6993. 

CioHihOs, 195, 8822. 

C 10 H 1 KO 4 , 412, 4296, 
5460, 5455, 5461, 
6346. 6349,' 7876 

CioHihOs, 5416. 

CioHisOs, 8102. 

€ioHi90IO« 2379. 

CioHiaN, 1969, 2327, 
2344. 

C 10 H 20 , 3117, 6613, 
S3117M, S3117N. 

OioHzoClNO, 6379. 

C 10 H 20 N 2 O 4 , 413. 

C ioH2oN2S4. 33 56 . 

CioH2oN284Zn, 2409- 

C 10 H 20 O, 2332, 2613, 
2798, 2799, 3113, 
3114, 3116, 6629, 
7791. 

CioH2o02, 2335, 2352, 
2382, 4597, 5H6» 
6266, 6460, 0543, 
8796. 

CioH2o03‘H20) 8138. 

CiuH2o04, 3236. 

CioHail, 3101. 

CioHziN, 3038. 7016M. 

C 10 H 21 NO, 2333, 2334. 

CioHziNOty 3110. 

CioH2iNOs9 3109. 

C 10 H 22 , 3099, 6262. 

CioH22N204, 7289 

CioH22N20«, 5289. 

CioH220, 545, 3107, 
3112, 3734. 4488, 
4598, 4609, 4937. 
6184, 6270, 6273, 

C 10 H 22 O 2 , 3103 

CioHzzOty 6332, 6335. 

CioH2204S9 556. 

CioHkO&9 8154T. 

C 10 H 22 S, 4044. 8055^ 
S3104M. 

CioH»St, 4931. 

CioH2sN, 3125, 3164. 
3264. 

CioHzzNOt, 8598. 

C 10 HMO 4 S, 4943. 

Cu 

CiiHaOioy 1365. 

CuHtN, 6020, 6021. 

C 11 H 7 NO 4 , 5947. 

CuHaO, 5829, 6831. 

CuHsCh, 6238, 6830. 
5832, 5941, 5648. 
S6038R. 


CiiHaO>, 5942, 5943, 
5944, 5945, 5946, 
5940, 5950, 6961, 
5952, 6952M. 

CiiHzBrO. 5989. 

CuHaCl, S5844M. 

CiiH»N, 7488, 7489, 
7490. 

CiiHoNO, 5930, 5931. 

CiiHio, 6877, 6878. 

O11EI10N2O9 4125. 

CiiHioNzS, 8249. 

CnHioO, 3760, 3761, 
5993 

CiiHiiyO:. 7264M. 

CiiHioS, 8234. 

CixHuN, 6060, 6064, 
7670, 7671, 7672, 
7673, 7674, 7675. 

CiiHiiNO, 2692. 

CnHiiNO^, 2769, 2771, 
2774. 

CuHiiNsOsS, 8050M. 

CxiHi2C1N02, 4688. 

C11H12N2O, 861, 8845. 

CnHi2N2f>2, 8687, 

8688, 8689. 

C11H12N2O6* 1540M, 
S1540F. 

C11H12N2S, 8267. 

CnHizO, 6199. 

C11H12O1, 2137M. 

2744, 2760, 8828. 

CnHizOz, 117, 6822. 

CiiHuOg. 1075, 3951. 

CuBiiNOt, 4787. 

CuHuNOi. 4686. 

CiiHisNOsS, 4687. 

CnHitNiOk 8852. 

CuHuNi MHsO, 5001. 

CiiHiiMfzO, 3089. 

CxiHuO, 5159, 8827. 

CxxHuOz, 1453, 1458, 
2223, 4767, 8861, ' 

8852 

CxxHuOs, 4101, 5478, 
7835, 8294. 

CxxHx&NO, 8793R. 

CxxHxgNOz, 2144, 2431. 

CxiHxs, 1122. 1124, 
1212, 1213, 12 i4 
1241, 1252, 1263, 
8349, 8350. 8351, 
8369 

CuHxgNzOs, 6976. 

CixHieO, 2086, 3662. 
3663. 3684, 3685, 
3686, 3751, 6694, 
6695, 6771, CP790. 
7180. 

CxiHxgOz, 6691, 6692, 
6693, 7750, 7764. 

CixHxeOz, 4147K. 

CuHxTClNtOt, 6977. 

CuHitN, 647, 675. 
8488, 8512. 

CuHizNOz, 5549, 
CuHx7N>0&, 6978. 

CuHxiNx, 4719. 
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CiiHisNzOs* 1018 , 

1019. 

CuHisOs, 4176, 6369. 
CiiHso, 4436M. 
C 11 H 20 O 3 , 4435. 
CnHsdOt, 6437. 6438. 

6442. 6464, 6983. 
CxiHaiNO, 6380. 
VuWLn. 4434. 

6443. 

ri,H22N2S2, 7033. 
€xiH 220, 4424, 4431, 
4432, 4433, 6193. 
riiH2202, 2337, 2361, 
2354, 4428. 4583, 
6449. 

CiiHnOg* 2570. 
CxiHzaN, 7023R. 
f.'ixHasNO, 4425. 
CiiHm, 4426. 

CxxHatO, 4429, 4430, 
6189. 

CiiHiaN, 4436. 

Cxa 


Cx2H6Cl2Ni04, 1866. 
CiaHeNiOs, 1894. 
CxaHcNiOio* 1848. 
CnHeOa, 2H. 

CiaHeOu, 6602. 
Ci2H7BrO, 3188. 
Ci2H7Br4N, 3332M. 
CCX 2 H 7 NOS).., 4890. 
CxtHrNOa, 3189. 
Cx2H7NO«, S7738M. 
Ci2Hh, 2M. 

CiaHlnBrif 1863. 
OxaHitBrzO* 3667. 
CuHaCla* 1864. 
Cx2H<Cl20, 3671. 
CiaHgNa, 6638. 
Ci2H8N20a, 6076. 
Ci 2H8N204, 1874, 1875, 
1876, 1877. 
CxaHtNaOb, 3673. 
Cx2H«0, 3186. 

CxaHsOt, 5902, 5929. 
CttHsS?, 8176. 

CiaHsBr, 1856, 1857. 
Ci2H»Br02, 210. 
CxaHaCl, 1868. 1869. 
1860. 

CtaHsI. 1882 . 

C 12 H 9 N, 2444. 
Cx 2H»NO, 3187. 
CiaHtNOa, 1888, 1889, 
1890. 


Ci 2 ll»N 04 . 212 . 
CiaHaNS. 6826 . 

Ci 2H»N302, 977. 
Ci2HjNa04, 3324, 3326. 
Ci 2H»N88, 8210. 
Cx2jBlflN604, 3174. 
CxzHio, 2, 1849. 
CiallioAsClt 909. 
Ci2llto0S« 6639, 
CitBuoMu 4903. 
C 12 H 10 N:, 968, 6639. 


C 12 HX 0 N 2 O. 974. 976, 
976, 1002, 3331, 
3332. 

C 12 HX 0 N 2 O 2 . 996. 997, 
998, 3330. 

CXJ 1 H 10 N 2 O 2 S, 1419. 

Cx2HioN407, 572T. 

C 12 BU 0 O, 208.M. 209 M, 
6791, 6792. 6793, 
6863. 

C 12 H 10 O 2 , 211. 1843, 
1844, 1845, 1846, 
5956. 5979, S6897M. 

Ci2Hxo02S, 6860. 

Cj2Hio04, 1010. 7011, 
7632. 

CxxHio04-2H20, 1914. 

C^xaHioPa* 6896- 

Ci29[ioS» 6859. 

CxaHioSa, 6831. 

CiaJBtxN, 1896, 1896, 
3317, 7465, 7466, 
8889 

C 12 H 11 NO, 6045. 6061, 
6696, 6697, 6698. 

CX 2 HX 1 NO 2 , 5957. 5981. 

Cn2HiiN028, 1373. 

C 12 H 11 N 1 , 960, 961, 

962, 3172, 3173. 

€x2Hi2, 4389, 6863, 
6869, 5870. 

€i2Hi2N3, 1411, 1899. 
4708, 4709, 6839, 
6849. 

Ca2]li2Bf20i« 6665. 

Ci2Hi2N20«S2, 1418. 

C 12 H 12 N 2 S, 687. 

Ci2Hi2N4, 966, 968, 
2714. 

Ci2Hi2N407, .502. 

C 12 HX 2 O, 3732, 3733. 

C 12 H 12 O 2 , 2741. 

Cx2Hx20<i, 7550. 

Ci2Hx20i2, 3012. 

Ci2Hi,CIN4, 2715. 

€x2Hx>N, 6048, 6049, 
6062, 6063, 7694, 
769.5, 7696. 7697, 
7698. 

CisHijNOa, 6944. 

Cx2HxsNOa, 8019. 

Cx2HijN3, 1412, 3323. 

Cl2HuNa02S39 1710. 

C 12 H 13 N 6 , 6841. 

Cl}Hl 4 AS 2 d 2 N 202 '-' 
'^H20, 921. 

C 12 H 14 N 2 O 6 , S1540B. 

Ci2B[x4N4» 4744. 

€i2Hi4K408, S8184M. 

Cx2Hi4N6022» 2637. 

C^i2Hi40s9 5046. 

Cx3H;404« 867, 5086, 
6909, 8121. 

CxaHuNO, 7017. 

CiaHiaNOi, 566, 3149. 

C 12 H 16 NOSMH 2 O, 

4781. 

Cx2Ht6K04, 2843. 

Ci2Hi&N80at 1149. 


OiaHi&NsOsat 2638. 

CJi2H[ie« 3003. 

CX 2 HX 6 CINO 3 , 667. 

CX 2 H 16 CINO 4 , 2844 

Cx2Hx»N204S, 673. 

Cx2B[i«N40x8f 2639. 

Ci2Hi60, 293, 6010, 
6723. 

Ci2Ht602, 1467, 1587, 
5048, 8466. 

C 12 H 16 O 3 , 1313, 2373, 
4100, 7831, 7834. 

C 12 H 16 O 7 , 885. 

C 12 H 16 OH, 2636. 

CiaHirNOs, 565. 

CnHivN^Oie# 2640. 

CiaHirNaO#, 6392. 

Ci2Hi7N70«*2H20, 894. 

Ci2Hi», 1211, 1230, 
1244, 1302, 1303. 

CX 2 HX 8 CI 2 N 4 OS, 

8868H. 

Ci2HikN20., 4197, 

4198, 6486. 

Ci2Hx80» 3748. 

Ci2Hik02, 1206, 1206, 
6767, 7763, 7766. 

C 12 H 1 SO 1 , 1301, 4147J. 

C'j2Hi!i06* 3164. 

CUaHxsOs, 8099. 

ClisHisBrNsOi* 

87382 M. 

Cx2Hi<.N, 629. 

CisHaoNsSs, 8056. 

<?i2H2oN.’84, 3369. 

<7,2H2oN!S4Zn, 7034. 

C 12 H 20 O, 3142. 

C 12 H 20 O 2 , 1952, 1954, 
1956, 4174, 6358. 

CizBwOi, 88546M. 

C 12 H 22 , 3402 M. 3402 T, 
S1818M. 

C 12 H 22 O 2 , 3671. 

Ci2H2203, 2367. 

CX 3 H 22 O 4 , 5431. 5449, 
5462. 6348, 8009. 

0i3H220i>« 8097. 

CX 2 H. 22 OU, 2625. 
4167.M. 6498M, 
8048. 

C/i2Hs20n "H-iO, 5301, 
6473. 

C 12 H 23 CIO, 6319M. 

CX 2 H 28 N, 3211, 5319. 

€x3H24, 3398, 87234J. 

Cx2H24N48KSe, 2412. 

Ci2H240t 5308. 

€i2H2402, 2336, 3108, 
6311. 


Cx2H240g, 6421. 
C/i2H2&Br9 3392. 
C 12 H 26 N, 7023H. 
Ci2H26NO, 86308F. 


Cx3B[2«« 3390. 
Ci2H2^204, 2236, 


4986. 


Cx2H2eO, 3395, 3396. 
Ci2B[2fi048» 4649. 
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C 12 H 26 S 9 83393 M, 
84649 F. 

C 12 H 27 ASO 8 * 4966. 

C’i2H27B, 1946. 

€i2H27B02, 4956. 

C’i2H27N, 3400, 8569, 
8616. 

C’i2H270,P, S2193M. 

C 12 H 28 CIN, 83400C. 

CnHssSn, 8308. 

C'i2H4oOSl29 7908. 

Ci2HiK)Pb2* 6326. 

Oi2n3oSn27 8303, 

Cii 

ri8H7N«04S2, 1702. 

€i8H8N206, S1540W. 

C’i8Hs]V408, 6696. 

2439. 

CitHsO, 3987. 

C;i3H802, 8886. 

CisHsOa, 3190. 

C;uH804, 3954. 

C 18 H 9 N, 371. 1696, 
1698. 

CisHsNO, 377. 

Ci3H9N03, 1672, 1673, 
1674. 

CuHUNS, 1706. 6140. 

CuHio, 3982. 

CisHioClNO, 2428M. 

Ci3HioN2» 1431, 2556, 
6640. 

C 18 H 10 N 2 OS, 1101 , 

1102, 1103, 1104, 
1105, 1106. 

€i.-tHjoO, 1650, 3986, 
8874. 

C 1 SH 10 O 2 , 1462. 1589, 
1590, 1591, 1671, 

CuDioOs, 1588, 1660, 
1661, 1662. 1663. 
1664, 1665, 1666, 
1667, 2573, 7841. 

CuHioOi, 1676, 1677. 

C/iaHioOe H[20« 5393. 

CuHiiBrO^, 7274. 

C’laHuN, 373, 592. 
CiaHiiNO, 1100. 1661. 
1663, 1654, 1655. 
4007, 6704M, 

C 13 HUNO 2 , 786, 7827. 

CnHnN04, 4168. 

C^isHuNH* 1107, 

CisHi2, 1885, 1886, 
1887, 5635. 

CuHiaNj, 1043, 4012. 

CnHt2N,0, llOOM, 
1463, 1667, 1658, 
1659, 1763, 2433. 
4410. 8731. 

CiaHiaNiS, 2440, $734. 

CUH 12 N 4 S, S3376M. 

C 1 SH 12 O, 1441. 1888, 
1884. 3654, 6702, 
6703, 

CisHuOjt, 5626. 7275. 


CisHuN, 689. 590, 
1447, 1764, 3329. 
CisHiaNO, 1442, 0046. 
CiaHuNs, 4395, 8566. 
CiaHuNO, 6704. 
Ci3H,4N2, 666. 4723, 
4724, 4733. 
CijHj 4N20, 4409. 
CiafiuN40, 2669. 
CiaHuO, 3769. 3770. 
CiaHuOa, 2748. 
CiaHisClaN20a« 4844. 
CiaHir-N, 6065. 
CiaHi6N205, 279. 
€iaHi«02, 3019. 
CiaHioOa, 4769. 
C'laHifiOT* 4412. 
CisHirBrO, 4998. 
CiaHuNOa, 6432. 
CisHisOr, 7819. 
CisHi»NOa* 6455. 
€i 3H20N4O4, 2292. 
CiaHaoO, 3747, 4906, 
4907, 4909, 6648. 
C 18 H 20 O 2 , 6765. 
CiailaoOs* 4147N. 
CuH.iClNiOj, 7066. 
Ciall24N20, 2942. 
CuH24N20 3>^H20, 
2943. 

CuBbtOa, 962. 

CiaH28, 8593. 

CiaH^oO, 8587, 8588. 
CuHzffOa, 2383, 8684, 
S6314H. 

CUH 27 N, 7028M. 
CiaH-rNO, 8581. 

C13H2H, 8682. 

CiaHinO, 8586. 
CuH2s04« 6329. 
CisB[2»N, 8592« 

Ci4 

C 14 H 4 N 4 O 12 , 2703. 
Ci4HiiBr202, 815, 816. 
CuHfiNiOe, 825, 826, 
6628. 

€HH60b*2H20, 3431. 
CiiH7Br02, 798, 799. 
CuHtCIO-, 800. 801. 
€hH7N04, 831, 832, 
6629. 

CuHtNOr, 444, 445. 
CuHsBn, 739. 
€t4HsCl2, 740. 
Ci4esCl202, 3316. 
Ci4H.N2S4, 1703. 
Ci4Hs02, 794, 6627. 
ChHsOs, 828, 829, 
3311. 

Ci4Sh04, 442. 767, 846, 
2706. 4848, 4946, 
7435, 7655. 

CuHnOa, 768, 791, 838, 
841, 3978, 7434. 
CiiROea 764, 7626, 
7806. 

CumOn 7803. 


C 14 H 9 B?, S6615J. 
CuHuClc, S3566J. 
CnHaNOSa, 1708. 
Ci4H9N02, 756, 796. 

796, 3312, 6903. 
CuHsNOa, 797. 
C 14 H 9 IVO 6 , 3308, 3309. 
3310. 

CuHio, 338, 735. 6613. 
Ci4HioN 202, 805, 806, 
807, 808, 809, 810, 
811, 812, 813, 814. 
CuHjoNaOi, 981, 982, 
983. 

Ci4Hin]V205, 1004. 

1005, 1006. 
CMHioNaOe, S1540D. 
CuH.oO, 788, 861, 852, 
854, 6331, 6632, 
6633, 6634. 

C7i4flio02, 758, 1420, 
2710, 3972, 6793, 
6378, 6626, 7806. 
CuHidOaSa, 1731. 
Ci4HioOa, 1491, 1492, 
1493, 1628. 6630. 
CuHioOi, 1736. 3304. 
C 14 H 10 O-,, 4170. 7866. 
CuHioOq, 3247. 
CmHuBiO, 278. 
Ci4HuN, 375, 856, 

856 M. 856T. 1697, 
1699, 6636, 6636, 
6637. 

CuHiiNO, 2445. 
CuHitNOa, 1424, 1425. 
C 14 H 11 NO 3 , 777, 1488, 
1489. 

C 14 H 11 NO 4 , 1755. 
C 14 H 12 , 741, 3832, 7977. 
CwHnNa, 765, 1038, 
7631. 

Ci4HuN202, 1421. 

1422, 1423, 6377. 
CMHiaNaOi* 4746, 

4747, 4748. 

CmHuO, 789, 3140, 
6271. 6272, 6273. 
C 14 H 12 O 2 , 142, 1452. 
1495, 1496. 1497, 
1630, S7982M. 
CuHtzOa, 1429, 1561. 
CUH 12 O 4 , 2846, 5023. 
C 14 H 13 N, 2446. 
CuHiaNO, 37. I7l3. 

1714, 1715, 8334. 
CuHiaNOa, 1633. 
CuHiaNiO, 959. 

CuHi4, 1809, 1923, 
1924, 1925, 1926, 
3618, 6666, 5667. 
C 14 H 14 HK, 6641, 6542. 
Cj4Hi4Nf, 51. 999. 1000, 
1001, 7979, 7981, 
7982. 

CuHhNsO, 2438. 
CuHuNsNaOiS, 5761. 
C 14 H 14 O, 1773. 1878. 
1879, 3611. 
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ChHuOS, 1782. 
CuHuOi, 2263, 3617, 
4757, 5060. 
€i4Hi40iS, 1781. 
CX 4 H 14 O 4 S 3 , 3493. 
ChHhS, 1780. 
CuHiiSa, 1772. 
CuHuN, 1762, 3197, 
3326, 3378, 3379, 
3380. 

CmHibNs, 972, 4400, 
8495, 8496. 8606. 
C 14 H 15 P, 6885. 

C 14 H 16 , 749. 

CuHieNj, 1922. 3882, 
4710. 4711, 4712, 
8324, 8325, 8326. 
Ci4Hi 6N20, 1417. 
CnHieNaOa, 1804. 
C 14 H 16 N 2 O 4 , 672M. 
C 14 H 17 N, 6047. 
CuHnNOe SHaO, 4868. 
C 14 H 18 N 2 O 2 2 H 2 O, 

4842. 

C 14 H 1 BN 4 O 9 , 2288. 
CuHi 804, 5434. 
CuHaoNsOeS, 6781. 
C 14 H 20 N 4 O 7 , 2832. 
CuHaa, 1173M, 1283, 
1284. 

Ci4H226, 377. 

C 14 H 22 O 2 , 1173, 6787. 
O 14 H 22 OR, 3584. 
C 14 H 23 N, 608. 
C 14 H 23 N 4 O. 4906, 4008. 
C 14 H 24 O 2 , 4175. 
C 14 H 25 NO 2 , 2602. 
C 14 H 26 , 8154M. 
Ci 4H26CIN02, 2603, 
Ci4H2fi^Os, 4216, 

5425. 

C 14 H 26 O 3 , 3443. 
C 14 H 26 O 4 , 411, 7876. 
C 14 H 27 CIO, 5826. 
C 14 H 27 N, 5824. 

OnHati. 8151 . 
Ci 4H2«N204, 7877. 
CuHasOs, 3439, 6313, 
6815. 

C 14 H 28 O 6 , 4199H. 
ChH 2»N, 7028H. 
CuHavNO, 6813, 5814. 
C/ 14 H 30 , 8144. 
Oi4B[toBf2044 5150, 

8803 

Oi4H2o6, 4509. 8149. 
Oi4H3o 04S« 4514. 
CuHioS, S8146M, 
CiiHoN, 8153. 

Cl5 

CisHsOs, 448. 

CisHio02, 830, 848, 

849, 860, 3973, 6938. 
CisHioOt, 7167. 
€uHi(>04, 443, 2713, 
2716. 


(Continued) 

C 15 H 10 O 6 , 1501, .3434, 
6913, 6914. 8124. 
Oi&KioOey 3968. 
CuHioO?, 6782, 7617. 
Ci6Hnl4N04, 8297, 
8298. 

CuHuN. 7689, 7690, 
7691. 

C 16 H 12 , 752. 753, 754, 
6622, 6623. 
C 15 H 12 N 2 O 2 , S4675J. 
CuHiaNaOs, 4124, 

4132. 

CuHiiO, 2655. 
Ci6Hi 202, 2775, 5614. 
CwHiaOs, 1607, 4033. 
C 16 H 12 O 4 , 1460. 

C 1 &H 149 7228. 

CuHuO, 1670, 7203. 
CuHxxOj, S1669M. 
CuHhOT, 6864, 7864. 
CuHi406, 2621. 

CuHisN 02, 2414. 
CuHuNOs, 8611. 
C/isHis. 1130. 
Ci6Hi*N2S, 2436, 2436, 
2441. . 

C 1 CHUN 4 O 4 , 2287. 
Ci5Hi*N405, 2294. 
C/uHi 602, 7102. 
CifiHisOs’ H 2 O, 3477. 
CisHitNs* 4397. 
CuHisO, 3749, 3750. 
CuHisOa, 7866. 
Ci5Hi»N02, 8678. 
C 16 H 20 CINO 2 , 8679. 
Ci6H2o02, 4411. 
C 16 H 21 NO 2 , 3943. 
Ci6H2iN»02, 6954 
CuH22C1N02, 3944. 
€i5H22C1N302, 6955. 
C 16 H 24 , 2623. 
CUH 24 N 2 O, 6375, 5.376, 

6397. 

C/i5H33ClN20'4Il209 

6398. 

Ci6H2«N2, 7928. 
C 16 H 26 O 6 , 4253, 

C icHaaN )04S *6H209 
7929. 

CuHasOt, 4992. 
Ci6H[ao09 6459. 
Ci6H[3o02* S5819M, 
S6457V. 

C 16 H 30 O 4 . 4240. 
CisHsiNO* 6456. 

CisHk, 6467. 

C 16 H 32 O 9 6458. 

OicHuBf 1945. 
Ci 6H«1IO«9 4027. 
OicHisClSiiy 8314. 
CkHuN, 6460M. 8613. 
Ci&H»04P9 S665M. 

Cl 6 

Ci6H8N2Na208S29 4878. 
CieHio, 3981, 7468. 
CieHioNay 1648. 
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CioHxoNaOa, 4874, 

4880. 

Ci6HioN206S, 4878M. 
CX 6 H 10 N 2 ORS 4 , 4877. 
CxoHxoOs, 1025. 
CiflHiiNOt, S2731R. 
CioHxiNiOs, 5998, 
S6972M. 

CisHi2 , 5885, 5886. 
Ci6Hx2N20t, 4879. 
C 16 H 12 O, 4087. 
Ci6Hx20s9 1972. 
C5x6Hi 208, 4414. 
CxfiHtsClOa, 127. 
CxeHxsN, 6053. 6069. 
Cx6Hx*N„ 6054. 
CxeHxsNjOaS, 1381. 
Cx«Hi4, 744 M, 745, 

746, 747. 6618. 
CX 6 H 14 N 2 , 3969, 
C 16 H 14 O 2 , 2742, 6617. 
CxeHi403, 290, 8483. 
Cx6Hx 404, 3305. 4294. 
CisHuOb'lf 
1973. 

Cx6Hi40c 3 H 2 O, 4416. 
CxsHic, 748 
CxeHieN^Oat 1413, 
CxeHieO, 2098. 
CxeHieOtf 1631, 

7979 M. 

Cx6Hx 604, 71 4M. 6603. 
CieHieOo, 451. 
CicHxeOe, 2644. 
€ieHi7N04, 6389. 
CxnHmClNaS 3 H 2 O, 
6742. 

CX 6 H 1 RN 2 O 2 , 994, 995. 
CxeHisOa^ 2062. 
C 16 H 1 RO 4 , 4754M, 
5059M. 

CxeBLisOey 4762. 
Ci6lli80io» 4055. 
€i6Hx9N04’4H20, 3410 
Cx6H2oN204, 1830. 
CieHsoNeOigS, 893. 
dxeHaxNOsy 4659. 
CxcHxiNa* 3322. 
CiijH22BrNOs, 4660. 
Cx6H22CINOa, 4661. 
C 16 H 22 O 4 , 6908. 
Cx6H2208 2 H 2 O, 2827 
CxeHaaOii, 4193, 4194, 
4195. 

CxeHi^CINOa. S5771T. 
CieHaiNOioS SHaO* 
7911. 

C 16 H 26 , 1261. 

C 16 H 28 O 2 , 1193. 
CxcHzsOa, 6412. 

CxeHao# 4538X, 4539. 
Cx«H3o 02, 4845. 
CxeHsoOs, 2388. 
CieHsxClO, 6416. 
Cx«H*iN» 6414. 

CicHi2 , S7234F. 
CxoHjaCleNTaC^aPt, 

8684. 

CwHKNaOcSy 6464. 
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€i«Hs 202, 6817» 6402. 
Ci6Ht204, 3238M. 
Cx 6H3205, S441M. 
CibHssI) 2652. 
CieHssNO, 6400, 6401. 
CicHm, 4528. 
C 16 H 34 N 2 O 4 , 2367. 
C 1 &H 34 O, 2647, 6296. 
C 16 H 34 O 4 S, 6300. 
Ci 6H*4S, S4632M. 
CioHttN, 2648M. 

Cn 

CnHuN, 6025. 
CnHiaO, 6266, 6267. 
C 17 H 12 O 2 , 5980. 
C 17 H 12 O 3 , 1794, 7838. 
CnHu, 6659, 6660. 
C 17 H 14 N 2 , 1096. 
C 17 H 14 O, 3666, 8005. 
CnHioN, 6057, 6068, 
6071, 6072. 

C 17 H 16 O 8 , 7288. 
C 17 H 16 O 4 , 5288. 
C 17 H 16 O 7 , 3956. 
CnHnNOi, 871. 
CnH^NOi, 7423. 
CnHisClNOs, 872. 
€i7Hu02, 5047. 
Ci7Hi 9N03, 5071, 7037. 
Ci7Hi«N0fH30, 5784. 
Ci7ll2oClN03 3HjO, 
5786. 

Ci7H2oN20, 1656, 2434. 
C 17 H 20 N 2 O 3 , 6132. 
C 17 H 20 N 2 O 4 , 876. 
C/ 17 HJ 0 N 4 O 1 , 8968M. 
CnH2oN406, 7792M. 
Ci7H2,N02, 868, 1032. 
€i7H2iN04, 2802, 4833. 
7873. 

C,7H2iN3, 945. 
Ci7H22BrN O 4 '311tOy 
4834. 

C 17 H 22 CINO 2 , 869, 
C 17 H 22 CINO 4 , 2804. 
Ci7H22C1N3 H20, 948. 
Ci7H22N2» 664. 
Ci 7H22N20, 1443. 
CnH23CrNO« H 2 O, 
2803. 

Ci7H2aN03, 939, 4836, 
4841, 7414. 
CnHsxAuCItNOs, 940. 
Ci7H24BrN08, 4837 
C 17 H 24 CINO 8 , 4838. 

Cl 7 H[ 24 N 206 S‘Ht 0 , 

7912. 

C 17 H 24 O 9 . S8091K. 
C 17 II 26 N 2 S 4 * 2406, 
C 17 H 30 O, 2800 
C. 7 H 33 N, 5488. 
CI 17 H 34 N 2 S 2 , 2401 
Ci7H840, 4446. 
Ci 7H,402, 5487, 6408. 
CnHnN, 7018M. 
C 17 H 36 , 4441. 


C 17 H 39 O, 4445. 

C 17 H 37 N, 4448 M. 

C 18 

C 18 H 10 N 2 O 6 , 4876. 
C 18 H 10 O 2 , 2717. 
C 18 H 10 O 4 , S3208M. 
CiHHt2, 2711, 8659. 
C 18 H 12 N 2 , 1910, 1911, 
1912. 

Ci8Hi2N20, 874. 
C 1 HH 12 O 4 , S3208L, 
S3208N. 

CihHuNiO, 7807. 
CikHh, 1203. 8132. 
CihHhO, 5184, 6185. 
CiKHnOa, 2780, 
CihUuB, 1948. 
CihHuBI, 1917. 
C,.HiaClSn, 8316. 
C 18 H 16 N, 8658. 
CihHisOP, 6892M. 
CisHi504P, S6868M. 
CisHuP, 6892. 
Ci8Hi6 N2, 4740. 
Ci8Hi«N202, 561, 
C 1 KH 16 O 2 , 7990. 
C 18 H 16 O 4 , 4921. 
CihHieOT, 8785, 8786. 
CikHitCUNsOsSi. 

S4658J. 

CisHis* 7785. 
CikHihN204, 7860. 
CiBHuOa, 2234. 
€i8His04, 3306. 8021. 
C 18 H 19 NO 2 . 870. 
€isHi»NOs, 1026, 2941. 
€isHx»N 03*2H20, 1783. 
CisSboCINOa, 1027. 
CikHsoOxu S7982Q. 
Ci8H2iN 08, 5020, 7402. 
Ci^HoiNOs HzO, 2807. 
Ci8H»C1N0,2H20, 
2808. 

CisHriNaOb, 6979 
CisHaaNaOf, 4199. 
CibH^zOs, S3479T. 

Cl8ll2jN3* 947 . 
Ci^HexNOvP 2HsO, 

2809. 

CtHH>402, S3478M 
CisH240a, S3479Q. 

CisH2bN20i2’2Hs0, 

6133. 

CisHtrNQi,, 3945. 
Cl8H.^02, 5314M 
Ci8H*9NO, S5308T 

CisHso, 1226. 

CyisHioBreOay 7958. 
CisHaoOx, 3429, 3430, 
5366. 

CihHso04, S950J 
CisHaiBraOa, 7965. 
CiKHy-Oi, 2656, 3428, 
5361, 7970. 

CisHIs204* 7973. 

S950H. 

CibHriOib 5 H 2 O, 7736. 


CisHaaNOioCft, 2296T. 
CiaHja* 6236 M . 
CiKHsiRrsOa, 3424. 
CisHsaOa, 3423. 6305. 
€i8H840s, 7794. 
Ci&HisClO* 7974. 
CibHkN, 7972. 
CibHssNO, 6304. 
Ci8Ha»N8S4, 3355. 
CisHaeNaSaZn, 2405. 
CisHaeO, 6233M, 7941. 
CisHseOs, 93. 2338, 
6405, 7943. 

CisHseOs, 4318, 7960, 
7961, 7962, 7963, 
7964. 

CibHu 04, 7955, 7956. 
CisHarBr, 6224 M. 
CihHstI, 6224T. 
CisHjtNO, 7942. 

CibHjh, 6224. 
CinHasNiOa, 3442. 
CisHisO, 6228. 

CX 8 H 1 HO 4 S, 6203. 
CjbH* 8S, S6225M. 
CiaHsaN, 6234H. 
CisHaoClN, 86234M 

Cl9 

CisHuN, 376 
C.aHiaNaOft, 5700. 
CiaHiiNaOvy 2543. 
Ci»Hu02, 405. 1109. 
CibHi403, 949 
C 19 H 16 , 5726. 

CibHuCI, 5608. 
CiBHuiNa 2HaO, 2704. 
CibHi6, 1854, 1855, 
5697. 

CibHisNj, 1652. 
CibHisO, 2540. 
CiBHieOa, 1109, 5339, 
6334 

CiBHieOio-SHsO, 3953. 
CibHhN, 585, .586, 
3321. 

CibHitNO], 2945. 
CibHitNb, 4402, 4403. 
CibHxtNsO, 3958. 
CiBHnNiO HtO, 3959. 
CibHisNsj 5611. 
CibHibNO*, 19^. 
CibHibNj, 5335. 5336, 
6337 

CibHibNiO, 6435 
CibHzoOs, 5149, 8802 
CibHjiNOs, 5122, 6392, 
8168. 

€xbH88€1N03 H 3O, 

8169. 

CibU 22 C 1 N 03 2 HtO, 

6393. 

CibHszNsO, 2721, 2722, 
2726, 4664. 
CiBHBsNsOa* 2938 
CuHsaNsOs SRsO, 873. 
CibHmN 

6394. 
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CisHnClN^O HsO, 

2724. 

OiaH^aClNsO'^HsO, 

2728 

CitHasNOi, 2806. 

CiBHzaNOc'SRzO, 5785. 
€i«Il2»N*04KH20, 

2729 

Ci»H 24C1N08 SHsO, 

5792. 

€i»H24N20, 2720, 

2732, 4763, 6600. 
C]9H24N202, 2833, 

7627. 

C19H24N2O5S ‘ 41120 , 
2727. 

CisHaiNsOaS 6 H 2 O, 
2723. 

Ci»H26N202, 2939. 
Ci9H27N04, 3941. 
€ibH2»C1N04 H 2 O, 
3942. 

C 19 H 2 HO 2 , S8139M. 
CiBHaoOa, 5312. S662Q. 
Ci9Ha4Br402, 7967. 
Ci 9H}402, 5363. 
CiBHaeOa, 3426, 6311. 
CibHssO, 6172. 
CitHisOa, 6170, 7952. 
€i9HaH04, 4244. 

CtBHao, 6169. 

C 19 H 40 O, 6171. 

C 20 

C2oHhBr4Na20a, 3460. 
C2oIl6l4Na206, 3475. 
€ 2 oH»Br 2 H 8 :Na 206 ‘- 
3 H 2 O, 6533. 
C2oRBr406, 3449. 
C2oHgl406, 3474. 
C 20 H 10 I 4 O 4 , 6818. 
C2oHi 2, S1687M. 
CtoHiaOs, 3979. 
CaoHiaOa, 3988. 4818. 
C 20 H 12 O 7 , 4169. 

C 20 HU, 756, 1836. 1839, 
S2690M. 

C2oHi4Hg, 6638. 
C2 oHi4N2, 990, 992, 993. 
C20Hi4N2O, 1007, 1008. 
€2oHi4N4, S7062G. 
C 20 H 14 O, 6103, 6104, 
6106. 

C 20 H 14 O 2 , 1834, 1835, 
6941. 

C 20 H 14 O 4 , 6817, 6911. 
C2oHi 407, 4163. 
CaoHisN, 3290. 
C^HisN04‘H20, 7863. 
C 20 H 1 &N 1 , 3176, 3177, 
6051. 

€2oHi«, 3869. 

C 90 H 16 N 2 , 4706, 4706. 

€2oHi6N4, 6166. 

CtoHioOa, 18^ 1490. 
€20 Hi7NO4'6H2O, 1784. 
CmHih, 3569, 3860, 
5638, 6639. 


(Continued) 

C 20 H 18 N 4 S 2 , 1709. 
CaoHixOB, 497. 

C 20 H 19 N, 3199. 
C 20 H 19 NO 5 , 7392. 

€2(.Hi9N05 H20, 2662. 

C2oH2oClNOf., 2661. 
C 20 H 20 CINO 6 2 H 2 O, 
1786. 

C 20 H 20 N 2 , 6843. 
CaoHtoNsOH, 1787. 
C 20 H 20 O 6 , 2922. 
C 20 H 20 O 9 , 4054. 
C 20 H 2 .NO 4 , 2328, 4760, 
6416. 

C 20 H 21 NO 9 S, 1788. 
G 20 H 21 N 8 O, 7799. 
C’2oH22C1N04, 6417. 
C 20 H 22 N 2 O 2 , 4165, 

7007. 

C2oH[22N204» 7004. 
C 20 H 22 O 1 , 2366. 
C'2oH220k, 7052. 
CaoHaaOs-XHaO* 7051. 
C2 oH2*C/IN202, 4166. 
C 20 H 24 N 2 O 2 , 7634, 

7640. 

C2oH24N202’2)'^H"0, 

7636. 

CaoHaiNaOa SUaO, 

7641. 

CaoHasBrN 2 O 2 * H 2 O , 
7646. 

C2«H26CIN202, 7647. 
C2oH25€1N202 H 2 O, 
7638. 

CaoHaaClNaOa 2H2O, 
7648. 

C 20 H 25 NO 4 , 2806, 

6302, 6304, 5305. 
CaoHaeChNaOa, 7644. 
C 20 H 26 N 2 O 2 , 4790. 
C2oH 26N204, 8468. 
C2oH2«N20et 708. 
C 2 oH 2 oN 206 S‘ 4 H 20 , 

7637. 

C 2 oH 26 N 206 S* 7 H 20 , 

7643. 

C 20 H 27 NO 11 , 524, 
C 20 H 2 SO 6 , 3427. 
C2oH[280is, 623. 
CaoHnoCleNgOaPt'* 
4 H 2 O, 6974. 

C'aoHioO, 8868D 
C'aoHaoOa, 1. 6981. 
CaoHaaNaOcS, 3453. 
C2 oH32N206S H 2 O, 
4673. 

C2oHa4lBr602, 7969. 
C^2oHa402, 2326, 6366. 
<^2oHa«Br40t, 7966, 
C'aoHaoOi, 6362. 
C^BoHaeOa, 5369. 

C^2oHaH, 6967M. 
CauH.vOa, 3426. 6309. 
CaoHa^Oi, 2341. 
C 20 H 40 O, 6968. 
C 20 H 40 O 2 , 882, 7949 , 
S6403M. 

C 20 H 40 O 1 , 4319. 
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C/2oH42t 3417. 

G 20 H 42 O, 3419. 
€>ioH4204S^ 3111. 
C2oH44Sn, 8306. 

C21 

Co.HhO, 6106, 6107, 
6108. 

r2iHi6NO, 6381. 
€2 iHi 6, 5632, 6633, 
6616, S2690T. 
r2iHi6N2, 6372. 
CaiHioOsy 291. 
CaiHisNj, 504, 4766. 
G 21 H 18 S 1 , 8674, 8675. 

5665, 7140. 
€.^iHsoCLNOg, 1785. 
C2iH2oN204-3VaH20, 
498. 

C 21 H 20 O 5 , 5033. 
GiiHsoOG, 2940. 
C2iH2oOii, 7619. 
r2>H2iClSn, 8312. 
<"2!H2 iN, 8567. 
C^2iH2iN 06, 4684, 7788. 
t^aiHaiNa, 8556. 
C2iKLt04P, 8543, 8644. 
C^aiHaaClNOa, 4685. 
G2iH22Nt02, 7983. 
(^siHaiOc, 3138 
C2iH[2aClN2C]^‘2H20y 
7984. 

CaiHiaNOii, 6370, 6371. 
(?2iH2aN04, 5491. 
C2iH3aM06, 2920, 5700. 
C2iH2aN806, 7986 
C 21 H 24 CINOC U 2 O, 
6791. 

C2iH240a, 3441. 
C 21 H 24 O 4 , 6440. 
C2iH240io-2H.O, 6865. 
C 21 H 2 SNO 4 , 28;i9, 4180, 
5021. 

CaiHaeNaOst 8981. 
(.’2 iH!«N204, 7645. 
(72iH 2602, S2329Q. 
C^aiHarClNaOa, 8982. 
<^2 iH 27N04, 5307 
<T2,H37Na06, 8983. 
CaiHaoChNiOi 6 H 2 O, 
7653. 

CaiHaoOa, S2329M, 
S7056.I. 

CaiHaoOa, S3141J 
C2iHao04, S2837M. 
C2iHa40>, 6816. 
C/ 21 H 40 N 2 O 2 , 5378. 
C 21 H 40 O 4 . 4243, 4245. 
C2iH4<0*, 884, 

S7953M. 

C 21 H 42 O,, 4247. 

CU 1 H 44 , 4437. 

€2iH4404, 7151. 

€ z 2 

C«Hi 4, 3184, 6960, 
Ci-HrNa, 7800, 
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C^oHieOa, 6679. 

Cs4 

C27H66» 4440. 

C 22 H 16 O 69 6319. 

C22Hi80<, 8443, 8453, 

€24Hi2, S2837J. 

CaTHtfO, 4440 M. 

8461. 

€24Hi8, 1320. 

Cm 

C'izHisOiy 6907. 

C24lIl8W^2, 984. 


CT22H3tf]K80l49 6131. 

C24H2oGe9 4179. 

€28Hi4N204, 4865. 

C’ 22 H[ 2 oOi 89 2596. 

C 24 H 20 N 2 , 1416. 4735. 

C 28 H 18 O 4 , S6626T. 

C;22H2>N07, 4379. 6114. 

C 24 H 20 O 6 , 4251. 

C28n2oN2» 505. 

6395. 

C24H2o08» 1010. 

C7gH[a4N207» 6316. 

C22H24C1N07*H309 

€24H2oPb, 5328. 

CagHanSli, 8309, 8310. 

6115. 

C24HcoSn, 8307. 

C 28 H 30 O 4 , 8291. 

C22H26N06, 2813. 

C 24 H 21 N 8 O 3 , 2966. 

CaaHiaN&On, 2146. 

€23H36N202, 7002. 

C 24 H 40 O, 7972 M. 

CagHsKOivy 2627, 

C 22 BI 3 CO 39 2385. 

C 24 H 40 O 2 , 7952 M. 

8048M. 

€22H3«Oi2, 4522. 

C24H4oOi‘Ha09 2694. 

C 28 H 44 O, 2296M, 3461. 

€22H2;N02, 5371. 

C. 4 H 41 NO, 7942 R. 

C 28 H 4 SO 2 , S8322P, 

C22H27N04, 2841, 5022. 

C.4H4602, S7946M. 

S8322R. 

C’22H27N30s, 6956. 

C24iE480s9 5316. 

C2»Hm03, 6821. 

C'22H2>lN204‘4H20* 

C'24H4803, 1029, 6354. 

CisHai^O* 6219]M[. 

3414. 

Ci4H6o> 8141. 

CasHf^OiSy 8154. 

C22H8oN202» 932. 

C>4HooO, 2697. 


C22H3oN204« 4768. 
C'22H3iN029 934. 

C24H^04S, 3402. 

Cm 

€22Hi2C1N029 935. 

C 26 

C 29 H 30 N 282 , 2403. 

C22H[>20s9 559. 


C2»H42Ci2Na04 7 H 2 O, 

C^H33N03 H20, 942. 

C 28 H 20 * 6676. 

3433. 

C'22ll34N40aS9 6980. 

CosHaoNaO, 8767. 

C2aH'^, 8322 M. 

C'22H»402« 2801. 
C.>3Ha7NO. S6401 M. 
CzzMitnOf 3687. 

C^sHaiNa, 4401. 

C2«H6.NOs, 7808. 

C25H260», 3952. 

CMHeoOy 6168M. 

C.SH 31 N 4 O, 2921. 


C22H4o02, 1031, 

C2iiIt4N204*H209 

Cm 

C 22 H 42 O 2 , 1970, 3465, 

7654. 


6307. 

C 25 H 4 UO 2 , 6306. 

CaoHaaOe* 6356. 

C>2H4203, 7795, 7797. 

C 25 H 42 O 2 , 7945. 

CaoH28N2S4, 3360. 
CaoH2HN2S4Zli, 2404. 

C22H4402, 883, 1028, 

C 25 H 30 O 2 , 4832. 

7946. 


CaoHaef>7, 2705. 

C2.H4^, 3383. 

C23 

Cj6 

CioH4oN 205* 3432. 
C]oH44N«OgS, 6957. 

6619. 

CioH480s, 2618. 

C23l[i80y 2526. 

CaeHao, 3865. 

C 10 H 58 O 4 , 4301. 

C::23Hi.s03, 2747. 

C 26 H 20 O, 1685. 

CaoHsoy 5497. 

C’28H[i»N04, 4653. 

C 26 H 21 NOU, 361. 

C3oHe2y 8550. 

C28H2206, 7802. 

C«6H2iN70ihS2, 4667. 

CioHeaO, 8550 M. 

C 23 H 22 O 7 , 8545. 

C’.6H2-, 3550, 3661. 


C28H33N06, 2840. 

C'6H22N4, 1426, 1427. 

C*x 

C28H25NOe, 2660. 

CeHaaO, 1448. 


C23H[26CIsNO0» 2814. 

C 26 H 22 O 2 , 1684. 

CaiH4«N20<*, 7886. 

C23H2«N2, 592 M. 

€.8H26N«Oi8S2, 893 M. 

C3tH4<i02, S8869U. 

C'2sH2dN204‘4H209 

C'>sH3403» 6316. 

CsiHeaO, 4439. 

1985. 

C 26 H 17 NO 3 SHaO, 6171. 

CsiHeaOay 5500. 

C 23 II 27 CIN 2 OU 1986. 
C23H27N0h’3H20, 6111. 

C>6H4sN06* 4283. 

CiiH[64y 4438. 

C 28 H 46 NO 7 S flaO, 

CsiHeiO, 5811. 

C'23H27Ni, 5338. 

8110. 


C23H27N307 2 H 2 O, 

C’26H5o04» 4300. 

Cs 2 

1987. 

C>6H5i02, 2642. 


C23H2sCINO« 3 H 2 O, 

CasH&aOda S8154W. 

C32JEl2406y 640.3. 

6113. 

C28H.4, 2641. 

CsaHLaeOey 8025. 

C 23 H 2 KN 2 O 8 * 4164. 

C 26 H 34 O, 2645. 

Cs2Hx!:FeN404y 4415. 

C.’23H2hOi2» 6118. 


CaHsbNaOiay 2845. 

€23H2uNOi2S10H2O, 

C 27 

C»H3aN406, 1832. 

6112. 


C32H38N408y 1833. 

€2sH32Cl3N30, S7620G. 

C 27 H 20 * 7064. 

Ca2H43NOay 7437. 

C'23HM02t 6403. 

C27H3uNa08 HaO, 7660. 

CaaHitNOioy 1033. 

C 23 H 44 O 3 , 6310. 

C27H34N20e 2HaO, 

CaaHxxOsy 6312. 

C 33 H 44 O 1 , S7953T. 

5387. 

C82H4b03y 7963. 

CsiHieO, 8577. 

C27H|»N80. 6>iH20, 

Ci2H4nOby 7732. 

CiiHisOst 1030, 7944, 

6413 

C»H4»N0», 8848. 

7951. 

C27H480, 2691, 5013. 

CaaHaNOiiy 7393. 

CuMiSf 8576. 

C:7H.w03, 4234. 

CisH&iOay 3415. 
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Cs2H6402y 6404. 

C32Hfi6» 3403. 

€32H6eO, 2651, 3403 M. 
C 32 H 66 O 4 S, 2653. 

C 34 

€34H8oOio, 6800. 

C84HsfiN306» 7418. 
C 14 H 38 CI 2 N 2 O 6 ' SfibOy 
7419. 

CS 4 H 39 IJN 2 O 6 * 7038. 
C 84 H 40 N 2 O 10 S ' 6 II 2 CK 
6789. 

C|4B[44N20i2S'2HU0» 

4835. 

C34H47N0», 3137. 
C 34 H 47 NO 109 4861, 
C 34 H 47 NOU, 6169. 
C 84 H 4 KN 2 O 11 , 6303. 
C34H[4)iN20ioSy 941. 
C34H[48N20 ioS'2H209 

4839. 

Ca4H49NOu9 366. 
Ca4H6oBrNOii‘ HbO» 

366. 

Cs4H[ooC1NOi1‘3S209 

367. 

Cs4ll!>oN20l4’6H209 

368. 

C 34 H 50 O 2 , 2692, 5014. 
Cs4H6604, 4304. 
€34H7oO, 8160M. 

C«6 

C33H2^02, 1078, 4947. 
CsiHasNcOi, 3463. 


(Conilnued) 

C3sH4oOt3v 3967, 
C36H41N606* 3464. 
Ci&HeKOfi. 4236. 
C 36 H 70 O) 6563. 
C35H72y 6562. 

C>6 

Cs6H44N20ioS'5H20» 

2810. 

C36H49Nf>i3, 7398. 
CseH&iNOiiy 1829. 
C36H[340e9 1796. 
CseHaoOa* 1797. 
C3 sH6o08o’H 20» 4896. 
CaaHeiOstf 359. 
CsaHaoOt* 7968. 
C86H7404Sy 6236. 
CMH7fiN, 3292 M. 

Ca? 

CrHUeNaO#, 8873. 

Css 

CasDaOf 3632. 
C88El44^20u>S» 6123. 
C38H46N4O4S 2 HaO, 
2730. 

Ca 8 H 4 cN 40 sS* 3 H 20 » 

2725. 

CssHsaNOis* 370, 
Ca8H7404» 4307, 

C» 

C 39 H 74 OC, 4266. 
€8»U7o06. 4237. 


C 40 

C 40 H 60 N 4 O 9 S, 7651. 
C4oH6oN40«s suto; 
7639, 7652. 

C 40 IIS 1 AsNaOarSfisOy 

7642. 

C 40 II 00 , 2599, 2600. 
C 40 H 74 O 59 3233. 
C4oH7sOs, 3234. 

C 4 , 

C 42 H 4 eN 40 sS 5 H 2 O, 

7986. 

CiaHUoNsOs'dHsOf 

7636. 

C 44 to C 218 

C44Hs20a, 197;i. 
€45H8e06, 4256. 
C46H&4N4O1SS ' TBbOv 

1988. 

C 47 H 94 O 29 6409. 
C48038Oio» 2793. 
CsiBUsOg, 4260. 
C5sH7olVfKN406» 2686. 
€5GH72MgN405 HBbO 
2686. 

C67Hio40c, 4259. 
CsTHiioOe, 4261. 
CesHiooNzOss^f 369. 
CwjHioileNHOaoSa'" 
7649. 

C 216 H 288 O 144 , 7938M. 
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The following table lists the melting poi|its of organic compounds in 
ascending order of temperature in degrees Centigrade. The compounds 
are identified by the numbers as given in the table Physical Constants of 
Organic Compoimds. 

The letter S preceding any compound number indicates that it is to be 
found in the Supplement to the table. 

Melting points will be quoted as they occur in this table. The order of 
compounds listed with the same melting point is not significant and will be 
arbitrarily given in the order of the compound numbers. Owing to lack of 
agreement in values reported by various observers more than one value is 
sometimes given or the melting point is indicated I y a temperature range. 
In such cases the position in the list is determined by the lower temperature 
of the stated range or by the first of two stated values, the second value 
being given in parentheses. Where the values are separated by more than 
5° C the melting points are listed separately. 

Melting points are given in bold face followed by the numbers of the 
compounds. 

Abbreviations: a »= anhydrous; h =*= hydrate. 


(-213), 2583 

-123.1, 2166 

-100.6, 3530M 

-207, 2583 

-122.8, 7344 

-100.2, S107W 

-189.9, 7073 

-122, 7358 

<-100, 2083, 2347 

-186.2, 7217 

-121, 3586 

-100, 5124 
-99.3, 488, 6145 

-184, 2587M, 5584 

- 126, 1990M. 5095 

-181, 5606M 

-119.4, 476. 4572 

-99, 537, 2204, 4031 

-172, 3488 

-119.1, 4571 

-98.9, 100 

-169.4, 3809 

-119, 3804 

-98.6, 4618 

-161.6, 1947 

-118.5, 4957 

-98.2, 2018 

-160.6, 2028 

-118, 6876. S6277Q 

-98.1, 103 

-159.7, 8861 

-117.3, 3785 

-98, 2982 

- 159, 7359 

-117.2, 4923 

-97.8, 5719 

-166.6, 7895 

-117, 5101 

-97.6, 5738 

-161, 5175 

-116.6, 7218 

-96.9, 2925, 5356 

-150, 4650, 7892 

-116.3, 3902a 

-96.7, 3507, 6744 

(-147.3), 3586 

- 116.9, 2072 

-96.5, 319 

-146, 5604 M. 7062, 

-115.6, 3681 

-96, 3276, 8826 

S4623A 

-114.8, 8596 

-95.3, 4028 

-145, 4950. 5613 

-114.6, 3785 

-95.2(-98), 2178 

-142.6, 3862M 

-114, 2589M 

-96.2, 2235 

-142.4, S3047M 

-113, S4628B 

-96, 213, 6594, 8336 

-141, 4541 

- 112.6, 2266 

<-96, 2232 

- 139, 6572 

- 112.4, 2160 

-94.5, 6498 

-138.7, 3806 

-112, 321. 8304, 

-94.4, 5059 

-138.6, 5749 

S3117M 

-94.8, 4556 

- 138, 2590, 6564 

(-112), 3917 

-94, 7324, S6277R 

-137.8, 8860 

-111.9, 4928 

-93.9(-92.8), 1210 

- 136.4, 478 

-111.6, 7162 

-93.66, 5734 

-135.1, 2019 

-111.3(-107), 2585 

-93.5, 4966, 8660 

-135, 1998, 2117, 

-111.3, 3899 

-93.3, 2225, 3046 

S4628A 

-110.8, 8389 

3058 

-133, S4623B 

-110, 7343. 8829 

-93, 4597 

-131.5(- 129.9), 6481 

-108.6, 2565 

-92.9, 4034 

— 131.3, 2167 

- 108.5( - 105 to 

-92.8, 8797 

— 131.2, 4958 

-111), 3912 

-92.6, 107, 5729 

-130.7, 7164 

-108, 4951, S6277K 

-92, 2100, 3995 

-130, 2110, 2198 

- 107, 3557M 

-91.9, 7319 

— 129, 468 

-105, 534 

-91.6, 2224. 8790 

— 127, 7331 

-104.8, 5628, 8070 

-91.3, 4543 

— 126.6, 3062 

-104.7, 7372 

-91.2, 8798 

-126.4, 3002 

-104.5, 21f>7 

-91, 4566, 8801 

— 126, S6277J 

-104, 2182 

-90.8, 5106 

(-126.6), 6498 
— 126, 6493 

(-104), 6876, 7319 

-90.6, 4458 

-103.7, 3029 

-90, 4020, 6000 

— 124.8, 7219 

-103.6, 2181, 3691 

-89.56, 7280 

— 124, 2120, 3678, 

-102.1, 3930 

-89.2 to -89.8, 2149 

8624 

-102, 3917 

-89, 2150, 2272. 5100 

— 123.5, 10 

-101.6, 1276 

-88.6 to -89.6, 6098 

— 123.4, 6495 

-101.4, 7362 

00 

gg: 

1 

-123.3, 3902/3 

- 101.2, 5099 

-88, 535 

-123.1(-121), 5715 

-101, 6595 
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-87.5, 7287 
-87.3, 2374 
-87, 3117 
-86.4, 2095 
-86, 2993 
(-86), 3867 
-86.6, 547 
-86.6, 4953. 8193 
-86, 2992, 4559 
-84.7, 4985, 6557 
-83.6, 94 
-83.2, 5766 
-83, 492, 4560, 7333 
-82.7, 1147 
-82, 406 
-81.8, 328 
-81.2, 1146 
-81.03, 4590 
-81, 7266 
-80.7, 4983 
-80.6, 3787, 4039 
-80.6, 3823, 4022 
<-80, 192, 545M. 
2257, 3627, 4975, 
6129, 8388 
(-79.9), 2149 
-79.7, 2195 
-79.4, 2372 
<-79, 3737, 7163 

- 78.8, 8796 

- 78.5, 99. 6534 
-78,25, 1122 
<-78, 2801 

- 78, 4250 

- 77.8, 6553 
-76.8, 91 
-76.1, 6331 
<-76, 4596 
-76.9, 7290 
-75.7, 6529 

< - 76, 3600, 4253 

- 76, 2260 
-7.3.9(-72.6), 7282 
-73.6(-68.9), 3070 
-73.6, 3068, 4018 
-73.4, 101 

- 73.2, 2222, 2230 
-73.1, 187, 7279 
-73, 2015, 3867, 

S3117N 

- 71.4, 7285 
-70.8, 7095 

- 70, 3267 

> -70, 4515 
-69.9, 6961 
-69.6, 4460 

- 69.3, 545 
-69, 2909, 3605 
-67.6, 2158, 2353 
-67.3, 4498 
-66.6, 5620 
-66.1, 5752 
<-66, 3913 
-66.9, 4974 
<-66, 2418 
-66, 1993. S3445D 
-64, 633, 2687 
-63.5, 635, 2079 
-63, 2932 


(Continued) 

-62, 5423 
-60.5, 6452 
<-60, 356. 4967 
-60, 5103, 8489 
-59, 910. 5563, 8795 
-58.86, 4459 
-68.2, 3057 
-68.1, 1148 
-67.6, 2665 
-67.4(-61), 7405 
-67, 655. 3339 
-66.9, 4610 
- 66.66- 2563 
-66.5, 6245 
-66.1, 8822 
(-66.1), 2260 
(- 66 ), 1220 
-65.5, 7092 
-65(-60), 6991 
-65, 530, 6248 
-64 to -67, 6555 
-64, 5436, 7199 
-63.7(-61), 6178 
-63.6, 8908 
-5.3.5, 4994 
-63, 3821, 8884 
-62.8, 5743 
-62.7, 5552 
-62.6, 6252, 6987 
-62, 1195 
-61.6, 1464, 4593 
-51.6, 90 
-61.1, 550, 5009 
-51, 16504, 5141, 
8197, 8793H 
(-61), 5143 
-60.6, 2153 
<-60, 3537, 8442 
-60, 2971.3216, 3668. 
3823A 

-60, ca., 5580R 
>-60, 2823 
-49.8, 5422 
-48.2, 4465 
-48, 6543 
-47.8, 8354 
(-47.4), 8908 
-47 to -48, 2086M 
-47, 3021, 4978 
-46.9, 6254 
-46.6, 2391 
<-46, 2276 
-46, 1152, 3435, 5754, 
7318 

-44.8(-43.1), 2382 
-44.6, 7200 
(-44J>), 6449 
-44, 3264 
-43.9, 2991 
-43.8, 3549 
-43.6, 7992 
-43.4, 4476 
-43.26, 5847 
-43(-48), 1767 
-43, 632, 2568 
-42, 6558. 7460 
-41.9, 1221 
-41.6, 4484 
-41 to -44, 250 
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-41, 2384, 8713 

- 40.6, 2367, 6347 
-40 to -48, 1220 
<-40d, 2280 
<-40, 6859 

-40, 3131, 530Q, 7664, 
8211, 8987, S5580X 
-39.8, 8342 
-39.6, 3345 
-39, 2129, 4490 
(-39), 3216 
-38.8, 616 
-38.6, 6271 

- 38.6, 6266 
(<-38), 6540. 6552 
-37.6, 5143 
-37.6, 411 
-37.8, 715 
-36.7, 3555, 6449 
-36.6, 4121 
-36.4, 1995, 3556 
-36, 6204 
(-36), 3549 
-36.3, 3874 

-36, 1183, 1773M, 
2927, 5005, 6185, 
6491 

-34.6, 1454, 4478. 
7099 

- 34.6, 2379, 8795 
-34.4, 2958, 7093 
-34.2, 6451 
-.34(-36), 8353 
-33.66, 2183 
-33, 4436M 
-32.7, 126 
-32.6(-34), 4492 
<-32, 5156 
-32, 1217 
-31.8, 5764 

- 31.6, 3398, 8497 
-31.47, 5847 
-31.4, 1233 
-31, 4293, 8817 
-30.6, 1132 
-30.2, 6655, 8314 
-30 to -32, 3099 
< - .30, 2132, 4235h, 

5769, 6546 

- .30, ca., 5568 

- 30, 5667, 5890 

- 29.6, 2096. 2205 
-29.06, 8417 
-29(-27.1), 8892 
<-29, 7975 

- 29, 3539, 4222 

- 28.96, 637K 
-28.6, 2168 
-28, 8986 
-27.7, 1157M 
-27.6, 5327 
-27.2(-19.3), 1223 
-27(-26 to -29), 

8341 

- 27, 6645 

- 26.6, 4426 
-26.46, 3617M 
-26, 125, 1037. 3197, 
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-25.6, 3454 
<-25, 2365, 2658, 
3069 

-25, 2041, 2279, 4530 
-24.8, 1175 
-24.5, 3929 
-24.4, 8485a 
-24.1, 4214 
-24, 5036 
-23.8, 8522 
-23.2, 6525 
-23, 1215, 4503, 7994, 
8519 

-22.8, 2587 
-22.5, 130, 131 
-22.4, 1453 
-22.35, 3862 
-22, 132. 5877, 6186, 
6552, 7277, 8416 
-21.8, 8615 
-21.2, 1134 
-21.2 to -20.5, 3020 
<-21, 5347. 66.50 
-21, 412, 2283, 5136, 
5598, 7341, 8022 
-20.9, 6274 
<-20, 1181, 1182, 
1212, 1213, 1261, 
1856. 2248, 2534, 
2884, 4689, 5822. 
6539, 6842, 7682, 
8034, 8387, 8417M, 
8905, 8918, 8936 
-20, 2162, 4264, 4302, 
6544, 7101, 7341P 
- 19.96, 2336 
-19.5, 7657 
-19, 531, 4641, 4996. 

5401, 6870 
(-19), 6190 
<-18, 500, 771, 1437, 
2363, 5119, 5271, 
5863, 6585, 6873, 
7185, 7677 
- 18, 2337 
-17.9, 2344 
<-17.5, 6776 
-17.5, 179, 1174 
-17.4, 4290 
<-17, 173, 8385 
-17, 207, 2251, 4259, 
5319M, 5759, 7380 
(-17), 7013 
-16.6, 3495 
-16.5, 160 
-16.3, 6265, 8485^ 
-16, 1774R, 2607. 

2821, 36^2 
-15.4, 7205 
-15.3, 1738 
-15.25, 180M 
-15.05, 3108 
<-15, 2247. 4173. 
4303, 4419, 5560, 
6063, 8957 
-14.7, 7139 
-14.5, 2576 
<~14, 6869 


-14, COOa. 2088. 2245, 
4783 

- 13.8, 3602 
-13 to -14, 8518 
<-13, 8302 
-13, 1635 
-13C-9), 5870K 
-12.5, 1461 
<-12, 713, 3379 
-12, 2978, 3390. 6363, 
8151 

(-12), 4290 
-11.9, 2090 
-11, 5361 
-10.7, 5313 
- 10.6, 8402a 
-10.46(-6.6), 3231 
-10.4, 601 
< —10, 3760, 8330, 
8441 

- 10, 3437, 4495, 5045, 
5479 

-9.5 to -9.2, 3020 
(-9.5), 2350 
-9.3, 1139 
-9, 3115, 3402M, 
4585. 7013 
-8.6, 7836 
-8.2, 6190 
-8 to -7, 7993(2) 
-8, 1577, 6191, 7459 
-7.9. 2220 
-7.6, .3329 
-7.5, 2737 
-7, 7822 
-6,9, 1171 
-6.6, 5532 
- b.5, 3821 
-6.2, 571, 8582 
-6,1223H,2274,2392, 
2960, 3107, 4853 
-5.9, 5131, 6192 
-5, 634, 6183, 8000, 
8606 

~57w, 1991 
-4.5, 2284 
-4.1, 8402^ 

-4, 1766. 2242, 4424, 
6760, 7053, S8600Q 
-3.5, 600/9 
-3, 1887 
-2.5, 2830 

-2, 2081 M. 4866, 8894 
(-1.68), 5313 
-1.5 to -2.0, 2350 
-1, 1724, 2388, 5825 
-0.82, 637P 
<0, 117, 2361. 5332, 
6694 

6, 501, 600a 4- /I, 1723. 

3546, 4151, 6716/9 
0.1, 3547 
0.2-0.7, 5840 
0.35, 138M 
0.5, 2572 
0.5(l-2), 2605 

0. 6, 4065 

1, 2735, 7876 
1.3, 7832 


1.5, 2734 
(1.6), 7822 

I. 8(5.6), 1170 

2, 2836, 6912, 8922 

2.1, 1138 
2.1(5-6), 6661 

2.4, 6652 

2.5, 621, 701, 3113 
2.55, 4003 

2.9, 6152 

3, 1736, 7044 

3.6, 1223K 
3.65, S1818M 

4, 5319, 6540 

4- 5, 1773, 7674 

4.1, 67167 

4.5, 4432 

5, 3935, 8185 

5- 6, 135, 5747 

5- 7, 1925 

5.15, S5314H, £r*. 
6.2(S-4), 712 
5.48-.49(5.51), 1113 

5.5, 2864, 3732. 6988, 
8144, 8154M 

5.6 (4-5), 6705 

6.7, 1256 

6, 3965. 5768M 

6- 7, 1981 

6.2, 5840 

6.5, 2744, 2988 

7, 706. 3003. 6716a, 
7993(1) 

7- 8, 2787 
7-9, 8906 

7.6, 8355 

8, 3771, 8868D 

8.2, 775 
8.40, 4016 

8.5, 2657, 3879, 5312 

9, 2282, 3832, 5264. 
6994. 7258, 8927 

9.2, 1762 
9.4(10), 723 
9.6(6-7), 4563 
9.97(10), 3871 

10, 1983, 3880, 6457, 
8313 

10- 4, 7681 

10.3, 3948 

10.5, 3598, 5130, 5416 
10.5(11.03), 5817 

II, 2270, 4429. 7815 
11(8-9), 1048 

11- 2, 720, 2878, 6415 

11.4, 4514 
11.7(9-13), 3297 

12, 4430. 4475, 6448 
(12), 2744 

(12-3), 8510 

12- 5, 667 

12.3, 385 

12.4, 1179 
12.6(10.5), 6429 

13, 774, 1284, 5440, 
5675. 8921 

13- 4, 8061 

13.2, 3555R, 6152. 
8925 
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13.5, 7999 

13.6, 7613 

14, 6305, 7679 
14(2.5), 3113 

14- 5, 4433, 5025 
(14-5), 280 

14.5, 1390 

14.6, 6193 

14.88, S6403M(a) frz. 

15, 206, 661, 2877, 
4363, 4538X, 5176, 
6151, 7370M 

15(12.1), 4431 

15- 6, 7320 

15.5, 8403, 8959 

(15.5) , 5860, 8313 

16, 1040, 2059, 2381, 
5580, 6772, 6950, 
7138 

16.5, 4436, 4632 

16.6, 86 

17, 599, 1299, 2092, 
3125, 3443, 41478, 
7794, 8047. 8094M, 
8098 

17- 8, 1049, 3238M 

17.8, 1923, 3633 

17.9, 4228 

18, 5283, S4532M 

18- 19, 3065 

18.3, S6403M(/9) 

18.87, 858 1 9 M frz, 

18.5, 594 
18.5(16-9), 93 

19, 5824 
(19), 4429 
(19-20), 6405 
(19-21), 732 
19.3-9.5(22), 1541 

19.5, 7946, 8023 

(19.5) , 4138 

19.6, 4730 

19.7, 267 
<20, 8919 

20, 280, 327, 7407. 
7692 

20(16-7), 4528 
20-2, 3154a2 
20-30, S6225M 

20.3, 6300 

20.4, S1725M 

20.5, 5816 

21, 4147Y. 6660, 6702. 
7327, 8893 

21(18.5), 1452 
21.2, 3626 

21.5, 7267 

22, 2652, 6801, 7524, 
S7953T 

(22), 5479 

^.5, 563, 4441, 8097 
22.5(19-20), 8850 
22.6(24), 3395 

23, 5114, 7951, 7974 
23-4, 5039 

23.9, 2341 

24, 609, 1606, 1775 
24(22-5), 3017 


24.2, 6405 

24.5, 775, 4102. 4435 

24.5-25, 6860 

24.6, 7608 
24.65, 3549P 

24.7, 5010 

25, 732 

25- 26, 7173M 

25.5, 2151 

25.7, 7297 

26, 559, 1650/3, 4235a, 
4696, 5139, 5290, 
6236M, 6688, 6800. 
8510, 8943 

26- 7, 5635 

26.5, 3750 

27, 1153-y, 1190, 
1223M, 1754, 3424, 
4103, 4998, 7436, 
8592 

(27), 645 
27(22-3), 731 
27(26), 7761 

27- 8, 1952, 3400, 4583 

27.5, 4138 
(27.5), 7946 

28, 295, 11576, 3215, 
6224, 6853, 6875, 
8343, 8587, S6660C, 
S8434M 

28- 9, 1337, S7946M 
28.2(32), 4383 

28.5, 6224M 
28.78, S7953M, frz. 
28.8-9.2, 4094 

29, 1770, 1883, 1954, 
1956, 6756, 6815, 
8001, 8238 

29- 30, 7370 
(29-38), 7017 

29.3, 4428 

29.6, 867. 6408, 8520 

30, 358, 1576, 1896, 
2860, 3396, 7944, 
8907 

30.5, 7733 
30.63, 8586 

31, 3005, 6414 
31-2, 3154aB 
(31-.3), 1888 

31.6, 2335 

32, 593, 1722, 1858, 
2196R, 2257M, 4631. 
61*69, 8208 

32(84), S5844M 
82-8, 1730 
32.1, 5469 

32.6, 1160, 7580 
32.5(31), 2800 

32.8, 6717 
.32,9, 321 IM 

33, 149M, 596, 645, 
1919, 2778, 4845, 
5237, 5409, 6706, 
8460, 8588 

(33), 2948 
^.5, 6020 


33.5(31-2), 3465 

33.7, 7949 

34, 208M, 1447, 1728, 
1878, 1879, 2533, 
6224T, 6976, 7466, 
7663, 8816 

34(30-3), 4147G 
34(31-2), 6662 

34-6, 7203 

34-6(37), 590 

34- 5.5, 5488 
34.2, 8913 

34.5, 4708 

35, 1041, 1065, 4243, 
5135, 8135, 8396 

35(30-1), 6658 

35- 7, 7194 

35- 40, S8154W 

36.1, 5878 

36.6, 5529, 5660, 6848, 
7046 

36, 1002, 1235, 2745. 
2782, 4127. 6403. 
8237 

36(32-4), 2886 

36- 7(34), 657 

36- 8, 6744 
(.30-9), 1141 
.36.3, 1157a 
36.5(32), 2891 

37, 1888, 4117, 5850, 
7040, 8153 

37- 8, 3148, 7661 

37- 8(32), 1764 

37.1, 1157/3 

37.2, 5348 
.37.6, 3733 

37.5- 38.5, 7152H 

37.6- 7.8, 3111 
37.62, 8149 
37.9, 1069/3 

.38, 724, 3033, 3417, 
6070 

38(34-6.6), 8926 
,38(35 -7), 7952 
38(41-3), 6986 

38- 9, 294 
.38-41, 7538 

38.5, 2338 

38.8, 11577 
.38.9, 6722 

39, 2742, 8483 

39- 40. 772, 2137, 4578 

39- 41, 2822 
39.5-40, 3770 
(39.5-40.5), 8584 

40, 1069a, 1191, 4231, 
4437, 6459, 6769, 

40(35-6), 6729 

40- 1, 2943 
(40-1), 1579 

40.5, 8222 

40.6, 3549K 

41, 1769, 4863, 5094, 
5316, 6667, 7045, 
7303 
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(41) , G847 
41-1.5, 2098 

41- 2, 2424 

41.5, 260 

41.8, 3687 
41.9-2.1, 6203 

42, 229, 942, 1141, 
1628, 1725, 3306, 
4581, 4825, 6598, 
8079, S7190M 

42(27), 219 

(42) , 5018 

42- 3, 2893, S285Q 
42-3(44-5), 8846 
42-4, 6907 

42- 52, 2302Z 

42.5, 2249, 5529 
42.5-43, 7972 

43, 1153^, 1301, 
2196H, 2948, 7690. 
7841, 8167, 8175, 
8319 

43(3»-40), 6718 
43(40), 3451 
43(’40.4), 6768 

43- 4, 1376h 

43- 5, 1178 
43.84(45-6), 6458 

44, 1296, 2769, 2947, 
4708, 4829, 5154. 
5376, 5558, 6617, 
7000, 7990, 8121, 
8837 

44(39), 909 
44(48), 5311 

44- 5, 5432 
(44-5), 3423 
44-6, 1075, 8021 
44-7, 2666 

44.4, 3383 

44.5, 5308, 8360 

44.8, 5956 

45, 564, 1899, 2914, 
6733, 6783, 7180, 
7202 


45, ca , 5885 
45(42-3), 8507 
45-6, 7406 

45- 8, 1650t 

45.5, 7312, 8292, 8556, 
S8843T 
45.8, 7945 

46, 589, 671, 2130. 
3272, 4260, 5572, 
6690, 6761, 7698, 
8368, S1540B 

46, ca., 4828 

46- 7, 4376, 8345, 8977 


46.4, 4255 

46.5, 8235 

47, 14. 1193, 1311, 
1545, 1579, 2961, 
4765, 5024, 6412 
(47), 7539 

47-8, 7762 

47.5, 1050, 1280, 4014 
47.7, 8576 


48, 133, 707, 3428, 
4989, 6767, 7017, 
7206, 7630, 7664, 
7970, 8100(1), 8407 

48-9, 3429, 5854, 7420 

48- 50, 2250, 6398 

48.4, 2586« 

48.4r-8.6, 3402 

48.5, 5142 

48.6, 4766 

49, 1650a, 1780, 8359, 
8678, 8945, 8961 

49- 50, 6693 

49- 51, 277, 8234 

49.3, 2647 
49.3(45.5), 1895 

49.4, 1234 

49.6, 4584, S6858M 

50, 119, 123t, 275. 

276, 611, 787, 883, 
2301, 2428, 6043, 
6596, 6597, 6819, 
8100(2), 8257 

50(48), 2395 

50- 1, 1376, 2431M 

50-2, 4300 

50- 6, 7967 
(50-9), 7873 

50.5, 613 

61, 381, 1281, 1567, 
2346, 6850, 7041, 
7306, 8584. S312T 
51(48), 2302<i 

51- 1.5, 7140 

61- 7, 4868h 
51.1, 8141 

51.3, 8404 

61.6, 3423, 4318, 8288 

61.5- 62, 7228 

61.5- 53, 7952M 

61.7, 2668 

52, 1298, 1698, 2398, 
2430, 2959, 5197. 
7453, 7701 h, 8226, 
8791 

62- 3, 3378, 4122, 

4609, 6062 

62.5, 1809, 4881 
62.54, .S6457V frz. 
52.5(50.5), 8379 
52.9, 6889 

63, 1176, 1263, 3317, 
6777, 6847, 7179, 
7445, 8406, 8502, 
8889 

(63), 2400 
53(50.5), 4446 
53(51.5), 209M 
53(57-00), 5407 

63- 4, 1637 

63-4(64-0), 3667 
53.31(54), 4445 

53.4, 5821 
53.4(51), 1153a 

63.6, 1977 

53.5- 54(55-0), 3149 
54, 725, 1854, 4048, 

4242, 6350, 6368 

(54), 2434 
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54(51-2), 592 
54-4.5, 1029, 1030, 
3560 

64-5, 1000, 3234 

64- 5(52), 1312 

64.6, 884, 4261, 5876, 

8046 

65, 597, 999, 2397, 
2651, 4833. 8106M, 
8897, 8964 

(55) , 2666 
65(59), 1154 

65- 0, 123/3, 4781, 

5843, 6743 

(65-0), 3149 

65- 7, 2144 
(65-7), 2655 

65.5, 3436, 6404 

66, 308, 1142, 1196, 
2373, 2883, 4736, 
5665, 6791, 6898, 
7462 

(56) , 8903 

66- 7, 3541, 6524, 

6730, 6798, 7154M 

66.6, 644, 4250 

56.6, 4234 

67, 961, 1158, 1582, 
3538, 4520, 4821, 
6569, 6732, 7641 

(67), 15 

67- 8, 1763, 3281 
(57-8), 4247 

67.6, 177, 1031, 6000 
(57.7), 714 
57.8-8.0, 8154 

68, 268, 1070. 1593, 
4241, 5018, 5140, 
5491, 5815, 0172, 
6316h, 6422, 6734, 
8346, 8549h, S8001C 

68- 8.5, 7960 
68-9, 2376, 3047, 

8244h 

58- 00, 2721, 5905h 

68.6, 4319 

58.5-01, 1889 
68.8(50-7), 5883 
59, 281, 714, 747. 

2244(2), 2700, 2748, 
4883, 5659, 6714 
59d, 4823 
69(66-7), 5841 
69(67-8), S5771M 
69(57.85), 6228 

59- 60, 1336, 1660, 
5832 


(59-00), 623 

59- 01, 4723 

59.5, 2535, 4440 
69.5-57, 6048 
59.8(511-01), 8381 
00, 5273, 6663, 6766, 

7634, 7672 
00(55-0), 3140 

60- 1, 622, 2400, 6787 
(60-1), 310 

60.5, 5831, 6312, 6548 
60.00(58-9), 5487 
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61, 32, 313, 1318, 

1319, 2312, 2641, 
3470, 4738, 4864, 
5870M, 6773, 6831, 
7102, 8100(3), 8478, 
8534 

(61), 6801, 7303 
61(67-8), 227 
61-2.6, 7764 

61- 4, 4199H 
(61-8), 2668 

61.5, 1970, 5851 

62, 868, 1631, 2362, 
2655, 3441, 5051, 
5638, 6053, 6171, 
6763, 6807 

62- 8, 4301 
62-4.8, 8976 

62.5, 7299 
62.5(60), 338 
62.76(67-8), 646 
62.8, 6840 

68, 123a, 520a, 610, 
749, 1300, 4240, 
4346a, 5497, 6260, 
6445, 8683, 8793R, 
S1540F, S6615J 
68-4, 5855, 7695 

68-4(61.8), 6751 

68.5, 2396, 6707, 7765, 
7941, 8802 

63.5d, 1344 

64, 388h, 1971, 2420, 
4049, 5048, 6402, 
7306, 7463, 8300, 
8539, 8651, S7998M 

64(60), 7050 
64-5, 1059, 6710, 
7972M 
64-6, 685 
64-8, 427 

64.5, 5002 

65, 389, 2356, 3882, 
4667, 6623, 7406, 
8367, 8946 

(65) 7673 

65, ra., 7694 
65(60), 8191 
65.1, 4260 

65.5, 309 

66, 310, 623, 658, 

4067, 4377, 4787, 
6758 

66(61), 8380 
66(60-70), 129 
66-7, 5184, 6849, 
S2329M 

66 - 8, 3611, 7410 
(66-75), 1860 
66.1(60-70), 8550 
66.2-6.3, 2653 

66.4, 595 

66.5, 3331, 6021, 6100, 
6170 

67, 1313, 1744, 2385, | 
6735, 8099 

67- 8, 2446, 6852 
67-8(70), 2855 
67.4, 1135 


(Continued) 

67.5, 690, 8431 

68, 958, 1257, 1384, 
1544, 2776, 4830, 
4844, 5086, 5926, 
5976, 6726, 6736, 
6737, 6741, 6808, 
7539 

(68), 3432 
68(64), 8947 

68-9, 1441, 1600h, 
1726, 7670 

68- 70, 7167, 7763 
68.1, 4438 

68.4, 727 

68.5, 2656, 5979 

68.5- 9.2, 5378 
68.7(69-72), 4304 

69, 1342, 2333, 2445, 
2597, 3674, 7612, 
8436, 8577 

69(65-7), 8527 
69(72), 5551 
69.0-9.5, 1755 

69- 70, 1054, 1772, 
6696, 7659h, 

S1384M 

69-70(73-5), 6911 
69-71, 1849 

69- 72, 8912 

69.4, 7943 
(69.4), 31 

69.5, 2387, 2875 

69.5- 70.5, 8378 
<70, 6547 

70, 55, 1388, 1462, 
3356, 4236, 5990. 
6698, 7449 

(70) , 1580 

70- 1, 7151 
(70-1), 2615 

70-1.5, 7766 
70-2, 602 
70-5, 7653 

70- 80, 33h 
(70-80), 27 
70.2-0.7, 6236 
70.8, 4261 

71, 746, 1047, 3419, 
5639, 6334, 8361, 
8923 

(71) , 7406 

71- 2, 1180, 1772, 2414 

71- 2(69.5), 3199 

71.5, 612, 668, 3103, 
7968 

71.5- 8.0, 7750 

72, 1057, 1729, 1740, 
2910, 3358, 3430, 
3761, 4425, 6409, 
6740, 7409, 7685 

72- 2.5, 8405 
72-3, 2434, 3869, 

4218, 5614, 8488 

72-4, 2136, 2137M 
72.3, 8048M 

72.5, 61, 5840 

73, 1908h, 6936, 8965, 
S1540Y 

78-4, 2828, 4294, 7673 
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(73-4), 1059 
7;i-4(70), 3933 

73- 5, 1843h 

73.5- 74.5, 3292M 

74, 1056, 1753, 2405M, 
2767, 3305, 3432, 
4033, 5282, 7709, 
8231 

74(70), 8726 
74(70-1), 4007 

74- 5, 2067 
C74-5), 1940 
74-5(70), 3403 

74- 6, 2771, 8650 
(74-6), 296 

74.5, 8944 

74.7, 6562 

75, 83, 256, 1173M, 
1391, 2832, 6603, 
6849, 8942 

75- 6, 8902 

75.5, 5266, 8773 

76, 789, 4411, 5149, 
5547, 5927, 6304, 
6893, 8243, S6836M 

76(72-4), 3584 
76(73-4), 7708 

76- 7, 4307, 5340dZ, 
S2329Q 

76.3, 882 

76.5, 4251, 8164 

76.7, 8464 

77, 1860, 2892, 4244, 
8728, 8839 

77- 8, 618, 1917, 8544 
(77-9), 7963 
(77-84), 666 

77.2, 85308T frz. 

77.5, 692 
77.5(81.5), 8516 

78, 1156, 2212, 2263, 
2311, 2573, 3011, 
3146, 3943. 4832, 
5074, 5614, 6098, 
6739, 7490, 8130 

78(76-7), 6792 

78- 80d, 6724 
78-80^'>, 4098 
78-81, 7769 

78- 82, 336R 

78.4, 8719 

78.6, 1.580 

79, 264. 1082h. 2794, 
2879, 3380, 4346/3, 
4991, 5884, 6058, 
6892. 7271, 8547 

79- 80, 1080, 2873, 
5046, 6839 

79- 81, 5038 
79.1, 4237 

79.5- 79.8, 2645 

80, 312, 754, 1095, 
3136, 3781, 6465, 
7202M. 8506 

80(78-9), 3407 

80- 1, 252, 2674h. 

3173, 5443, S83T 

(80-2), 2642 
80.22, 5833 
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80.5, 8581 
80.7(81-2), 8421 
80.7(84), 1028 

81, 26, 31, 296, 2573, 
2889, 5354, 6001, 
6104, 7275 

(81), 2760 
81-1.5, 7962 

81- 2, 2407, 3894, 

7964, 8838 

81.1, 4247 

81.2- 81.6, 4440M 

82, 154, 1697, 2860, 
4827, 5267, 5813, 
5830. 6430, 6697, 
7313, 8901 

82.IK-2.5, 8364 

82- 3, 7873 
(8^1-3), 7774 
82-5, 2873 

82.5, 2403 

82.5- 3.0, 974 

82.5- 4.0, 8524 

82.8, 4439 

83, 3205, 5499, 6971, 
7838 

83^, 4653M, 6703 
(8.3-4), 287 

83.2- 83.4, 6219M 

83.5, 1162 

84, 586, 619, 1371, 
1622, 3987, 5315, 
5988, 6397, 7963, 
8095 

(84), 1309 

84- 5, 384M, 8316 
(84-5), 1884, 6704 

84.6- 85.0, 6168M 

84.7- 5.0, 7716 

85, 190, 390, 566, 625, 
934, 1855, 2428M, 
4742, 4891, 5498M, 
5845, 6635, 7960, 
8165. 8352, 8717 

85- 7, 6746, 7768 
(85-7), 427 

85.5, 7668 
85.5-86, 2431 

85.8, 2871 

86, 171, 752, 1260, 
1638, 1654. 2394, 
5155, 5555, 6456, 
7689, 7857, 7973, 
8241 

85-7, 1203, 4358, 

4724, 6780, 6954, 
7792Tdl 

86.3- .6, 8550M 
(86.8), 1156 
86.0, 1172 

87, 1156, 1540M. 
2244(1), 3186. 5070, 
6721 

87-8, 8180 
87-8(84), 84 

87.4, 1295 

87.5, 58. 6636/3 
87.7, 2642 


(Continued) 

88, 60, 262, 3052, 

5811, 6563 

88(83), 5856 
88(83-4). 2131 
88-0, 721, 6974h. 

8477 

88-00, 0133 

88.5, 8535 
(88.5), 3321 

89, 880, 1859, 6018, 
6950, 7688. 7961 

80-00, 1857. 3154a4, 
5307, 8903 
80-01, 8748 
(80-93), 7925 

89.3-.6, 3403M 

89.5, 5079. 6400 
89.5-00, 2236 
89.57, 1201 

00, 621 M, 684. 936h, 
1884, 2859, 4308, 
4727, 4851. 5923, 
6704, 7654, 8095, 
8103, 8178 

90-1, 2882, 8555 
90-2, 341 Oh 

90- 5.5, 7183M 

90.1, 2586/5 

90.2, S6401M frx. 

91, 1309. 2786, 4087, 
7953, 8479 

(91) , 3943 

91- 2, 664, 2218, 2945, 
6615 

01-2(88-00), 1433 
Ot.5, 8244. 8491 
91.0-2.1, 5500 
91.9-2.2, 8160M 

92, 1140. 1368, 75l6h, 
7860, 8567, 8738 

92(93-4), 1640 

92- 3, 2M. 6695, 7666 

(92) , 416M 

92.5, 5697 

93, 592M, 666, 734, 
936, 1038. 1401h, 
1696, 1756, 4728, 
5633, 6771, 6944, 
796U, 8382, 8933, 
S1540H 

93(90-1), 76 

93- 4, 2313, 2615, 
7375T 

93.5, 1875 

94, 1603h, 4831, 5191, 
6770, 6890, 7942R 

04(07), 3315 
04-5, 1673, 6057 
04-8, 1102 

04.5, 8443 

95, 2, 287, 902, 1420, 
1794, 2790d, 3014, 
3321, 3559. 6450. 
6046, 7631, 7792T, 
7914, 8896 

(05), 4057 
95d, 3558 
05(91-2), 1670 
1149 


95-6, 2401, 3442, 4218, 
6071 

(05-6), 139 
95-7, S83M 
95-7d, 5964 
05-8W, 8055 

95- 100, 4154 
(95.2), 721 
05.5-8.5, 4659 

06, 691, 1443, 1583, 
5460, 5955, 6096, 
6784, 6806, 6813, 
7880, 8494, 8723M, 
8263 W 

96- 6.5, 5289 

07, 27. 2234, 2674a, 
3969, 3973, 4125, 
4343 

(07) , 8352 
97(94), 8332 
07(04r-6), 2912 
97(08-0), 6899 

07- 9, 1617 
97.5, 4213, 7329 
07.8, 1460 

08, 36. 1338, 1602h, 
2802, 4809, 7274, 
8033 

(08) , 2334 
98(100-1), 1570 

08- 9, 3172, 7762 
98-101(57), 15 
(08-9), 2040 

98.4, 8504 

98.5, 1278, 3517, 7785 
90, 57, 166, 388, 2913, 

3666, 5375, 6715, 
7955(b). 8161, 8537, 
8741, S286X 
(90), 6937 
90-9.5, 3187 
96-100, 6446 
96-101(103), 211 

99.5, 5185, S6858Q 
99.5(66.5), 272 
<100, 498h, 4192 

100, 1109, 1399, 1716, 
2777, 5412, 6145, 
6764, 8495 

lOOd, 1615 
100(97-8), 8347 
100(07.5-8.5), 6613 
106-1, 2314 
106-2, 1107, 4868a 
(100-7), 3982 

100- lOd, 870 

100.5, 6666, 8874, 8930 

101, 1548, 2349, 4086. 
4756, 5492, 6343h, 
8672, 8753, 8917 

(101), 1937, 5392R 
101(102), S441M 

101- 2, 4733 
101^(97-6), 73 
101.3, 3539M 

102, 417M, 692M, 
4066, 5925, 6836, 
7288 

102- 3, 1383.4112, 6072 
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2423 

102.4, S5308F fra. 

102.5, 5886 
102.5d, 5473 

103, 879, 1398, 2845, 
5814, 6982, 8326 

103(98-100), 5994 
103(99-100), 37 
103-4, 5076, 5905 
103-4d, 116 

103- 5, 498Md, 3941. 
5428 

103.5(106-8), 1736 
103.7(104-5), 8440 

104, 2040, 2438, 3575, 
4203, 6106, 6293, 
6373, 6637, 6997, 
7273, 8420 

(104) , 1938, 2377, 

5163, 7864 

104- 4.5, 4389 

104- 5, 2760, 2894. 
7665, 7667 

105, 1672, 1985h. 
2974d, I, 4057, 5709, 
5968, 6067, 6106, 
7528. 7767, 8536, 
8746 

(105) , 1652 
105(107), 8493 

105- 6, 1622, 3010, 
6954, 7403 

105- 7, 7932 
(105.8), 8793 

106, 273, 2304d, 2885, 
4699, 4805, 4841, 
5991, 6401, 8239, 
8315 

108(101-3), 1061 
106(102.5), 8730 
106(104), S6038R 

106- 7, 938, 23041. 8434 
106-7(101), 5392R 

106- 8, 4836, 8727 
(106-9), 5608 

106.5, 951, 1071 

107, 1940. 5463, 5541, 
5853, 6969, 6014, 
7514, 8053, 8763, 
S3555J 

107- 8, 1496. 1571, 
6316, 7774, 8326 

107-9, 7014 

107- 9.5, 498Mi 
107.5(108-9), 6762 

108, 33. 371, 1653, 
2334, 2423, 3789, 
5405, 6069, 6138, 
6633, 7422, S1540T 

108(99), 6938 

108- 9, 2405, 4147V, 
6866h 

108-9(105), 687 
(108-19), 2214 

108.5, 47, 741 
108.75(109-12), 8451 

109, 1642, 2304d{, 
2790d. 3132, 5767M, 
7645, 7942, 8505 


(Continued) 

109d, 5430 
100(107-8), 5632 
109-10, 1843a. 2145, 
3134 

109-11, 1448, 7152R 

109- 11.5(108), 1081 

109.7, 283 

110, 139, 1373, 2305, 
2377, 3188, 3981, 
4186M, 4906, 
5059M, 5115, 6103, 
6455, 7740, 7925a 

(110) , 1745, 4756 
110(105-7), 5997 
110(107-8), 5980 

110- 1, 8769 
(110-1), 5011 

110- 1(118-5), 4804 
(110-5), 1655 
110.2, 6059 

110.4, 307 

110.5, S285R 

111, 290, 3006, 6682. 
6719, 7583, 7690, 
7776, 8095 

(111) , 5968 

111- 1.5, 2357 

111.5, 5446 

111.6, 6749 

111.8, 669 

112, 1477, 1938, 3373, 
5284, 5482, 5608, 
5993, 8005, 8419, 
8727, S1540D 

112(110-1), 7471 

112- 3, 2998, 6654, 
8978 

112-3d, 5435 

112- 5, 5387 

112.5, 1456 

112, ^13, 8803 

113, 714M, 1149, 1546, 
1639, 1829, 1890, 
1962, 5894, S8091F 

113(92), 416M 
113(111-2), 4193 

113- 4, 1082, 1425 

113- 4(109-11), 1882 

114, 52, 1386, 1495, 
1908, 4004, 5535, 
5859, 6749, 6785, 
7005 

(114), 5405 
il4(109), 861 
114(111), 1589 

114- 5, 1469, 7965b 
8042 

114-6, 8793 

114- 7, 975 

114.5, 1588 

115, 1706, 6366, 6381, 
6941, 8844, S312M 

115- 6, 406R, 8904 
lliMK112-3), S7315M 
115-7, 2296M. 7758h 

115.5, 939, 8718 

115.7, 7714 

1150 


116, 127, 1062, 1163, 
1308, 2214, 3982, 
4725. 5162, 5846. 
7296, 81 17. 8236, 
8954 

(116), 4685 

116-7, 2062, 4686, 

7411 

116-8, 4195 

116- 21, 7770 

116.5, 2929 

116.5- 17, 1411 

117, 4124, 4132, e64a 
8334, 8525 

117(114), 8515 

117(115), 972 

117- 8, 8681 

117.1, 8138a 

117.5, 2714, 6099, 

6132 

117.8, 4672 

118, 523, 663, 683. 
2874, 6812, 7005, 
8754 

118(114-41), 2310 

118(115-6), 1643 

118(116-7), 1200 

118- 9, 689, 6720, 

7736a 

118-20, 4155h. 4189h 

118- 24, 6600 

118.1, 5475 

119, 688, 856, 1072, 
2790, 3322, 4898 

119- 20, 3468, 4180 

119- 21, 1297 

119.5, 34 

119.6, 8044 

120, 64, 585, 3034, 
4344, 5857, 6011, 
6096, 6383, 6979, 
8445 

(120), 788, 6980 

120(123), 6054 

120- 1, 2753 

120- ld, 5123 

120.5- 21, 1411 

120.5- 1.5, 4109 

121, 1319, 1442, 1926, 
2602, 2805, 2806, 
2819, 3052, 5060, 
7719, 7786, 8056. 
8209, 8511, 8563, 
S7056J(/5) 

121d, 5567 

121- 1.5, 180 

121- 2, 655M, 2062, 
4986 

121.8, 5539, 6969 

122, 1449, 1550, 1710, 
5978, SI 5400 

122(118-0), 6632 

122- S, 6676 

122.5- 3.0, 7002 

123, 960. 1058, 2833, 
5895, 6022, 6763, 
7979, 7981 

123- 4, 1845, 2772, 
6261/9, 8935 
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4977 

m, 1551, 1655, 1745, 
1874, 4792, 5294, 
5906, 7977 
md, 7716 
124-5, 4726, 7289, 

8439 

124- 6, 8045 

124.5- 5, 7759 

125, 1411, 1664, 1714, 
4351, 5297, 6016, 
6033, 6790, 6860, 
6874, 7851h 

(125) , 2922 

125d, 5792, 5919, 6738 

125- 6, 159, 2417 
125-6d, 7811 
125-6(180-2), 4185 

125- 30, 408M 

125.5, 278, 6108(1) 

126, 405, 1661, 7787, 
8673, 8952 

(126) , 3468, 4712 
126d, 6786 
126(122-3), 962 

126- 32, 8283M 

126.5, 8250, 8658 

126.5- 9, 8324 

127, 210, 606, 1007, 
1143, 1491, 2803, 
3951, 4280, 5042, 
5542 M, 7154, 7457, 
7911h, 8294 

127(123-4), 6065 

127- 8, 8496 

127- 9, 4147Q 

127.5, 1317 

128, 4221, 4691, 5404, 
5971, 7076, 8248 

(128d), 8445 

128- 9 , 462M 
128-9.5, 7037 

128- 30, 809 IM, 8747 

128.5, 5411, S7056J(a) 

128.5- 30, 1019 

129, 504, 1226, 1411, 
2868, 2881, 4977, 
5989, 6862, 7515, 
7554, 7658, 7886, 
8474 

(129) , 1010, 5120 
129(127.5), 8492 

129- 30, 314, 2410, 
3359, 3571 

129-31, 6128M 

129- 32, 2999 
129.4, 1192 

129.5- 30, 4400 

180, 1033, 1042, 1607, 
1821, 4357, 4401, 
7853, 8166 

130, ca.,d., 7509K 

(130) , 856 
130(125-6), 1079 

130- 1, 2846, 5371 
130-3, 947 
(130-5), 4186 
(130-43), 1864 

130.6, 5399 


130.8, 6933 

131, 994, 2974, 4194, 
4402, 6685. 8739 

(131d), 758 
131(126), 4709 
131-2, 51, 1446, 2753, 
2922 

131- 2(128), 1960 

131.5, 1804 
131.5(136.5), 7956 

132, 54, 361, 1708. 
3330, 4684, 5163, 
5485, 6061. 6980 

(132), 1520 
132(136.5), 7955(a) 

132- 3, 1057, 3360 

132- 3d, 2843 
132.7, 8711 

133, 1676, 2740, 4147, 
5439, 6723. 7687, 
7875 

133(128), 1731 

133- 4, 2328, 4712. 
7414, 7545 

133- 5, 933 

134, 375, 9G6, 977, 
1412, 1671, 4283, 
4914, 5413, 6752 

134(130), 1782 
134(131), S5897M 
134(138), 4814 
134(139), 1417 

134- 6, 2754, 4149, 

5484 

134- 5(132), 1922 

134.6, 1085, 7924, 8249 
136, 176, 1018, 2841, 

2887, 5142M, 6039, 
7780, 7827 
135d, 247, 5120 
135(136-7), 7585 

135- 6, llOOM, 2662, 
2780 

(135-6.5), 1713 

135- 7, 940 

135.6, 5421 

136, 279, 945, 992, 
1287, 1948, 2526, 
4012, 5022, 7929h, 
8253, 8521 

136d, 2596 

136- 7, 7758 

136- 7(135), 6107 

136.5, 8453 

137, 1542, 1630, 1652, 
6965. 6975, 7264, 
8252, 8473 

187-8, 85, 265, 1424, 
2775. 6637 

137- 66, 1 

137.6, 8429 

138, 1282, 1674, 1865, 
2974, 4223, 5013, 
5970, 8503 

188d, 191 
138(135), 5909 
138(141-2), 628 

138- 9, 6843 

138-9(135-6), 2975 

1151 


138-40, 6947 

138- 41, 5404 

139, 1520, 2411, 3051, 
4757, 6618, 7465 

139(130-7), 5611 

139- 40, 5150, 8219 
(139-40), 8331, 8747 
139.7(130-41), 6845 

140, 1677, 1933a, 
4416a, 5911, 6957, 
8008, 8106. 8122, 
8251, 8939 

140, ca., 1508 
140d, 6803 
140(137-8), 7825 

140- 1(135), 5858 
140-1(138-40), 

S6468J 

140-1 (140d.), S7882Q 
140-4, 1822h 

140- 5d, 5346 
140.5, 1404 

141, 49. 1096, 1594, 
1600a, 1602a, 4099, 
4198, 6823, 6942, 
7416, 8749 

141(136-7), 2774 

141- 2, 8259, S3 141 J 
141-2(137), S1719M 

141- 2(138), 1720 
(141-^), 3367 

141.4, 1578 

142, 1503 
(142), 5069 
142d, 4740 
142(139), 1084 

142- 3, 2872. 3673. 
8771 

(142-3), 6685 

142- 4, 2844, 8312 

142.5, 1648 
142.7, 1092 

143, 246, 2696, 3332, 
5793, 6052, 6066, 
6636cr, 6680 

143(130), 8287 

143- 7, 2813 

143.5, 6841. 8929 

144, 923, 959, 1001, 
1662, 3550, 4418, 
5020, 5425, 6731, 
6748, 7851a, 8251. 
S1669M 

(144) , 8969 
144(141-2.5), 1651 

144- 5, 5865 

144.5, 2888 
144.5-45.5, 8019R 

145, 773, 1017, 1784a. 
2693, 4061, 4068, 
4403, 4677. 4744, 
5288, 5996, 7038 

(145) , 54 

145- 6, 128. 1822a, 
2899 

145-7, 5726 


(145-7), 

i45-7d. 


8473 

3532 


145-50, 856T 
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145.8, S1540W 

146, 755, 1713, 2793, 
2968, 4186, 4189, 
4190 

146- 7, 311, 3959 

146.5, 2962 
146.5(151-2), 1515 

146.5- 7.5, 8468 

147, 1644, 2737M, 
4735, 5995, 6416, 
7737, 8331, 8759. 
8934 

(147d), 8108 

147- 8, 4395, 6626, 
7760, 8722 

147-9, 7155R 

147- 56, 1498 

147.5, 670 
147.5(144r-5), 1575 

147.9, 497 

148, 142, 451, 1288, 
1605, 3250, 4081, 
4908, 5337, 6630, 
8475 

148- 8.5, S7329J 
148-9, 1864 
148-9d, 3529 

148- 50, 4949 

148.5, 2691, 7516 

148.5- 9.5, 4147T 

149, 67. 367. 5033, 
6896, 7635 

149- 50, 1512, 4741, 
7756 

149- 51, 4808. 4838 
(14(M;1), 1633 

149.5, 3408 
149.5d, 5800 

150, 69. 1429, 4191, 
5336, 5565, 6314. 
6376, 6916, 6946, 
6993, 7458, 7686 

150d, 181 

>150d, 8879, S3400C 

150.5- 1.5, 4768 

150- 1, 2692. 7007 

150-1(1^7-8), 1663 
150-2, 6068, 7929a 
160-3, 2685 

150- 00, 499 

151, 1781, 2257R 

151- 2, 5338 

151- 3, 410, 803 Id 

161.5- 2.5, 7959 
162, 659, 675, 2558. 

4215, 4837, 5041, 
5973, 8725 
162d, 4220. 8712M 
152(155-6), 976 

152- 0, 75, 780, 3089 
5398, 8260, 8482 

152-3d, 5011 
152-4, 2297, 5278 
152-200, 7646 

152.5, 2897 

153, 756, 1514, 2792, 
6634. 6918. 8108, 
8969 


(Coatlnued) 

153(156), 3986 
153-4, 1103, 5172 

153- 6, 8428 

154, 2440, 6015. 6686, 
7383, 7659, 8740, 
8761 

(154), 5897 

154- 4.5, 88139M 

154- 6, 854 

154.4, 1519 

155, 1101, 1499, 2807a, 
8019, 8163 

155(150.5), 77 
156-6, 3357, 8755, 

8843 M 

(155-6), 6615 

155- 8d, 3953 
155.5d, 7262 

156, 1043, 1372, 3177, 
7056, 7620Ma, 
8019H, S4204K 

156(153), 6892M 
150-7, 1478 
(156-7), 3324 

156- 7d, 5942 
156-8, 2435, 5396, 

6809 

156- 00, 7648 

157, lUM, 2900, 2996, 
4729, 8015, 8808 

(157) , 3957. 4949 

157- H, 1497, 4070, 

7000 

157-8d( 152-4), 803 U 

157- 9, 2880 
157.8, 2325 

158, 370, 890, 1715, 
2441, 2909 M. 3323, 
5478, 5625, 5963, 
7404 

(158) , 1518, 2324 
158d, 8107 
158(154-5), 1504 

158- 9, 2042, 284 Id/, 
8309 

158- 60, 7647, 8176 

159, 8030 
159d, 2749, 3590 
159(155-7), 7829 
156-60, 4422a. 6045 
(159-60), 8333 

159- 60d. 4156 

159- 61, 2870 
(159-62), 1230 

159.5, 878, 3788 
100, 565, 2754, 4197, 

5941, 8290, 8571. 
8675, 8968M 
(160), 3967, 4895 
lOOd, 3477h, 6069, 
7643. 8868S 
>160d, 4276 
106-1, 46, 6912 

160- 2, 758, 1690, 1702 
100-3, 3461 

100-6, 765 
100.2, 995 
100.5(156), 1836 
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161, 1100, 2939, 3051, 
3138, 5093, 5701, 
KAQD 

161d, 5165, 8114 

161- 2, 56, 1490, 1492 

162, 800, 1089, 1,564. 
3455, 5023 

(162), 3953 

162- 3, 16, 1844, 8570 
(162-3), 1665 

162- 4, 3464. 8723 

162.5, 2540 

163, 366h, 624, 1539, 
1611, 1959, 4653, 
4761, 6687, 7633, 
7757, 7802 

163(164.5-6.5), 8049 

163- 4, 1633, 2895 
16:1-5, 428 

163.5, 6317 

164, 360, 1569, 1863, 
4706, 5972, 8842 

164(160), 1517. 1518 
164(161), 6925 
104-5, 1423. 1561, 

1894, 2324, 8843 
(164-0), 5080 

164.5, 877, 6108(2) 

165, 1395, 4202, 4710, 
5335, 6684, 6793, 
7456, 7550, 7926, 
8333, 8461, S4884M 

165d, 6031 
165-6. 4146, 8716, 
8955, S8546M 
165-7, 1596, 2098 
165-8, 4155 

165- 70, 7155H 
165.5d, 6356 

166, 1230, 5304, 5305, 
5562, 7064, 8267, 
8723P, 8947M 

106-7, 803 Id/ 

166- 7d, .50 
166-8, 7877 

166- 71d, 460M 
166.1, 5481 
166.5^7.5, 703M 

167, 13M, 291, 3997 M, 
4760 

167d, 7784a. 

S7382M, CO. 

167- 8, 1008, 7437 
167-8d, 6727 

167- 9, S6626T 

167.5, 7055 

168, 68. 889, 1463, 
1619, 2592. 2898, 
4790. 5403. 6631 

lfiS{o8azone), 4848M 
(168), 7981 
(168d), 7619 
168(165-7), 59 
168(169-70), 3966 

168- 0, 3009, 6967, 

7731 

168-0d(104), 3956 
168-70, 2556/3, 6725, 
6728 
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168-70(170-71), 

4754M 

169, 373, 1937, 5946 
(169-70), 2257R 

170, 1015, 1320, 1430, 
1665, 3415, 5420, 
5544, 6025, 6111a, 
7866, 8096 

(170), 1086 
170d, 463, 466, 788, 
871, 5962, 6010, 

686 5a 

170(174), 6674 
170-1, 4813M 
170-ld, 3957 
170-3, 7870 
(170-8), 2705 

170- 8, S3478M(a) 

170.5, 1088 
170.6-71.6, 7152M 
170.5(173.1), 4791 

171, 2975, 3278, 3290, 
4522, 4674, 6118a, 
6638, 7632, 8721 

171d, 2588 
171(167-8), S7982Q 

171- 3, 5790, 7033 
(171-3), 2543 
171-3, S5771T 

171.6, 1230 
171.6d, 7636 

173, 996, 1262, 2775, 
2904, 4790, 5596, 
7627, 7882 
172d, 8723S 
173-3, 1513, 25,59, 
2697, 2869 
173-3.6, 318 
173-4, 708 

173, 1709, 4157, 6952M 
173d, 453M, 7881 
173(170-1), S2690M 
173-3.5(170), 5867 
173-4, 1202, 2409, 

8758, 8940M 
173-4(171), 1658 
173-6, 3979 

174, 672, 1472, 16.56, 
6665, 8116, 8886, 
8965M 

(174), 1488 
174(170-3), 7849 
(174-6), 8768 
174.9, 7640 
176, 2599, 2621, 275.5, 
4412, 4666, 5031, 
5080, 6051, 6114, 
8856 

176d, 572 M, 5902 

176-6d, 2752 
175-7, 830 

175- 8, S4204F 

176, 027, 5907, 7412, 
7981 

176d, 6325 

176- 7, 1910, 2309, 
2315, 2404 

176-8(173), 6978 
170-80, 366a 


(Continued) 

176.5-7.6, S2690T 

176.6, 1091 

177, 15.37 
(177), 2940 

177- 8, 2902 

177.8, 2903 

178, 1279, 1549, 1985a, 
2896, 4165, 4370, 
5910, 7912 

178d, 4895 

178- 9, 2406, 70.52 

178- 9(176-7), 2430 
178.4(176-7), 62 

178.9, 6956 

179, 354, 1086, 1785, 
4397, 5081 

179d, 8472 
179(170-7), S1687M 

179- 80, 2412, 4147U. 
4947, 6917 

179.5, 1707 
(179.6), 1472 

179.6, 8458 

180, 1703. 2908a, 3493, 
.5021, 6378, 6384, 
6826, 7051a. 7730, 
8715, 8843N 

>180d, S6234M 
180d, 985, 4918, 5420, 
8110 

180(176-7), 7987 

180- 1, 7958 
(180-90), 4184 

181, 376, 777, 832, 
2751, 7402, 8817 

(181), 1839 

181d, 572T, 6923, 7263 
181(178), 1912 
181(183-3), 780 

181- 3, 2600 
.81-3(177-9), S2837M 
181-3, 3189 

181.5, 8924 

183, 4903, 8729, 8768 
183(184-6), 15.52 
183-3, 1522, 1530, 
2316, 5889 
183-4, 2289 

183.6, 1685, 2747 

183, 1083, 1830, 2940, 
7884, 8767, S950J 

(183), 6051 
183(185-6), 6704 M 
183-4, 71 

(183-4), 2239, 2902 
183-4d, 785 
183-4.5, 941 
183-5, 2686 

184, 2238, 3332M, 
3967. S2328IM 

184d, 6676 
184(180), 1310 
184.3, 705 

185, 776, 2827a, 5118, 
5948, 7408, 7019 

(185), 2720 
186d, 7650 
185(180-90), 8020 

185-5.5, 4147X 


185-5.6(184-6), S562Q 

185- 6, 4068, 4211, 
6683, 6874M 

186- 7, 1.565 

186, 4147R, 5984, 

6837, 7911a 

186d, 1684. 7799, 8048 
186-7, 1610, 4734 
186-7.5, 7698V 

186- 8, 4422, 5486, 

5949 

187, 1473, 2320, 2321, 
3863. 4915, 5944, 
5957, 6362, 8772 

187d, 6974a 

187- 8, 220, 1839 
187.5(180-90), 4652 

188, 695, 798, 3406, 
6602, 6915 

(188), 627 
(188-9), 8472 

188- 97.8, 365 

188.5, 3789M 

189, 2439, 6343a. 6435, 
6914, 8731. 8734 

189d, 6156, 7198 

189- 90, 615, S8048V 

189- 95, 4167Ma 

189.5, 6083, 6097 

190, 828, 990, 1.502, 
40.55, 4421, 4762, 
5014. 6372 

190d, 519. 6037 
199d(195), 7699 
i90(193)d, 1927 

190- 1, 1.507, 8770 

190-3, 924. 8043 
190-3, 8050M 
190-5, 4 107 M/3 

190- 5d, 5985 

191, 1012. 28.50, .5003 
6101. 6780, 7920 

191d, 3137 

191- 3, 4069, S8091K 

191-5, 5014 

191. 5d, 7602 
193, 462, 3008, 5931, 
6113a 

193-3.5, 1832 
193-3, 2854 
193 -3d, 4279 

193.5, »)o43 
193.5-3.5, 7004 

193, 1911, 1928. 2239, 
2.543, 2770, 7704. 
8168, 878.5, 8807 

193a91), 2706 

193- 5, 3410a 

194, 1493, 2720, 4834a. 
6032 

194d, 4901, 5974 
m(198d), 4707 

194- 5, 7656 
194~5(191)d, 364 

195, 498a, 885. 1543, 
1796, 2285, 2694a. 
2921, 3427, 5891, 
7506 

(196), 615 
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ItSd, 5992 

195- 200, 6394 

196, 2716, S950H 
196d, 435 

196- 7d, 2736 
196.7, 6977 

197, 2804. 439 IH 

197- 8, 6115 
(197-200), 1666 

197- 204, 876 

198, 572, 3412h 
198d, 4205, 8845 
198(202), 2938 

198- 200, 8684, 2296T 

198- 202, 7819 

198.5, 2730a. 8659 

199, 1106, 1989. 7155, 
7800 

199d, 7389 
(199-200), 2770 

199- 200d, 8470 

200, 1470. 1783a, 1876, 
2278. 2591, 4168, 

5302, 7986a, 8843H 
200d, 1613, 3952, 

4878M, 5785 
200d, ca., 3942 
>200, 4415 

200- 2, S8050T 

200-10d, 872 
200-20, 7856 

201, 5986, 7701a, 7793 
201d, S7882M 
201(198-9), 4912 
(201-2), 1521 
201.3(199-200), 1559 
201.4, 1093 

201.6, 5301a 

202, 283. 2319, 4892, 
5930, 6681 

(202), 2722 
(202d), 2239 
202(198), 4209 
202-3, 744M, 1538 
202-3d, 4861 
202-4, 5548 

202- 14, 6392 

203, 66, 607, 1612, 
5892, 8786 

203d, 4988 

203- 4, 4774, 5122 
(203-6), 801 

204, 782, 1523 
(204), 365 
204d, 4900 

204- 5, 799, 1540 

204- 6, 8094a 
204.2d, 5169 

204.6, 8809 IH 

206, 997, 2725a, 3412a, 
3477a, 4158, 4746, 

5303, 7652 
205d, 7059, 8848 
205(207), 4394 

205- 0d, 8026 
205-7, 5987 
205-10, 2705, 2847 
206, 317, 1666, 4839a. 

5369 


(Continued) 

(206) , 850, 6924 
206d, 3414, 5799 

206-7, 2876 
206-7d, 1422 

206- 8d, 6906, 886817 

207, 753, 2660, 2900, 
6903, 7392, 8836 

(207) , 5337, 5700 
207d, 2758 
207(203-5), 6627 

207- 8d, 2848 

207.6, 4664 

208, 932, 993, 1426, 
1480, 1953, 2901, 
8025, 8873 

(208) , 2319 
208d, 4199 

208- 9, 1521, 5012 

208- 10, 4673 
208.5-9.0, 105 

208.6, 1955 
200, 4420 

209(212-3), S2731R 

209- 10, 740 
(209-10), 6374 

210, 561, 1667, 4685, 
7931a 

210d, 873, 1584, 6365, 
7869 

210- 1, 1105 
210-ld, 1510 
210-3(206), 2851 

210- 15d, 2790M 

210.5, 1587, 1951, 2722 

211, 801 
211(209), 3551 

211- 2, 5951 

211- 2d, 7398 

212, 2941, 2994, 6981 
(212), 2331 

212d, 4660, 4688 

212- 3, 5379 

212.5, 5700 

213, 7705, 7863, 8132 

213, ca., 7783 
213d, 4209Z 
213(214.5-5.5), 1560 

213- 4, 1506 
(213-4), 5799 

214, 1026, 7979M 
214d, S2328F 

214- 5d, 3163 
214-6, 524, 3310 

214- 6d, 1939 

215, 78, 5040, 5947, 
6919 

(215) , 8309 
215d, 4184 
215(218-20), 779 

215- 6, 4001 

215- 20d, 7060, 7721 

216, 998, 6102 

(216) , 3427 

216d, 418, 3452, 4687, 
8620 

216(211-4), 5950 
216(214.5), 3325 

216- 7, 4661, 6679 

1154 


217, 5153, 6374, 7011, 
7426 

(217), 2621 
217d, 850 
217(212), 4807 
217(213), 735 

217-8, 1078, 1614, 
2728a 

217- 8d, 891, 894 
217.4, 2593 
217.5(216), 5866 
217.5(219), 3312 

218, 1834, 2331, 5896, 
5913, 6131 

218d, 8012, S8831M 

218- 9, 2840, 8714 

219, 3311, 6866, 8545 
(219), 1506 
219(224), 1591 

219- 20, 3218 

220, 409, 1396, 3067. 
4675, 6901, 6924 

220d, 4160, 5393, 

7507, 7847 
220(217), 2831 

220- 1(218), 2920 
220-2d, 7061 
(220-3), 1626 

221, 2323, 3008 
(221), 3805 
221d, 4806 
221(216-7), 2322 
221(226), 739 

222, 673. 3324, 8129, 
S2799M, S3478M(/S) 

222-3d, 4273 

222- 5, 1848 

223- 5, 7034 
224, 5559, 7703 
(224), 1607 

224d, 886, 5390, 5391, 
8868 

224- 6, 5679 
(224-6), 3174 

226, 1427, 2625, 4116, 
4894, 6788, 8674 
226, ca., 153 
226d, 2003, 2710, 6818 

225- 7, 8697 
(225-7), 3085 

225- 7d, 4207 
(226-30), 4269 

226, 4054, 5730, 7864, 
8307 

(226), 928 
226d, 3340a 

226- 7, 797 
(226-7), 409 
(226-7d), 7783 

226- 30d, 568 

227, 3865 
227d, 8623 
(227d), 0419 
227(224-6), 1225 

227- 8, 7982, S8184M 
227.7, 5328 

228, 5052, 7042, 7862. 
8497M 

228d, 7888. 7889 
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298d(224-«), 7812 

228-9, 2627, 3304 

228- 36, 1511 
228.7, 1626 

229, 443, 3463, 4379, 
8317, 8512 

229- 30d, S8283G 

230, 831, 841, 4763, 
4916 

230d, 1585, 1987a, 
6319, 7513 
>230d, 567 

230- 1, 5791 

230-2, 5560, 81841 M 
230-3, 8310 

231, 6417, 7702 
(231), 4399, 8981 
231d, 4772 

232, 674, 895, 4813 
232-3, 1516, 7782h 
232-4, 4818, 7707 

233, 5546 
233d, 3174. 4269 
233(237-43), 1877 

234, 5983, 7618, 8119 

234- 7, 5943, 6134 

234.6, 4371 

235, 454, 1790h, 5001, 
6619, 7651a 

(235), 1505 

235d, 5687, 1483, 2809, 
5981. 7846 

235- 6d, 8298 

235-7, 2286 
235-8d, 7706 

235- 9, 5542 

236- 56, 3433 

236.7, 4179 
236d, 928 

236- 7, 856M, 5016a 
236.5, 816 

237, 4921, 7782a 

(237) , 981, 1659 
237d, 1421, 7054, 8297 

237- 8d, 8471 

237- 9, 869 

238, 1365, 1597, 2839 

(238) , 4^09 
238d, 892, 5504 
238(234), 6943 

238- 9(236), 2433 

238-40d, 7808 
238-41d, 7058(b) 
(238-41d), 7057 
238-42, 5171 

239, 5088h 
239.5d, 1481 
239.6(236), 2717 

240, 70. 825, 1609M, 
1941, 2768, 3954, 
4288 

240d, 1006, 4919, 

7717, 8696 
240-1, 569, 4731 

240- 66, 2630M 

241, 968 

241- 2, 4271 

242, 874, 1416, 2724n, 
8854 


(242-4), 805 
242.4, 1581 

243, 1505, 1790a, 

5538, 8017, 8307M 

(243), 795 
243d, 4277, 6419 

243- 4, 5082 

244, 1659, 5088, 6922 
244d, 444 

244- 5d, 413 

244- 50, 7921 

245, 848, 1013 
245d, 502, 981, 4658, 

S8690T ca. 

245- 6, 8291, S5053M 

245- 7d, 6945. 7788 

246- 8d, 8868H 

245- 50, 7393 

246, 505, 2293. 3413 
(246), 745, 4371 
246d, 7887 
246(243-6), 2444 

246- 7, 3190, 4399 
(246-50), 825 
246.2, 5575 

247, 5071, 5897 

247- 9, 3086 

247- 9d, 4208 

248, 1488. 8981 

248- 9, 5083 
(248-9), 874 

248-50, 2413, 5384, 

S7620G 
(248-60), 8118 

248- 60d, 3308 
248.5-60.0, 7098T 

249- 60, 984, 1466 
<260, 5494 

250, 1973 
>260, 6008 
250d, 1004, 1586, 

2554a, 4409, 4414, 
5389, 578e>, 6926 
250(246-7), 6377 

250- 2, 1467, 7619 

260- 60d, 6781 

251, 930, 5545 

261- 2d, 4657 

251- 3, 1500 

252, 745, 795, 5998 

253, 6468 
253d, 2995 
263(260), 3434 
263(261-1.6), S8050J 
263-4, 273 IM 

254, 1289, 8597 
254d, 5784a 
254(260), 2711 

266, 1920, 2726, 4842a 
266d, 5092, 6864 
266-6d, 803 Idl 
266-6(261-2), S8048T 
266, 3092, 6136«, 

7434, 8118 

257, 6629 

257-8, 5279, 7807 
257-9d, 4410 

258, 1797 
(268), 5908 
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258- Od, 7638a 
268-0d(246d), S164T 
268-60d, 693 
26&-61d, 3087 

250, 5893 

259- 60, 1027 

260, 1603a. 3085, 4848 
260d, 425. 2719. 2863. 

5296 

(200.5) , 6468 

261, 2H, 6817, 7512 

262, 811, 5952, S3208L 

(262) , 7921 

262- 3, 7435 

263, 784, 4552 

(263) , 8128 

263- 4, 2386 

264, 783. 2808a 

(264) , 2726 
264(269-71), 7557 

265, 183. 5908, 7505 
(266), 7806 

266, 1934, 2931, 5392 
(266), 2719 

267, 4170 
267.6, 3184 

268, 807, 3309, 7983 
268d, 3944 

268- 70d, 3247 

269, 7543 

269- 70, 1566 
(269-70), 815 
269-71, 931 
269-72, 8173 

(269.6) , 783 

270, 2704, 8128, 8710 
270d, 3476, 5929, 8254 
(270d), 3972 
(270-80d), 784 

271, 4705 
271(276-7d), 8679 
271-2d, 4406 

27 2d, 6081 

273- 4, 838 

274, 4705, 7057, 
7058(a) 

274d, 8789 

274- ^(270-2), 1846 

275, 1935, 2713, 5372 
>276, 7626, S3208N 
276sl.d, 7698K 
276d, 4282, 8625 

276-80d, 7792M 

276, 8983 

276- 80, 5933 
277d, 4656 

277- 9d, S5972M 
278, 1489, 3958 
278d, 2810, 5068 

278- 80d, 929 

280, 846, 1431, 5072, 
S419S 

280, ca.. 5374 
280d, 1598, 5342d. 

8255 

280-ld, 5067, S4658J 
280-6d, 7806 

281, 815, 849, 5723, 
S3479Q 
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281-3, 8688 
283d, 434, 5724 
283(280d), 7848 
283-4, 2671 
283 -4d, 432, 6066 
283-3, 8687 

284, 1482, S7982M 

285, 5676, 5782, 8124 
285-6d, 4654 

286, 794, 2732, 2773. 
5502, S4675J 

287, 4004 
287-8, 4655 

288, 5090 
288d, 8050 
289d, 445 

290, 442, 806, 810, 
2670, 8788 

(290) , 5341 
290-1, 7698R 

(291) , 1431 
291.5d, 8806 

292, 809 
292d, 5005 
(292d), 8831 

293, 1259 
293d, 1792, 8833 
(293-5), 4064 
293-^(289d), 8689 

295, 426, 2862, 5312 
295d, 433, 8694 
295-300d, 3972. 8982 

296, 935 


297, 2997 
297d, 430 

298d, 1479, 5801, 8831 
300, 1835, 3009, 4J6G 
>300, 1592. 6357 

300- 50d, S3382M 
301d, 6212, 6213 

301- 2d, 6136/3 
301-3, 6628 

302, 796, 829 

303, 805 

305, 448, 1432 

306, 1224 

307- 8, 5161 

308- lOd, 949 
310, 1914a, 2618 
310d, 768, 7617 
310(306), 5089 
310-4, 8693 
310-20d, 813 
312-4, 5084 
312-8d, 3988 
(314-6), 1413 
315d, 8832 

316, 8692 

317, 5075 
318-20d, 429 
319, 808 
(320), 1005 
>320, 812, 3133 
323, 3291 
327d, 6211, 7418 
327-8, 1419 


328-9d, 8109 
330, 767, 4946, 5084 
>330, 814, S3208M 

330, ca., 983 

331, 1413 
332d, 5341 
333d, 439 IR 

337, 8172 

338, 8707 
338-40, 7698P 
340, 982 
345d, 1005 
350, 8621 
0350), 1419 
350d, 1229 
354, 377 
358d, 2756 
360, 3968 

>360, 764, 2965, 3978 

360d. 4404 
>360d, 8782 

364, 6960 

365, 407 
369, 791 
370d, 8783 
(375-80), 8621 
384-5, 826 
392d, 4874 
400d, 8781 
419d. 6371 
437-40, S2837J 
450d, 1377 
470-500d, 4865 
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BOILING POINT INDEX OF ORGANIC COMPOUNDiS 

The following table lists the boiling points of organic compounds in 
ascending order of temperature in degrees Centiipade. The compounds are 
identified by the numbers as given in the t^le Physical Constants of 
Organic Compounds. 

The letter S preceding any compound number indicates that it is to be 
found in the Supplameiit to the table. 

Boiling points will be quoted as they occur in this table. Only boiling 
points at or near atmospheric pressure will be listed. The order of com- 
pounds listed with the same boiling point is not significant and will be 
arbitrarily given in the order of the compound numbers. Owing to lack of 
agreement in values reported by various observers more than one value is 
sometimes given or the boiling point is indicated by a temperature range. 
In such cases the position in the hat is determined by the lower temperature 
of the stated range or bv the first of two stated values, the second value being 
given in parentheses. Where the values are separated by more than 6® C the 
boiling points are listed separately. 

Boiling points are given in bold face followed by the numbers of the 


compounds. 

-190(-m), 2583 
-161.5, 5584 
-128, 2587M 
- 103.9, 3800 
-88.5, 328 
-88.3, 3488 
-83.6, 328 
-83, 2589M 
-82.2. 3993 
-80, 5606 M 
-78.6, 5750 
-78.5, 2563 
-78.4, 3862M 

- 78.2, 3530M 
< -70, 3826M 
-56.8, 7895 
-56, 5175 
-51.6, 5746M 
-51, 8863 M 
-50.2(-47.5), 2590 
-47, 7217 

-46.8, 3557M 
-42.17, 7073 
(-41), 5175 
-40.8, 5604 M 
-88, 3502M 
-37.7, 3903 
-34.4, 3062 
-32 to -30, 330 

- 32, 7062 
-28, 5617 
-24.7, 3512L 
-23.7, 5738 
-23.65, 5749 
-23.3, 7372 
-‘^3, 5613 

- 21, 3995 
-20.5, 2958 
-20.1, 7892 
-20, 1947 
- 14, 6886 
-18.9, 8861 
- 12, 5759 
- 10.2, 4950 
-10.1, 5104 
- 10, 487 
-6.5, 6729 
- 6 , 7234 
-5, 2110 
-3.2, 7369 
-8, 1991 

-2, 333. 351011 


-0.6 to -0.8, 1998 
-0.6(-0.2), 7099M 
(-0.2), 7099M 
1, 2118 
2, 913 

2(-3 to -fl), 2976 

2.5, 2118 

3.5, 8624 
3.56, 5734 

3.8, 3511 
5, 3064 
5«% 2143 
5.8^52, 5715 
7, 2585 

7.4, 3276 

7.6, 5715 
7.9(11-2), 3729 

8.3, 6876 

8.6, 2198 

8.9, 5619 

9.5, 7101 
10-11, 3891H 

10.3, 1995 

10.7, 3899 

12.2, 3806 
13, 2971 

13.8, 2960 

15.8, 8860 

16, 4964 

16.6, 3787 

17, 3918 
19, 1990 

20.5, 356 
21, 10, 3063 
23^“, 7222 
24d, 8884 
24.1, 5683 

25, 6883. 6884 
25(21), 2117 
25.8-6.2, 6463 

26, 4783 
26-77«, 7897 
27.2(28.9), 2201 
88(27-81), 2028 

28.09, 558 
(28.8), 8863 

29- 30*, S7995P 

29.3, 2199 

30- l«, S7995N 
31, 2116 
31.50, 4031 
31.95, 2179M 


327^8, 4075 
32-4*, 8799 5M 
(32-7), 65641 
32.5”*, 3754 

34, 5095, 5099 

34.6, 3902 
34.7(34.5-5.5), 3586 

35, 7240 
35-6, 7221 
35-6*-*, 29'*3 
.35.4(34.8) (36.5), 5101 
35.5, 3742 

36, 911, 912 
36.2(34-5.5), 6481 

36.4, 6572 

37, 3822 

37.5- 8, 5766 

38, 3804 

38.4, 2120 
38.9, 3764 

39, 8863 

40, 6564, 6594 

40.1, 5?44 

40.5- 1.5, 1990M 

41.2, 2113 
42, 6891 
42-3*S S1991M 

42.5, 3045, 5752 
43(42-4), 6462 

44, 5628, 7325M 
44.0, 478 

45, 5111, 6461 
45-6(44), 3053 
45.8, 3565R 

46, 3653. 8987 

46.3, 2565 
46.4(43.8), 2158 
47.2(45-7), 7344 

47.7, 3556 

48.4, 3823A, 7219 

48.7, 7333 

48.8, 7266 
40-50, 5725 
49-51, 6464 

49.5, 3046 

49.7, 2018 
50, 8834 

50.4, 4363 

51-2, 321, 2168, 3900 

52.5, 378 

52.8, 916 
53-4% S7993V 
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53.9, 474 

53.6- 3.9, 6571 

53.6- 4.0, 6570 
54, 3728 

64.^-5.2, 6580(2) 

54.3, 4022 

55- 6, 3900M, 3901 

55.5, 3216 

56, 6595, 8859, 8864 

56- 6.5, 2112 

56.5, 213 

57, 7367 
67d. 2579 

57.1, 103 

57.3, 3507 

57.7- 8.5, 6580(1) 
58~60«, S8070M 

58.1, 2019 

58.2, 5763 
69t«, 3752 

59.4, 2688 

59.5, 3691 

59.6, 4541, 5100, 5754 

60, 5027, 6503, 7164 

60- lS S7993T 

60.1, 3823 

60.2, 7218 

61, 7257 

61(61.5-3.5), 4974 

61- 2, 2428 
61.26(58-61.5), 2679 

61.5- 2.0, 6569 

61.6, 2959 

62, 7377 

62- 3«, S7993U 

62- 4, 7340 

62.5- 3.0737, 7909 
62.8, 545M 

63, 2157. 2193, 7229, 
8646 

63- 5, 3224 

64, 6363, 6504 
64(61.4), 3737 

64- 6, 4095 

64.1, 4618 

64.5, 3515 
64.65, 5719 

65, 475, 5733, 5758, 
7374 

65.5, 4093 

65.7- 6.2, 6579(2) 

66, 8070 

66.2- 6.7, 2114 
66.87«, S4628A 

67, 4971 

67.2- 7.5, 6578 

67.5, 4628(1) 

67.57«, S4628B 
67.57W, S4623B 
67.5(68.5-9.0), 6103 

67.6, 3651 

67.6- 8.2, 6579(1) 
67.9-8.1, 4623 

68, 2167, 2192, 3783, 
7162 

68(67-9), 4953 
68-9, 3679 
68-1, S7223M 
68.274», S4623A 


68.9, 4958 
69, 4556 

69.6, 1993 

69.7, 7099 
70-1, 4628(2) 

76-5, 1942 

70.3, 3681 

70.9, 7343 

71.3, 476 

71.3(66.5-8.5), 4029 

71.4, 4042 

71.5, 4650 

71.8, S3047M 

72.2, 3912, S7223Q 
72.3785, S107W 

72.4, 180M 
73, 2119 

73.3, 2162 

73.5, 381M, 1716, 6878 
74.1, 3553 

75, 7044, 7226 
75(77-0), 2191 

75- 6, 406H 

75.7, 2204 

76, 6576 

76. ca.. 336H 

76- 7, 2587 
76-8, 4954 

76.7, 319 
76.0, 6567 
77.15, 94 

77.2-7.5^«, 4080 
77.8(76-8), 2153 

78, 2166. 8306 
78-9, 40G 

78.5, 534 
78.5(78.37), 3785 

78.9, 6493 

79, 3913 

79.6, 2095 

79.9, 7287 

80, 7324. 7375 
80(78-80), 3727 

80- 100d., 336R 
80.093-.094, 1113 

80.5, 387 
80.5(83-4), 2982 

80.6, 7976 

80.8, 6495 

80.9, 2041 
80.9-1.3, 6566 

81- 2, 7438 

81- 3, 7605 

81.3, 4034 

81.4, 2988 

82, 250, 4542, 577a 
8713 

82- 3, 7336, S3766F 

82.3, 5098 

82.5, 3301 

82.6, 6574 

82.8, 2151 

83, 3029, 4017 

83- 4, 3271 

83.5, 4546 
83.5-3.7. 3874 

84, 3999, 4620, 4651, 
8211 

(84-6), 7226 


84-7, 7335 

84.1- 4.3, 6565 

84.4, 7087 

84.7, 4622 
84.85, 1221 

85, 6882 

85.1- 5.6, 4626(2) 

85.6- 6.1, 4627(2) 

86, 2015, 6496 
86(85.4), 4547 
86-7(81-2), 2984 

86.2- 6.4, 6575 

86.4- 6.9, 4630 

87, 3867, 5107. 7096 

87.1- 7.6, 4626(1) 

87.2- 7.5, 4621 

87.5, 4721 

88, 2065. 7163 
88-90, 7373 

88.5, 6502, 7603 

88.7, 3917 

88.7- 9.1, 2115 

89, 101, 204, 5620 
80-917«, 7081 

89.4, 6494 
89.4(91.8), 4572 

89.6, 5106, 8596 

90, 4571, 7241, 7609, 
S5580X 

90-1, 2572 

90.5, 18 

91, 2154, 7337, 7358 

91.1- 1.5, 4619 

01.1- 1.6, 4627(1) 

91.3, 2161 
91.4(00-8), 3678 

91.5, 3549K, 4957 

92, 2155, 3930, 5000 
92.3»% S294X 

92.5, 5141 

92.6, 4985 

92.8, 3549P 

93, 173, 2100, 7616 

93.1- 3.3, 4625 

93.3, 6498 
93.9-4.3, 6568 

94, 408, 4039, 4085, 
7227 

94.3, 485 

94.4- 4.6, 4624 

94.5- 5.5, 7183M 

94.8- 4.9, 6577 
94.9(95-100), 4405 
05, 1944. 4920, 5537 
(95-6), 7899 

95- 7, 1943 
95.1, 6573 

95.8- 6.1, 4497 

96- 7, 468, 2135, 6489 

96- 100, 858 
96.37»H08d), 2668 
(96.5-7), 910M 

96.8, 7097 
97, 4021 

97- 87«i, 2157M 
97-9, 2013 
97.1(96-7), 7319 
97.19(97.8), 7331 
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98, 2072, 2130, 2065. 

(Continued) 

107-8, 3495, 3690, 

110, 2074, 2993, 5135, 

4303 

4995 

6500, 6994, 7142, 

982^ S5580W 

108, 323, 3794, 3821, 

7200 

98d, 3689 

3927 

119^«, 7098 

98.1-8.4, 4496 

108-9, 2153H 

llO^*^, 2992 

98.2, 4028, 5743 

108-101% S285R 

119(116-8), 6557 

98.52, 4458 

108-10(105-6), 322 

110-20, 3660 

98.9, 4929 

108.2(1077«), 537 

119-21, 2073 

99, 4942 

108.26, 4566 

119.28, 6538 

(99), 2111 

108.39(106-8), 4951 

119.4, 4100 

99.10, 7282 

109.2, 2575 

119.5, 6590, 7259 

99.3, 6511 

110, 1916, 4565, 4891, 

120, 3652, 3803, 7131P, 

99.5, 7363 

5327 

7201 

99.5-100, 2160 

llO^*^, 3821 

120d., 4996 

99.8, 386, 4515 

110(108-10), 3505 

120-1, 2006, 2088 

<100d., 191M 

110.1, 8372 

120.4, 4966, 5112 

100, 26, 5580R, 5634 

110.7, 3345 

120.6^«s, 2993 

lOOd, 27, 1371, 2183, 

110.8, 8336 

120.66, 4928 

4922 

111 2, 3160 

120.7, 2911 

100.3, 3002 

111.3, 7286 

120.8, 4984 

100.5, 7366 

111.67**, 7179 

121, 2179, 2992 

100.7, 4016 

111.7, 4981 

121-2»«, S5761M 

101, 5661, 8865 

112, 2687, 3726, 4516, 

121-3, 6988 

101-'. S4143J 

6587 

121.20, 3862 

101-2, 6333 

112-3, 92 

121.3(119-21), 2225 

101.5, 3297, 4713. 

118, 2134, 5160, 8232 

121.4^»», S6277R 

5027M 

113.5, 3555 

121.773% S6277Q 

101.6, 107, 2160 

113.9, 4564 

122-3, 530M 

101.7, 6553 

114, 6499. 7179, 8388 

122-4, 6591 

101.8, 2090 

114’«% 8233 

122-5, 7290 

101.9-2.2^4% 4078 

102, 5110, 7047 

114(112), 2091 

122.2, 4468 

114-5, 14, 6586, 7380 

122.37«, S6277J 

102(99-102), 2272 

114-57M, 7094 

122.47«, S6277K 

102-3, 3032 

114-5744, 3795 

122.6, 4963 

102-4, 3 

114-5748, 7595 

122.5-3.6, 6540 

102.3, 2232 

114-7, 4967 

122.8-3.0, 6552 

102,4, 7362, 8417 

114.5, 6560, S7248M 

122.9, 4970 

102.57M, 4543 

114.8, 3537 

123, 6293 

102.6, 3268 

115, 2666, 2981, 7376 

123(125-6), 4561 

102.7, 6558 

115-6, 174 

123,4, 7290 

103, 734 IP 

116-8, 626 1/S 

123.5, 4027 

103-4, 88 

115.3, 7460 

123.7, 6559 

103.1, 488 

115.6, 6545 

123.9, 5059 

103.35, 3617M 

116, 4043, 4045. 4467, 

124, 2190, 4614, 7524 

103.4, 8790 

8389 

124-4.577% S7277M 
124-5758, S3502F 

103.5, 7322 

116-7, 2208 

104. 530, 555 

116-8, 4999, 5741 

124.3, 3620 

104-6, 6490, 734 IM 

116-9, 480 

124.475% 6429 

104-6(102,4), 2909 

116-20, 4629 

125, 2153R. 2269, 

104-6, 357, 4432 

116.1(117), 3879 

7098, 7381 

104.07, 5598 

116.4, 6589 

125-6, S3578Q 

105, 3670 

116.6, 4567, Sf299 

126-8, 2026 

106'W, 3296 

116.5(116-7), 100 

126.7, 5675 

105(96.5-7), 910M 

116.7, 5148 

125.8, 2568 

106-6, 7320, S3753J 

116.8, 8177 

126.8(124.6), 6245 

105.6^^, 2284 

117, 3454, 5580G, 

126, 6301, 6529, 6995 

106.9, 7025 

8390. S3682M 

126758, 2835 

106, 489 

117’«', 7080 

126(122), 5767 

106K109.6-Ui«)« 

S7234F 

117.6(119-22), 2182 

124-0, 3675 

117.71, 2149 

126-30, 5795 

106-7, 4516F 

118, 325, 2184, 2266, 

126.6(124-6), 91 

106-71% 8286 W 

3880, 4469, 6556, 

127, 5580N. 7189. 7326 

106.2, 6987 

7079, 7445, 8086 

127-Od, 7115 

106.3, 7013 

118(117-20), 2132 
118-9, 2917R 

127.2, 4610 

106.6, 2276 

127.3, 8801 

106.8, 2040, 4020 

118-21, 6596R 

127.6, 3339 

107, 7899 

118.1, 86, 2978 

127.672% 6551 

107(194-6), 4450 . 

118.0, 4569 

127.0, 7018 
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128, 2084. 2271, 6888. 

(Continued) 

137.9, 3539M 

148, 2024, 4938, 4941, 

6961, 8829 

138, 3469, 3937, 6534, 

6535. 7596 

535 

8224 

148(144), 206 

128.7(131.4), 5563 

138, ca., 492 

148»», S285Q 

128.8, 3605 

138.6, 8925 

148’% 7469 

129, 2133, 6996 

138.6-89’% 3004 

148’»’(146-7), 89 

12»-30, 4648 

138.6’M(140-2), 492 

148-60, 4603 

129.3, 5158 

188.8, 8908 

148.2, 4608 

129.5, 4634 

139, 4463, 4975 

148.6, 4490 

130, 501, 4041, 4756, 

139’% 6525 

148.7, 4983 

8217, S3751J 

139-40, 3056, 3267 

148.8, 7474 

130'«, 531 

139.4-40.4’*^, 4602 

140, 6238T. 7095 

130, ca., 7091 

139.9, 1773M 

14»d, 5756 

ISOd, 7736 

140, 187, 496, 6547, 

140-9.6’«, 4083 

130d, ca.. 4270 

6583, 7225 

140-60, 7190 

130-1, 7594 

140”o, 5130 

140-60’«», 4590 

130.1, 1157M 

140d, 5412 

140-61, 2279, SG560M 

130.4, 4018 

140-6.4(136-9), 4601 

140-61(162-3), 8196 

130.6, 3548 

140 0.5’% 3004 

140.6, 1981. 2082. 2355 

130.5(130-2), 4923 

140-1’% 132 

140.6-60.6, 8216 

130.6, 3057 

140-2, 6549, 6588 

149.6-60.6”“, 3723 

130.8, 7020 

140-6, 3707, 4038 

140.8, 3746 

131, 215. 2181, 2345, 

140-6“, S8869U 

140.0, 6195 

6301 M, 7589 

140-60, 4672 

160, 1326, 4489, 

131-2, 2092 

J40.8, 7127 

S4996F 

131-6, 7267 

141, 4607. 5580U. 8826 

160d, 4258, 5411 

131.4, 6541 

141d, 915 

160-1, 2S25dl, S5707M 

131.5, 126 

141-2, 7369 

160-00, 3051 
(160-00), 3613 

131.&-32, S3680Q 

141-3’«>, S7090F 

131.6, 3871 

141.1, 7277 

160.3, 3601 

132, 1070M, 1152, 7131 

141.6(140), 7092 

160.7, 5124 

132(131.2^33), 5131 

141.9, 385 

160.72, 6178 

132-3, 4461 

142,2178. 4641 M. 6327 

161-2, 2037 

131^4, 8227 

142-3, 6255 

161-2’«, 4142 

132-4% S3104M 

142.6, 2991 

161-4, 2S2od 

132.2’'^S 4090 

142.6(138-40), 99 

161.2, 4349 

132.4, 4560 

142.6”«, 8357 

161.0, 1137 

132.7, 4641 

143, 1220, 2221, 2235, 

161.7-2.7’% 4097 

132.8-3.4(129-30), 

3621, 5382. 7021, 

151.8-2.8, 6537 

6539 

7597 

162, 2096, 7245 

133, 6301J, 6596H, 

143>5, S3393M 

162’i-, 2205 

8197 

143-4«, S8600Q 

16‘J-3, 2925, 3282 

133-47W, S7090M 

143-6, 28251 

162-3’% 7175 

133-6, 910 

143-6’>S 4450M 

152-4’% 4088 

133.6, 4979 

143.1, 6963 

162.1, 7030 

133.6, 6592M 

143.6, 6962 

162.2, 3633 

134, 3037 

144, 4492, 4611, 7452, 

162.0(166), 7022 

134-57«2, 3745 

7614. 8892 

162.7’% 5137 

134.2-66, 138M 

144d, 7258 

163, 2374, 7246C, 7893, 

136, 2330, 4604, 5145 

144-6’% 4128 

7896 

136<l, 5399 

144-6, 2268. 4141, 8302 

163-4, 3808 

136(131-4), 3610 

144.2, 125 

163-4’, S1725M 

136-6, 8228 

144.4, 8193 

(163-7), 1270 

136.1, 3612 

144.8, 5287 

163.0, 4026 

136.4, 4987 

146, 3606, 6997, 

163.7-4.1, 6536 

136.6, 7143 

S3881M 

163.8, 179 

136, 2189, 4(515 

141MI, 385K 

164, 7901 

136-7, 8223 

146-7, 3041, 4651R 

164(160-2), 5280 

136-40, 7246 

146.4, 7280 

164(168-01), 6991 

136.16(134-6)* 1210 

145.6-41.6, 7598 

164.4, 4978 

136.3, 313 

146.9(143-6), 6331 

164.7, 3000 

136.6-% 7199 

146, 3576. 3607, 6542, 

166, 715, 3435, 4145, 

136.8, 7285 

7302. 7991, 8798 

4494, 4513, 4980, 

137, 3725, 4939, 7615 

146’% 1962 

5144, 5176, 6492, 

187-7.6, 5134 

146d, 207 

5580K 

187-9, 3047 

146.3, 3549 

166-0, 1132, 3774 

137-49, 5640 

147-8, 6537. 7470 

166-00, 4241 

137.2, 6301 F 

147-60, 320 

166.4, 4484 

187.5, 8225 

147.6(162-4), 6544 

166.6, 660, 5009 
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155.9, 5151 

156, 547, 1949, 4040, 
4559, 4633, 8660 

156- 8, 7139 

156.9, 3613 

156.5, 3926 
156.7(155), 3023 

156.8, 2677 

156.9, 2231 
1577-S S3680J 

157- 8: 2101 
157.1(159), 5381 

157.9, 4593 

158, 2821, 70391, 7436 
158(155-6), 3964 
158(161.3), 3932 
(158-9), 7127 

168- 9d, S7495G 

158- 60, 23021, S3578M 

158- 636, S555M 

158.9, 136 

158.3, 4503 

159, 120, 5534, 6328, 
7483, 8353 

159(156), 1732 
1597«, 3623 

159- 60, 2301 

159-6076% 4497M 
159-61, 3202 

159-617M, 6550 

159- 6 id (160-5), 7298 
150-79, 2230 
159.45, 1276 

159.5, 4460, 7975 
159.5(159-63), 5129 
159.66, 6252 

160, 2297. 4242, 4347, 
5713, 6887, S4070M 

16076% 6204 

leOd, 5446, 6314, 8740 

160- 9, 2302rf, 7176 

160-9% S8146M 
160-3, 8242 
160-80, 3459 
160-90, 5285 

160.9, 7284 

160.4, 4481 

160.5, 4605 

160.5- 1.5, 1245 

161, 7039cii, 8186 

161.5, 3017, 4487 

161.5- 4.5, 3002 
161.7, 4121 

169, 3539, 4482, 5133, 
7005, 8354, 8355, 
8385, 8387 
169d, 2953, 4268 

169- 37W, 7304 
169-4’^, 4599 
(169-5), 7405 
169.4, 2083 
169.5(158-9), 8386 
163, 2129, 2372, 3025, 

3608, 3791, 5580, 
6580D, 8199 
163-4, 3806 
163-5, 2990 

163.3, 6350 

163.4, 2347, 2375 • 


(Continued) 

163.5, 4483, 4491 

163.57^7, 2220 

163.5- 4.5, 5383 

163.8, 7046 

164, 3039, 5002 
164d, 4990 

164-5, 5142 

164-5760, 2211 

164- 6, 4504, 6555, 7279 

164.6, 5552 

165, 149M, 1539, 2196, 
2836, 7173M. 7810 

1667«, 7592 
165d, 7613 
165(169), 7593 

165- 6, 2111 

165- 8, 6238F 

165.3, 7475 

165.5, 3923 

165.6, 5028 

166, 3802, 5316, 7476 
166d, 6855 

166- 8, 6332, S5286M 

166.4, 2224 

166.5, 2830 
166.5(165), 3020 

166.6, 3724 

167, 2674, 5128, 5810, 
7093, 8800 

167- 9, 4600 

167-9761, 3615 

167- 70% S4532M 

167.5, 8804 

168, 178, 2353, 5520, 
6275, 6554 

168(165-6), 4493 

168- 9, 2822 

168- 70, 3094M 

168.9, 2574 

168.5, 5147 

168.7, 1148 

168.8, 4982 

169, 3027 
169(168), 3026 

169- 70d, 8014 

169-70(164-7), 5513 
169-70(173), 7467 

169- 71% S6226M 

169.9, 98 
169.3(166), 7318 

169.5, 6804 
169.57»% S3117M: 

169.8, 7405 

170, 102, 193, 2274, 
2419, 321 IM, 5572, 
8220 

170d, 6145 
170(16671*), 7468 

170- 1, 3792 
170.97*% 831 17N 

170.6, 3603 
171^% 4134 
(171), 7592 

171- 9, 7404 
(171-6), 3018 

171.9, 6606 

171.3, 3766 

171.4, 1243 

171.5- 3.5, 6238M 


171.9d, 5025 

179, 1175, 2817, 2823 
3117, 4606, 6655 

179-3, 4973, S5300F 
(179-3), 3767 
179-4750, 3024, 4485 
179.1(174-6), 3440 

179.9, 3598 

179.5-3.0, 4937 

179.8, 6983 

173, 4263, 5237, 6251. 
8134/3 

173-4, 3021, 4609 

173-4750, 3022 

173- 4.57% 3022 

173.4, 1 176, 2735, 7202 

173.5, 1147, 6274 

173.7, 6352 

174, 440, 1976, 2257, 
3099, 3665, 4298, 
4498, 7191 

174(169), 1437 

174- 5, 6299, S207C 

174-576% 3021 

174- 6, 8195 

175, 124, 637K. 2612, 
4617, 6605, 7342 

175(175-8), 3068 
175(176-7), 1273 

175- 6(173-4.5), 
S7319T 

175-776% 4135 

175- 85d, 1325 

175.6, 6716 

176.7, 3069 

175.8, 7017M 

176, 2416, 3070, 4151, 
4478 

176(178-80), 5355 

176- 7, 2734, 8412 

176-8, 6219 

176- 81d, 389 
176.9(174-5), 4476 

176.6, 4419. 4862 
176.5(173-4), 3768 

176.7, 4025, 5143 

177, 2063, 2398, 3018, 
5356, 7150, 8090. 
8766 

177(175.4). 3226 

177- 8, 4006 

177- 8‘«, 4140 

177.9, 3755, 3767 

177.6, 8583 

178, 2081 M, 3668, 
6272, 6459, 6492, 
7484 

178- 80, 2282. 8366IM 
178.5(179), 6271 

178.8, 4459 

170, 1767, 2815, 3513, 
5459, 6372 
1711-81, S7234J 
170d, 2243 

170.5, 1037, 2980, 4486 

170.6, 6286 

180, 192, 2395, 4315, 
4570, 7178H, 7192, 
8134a. 8690 
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180d, 5747 
18d(181-3), 1146 

180- 3, 1174 

180.1, 3739 

181, 5423, 8304 

181- 2, 1182, 7590,8411 
(181-3), 124 

181.3, 4147M 
181.75, 8341 

182, 4311, 5132, 6667, 
7178, 8230 

182(180-9), 2195 

182- ^, 1183 

182-4, 3734 
182-4(181), 3066 

182- 4d, 5300 

182.4, 4866 

182.6, 4994 

183, 6543 

183- 4, 8413 
(183-4), 8905 

183- 7, 6524 

183.2, 1223 

183.6, 4596 

183.7, 8342 

184, 5. 2060, 6992 
>184d, 786 
184.0-4.6, 1181 

184- 5, 8343 
184r-57«, 4084 

184-6, 1631 

184- 8, 205 

184.4, 571 

184.5-5.57«, 8188 

184.6, 6250, 8489 
(184.8), 2230 

185, 564, 1758, 2222, 
3664, 7378, 8139, 
8556, 8919, 8936 

I860 06, S2329Q 

185- 6, 3516, 8918 

186- 90, 1805 
185.2(184.6), 2979 

185.4, 6347 

185.6, 5847 

185.6, 8797 

186, 2067, 5029, 7301 
(186), 2422 
186(190.5), 4293 
186-7(181-2), 6192 

186- 8d, 5347 

186.1, 637M. S3445D 

186.8, 198 

187, 2245, 3281, 4126, 
6520, 8795 

187- 90% S2329M 

187.1, 3669 

187.4, 1761 

187.6, 8506M 

187.6, 637P 

188, 1946, 3438, 3672, 
5764, 6440, 7449 

188^M>, G219B 

188.4, 3552 

188.6, 1233 

180, 123. 2910, 6585, 
7147, 8905 
180-»07«% 3680 


180-91, 1124, 2246, 
5540 

189.3(191-3), 1252 
189.5d, 2586 

189.9, 3741 

190, 545, 2949, 2968, 
3619M, 6191, 7461 

190(185-8), 3264 
190(195-7), 2247 

190- 2, 1212, 4488 

190.3, 2571 

190.5, 3773 

190.7, 1635 

191, 6249, 7485 

191- 3, 5784 

191.5, 97, 2866, 3108, 
8615 

191.5- 2.57-'>8, 2422 

192, 2055, 3655, 3740, 
4066, 5830, 8047, 
8812 

192- 3, 6187 

192-3»S 8809 IF 
192-3d, 5011 

192- 4, 4585 

192.5- 3.5, 621 

192.8, 8023 

192.9, 2384 

193, 4434, 5762 

193- 4, 6185 

193- 5, 3407, 3965 

193.2, 3239 

193.4, 5125 

193.5, 8819 

193.5- 5^4% 8194 

193.8, 3627 

194, 134, 135, 500, 
5146, 6188, 8330 

194(198-0), 1241 

194- 5, 6705, 8438, 

8598 

(194-5), 2391 

194_57bo, 6186 

194-6, 2327, 6190 

194- 6-«, 4139 

194.3, 2877 

194.5, 3272 

194.5- 6.072% 4079 

194.6, 5847 

105, 2893, 3436, 3790, 
6265 

1957«>, 4147G 
195d, 1478, 6384, 6453 
196(198), 6646 

196-6, 2816, 8820 
(195-6), 2379 

196-67«% 4137 
195~6d, 4612 

195- 200, 728, 2884 

196.5, 6668, 8327 
195.55, 2392 

196.7, 655 
195.84(197), 4426 
196, 1134, 4578, 6521, 

8911 

(196), 5407 

196.3, 1135, 5409 

196.6, 7822 
196.6»w, 5445 


196.7, 2577 

197, 3554, 5036, 7898, 
8194 

197(1947«), 1724 

197-8, 1213, 8360 

197- 9, 4008, 4853 
197.2(198-200), 4290 

197.5, 177 

198, 1766, 2260, 3753, 
4032, 5821, 8247 

198- 9, 8351 

198-200, 4989, 8369 

198- 202, 5326 

198.3, 5357 
(198.3), 6185 

198.5, 6875, 8300 

198.9, 5422 

199, 6273, 7035, 7994. 
7995, 8895 

199(195.5), 8328 

199.3, 4597 

199- 6, 1461 
199.84, 8485 

200, 131, 194, 381, 

752 1041, 1570, 

1959, 2400, 3373, 
3604 M, 5569, 8284. 
8878, 8927 

200d, 851 
>200d, 2377 

200- 1, 8349 
200 4, 3038 
200 lOd, 1136 
200.15, 1223K 

200.3, 8507 

201, 637, 1719 
(201-3), 8014 

201.4, 5458 

201.6, 8417M 

201.9, 3237 

202, 296, 5407, 7194^ 
8928 

202-3, 2058 
202-3'''% 3164 

202- 3(201.5), 6248 
202 -67S 1218 
202 . 1 , 1 122 

202.2, 6198 

202.3, 267 

202.6, 2886 

202.8, 2878 

203, 1151, 8164, 8910 
20373% 7o(U 

203738, 7164 

203- 4, 2248 
203-6, 2438 
203(205), S522M 

203.3, 3243, 8497 
(203.37M), 4598 

203.4, 4019 

203.5, 7297 

208.7, 8796 
203.95, 4465 

204, 2057, 2309, 5051, 
6772, 7053, 7303, 
7462, 8329, 8396, 
8518 

(204), 1049 
2047&«, 730 
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(204-5), 4578 

204.1, 3775 
204.3, 2352 
204.72, 635 

205, 38, 1751, 3346, 
4383, 5401 
(205), 633 
2o5d, 197 
305(202), 2350 
30^-6, 2797, 7664 
305-7, 5536 
305-7 ‘0-15, S312T 
305-8, 2796, 3656 

305.2, 1738, 2391 
306.2’56, 5349 

305.3, 1223M 
305.5, 5871 

308, 130, 143, 2056, 
2262, 5796, 8488, 

8501 

206^”, 3225 
200-7, 2397, 8240, 

8817, 8850 
300-8, 1730, 8514 
307, 3115. 4582, 5532. 

8246. 8490 
207^20, 2567 
207(203.57«>), 1774R 

207.1, 3240M 

207.2, 5890 

307.4, 1960 

307.5, 6873 

307.7, 5005 

208, 1 19. 2382, 2867, 
6659, 7459 

30814«, 1048 
208d, 3929 

208- 9, 2332 

308- 10, 8313 

208.2, 8034 

208.5, 1300 

208.8, 600 

209, 614, 2914 
(209), 576 

309- 11, 4944 

209- 13, 1211 

309.2, 8814 
209.0, 2364 

210, 4898, 6266, 6733 
2107W, 1955 

210d, 3541 
310 1, 3112, 8513 

310- 5, 4436M, 8765 

310.3, 3682 

210.4, 3777 
210.5-1.0. 8218 

310.6, 3776 
210.7d, 4003 
210.9, 1256 

211, 2280, 8113, 3114, 
4147P, 4306, 4598. 
8394 

2ir«, 0734 
2ir«, 5457 
211d, 3151 
211-4. 3657 
211-5, 5455 
211-6d, 196 

211.5, 8396, 8943,. 8944 


211.573% 5870M 
211.5(216.5), 2365 

211.8, 6517 

212, 1953, 2913, 4956, 
4991, 5860, 5870K, 
6660, 8815, 8945 

(212), 7184 
212.0‘», S6457V 

212-3764, 4136 

212- 7d, 2242 

212.5, 8500 

212.6, 1196, 1454 

213, 1299. 6183, 7271, 
8442 

213d, 7148 

213- 4, 1049, 2787 

213- 5, 3398, 7224 

213.5, 5264 
213.5766, 90 

214, 1050, 6450, 6717, 
8416, 8519, 8560. 
8894 

21475% 6760 
214d, 7152 
(214d), 1770 

214- 5, 633, 1244, 6351 

214- 574% S2698M 

214.5, 3390, 3658 
214.5(217.25), 6783 

214.8, 1223H 

215, 720, 771, 3479, 
5408, 5529, 8822 

215- 6, 632 

215-7, 8061 

215- 20d, 7721 
(215-20d), 7194 
215.35, 6452 

215.5, 616 

215.8, 8909 

216, 2214, 3925, 8958 
(216), 4944 

216d, 2431 

216- 8, 2441 

216.5, 634 
216.5-7.7, 1195 

216.7, 7205 

216.9, 8960 

217, 2534, 2535, 4631, 
4997, 6344, 6718, 
6756, 8460, 8520, 
8959 

217- 87W, 576 

217.7, 7580. 8022, 

8893 

217.9, 5833 

218, 1302, 1303. 2435, 
3238. 4065, 7327, 
8942 

(218), 712 
218'^‘, 6838 

218- 9, 1172, 1723 
21«-20, 3142 

218- 22, 7023 

218.5, 1459, 5136 

219, 1298, 6761, 7184 
219d, 7177, 7993(1) 
219(223.3), 2533 

219- 20, 6735 

219-21, 6645 
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219.2, 7023R 

219.5, 8947 
219.5(217), 1171 

219.8, 8135 

220, 888, 1075, 2363, 
2396, 4007, 4122, 
4977, 5358, 5469, 
5551, 6441. 6799, 
7138. 8316, 8467, 
S6660C 

220, CO., 5568 
220d, 2394, 7011 

220-1, 2614 

220-17«S 3663 

220- 40d, 7306 

220.5, 3125 

220.7, 8926 

221, 5461, 8208, 8962 

221723 6 , 46g3 

221(224), 1170 

221- 3, 719, 6270 

221.3, 8441 

221.8, 2864 

222, 31. 295, 682, 

2799, 7471 

222d, 1770 
222(220), 2613 

222- 3, 5429 

222-4, 680 

222- 5, 8308 

222.2, 2351, 7273 

222.3, 8402 

223, 1640, 3684. 5442 

223- 4, 1215, 1956 

223-4(225-0), 1954 

223-5, 2361 

223- 0, 6796 

223.3, 7836 

223.5, 3146, 3437 

223.8, 8957 

224, 2337, 4737, 6451, 
6491, 7424 

224- 5, 5438 

224-57*% 6122M 

224- 0, 681 
224.2, 6329 

224.5, 2336 

224.0, 6881 

225, 667, 712, 2610, 
2932, 3751, 5159, 
5400, 5454, 8235, 
8921, 8946 

225d, 661, 4864 

225- 7, 647M 

225-32, S4882M 
225.4(228-9), 4430 

225.5, 5797 

225.0, 34 

220, 2819, 4099, 4304, 
4433. 6193, 7733, 
8465, 8961 
220-7, 1158 

220.4, 8452 
(220.0), 6799 
227, 4632 
(227), 4432 
227-87«, 279M 
227-8»% 4103 
227-8(224), 7014 
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227.5^ 4722, 6449 

228, 6800. 8459 
228d, 7924 
228(226), 4431 
228-9784, 8799 

228.3, 5424 

228.7, 2570 

229, 693v 4173, 6349 
229’’''’, 6548 

229d, 2137 
229(224-9)d, 2788 

229.2, 3685, 6630, 
7193M 

229.3^^^ 6773 

229.5, 3686 

229.8, 601 

230, 1263, 1450, 1740, 
2059. 4583. 5154, 
8295. S46491' 

230(227-8; 225), 2610 
230-2, 5142M. 7558 
230-40, 4223 

230- 60, 5038 

230.2, 2102 

231, 602, 3107, 7908, 
8403 

231- 4, 6708 

231.2, 1464, 3235 

232, 133, 280. 1715, 
8198, 8292 

232.3, 2270, 2379 

232.5, 8773 
232.67 '«, 6801 
232.7, 8593 

233, 2609, 3005, 5550, 
8683 

23J1-4, 6737, 0742 

233- 5, 3073 

233.6, 8288 

234, 6688. 8522, 8582, 
S1818M 

234(231.5), 7832 

234- ^, 1179, 7410 
234-7, 6711 

234- 6, 7815 
234.0, 36 

235, 2103, 2923, 5436, 
7409, S7190M 

2357«^, 647 H 
236'S 4147S 
236d, 928, 8020 

235- 0, 1161 
235~0’«, 2086 
235-7, 1639 
235-40, 5437 

235.3, 563 
(285.5), 8459 
235.0(237.4), 7185 
230, 1769 

230-7, 1760M, 2903 
(230-7), 2344 
2.30-8, 6715 

230.5, 1173M. 6706, 
7403 

237, 1458, 2658, 4214, 
4715, 5139 
237(242-5), 8613 

237.5, 2381, 3003 

237.7, 7657 


237.9, 2605 

238, 1705. 2430, 3801, 
5767M, 6707, 8404, 
8759 

238- 9, 6729 
(238-41), 620 

239, 5138, S293Y 
230-40, 49 

239- 4r«i, 412 
230-44, 4220 

239.4, 6519 

239.5, 7023H. 8827 

239.9, 8938 

240, 293, 714, 1061, 
2223, 2359, 4296, 
4716, 5427, 7843, 
8421, 8510 

240d, 994, 7819 
240(240-5), 7528 

240- 2, 5452 
240-3, 5877 
240-3d, 8473 
240-4d, 4738 
240-5d, 2621 
240-50, 8930 

240- 50d, 6658 
240.5^-0, 6714 

240.9, 598, 599 

241, 1311, 2607, 7530, 
8897 

241(235), 1311 

241- 2, 1217 

241- 3d, 2367 

241.6, 4436 

242, 1 162, 4055, 5415 

242- 3, 1216, 5119 
242-5, 5449 

242- 5^«4d., 4174 

242.5, 5010 

242.9, 6889 

243, 1065, 3033, 5114, 
5126, 6777, 7422, 
7630 

243- 5, 7761 

243.4, 6346 

243.7, 2344 

244, 2305, 4863, 8922 

244- 7d, 2313 

244.3, 6776 

244.5, 6808 
244.5(245-50), 3231 

245, 572, 610, 3236, 
4720, 5878, 7608, 
8906, 8929, S293X 

(245), 714 

245, ca.. 3136 
246", S6858iM 
24.5d, 176 
246d, ca.. 171 

245- 6, 629 
245-7d, 1725 
245-50, 1948 
245.2, 3629M 

245.5, 5173 

245.7, 1160 

246, 1180, 1281, 1282, 
3748, 5348, 7420, 
8151 


240-7, 6757. 7622 
240-7d, 1390 

246-8, 2917 

246- 8"% 3624 
240-507-% 6713 

247, 281, 701, 6768, 
8209, 8672 

(247), 7670 

247- 976% 6712 

247.3, 6129 
247.3-8.376% 7683 

248, 3933, 6651, 8117 

248- 9, 8851 
248-50, 1748, 6695 

248- 52, 5119 

248.4, 2930 

249, 1449, 4767 

249- 54d, 2310 

249.8, 8497 M 

260, 1284, 2304% 4581, 
4931, 7679 
>260, 264, 4012 
250d, 734, 4124, 5548 
250 2), 5842 
260-3), 4231 

250- 6d, 5441 

250.3, 1453 
(250.8), 7608, 8906 
251, 594, 611, 713, 

12()r), 2737, 5870, 
7692 

261d, 4522 

251- 27 >% 3617 
261.576% 1140 

262, 609. 1745, 2075, 
4667, 7463, S5078T. 
S73G7M 
2627“% 1139 
262d, 271 
252(250-8), 6836 

252- 3, 3948 
262-57W, 6983 

262.6, 7682, 8144, 
8154M 

253, 6414, 6807 

253- 5d, 466 
253.57«7, 6736 

254, 1280, 1283, 4881. 
6448, 8466 

254- 6, 1849, 2657 

254- 074% 3211 
254.2, 6652 

264.6, 647 
264.7 (2537t*), 73 

265, 2304d, 2349, 3395, 
4927, 5039, .5297, 
5558, 5799. 6771, 
7681, 8534, 8913 

2657«, 7662 
2657M, 8588 
255d, 3451 

255- 0, 8912 

255.6, 275, 1312, 6254 

266, 707, 781, 1143, 
3600, 4851, 5378 

250d, 8028 

256.5, 1142 
257, 6805 
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357.5, 2778. 2782, 

8507 M 

358, 294, 724, 3443, 
5199, 8907 

(368), 3760, 6842 
3687*s, 1923 
358d, 5869 
358(363.7), 6743 

358- 63, 5332 

358.8, 732 

359, 1544, 4250. 4476, 
6853, 7835, 8130 

359d, 7<.47 

359- 60, 685. 8238 
(359-61), 7072 
359.1, 3400 

359.3, 8440 

359.5, 6848 

360, 308, 613. 725, 774, 
1885, 1919, 2433, 
4509, 6850, 7970, 
8563 

36671®, 7698 
360d, 1013, 2249, 5074, 
8250 

(360d), 670 
36»-3, 229 

360- 6, 4380 

360- 70, 7264 M 

361, 1141, 7670, 8044 
3617«, 7(i(i3 

361- 3, 227, 673, 6846 
361-3(364.7), 5635 
361.9(359.6), 2745 

363, 1457, 6694, 6847 
363-.3, 2623 

363- 4, 8852 

363.4, f)92 

363.8, 608 

36.3, 4805. ')842, 7040. 
8451, 8587, 8727 

36.3.3, 8149 

364, 597, 7671, 7770 
(364), 8588 

364- 6, 787. 5843 

364.3, 58()3 

365, 1230. 4089, 5018, 
6348, 7406, 7831, 
8535 

365’3«, 7674 
365d, 1 18. 2776 

365- 6, S7315M, 
S8843T 

365-8, 6746 
365-9, 3760 
365-70d, 117 
365-75, 2M 
365-81, 7767 

365.3, 5976 

365.5, 5999, 8464 
266, 8479 
266-7, 7661, 7672, 

S6214M 
(266-8), 774 

366.3, 7914 

366.8, 3747 

366.9, 7708 


367, .56, 1887, 6128, 
6790, 6845, 7709, 
8046 

367d. 938, 1450 

367- 76, 2894 
367.5, 5045 

368, 3215, 6661, 8952 
268(370-5), 5163 

368- 70, 2335, 6842 

369, 706. 5313, 7075 
(369), 1577 

370, 596, 691. 1924, 
2322, 3132, 6619, 
7488, 8730 

<370, 3238M 
370d, 2323, 2651, 7825. 
8303 

(270d), 068. 669 
370-1, 6993 

370.4, 7489 

370.5, 6457 

371, 2744, 4014 
(371), 008 
373, 612, 1923 
373(368-86), 3518 

373.3, 4883 

373, 1 59‘i. 7453, 7834 
373-4, 1858 
273-4^'S 3439 
373-6, 1926 

373.7, 8923 

374, 1883, 3761, 8539 

(374) , 725 
374d, 2311, 5070 

374.5, 6048, 8954 

375, 1577, 4411, 0791. 
6950(2), 7490, 8458 

(375) , 6661 
275^<\ 5666 
371^7, 2693 

275.5, 5565 

375.7, 8592 

275.8, 8154T 

376, 1296, 1878, 5094, 
6000 

(376) , 7061 
376^«, 7465 
376-9, 7759 

376- 86, 6739 

376.4, 3732 
376.5(381.4), 7740 

376.8, 6056 

377, 723, 1260, 1201, 
1886, 3832 

377- 89, 7757 

277.5, 2 

378, 675, 1297, 1728 

378.5, 6070 

379, 1580 
379d, 6785 
(379-80), 5667 

379.8, 4766 

380, 705, 1235, 1499, 
4231, 4765. 8004M, 
8098, 8100, 8537 

(389), 5955 
389d, 3936 
(380 1), 6138 
289-5, 4539 


38<K-90, 8606 
381, 6950(1), 7514 
381-3, 5841 

381.1, 5840 

383, 3733, 5850, 6910, 
8095 

(383), 1860 

383-3, 5046 

383- 6, 8009 

388, 312, 6663, 8846 

383.8, 8167 

384, 1809, 6662 

384- 5, 1859 
384.11, 668 

384.5, 6933, 7228 

384.8, 1191 

385, 623, 1192, 2388, 
5085, 5238, 5858, 
7694, 8538, 8838 

385d, 166, 5977 

385- 6, 5667 

385- 7, 7696 

385.3, 3771 

386, 669, 3599, 5024, 
5855 

(386), 5978 
3867«>, 7466 
386d, 2741 

386- 7. 1190 
386-7'S 1925 
386-90^3^, 6138 

386.3, 4791 
387d, 2794 
387^«, 5852 
387(383-4). 6840 

387.4, 4222 

387.5, 4528 
(387.5), 1924 

388, 1447, 2707, 3180, 
5955, 8045 

288d, 2990, 6001 

388- 90, 017, 1037 

388.1, 1230 

389, 82193M 

389- 90, 6316 
389-93d, 4209 

390, 272, 749, 1079, 
1234, 4064, 4228, 
6936, 8226, 8287 

390^3% 7673 
390d, 1781, 4709 
390(385), 6047 
(399-1), 2855 

391, 952 
391*35, 5851 
(391), 1201 
391d. 8420 
391-3, S5844M 
391-3'“’, 8099 

391.3, 8153 
391.3’ ‘3, I860 

391.5, 690 

391.6, 5829 

391.8, 6295 

393, 5073, 6050, 088^ 
8837 

(39.3d), 7545 
393-5, 0944 

393.4, 3329 


1105 



BCniilNG POINT INDEX OF OKOANIC COMPOUNDS 
(Continued) 


994, 867 

310, 1857, 5608 

343-4, 1589 

394.5, 1130 

310d, 6789. 6831 

343-5, 4087 

294.85, 5978 

310-1, 2098 

344, 1630, 2647 

295, 273, 4435, 5031, 

310-5d, 2854 

345, 2879, 5886 

5817 

310-12»% S1687M 

846, 371 

(295), 1926 

310-20, 4260 

346 -8d, 1420 

295(298), 3982 

812, 6702 

348, 2655 

295-8, 1773 

312-4, 3671 

348-9’‘'», 3560 

295-309, S312M 

(313), 741 

350, 5659, 5660 

290, 208M, 307, 6869 

313.4, 3378 

>350, 6172, 7516 

29M, 1313 

314, 1462 

350d, 6640 

290-8, 1856, 5434 

315, 1092, 1153, 1155, 

351, 1696. 1698. 8886 

296.1, 6909 

4253, 8874 

353— 4d, 8176 

296.5, 6020 

315d, 1157 

354, 6849 

297, 3326 

315’«d, 1448 

354To«, 5638 

297.4, 958 

315-6, 6063 

354 — 5, 735 

298, 1226. 1579 

315-9, 1864 

354.8, 2444 

(298), 6064 

316, 5271 

355d, 1588 

^98-9, 3769 

316.5, 5272 

355-60, 1863 

298.5, 1441 

(316-7), 1452 

359.2, 5697 

299, 1895 

317, 1091, 6224 

360, 1628 1706, 2414, 

299^, 1202 

317, ca., 6055 

5639, 6015, 6627, 

300, 209 M, 338, 590, 

317-97«d, 3749 

7704, 7944 

592, 688. 2740, 3197, 

317.4, 3383 

>360, 755, 962, 1430, 

5941 

319”», 1200 

1648, 2540, 6103, 

>300, 32, 1697, 1699, 

320, 499, 1888, 3379, 

6638, 6892, 6892]M, 

4757, 5948. 6792. 

6377 

7458, S1719M 

8079 

>320, 2966 

360, ca., 1836 

300, ca., 923 

320, ca.. 5801 

360d, 951, 2691 

300d, 1081. 1744, 8052, 

320d, 748, 1882 

>360d, 1656, 2445 

7076, 8378 

320-2, 6703 

363, 1203, 1899, 7689 

>SO0d, 3199, 7701 

322, 3140 

365, 8658 

301, 1519, 6043 

322.5, 2648M 

371d, 0826 

(30r«), 1447 

323-4, 1452 

377.8, 6800 

301.72, 2855 

323-6d, 3750 

370-81, 794 

302, 3317, 8889 

324.1, 8141 

380, 5497 

302d, 2131, 8419 

325, 5885, 8483 

380-90, 8507 

802 . 8 ^ 70 , 1201 

325d, 211 

383, 3551, 7943 

393, 309, 4441, 8102 

325^^*, 7928 

385, 5256 

303-5, 84 

326, 1225, 1843, 818a 

304, 7785 

304, 5883 

8236 

308^iS 5267 

304d, 4213 

326.5, 5273 

300.5, 6069 

804.8, 1908 

828, 882 

400, 4170 

305, 52, 741, 1879, 

329, 1278 

400, ca., SOIOH 

5874, 6021, 6049, 

830, 3218. 6169, 6698 

>400, 1910, 4179 

6062 

330-1, 2556cr 

400-5, 6071 

305d, 3584. 8491 

330.5, 3380, 7203 

401.7, 1411 

(305-7), 6063 

331, 3468 

404, 376 

306, 1650, 1762 

331.73, 670 

410d, 8543 

>306d, 5539 

333d, 909 

417, 756 

306(302), 2573 

833-4^«, 1670 

410-28d, 6941 

806-7, 1764 

335.9, 4448M 

>420, 8307 

306.1, 6059 

336, 1398 

425, 3865 

306.35, 669 

837^", 6940 

430, 442 

307, 311, 7977 

338-40, 3667, 7102 

431, 5676 

307.6, 6460M 

839-56d, 6402 

446, 6025 

808, 6793, 7876 

340, 1399, 1660, 189a 

448, 2711 

(308). 6703 

6697, 6908 

452, 1839 

808-10, 5875 

340.2, 6613 

450, 3978 

808-107*!, 6064 

341.5, 3987 

462d, 791 

308.5, 4445 

342, 1844 

471, 3290 

809, 7545 

2800 

520, 6960 
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PHYSICAL CONSTANTS OF 
INDUSTRIAL ORGANIC COMPOUNDS 

The following table is intended to provide information concerning the char- 
acteristics and properties of commercially available organic compounds. The 
material presented has been compiled from information furnished by the manu- 
facturers whose courtesy is gratefully acknowledged. Where the same compound 
has been reported by two oi moie inanufacturers separate entries have been made. 


ABBREVIATIONS 


1 

a 

acid 

i 

g 

grams I 

ppiit 

precipitant 

absorb 

absorbent 

gen 

general 1 

prep 

preparatory. 

aecel 

accelerator 

gran 

granules, | 


preparation 

aeet 

acetone 


granular | 

press 

pressure 

agt 

agent 

gni 

green 

pung 

pungent 

al 

alcohol 

h 

hot. high 

purif 

purification 

alk 

alkali 

hyg 

hygroscopic 

pyr 

pyndene 

amm 

ammoniacal 

1 

insoluble 

quant 

quantities 

approx 

approximatclj 

imm 

immiscible 

redsh 

reddish 

art 

artificial 

indust 

industrial 

rub 

rubbing 

astring 

astringent 

Ullt 

imtial 

s 

soluble 

boil 

boiling 

inti'r 

intermediate 

sec 

secondary 

hr 

brown 

lab 

laboratory 

si 

slight. 

hr 

lienxenc 

lacq 

lacquer 


slightly 

solid 

< 

cold 

hq 

liquid 

sld 

ra 

about 

It 

light 

soft 

softener, 

celhi 

cellulose 

1 lubr 

lubricating 


softenmg 

ehar 

characteri.stu 

lust 

lustrous 

sob 

solvent 

chem . 

chemical 

1 m 

most 

suff 

sufocatmg 

cl 

clear 

mat 

material 

SYU 

synthesis 

eol 

colorle8.« 

moth 

methyl 

synth 

synthetic 

com 

common 

mfg 

manufacture 

j tech 

technical 

comp 

compound, 

mm 

minimum 

Itert 

tertiary 


compartment 

misc 

miscible 

tetr 

tetragonal 

cone 

conccntratial 

mix 

mixture 

thick 

thickening 

cr 

ciy^staLs 

1 moist 

moistening 

trans 

transparent 

d 

decomposes 

1 monoel 

monoclmic 

trig 

trigonal 

deliq 

deliquescent 

j neisi 

needles 

t>P 

typical 

deriv 

den vat ne 

] nitro 

1 nitrocellulose 

V 

very' 

disp 

1 disp'rsiblc 

j n n'8 

non residual 

veget 

vegetable 

dust 

1 distilled 

1 n \ ol 

non volatile 

\qso 

X iscous 

dk 

d.ark 

1 org 

organic 

vol 

volume 

et 

ethvl 

! pa 

pale 

!w 

water 

eth 1 

ether 

1 pen 

penetrating 

wh 

white 

cthvlf'cllu ' 

ethvleellulose 

i per 

permanent 

wt 

weight 

extr 1 

extractant. 

li 

petroleum 

yel 

yellow 

1 

extracting. 

pharm 

pharmaceutical 

> 

above 


extraction 

i; photo 

photographic 

< 

below 

f 

fingor 

!|pk 

1 pink 

X 

soluble in 

ia 

famt 

^ pi 

I plates 


all 

fl 

tiara i 

1 

! flakes 

1 flammable 

' pleas 

j powd j 

j pleasant 1 

imwdor f 


proportions 


Sources of Information 


Vn. Ansul Chemical ('o. 

\t Atlas Powder Co 

(\ A C. Carbide & ('arlxin Cheniuuh (’'orp. 

C. S (’’ommcreial Solvents (^orp. 

(' P. Corn Products Rehiung Co. 

D. Dow Cheinunl Co 

Cl (ilyeo FVcxlnets Co , Inr. 

N Niaeet Chemicals Corp 

Ph Pennsylvania Coal Products Co. 


P P Phillips Petroleum Co 

Q 0 Quaker Oats Company 

S.C.L. k^hawinigan ('hemicals, Ltl. 

S.C. Shell Chemical Co. 

S.D Shell Development Co. 

Sh Sharpies Chemicals, Inc. 

S.P. Solvay Process Company 

St. Standard Oil Development Co. 

U.S.i. l'.S. Industrial Chemicals Co., Inc. 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol 

wt. 

1 

Acet-para-tolindc 

p-acetotuluidc 

CHsrONHC6H4CH8 

149 19 

2 

Acetaldol 

hydroxybutyraldehyde 

rH 8 (’H(OH)CH-.CHO . 

88 10 

3 

Acetamide, C.P . 

acetamide 

CHaCONH-. . 

59 07 

4 

Acetamide, Tech . . 

acetamide; 

CH 3 CONH 2 

59 07 

5 

Acetic acid, Glacial, 
C.P. 

acetic acid 

CHaf'OOH 

60 0 

6 

Acetic acid. Glacial, 
U.S.P. XI, and Stand- 
ard 

glacial acetic acid 

CH 4 'OOH 

60 05 


Acetic anhydride 

acetic anhydride 

(CHat'OsO. 

102 09 

8 

AcetoacetauilKU . 

acetoacctaiiihdc 

CHaCOCHiCONHCtHs 

177 20 

S 

Acetoacotanilicl 

acctoacctanilid 

CH 3 (’ 0 (TI..C 0 NHt\H 6 

177 20 

10 

Acetoacet-or/Afi- 

chloramlid 

acetoacet-ortAo- 

chloranilid 

('HjCOC’HA'ONHCcHiCI 

211 65 

11 

Aoetoacct-orfAo- 

toluidid 

acetoacet-ortAte- 

toliiidid 

(’H3COCH-CONHC.H4rHi 

191 22 

12 

a-Acetochloroglui <»«• 


('hBiwOwCI . , . 

366 75 

13 

Acetone 

dimethyl ketone . 


58 08 

14 

“ . 


CH.(T)CH, 

58 OS 

15 

u 1 

i 

1 .< u ! 

' 

(’lU'OCH.. 

58 08 

16 

i 


CH3('(KTI„ 

58 08 

17 

1 

Acetonitrile ' 

1 

methyl cyanide 

('HjCN 

’ 41 05 

18 

Acetoiiyl acetone 

a< etonyl acetone . , 

(’H 3 COCH 2 (’H.(’()rH, ; 

1 114 14 

10 

CM- Acetylene dichl<»r- ' 
ide 1 

rifi-dichloroethylene 

('H('l;(’H('l ! 

96 95 

20 

frana-Acetylene ' frArm-dicliloroethylcne 

dichloride 

CHritfTICl 

96 95 

1 

21 

Adamsite, D.M 

dirihcnylarainc 

chlonirsine 

sm\nih\sn 

277 57 

22 

(fl-Alaiune 

r/?-a-aminopropionio acid 


88 09 

23 

Alkazene 3 

x-lri( th> 1 Ix'iizcne 


1 162 27 

24 

*' 6 

hcxaethylbcnzene . 

fVCvHb)., 

1 246 42 

25 

8 

x-dietbyl-x-diisopropyl- 

benrene 

m-<iiisoprop> UK>iizcn( 


218 37 

26 

12 


162 27 

27 

** 13 

T-triiaopropylbi'nzene 


204 34 

28 

" 14 

x-t«*trai»opropylbcnwnc 

C4M('H(('H,)-.l4 

246 42 


lifts 





ORGANIC COMPOUNDS 


No. 

Physical form and color 

Odor 

Purity 

% 

Sp, gr. 

1 

It. gray cr 

faint 



2 

pa. yel. vise, liq 

aromatic, pi*n 

90-98 

1 10-1 11«« 

3 

wh. sld 

noiip 

99 5-99 9 

1 16^ 

4 

wh. sld 

mousey 

99 

1 15^ 

5 

col liq 

sharp, sour 

99 S mm . . . 

1 05 

t) 

w. wh. liq 

Vlliegiir 

99 5 

1 049j 


cnl. liq 

pungent 

96 0 

1 0830 

K 

wh. cr. sld . . 




9 

wh. fine cr. sld 

r\ mild 

97 


10 

wh. fine gran, powd 

\er\ mild 

98 


11 

wh, fine gran powd 

\er\ mild 

9n 


12 

sld 




n 

col. flam, liq 

agr-eable 

99 

0 791.>- 7935- 
.’0 

14 ; 

w wh liq 

mild, n res 

99 1(X> 

0 79 1 793^ 

20 

15 

col. liq 

] pleasant 

99 by wt 


16 

w. wh. liq 

> mild 

99 

7!U- 7!W| 

17 

col liq 

•‘then'ul 

98 S nim 

7S2- 785 

18 

col. liq 

pleasant 


0 9738 

19 

col. mobile liq 

mildly sweet 


1 28lg 

20 

col. mobile hq 

1 mildly sweet 


1 252^^ 

21 

It. yol.-grn. gran, sld 

i lacnmatoiy’ 

90-95 

1 648^ 

22 

wh. cr 

non** 



23 

cl. col. liq 

' mild char 


0 870j^ 

24 

wh. cr 

. almost non** 



25 

col. liq 

j 


S67j^ 

26 

cl. col hq 

mild, pleas 



27 

cl. col. liq 

; almost none , , 



28 

wh. cr 





Sco two following pages for addi- 
tional data on alwvo compounds 
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PHYSICAL CONSTANTS OF INDCSTEIAL 


No. 

Trade name 

Melting 

Boiling 

Distillation 

Flash 

point, “C 

point, °C 

range, “C 

point, "F 

1 

Acet poro-toluide 

148-150 

298-302 

298-303. 


2 

Acetaldol 

<0 

83®* 

variable 

181 4 

3 

Acetamide, C.P 

81 

220 

215 221 


4 

Acetamide, tech 

77-79 

219 

210-220 


5 

Acetic acid, glacial, (\P 

16 24 

118 1 


111 

6 

Ai^tic acid, glacial, r.S.P. 
XI, and Standard 

15 6 

118 1 


111 

7 

Acetic anhydride 

-67 7 

139 5 


150 

S 

Acetoacetanilide 

83 85 




9 

Acetoacetanilid 

<82 5 




10 

Acetoacet-or</to-chloraiiilid 

102 5 




11 

Acotoacet-ort/io-toluidide 

104-105 




12 

a-Acetochloroglucose 

70-71 




13 

Acetone 

-95 1 

56 1 

56 1 57 1 

15 

14 

•• 

-94 9 

56 1 

55 0 57 0 

15 

15 


-95 0 

56 1 

<55 8 none; 

<--4 





>56 6 none 


16 

“ 

-95 

56 1 1 

<55 6 none, 

14 





>57 1 none 


17 

Acetonitnli* 

<-40 

1 

hi 6 

78 82 


18 

Acetonyl acetone 

i -5 4 

191 4 

185 195 

185 

19 

m-Acetylene dichloride i 

i <-HO 


58 3 5%; 

60 1 95% 

39 2 

20 

lrarn-.\cetylerie diehloridt 

<-20 


47 9 5%, 

35 6 




4‘t 0 95%, 


21 

Adanwite, D.M 

182 183 


d 195 


22 

(fl-\lanine 

270 8-275 8 




23 

Alkaacne 3 

<-70 


217 6 5%. 

ISI 4 





21 'i 3 95% 


24 

6 

126 5- 128 3 

296 


>m 

25 

' “ H 

-50 


1 253 9 5% : 

224 6 




j 257 4 95% 


26 

“ 12 

-65 


! 205 5%, 

170 6 

i 




' 208 6 95%, 


27 

13 

-15 


: 235 9 5%; 

206 6 





237 4 95% 


28 1 

“ 14 

98 .5-115 2. 

260 


244 4 
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OBGANIC COMPOUNDS (Continued) 


No. 

Solubility, 

1 

Uses 

Shipping 

Source of 

grams per 100 ml 

container 

information 

1 

« al; s. eth; si. s. w 

dye inter 

drums 

Pa. 

2 

« w., al; 8. eth 

syn. rubber accel., dye inter.. 

cans, drums 

N. 



perfumes, pharm., denatur- 

2 

v-s. eth.; s. al; 97.5*®w 

ant 

solv ., plasticizer, org. syn 

lined drums 

N. 

4 

vs. eth; s. al; 97..52''w 

solv., soldering flux, plasti- 

lined drums 

N. 

5 

.s w., al., eth 

cizer, org. syn. 
lab. reagent, photo, syn 

carboys, drums 

N. 

6 

» %., al., eth 

mfg. eeilulosc acetate; solv. 

drums, tanks. 

N. 



oils, gums, resins, ppnt. albu* 
men. casein & niblier 

cans 


7 

s. al, C’HrU, eth.; d.w 

si. s. w 

acctylatmg agt 

printing ink dyes 

tanks, cars, 
drums, car- 
boys, jugs 

C. 4 C. 

S 

drums 

C. & C. 

n 

si. h.w., vs. al., eth., ('HCli, 

dye intiT 

barrels 

U.S.I. 


alk., a , h.bz. 



10 


dye inter 

barrels 

V.S.I. 

11 


1 d>e inter 

barrels 

U.S.I. 

12 

d.h.w.; s. ct. al , meth. ul.. 



C.P. 


acet., eth., CClt 



n 

ae w 

I solv. acetylene, process solv. 

tank cars, 

C.4C. 

14 


rayon, art. leather, hlms, 
plastics, solv. lacc., dopes 

druias, cans 


* w 

solv 

tank cars. 

C.S 


« w., al„ benzol, ga.soliiit , 


drums, cans 


1.1 

.solv. laeq., gunw; raw mat. for 

tank cars, 

S.C. 

10 

kerosene, org. liq. 

org. syn.. plastics; extr. fats 

drums, tins 

« W 

ecllu. acetate solv., acetylene 

tank cars, 

U.P.I. 



absorbent, dewaxing agt., 
mfg. acetic anhydride. 

drums, cans 



8 w., al., i. parafhii'' 

CHHj, indigo, etc. 



17 

syn Vitamin Bi and pyrimi- 
dines extr. agt. 

carboys, drums 

N 


IH 

X vr 

X acet., bz., CVU, eth., iiK'th. 

.solv. eellu acetate; syn. of 
cyclic comp. 

drums 

C. 4 (\ 

19 



D. 

al.; 1 w. 

20 

X acet., bz., CX''b, eth., nietli. 
al.; i.w. 



D. 

21 

d. w.; % by. wt: 15.9 acet., 2 

sickening ga.s 

druia*' 

Pa. 

22 

bz., 8.4 eth., 6.3 meth. al. 

17“ w., 32« w., i. acet., bz., 
('CU, eth., meth. al. 



D. 

23 

X eth., acet., bz., CC’U, g. per 
100 g: 120 meth. al ; i.w. 



D. 

24 

si s. meth. al., aeet., eth., Ct'b, 



D 


bz; i.w. 




25 

X eth., r('I, bz., acet.; g iht 
100 g.: 44 meth. al.; i.w. 



D. 

26 

X meth. al., eth., CCU, bz., 
acet.; i.w. 



D. 

27 

X eth., ecu, bz., acet.; g. per 
100 g.; 43 meth. ai.; i.w. 



D. 

28 

g. per 100 g: 67 bi., 85 eth., 62 
CCli, 18 acet.: i.w. 



D 
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PHYSICAL CONSTANTS OF INDCSTBUL 

No. 

Trade name 

Phemical name 
or synonyms 

Formula 

Mol. 

wt. 

29 

Alkazene 10 

jr-tnisopropyltoluene . 


218 37 

30 

" 20 

m-ohloroethyllienwuie. 

(’!(', Hd'.Hb 

140 61 

31 

“ 21 

jr)-chlor(M'thylbi‘nz(‘iu> 


140 61 

32 

24 

1-2-duihloro-j-i‘thvl- 

benzene 


175 (16 

33 

25 

j--dichlorc>-/-ethylb«‘nzt m 

CIAVH/'JIb 

175 06 

34 

28 

j-chlonv-/-<liethyllH“UZcnc 


168 66 

35 

32 

ethyl peiitachlorolx'nzene 

(V’ll'iiHi. . 

278 41 


34 

j-dichlon ►- j-<lieth yl- 
b<Mizene 


203 11 

S7 

“ 36 

j-<-hloro-x-tni‘thylb(“nzeiie 


196 71 

38 

“ 40 

r-l)rom(athy llauizene 

BrtUld'Hi. 

1H5 07 

39 

•• 42 

j-dihromeH‘thylb<-nzeni 

Br>(*..U.i(' Hi. 

263 ‘18 

40 

“ 45 

j-bromo-/-<iiethylla*n 2 (‘iM‘ 


213 12 

41 

“ 4T 

/-bromoisopropylla fizein , 
j-bromooumene 

Br(\.H4('H(CH4)> 

199 10 

42 

“ 00 

/-ehloroi 8 opropylla‘U 2 «‘m , 
/-chlorocumen( 


154 64 

43 

Allj 1 alcoh(»l 

allyl alcohol 


58 05 

44 

i 

‘‘ chlorid*' 1 

“ ehlondi ' 

rH.('HCH.('l 

7t) 50 

45 

! 

4>\tninoljf nzoph* none | 

4-ariunol)enz<»pbcnoni' j 


197 23 

46’ 

Ainmoiiium .stearate, ! 
anhydrous | 

;immr)nium stearate , j 

anhydrous 


.")H5 Its 

4" , 

i 

Amyl a(rtat4’, t(rh j 

am> 1 aeetaU* 


130 IS 

1 

48 ' 

*' " , hijrl; test j 

“ aeetatr 

1 

1 ('H.'t’tKK'hHii 

130 IS 

49 1 


>.er amyl aectate- 

1 r’H.('()()(\nu 

j 

13tl IS 

50 I 

Am>l alcohol I 

I'-oamyl alcohol 


88 15 

51 

pri-r/-\m\l jthohoi | 

'’l-fauitaiiol) I'noriral butjl 
e-arbitol) 

1 

88 15 

52 

i 

tec,* \tn)l all ohol ' 

ter.-arnjl alcohol 

1 ('jHuOH. 

S8 r, 

53 

<frt.-\niy] i'lfohol, r-- 
fim*d 

2 butanol, 2*in( th>! 


1 88 1 5 

54 

Amyl phthalati* 

diamyl phtbalaP- 


^ 30i; 39 

55 

Amyl propioiiiiU 

umyl pr(»pionatc 


, 144 21 

56 

noxvi thyl)- 

\nilme 

aniline, iV-^ /S-phenoxy- 
ethyt) 


213 27 




OBGANIC COMPOUNDS (Continued) 


No. 

Physical form and color 

j Odor 

Purity 

% 

8p. gr. 

29 

cl. col. liq 

almost none 



30 

cl. col. liq 

mild char 


104!S 

31 

cl. col. liq 

mild, char 


1 050^ 

25 

32 

cl. col. liq 

1 faint char 


1 210^ 

2.5 

33 

col. liq 

none 


1 208-f 

25 

34 

col. liq 

cluir 


1 017- 

25 

35 

wh. cr. sold 



1 552i^ 

30 

col. liq 

aromatic 


1 158^ 

37 

col. liq 

' none 


1 003- 

25 

3S 

col .-pa. straw liq 

(bar 


1 339^^ 

39 

il. col. liq 

' fa 


1 73lf^ 

40 

col. liq 

fh.ir 


1 259|: 

41 

col liq 

'•har 


1 294^^ 

42 

i 

col liq 

' <’har 


1 029j^ 

43 1 

col liq (poison) 

la<hr> uiatorv , irritating 

lij wt 

0 852^ 

44 * 

1 

tol -straw, liq. (in'isoriou'-) 

< liar 

97 In wt 

1) 937^” 

45 ! 

It. l)r (r sld 

fa. ( har 



4(1 1 

crcum-colorcd wax-likc .''Id 

fa. fatty 

1 

tech 

0 SX9^’ 

47 

w , wh liq 

mild n ro 

90 '13 In wt 

868- 872g 

20 

4s ; 

w wh. liq 

' mild n res 

fv> SK 1)\ wt. 

860- 864 

49 1 

w. wh. liq 

' mild n n s ! 

S5 SS 

0 862-0 866| 

50 j 

w. wh liq 

I 1. rc> [ 


811- 815| 

j 

w. white 

' ! 

. i 


0 82| 

52 ' 

w wh liq 

mild It rc'< j 

99 

810-^ 81 eg 

,-J 

1 

w wh 

1 

1 

1 

1 

OSlg 

54 j 

col. liq 

1 

si pleas I 

I 

99 1(K) 1 

1 022-1 026g 

55 I 
1 

w. wh. liq 

mild 11 . res ! 

9(>- 92 1 

869 - 873g 

5(1 i 

1 

straw colonnl sld 

. amino-like ! 

j 

107(^ 


Sr«‘ two following pnp^'s for uddi- 1 173 ■ 

tioual dnta on alwvo » otnjMttmds 




PHYSICAL CONSTANTS OF INDCSTBIAL 


No. 

Trade name 

Melting 
point, T 

Boihiig 

Distillation 

Flash 

point, “C 

range, *0 

point, °] 

29 

Alkaiene 16 

<-20 


252 7-5%; 

255-95% 

204 8 

30 

“ 20 

<-70 


182 8-5% 

149 



183 3-95% 


31 

“ 21 

<-70 


181 2-5% 

183 8-95% 

147 2 

32 

24 

<-70 


224 5-5% 

225 8-95% 

201 2 

33 

“ 25 

<-70 


220 6-5% 

204 8 





223 6-95% 


34 

“ 28 

<-70 


217 8-5% 

220 6-95% 

195 8 

35 

“ 32 

53 2-53 6. 

305 


none 

36 

“ 34 

-55 


249 0 5% 

250 K-95% 

249 8 

37 

“ 36 

<-60 


249 9-5% 

254 7-95% 

235 4 

38 

“ 40 

-65 


200 5 5% 

199 4 





202 8-95% 


39 

“ 42 

<-70 


258 5-5% 

260 6-95% 

'none 

40 

“ 45 

<-70 


236 8-5% 

240 8 





238 8-95% 


41 

“ 47 

-30 


212 4-5% 

216 2-95% 

204 8 

42 

“ 60 

<-20 


191 3-5% 

174 2 





193 2-95% 


43 

Allyl alcohol 

-129 

97 

<94° none; 

85 




>99° none 


44 

" chloride 

-134 5 

45 

<43° none 
>49° none 

-20 

45 

d-Anunobenzopbenone 

119-122 2. 




46 

Ammonium stearate, anliy- 

74-76 

d. before boil- 




droiLS 


ing, cn 1 10 



47 

Amyl acetate, t,<Tb 



< llO-iione; 130- 
50%. >1.50 -none 

94 

48 

“ high (eMt 

~7H 5 

142 1 

<110iioiu*: 140- 
60%, >1.50~none 

84 

49 

«ec-Amyl acetate 



123-imt.. 132-60%; 

89 




>145-none 


.50 

Amyl alcohol 


131 

126 none 

127 




> 132 none 


51 

pri-n-Amyl alcnhnl 

-7S 5 

137 9 

134 5 138 5 95% 

136 

52 

lec-Amvl ab-ohol 



<10.5- none : 112- 

91 





10%; 120-90%; 

> 125-none 


53 

fert-Amyl alcohol, refitied. 



99 8 -103 8-95% 

70 

M 

Amyl phthalate 

1 

—30 (approx.) 1 264**‘’ 

256 269»nnra 

359 6 

55 

Amyl propionate 

1 

1 

1 

160 3 

<13.5.nonc; 150-30%; 
165 -90% ; > 175-none 

106 

56 

JV-(/J-phftnoxypthyl)aiiiluie i 43 H 48 5. 1 

202‘'>. 

338 


1174 See two preceding |WCM for »(ldi- 

tioiuJ data on abore compounds. 




ORGANIC COMPOUNDS (Continued) 


No. 

Solubility, 

Uses 

Shipping 

1 

Source of 

grains per 100 ml 

container 

information 

29 

g. per 100 g: 22 meth. al.; eth., 
ecu, bi., Bcet.; i.w. 



D 

30 

•0 meth. al., eth., bz., CCU 
acet; i.w. 



D 

31 

» meth. al., eth., bz., CCU, 
acet.; i.w. 



D 

32 

» meth. aU eth., CCI 4 , acet., 
bz.; i.w. 



D 

33 

00 acet., bz., CCI 4 , eth., meth. 
al; i.w. 



D 

34 

w eth., acet., bz., meth. al., 
CCU; i.w. 



D 

35 

V.8. bz.; g. per 100 g.; 23 acet., 



D 


157 CCU, 1 66 eth., 2 meth. al.; 




36 

« eth., CCU, bz., acet.; g. per 
100 g.: 50 meth. al.; i.w. 



D 

37 

« eth., CCU, acet., bz.; g, per 
100 g.: 38 meth. al.; i.w. 



D 

38 

« meth. al., eth., bz., CCU, 
acet.; i.w. 



D 

39 

« eth., CCU, bz., acet.; g per 
100 g.: 50 meth. al.; i.w. 



D 

40 

« eth., acet., bz., CCI 4 ; g. per 
100 g.: 125 meth. al.; i.w. 



D 

41 

« acet., bz., CCU, eth., meth. 
al.;i.w. 



D 

42 

« acet , bz., CCl*, eth., meth. 
al.; I.w. 



D 

43 

«0 w 

flavorings, perfumes, pharm.; 
raw mat. for plastics 

drums, tins 

S.C. 

44 

<.l w 

syn. pharm. k anesthetics 
mfg. plastie.s k synth. resins 

drums, tins j 

S.C. 

45 

g. per 100 g.: 44 acet., 4 bz., .1 
CCU, 2 eth., .2 meth. al., i.w. 



D 

1 

46 

dwp. h.w.; &.h. al., hydrocar- 

emulsifying, thickening, dis- 

drums, slabs j 

G. 


bons, oils 

persmg a^., cosmetics, 
watornroofing 

solv. eellu. nitrate; lacq. dopes, 

! 


47 

1.744®‘w 

tank cans, | 

r.f5. 



art. leather, coated paper, 
polushes 

drums, caas j 


48 

1.82*w 

solv. nitrocellulose, et, ace- 

tank cars, 

r.c.i. 



tate. mfg. perfumes k flavors 

drums, cans 1 


49 

0.8“w 

nitro. ethylcellu. solv. laeq. 

tank.s, drums. 

r.s.i. 




cans ' 


50 

« com. org. solv 

chemical syn 

tank cars, ' 

' drums, cans 

r.s.i. 

51 

si. s. w.; s. meth, al., ethyl 
ether., acet.. bz., gasoline, 
acetate 

mfg. of pharm. k synth. ehem. 

caas, drums 

!ph. 

1 

52 

8.2“w 

laeq thinner, ehem. prep. 

tank ears, 

U.S.I. 



base 

drums, cans 


53 

partially s. w.; s. meth. al., 
ethyl eth., aeet., bz., gasoline, 
ethyl acetate 

dr)’-cleanmg; coating mat 

cans, drums 

Sh. 

54 

0.01“ % by vol. wt 

plasticizer, lubricant 

drums, cans 

C.S. 

55 

0.3» . 

resms, nitro. solv. 

tank cars, 
drums, cans 

U.S.I. 

56 

V. 8. eth., bz., acet., CCU, meth. 



D. 


al; I.w. 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol. 

wt. 

57 

Arlacel A. 

maimidc inonooleate 

C.H8(>i(OHlOCO(CH2)7- 

rHlCsHnjCHt 

410 41 

58 

“ B 

niainutan moiioolc ate 

('.HsCOHlaOCOlCHilT- 

CH(C8H,7)CHt 

4291 

59 

“ C 

sorbitan nuninoh att 

CtHs0(0H)30r0(CH2)7- 

(^H(CHHi7)CHt 

4291 

60 

Arlex 

sorbitol 

C.HhOb 

182 1 

61 

Atlas A-815 

sorbidc 

i 

('.HsO.(OH)2 

146 1 

62 

“ G-22() 

sorbitol tri-2-butylidene ! 

( „Hs(WC,Hs)s 


63 

“ G-221 

“ tribute lidotie 



64 

“ G-750 

sodium sorbitol Ixirate 



65 

“ G-24(K) 

sorbitan tctrapr(»pioiiute ' 

jC..H8()(C2H5CO()), 

3Ss 

66 

“ G-2800 

mannitol polyox valkj lene- ’ 





dcriv of oieic acid i 



67 

" G.9046T 

polvoxyalkjlene deriv of i 





mnnnitan mnnolaurate 

1 


68 

" K-lOO 

triisoprop> lidene man- 

(VHA.l(’(CHi.).]. 

302 3<) 

1 


nitol 1 


69 

“ K-101 

trimcth} lene mannitol 


218 20 

70 

1 

“ K-103 

triethxlideiu mai.nitol 

1 Ck'H.'oOi, 

2W) 2S 

71 

“ K-llO 

triis(iprop> hut In .M-rbitol 

1 

(■.H^ 04 ClCHl).]. 

302 31. 

72 

“ K-111 

tnmethyhiM .‘•orbitol 

(\H.OJCH.), 

i 218 2(1 

73 

“ K-113 

trietlnlidt im "(•rbirol | 

( uH oO.. 

2(>0 28 

74 

“ NNO 

maniiitai) inoiioiaurate j 



75 

1 Benzene azopb* iiol 

7 >-hydr<»x> hzoIk iiZ( ne 


198 22 

76 

! Benzene-me/a-disul- 

l>enzene-fn/ /o-di'-ulf(»nic 


23S 23 


1 fonie acid 

acid 



Benznyl acetone . 

Ik-IIZOvI atetohf 1 


162 IS 

78 

Benzyl "CVUdsolvc”*. 


('.H.,CH.(M'.H,On 

1.52 19 

79 

BK-5 

but>! > inuaii;i()>l pxrnx’atf 

:C..Hi('H-CHC(M’H rfK’O- 

274 31 



. OCiHb 


80 

Bromoacetic acid 

brniiioiici tic acid ' 

' BrCH>C()()ll 

13K 99 

81 

5-Bromo- aspirin 

aeetyl-5-brorna't.ih( > lu 

Brt\n*('(KJHO(^K'H, 

, 259 09 



and 1 

1 

1 


2*Bromo4 /«r/-butyl- 

2-bromo-4-^<Tf-but>l- j 

1 BrCJl»(()H)(’(('H,), 

j 229 12 

m 

phenol 

pbeiiol ! 




* Trade mark, 
t Theoretical. 

1 !7<J 




ORGANIC COMPOUNDS (Continued) 


\<1 

Physical form and color 

— 

Odor 

Purity 

% 

Sp. gr. 

57 

It. amber oily liq.; ref. index 
1.475!«> 

si. ehar , pleasant; 
si oily taste 

t« eh. 

0 W~\ 03 

5S 

It amber oily liq.; ref. index 

1 460“ 

si char . pleasant ; 
si. oily ta.ste 

tech 

0 nq 1 03 

.’lU 

It. amber oily liq 

faiMt, t.itty 

tef h 

0 99-1 03 


w. wh to It. straw-colori (i Inj , 
ref iiid.'x 1 487“ 

faint, -^wfi't; bland sweet ' 8S 
taste 

1 322 

t)l 

Itti yol liq 

earinel, with bitter taste 

M 


IL‘ 

It. yel . non-liyRrosropic Huul, \u\ 

si pungent; bitter ta.ste 

teeli 


(.:{ 

It ycl , non-hygroscopu fluid, liq 

si pung'^nt; bitter ta.ste 



M 

w. wh resin sol.; ref index 1 45“ 


SO 

1 47-1 54 

f>5 

It yel mobile liq ; noii-bygro- 
soopie fluid 

bland, ester-like; bilt-r 
taste 

teell 

1 15M 

ftfi 

ru 

amber ml> liq ; ref index 1 471“ 

amlrroilyliq ;ref indtx 1 474(1 

col. cr. need 

faint, oil> odor; si bitter 
ta.sb‘ 

.si sweet odor, sharp 
bitter taste 
none; bitter ta.ste 

tech 

tteh 

0 98-1.02 

1 03-1 05 

j col. (■” need . 

none, bitter taste 



7(1 

col (r need 

si. piing , hitter taste 



71 

eol c lie 'd 

noin . intter taste 




col, ( r need 

noiii , bitt* r 


i 

7’? 

It yel ini 

nolle, hitter taste 



74 

amlKT oily liq 

pleasant oi'\ 

tei h 

' I 00 1 05 

i 

7.1 

tun cr powd 

j niiin . 


i 

7(i 

er sld 

IslhkeSt). 

fa. 80 


77 

M 




7s 

liq 

■ picas . . 


1 1 0700^ 

7*( 

yel. cr 

’ ( iiinanion like 

j 100 

1 

S() 

wh.-p.i. vel., vleliq. ir. sld 

* slurp, p«‘n . . 


i 

SI 

wh. er 

1 none 



S2 

cl. pa. straw colored liq 

j mild 
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PHYSICAL CONSTANTS OP INDUSTfilAL 


No. 

Trade name 

Melting 
point, "G 

Boiling 
point, °C 

Distillation 
range, *0 

Flash 
point, "F 

57 

Arlacel A 

—5 to 0“ 



395 

58 

“ B. 

11-14“ 




59 

“ C. 




395 

SO 

Ariel 





61 

Atlas A-815 





62 

“ (1-220 


145 1653“‘"‘ 



63 

“ G-221 


162 167*"'"' 



64 

" G-750 





65 

'• G-24(K) 





66 

‘‘ G-280() 





67 

'* G-6n4(n' 




610 

68 

" K-llKI 

68-69 

136 139* 



69 

“ K-101 

228-231 


volatile with steam . 


70 

“ K-l()3 

171 172 




71 

“ K-110 

39 5-40 5. 

127 130* 



72 

“ K-111 

211-214 


volatile with steam 


73 

“ K-113 


122 126* 

distilled with steam 


74 

*• NNO 

15 16 

i 

385 

75 

Benzene azopheno! 

152 1 153 6 1 



76 

Benzene-me/fl-disnlfonir- acid I 

109-115 ! 



77 

Benzoyl acetone I 

58 , 



78 

Benzyl "rVUosolve"* ! 

<-75 '255 s j 

265 

76 

BK-5 

63 64 

i 


80 

Bromoacetir acid 

38 0 42 9. 

' 


81 

5-Bromo aspirin 

155 5 11)3 8. 



82 

2-Bromo-4-f cr/ -butyl phenol 

A 

i 

0 

, 

109-5%. 129-95% 

240 8 


nrx 


• Trade mark 


Spf two preceding pages for addi- 
tional data on above com^Kmods. 



ORGANIC COMPOUNDS (Continued) 


No. 

Solubility, 
grams per 100 ml 

Uses 

Shipping 

container 

Source of 
information 

57 

s. most org. solv , i.w., polyal.; 
sl.8. veget.dt animal oils, ether 
and glycols 

w/o emulsifier; drugs, cos- 
metics 

drums, cans 

At 

58 

8. most org. solv.; si s. veget. & 
animal oils, eth., A glycols; 
I.W., polyal. 

w/o emulsifier; drugs, cos- 
metics 

drums, cans 

At. 

50 

s most org solv.; i w., polyal 

w/o emulsifier; stab, to a and 
salts; cosmetics 

drums, cans 

At. 

(K) 

S.W., methanol, sis pyridine, 
ethanoiamiiies, acetic acid; i. 
hydrocarlwns, other org solv 

humectant, plasticizer cos- 
metics; leather finishing; glue 

drums, cans 

At. 

81 

H.w , lower al., ethylene, glycol, 
cellosolve, pyridine; i most 
other solv 

humectant, solvent 

drums, cans 

At. 

82 

s hydroe.arl)OtLs, eth , ketones; 
sl.s veget A mineral oils; i w. 

plasticizer for vinyl polymers 
A cellu. denv. 

drums, cans 

At. 

83 

s hydrocarbons, eth , ketone, 
al.; sl.s veg -mineral oils; i.w. 

plasticizer for cellu. denv A 
vinyl polymera 

drums, cans 

At. 

84 

s w ; 1 most org solv 

w .sol resm binder, size, filler 

drums, cans 

At. 

85 

s hydrocarbons, eth , ketones, 
esters, v sl.s w. 1 

plasticizer for vinyl polymers, 
s>nth. rubber, various cellu. 

drums, cans 

\t. 

88 

s veg oils, most org. solv. 
disp w 

oil soluble emulsifying agt for 
Vitamin oils 

drums, ean.s 

At 

87 

s w , most org solv.; i. mineral 
A veget oils 

emulsifier, wetting di-spersing 
and solubilizing agt. 

driims, cans 

At 

88 

I.W., al.a veget., animal oils; s. 
all organic solvents 

antioxidant, color stab., source | 
of mannitol plasticizer 1 

\t. 

80 

s. ketones, amines, eth., al.; sLs. 
w., hydrocarbons, esters, oils 

! pla.sticizer, hardener for cellu. 
acetate and nitrate. 

1 

1 

Xt 

70 

s. al., eth.atmnes, ketones. sU. 
hydrocarlwns, esters, eth.al. 
Vjl s.w. 

plasticizer, hardening agt., alk . 
resistant, resias 

! 

M. 

71 

iji.w., alj. veget. A animal oils, 
a. org. solv. 

plasticizer, earner for sorbitol 
and acetone 


At. 

72 

s. al., amines, eth., ketones; 
slsw., hydrocarbons, veget. 
and animal oils, esters, poly- 
hydrie al. 

s. al. eth., ketones, amines, 
esters; .sl.s. hydrocarbons, veg. 
A animal oils, v. sLs. w. 

hardener or stiffener, alk. re- 
.sistant resins 



73 

alkaline resistant resins, 
plasticizer 

drums, ean.s 

.U. 

74 

75 

s must org solv , dispersible w 

V.S. eth. g. per 100 g: 6 C(’U, 2 
hz., 31 al , I.w 

uLsi'ctieidal spnador 

At 

D 

i r. 

78 

v-s.w.; sU. al., eth., l;)i.;i.('H('lii 

electroplating 

drums 

1 F‘a. 

i 

77 

5**% by wt. in w. 

chem. inter. 

cans 1 research 
quantities') 

[ r. A (\ 

I 

78 

43“% by wt. in w 

p(‘rfume fixatives, solv. inks, 
dvps, resins 

cans 

1 C. A C. 

1 

70 

SO 

> 2^’^ veg. oils 

« w., al., eth., 26 g. per 100 

light screen 

barrels, bottles 

r.s.i. 

D 

SI 

g (’Cli 

si. s. eth., al., i.w., CCU, Iw 

1 

I 


D 

S2 

• al., bi., ecu, elh, moiioehlor-. 

i- 

D 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol 

wt. 

IT 

4-BromodiphenoI 

4-brumodiphenyl 

C.,H^(\HtBr 

233 11 

84 

p-Bromophenol . 

p-bromophenol 

Br(\H40H 

173 (12 

85 

2-Bromo-4-phenyI- 

phenol 

3-bromo-4-hydroxy- 

dipheiiyl 


249 11 

86 

2-Bromopropaue .... 

isopropyl bromide 

t'H/'HBrt’Hs 

123 00 

87 

5-BromosalKylic aeid . 

5-bromosalicyhc acid 

Br(’„H.,('OOH(OH) 

217 03 

88 

o-Bromotolueiie 

o-bromotoluenc. 

BrC.H^CHi 

171 (14 

89 

P- 

P- 

Brl’eHiCHi 

171 04 

90 

Butadiene 

1,3-butadienc 


54 ()<> 

91 

“ Vm‘ 

1,3-butadicnp 


54 OS 

92 

Butalyde 

n-butyraldehyde 


72 1(1 

93 

n-Butane, INiri* 

n-butane 


58 12 

94 

Butem-l, Technical 

butciie-1 

(’HtTKUCH, 

56 10 

95 

“ -2, Technical 

buten(‘-2 


56 10 

96 

n-Butanol 

n-butyl alcohol 


74 12 

97 

■ Butanol 

1 

('ll i(’H 

1 

71 12 

98 


i (MlvOH 

74 12 

99 

«er-Biitaiiol 

w- *' “ 

CHa'lbOHK’H^’Ha 

74 12 

100 






74 12 

101 

.. .. 



(’iHuOH 

74 12 

102 

n-Biitvl licctaf. 

n-butyl acetate 


116 k; 

103 






111. Ih 

104 

i 


CH.t'CKMMl, 

116 It) 

105 

«ec-But 3 1 acetate 

sec-butyl acetatt* 


116 1*. 

106 

.. .. .. 



116 16 

107 

“ ’ •' •• 


rH.('0(X’4n» . 

116 1). 

108 

Butyl acetyl neinolcate 

butyl acetyl ricinoleatf 

CitH ,/f )( 'CK'HiKf '0()(\H») 

366 on 

109 1 

terf-Butyl alcohol ' fer<-butarioI 

('H (’((’HiXCHalOH 

74 12 


IIWJ 





ORGANIC COMPOUNDS (Continued) 


No. 

Physical form and color 

Odor 


Purity 

% 

Sp. gr. 

"sir 

wh. cr , 

mild aromatii 




S4 

wh.-pk. cr 

phenolic 




S.5 

It. colored cr. sld 

ta char 




S6 

cl. col. mobile liq 

mildJv sweet 



1 304^ 

S7 

wh. powd 

fa aromatic 




ss 

pa.-straw colored liq 

char like broiiiolxmzene 



1 422^ 

89 

wh. cr. sld 

char, like bromnhenzeue 



1400ff 

'.HI 

miiam. liquified gu.s 

hi OrocHrlxii). 

98 b> wt 

0 618^ 

91 



09 


0 6222^ 

92 

w. wh. liq 

char p'liiK 

04 


803- 809^ 

93 

ftamraable col lu] or gas 


M9 


0 579-y 

94 

olelm . . 


95 



95 

olefin 


95 


0 608H-! 

1.S 6 

'•0 

eol. liq 


99 


n 810- 813^ 

97 

w. wh liq j 

1 n. fc8 

j 

95 


I MO- 813^ 

98 

w wh liq 

n. res 

9'' 

100 

1 810- 813g 

99 

w. wh. hq 1 

I ' har 

9n 

h\ «t 

1 0 8065^ 

IDO 

liq 

' har 

9'.* 

100 

! 0 807- 8107S 
‘ 

101 

w wh. Iiq 

mild II. ns 

99 


S0.S- 812^ 
so 

102 

coi. liq ] 

char. cst-T 

^8 

.12 

0 872-4) 877 

103 

w. wh. liq 

pleas. IruiU. II. ’■I's 

S8 

92 

«:2 880^ 

104 

w. wh. liq ! 

mild, n. res ' 

90 

92 

0 S74 -0 878^ 

lO.’i 

col. liq 

fruit> 

ss- 

92 b\ wt 

0 81 ) 0 - 866^ 

10f» 

hq 

(har 

85 


! 0 8598- 8668^" 

1 ifl 

107 

w. wh. liq 

mild. 11 res 

' 85 

8S 

1 0 862- 86t>^ 

lOS 

yel. oily hq 

mild 

' 95 


1 94“ 

1 

109 

w. cr. sld 

si ciimphor-likc 

, 99 

by w t 

0 7791“ 


S«*«* two following iMigi'S for addi- 
tional data on abovp compounds 
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PHYSICAL CONSTANTS OP INDUSTBUL 


No. 

Trade name 

Melting 

Boiling 

Distillation 

Flash 

point, ‘’iJ 

point, ®C 

range, “C 

point, “F 

IT 

^Bromodipbenol 

88 3-90 3.. 

311 


291 2 

84 

p-Bromc^benol 

64 0-66 0. 

237 


>464 

85 

2>Bromo-4-phpiiylphenol 

93 6-95 6. 




86 

2-Bromopropniie 

-90 


58 6-5%: 60 6-95% 

none. 

87 

5-Bromo6alicylic and 

165 2-167.7. 




88 

(hBromotoiuene 

-27 


180 4-6%: 181 3- 
95% 

174 2 

89 

p>Bromotolueiie 

25 5 


183 3-6%: 184 1- 
95% 

185 

90 

Butadiene 

-108 7 

-4 4 



.91 

“ Purr 


-4 75 



92 

Butalyde 

-99 

75 7 

71-78 

64 4 

93 

n-Butane, Pure 

-135 

-0 6 


-»»3 

94 

Butene-l. Tech. 


6 1 



95 

“ -2, Tech 


1 1-4 4 



66 

fl-Butaiiol 

-90 

117 9 

<115->118 

116 

97 

Butanol 

-89 (approx.) i 

117 7 

<115 -none; 

95 





>118-none 


98 

.i 

-89 8 

117 7 

<lI5-nonp; 

95 





>ll8-none 


99 

dcr-Butanol 

-114 7 

|99 5 

<95-none; 

85 

100 

“ “ .(2) 



> lOl-none 
<94- none; 96-5%; 
102-90%: >109- 

72 





nonc 


101 

“ Butyl alcohol 

-114 7 

! 99 5 

<94-none: >96-10% 
102-90%: 109 -none 

75 

102 

n-Butyl acetate 

-75 . ; 

126 3 

118128 

100 

103 

I 

-76 8 1 

126 .1 

<110-nonc, >145- 

82 4 




noiip 


104 

: 14 •• .< 

-76 S 1 

i 126 .*> 

<115- none, <127- 

81 




70%, > 135 none 


105 

iec-But>l acetate 


1112 4 

104 none, 108-10% 
no 50%, 116 90%: 
125 none 

64 



105 

fCoButyl acetate 



104- none; 111 -50% 

66 

107 

-76 8 


1 116 95%, 125 none 
, 104 none. Ill 10% 

66 

1 



126 5 1 

114 60%, 13fr-iionp i 


108 

Butyl acetyl rjnnoleate | 

-3? to -65 

i 

, 220 235«^‘ 

1 

230 

109 

<«rf " “ j 

25 6 

82 4 

1 

1 

^ <78-none; >85-noBe 
i 81-88 95% 

j 

60 


Trade mark 
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Sec two preceding paged for iidiM- 
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OEGANIC COMPOUNDS (Continued) 


No. 

Solubility, 

Uses 

Shipping 

Source of 

grams per 100 ml 


container 

information 

«3 

g. per 100 g; 50 acet., 100 bz., 
50 ecu, 34 eth, 3 methyl; i.w. 



D 

84 

V4I. meth. al., cth; g. per 100 g.: 
88 acet., 40 !»., 3 CCU 1 w. 



D 

85 

v.8.eth,, acet. g. per 100 g,: 125 
al., 32 ba., 8 CCU; i.w. 



D 

86 

« al., acet., CCU, bs., eth; aU 



D 

87 

g. per 100 g.; 85 al., 70 eth., 1 



D 


bz., .3M w.; 1 . CCU, 1. w« 




88 

* meth. ai, eth., CCU, b*., 
acet.; i.w. 

* meth.al., eth., CCU, bz., 



D 

89 



D 


acet.; i.w. 




90 


mfg. gynth. rubber 

cylinders. 

S.C. 

91 


copolymenztions to form 
gynth. rubbers 

mfg. butyric acid, flavoring 

cars 

P.P. 

92 

6.24»w 

tank cars, 

C.S. 

93 


extracts, medicines, perfumes, 
synth. resins 

drums, cans 



hydrocarbon research; refrig., 
solv 

polymerization 

cylinders 

pp 

94 


cylinders 

pp. 

95 


re.sin mfg ; copolymerization 

eylindcrs 

pp 

96 

7,7*®% by wt. in w 

dehydrating agt; solv 


c.*r. 

97 

miw'. all org aolv,; 7 209**' w 

blending agent; solv. resins, 

tank cars, comp. 

C.S. 



waxes, gums, oils, alkaloids; 

tank cars, 



20»‘w 

detergent; syn. base mat. 

drums 


98 

99 

mfg. nitro. solv. gen. org. mfg. 
of derivatives 

tank cars, 
drums 

C.S.I. 

24.4*®% b> wt, in w.; w. in 

lacq. thmners, solv., mfg. org. 

tank cars 

S.C. 


comp 56.0*®% by wt. 

chem. 


100 

19**w 

gen. Rolv 

tank cars, 
drums, cans 

St. 

toi 

34*‘w 

mfg. chem. dcriv., lacq. 

tank cars. 

U.S.I. 



thmners 

drums, cans 


102 

«1 s, w.; « com. org 

medium boil. solv. nitro. celiu.; i 

cans, drums, 

c.*r. 



lacq., art. leather, plasties, 
photo, films 

tank cars 

1 


103 

miiM’. all com. org. .soh ,436** w. 

solv. nitro., lacq. etc.; perfume 

tank cars, 

C.S. 



and flavor base 

dnuQs 


104 

1.2»‘ w. 

nitro. .solv.; textile sizing 

tanks, drums, 

r.s.i. 




cans 


105 

misc, easier, bn.seed oil, h>dro- 

solv., lacq 

tank cars, 

S.C. 


rarlion.s 


drums, cans 

106 

.74“w 

lacq., solv 

tank cars, 
drums, cans 

8t. 

107 


nitro. solv., lacq. thinners; 

tank cars, 

U.S.I. 



laeq, text, sizing 

drums, cans 


108 

misc. most org. sulv.; i w 

plasticizing agt; emulsifying. 

tank cars; comp. 

C.S. 



lubricating detergent agent 

i 

tank cars, steel 
drums, cans 


109 

mist*, w ., org. aolv 

1 extr. solv. drugs; blend, agt., 

tank cars. 

S.C. 


insecticides, fumigant, dcna> 

1 turant. synth. resins, mfg. 

1 perfumes, disinfections 

drums, tins 

1 
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PHYSICAL CONSTANTS OF INDUSTKIAL 


No 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol. 

wt. 

iia 

n-Butyl amine 

n-butyl aimiie , . 

(’HgCH*CH-.!CH2NH2 

73 14 

111 

ser-Buljl ciirhmol 

pn-aotive amyl alcohol 
(1-butanol 2-mpthyll 


S« 1.5 

112 

But\l “( arUitol’** . 

diethyleue glycol mono- 
butyl ether 

(’4H»CK’H .CH 2 OCH. CH .( )H 

1(52 23 

113 

“ " .'leetaU’ 

diethyleue glycol mono- 
butyl ether acetate 

(’H/’tXOCiHiXX'.Hw 

204 20 

114 

4-0rf-But>l lateehol 

4-tfr<-butyl- 1 ,2-dihydroxv- 
bonzenc 


166 21 

115 

Biit\l “(Vllosolvc 

ethylene glycol luonobutyl 
ether 

r4H90rH;C’H..0H 

118 17 

11(1 

a-biit>l ehU»rid( 

;i-butyl chloride 


92 57 

117 

4-<pW-Butyl-2- 

ehloropheiiol 

4-tcrt-butyl-2- 

chlorophenol 

('i{\H4a)H)('a’H(), 

184 66 

ns 

7 >-ffrNButyl-c-f n "(‘1 

4-<(T<-butyl-2-in( th\ 1 
phenol 
butyl ether 


164 24 

119 

Bvit\l (*tbcr 

('iHiOClIi. 

130 23 

120 



(MloOdHi. 

130 23 

121 

“ hntate 

“ lactati 

CHXXlOlK'OOdhh 

146 IS 

122 

But\! oxalfit* 

dibutvl oxal.it. 

'(’(XM'iH.). 

202 2.5 

123 

'• pht halite 

“ phthalat* 


278 34 

124 

j /S-;(-ButyIo'y(th.\l 
salicylate 

1 4-l«'t-Butyl-2* 
phenylpheno! 

^-ii-butyloxM-thvl 1 

salicylate ' 

OH(\Hd’0O(’H(’]I'()(’4lh 

1 

23S 2s 

125 

6-terl-butyl-2- ' 

hydroxydipheiix 1 ' 


226 31 

126 

1 

Butyl pr(»piomiti 

l)iit>l propionate 

(Tht’H-COOC^H.. 

130 Is 

127 1 

Butvl etraralt j 

liUt>l ste.ir.it. 

f '1 7 H (.,('()< KIHb 

340 5s 

vin 

1,3-Buiyl( IK rI.moI 

1 ,3-butyleiie gh eol 1 


y:i 12 

129 

ri-Butvra’idehydt 

/(-butyric aldchyd. ! 

( H.rH.(’H.('HO 

72 111 

130 

a' 1(1 

n-butj ru a« id | 

(•H,(’K.(T{ COOH 

ss 10 

131 1 

Biit\ne aiihydruh 

butyru anhydrid. 

.('()) 0 

158 19 

132 

t'alduie l»(iiZ(iK-m(/a- 
disulfoiiaP 

calcium l)cnzen. /./- 
diMilfonatc ' 


27l) 29 

1 

133 

n-(’apn»i( and 

/(-CHproic acid 

('HcCHoiC’OOH 

116 lo 

134 

“('arhitfi!’ * 

dicthyhnc gl\col mono- 
ethyl ether 

(IH.tK'H 

134 17 

135 

"Carbitol"* .H ( t.itf i 

diethyleue gh nil inoiio- 
ethy 1 ether sk etat. j 

CH ()(’H ('ll- 

Of'.Ih 

176 21 

136 

t'aPehnl ! 

pv roeateehol 1 


no 11 

-I 

"t'('ll(>rinh» ' * ! 

ethylene glycol nioiMndhyl 
ether 

ethylene giviol nionoethy) 
etuer acetate 

(MhOCH CH-OH 

90 12 

13H : 

J 

‘rtKtati i 


132 16 


ll»4 


Tradi mark 




ORGANIC COMPOUNDS (Continued) 


No. 

Physical form and color 

Odor 


Purity 

% 

Sp. gr. 

no 

hq 

char, auimoiiiafsil 




111 

111 . white 




0 81-0 82^ 

20 

112 

col. llQ 

almost noiir 

06 


0 954-0 96o|J 

113 

hq 

almost iioiii- 

O.*) 

too 

0.9810^ 

114 

tan cr. sld 

phenohe 



1 04952 

115 

w. wh. hq 

mild 

9H 


0 9019^ 

116 

hq 




0 8854|J 

117 

It. 8traw-(olored liq 

(bar 



.m|5 

m 

straw-colortd liq 

char 



969| 

no 

col hq 

ethereal 



0 7696 

120 

w. wh. h(i 

mild, ethereal 

00 

05 

769- 771^ 

.’0 

121 

w. wh. hq 

mild n. r« s 

% 


974- 984| 

122 

w. wh lu] 

mild 

HM 


989- 993^ 

123 

w. wh. hq 

none 


ItHl 

1 047-1 051- 
20 

124 

col. n'fractive Ik] 

1 

mild, plea" 



1 077| 

125 

wh. cr sld. or vise hq 

fa char 



1 "22^ 

126 

w, wh, liq 

mild, n. r<‘ 

00 

02 

1 on 

KfiK- 872^ 

20 

127 

It. .straw 

faint 

OK 

5 ; 

85.)- 862^ 

12S 

col. lu] 

(Hi(»rle.s" 



1 00,59 

120 

col. iiq 

ihar puiiR. .ddeh\dc 

9ti 

1 

0 k03- .kOS-J^ 

130 

j 

col Ik] 

strong (bar 

tio 

IIK) 

0 057- %1~ 

131 

coi. Il(| 

pungt lit t 

9.5 

100 

0 0681^ 

132 

It Kcav jHiwcl 

llOIll 1 




133 

col hq 

< h.(r > 

ns 

IIK) 

0 020.5| 

134 

col. hi. h.VR. h(l j 

1 mild. plea>- 



1 024-1 030^ 

135 

col. hq 

pl«‘a.s, (‘"ti r-liKe ! 

' i 

[ 0.5 


1 0114^ 

136 

wh cr 

1 phenolic 

100 

1 371 

137 

w. wh hq 

1 mild. .‘»Kr»’*!»hle. u rch 

00 


0 028-0 035 

13K 

w. wh. h(| 

i pi* as » .<ter-hke 

i 

1 

Oo 




; 0 071 07(1 


•Seo two fullowiitg putt's for addi- 
tional (lata oil alK>vt> ('oti^MmiuLs. 
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PHYSICAL CONSTANTS OF INDUSTBtAL 


No. 

Trade name 

— 

Melting 

Boiling 

Distillation 

Flash 

point, "C 

point, "C 

range, “C 

point, "F 

no 

n-Butyl amine 


7S 

73-92 

<40 

111 

sec>Butyl carbmol 

<-70 

128 

125 -131-95% 

122 

112 

Butyl " Carbitol”* 

-73 9 

230 7 

220-none;224 5% 
232-95% 

240 

113 

“ “ acetate 

-32 2 

264 4 

235-250 

240 

114 

4-ferf-Butyl catechol 

55 4 56 7 

285 


266 

115 

Butyl "Cellosolve"* 

<-100 

171 2 

<163-> 174 none 

165 

116 

n-Butyl chloride . 

-12.3 1 

78 0 

71 86 

<40 

117 

4*ter<-Butyl-2-chloropheiiol 

<-20 


234-5%, 251-95% 

224 6 

118 

p-ierf-Butyl-o-eresol 

27 


130 8 5%: 138-95% 

244 4 

119 

Butyl ether 

-!»4 I 

142 4 

137 143 

100 

120 

“ “ 

—96 

140 9 

<137 -none; 
>143-none 

87 

121 

lactate 



149-none; 15.5-195 
90%; 187-189-60% 

159 8 

122 

" oxalate 

-26 6 

245 5 

<240 5%; 

248-90; >2.55 lumc 

265 

123 

" phthalatc 

i 236-244“mm 

236'244W'»"'* 

352 

124 

^n-B Jtyloxyethvl sahc> late 

<-20 


j 186-5%, 192 8-95% 

|314 6 

125 

4-<rr<-Butyl-2-phenylphenol 

50 


' 196-5%; 198 5-95% 

. 320 

126 

Butyl propionaU' 

-H9 5 

146 S 

' <120-none; <140- 
1 .50% . <1.50-85% 

! 109 

127 

128 

Butyl 5tt‘arat«‘ j 

1,3-Butylene glycol ! 

19 

206 5 

1 220 225»'> 

1370 

1 250 

129 

n-Butylraldehyd<‘ j 

1 

-69 

75 7 

<70 none; 

, <80-95% 

i20 

130 

n-Biityric acid | 

-6 3 

163 7 

1 <158~nonc, 

I >165 none 

1 170 

131 

132 

Butyric anhydride 

Calcium Ix’niciie-mefu-di- 
sulfonate 

-65 7 

199 5 

1 <190 none, 

' >200 none 

1 lilO 

133 

n-(’aproic aeid ' 

-5 4 

203 1 

195 212 

,215 

134 

‘'Carbitol’"' 1 

< - 76 

201 9 

; 185-20.5 

210 

135 

“Carbitol”* aeetaU* 

-25 

217 7 . . 

, m m 

230 

136 

Catechol 


I3(t-137» * 

13(1 137* » 


137 

“CelloBolve”* 

<-70 

135 1 

1.32 137. 

! 130 

138 

" Cellosolve ai*etat< 


156 3 

j 145 16.5 

1 140 


Trade mark. 
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See two precpdiug iwgea for addi> 
tional data on at^ve eompoundA. 



ORGANIC COMPOUNDS (Continued) 


No. 

Solubility, 

Uses 

Shipping 

Source of 

grams per 100 ml 

container 

information 

110 

oe w 

chem. inter 

drums 

C. A C. 

111 

s. meth. al., ethyl eth., acet., 

org. syn 

cars, drums 

Sh. 

112 

bz., gasoline, ethyl acetate* ; si. 

8.W. 

« w 

solv. nitro. A reams 

cans, drums 

C. A C. 

113 

misc. most org. hq.; 6.5*°% by 

formation of nitro. A svnth. 

cans, dnims 

0. A C. 

114 

115 

wt. m w. 

V.S. meth. al., eth, WU, bz., 
awt.; i.w. 1 

00 w i 

resin coatings 

1 

solv. lacq., nitro., resins 

' cans, drums 

D 

C.AC. 

116 

I.W 

chem. inter 

i 

1 cans 

C.AC. 

117 

* ineth. al., eth., T'Ch. bz., 


1 

D 

118 

119 

aeet., i.w. 

ao meth. al., eth, ('('b, bz., 
aeot.. I.w. 

0 05™% bv wt III w 

1 extr. agt inert reaction 

■ drums 

I 

D 

C.AC. 

120 

a. most eom. org solv ; i , imm. 

medium 

1 solv gum.s, oiLs org. a.; eztr. 

1 

drums, cans 

C.S. 

121 

w. 

miae. org. solv.;3.3,3*»w 

ppnt. grignard solv, 

1 solv. nitro., oils, dyes, nat. 

' tanks, romp. 

C.S. 

122 

l.OSiw 

1 guias, synth. resins 
' org. syn 

' lars, drums 
' tank cars. 

U.S.L 

123 

O.l.'i^w 

1 nitro. pla.sticizer, pap«*r coat- 

drums 
; tank ears. 

U.S.I. 

124 

125 

« eth , ecu, bz., al., acet.; i.w. 

vj). meth al., eth., ("(’14. bz., 

ings, linoleum, shatter-proof 

1 glaas, airplane dope 

drums, cans 

D 

D 

12b 

aeet, i.w. 

1 

' ccllu nitrate solv 

tank cars, 

r.s.i. 

127 

mw org In;.: 171*'w 

1 1 drums, cans 

i pla.stieizcr, lubricant, ixjh.^h ' drum.^, cans 

1 

c,s. 

128 

ac w 

I 

coainctir base 
nafg, plasticizer, resins, etc 

, cans 

c AC. 

129 

7.1*’% by wt. Ill w 

prep rubber aceel , ‘.yrith 

' cans, drums 

C.AC. 

130 

^ 3C H 

resins, org syn. 
drugs, deliming hides, laeq 

1 

' drums 

C AC. 

131 

dw 

e.sterfying agt 

! 

, cans, drums 

C.AC. 

132 

s.w 

* dye.stuff inter 

i dnims 

Pa. 

133 

1.1 0™‘ ; b\ wt ill w 

: formation e.sters . . 

. cans, drunw 

C. A C. 

134 1 

w w 

solv. nitro.; non-8hatUT.ibU' j cans, drums 

C. A C. 

135 

« W., III1.M-. IJHWt org Ntllv 

gia-w 

ri'sm finishes; printing ink 

1 cans, drums 

C. A (\ 

136 

s. «., al., eth. aiiiyl ul., acet 

antioxidant, photo. developT, 

1 drums, barri'U 

Pa. 

137 

M vr 

dj e inter. 

laeq„ nitrocellu. sol\ 

cans, drums, 

C. A C. 

138 

23™";. In wt III w 

' .solv. for nitro. & resins, 

cars 

(urs, drums . 

C. A C. 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol. 

wt 

139 

o-Chloracetoacetaiiilide 

o-ehloracetoaeetanihde 

CHsCOCH..CONHr„H4Cl 

211 65 

140 

Chloracotyl ctloride 

ehloraei'tyl chloride 

C1CH-C0('l 

112 95 

141 

Chloramine-B 

sodium ]V-chloroU*nzene- 

Cf,H..SO.Na:N('l.UH.O 

240 6 



sulfonamide 


142 

5-rhloroanthranilic 

2-amin o-5-ehlorolx*nzoie 

ClCfiH.NHzCOOH 

171 58 


acid 

aeid 



143 

4-(’hlorol)cii20i>h( none 

4-ehlori>lwnzophenoiie 

CbH^.C(K\,Hi{'l 

216 66 

144 

/3-( 'hlorot'thyl acetate. 

/3-ehlor(K*thyl acetate 

CHaCOOCH.C’HA'l 

122 55 

145 

2-('hlortH‘th\l-2-\( n\ 1 

2-(/9-ehloro«‘thoxj idi- 


232 70 


ether 

phenyl 



140 

^-rhlorophenetoh 

tf-Iihi'iioxyethyl chloride 


156 61 

147 

o-( 'hlorophcnox> acet 1C 

(K'hlorophenoxvaeetie 

n(VH40(’H.('()0H 

186 59 


acid 

acid 



US 

2-(^hlorf>-4-ph( uj 1- 

3-chloro-4-hvdroxvdi- 


204 65 


phenol 

phenyl 



149 

i-Chloro-(phenyl x( nyl 

/-chloroi phenyl diphenyl 

CikHuOCI 

280 74 


ether) 

ether) 



150 

Chloropierin 

chloropierin 

CCUNOi 

164 38 

151 

a-Chloropropionic acid 

rt-ehloropropionie a«*id 

('H3(’HC’1(’(X)H 

108 53 

152 

1-Chloropropylene .. 

l-chloro-l-prop<‘ue . 

jcHjCHC'HCl 

76 53 

153 j 

orlAo-Chlor phenol . 

or/Ao-chlorophenol 

; (\H40H(’i 

128 56 

154 

Coumarin-3-carbox>lic j 

coumarm-3-earl)oxy lie 

(\H.rCTI('(’()(>Hi(0('()' 

m 15 

1 

acid 

atid 



155 

Ootonaldehyde i 

erotoiialdehyde 

1 CHal’H.CHCHO 

70 (H) 

156 

Crotoualdch>de i 

erotonaldehyde 1 

CHA’HCHf’HO 

70 09 

157 

Ontonic acid . , 

crotoim acid. 


8i» m 

15S 

Crotonyl alcohol . . ! 

crotonyl alcohol 


72 10 

15<) 

Cryf-talline aorbitan | 

niouoanhydrosorbitol 1 

1 

! CoH.()((>H)4 

1 

164 16 

1 

l‘)U 

Cumf ne , : 

isopropylls'iizeiie 

1 

iCbHbCHiC’H.)- 

120 19 

161 

i 3 :>-(\imyl ph< nol j 

a, «-dimethyI-p-ls-nzyl- 
phenol 

ethyl cyanoaeetab- 

!CbHbCfCIL)(\n.'OHi 

212 28 

162 

CjanoacetK eater . j 

, (^HiCNt'OOt .H. 

113 11 

163 

Cyclohexane . 

hexahydrobenzenf 

' (CH.),. 

84 16 

164 

CVclohexene . ' 

eyelohexene 

. (CH.liCCH); 

82 14 

165 

Cyclohcxyl glyeolate 

eyeloyhexyl glyenlate 

(CHelbCHOOC’.CH OH 

158 2 

166 

Cyelohexyl levulinate. j eyelohexyl lev'ulinati* 

, (CFl2)jCHC0(’(’H.(’H.(’0(’H3 

198 25 

167 1 Cyclohexyl sU-arHt<- 

cyelohexyl .st('arat4‘ 

; (CH2)»(’HO(K'(',,H,i. 

360 6 


11H« 





ORGANIC COMPOUNDS (Continued) 


No. 

Physical form and foior 

Odor 

Purity 

% 

Sp. «r 

139 

wh. cr. sId 

odorlc^^ 



140 

col. liq 

sharp, pung 


1 49S 

141 

col. flat (T 

cvscntiallj odorlc-ss . 

99 


142 

grayish-wh gran 

fa. char 



143 

col. pr. sld 

fa. pies'- 



144 

col. lU] 

fruits 


1 1.527J 

145 

fine wh. rr 



1 142^ 

146 

col. hq 

pha aromatii 


1 147‘J| 

147 

wh cr sld 

alniftsl nont 



14K 

wh (T 

I'har 

•- 


Hi) 

pa. straw-colored \isc 

none 


1 162^ 

150 

hq 

pi n. tear ga.s 

99 5 

1 65l~ 

151 

col. liq 

char 


1 263;^ 

152 

col \olatil(‘ li(i 

char 



153 

wh liq 

strong phi iiohi 

rii97 i 

i 1 >50' < 

154 

It. tan IT powd 

i 



155 

straw colored, flam. li<i 

char. pung. irritating | 

9(1 

0 H66 0 876 

156 

w. wh.-yt'l luj inflam j 

char, lacrvinatory I 

97-99 

0 S52y 

157 

straw-colored Im | 

.. . j 


! 0 966 

158 

liq i 



0 s7.? 

159 

col. cr ! 

none; sweet with hitter ; 
aftertaste ! 

> . high . j 

i 


160 

cl. col niobil* liq 

pleas, ihar 

1 


161 

wh.-lt. tan. cr 4d 

fa phenolic 

1 


162 

col. hq 

..<W( 1 tl.'h c<ter-hkc i 

1 

1 

1059^ 

163 

col. hq 

{•liar, aromatii 

1 

1 

0 777|? 

164 

col. hq 

char ! 


0 808^ 

165 

yc). hq 

spiij j 


1 030*’ 

166 

amher lu] | 

1 

SIHCt . j 


|l 023f2 

167 

crcam-colorcd soft sld I 

1 

spicy 1 

i 


1 0 925*-' 

1 


two following pagps for addi- ] Igq 

tional data on jil>ovr rompounds. 





PHYSICAL CONSTANTS OF INDUSTBIAL 


No. 

Trade name 

Melting 
point, “C 

Boiling 
point. “C 

Distdlation 
range, 'C 

Flash 
point, “F 

139 

»-Chloracetoacetaniiide 

107 



none 

140 

Chloracetyl chloride 


105 


none 

141 

Chloramine-B 

d, ca 170 




142 

5-Chloroanthranilic acid 

179 4-185 4. 




143 

4-Chlorobcnaophpnon(* 

64 5-72 1. 

331 



144 

/J-Chloroethyl acetate 

<-20 


144 7-5%: 146 5 

95% 

150 8 

145 

2-Chloroethyl-2-xenyl ether 

53 8-56 7. 

32.3 


320 

146 

/9-Chlorophenetole 

24 5 


152 6-5%; 155 2 

95% 

224 6 

147 

o-Chlorophenoxyaectic acid 

146 0-148 5. 




148 

2-Chloro-4-phenylphpnol 

78-80 

323 


345 2 

149 

x-Chloro-(phpnylxpnylcther) 

-10 

>lS0i« 


314 6 

150 

Chloropicnn 

-64 

112 21, some 

110 5-113 5, ‘H)% 

none 

151 

a-Chloropropiomc arid 

1 

V 


183 6-5%: 189 5- 

215 6 




95% 


152 

l-(’hloropropylene 

<-20 


30 3-5%. 32 0-95% 

<21 2 

153 

or/^-Chlor phenol 

7 

172- 17:1 

172-173 


154 

Coumarm-3-carboxylic acid 

189 4-190 4. 




155 

Crotonaldehyde 

-75 

102 3 

<82-none: < 108 90% 

55 

156 

Crotonaldehyde 

-69 

102 4 

99-104 

80 5 

157 

Crotonic acid 

72 

* 1K5 



158 

Crotonyl alcohol 


117 



159 

Crystalline i»orbitan 

110-111 

i 



160 

Cumene 1 

<-7« 


152-5%, 153-95% 

96 8 

161 

1 

j)-Cumyl phenol I 

IK?*® 



320 

162 

Cyanoacetic ester j 

<-20 


205 3-5%, 209 1 

219 2 




95% 


163 

Cyclohexane 1 

>0 


80 3-81 1 

32 

164 

Cyclobexene i 

<-20 


83 1-84 2 

21 2 

165 

Cyclohexyl glycolate 





166 

Cyclohexyl levulmatc j 





167 

' Cyclohexyl stearate j 

28-29 





] 190 See two prccediuK pages for addi- 

tional data on uliovc compounds. 



ORGANIC COMPOUNDS (Continued) 


No. 

Solubility, 

" ■■ 1 

Uses 

Shipping 

Source of 

graoos per 100 ml 

container 

information 

139 


printing inks, coloring 

cans, drums 

C.AC. 

140 

d.w 

chem. inter 


C.&C. 

141 

142 

26*w.; d. eth. al., acct,; i.ba. 

g. per 100 g: 10 al.; i.w., bs., 

germicide, oxidizing agt 

barrels, fiber 
containers 

S.P. 


D 


ecu, eth. 




143 

g. per 100 g.: 3 meth. al.; 57 
eth.; 54 CC.'U; 95 bi., 94 acct.; 



D 

144 

• mpth. al., eth., CGt, bz., 
acet., g. per 100 g.: 3 w. 



D 

145 

g. Mr 100 g: 12 meth. al.; 29 
ecu, 51 Mopropyl eth., v.s. 
bz., acetn V.S1.S. w. 

i 


D 

146 

* meth.al., isopropyl eth., 
ecu, bz., acet. vjiU. w. 



D 

147 

g. per 100 g.: 5 w., 9 eth., 21 al.; 

i.tu., ecu. 



D 

148 

g. per 100 g.: .03 w , 100 meth. 



D 


al., 100 eth., 100 acet., 50 bz., 

25 ecu 




149 

g. per 100 g.: meth. al.; eth., 
ecu, bz., acct.; i.w. 



D 

150 

0.162“w 

fumigant, tear gas 

.steel cylinders 

An. 

151 

« w., acet., bz., C('U, eth., 
mcth.al 



D 

152 

« acct., bz., (’CU, eth., 
meth.al. 



D 

153 

s. al., eth 

make catechol 

; drums 

Pa. 

154 

g. per 100 g.: 0.9 al., 0.7 bz.; 
I.w. 

15.3»'% by wt. m w. 



D. 

155 

tear gases, chem. syn., warn- 

1 cans, drums 

C.AC. 


« al. eth. benzol, toluol, kero- 

ing agt. 



156 

dyestuffs, rubber accel., tear 

drums 

N. 


sene, gasoline; 18.05 w. 

gas, punf. lubr. oils 



157 

8.3“% by wt. m w 

chem. inter 

research 

C.4C. 


15“% by wt. m w. 

inter, syn. drugs, caters 

quantities 


158 

research 

quantities 

C. 4 C. 

s. w., pyndene, acet.a., al.; sU. 


159 

org. syn. 

At. 

dioxan, acct., meth.etJietoue; 
I. most other org. solv. 


160 

« eth., ecu, bz., al.; i. w. 



D 

161 

V.S. acet.; g. per 100 g.: 123 bz.. 



D 


36 CCU; I.w. 




162 

2 g. per 100 g. w.; eth., C('U, 



D 


bs. al., acet. 




163 

« acet., bz., CCU; i.w. 



D 

164 

VR. acet.; bs., meth. al., CCU, 



D 


VJll. s.w. 




165 

sU. w.; s. al., acet., toluene, 
naphtha, ethyl acetate 

plsticizer for proteins 


G 

166 

8. al., acet., ethyl acetate, 
toluene, naphtha; i.w. 

pla.sticizer, solv 

1 


G 

167 

s.h. al., acet., toluene, naphtha; 

plasticiser j 


G 



I.w. 





191 




PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

— 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol. 

wt. 

168 

o-Cydohoxylphenol. 

o-cyclohexylphcMiol 

(HO)C6H4(C,.Hu) 

176 25 

16y 

p-OydohexylphfiK)I 

7 »-cy cl ohe xy lph< nol 

(HO)C6H4(('..Hm) 

176 25 

17U 

Dei-ylene glycol . 


CH3CH(0H)(XC.H6)- 

(C4H9)CH-.0H 

174 28 

171 

lliatetonc altohol (arc- 

4-hydroxy-4-nielhyl- 

(CH8)2COH{!H-COCHi 

116 16 


tone free) 

pentaiioiii*--' 



172 

Diacetone-lacetone 

free) 

diacetone 

{'HjC()OH.(’(CHd-OH 

116 16 

178 

Diacetone alcohol (ace- 

4-hvdroxv-4-iiietli> l-peiit- 

(CH4)2rOH('H.('OCH< 

116 16 


tone free) 

anorie-2 


174 

Diacetone, tech 

diacetone 

CH.COCH.(’(CH..)()H 

116 16 

17.5 

“ alcohol, 

4-hydrox>-4-ineth\ 1- 


116 16 


tech 

pentanone-2 



176 

‘‘ gluco^^e 

diacetone gluctwc 

CisHzot 

260 2S 

177 

Diallyl ether 

diallyl ether 


98 14 

178 

4-4'-DiaminoVien zo- 

4-4'-diaium(»henzopheiiou e 


>12 24 


pbenone 



179 

4-4*-Diamino diphenvl 

4,4'-diaiuin(i dipheiij 1 

NHiCr.H.()( VHiNH. 

200 23 


ether 

ether 



180 

l,3-Diamiu(H 

l,3-diaDniio-2-prop!Uio] 

NHi'H-CHOHCHAH 

'to 13 

181 

isopro{)anoi 

Diamyl phthalate 

araj 1 phtlud.it'‘ 

C4H4{(U-(b,HuJ' 

■Kid :i9 

1S2 

Di(^-ethylox>) aniline 

,V -phen> ldieth.uiolamirie 


IHl >•{ 

i 

IS3 

Dibcnzothioxin 

1 

1 pheitothloxill 

1 

(VHiSOC.H 

200 24 

184 

Di1m‘!I7\1 

diltfitzxl 


182 25 

1,S.5 i 

DilH-nz\ 1 

dilH'tiz\t disiiltide 


240 .17 

186* 

4,4'Dibronuidiphen\l ^ 

4,4' dihroiiMKliphuijl i 


;U2 02 

187 ' 

In'ri'hiit^l amine j 

di(ri)tnit\l ainiiii 


129 24 

1,h8 

l)i-' -IniljlamirK 

dihutyluiiini) 

(('ilbi.NH 

1 129 23 

isy 

Dihnt^ ’ phthabite 

dihutvl phtliahite 

' f JIiKMX'.H..). 

, 27S 34 

l!»0 ^ 

1 .. .. 1 

.. 

1 IVIhd'OOCdlw’- 

j 278 34 

lyi , 

1 

, “ tartrat* , 

“ tartrate 


262 30 

192 

2,.5-Diehl()rac(to- 

j 2,.5-dieh!( iraeetoaeetaiiilide 

cHj('0('n.cnNHc.,H,ci 

246 09 


acetanilide 



193 

Diehloreth>l fth<T 

; 2-2'-diehlfireth.vl ether 

' (’irHsCH-tK’H^CH.Cl 

143 02 

194 

DithloriHOj>rr)j)\ 1 1 lh*r 

! diehl<»ri.soi)ropvl ether 

1 

1 

j 

i(’HjrHr(’H.j(’l)(K'Hf<’HCl). 

171 07 

J 


. CH, 

1 
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ORGANIC COMPOUNDS (Continued) 


No. 

t 

Pliyhical form and color 

Odor 

Purity j 

1 % 1 
1 1 

P*P* gr. 

1G8 

^ gra.vKsh-wh sld 

phenolic 

i i 

1 ni8^ 

ItiH 

grayi.sh-wh tine cr. 

fa. phenolic 

i 


170 

1 

hq 



.) 945|| 

171 

col Ikj 

plca.s 

' 

0 037- 042 

172 ; 

w wh liq 1 

mild 

i 

0 037- 04.3^ 

JO 

173 

w. wh. i 

faint. 

1 

1 

937- 946^ 

174 

W. Mh. li<i j 

mild 

j S,5-S7 by wt 

915- 921)^ 

HA ^ 

w. «h liq 1 

1 

lamt 

1 

1 .S.'i-S? by wt 

9382^ 

17tlj 

cr .Id 


i 


177 

1 col Ikj 

1 pang 

i 

80.5^ 

17}. 

It. tall gran 

! none 

i 


17P 

tan po«d 

‘ iumt 



W) 

wh -pit v'l h\g. cr vld 

1 aiiiiiic-hkc 

, 

■ 1 OM?" 

IM 

j w. »h liij 

j almost none 

00 1(H) 

i 1 022-1 02*3 

20 

ls2 

It. tun .Id 

fa aininc-likc 


1 1 

Ki 

wh cr 

tu plc:i.s 


' 1 22(3 

1 

l‘«4 

’ sld 


1 

i 

W> 

pk cr. .Id ^ 

1 

j pimg 

I 


IN) 

wh cr 1 

fa aromatic 



is: 

< ho 

' 1 liar . aimiiomatMl 


0 TfiSO^ 

l''S 

«. wh 

, aiuiiiotiiacul 

! 


0 7(3 

ly- 

j stahlc. ( itl lit) 

ta V si aromatic 


1 047 1 04') 

100 

w. wh 

1 

< noiii 

1 MO 100 

i 

' 1 047 1 t)40 

101 

It. straw 

' rnild, pleas 

!.,s 

1 0.S7-1 oo:3 

102 

wh. cr. .Id 


1 

1 


103 

col liq 

chlorofor!n-liki‘ 

; 00 

1 219-1 224^ 

104 

col. liq 

ihlorofonn-like 

1 

: 1 1122 


I 


See two f<»Uowing for iwldi- 
1 1 Dual data on alwvt' ronijUnnuis. 


1 it>a 



PHYSICAL CONSTANTS OF INDUSTHIAL 


No. 

Trade name 

Melting 
point, “C 

Boiling 
point, “C 

Distillation 

range, 

Flash 
point, “F 

168 

o-Cyclohexylphenol 

47 3-55 5. 

148W 


273 2 

169 

p-Cyclohoxylphenol 

129 2-131 4. 

166 



170 

Decyletie glycol 


130» 


>250 

171 

Diacetone alcohol 

-42 8 

167 9. 

<135-none; >-170- 

170 





none 


172 

Diacetone-acetoiic free 

-44 

164-166 

130-180; 150-170 

85% 

153 

173 

Diacetonc alcohol 

-44 

166 

130-180 

151 

174 

“ tech 

— 63(approx) 


60-180 

39 

175 

“ alcohol, tech 

-44 

166 

<6(V none, <100 

151 




none; <150-25'’,' , 






>175 -none 


176 

“ glucose 

110-111 




177 

Diallyl ether 


95 


20 

178 

4-4 '-Diaminolienzophenone 

239 0-244 6. 




179 

4,4'-Diammo diphenyl 

178-185. 





ether 





180 

1,3-DiammoitjOpropanol 

39 4 

130«« 


269 6 

181 

Diamyl phthalate 


247-255“' 

247-2551" 

357 

182 

Di(^-cthyloxy)anilme 

55 

200‘» 

1 

392 

i 

183 

Dibenzothioxin 

54 6-57 1. 

180‘» 


323 6 

184 

i Dibenzyl 

52 



i 

i 

185 

Dibcnzyl disulfide 

58 9-65 4. 


j 

1 

186 

4,4'-Dibromodipbenyl 

166 8-167 7. 


1 1.50 180 

i 

187 

Di(n)butyl amine 


159 


1 135 

188 

Di-n-butylamine 

<-.50 

161 

1 1.53-172 

135 

189 

Di butyl phthalate 

—35 (approx) 

339 2 


340 

190 

.. .• 

<-10 


1 227 235 

347 

191 

“ tartrate 

21 

I 

204» 

197-^204 

270 

192 

2,5-Dichloracctoa(etanilide 

1 92 96 


j 

none 

193 

Dichlorethyl ether 

j -51 9 

1 178 5 

<17{>-none; >180- 

185 





none 


194 

Dichlorisopropyl ether 

j -79 6 

i 

187 3 . 

180-190 

185 


XI 94 Sec two preceding pages for Addi- 

tional data on above compounds 




ORGANIC COMPOUNDS (Continued) 


No. 

Solubility, 


Shipping 

Source of 

grams per 100 ml 


container 

information 

168 

v.8JK5et., bz., eth.; 75 g. per 100 



D 


g.: ecu, V. si. s. w. 




169 

V. si. s. w,; g. jMT 100 g.; 70 
acet.; 4 bz., 2 CCU, v.8l.a.w. 



D 

170 

si. s. w 

chem. niter 

research 

C.4C. 




quantities 


171 

OP w. 

solv. iiitro., cellu. acetate, 

cans, drums. 

C.AC. 



oils, resins, waxes 

tins 


172 

. 

inisc. w 

thinner, preservative, anti- 

tank cars, conqi. 

C.S. 



freeze 

tank cars, 
drums, cans 


173 

OP w. 

solv. nitro., cellu. acetate, 
resins, gums, lacq., tbinners 
thinner, preservative, anti- 

tank cars, 
drums, tins 

S.C. 

174 

misR. w 

tank cars, 

CS. 



freeze 

drums, cans 


175 

nusf. dist. w. 

high boil, solv. hydraulic brake 

tank cars, 

S.C. 



fluid, photo, film 

drums 

1 


176 

8. w., aoct., ('thaiiol, mpth.al. 



C.P. 

177 

0.3w 



S.D. 

17S 

i. w., bz., ecu, eth., moth, al., 


i 

D 


acet 




179 

15 g. per lOO g. acet.; i.w., al., 
ecu, eth,, bz. 


1 

D 

1,80; 

fl. w. al., acet.; i. bz. CCU, eth. 



D 

1 

ISl 

0.05MW 

nitro. solv. mfg. laeq., plasties 

tank cars, 
drums, cans 

U.S.I. 

1S2 

g. per 100 g.; 5 w., I H’U, 23 
bz., 29 eth,, v.8. acet., meth. 
al. 



D 

183 

g. per 100 g.' 7 meth. al,; 165 



D 


eth., 100 (TU, 165 bz., 200 
acet., i.w. 

i 



I, 84 



research quanti- 

C.AC, 




ties 

i 

1S5 

s. bz., ecu, v»sl .s al , i.w 



D 

ISO 

g.por 100 g.: 3 meth. al.. 2 eth.; 

1 4(TU.;8bz.;3acct.:i.w. i 

1 

1 

D 

is: 

« w 

mfg. rublier acceU, dystuffs. 

drums 

C.AC. 

1,SS 

00 most (»rg. solv ; i.w 

rubber >’ulcanization accel,, 

cans, druias 

Sh. 


flotation reagents; dyestuffs, 
corrosion inhibitors 




1H9 

! <0.02*oC( b> wt. in w 

.solv, for resins, plasticizer 

cans, drums 

C.A C. 

100 

.0418*‘w.. muse, all org. liq. 

solv. dyes, oils, resins, nitro., 

tanks, drums 

C.S. 


lubricant, perfume fixative, 
antiframiiur agt., plastieizer 

comp, cars 



191 

mise. meth., et. A biity al., 
butyl, et. acetates, eth,, acet , 

plasticizer cellu. acetates; svn. 
resins, lubricant, mfg. rubber 

drums, cans 

C.S. 


benzol., naphtha 

g(X)d.s 



192 

printing ink, coloring 

cans, drums 

C.kC. 

193 

1,07*’';; by wt. in w 

h. boiling solv., wetting agt. 

cans, drums 

C. & C. 

194 

0.17**% by wt. in w 

solv. ,oxtr. fats, waxes, greases ' 

1 drums 

C.&C. 


1195 





PHYSICAL CONSTANTS OF INDUSTRIAL 


No 

Trade name 

1 Chemical name 

j or synonyms 

Formula 

Mol 

wt. 

. .. 


, 



rjo 

3,4-Dichloroaiiilme 

3,4-dichloroamline 

nRiCM'l 

162 02 

1'.I0 

ort/ie-Dichlorobeiizeue 

or/Ao-dichlorobenzene 


147 01 

lii7 

para-Difhlorobeuzi'iu 

pu r«-dichlorobenzeiie 

(Uid'h . 

147 01 

198 

2,4-Dichlorol)<‘nzo- 

phenoue 

1 2,4-dichlorol)euzophenone 

ClCtiH4C()(’6H4C‘l 

251 11 

199 

4,4'-Dichlorobenz()- 

phenone 

1 4,4'“dichlorola‘nzo- 
{ phenone 

ClCtH4COC„H4Cl 

251 11 

200 

l,l-Di(‘hloroethaiu‘ 

' ethylidene diehlonde 

CHaCHCl. . 

9S 97 

201 

2,4-Dichloropheiiol 

i 

1 2,4-dichloroph»*nol 

Cl-C,.HaOH 

103 01 

202 

/-Dichlor()-(phiii> 1 
xenyl ether) 

i /-dichloro-Cpheiiyl di- 
i phenyl ether) 

CixHwt )( 'b. 

:ii.> I'l 

203 

Dityelohexi 1 

1 

dieyelohexyl 

C..IiuC„H,. 

l()t) hi 

204 

1,2 l)i-f-2-pheii\l- 
phenoxy) ethaii“ 

' 1,2 di-(-2-xenox> )cthaiie 

(VHj.{Vn4(){(U)20(‘oHi( ,.H,. 

:h)») 44 

205 

Uiethanolainiue 

di ( 2-hydroxy ethy 1 )amn u 

iHOCH.CH2).NH 

105 14 

200 

I)i( thylunuiKK'thaiioI 

diethylamhuM-thiinol 

(C-Ki,).N('-.H40H 

117 19 

207 

Du thyl benzene 

diethyl lienzein* 


134 21 

20S 

Diethyl ‘‘Curbititl"* 



102 23 

209 

Dietlixl carbitiol 

I alcohol ' 

lCH.,( ! 

cS.H 15 

210 

Di( th\l “('elloM)K( ”• 


(\dii.(K'H.('H .O(' Hf. 

llh 17 

211 

1 " phthiiliiO 

" phthulati- 

(\.H4(CHKK 

222 23 

212 

sulfatt 

“ Milfat' 

t(’.!H6)2S()4 

154 l,s 

21.1 

Dietbylaimne 

dll thylaniine 

(C.Hi)i;NH 

73 14 

214 

Diethylene gljcih 

diethjlcni glyeol 

H(K’Hi.CH.(K'HX’H/)H . 

lOf) 12 

215 

Diethyl glycol 

diethyl glvcol 

H()ch.ch.()c;ha'H:OH 

,11)6 12 

21u 

“ gly( ol 

diaeetatf 

“ diacetate 

(CU4('00CHX’H.)..-0 

jl90 I'l 

217 

Diethylene glycol 
diglycolate 

dll thy h ne glyeol 
diglycolate 

((TI,CH2CXK'CH2()H).0 

i 

|222 h 

21N 

Diethylene glycol 
dilevulinate 

diethylene glycol 
dllevuluiatc 

ICH-.CH>()0(’(CH.)>('()CH,|.0 | 

270 4 

219 

Diethylene trianiiin 

diethylene triamine 

NHv(bHiNH('-.HiNH, ! 

103 17 

220 

Diglyeol ehlorolij drill 

diglyeol ehlorhydrin 

('lCHiCH.O(’H-.('H.OII . 

124 57 

221 

** laurate 

diglvcol laurate 

HOCH2CH?OCH.('H.f)Or. 

(CHalioCHd 

2HS iV 


‘ mynstate 

j diglyeol myristate 

HOCH2CH20(TI..CH-400C. ' 

(CH2)iiCH.t 

310 47 < 


• Trade mark. 
I Th* oretu a) 


HIM* 




ORGANIC COMPOUNDS (Continued) 


No. 

Physical form and color 

fklor 

Purity i 

% ' 

1 

Sp. gr. 

ll»5 

fine It. tan cr 

mild 



1!^6 

el. col. liq 

aromatic 

1 1 303- 

197 

gran, wh.-trans. .sld 

aromatic 

1(K) ! 1 520** 

198 

wh. powd 

faint 



199 

wh. or 

musty 

1 


200 

col. liq 

sweet 

1 

1 lti8| 

201 

wh. cr. sld 

pheiiolic 

! 

1 383^ 

202 

It. straw-colored vi.si. liq 



1233|^ 

203 

col. liq 

aromatic 


.S85|^ 

204 

fine wh cr 

none 



205 

col liq 

ammoiiiacHl 

95-100 

1 0985 

206 

col. hyg. liq 

aminc-like 

9K-100 

0 8851 

207 

col. cl. mobile liq 

pleas, char 


868f5 

208 

col liq ' 

almost none 

99 

0 9094 

209 

w. wh 



0 82^ 

20 

210 

col. liq . . 

si. ethereal 

95 

0 8424^ 

20 

1 

211 

w. wh. liq 

none 

99-100 

1 118 1 120^ 

212 j 

w. wh. liq 

fa. etheral 

98 

1 177-1 182^ 

20 

213 

cl. w. wh. liq 

anuiiouia<-aI 

98 

1 

0 71^ 

20 

214 

w. wh. liq 

almost none 

1 

1 117-1 120^ 

215 

w. wh. liq . 

almiist none 

i 

1 1170-1 1200- 

216 

w. wh. liq 

« ster-hko 

i 

lllSofS 

217 

ycl. liq 

famt 


1 30" 

1 

218 

amWr liq 

pleas 


1 145S' 

219 

hyg. vise, liq 

char, amine-like 

1 

0 953-0 9.58 

220 

w. wh. liq 


1 

1 

1 1698- 
20 

221 

It. straw-colortHi oily, liq 

V. famt 

i tt'ch 

! 

0 963- 968 

222 

It. colored, wax-like 

V. faint . . . 

1 

i tech 

! 

0 938« 


S«e two following pages for addi- 
tional data on above eompounds. 
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PHYSICAL CONSTANTS OP INDCSTKIAL 


No. 

Trade name 

Melting 

Boiling 

Distillation 

Flash 

point, "C 

point, °C 

range, T 

point, 

wT 

3,4-DichlorQomliue 


71 0-73 2. 

14410 

330 8 

196 

or/ko-Dichlorobenaene . . 

-17 2.... 

173 .. 

173-186 

167 

197 

para-Dichlorobcnzene . 

53 04 . . . 

173. . 


158 

198 

2,4-Dichlorobcnsophenone. 

19410. 

60-62 2. 


366 8 

199 

4,4 -Dichlorobensophenone 

146 6-147 8. 




200 

1,1-Dichloroethanc 

<-20 


57 2- 5%; 57 4-95% 

39 2 

201 

2,4-Dichloropbenol 

41-42 2 . 

100‘« 


237 2 

202 

r-Dichloro-(phenyl xenyl 

<0 

22210 


399 2 


ether) 





203 

Dicyclohexyl . 

3 


238-5%, 239-95% 

210 2 

204 

1,2 Di-(-2-ph(’nylphpnoxy) 

101 1-102 3. 





ethane 





205 

Diethanolamine 

28 

268 0 


280 

206 

Diethylaminoethanol 


162 1 

158-165 

140 

207 

Diethyl benzene 

-70 


180-5%, 182-95% 

138 2 

208 

Diethyl “Carbitol”* 

-47 

1 187 9 

180-190 

180 

209 

Diethyl Carbinol 

<-75 

115 6 

113 0 117 0; 95% 

102 

210 

Diethyl ‘‘Cellosolve”* 

-74 

121 4 

115-140 

95 

211 

Diethyl phthalate 

-40 5 

296 1 


305 

212 

Diethyl sulfate 

-23 1 

210 2 

106-1 11«, 190 of 

2(H) ec. 

250 

213 

Dicthylamine 

-50 


not <53, not >59 5 

<0 

214 

Diethylene glycol 

-6 0 

244 8 

<230-none. <270- 

290 




95% 


215 

Diethyl glycol 

-6 

245 

<230-none, 

295 





> 270-norM‘ 


216 

Diethylene glycol diaei'tatc. 

19 1 ! 

250 0 


275 

217 

Diethylene glycol diglycolate 





218 

Diethylene glycol dilevu- 






Imate 





219 

Diethylene triamine 


206 7 

185-215 

215 

220 

Diglycol chlorhydriii 


196 8 


225 

221 

“ laurate 

11-14 

315-325 

240-325, 75%; rest in 

290 



j 


vaeuo 


222 

“ myristate 

36-37 1 

' • i 


290 


* Trade mark. 


1108 


See two preceding pages for addj- 
tional data on above compounds 




4>liGANl& €0W01INBSiC(»tiaaed> . . 


No, 

Solubility, 
grains per 100 ml 

Uses 

Shipping 

Source of 

container 

information 

105 

g. per 100 g.: 6 ecu. 51b*., 70 

al., vji. eUi., i.w 

8. al., etb.; i.w 



jb 




106 

inseeticide, deodorant, solv. 

drums, cans. 

SJP. 



org. syn. • 



107 

8. al., eth; i.w 

insecticide, fungicide, dc- 

barrels, drums, 

S.P. 



odorant 

cans 


108 

g. per 100 g.; 10 meth. tl., 48 
Pth., 20 ecu, 190 bz., 1.50 



D 


acet.; i.w. 




100 

g per 100 g.: 1 meth. al.; 2 oth.; 



D 

200 

2 CCI 4 : 12 bz.; 5 aoet.: i.a. 

« meto.al., etb., CCii, bz., 



D 


scet.; T.S1.8.W. 




201 

VJ3. acet., al.. etb. : k. per 100 k.: 



D 


160 CCI 4 , 5 w. 




202 

g. per 100 g.; 14 methyl, > 100 



D 


eth. >100 ecu, >100 bz.. 
>100 acet.; i.w. 




203 

1 

g-per 100 g.: 7 meth.a].; weih., 
ecu, bz., acet.; i.w. 



D 

204 

g. per 100 g.: .02 w., .4 methyl., 



D 


2 isopropyl eth., 9 CCU, 55 
bi., 19 acet. 




2tl5 

* w 

abs^H’b. a., gases, soft., 
mmst a^. 

cans, drums. 

C. A C\ 

206 

» w., al , . 

formation ester* 

drums. 

C.AC. 

207 

» bz., ecu, eth., s.b 1., i.a 



D 

208 

« w i 

h. b(nl. rcacUon medium 

drums 

C.&C. 

209 

s.tDcth.al., ethyl eth., acet., 

rnfg. pharmaceuticals 

cans, drums . . 

Sh. 


bz., gasoline, ethyl acetate; 
s1js.w. 




210 

21*% by wt. in w 

inert reaction medium 

drums 

C.AC. 

211 

212 

.00*% by vol. w.; misc. most, 
org.liq. 

0.7*% by wt. in w 

iriasticizer fixative, 
denaturant 

ethylating agt 

drums, cans 

glass jug, cans, 
drums 

cans, drums . 

C.S. 

C.AC. 

213 

S.W., meth. bIm ethyl etb., acet., 
bz., gasoline, ethyl acetate 

rubber chem., soaps 

Sh. 


214 

misc. w., eth. al., acet; imm. 

antifreeze plasticizer, soft 

cans, drums, 

|C.AC. 


bz.. ceil 

fSt. 

tank cars 


215 

« w 

chem. syn.; soft, agt 

tank cars, 
drums, cans 

U.8.I. 

216 

217 

• w. . . 

h. boil. lacq. solv 

eompatiUe with nitro., cellu. 

cans 

C. A C. 

G 

« w.; 8. polar solv.; i.non- 
polar solv. 



acetate, hygroscopic 


218 

« w.; 8. at., acet., ethyl 
acetate, toluene; i.naphtha 

compatible with nitro. oellu. 
acetaU', some vinyl resin-s 

cans, drums . . 

G 

210 

1 • w. A nydfooaebons 

form soaps for denvativia . . 

cans, drums . . . 

C.AC. 

220 

W W 

chem. syn., piailiciier inter. 

research quant 

C.AC. 

221 

disp. O.W.; sjil., hydrocarbons, 
oils 

omulsifjring, disp. agt eos* 

drums, cans 

G. 


metics, diy cleaning, dye 
solv.; furs and leather 



222 

disp. h.w.: sJi.gl., 
hyditmTOODs. oris 

emulsifying, thick., disp. agt. . 

drums, alabe .. 

G. 
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PHYSICAL CONSTANTS OY INDUSTEIAL 


No.| 

Trade aamc 

j 

Chemical name 
or synonyms 

Formula 

Mol. 

wt. 

223 

Diglycol oleate 

diglycol oleate 

HOCHaCHiOCHaCHtOOC- 

370 56t 

224 

" palmitate 

“ palnutate 

(CH2)7CH(C8Hi7)CHt 

HOCH2CH20CH2CH2(X)0- 

344 52 t 

225 

“ stearate 

“ stearati* 

(CH2)i4CHit 

H0CH2CH20CH2CH200C- 

372 58 t 


(CaiwCHit 


226 

2,4'Dihydrojcybeiizo- 

pbenone 

4,4'Dihydroxyl)enzf)- 

2.4 '-<iihydn)xyhoi»*o- 
phenone 

4.4 '-dihydroxybeiiw >- 

0HC«H4(^0C«H40H 

214 21 

227 

OHCeHiCOCcHiOH . 

214 21 

228! 

pbenone 

Diisobutyl ketone 

phenoue 

diisobutyl ketone 

(CHs)2CHCH;COCH2(^H(CH02. 

142 24 

229 

Diisopropanolaraiiio 

diisopropanolamine 

fCHiCHOHCH2)2NH. . . . 

133 19 

230 

Dimethallyl ether 

dimethallyl eth( r 

CH2C(CH,)CH20CH2- 

r(CH,)CH2 

126 19 

231 

Dimethoxytetraglyeol 

dimethyl ether of tetra- 
ethylene glyeol 

^CHs0C2H40C2H4)^0 

(CH,)2NH 

222 28 

45 08 

232 

Dimethylamiue 

dimethylamiue 

233 

Dimethyl dioxane 

dimethyl dioxaue 

OCH(CHa)OH.OCH2CH(CH,) 

1. .1 

116 16 

234 

“ ethyl carbiiiol 

(tert amyl alcohol) 
(2-methyl-2-butanol) 

CH,CH2C(CHi)OHCH, 

C6H.CCH3(CH2)tCCHiC’»H4 

88 15 

235 

1.3-Dimethyl-l,34i- 

1 ,3-dimethyl-l ,3-diphe nyl 

236 34 

phenyl cyclobutane 

cyclobutMc 



236 

Dimethyl furaue 

dimethyl furane 

0C(CH3):CHCH:C(CH,) 

96 12 

237 

** phthalate 

dimethyl phthalate 

C»H4(C02CH,)2. 

104 18 

238 


dimethyl phthalate 

C6H4(COOCH»)2 i 

1114 IK 

239 

i 

Dioctyl amine . . 

dioetylamine 

(CHi(CH2)i('’H(C2H*)CH2l2NIl 

241 45 

1 

240 

Dioetylaminoethaiiol 

1 

dioetylamino«*thanol 

{CH3frH2)iCH(tJ2H4)CH;l2: ^ 

285 50 



N(rH2)20H 1 


241 

Dioxane 

1,4-diethylene dioxide 

0.(CH2CH..)j:0 . 

88 10 

242 

Dioxolaoe 

dioxolaoe . 

ooha:H70CH2 . 

1 1 

74 08 

243 

l.l'Diphenylethane | 

1,1-di phenyl ethane 

CeHsCHCHjCeHs 

182 25 

244 

Dijdieayl phosphate 

diphenyl phosphate . 

cal60H^OJ(^.H32Ii.o 

286 22 

245 

^.JV'-Diphenyl pipera- 

..V^AT'-diphenyl piperazine. 

C.H6N(CH*}4N(\,iU 

238 32 

246. 

zine 

1 Dipropyl ketone- 

dipropyl ketone(butyroiie) 

CHiCH2CH2COCH2CH-(’H3 

114 18 

247 

1 (butyronc) 

Dipropylcue glycol 

[ dipropylene glycol . 

(CHi(^H0HCH2)20 

134 17 

248 

EjMchlorohycinn . . 

epichlorohydriu. 

CHiCK^HOCHi 

92 63 

249 

Ethanol 

j ethyl alcohol . 

CHiCHaOH . . . 

46 07 

250 

“ . 

1. M 

cfl*CH..on 

46 1)7 

251 

^-fp-<<rrt-Butyl- 

[ 2-(4-tp?i-butylphenoxy) 

C«H4C(CH4]30CH8CHj0H. . . 

11)4 27 


pnenoxy) Ethanol 1 

[ ethanol ! 




t Theoretical. 


1200 



ORGANIC COMFOUNDS (Contlaued) 


No. 

Physical and color 

Odor 

Purity 

% 

Sp. gr. 

223 

It. red oily liq 

fatty 

tech 

0.930 

224 

It. eolored, wax-like 

V. faint 

tech 

0.924*« 

225 

wk. wax-like sld 

faint, fatty 

tech. 

0.960 

226 

straw colored cr 

faint . , . . 



227 

It. tan gran 

none 




228 

col. liq 

agreeable, ketone-like. . 

95 

0 8089^ 

20 

229 

col. liq . . 

amine-like 


1.0089|^ 

20 

230 

col. liq . . . , 

pungent . . . 

95 

o.gi«2 

231 

w. wh. liquid 

almost none 


1.0132^ 

232 

gas 

strong amm 

98 

.6866“‘ 

233 

w, wh. liq . . . 



0.926^ 

234 

w. wh. 




235 

wh. cr 

none . 



.982H 

236 

w. wh, liq . , , 



0 8900^ 

237 

coi. liq 

faint 

98 

1.192-1 194^ 

238 

It. straw 

V. faint . 

i 99-100 

1 192-1 194$ 

30 

239 

col. liq . 

si. ammoniac.'il 


0.8062 

240 

vise, liq 

amme-like.. 




241 

1 col. liq 

mild, n. res 

99 by wt 

1 030-1 038- 
30 

242 

col. liq 

pleasant ethereal 


1065 

243 

pa. straw colored Iiq 

aromatic... 



244 

245 

wh.-pk. cr. powd 

wh.-pk. cr . 

mild, phenolic , . 


1.2«5! 




246 

coL liq .... 

agreeable 

95-100 

0 8162^ 

IF 

247 

col. liq 

none . 


^ 1 034-1 039 

248 

col. liq . 

fa., musty 

95. 

1 181H 

249 

w. wh. liq 

char . 

99 . 

0 8000-0.8138^ 

250 

261 

w. wh liq ... 

cl. ool. pa. straw, vise, liq 

1 

char . . 

none 

99.9 

1.014S 


2S 


See two fdlowing pages for addi- 
tional data on above compounds. 
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PHYSICAL CONSTANTS OF INDUSmiAL 


No. 

Trade name 

Melting 
point, *C 

Boiling 
point, °C 

Distillation 
range, ®C 

Flat'h 
point, 'F 

223 

Diglycol oleate 

<0 


240-330, 85%; none 

290 

224 

“ palmitate 

46 5 



290 

225 

“ stmatf 

53-54 



290 

226 

2,4-Dihydrox.\ benso- 
phenone 

139-143 6 




227 

4,4' Dihydroxvbenao- 

206 -218 8 




228 

Jdienone 

Diisobotyl ketone 

41 5 

168 1 

105-170 

140 

229 

IMisopropanolami i te 

1165 

230 

Dimethallyl ether 


134 


23 

231 

Dimethoxytetraglycol 

-21 4 

275 8 

255-285 

285 

232 

Dimcthylamioe 

-96 

7.2-7 


20 8 (27% 
soli.,) 

223 

IMmethyl dioxane 


117 5 


75 

234 

Dimethyl ethyl carbinol. 

-11 9 . 

101 K 

not <99 5 

70 




not > 103 0 


235 

l,3-Dimethyl-l,3-diphenyl 

49 


306 9-5% 

289 4 


cyclobutane 



308 7 95 ‘^0 


236 

Dimethyl furane 


94 


45 

237 

“ phthalate 

5 5 . 

2SI 8 

280-285 

300 




95% within 2 0 | 


238 

U u 

0 8 fapprox.) 

282 

<280-none ! 

1 295 




>290- none 


239 

Dioctylamine 


281 1 


*270 

240 

Dioctylaraiiioc thatiol 





241 

Dioxane . 

10 

!l(H 1 

96 -none; 

65 





103 none 


242 

Dioxolane 


74-75 


35 

243 

l,l-Dipheiiylethanf‘ 

-20 


272 1-3%; 

264 2 





274 6-95% 1 


244 

Diphenyl ijhosphate 

50-51 




245 

'-Diphenyl piperazine. 

165 7-167 7. 




246 

Dipropj’l ketone (Imtyronc) 

-32 1 

143 7 

13S 145 

105 

247 

Dipropylaip glycol 


231 8 

215-240 

2H0 

248 

i: 

1 

1 

-57 

116 


90 

240 

Ethanol 

-114 4 

78 3 

<77-11011 1 ‘, > so -none 

70 

250 


-114 4 

78 4 


65 

251 

^-{p.tiTf-butylphenoxy )- 

13 


146 5-5%; 

248 


Ethanol 



156 5-95% 



1202 ^ two prt^vediug pages fur adUi- 

iioDAl data on ab^e compound. 




ORGANIC COMPOUNDS (CotttiAadi) ^ • 


No. 

Solubility 
grams per loO ml 

Uses 

Shipping 

container 

Source of 
information 

223 

disp. C.W.; baL, 
hydrocarbons* oils 

emnlsifymg, disp. agt.; 
sprays, p^hes 

drums, cans . . 

drums, slabs 

Q. 

0. 

224 

disp. h.w.; sJiaI., 
hydrocarbons, oils 

cmubifying, thick., disp. agt 

22.3 

disp. h.w.: 8.al., 
hydrocarbons, oils 

emulsifying, thick., disp. agt.; 
ceramic insulation; cosmet- 
ics, pharm., lutwicant 

drums, slabs 

G. 

D. 

226 

g. per 100 g.: 44 eth., 44 meth. 
al.; 52 aoet.; i.w.. bz., CCU 




227 

g. p^r 100 g.: .2 meth. al., 



D., 


4 eth., .6 acet; i.w., bz., CClj 




228 

mac. most org. liq.; <0.06“% 

syn; solv. rubber nitro., 

drums 

C.AC. 


by wt. in w. 

syntb. resins 



22a 

* w .. . 

prep, of soap 

drums 

C.AC, 

230 

<0 2w. .. 

i 


8.D. 

231 

ao w., hydrocarbons I 

plssticiser neutral reaction 

drums . . 

C. ft C. 


medium mutual solv. 



232 

a.w., al., cth., org.liq 

dchainng agt. ; acid gas absorb, 
solv.; gasoline stabUiser 

drums, bottles. . 

IC.S. 

2.33 

4.33*®% by wt. in w 

solv. rayem, ceUu-ester 

research quant. 

C.ftC. 

234 

B.jr . . ! 

obemjiyn. 

cases, drums . 

Sh. 

235 

g. per 100 g.: 8 meth.al.; 147 | 
Pth.; 104 CCb, 190 bz., 125 j 
acet.; i.w. 1 



D. 

236 

i.w. . . ' 


rt'si'srch quant. 

C.ftC. 

2.37 

0.43*®% by wt. in w 

plasticizer nitro., cellujice- 

cans, dnims 

C.ftC. 

238 

mmc most com.nrg.solv ; 

tate, lacq., idastics 
plasticizer rubber mix., cellu. 
acetate; solv. gelatinising 

drums. cntiB 

C.R. 


.536 w. 





agt. 

1 


23a 

<0.02*®% by wt. Ill w 

chem.iutcr 

research quant. 

C. ft C. 

240 

i.w. 

chem. inter 

research quant. 

C. ft C. 

241 ! 

X w., pom.org ,.soh 

solv 

cans 

C.ftC. 

242 

X W . . 

solv,wl!u.e8t»‘r8 

research quant. 

C. ft c. 

243 

: * acet., bz., OCI4, cth., 

1 methAl.; i.w. 



D. 

D. 

244 

T.'i.al., 8.W.; g. per 100 g.; 100 




Pth.. 100 aceU 10 bz., 4 CCh 



D. 

245 «t ppr 100 g.: .2 meth al., 2 cth.J 

i 



! .3 rn*. 7 bz., 4 acct.; i.w. | 




246 

0.43*®% by wt. in w . . . 

h.boil.Iacq.solv . . . 

research quant.. 

C.ftC. 

247 

X w. , 

h.lxiiUolv. pUwticiier 

cans, drums . 

C.ftC. 

248 

f.w. .... 



S.D. 

249 

flc w.; misr.romjiolv 

iiidiistnal eb'm 

cans, drums. 

c.fta 



tank cars 


2.% 

X w.; m’i»c.comj«olv 

solv .lacq., resins, flavors, oils. 

tank cars, 

U.S.I. 


ehem.syn. 

drums cans 


251 

« methjil., isopropyl eth., bz., 
acet.: 8. CCU: i.w. 



D. 

1 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol. 

wt. 

252 

(4-feri-butyl-2-chloro- 
phenyl) (2-chloroethyl) 
Ether 

Ethyl acetate . 

/3-(4-tert-butyl-2-chloro- 
phenoxy)otnyl chloride 

C1CoHjC(CH8)8{)('HA"H2('1 

247 16 

253 

ethyl acetate 

CHsCOOC^Ho . 

SH 10 

254 

“ 


CHaCOOCiHs 

88 10 

255 



(’HaCOOCsHa 

88 10 

256 

“ acetoacetatt' 

1 

“ acetoHcetate 

OHaCOCHit^OtXkHa . 

130 U 

257 

“ 

.. 


130 14 

258 

‘ ‘ alcohol 

1 '■ alcohol 

(kHaOH 

4h 07 

259 

“ benaeiie 

j " beiiaene . 

CtiHaCHzCTE. . . 

106 16 

260 

" borate 

1 “ borate 


146 00 

261 

2-Ethylbutyraldehyde 

{ diethyl acetaldehyde 

l(^*H6)2CHrHO 

100 16 

262 

2-Ethylbutync acid 

j “ acetic acid 

(C2Ht)2CH(^(X)H 

116 16 

263 

Ethyl ben 2 oylacetat<* 

“ benzoj lacetate 

(CoHbCOCHaCOCK'sH*) 

192 20 

264 

“ chloroformate 

“ chlorcarlioiiate 

t’lCOCK‘'-Hi, 

108 .53 

265 

“ carbonate 

* carbouak- 


llS 13 

266 

/-Ktbyl diph» nyl ether 

/-ethyl diphenyl etlx r 


198 25 

267 

Ethyl ether 

ethyl ether 


74 12 

268 

“ “ .ACS 

“ “ (sulphuric 

ether) 

(C*Ha)20 

74 12 

269 

“ fornoate 

ethyl formak 

mCXWxE, i 

74 08 

270 


“ 

H(\K)C,H6 

74 08 

271 

“ lactate 

“ la' tate 


118 13 

272 

.. 

.. 


118 13 

273 

“ oxalate 

“ oxalak 


146 14 

274 

p-Ethyl phenol 

p-<*thyl phenol 

OHtMliCiH,. j 

122 16 

275 

[ Ethyl phenyl ethauol- 
amine 

i ethyl phenyl eth.inolunime 


165 23 

276 

“ phthalate . 

diethyl phthalab'. i 

(\.H4(CO:C2Hb). 

222 23 

277 

2-Ethylbutyl alcohol. 

i 

2-ethylbutyl alcohol 


102 17 

278 

2-Ethylhexanol. . 

octyl alcohol | 

1 

1 

OaHaCHlCaHalCHzOH 

130 23 
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OEGANIC COMPOUNDS (ContiniieA) 


No. 

Physical form and color 

Odor 

Purity 

% 

8p.gr. 

252 

col.-pa. straw Uq . . . . 

fa. aromatic.. . 


1.149- 


is 

253 

w. wh. Uq 

pleasant 

65-98 

0 894-0.900| 

254 

w. wh. liq 

n. res. pleas, fruity 

85-88 by wt. 

883-. 888^ 

255 

w.wh. liq 

mild, n. res . . 

99-100 . . 

.899-. 902- 

256 

col. liq 


97 5-100.... 

1 023-1 028^ 

20 

257 

almost w. wh 

mild . 

96 

1 027-1 0305 

20 

258 

Uq 

mild, n. res 

99 9 


259 

col. liq 

aromatic 


0 870 

260 

col. liq . . . 


98-100 

0.864 

261 

col. Uq 1 


90-100 

0 817(H) 823 

262 

w. wh. liq 

faint 

95-100 . 

0.9170- 9220 

263 

It. yel. liq 

char 

95 5 

1 111-1 inS 

20 

264 

w. wh. liq 

irritating, tear producing 

96 

1.135-1 1395 

265 

w. wh. liq. 

mild n. res . 

98-irK) 

973- 977^ 

266 

It. fm.-yel. liq . .. 

pleas, aromatic 


1 032^ 

267 

w. wh. flam. liq. 

ethereal. .. . 

99-100 

0 715-.718^ 

268 

w. wh. liq 

char., n. res. . 

99 7 

> 

269 

w. wh. liq 

pleas, aromatic 

95-100 by wt. 

.m- 930^ 

20 

270 

w. wh. liq 

pleas, char . . . 

94-96.. 

0 900-0 93O55 

271 

w. wh. liq 

mild, n. res . 

96-100 

1 020-1 osaS 

10 

272 

w. wh. Iiq 

mild, n, res . 

96 .. 

1 030-1 03(^ 

273 

w. wh. liq 

mild, n. res 

99 . . 

1 075-1 07«g 

274 

dk. strawcolorcd cr. sld 

phenolic odor 


•< 

275 

col, liq 

aminc-like 



276 

w. wh. liq . 

none 

99-ioe 

1 117-1. l2lS 

20 

277 

col. liq 

mild 

99 

0 830-0.835^ 

20 

278 

c(d. liq 

mild 

99 

0 832-0 837^ 


6m two foUowiog ptffM for iMldi- 1205 
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PHYSICAL CONSTANTS OP INDUSTEUL 


No. 

Trade name 

Melting 
point, “C 

Boiling 
point, ®C 

Distillation 
range, ®C 

Flash 

point, 

252 

(4-<er<-Buty-2-<'hlorophenyl) 

-20 


176 0-5%: 179 8~ 

339 8 

253 

(2-chloro(.‘thyl) Ether 

Ethyl aeetate 

-83 5 

77 1 

95% 

<73-noue, 

40 

254 


-83 6 . 

77 1 

>S0-none 
<70- none, 

23 

255 

„ ,, 

-83 6 

77 1 

<72-10% 

>80 -none 
<75- none, >80- 

42 

256 

“ aei'toacftate 

-43 3 

ISO 7 

none 

<96-5%; >110 none 

185 

257 

258 

“ alcohol 

-112 

ISO 

7> 3 


171 

m 57 

259 

" benaene 

-92 8 

135 7 


85 

260 

“ borate 

-86 6 

120 0 

112 121 

65 

261 

2-EthylbutyrHldehy(lo 

-89 0 

116 8 

SO 135 

70 

262 

2-Ethylbutric acid 

-9 4 

194 0 . 

185-200 . 

210 

263 

Ethyl bensoylacetate 


146'" 

<1 14*"-non(‘: 

285 

264 

“ ehloroformatc 

-80 6 . 

95 

>148io-none 

82 

265 

“ carbonate 

-43 0 

126 8 

<120- none. <128* 

89 

266 

i-Ethyl diphenyl ctlur 

<-20 


90%, >130- none 

159 5-5%,, 166 6- 

294 8 

267 

Ethyl ether 

-116 3 

34 5 

95%, 

-40 

268 


-116 3 

34 5 


<10 

269 

formatf* 

-SO 5 

54 3 

<5l-nou''; >55 none 

-2 2 

270 

“ 

-SO 

|54 

<51-nonf, >55-rion<' 

9 

271 

" laetate 

-25 

154 

<102 none, >173- 

145 

272 

.. 


153 9 

nori" 

<102 -none; >173- 

129 

273 

“ oxalate 

-40 6 

1S5 4 

none 

<180- none; > 190- 

168 

274 

p-Ethyl ph(*iiol 

37 


none 

216 0 -5%; 219 3- 

219 2 

275 

Ethyl phf ijyl etliaiiolammr. 


26S7*« 

95'% 

260 276'"' 


276 

“ phthalato 

— 5 

20()-207''» 

200-207*" 

325 

277 

2-Ethylbntyl alcobol 


148 9 

<140 -none, >160 

135 

278 

2-EthyUuxaiiol 

! 


! none, <145-5%,; 

I <155-95% 
<180-noue, >190“ 
mine 

1H5 


I2()(j Hee two preceding pages for Mi(^ 

tioual data ou alMve uuiupouuds. 





OKGANIC COMPOUNDS (CftUtioued) 


No. 

Solubility, 
grams per 100 ml 

Uses 

Shipping 

contsiner 

Source <rf 
information 

252 

00 mcth.al., eth., CCU, b*., 
aopt.; i.w. 


i 

D, 

253 

8.72»% by wt. in w,; s.al., eth., 
CHCl, 

solv.syn. othor compounds 

cans, drums, 
cars 

i\ A c. 

254 

mi9r..'t.al., butyl al., acrt., 
CHC’b, ecu, 7.6 w. 

solv. nitro. lacq., prep, medi- 
oin^s, perfumes, flavors, 
denaturant 

tans, drums, 
cans 

r.s. 

255 

3.5=^w 

nitrocellu. solv., syn. base for 
org. chem., pharm., flavor- 
ing, denaturant 

i tank c.ars, 
drums, ean.s 

U.S.I. 

256 i 

11.6‘-*% by wt. in w. <« al, oth., 
pfc. acet. 

inter, dye and drugs 

(«ns, drums 

r.&c. 

257 

4.82‘w. 

mfg. dyes, pharm . . . 

drums, cans, 
bottlw 
bottles, cans, 
druins,tankcars 

U.S.I. 

258 

mi9r.w., most org. liq. 

solv. lacq., varnishes, flavors, 
raw mat. in chom. syn. 

C.S. 

259 

i.w 


research quant. 

c.&c. 

260 

d.w 

ehem. syn., indust. solv 

research quant. 

o.&c. 

261 

0-31“% by wt. in w 

prep, of pharm., rubber accel, 
synth. resins 

cans, druDLs 

i 

C.AC. 

262 

0.223'% by wt. in w 

inter, drugs, dyt*8 . 

cans, drums 

C. A C. 

263 

nusc. com. org. solv 

dye inter .... 

dniias, cans 

r.3.i. 

264 

d.w 

flotation agt; diethyl carbon- | 
ate inter. 

glass 

U.8J. 

265 

U^w ... . 

! lu'utral Iwq. solv . . . 

tans, drums, 
cans 

U.S.I. 

266 

« meth. al, eth., CCU, bz., 
aoet.; i.w 



D. 

267 

6.89“% by wt. in w . • . 

solv. denaturant exfa'. . . 

drums, tank 
cars 

C.AC. 

268 

0.9«w 

lab. a^., solv., synth. base 
dry-cleaner, denaturant 

drums 

U.S.I. 

269 

fl.l5a»w 

fumigant, larvioi^, synth. 
flavor i>rop., mi'dime 

drum.s, can.; 

C.S, 

270 

ini! 9 c. com. org. solv. . 

Vitamin Bi syn 

i tank cars, 
drums, cans 

U.S.I. 

271 

so W 

i .solv 

drums, cau.s. 

as. 

272 

* ‘f’W 

eellu. nitrate solv., cellu. ace- 
tate solv., resins solv 

drums, cans. 

1 

U.SJ. 

273 

liMw 

dye inter, pharm. base, nitro. 
solv. 

tank cars, 
drums, cans 

U.8.L 

274 

« meth. al, eth., CCl, In., 
acet.; vj1j8.w. 


caus, drums. .. | 

D. 

275 

0.5“ % by wt. in w. 

azo dyes 

C.AC. 

276 

0.7?'^’ 

nitrocellu. plasticiser, eellu. 
acetati' plasticiser, perfume 
fixative, insecticide, synth. 
resins 

tank cars, cans 
drums 

U.S.I. 

277 

0.43*®% by wt. in w. misc. 
most org. solv. 

lacq., synth. ri'siii, varnishes.. 

cans, drums . . . 

C.AC. 

278 

0.10»% by wt. in w. misc, 
most org. solv. 

defoamlng agt., solv. synth. 
gums, waxes, resins, disp., 
wetting agt 

cans, drums. . 

C. A C. 
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PHYSICAL CONSTANTS OF INDUSTBIAL 


No. 

Trade uame 

Chenucal name 
or synonyms 

Formula 

Mol. 

wt. 

279 

2>Ethylhexoic acid. 

2-ethylhexoic acid 

CH3(eH2)*CH(CsH6)COOH 

144 21 

280 

Ethylidene diacotate. 

ethylidene diacetate 

CH,CH(OCOCH3)i 

146 08 

281 

2-Ethyl-3-propyla(TO- 

lem 

Ethyl silicate 

2-€thyl-3-propylacrolein . 

CH3CiH4CH:C(C2Hi)CHO 

12G 19 

282 

ethyl silicatt' 

(C2H6)4S:Oi 

208 30 

283 

“ sodium oxal- 

sodium ethyl oxalacetatc 

(^iH600CC(0Na)CHC00C2H4 

210 17 


acetate 



28 05 

284 

Ethylene 

ethylene 

285 

“ chlorhydrin, 

" chlorhydrin 


80 52 


anhydrous 

anhydrous 



286 

“ diamine, 

“ diamine, 

60 10 

anhydrous 

anhydrous 


98 97 

287 

“ dichloride 

“ dichloride 

288 

“ glycol 

“ glycol 

HCX'H^CHsOH 

62 07 

289 


“ 

HOC’HiiCHoOH 

62 07 

290 

“ “ silicate 

“ “ silicate 

{H0CH2CH20)4Si 

272 30 

291 

“ oxide 

“ oxide 

(CH2)*:0 

44 05 

292 

“Flexol” plasticizer 
3GH 

di-2-ethvlbutyrate 
triethylene glycol 

C»HijCOOC2H4(OC2H4)2 

OOCCeHii 

346 46 

293 

“Flexol" plasticixer 
3GO 

di-2-ethyl hexoate 
triethylcne glycol 

C7H,6C00C2H4(0C2H4)» 

OOCCvHu 

402 56 

294 

Furfural 

2'furancarbonal 

C4H»0 CHO . . . . 

96 08 



2-furfuraldehyde 



295 

Purfuryl alcohd 

2-furancarbmol i 

i 

C4H30 CH20H .. . 

98 10 

296 

Fusel oil 

1 

isoamyl alcohol 

CaHuOH 

88 15 

297 

Glaurm 

diethylene glycol 

CuH2a('00{3aH40C8H40H 

288 42 



monolauratc 



298 

a-<Wjluco8P penta- 

a-d-glucose pentaacetatc . 

CieHjiOn . 1 

390.34 


acetate 




299 

/5-d-Glucose penta- 

/9-d-glucose peataacetate.. 

CiaHkOh 

390 34 


acetate 




300 

Glucose pentabutyrate. 

glucose pentabutyrate . . . 

C2«H420u 

530 60 

301 

Glucose pentapalmitate 

glucose ptmtapalmiiate 

OsuHiejOn 

1372 17 

302 

Glucose penta- 

glucose pentapropionatt* 

r2iHnOu 

460 47 

303 

: propionate 

CHyeerin dichloro- 
hydnn 

Glycerino'HionochlorO' 

hydrin 

Glycerol dichlorhydrin 

glycerin dichlorohydnn . 

OHjf^irHClCHiOH 

128 99 

304 

glycerin*a-monochloro- 
i hydrin 

1 ,3-dichloro-2-proi»nol 

(;H20HrH(0H)CH2Cl 

110 54 

305 

CH^ClCHOHCHaCl 

128 99 

306 

Glyeeryl laurate 

glyceryl laurate 

CH20HCH0HCH200C- 

274 39 

307 

“ monoriciu- 
oleate 

“ monoricinoleab* 

(rHsboCHi 

CH20HCH0HCH200C(CHi)7 

CHCHCH2CHOH(CH2>CHj 

CH20HCH0HCH20OCCi7H«. 

372 63 

308 

“ monoslearate 

moDoetearate . . 

358 55 
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ORGANIC COMPOUNDS (Contlmied) 


No. 

Physical form and color 

Odor 

Purity 

% 

Sp. gr. 

279 

Uq ... 

mild 

95-100 

0 904-.909| 

280 

w. wh. liq 

heavy, pleas, char 

90.0+ 


281 

yel. hq 

powerful 

90-100 

0 847- 853 

282 

col. liq 

faint . 


0 933-988 

283 

It. yel. fine gran, powd 

none . 

92 


284 

col gas 

faint 

99 

1 26“®^*®“*" g/l 

286 

w. wh liq 

faint ethereal 

98 

1 202-1 208^ 

*0 

280 

col liq 

ammoiiiac'al 

66 by wt 

0 987^ 

20 

287 

col liq 

ehloroform-like 

99 

1 265-1 257^ 

20 

288 

w. wh. liq 

mild, n. res . 


1 1150-1 1158^ 
20 

289 

w wh liq 

mild n. res 


1 1151-1 1166^ 
20 

290 

col liq 




291 

col. gas, eol. liq -low temp 

pleas., agreeable 


0 8707| 

292 

hq 

mild 

98 5-100 

0 9947^ 

20 

293 

hq 

mild 

98 5-100 

0 9655- 9705 

294 

yel.-araber hq 

almond 

99+ 

1 161|2 

295 

yeL-dk. amber hq 

mild 

>95 


290 

w wh. liq 

n. res 


811- 815^ 

297 

It >el oily hq 

pleas 


0960g 

298 

sld 


I 


299 

sld 




300 

vise oil 




301 

wax> sld 




302 

vise, oil 




303 

eol lici 

fa chloroform-like 

95 

1 362- 

304 

col. liq 

none 

95 

1 320j 

305 

dk. amber-colored hq 

char chlorohydrin-like 


13,51^ 

300 

307 

eream-oolorod semi-sld 

amber colored, oily hq 

V faint 

fa 

tech .... 

0 

1 02 

308 

cream-coloTcd wax-like sld 

fa. fatty . . . . 

tech . . . 

* 20 


Bm two following pigw for addi* 
iional data on atove oompounda. 

t Theoretical. 
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PHYSICAL CONSTANTS OF INDVSTBIAL 


No. 

Trade name 

“H 

Melting 

Boiling 

Distillation 

Flash 

point, "C 

point, °C 

range, “C 

point, “F 

279 

2-Ethylhexoic acid 

-118 i 

226 9 

220 230 

260 

280 

Ethylidene diacotatc 


166 



281 

2-Ethyl-3-propylacrolem 


175 . 

85-185 . 

165 

282 

Ethyl silicate 


168 1 

160-170 

125 

283 

“ sodium oxaliu'clato 





284 

Ethylene 

-169 4 

-103 0 



285 

" ehlorhvdnii, uiihv- 

-02 6 

128 7 

<122 none; <132- 

140 


drous 



97'’i 


286 

“ diumnie, aiiby- 

10 8 

117 2 

<115-nonc; >122- 

no 


drous 



none 


287 

“ dichlonde 

aJo «> 

S3 5 

<82 5-nonc, >84- 

70 





none 


288 

“ frljcol 

-12 

197 2 

<190 none, <202- 
95"{ 

240 

289 

“ “ 

-12 

197 

<l‘>0-none >210- 

260 





none 


290 

“ “ silicate 





291 

“ oxide 

-^111 

10 7 


<20 

292 

"Flexol” plasticiziT, 30H 


35S 


111- 5 

293 

“ “ 3(10 


215!« 1 


405 

294 

Furfural 

- 17 i 

1 

161 7 

157-167 99% 

1 132 8 

296 

Furfur>'l alcohol 

1 -20 

iTp'" ; 

1 

167-177 95% . 

167 

296 

Fusel oil 


1 

1 

<110- none; >135- 

123 




1 

nonc 


297 

Glaurin , 

17-18 1 

>280 ! 



298 

a-d-GIuco«( peiita.arctate i 

112-113 1 

1 

1 



299 

/S-d-GlucOse peataucetatc . 1 

131-132 1 




300 

! 

Glucose pcntaliutyrate 

i 

228' 5- 



301 

“ peiitapdhnitate j 

ca 70 ; 




302 

“ pcntapropionate 1 


205' ' 



303 

Glycerin dichlorohydrin j 

! 

182 


200 

304 

“ -a-monochloro- 


213 


|280 


hydrin 





305 

Glycerol dichlorL>dnn 

<-20 i 


78 5%. 104-96% 

195 8 

306 

Glyceryl laurate 

I 

24-25 1 




307 

“ monoricmoleatc. 

<~16 




308 

“ monostcuratc | 

t 

56 57 
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See two preceding pages for add)* 
tional data on above compounds 





OIGAI^ COMPOUNDS (Gmitiiin^) 


No. 

Solubility, 

Uses 

Shipping 

Source of 

grams per 100 ml 

container 



information 

27<J 

1.23‘'‘% by wt. in w 

org. syn 

cans, drums 

C. k C. 

280 

6.0% w . . 

inter, anhydride mfg., acety- 
lating agt., solv. 

steel dnuDB . . 

S.C.L. 

281 

0,079-o% by wt. in w 

warning agt., insecticides . 

cans, drums 

C.&C. 

282 

d.w 

pcr8<‘rvative, w.-proofing agt. 

cans, drums 

0.4 0. 

283 

d.w 

mfg. dy.-s . . 

barrels 

II.S.I. 

284 


fuel gas for welding, ripening 

cslinders 

r.s.L 



agt., gen. anaesthesia, synth. 
1^40 mat. 



285 

* w 

chem. syn 

jug.'t, carboys, 
drums 
cans, drums 

C.AC. 

286 

90 w 

neutralizing agt., corrosion 
inhibitor 

solv, for oils, fats, waxes, extr. 

0.4C. 

287 

0.86'*’®% by wt. ill w 

i:ans, drums 

C. k c. 



spotting agt. 

tank cars 


288 

» w 

prep of esters, li(i. coolant 

cans, drums 

(’. k 0. 

28i) 

00 w 

anti-tr* «-ze syn. resins 

tank ears, cans 

U.S.I. 

290 

90 W 


resiareh quant 

C.& 0. 

291 

90 w., com. org. solv 

fumigant, org s>n 

ejUnders 

c kC. 

2‘>2 

0 04«*% by wl. in v 

pla.stici35er, soft agt 

i-aiis, drums 

C. k i\ 

293 


plasticizer 

ean.-,, drums 

0.4 0. 

294 

* ill , cth., 8.3»\i 

i 

solv , resins, org syn 

cans, drums, 
tanks j 

ao. 

295 

9P al , cth,; B. w 

solv , resins, wetting agt 

cars, tanks, 
dnims 

1 tank cars. 

Q.O. 

296 

nuBc com. org solv 

laeq 

r.s I. 

druias, cans 

297 

s.iil , hydrocarbons; i a 

emulsifying, lubricant, 
plastu'iier, solvent 

drums, cans 

G 

298 

s. oth.. acet., bz ; i.w., p<'t. oth , ' 

rilC'U i 


C.P. 


299 

s f’th , bz , acet , CCli, CHClii; 



r.p. 


i.w , pet. cth 




300 

8. ethanol, meth. al , (’HHa 



r.p. 

301 

i.w 



C.P. 

302 

8 CHCb, oth., al., mcth. al.. 


1 

C.P. 

303 

1 w 

13w 

I 



S.D. 

304 

00 w 



S.D. 

305 

1 

90 b*., ecu, eth., moth 

al . 12 w i 

I 

i 

D. 

306 

disp w.; 8. al., veg. oils; 
i. hydrocarbons 

emulsifying, dlsp. agt 

drums, can.s . 

G. 

307 

disp.w.; 8. al., veg. oils, hydro- 
carlmn 

disp.h.w.; s.h.al., hydrocarbon, 

cnuilsifymg agt 

drums, cans 

G. 

308 

emulsifying, thick, disp. agt 

drums, slaba 

G. 


oils 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No, 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol. 

wt. 

309 

Glyceryl mynstate 

glyceryl myristate 

CH20HCH0HCHi00C(CHu)i2 

CHs 

302.45 

310 

“ palmitate 

“ pahmtate 

CH20HCHOHCH2OOC(CH2)h 

CHs 

fCHjroO).C2H4 

330 5 

311 

Glycol diacetate 

glycol diacetate 

146 14 

312 

Heptadecanol 

heptadecanol 

Ci7H,»OH 

256 46 

313 

Hexachlorocyclohexa-2, 

hcxaohlorophi'uol 

Cl2C,.(’U:0 

300.80 


5-<iiene-l-ont' 




314 

n-Hexaldehyde 

«-hexaldehydc 

CHsCH2CH.rH.CH2CHO 

100 16 

315 

Hexametbyl mauiutol. 

hexamethyl ethiT of luan- 
uitol 

hexamethyl ether of sor- 

CoHsOUCHs). 

266 33 

316 

Hexamethyl sorbitol 

CKHHO«fCH4)f 

266 33 


bitol 



317 

n-Hexauol 

n-hexauol 

CHiCCHiliCHiOH 

102 17 

318 

Hydroxyacetic acid 

glycolic acid 

OHflHjf'OOH 

76 05 

319 

p-Hydroxybeuxaldt- 

hyde 

p-hydroxybeiixaldehyd* 

OHC^HiC^HO 

122 12 

320 

p-Hydrox} Ixmzoic acid 

p-hydroxybenzoic acid 

OHCoHiC’OOH 

138 12 

321 

p-Hydroxylx-nzoic acid, 

ethyl ester 

p-Hydroxybi-nzoic acid, 

othyl-ji-hydroxybcnzoatp. 

OHCJIiC'OOC Hs 

16fi 17 

322 

methyl-p-hydr<)xylH‘iizoiib‘ 

OHC.HiCCKK^H. 

152 14 


methyl est^^r 


(\.Hsr(XVIIi()H 

lOH 21 

1 

323 

4-Hydroxyl)eii7,o- 

pbenone 

Hydroxyctbyl ethvlenc 
diamine 

l-hvdroxvbdizophcnoiie 

324 

hydroxyethyl cthvl* nc 
diamine 

HiNf’HXTI-NHCHjCHjOH 

104 15 

325 

/S-Hydroxyphcnetolc 

^-pbcMoxj ethanol 


138 IG 

326 

4-Hydroxypropio- 

4-h\drox\ propiophcuom 

(’H3CH2C0CJI40H 

150 17 

327 

pbenone 

Indalone 

a, a , -diraethy l-a'-carbo- 
butoxy-dihydro- 1 -pyrone 

OCXCHsirUzC CX^H: 

226 27 

1 __ — 




CCOOC 4 H* 


328 

i-Iodo asprin (acet} 1-/- 
lodosahcylic add) 

a( ctyl-x-iodo8alicyli< acid 

I('.,HaCO()HOCO(TIs 

ICbHsC'OOHOH . 

306 07 

264 03 

329 

x-lodoealipyhc acid 

/-lodosalicylic acid 

330 

Isobutanc, I^irc 

isobutanc 

(('HslsCHCH, 

58 12 

331 

Isobutyl carbmol 

Osoamyl alcohol) 
(3-methyl-l-butaiio!i 

(CHs)2CH(^H-CIbOH 

SS 15 

332 

Isocrotyl chloride 

isiMirotyl chloride 

f'HsC(rHs)CH('! 

90 56 

3.33 

Isopentane, Pure 

isopentane 

((’HjX’HCHX'IIs 

72 14 

334 

Isophororif' 

i8ophor<*ne 

rocH;(xrHdCH2rfrHj)2CH2 

138 20 

335 

Isopropanol 

^ isopropyl alcohol 

(CHdvf’HOH 

60 09 

336 

“ 

» 

CsHvOH 

60 09 

337 

Isopropyl acx'tab- 

" acvctate 

CHiCOOCH(CH3)2 

102 13 
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ORGANIC COMPOUNDS (Co&tlAned) 


No. 

Pfasrsical form and color 

Odor 

Purity 

% 

Sp.gr. 

309 

It. colored, wax>like sld.. 

V. faint 

tech. 

0 964«« 

310 

cream-colored, wax-likd sld 

fa. fatty 

tech. . 

0.916W 

311 

w. wh. liq 

none 

98-100. . 

1 104-1.109 

312 

hq 

mild 


0 8475^ 
so 

313 

wh -grayish yel cr. powd 

puiig. char . . . 



314 

col. hq ... 

sharp aldehyde 

90-100 

0 82(H).826 

315 

col.-pa. ycl, liq 

si. ethereal . . 


1 02 

31() 

col.-pa. yel. hq 

si. ethereal 


1 02 

317 

col. hq 

mild. . 


0 819-0.823| 

31K 

wh. ycl. cr 

fhar 




319 

wh.-pk. powd 

fa. pli*a.s . . . 



320 

wh -buff cr. sld 




321 

wh. cr ... 

none 



322 

wh. cr 

none 



323 

ycl -tan gran 

fa 



324 

col. hyg 

mild Htnin 

99-100 

1 0280-1.0830 

325 

col.-pa. straw-colored liq 

faint 


1 106- 

326 

tail, gran 

faint 



327 

amber hq 

nuld 

100 

1 08^ 

20 

328 

wh. cr 




329 

wh. iK)wd 





330 

flammable col gus 


99 

0 559” 

331 

w. white . 



0 81-0 82^ 

332 

col. liq . 

char 

97 

0 919” 

333 

eol. hq. or ga.s 

sweet, non-ciwrosive | 

99 

0 619^ 

334 

hq 



0 9229 

335 

col. hq 

pleas, char . . 

99 . 

0 7863-0. 7893^ 

336 

w. wh. liq 

n. res. 

98 by art. 

786- 79(^ 
so 

337 

w. wh. hq 

mild, n res 

95 . 

0.866-0.871 


See two following pages for addi- 1213 

ti(Mial data on above compounds. 



PHYSICAL CONSTANTS OF INMJSTHIAL 


No. 

Trade name 

Melting 
point, ®C 

Boiling 
point, °C 

Distillation 
range, ®C 

Flash 
point, "F 

309 

Glyceryl myristate 

47-48 




310 

** palmitate 

54-55 




311 

Glyciol diacetate 

41.5 

190 5 

183 195 

220 

312 

Heptadecanol 


308 5 


310 

313 

Hexachlorocycloh(!Xu-2,5- 

diene-l-oue 

104 9- 105 9. 




314 

n-Hexaldehyde 

-59 2 

128 6 

90-1.50 . . 

90 

315 

Hexamethyl mannitol 

7 

134-6’« 



316 

“ sorbitol 

0 

134-6»' 

I 



317 

n-Hexanol . 

-44 fi 

1,57 2 

< 1.53- >150 none 

165 

318 j 

Hydroxyacetic acid 

76 2-77 9 




319 

p-Hydroxyben*aldehyd'' ! 

116 4-117 0 




320 

p-Hydroxyljenxoie acid 

213 8-215 0 




321 

/>>Hydroxybcnxoio a( id, 
ethyl ester 

114 5-115 0 




322 

p-Hydroxybenxoic acid, 
methyl ester 

126-127 

1 



323 

4-Hydroxy benzophenoiic 

125 6-131 0 



j 

324 

Hydroxyethyl ethylene dia- 

i 

Oiv 7 

232-2.50 

275 


mine 





325 

/3-Hydroxyphenetole 

12 .» 

j 

131 5-6%; i 

133 8-95% 

244 4 

326 

4-Hydroxypropiophenoric 

137 0-148 H 




327 

Indalone 


in ' 


315 

328 

T-Iodo H,«pirin (acetyl-/- 1 

iodosalicylic acid) | 

161-168 




329 

f-Iodo^'alKylic and 

189 4-197 2 




330 

Isobutane, Pure 

-144 

-12 1 


-117 

331 

Isobutyl carbinol 

-117 2 

IHO 5 

128 i:i2 

132 

332 

Isocrotyl chloride 


68 


35 

333 

Isopentane, Pure 

-l.>9 

28 


-58 

334 

Isophoronc 

-H 1 

215 2 

205-220 

205 

335 

Isopropanol 

-89 

82 4 

81 6-83 1 

70 

336 


-89 5 

82 3 

<'80 5-rione; >82 5- 

71 



1 


none 


337 

1 

1 

-69 3 1 

1 

88 4 

84 5-90 0 

60 


121-1 ^ two pnnw for addi- 

tional data on atove compounds. 



ORGANIC COMPOUNDS (Continued) 


No. 

Solubility, 

Uses 

Shipping 

Source of 

grams per 100 ml 

container 

infonnalion 

309 

disp. h.w.; s h.al., hydrocarbon, 

emulsifying, thick.agt, . 

drums, slabs. . 

G. 

310 

Oils 

di8|).fa.w.; 8.h al., hydrocarbon, 

emulsifying, thick disp.agt 

drums, slabs 

G 

311 

16.4420% by wt. in w 

solv inks, lacq., perfume fix. 

cans, drums 

C. AC. 

312 

<0 01*®% by wt. in w . . 

perfumt fix , plasticizer inter 

cans, drums 

C. AC. 

313 

b al , etLylcnc dichlonde, 
CHCla, monochlorobr.pet.- 
eth.; i.w 



D. 

314 

0 54*®% by wt. in w 

org. s>n 

e^ans, drums 

C. AC. 

315 

* w , org Holv 

solubilizer blending agt 


At. 

316 

OB w., org boIt 

solubilizer blending agt 


At. 

317 

0 58*®% by wt in w 

1 synthesize hypnotics, anti- 
septics and pharm. 

cans, drums 

C. A C. 

D. 

318 

8 w., eth ; i CCMi, g per 100 g.; 




!K) al , 59 acet. 




31!) 

g per 100 g : 90 meth.al., 70 
acot., 18 eth, 4 bz., 1 w.; 
V. s. al. 



D. 

320 

g per 100 g ‘ 50 meth , 30 acet., 
23 eth , 5 w , 1 bz , f'Cb 



D. 

321 

g per 100 g.. 72 acet., 83 meth., 
45 eth , 1 CCK 1 bz., 1 w 



D 

322 

g per 100 g.: < 1 bz., 50 acet., 
25 eth., 59 meth al., .2 w 



D 

323 

g per 100 g : 25 acet., 8 eth., 1 

j 


D. 


rneth al , i w , bz., CCU 




324 

90 W 

’ org syn 

caas, drums 

O.AC. 

325 

« meth.al., isopropyl eth., 0014, 
bz , acet , g per 100 g ; 2 w 

j • • i 


D. 

326 

g per 100 g ; meth.al., 8 acet , 
4 eth ; t w , ('Oh, bz 



D. 

327 

misc eom.org. solv 

'light St ret n, insect repellent. 

drums, cans 

r.s I. 


, solv 



328 

sl.s eth , al , 1 w., ('Oh, bz 



D. 

329 

g per 100 g . 72 eth , 6 al ; 1 w., 
('('h, bz 

i 

i 


D. 

330 

1 reagt'i't; rt fr gerant 

cylinders 

PP 

331 

8 meth al , ethyl eth , aeet , 
bz , gasoline, ethyl acetate, 
si. a.w 

phoUt chi'in S'} II jiharin 

cans, drums 

Sh. 

S.D. 


332 

<0.1w 



333 

imm w 

bh iiding agt ; rebt'areh 

cans, drums 

PP 

334 

1.2% by wt in w 

solv “vuijhte”* re.sins, lacq 

drums 

0. A C. 

335 

« w 

.solv gumb, alkaloids, olh, 
Ucrmicidc 

cAns, drums 

C. A C. 

330 

00*6 W 

bolv cosmetics, gums, alka- 

tank cars, 

IT.S.I. 



loids, oils, derivative base 

drums, cans 


337 

2.91'''®% by wt. in w 

solv . . . 

cans, drums. . 

C.AC. 


• Trade mark. 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

Trade name 

Chemical name 

Formula 

Mol. 




wt. 

ass 

bopropjri acetate . . 

isopropyl acetate 

CHfCOOCH(CHi)2 

102 13 

339 

“ “ ... 


(CHi)2CHCOOCH3 

102.13 

340 

“ 

u 

CHaCOOCHtCHa). 

102 13 

341 

“ alcohol 

isopropanol 

CH»CH(OH)CHj. , 

60 09 

342 

“ beniene 

isopropyl bcnzcijc 

C«HsCH(CHg)j 

120 19 

343 

" ether 

“ ether 

(CH,)2CHOCH(rH3). 

102 17 

344 

“ “ 

‘‘ “ 

(CH,)2CH0CH(CH,)2 

102.17 

345 

Malouic acid 

malonio acid 

CH2(('C0H)- 

104 06 

346 

Mannitol 

d-mannitol 

rf.Hs(OH)6 

182 17 

347 

“ hexaacetate 

mannitol hcxaacctatc 

C6HA(CHi(^0)f. 

434 39 

S4g 

“ monoboratf 

“ nioiiol)orate 

ChHuOsB 

226 00 

349 

Melanilioe 

1 octadecanoate 

melaniUne ociudec mioate. 

(C6H4NH)2CNHC,7Ha6(XX)H 

495 7 

350 

Mesityl oxide 

mesityl oxide 

(CH,)oC:CHCO('H8 

98 14 

351 

.. .. 

4-methyl*3-|)cntenonc-2 

CHsOOCHnCHsh 

98 14 

352 

“ 

mesityl oxide 

(CH3)2CCHCOCHa 

98 14 

353 

Methallyl alcohol 

isobutenol 

CHsCCCHilCHaOH 

72 10 

354 

chlonde 

Bobutenyl chloride 

CHACHglCHiCl.. . 

90 56 

355 

Methane, Pure, . 

methane 


16 04 

356 

Methanol . . 

methyl alcohol 

CH,OH ! 

32 04 

357 

“ 

•* 

CH 2 OH 

32 04 

358 

“ 

.. 

THaOH 

32 04 

359 

Methyl acetate 

" acetati' 

CHaCOtX^Hg 

74 08 

360 

“ “ . r P 

.. 

CHaCOOCHa 

74 08 

361 

" “ , tech. 

u 

CHjCOOTH. 

74 08 

862 

“ acetoacetatc 

“ acetoacetatc 

CHiCOCH.roorH, i 

116 11 

863 

acetone 

“ acetone 

CH2COCH.rH, 


364 

1 “ amyl acetate 

isobutyl carbimd 
acetate 


144 21 
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OEGANIC COMPOUNDS (Continiied) 


No. 

Physi(;al form and color 

Odor 

Purity 

% 

Sp. gr. 

338 

col. hq 

none 

95 by wt 

0 866-0 871^ 

339 

hq 

char 

85-88 

0 8608-0 8648- 
20 

340 

w. wh. liq 

mild, 11 . res 

85-88 

860- 870^ 

341 

w. wh. hq 

pleas, si. bitter tash' 

q<i 

0 78.5-0 787| 

342 

col. hq 

aromatic 


0 862 

343 

col. hq 

t‘thcrcal 

99 

0 722-0 726?^ 

20 

344 

w wh hq 

pung. ethereal 

(“a 99 

0 7238^ 

345 

wh. cr 




346 

col. cr. powd 

none; fa. sweet taste 

100 

1 51W-M 

347 

wh cr 

none; bith'r ta.ste 



34H 

col cr powd . 

uont\ sharp 



349 

amb’r balsam 

fa. fatty j 



350 

col. hq 

mild . j 

86 

0 852-0 856 

351 

straw ycl hq 

peppermint 

i>6 by wt 

0 8546^ 

352 

.straw colored hq 

mild, ethereal 


0 853-0 863™ 

20 

353 

col. hq , poisonous 

char 

98 . 

0 852-0 856^ 

20 

354 

col -straw hq 

char 

95 

0 926-0 929™ 

355 

col. Ra.s 

char plea' 

99 

0 554« 

356 

col. hq 


99 85 

0 7929^ 

357 

w wh hq 

no foreign odor 

99 8 100 ‘ 

792- 793™ 

20 

358 

w wh. hq 

no foreign odor 

99 8 by wt 

7962^^ 

359 

col. hq 

eater . 

99 

0 930-0 940 

360 

w. wh. mobile hq 

fragrant ester 

97 

930- 940^ 

20 

361 

w. wh. mobile hq. . 

fragrant ester 

82-85 

904- 914- 

362 

col. hq 


95-100 

1 074-1 079™ 

363 

w. wh. hq 

n. res 


83 - 88g 
so 

364 

w. wh. hq . 

mild, agreeable 

95 

0 855-0 860^ 


See tvfo foUowiag pages for »ddi« 1217 
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PHYSICAL CONSTANTS OP INDIJSTBIAL 


No. 

Trade name 

Melting 

Boiling 

Distillation 

Flash 

point, °C 

point, “C 

range, “0 

point, °F 

338 

Isopropyl acetate 

-73 4 

8rt ti 

<84 5-nono; >90- 

54 

33& 

-i3 4 


none 

<81 5-none; 915- 
95%, >95-none 

36 

.. ti 


340 

.. 

-73 4 

89 0 

<81-none; 91-90% 

59 





>9.5-none 


341 

" alcohol 

-S9 5 

82 3 . 

<81-noiic; >83-none 

56 

342 

“ benaeuc 


1.52 ,5 


130 

343 

“ ether 

-86 5 

68 4 

<63- none, >69-noue 

15 

344 

.. 

-86 S 

68 4^'w. 

<66-noiK'; >7U-iione 

16 

345 

Malonic acid 

131 2-116 K 




346 

Mannitol 

167 

’ 



347 

“ hcxaacitate 

121 124 




348 

“ mouoborati’ 

7h- SO 




349 

Melaniline octadecanoate 





3.W 

Mesityl oxide 

-46 4 

! 128 0 

1 123-132 

90 

351 

M 

-59 

129 5 

<120-iioiU', >135- 

83 





Iione 


3.52 

n u 

-.59 

12H 7 

110-40%, 126-131- 

78 





i 60% 


353 

Methallyl alcohol ' 


11.5 

<109-nonc, >116- 

92 





1 none 


354 

" chloride 


72 2 

1 <69-none; >77-none 

14 

3.55 

Mcthaijc, Pun 

1.S2 6 

lot 4 



356 

Methanol 

-95 8 

64 .5 

64 5 65 0 

60 

357 

Methanol 

-97 8 

! 64 5 

1 

<64 none, >66 iioni' 

60 

3.58 

.. 

-97 S 

' 64 5 

<64 none; >6.5- 

52 




j 

95%, G6-nouo 

i'approx ) 

3.59 

Methyl acetite 

-98 '* 

.57 1 

55-non(‘, 58-none 

25 

360 

" " , r p. 

-9H 1 

1 

\:u 1 

.55-58 

-16 

361 

" acetate, lech 

-9H 1 

.57 1 

52 5S 

-16 

362 

" acetoacetatc ^ 

-31 9 

171 7 

<91-10%, 90- 0.5- 
8.5%, 

170 

363 

** acetone 





304 

** amyl acetate 

-55 8 . . 

146 3 . . 

<14f)-none, >1.50- 

no 





none 



1218 See two preceding pages for addi> 

tioaal data on above compounds. 



ORGANIC COMPOUNDS (Continued) 


NoJ 

Solubility, 
grams per 100 ml 

Uses 

Shipping 

container 

Source of 
information 

338 


solv 

tank cars, 
drums 

S.C. 

339 

3 226 w 

lacq. solv 

tank cars, 
drums, tank 
wagons, cans 

St. 

340 

4 026 ^ 

uitroeellu solv 

tank cars, 
drums, cans 

U.SI 

341 

1 

ac28 vjr 

solv , thiniie' lacci , germicide, 
preservative, dehydrating | 
agt , mfg. pectin, antifreeze; ! 
rubb. al. 

tank cars, 
drums 

S.C. 

342 

1 W 

ehcm syii 

research quant. 

c.^c. 

343 

1 2220 % hj Wt 111 W 

dewaxing agt , solv 

cans, drums, 
tank cars 

c & c. 

344 

34.5 

72 *0 w 

V s w , s acet , g piT 100 g : 

42 id , Heth : 1 bz , (X'h 

solv oilis, waxes, ethylcellu ; 
extr., del uhteri zing agt for 
art silk 

tank cars, 
drums 

sc 

D. 

346 

8 w 

f' rnicntatum industries, re- 
sins, pharm., form deriva- 
tives, 

rail', iMtrrels. 

At. 

347 

8 ill , amnies, chlorinated sou , 
cth., ketoues; si s other org 
8 olv; 1 w 

lacq hardener, plasticizer 


At 

348 

349 

8 w. , al 8 krtories, polyhj dri( 
al , 1 . other ore. solv i 

8 h.al., acet , ethyl acetate, j 

naphtha, c toluene; i w | 

eleftrolvtir eondeiisors; ivii 
oi mannitol 


At 

G. 

350 

2 7820% by wt iti w 

inter org sin 

cans, drums 

C. AC. 

351 

3 120 by wt in w; w in cnr.'p. 

3 120 by wt 

solv thinners, lacq. nitro., 
gums, resins 

tank cars, 
drums 

sc 

3.52 

3 4% by vol in w 

industrial solv., chem syn , 

1 rust eemov( r 

drums 

C.S. 

3.53 

15 w 

I mfg. syuth. chem , plasties 

drums, tuns 

S.C. 

3.54 

< 0.1 

fumigant; synthesis 

drums, tms 

sc. 

3.55 

iinin 'A 

research 

cylinders 

pp. 

356 

00 W , etb 111 , Oil' comp 

org syn., antifreeze 

cans, drums, 
tanks 
tank cars, 
drums 

C it c. 

357 

oc w , org sdlv 

solv antifreeze, synih per- 
fume, resms, flavors, pharm , 
refng 

cs. 

358 

0C*5 W 

solv. embalming fluid, org. 
denv ba.se 

tank cars, 
drums, cans 

U.S.I. 

359 

24 2207 , lo ill M 

solv cellii nitrate, acetate, 
form lacq , varnishi-s, 
plastics, perfumes 

cans, drums, 
tanks 

C AG. 

360 

31 920 w , al ,( th , 1 viin ludro- 
! carbon solv. 

lacq solv , thinner; org syn , 
extr.fats, oils 

drums 

N 

361 

3 I. 920 W ul.,eth , eoui hydro- 
carbon solv. 

lacq solv , thinner; org syn 
extr fats 

drums 

N 

362 

44 . 520 %, by wt, in w 

org syn 

cans, drums 

C & C. 

363 

mi8C com org solv j 

solvent 

tank cars, 

1 drams cans 

rsi 

304 

0.13'2“%, by wt. in w 

h boilsolv 

, cans, drums, i 
' cars ! 

C. A c. 
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PHYSICAL CONSTANTS OF INDUSTEIAL 


No. 

Trade name 

Chemical iiaim* 
or synonyms 

Formula 

Mol. 

wt. 

365 

Methyl amyl alcohol 

4, methyl pentanol-2 

(CH»)6CHCH2CH(OH)CHs 

102.17 

366 

“ “ earbinol 

methyl amyl carbmol 

CHs(CH2)4(TiOH(^Hi 

116 20 

367 

“ a-amyl ketone 

“ n-amyl ketone 

CH3C0(('H2)4CH3 

114.18 

368 

iV-Methylanihne 

A’-methylaniline 

CJIfiNHCHa 

107 15 

369 

Methyl "Carbitol”*. 

diethvlene glycol moiio> 
methyl ether 

CHsOCHiCH-OCHzCHsOH 

120 15 

370 

“ “ acetate 

CH,iC00C2H40('jH40CH3 

162.18 

371 

“ “Cellosolve”* 

ethlene glyctd monoincthyl 

CHjOCHsCHiOH 

76 09 



ether 



372 

“ “(’ellosoive”* 

ethylene glycol mom*- 

CHiCOOCHaCH-OC'H, 

118 13 


acetate 

methyl ether acetjiie 

CHsCl 


373 

“ <'hlonde 

methyl chloride 

50 49 

374 

" chloroform 

hloroetham 

CH*(X34 

133.42 

375 

dioxolaiie 

methji dioxolane 

(X'lH-CH20(;H(CHa) 

88 10 

376 

“ ethyl ketone 

" ethyl ketone 


72 10 

377 





('H 1 COC 2 H 4 

72 10 

378 

“ formate 

’* formate 

HCOOCHa 

60 05 

379 

of-Methyl-d-glucosid< i 

a-m» thyl-d-glucosidc 

C7H»0. 

194 18 

380 

Methyl-3-hydroxy- i 

butyrate 

4-Methyl-2-hydroxy 

me thyl-3-hydroxy butyrate i 

CHiOHOHCHjCOOCH* 

118 13 

381 

4-methyl>2-hydroxy 

C.H4N:C(0H)CH:C(CH4) 

160 19 

382 

quinoline 

Methyl isobutyl ketoiu' 

quinolni'' 

h(‘Xone 

(CHal^CHCH^rOCH^ 

100.16 

383 



4-methylixntanone-2 . 

(CH»)2CHCH2C0('H., 

100 10 

384 

“ laetab' i 

methyl lactate 

CJIiOaCHa 

104 10 

385 

“ phthalate 

dimethyl phthalat< 

(:..H4(co2CH6)« 

194 18 

386 

1-Mcthyl-l-phenyl- 

a-methyl sterene . 

CeHiCCHiCH* 

118 17 

387 

ethylene 

a-Methyl tetraacetyl- 

a-methyl tctraacetyl-d- 

1 

CiiH220io 

362 33 


d-glucoside 

gluceiBide 

CUH 22 O 8 


388 

Methyl tetramethyl 

methyl tetramethyl 

260 29 


glucoaide 

glucoHide 

C»Hi«0,. 


389 

Monoacetone glucoae 

monoacetonc glucow* 

220 22 

390 

M ODoehlor obenzeiK' 

monoehlorola-nzeiie 

aHiCi 

112 56 

391 

Monoethanolamine 

j 2-hydroxycthyl amim 

HOCH2CH2NH. 

61 08 

392 

Moooethylamiup 

1 ethylarainc 

C2H4NH2 

45 OS 

393 

Monoisopropanolamiiie 

1 morioi.Hopropanolamine 

1 1 

CHi€H(OH)CH2NH2 

75 11 


Trade mark. 
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OSGANIC COMTOUNDS (Contlnned> 


No. 

Physical form and color 

Odor 

Purity 

% 

Sp. gr. 

365 

w. wh. Uq . 

mild 

99 

0 808- 811^ 

366 

col. liq 

mild 


0 816- 821 

367 

w. wh. liii , 

agreeable . . 

95-100 . . . 

0 816-0 82lg 

20 

368 

straw colored liq 

char, aminc-hke 



369 

col. hq 

mild, n.res . 


1 030-1 040- 

370 

col, liq ... . . 

mild 

99 . 

1 0396 

371 

w. wh. liq 

mild, n. rt'S 

-89 5 

0.961-0 966^ 

20 

372 

col. hq 

pleas. estiT 

95-100 

1 003-1 008 

373 

col. gas under press.-w. wh. hq 

ethereal, fa. sweet 

99 87 

0.909M’ 

374 

cl. col. hq 

mild, chloroforra-hke 


1 332- 

25 

375 

col. liq 



0.982 

376 

col. hq 

typical ketone, les.s pung 
than acet. 


0 8047j 

377 

hq.. 

char 

98 

0 8037-0 8067^ 

378 

w, wh col li(| 

pleas. ethfTojd 

1 95-100 by wt 

.9^-98^ 

379 

aid 


i 


380 

col. h(i 



1 0559 

381 

sld 




382 

w wh liq 

none . 

9.5 

0 799-0 804^ 

383 

w wh li(i 


99 by wt 

0 8004^ 

384 

w. wh. hq 

mild, n. res 

95 by wt 

1 087-1 097 

385 

w. wh. hq 

none . . 

99-100 

1 192-1 194^ 

386 

col, hq 

styrene-hke 


908| 

387 

sld 




388 

vise, oil 




389 

sld ! 




390 

cl. col. liq 

aromatic 

tech 

1.107^ 

391 

w. wh. hq 

distinct anun 

97-100 

1.017-1.027^"- 

392 

w. wh . . ! 


100 ... 

0.79-0.8(^ 

393 

liq j 

si. amm. 


0.981 


See two followiiw {Mges for addi- 
tioDal data oo above compounds. 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

Trade name 

Melting 
point, °C 

Boiling 

Distillation 

Flash 

point, °C 

range, “C 

pomt, “F 

365 

Methyl amyl alcohol . 


131 8 

<125-none; >136- 

130 





none 


306 

“ carbinol . 


160 4 

147-154 

160 

367 

“ n-amyl ketone. . . 

-26 9 

150 6 

<147-none; <149- 
5%; <152-96% 

120 

368 

AT-Methylamline . 

-20 


194 9-5%; 196 7 

95% 

185 

369 

Methyl “Carbitol* 


193 2 

<l^-nonp, 

200 




> 195-none 


370 

“ " acetate. 


209 1 

203-212 

180 

371 

“ “Cellosolve"* . 

-89 5 

125 0 

<122-nom', 

115 





> 126-none 


372 

“ “ acetate 

-65 1 

144 5 

<132 -none 
> 152-nono 

140 

373 

chloride 

-97 7 . 

-24 22 

-23 7-24 7 

632 

374 

“ chloroform. . . . 



74-5%; 74 8-9.5% 

none 

376 

“ dioxolane.. . 


81-82 



376 

“ ethyl ketone 

-86 4 

79 6 . 

<79-nonc, 

34 





>80 5-noni‘ 


377 


-86 4 


78-5%: 82- 
85%; 84-none 

24 

378 

“ formate .... 

-99 8 

31 8 . . 

<31 5-nonc; 

-25 6 





>35 0-none 


379 

a-Methyl-d-glucoeide .. 

165-166 




380 

Metbyl-3-hydroiybutyrate 


174 9 .. 


180 

381 

4-Methyl-2-hydroxy 

222 




3S2 

qumohnc 

Methyl isobutyl ketone 

-77 2 

116 0 

<lll-none; >117- 

75 





none 


383 

<• <1 II 

-83 5 

115 9 

<114-nonc; >117- 

81 





nonc 


384 

“ lactate 

-66 

, 144 8 

<115-none; 141- 
145-60% >165- 

142 





nonp 


385 

“ phthalate 


282 

< 186-none > 194- 

310 





none 

1 

386 

1 - Mcthyl-1 -pbenylethyleno 

<-20 


164 (1-5% 

166 2 -95% 

129 2 

387 

a-Methyl tetraacetyl-d- 
Riucoside 

Methyl tetrametbyl 

100-101 1 



388 

145-150‘ I 





glucOBide 





389 

Monoacetone glucose . 

157-158 




390 

Monochlorobenacne 

-46 . 

130 6 

130 6-131 8 

87 8 ... 

391 

Monoethanolaminc 

9 9 . 

170 5 

165-173, 90% 

200 

392 

Monoethylamine 

-80.6 



<0 

393 

Monoisopropanolamine 

i 

1 

45» 




Trade mark. 
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OfiOANIC COMTOUNBS <CoirtLuied)^ 


No. 

Sulululity, 
grams per 100 ml 

Uses 

Shipping 

container 

Source of 
infonziatiou 

305 

1.55"% by wt. in w . 

lacq.form., prep.eBters 

cans, drums 

C.AC. 

366 

0.36*®% by wt. in w. . 

plasticizer, xanthates, drugs. 

drums 

C. &C. 

367 

0.43*“% by wt. in w 

pharm., wetting agt. 
solv.rubber, mtrocellu., syn, 
resins 

'‘ans, druias 

C.&C. 

368 

.01 w , meth al., eth., CC’U, bz , 


D 

36S 

acet 

» w.; misc.most org. solv . . 

solv.dyes, org syn . 

cans, drums 

C. & C. 

370 

00 W 

lacq solv . . , 

research quant. 

C.AC. 

371 

00 W 

rapid drying, vannslieB, 

cans, drums 

C.SlC. 

372 

« w., raise com.org.8ulv 

enamels; dyeing leather 
solv. ceUu.acctate 

cans, drums 

C. & C. 

373 

303»-**w ... 

refrigerant 

steel cylinders 

An 

374 

acot., al., bz., CC’b, eth.; i.w. 


. 

D 

375 

59.0*®% by Mkt. in w 

Bolv.cellu.esters 

research quant. 

C AC. 

376 

raise uitrolaeij.solv.; imm.w. . 

Bolv., dewaxing lubr. oil, 

tank cars 

SC. 

377 

23 4*®w 

plastics; art leather, airplane 
dopes; synth.rubber 
lacq., dewaxing, sohr,, art 

tank cars, 

St 

378 

28 95w ... 1 

leather airplane dopes; pruit- 
iiig; solv. svnth.rubber 
fumigants, lar\’acide 

tank wagons, 
drums, cans 
drums, cans 

cs. 

379 

8.mcth al., ethanol, w , i ctli 1 


... i r.p. 

380 

acet j 

« w 

chera. inter 

rese..rch quant 

C.AC. 

381 

' ehem.syu , ! 

research quant 

r & C. 

382 

1 98*®w , raise, most orn solv. 

lacq solv extr 

can*', drura.^ 

V AC. 

383 

384 

V.S. w., most urg liq 

solv cellu.awtatc, natural it 
spth. resins, gums, waxes { 
8olv.oellu.acetate . 

caiw 

S.C. 

C.S. 

385 

raise com org solv ; iram ga-s 

|)I:i4ieizer. 

tank I'ars, 

rsi. 

386 

00 aeet., bz., CCU, cth., 


drums, cans 

D. 

3S7 

388 

mrth.al., i.w. 

8.CHCb, acet., etli., Crh. ct i 
aoet. 

5 w.; sCHCb; sis. eth., pet. 

eth. 

i 

i 

i 

r.p. 

r.p. 

389 

a.w., ethanol, meth. ul 

i 


rp. 

390 

a. al., eth ; i w 1 mfg sulfur dyes, poison gases. 

tank cars .... 

S.P. 

391 

oo w 

phenol, aniline 
extr. COi 

cans, drums 

c A r. 

392 

8.W.; meth. al, eth> 1 eth., aeet., 

lufg. dyestuff inter. . 

cans, drums 

Sh 

393 

bi., gasoline, eth\'I aeeUte 
«o W 

prep, soaps with fatty acids 

resmeh quant 

C AT. 
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PHYSICAli CONSTANTS OF INDUSTRIAL 


No. 

Trade name 

Chemical name 
or synonyms 

Formula j 

Mol. 

wt 

394 

Monomethylamine . . 

monomethylamine 

CHiNH-2 

31.06 

395 

M ono-7i'B utylamine 

l-«mino butane . . . 

€4H»NH2 

73 14 

396 

Morpholine 

morpholine 

0:(CH2CH2)2:NH 

87.12 

397 

“ ethanol 

“ ethanol 

(’H>CH20CH2CH*N(’H-.CH20H 

131 17 

398 

“ ethanol 

ethyl ether 

ethyl ether 

CH:CH20rH..CH2NC..H,()r2H6 

1 .1 

159 23 

399 

1-Naphthyl acetic acid 

a-naphthal(*ne acetic acid 

I’i2HioOj 

186 20 

400 

Neohexane, Pure 

2, 2 dimethyl butane 

lCHj)aC('H2rH3 

86 17 

401 

mcfa-Nitro acet-para- 
toluide 

meta-nitro acet-jwru- 
toluide 

(’HiCONHC«H2NO-('H3 

194 19 

402 

mef o-Nitro para- 
toluidme 

3-nitro-4-ummo toluene 

CeHaCHiNHiNO^ 

1 152 15 

403 

Nonaethylene glycol 
hexaricinoleate 

nonaethylene glj I'ol hexa- 
ncinoleate 

Ci26H28o022 

2096 7 

404 

Nonaethylene glycol 
monostearate 

nonaethylene glycol 
monoskarut*' 

HOCH 2 CH 2 (OCH 2 (Ti 2 ) .OCj 7 - 

Ha^ro 

680 5 

405 

Octaldehyde 

2-ethylhexanal 


128 21 

406^ 

Octyl acetate ^ 

octyl acetate 

CH3CCKX"H.rH((\>HoK\Hi, 

172 26 

407 

“ amine . i 

“ amine 

CH3(fH2)»('Ha',H6U'H2NH2 . 

129 24 

408 

Paraldehyde. U S P XI 
Ciradr- 

^ paraldehyde 

((’HhCHOi 

132 16 

409 

“ tech 

“ 

(CHsCHOjj 

132 16 

410 

Pentachloroethane | 

fK*ntaehlnr<M'thane 

CHCliCCU . 

202 31 

411 

Pentachlorophenol j 

1 

p«'iitaehlor<>pheii.»l 

rur«()H 

266 35 

412 

Pentaerythritol j 

pentaerythritol . 

CICH^OH)! 

136 16 

413 

Pentaerythritol tetra- 
acetate 

pentaerythritol tetra- 
acetate 

C(CH2CX)CH,). 

304 29 

414 

Ti-Pentane, Pure 

n-pentaii'* 

(UICHsM'H , 

72 09 

415 

Pentaphen 

/>-<fr/-am}l phenol 1 

rHHuC.HiOH . , 

164 24 

416 

Perchlorobenzene 

hex'ichlorolM*n«eiie 

(\VU 

284 80 

1 

417 

Petrohol 91% 

1 

proi>anol-2 

CHaCHIOHK'h* 

1 

60 09 

418 

1 

Petrohol 99% 

propanol-2 


60 09 

419 

Phenetole 

phenetole . 


122 16 

420 

Phenoxyacetic acid 

phenoxyacetic acid 

rr.H.OCH2COOH 

152 14 

421 

/9-PheQoxy phenetole 

l,2,diphenoxy ethane. 

1 CsBUOCHiCH <X\H^ 

214 25 
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0B6AMC COMPOUNDS (Continued) 


No. 

Physical form and color 

Odor 

Purity 

% 

Sp. gr. 

394 

flam gaa 

strongly amm 

98 

699=^ 

395 

w. wh 

amm . . . 


0 74-0 76| 

396 

col. liq 

sharp, amm 

98-100 

0 999-1 004 

397 

liq 



1 0724 

398 

hq 



0 9648 

399 

w cr 

none 



400 

flammable paniHin 


9!) 

0 649^ 

401 

yel or 




402 

orange-red monocl or 

typical intr(M‘omp 

ra 98 

1 312 

403 

aralKT liq 

fa. fatty 


0 96024 

404 

crcam-oolons’l soft sld 

fa fatty 


1 0053fl 

405 

col hq 

mild char 


0 8196 

406 

col liq 

ester 

99 

0 87(H> 875^ 

407 

liq 

si amm 


0 792 

408 

w wh liq 

pleas 

99 

904^ 

409 

w wh li<i 

picas 

98 

993| 

410 

col liq 

mild pleas 


1 670| 

411 

wh cr 

phenolic 



412 

wh ir |s)wd 

none 


1 35^ 

413 

wh or jMiwd 

none 

99 .. 


414 

flammable col lu| or 

sweet, non-eorr<e.ne 

99 

0 626j 

415 

ycl li(i 



0 92-0 93»4 

416 

wh.-pa A el need 1 




417 

liq 

char 

90 9 

818- m2^ 

20 

418 

hq 

char 

99 

0 786- 7937- 

20 

419 

col. refractive liq 

pleas ehar 



420 

It tan or 

none 



421 

wh cr 

pleas 




See two following pages for addi- 
tional data on above rom|W)undB. 
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PHYSICAL CONSTANTS OP INDUSTEIAL 


No. 

Tnidc m»mo 

Melting 

Boiling 

Distillation 

Flash 

point, “C 

point, “0 

range, “C 

point, “F 

394 

Monomethylamme 

-9? 5 

-6 Oto 


32 5 




-5 



395 

Mono-r?-Butylamine 

—50 5 

77 8 . 

not <73 0; not >86 0 

<40 

306 

Morpholuic 

-3 1 

128 9. 

120-132 

ilOO 

397 

MoriAiolme ethanol 


225 5 . 


210 

398 

Morpholine etLinnl e(b>l 
ether 


206 2 



399 

1-Naphthyl acetic acid. 

132 4-135 3 

1 



400 

NcohcTanc, Pure 

-98 

1 40 5 


-54 

401 

mrfa-N'.tro aott-p/ini- 

82-84 

i 




toluide 





402 

m t’fa-Nitro-parn-toUi idiiie 

114-115 




403 

N onacthylene glycol 


i 




hexancmoleate 





404 

Nonaethylene glycol mono- 

25-30 





stearate 





405 

Otaldehydt 


164 1 

150-165 

125 

406 

Otyl acetate 


198 6 1 

<192 -none, 

190 





>202-none 


407 

" ammo 


167-168 



408 

Parald-hydc, r 8 P Xf 

11 mm 

124 5 

120-125 

111 2 


Gradt 


1 



400 

Paraldfhvde, t<<h 

10 ('.ipprov ) 

124 5 

100-127 

111 2 

410 

Pentachloroethain 

<-20. 


159-5^ , 161 4-95',;, 

none 

411 

Peutachloroph-'iiol 

187 1-189 1 




412 

Pentaorythritol 

257 

27(?« 



413 

Pcntaerythritol tetra ace- 

80-81 

22.5*" 




tate 





414 

n-Pentane, Pure 

130 

36 0 


-59 

415 

Peniaphen 

not <91 



232 

416 

Percx-hlorolK-nzciic 

229 0-230 6 




417 

Petrohol 91% 

-85 8 . . . 


79 5-, so 7 

63 

418 

“ 99'^ 

-85 8 . 


80 5-82.5 

50 

419 

T'hcnctole 

<-20 . 


73-5%; 74 H-95% . . 

145 4 

420 

Phenoxyacetic acid 

99 9-101 .5. 


1 

i 


\2l 

fi Phenoxv phenctol 

»S 9-9(1 0... 1 

1 


1 ! 

1 


See two prewjding pages for addi- 
tiouuL data oo above compounds. 
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OSGANIC COMPOUNDS (Continuei) 


No. 

Solubility, 

Uses 

vShippiug 

Source of 

grami! per 100 ml 

container 

information 

394 

V.8.W , al; s eth 

tanning, dyestuffs 

drums, bottles 

c.s. 

395 

8.W., bz , acet., methyl al , gaso- 

raw mat. mfg phann., dye- 

cans, drums. . . 

8b 

396 

line, ethyl acetate, ethyl eth. 

stuffs, rubber chem., emulsi- 
fying agt., dfisttuig agt. 



00 W 

corrosion inhibitor, solv dyes, 
resins, waxes, shellacs 

cans, drums 

C AC. 

397 

00 W 

syn drugs, rubber accel 

research quant 

C AC. 

398 

00 w 

sj'ii drugs, rubbtT accel 

researth quant 

C AC. 

399 

g, per 100 g • 83 meth al , 22 
eth , 1 ecu, 7 bz , 71 acot , 
.04 w 



D 

400 

imm VP 

rcbcarch 

caas, druiiL' 

P.P 

401 

s. al., moth ul , eth , al .s w 

dye mtiT 

drums 

Pa. 

402 

8.al., con. H.-SOa; v si s b w. 

hansa yellows, toluidine 

barrel.^ 

Pa 



toneis 



403 

disp. w , s. org soh , i al . 

disp w , b al , acet., ethyl ace- 
tat<‘, toluene, h naphtha 

lubricant, water-oil enmlsifaer, 
hydraulic fluids 

drums 

G 

404 

soapless emulsifier, thickener 

drums 

1 " 

405 

007»' w 

blend, perfumes 

drums 

i C A C 

406 

* w , . 

solv. mtro. & resins . . . 

(ans, drums 

C A C 

407 


chem. syn 

drums 

C.AC 

408 

11.7-Ovt', « com. solv 

soporific . . . 

druras, tank 

N. 

409 

11.7-'"w 

mfg. resins, plastics; tanning 

1 cars 

1 drums, tank 

N. 



leather: sucii so!\ , ph.sti- ' 

f'n'N 




cizer 1 



410 

« meth al , eth , CCU, bz , 


1 

D 


acet , 1 w j 




411 

g ij<‘r 1(X) K : .5.3 icot , 11 bz , 


' 

D. 


i 4 CC'h, 148 eth , 57 meth. 1 
al, 002 w. ! 




412 

6.66'^w ; V si b al , i eth 

prep alkyd resiics, org. syn 

i cartons, drums 

N. 




Wrt'ls 


413 

V s al , b. (>tb : V .s' 3 w 

plasticizer lellu acetate, ni- 
trate lacq , pla.stics 

cartons, drums. 

\. 

414 

Hum H 

lab reagent 

cans, drums 

P P 

415 

s 10% KOII, oil, al , (111 , bz , 

t germicule, fumigant, pharm 

1 

cans, kittles, 

Sh 


chloroform, acet , i.w. 

kirrcls 


410 

t 3 eth : s (’("I i; si s hz , i w , 
al 

oo2«W 



D. 

417 

soil , 'iiitisepties, cosmetics 

tank cars, drums, 
tank wagons. 

St 




1 solv. autisepticb, casmeties 

cans 


418 

CO ‘iiyf 


tank cars, drums. 

|8t. 




tank wagons, 





cans 


419 

00 bz., acet., ecu, eth , meth 
al.; i.w 



D 

420 

V B.al : g pc'r 1(K) g : 29 eth , 3 



D. 


bz.. 1 w ; i ecu 



421 

g per 100 g ■ 23 aeet., 27 bz , 7 
(TU, 9 eth , 2 mi'th. al ; 1 w I 



D 
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PHYSICAL CONSYANTS OF INDVSmiAL 


No. 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol. 

wt. 

422 

Phenyl “Cellosolve”*.. 


C«H»0C2H40H 

138.13 

423 

" diethanolamine 

phenyl diethanolamine . 

C«HtN(CH2CHiOH)2 . 

181 23 

424 

i-Phenyl diphenyl 
ether 

Phenyl ethane 

“ xenyl ether. . . 

CfiH60C6H4C6H& 

246 29 

425 

ethyl benzene 

CzHsCaHi . . 

106 13 

426 

“ ethanolamnie 

phenyl ethanolamnie 

CeEUNHCHiCHjOH 

137 18 

427 

“ methyl 

" methyl p)rrazolone 

C6HtN.N:C(CH»)CH?CO 

174 20 

428 

pyraiolone 

Phenyl morpholine 

“ morpholine 

cmNCHjCHaOCHsCH- 
1 1 

163 21 

429 

Phorone . 

phorone. .. . 

(CH3)2C:CHC0CH:C(CH,); . 

138 2 

430 

Phosphen 1 

diphenyl mono-(Hcrt 

(CHi)iCC*H40P(0CbH«)20 

382 39 

431 

“ 2 

butyl phenyl) phosphate 
di-(j>-<cr<-butylphenyl) 

CssHiiOlP. 

438 49 

432 

“ 3 

monophcnyl phosphate 
diphenyl mono((H;hl<M‘o- 

CisHuOiClP 

360 73 



phenyl) phosphate 

C 1 SH 18 O 4 CI 1 ? 


433 

“ 4 

di(o-chloropheayl)mono- 
phenyl phosphate 

395 18 


434 

“ 5 

diphenyl mono{o-xenyl) 
phosphate 

di(<v-xenyl)monophenyl 

Cj4Hi904P 

402 37 

435 

“ 6 

C»oH2iP04 . 

478.47 



phosphate 



436 

“ 7 .! 

tri-(p-tert-butylphenyl) 

CI 0 HI 9 O 4 P 

494 60 

437 

•• 8 

phosphate 

tri-o-chlorophenyl 

Cl8Hl204Cli]* 

429 63 



phosphate 


1 

438 

9 

tn-o-xenyl phosphate 

CuHnOiP 

554 56 

439 

' Piperazine . 

i 

piperazine 

NHCH2CH2NHCH2CH' 

i_ . i 

86 14 

440 

Propane, Pure 

propane 

CH 3 CH 2 CH. 

i 44 09 

441 

Propionic anhydride 

propionic anhydride 

(GH,CH2C0)2:0 

130.14 

442 

Propiophenone 

ethyl t^enyl ketone 

C6HiCOC2H6 

134 17 

443 

Propyl p-hydroxy- i 

propyl p-hydroxy- 

CioHnOa 

180 20 


benzoate 

benzoate 



444 

Propylene chlorhydrm 

chlorisopropyl alcohol 

1 

CHiCHOHCHsCl 

94 54 

445 

anhyuTOua j 

Propylene diamine, 
anhydrous 

propylene diamiue 

CHiCH(NH2)CH2NH2 

74 13 

446' 

Propylene dibromide 

“ bronudo 

CHjCHBrOH 2 Br 

201 91 

447 

Propylene dichloride 

“ dichloride 

CH3CHClCH.ri 

112 99 

448 

Propylene glycol 

l,2-<iihydroxypropeno . . . 

CH3CH0HCH20H 

76 09 

449 

Propylene glycol di- 

propylene glycol dincin- 

CH3CHCHi(Ci7H«OHrO(')), 

639 14 


ricinoleate 

1 oleate 



450 

“ “ di- 

stearate 

propylene glycol distearatc 

CH3CHCH2(C,7H,sCOO)i 

609 U 

451 

“ “ mono- 

propylene glycol mono- 

CHiCHOHCHzOOCCnHtt. 

342 54 


“ “ stearate 

atrarste 




Trademark. 
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0BGANIC COMPOUimS (Contiiitted) 


Na 

' Physical form and color 

Odor 

Purity 

% 

Sp. gr. 

422 

w. wh. hq 

fa. aromatic 


1 io&-i.in 

423 

liq 




424 

It. yel. cr . 

none . . . 


1 109|! 

425 

cl. col, mobile liq . 

pleas 



426 

liq .... 



1.094-1 099 

427 

wh. sld . . 

none . . 



428 

liq 




429 

yel. hq 

geranium-like 


0 8791 

430 

«ool.pa straw mobile perm liq. 

□one .... 



431 

cl., col. vise. per. hq 

none . . . 


1 

432 

cl. col. pa straw mobile perm, liq. 




433 

cl, col -pa. straw mobile perm, liq 




434 

cl. col mobile liq 

none 


120^ 

435 

cl. col vise. hq. ... 



1 20~ 

436 

wh cr. sld 

none . . 



437 

wh. aid or cl col. sld 


1 38j 


438 

wh. gran sld . . 

none j 



439 

hq 

amme-hke | 



440 

ool. tlammable gas 

char plea.s. sweet 

99 9 

0 503f 

441 

col. hq . . 

pungent 

96-100 . 

1 0119 

442 

pa lemon colored hq. . 

8w<*ct pleas j 

ea 95 

1 015 

443 

wh. cr 

none 



444 

w. wh hq ... 

nul(i, n. res 

46-64 . 

1 127(^ 

30 

445 

col. Iiq 

amm 


1 0 8732 

440 

cl. cd. heai'y liq . . . . 

sweet . . 


1 943| 

447 

w, wh. hq 

chloroform-hke 


1 1. 157-1. 163? 

20 

448 

w wh hq 

almost none 

99 . . 

1 037-1.039^ 

449 

amber oil ... 

fa. fatty ... 


0 942^ 

450 

cr. colored sld 

fa. fatty 


0 9< 

151 

cr. colored soft sld . . . . 

fa. fatty . . . 

! 

0 98|| 


See two fdlowitiK pages for addi* 1229 
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PHTSICM. ^ONSTAirra OV’ nrVCSTBUL 


No. 

Trade name 

Melting 
point, *C 

Boiling 
point, ‘'C 

Distillation 
range, “C 

Fhiah 
point, P 

422 

Phenyl “Cellosolve”*.. 

14 0 

244 7 ... 

240-248 ... 

260 

423 

“ diethanoUmiae . . 

58 




424 

T-Phenyl diphenyl ether . 

27.fi . 

205 


359 6 

425 

Phenyl ethane. 

<-70 ... 


135-5%; 137-95%. . 

68 

42fi 

427 

" ethanolamine . 

“ methyl pjTaaoloiie. 

15 4 

128 ... 

285 2. . . 

289®“.... 

280-290. .. 

305 



428 

" morpholine 

57 

268»»® 



429 

Phorone 

28 0 .. 

197 9 . . 


185 

430 

Pbosphen 1 . . 

<0 .. 

245-260®.. 


>437 

431 

2 . . 

<0 . .. . 

260-275® . . 


482 

432 

“ ‘3 

<0 . . .. 

240-256® . . 


>419 

433 

“ 4... 

<0 . 

255-270®. . 


>437 

434 

“ 5 .... 

<0 . 

250-285® 


487 

435 

*• 6 


285-330.. . 


482 

436 

•' 7. . . . 

102-105 . .. 

300® . 

i • 

527 

437 

8 

35 


255-265®. 

545 


“ 9 

113-115. . . 









439 

Pipcraiine . 

104 . . 




440 

Propane, Pore 

-190 

-42 2 


-140 

441 

Propionie anhydride 

-43 . . 

169 0 . 

160-175 

163 

442 

i 

f 

16 4-17 5 . 

216-218, 80% 

215-218, 80% 


443 

Propyl p-hydroxyb('iuso8te. 

96 








444 

Propylene chlorbydrin 


127 4. . 


125 

445 

446 : 

447 

Propylene diainme, 
anhydrous 

Proj^rlene ^bromide . . 

Pixqnrlme diehloride . 

<-80 

119 7 ... . 

95 9 

139 6-5%; 

142 0-95% 
<93-n(mc; >99-n(me 

160 

none 

70 

448 

449 

450 

Propylene idycol 

Propytene idycol 
diricinoleatc 

Propylene (dycol distearato 

<-60... 

188 2 .... 

<l80-nonc; <195- 
90%: >210-nonc 

225 

34-85... . 




451 

Pre^ykne c^ycolmono- 
ateante 

37-39 









mark. 
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ORGANIC COMPOUNDS (Continued) 


No. 

Solubility, 

Uses 

Shipping 

Source of 

grams per 100 ml 

con tamer 

information 

422 

2.6720% by wt. in wt 

fixative for perfumes; org. syn. 

■ 

cans, drums 

C &C. 

423 

3.34“!% by wt in w 

inter 

cans, drums 

C AC 

424 

g per 100 g : 100 eth , 100 
CCh, 100 bz , 100 acet.; i.w 



D. 

425 

« cth , ecu, 1 ) 2 ., al ; 1 w 



D. 

426 

4.58“% by wt in w 

syn djifi, inter 

cans, drums 

C. & c. 

427 

1 0“% by wt. in w 

inter org syn ; pharni 

drums, barrels 

C AC. 

428 

1.0“% by wt. in w 

syn.drugs, rubber aceel 

research quant 

C AC 

429 

0 1 V^% by wt. in w 

inter 

cans, drums 

C AC 

430 

00 bz., CCU; V s..al ; s V M P 
naphtha; i.w. 

w ecu, bz , V s.al ; s V.M P 



D 

431 



D 


naphtha; i w 




432 

CCU, bz ; V.S al , si s V M P 
naphtha; i.w. 



D 

433 

CCU, bz., vsal; slsVM.P. 
naphtha; i w. 



D 

434 

CCU, bz; vsal; sls.V.M.P 
naphtha; i.w 



D 

435 

00 bz , CCU; V s.al.; s. V M P 
naphtha; i.w. 



D 

436 

aobz., CCU, g. per 100 g : 2 al.; i 



D. 


I.w. 


] 


437 

00 bz., CCU; V s al; si s V.M P 
naphtha; i w 


j 

D 

438 

g per 100 g : 8 bz., 1 CCU; si s 
V.M.P naphtha; i w.,al 

1 


D. 

439 

15“% by wt m w 

syn druK^ 

research quant 

C AC 

440 

Irani w 

refng , reagent, org syn 

cylinders j 

PP. 

441 

d.w 

e.steritj ing agt 

1 1 

C AC 

442 

s. eth , bz : i w 


tins, l)ottles i 

Pa 

443 

g per 100 g ; 105 acet , 100 



D. 


meth al , 50 eth , 3 bz , 

.5 CCU; i w. 

ehein syn 



444 

00 W 

jugs, carboys | 

C. A C. 

445 

OO W 

(•ln*m..sy 'i 

drums 

C. A C. 

446 

acet., bz., CCU; vs eth ; s al, g 
per 100 g. 0 2‘5 w 

1 ell ‘ailing comp , org syn 


i'" 

447 

0.3“% by wt. in w 

cans, drums 

1 C. A C. 

448 

00 w 

) solv , anti-freeze 

cams. druHLs, 
tank cars 

^C AC 

1 

449 

s. al., naphtha; i.w 

j hydraiilie flinds, lubrioants. 


■G. 


1 pla.stieizer 


450 

8. naphtha, h.al ; i.w . 

i 



451 

8. acet.. ethyl acetate, h.al.. 

j suppositoru's; emulsifier with 


|G 


toluene, naphtha; i.w. 

1 soap 

1 

1 
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PHYSICAL CONSTANTS OF INDCSTEIAL 


No- 

- ' 

Trade name 

Chemical name 
or synonyms 

Formula 

Mol. 

wt. 

452 

Propylene oxide. . 

propylene oxide 

CH 3 CHCH 2 O 

58 08 

453 

“ , Technical 

propylene 

CH 2 CHCH 3 

42 08 

454 

PjTO.sal 

antipyrene acetyl sality- 
lato 

C'juHsoObN 1 , 

368 38 

455 

Resorcin 

meta-dihydroxv benzene 

(\H4(0H)> 

110 11 

456 

Salicyl salicylic acid 

salieyl salicylic acid 

(''I 4 H 1006 

258 22 

457 

SOA* 

sucrose octa acetate 

C.2Hu03(CK)CCH3)k 

678 59 

458 

Sodium benzpiie*m«ta- 
disulfoiiate 

sodium Ix'iizene mta- 
disulfonate 

C..H4(S03Na)2 

282 21 

459 

“ diphenyM- 

sulfoiiatu 

dipheiiyl-4-bulfoine acid 

CuHsOiSNa 

256 25 

460 

Sorbitol hexaiic(‘tat(‘ 

sorbitol hi'xaiieetate 

(\.HsO..(CH3CO).. 

434 39 

461 

Span 20 

sorbitan monolaurate 

r.H40(OH)<(OcoruH>3n 

346 3t 

462 

“ 40 

“ moiiopalmitate 

c..HsO(OH)iororcH:)mrHdt 

402 3t 

463 

" 60 

“ nioiiostearati’ 

r.,HsOfon),(>(T)((’H.):.,(Ti,t 

43(1 4t 

464 

80 

*’ monoolciite 


428 4t 

465 

“ 85 

I “ trioleati 

(’.,HsOfOID{OrOCi7HMl-+ 

957 Of 

466 

1,2,4,5-Tetrachloro- 
bcnzenc 1 

j l,2,4.5-tetra(hlorolM-uzeiM ; 

1 

, ('..H-ru 

215 90 

467 

Tetrachloro hydro- j 
quinone 

tetrachloro hydroiiuinoiie 

(VH-OA'li ! 

247 90 

46S 

2 3,4,6 Tetrachloro- | 

2, 3, 4,6 tetra<‘hlor()ph»*nol 

(VH-on. 

231 90 

469 

1 phenol ; 

1 Tetrachloroquinone 

ehloraiul 

('14(7.0. 

24.') 89 

470 

Tetradecaiiol 

tetradeeanol 

CnH.,OH 

214 3S 

471 

Tetraethaiiolamraoii- , 
lum hydroxide 

tetraethaiiolainmonmm ; 
hydroxide , 

fII(){'IL(’H.)iNOH 

211 26 

1 

472 

Tetraethyl-Tie (ilycol 

b traethylene ulyeol 

H()if'H{'H.O)3riij(Tf.{m 

194 23 

473 

Tetrai'thyicne 

tetraethylciie ixTitaraine 


1S9 31 

474 

pentarnine 

Tetraglycol dichloride ^ 

tetraglycol dichloride 

(f'lrH-cii-oriijCiiiO 

231 12 

475 

Tetrahydrofurfuryl 
alcohol j 

tetrabydro-2-furanear- 

hinol 

(bllTOt '11.011 

102 13 

476 

1 Tetrahydrofurfuryl i 

Klycolate 1 

tetrahydrofurfuryl 

glyeolab* 

(ri{..)i(’HO(’H/)or(’H.oii 

IbO 16 

477 

Tetrahydrofurfuryl i 
levulinatf' j 

ti’trahydrof urfuryl 
levulmab' 

(('IIO/K'IK'H. (>()(' 

200 1 

47K 

Tetrahydrofurfuryl 

oi(‘ate 

Tbodiphenylamine 

tetrahydrofurfuryl oleatc. 

(CHi)3O(lI0H;OO{T,7H,,, 

366 6 

479 

phenotbiazine 


199 26 


* Tradp mark, 
t Tbeort'tJcal. 
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ORGANIC COMPOUNDS (Continued) 


No. 

I’hysical form and color 

Odor 

Purity 

% 

Sp. gr. 

452 

w. wh liq 



0 831-0 836|? 

20 

453 

olefin 


!).> 

0 520^ 

454 

wh. powd 




455 

si ycl sld 

fa , peculiar 

>08 

1 2S515 

45G 

wh powd 

HOIK* 



457 

wh rr powd 

intensely bitter taste 

99 min 

1 28 (fused) 

458 

It. pk sld 

1 none 

! 


45!) 

fine wh (T 1 

1 aromatic 



460 

wh (T 

' none, bitter after-ta-ste 


1 342" 

461 

amber colored vis{ous oily Ikj 

' fatty 

tech 

1 00-1 06 

462 

yel wax 

f.uiit, fatty 

tech 

1 00-1 05 

463 

ycl britth wax 

hunt, fatty 

t<*ch 

0 98-1 03 

464 

arnber-colored, vise ous oilj li<| 

fatty 

i tech 

1 00-1 05 

465 

amU-r, oilj liq 

l.itty 

I tech 

0 !)2-() 98 

466 

It tan cr 

like p-diclilorolx'iiztino 

1 

1 

467 

It tan powd 

pung 


1 

46S 

tan tl 

strong char 


1 63 j 

4f»!) 

golden br cr sbl 

mild char 



470 

col lui 

mild 


0 8355 

471 





472 

col hyg li(i 



1 1248 

473 

vise h\g 111 ] 

th.ir nmiiie-like 


0 990-1 000 

474 

hq . 



1 186 

475 

enl -.straw lui 

mild 

95 min 

1 052"^^ 

476 

amber liq 

faint 


1 172- 

477 

ainl)(T liq 

faint 


1 10» 

478 

yel. liq 

faint 


0 927* 

47!) 

pa yel lust, pi 

f.i char 


1 


Sec two followiiiK pages for addi- 
tional data on above com^unds 
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PHYSICAL CONSTANTS OF INDUSTEUL 


No 

Trade name 

Melting 
point, “C 

Boiling 
point, "C 

Distillation 
range, °C 

Flash ^ 
iwint, "F 

452 

Prop.vlenc oxide 


34 1 

<30 none, >40-5% 

-35 

453 

. Tech. 

-185 2 

-47 6 



454 

Pyrosal 

61 4-63 8 




455 

Resorcin 

109-110 

146-152'' 

146-152'* 


455 

Salic.vl salic>lic acid 

145 7-149 2 



, 

457 


79-86 

260e ‘ 

d 285 


45b 

459 

Sodium beuaene-m«<ft- 
disulfoiiate 

Sodum diphenyM-hulfonato 





460 

Sorbitol hexaacetate 

98-100 

220-240'-’ 



461 

Span 20 

14-16 



400 

462 

“ 40 




415 

463 

“ 60 




450 

464 

" bO 

10-12 


1 

410 

465 1 

“ 85 

-10 ' 


‘ 


466 

1 1,2,4,5-Tetrachlorol)<‘nzciie 

136 (M39 0 



none 

467 

Tetraeldoro hydrcKiuinonc | 

235.0 236 1 ! 

1 




4 fib 

2,3,4,6-Tt‘trachUirophenol 

55-02 

' 


, none 

4b(i ' 

' Tctrachloroquinono 

2H5-2K7 j 




470 

Tetradecaiiol 

1 

' 2(i3 2 


285 

471 

472 

Tetracthttiiolammoiiium 
j hydroxide 

Tetraethylene glycol 

1 

i 

327 3 


345 

473 

“ pentamiiii- 

1 

333 

2H0-3()0 

i 325 

1 

474 

Tetraglycfil dichlonde 


|114” 


1 >250 

1 

475 

Tctrahydrofurfuryl alcohol 

<-sn 

1 177-b’« 

170-180, 09% 

167 176 

476 

Tetrahydrofurfuryl 

glycolate 





478 

U'vulinate 

“ “ oleatc 




1 

1 

1 

479 1 
j 

1 Thiodiphenylamine 

184 3-185 2. 

I j 

1 


1 

1 


• Trad<; inark. 
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ORGANIC COMPOUNDS Continued 


No. 

Solubility 

Uses 

Shipping 

Source of 

grams per 100 ml 

container 

information 

452 

41 by wt in w 

fumigant, chem. syn 

cans, drums 

C «k (’ 

453 

iimn. V 

researeli 

cylinders 

PP 

454 

g pel 100 g ; 126 al , 113 bz., 



D. 


13 eth , 4'*“ w , l^-'iw : 1 ecu 




455 

s w., al , eth , aoct , amyl al.; 

dyes, pliarrn 

fiber containers, 

Pa 


si. s bz glycerine 

drums 


456 

g per 100 g : 66 acet , 45 al , 

28 eth, 1 bz.; v.sl s. CCU; i.w 



I) 

457 

g per 100 g : 09 w., 9 0 al ; 

anhydrous adhp.sive, water- 

cartons, drums 

N. 


8.eth 

proofing paper, insulating, 





lacq , plasties, rubbing al., 
denaturing 



45S 

s.w 

grinding aid tor cement 

fibre drums . 

Pa 

459 

g per 100 g.. 1 5 w , 02 aect., 
.002 bz , 03 ('CU, 03 eth . .06 
meth. al 



D 

460 

.27'-!^ 3 0»«' V, 

hardi'iiiug agt , phusticiziT 


.\t 

461 

(lisp VI , h nil & org solv 

org syn 

emulsirier, w’etting & drying 
agt; edible 

drums, cans 


462 

disph w , s warm oils, mo'<t 
org solv 

emuUifier, thickening agt 

drums, fiber 

•U 



contain(‘rs 


4t;3 

(lisp li w , s warm oils, mo.st 

emuUihcr, thickening agt 

drums, filx’r 

.\t 


01 g soU 


containers i 


464 

(lisp , s oils, most org solv 

1 w u emulsifier, edible 

drums, cans 

At 

465 

& oils, org ‘•olv , si w (lisp 

a 0 emult ifier, disp(*rsing agt 

drums, cans 

At 

466 

g per 100 g • 0,8 al , 6 ('CU, 68 
moiioehlorobenzene; i w 



D 

467 

g per 100 g 45 acet , 0 2 bz, 



D 

1 

04 CCU, 20 eth , 20 meth al , 




468 

1 ■ 

v.s acet , al , bz , eth , meth al. 



D. 


V si s w , g per 100 g . 31 (’CU 




469 

s. epichlorohydrin, sis CCU; 
I.W., al , bz., eth 



D. 

470 

0 Q2^% b> wt. Ill w 

plasticizer inter , perfume 

cans, drums 

C 4 C. 


fixatives 



471 

so w 

ti'xtile auxiliary 

research quant. 

C. 4 C 

1 

472 

so u 

solv . nitro., gen,, plasticizer 

cans, drums 

C.4C. 

473 

so w ., most org solv 

saponify mg fatty acids 

cans, drums 

C 4 r. 

474 

si 8 w 

ehera syn 

research quant 

C.4C 

475 

« w., al , eth 

solv , Org sy n , wetting agt., 
mtg plasticizer 

cans, drums 

Q.O. 

476 

s.w , al , aret , toluene; 

compatible nitro , ethyl eellu., 


G 

i naphtha 

1 celhi.aeetate, vmylito resin 



477 

00 w ; s.al., toluene, naphtha 

j ('ompatible nitro., ethyl cellu , 


G 


I cellu acetate, vinylite 


G. 

478 

s.al , toluene, naphtha, acet , 
ethyl acetate, i w 

! plasticizer 


D. 

479 

g. p('r 100 g : 27 acet., 3 bz , 6 
CCU, 7 ctL , 2 meth al ; i w. 


... 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


No. 

Trade irarac 

Chemical name 
or synonyms 

Formula 

Mol 

wt. 

480 

2,4,6-Tnbromopheiiol 

2,4,6-tnbromophenol 

C..HiOBr< 

330 83 

4S1 

Tnbutyl citrate 

tnbutyl citrate . 

(CHiCOOCiHul/XOII) 

COOC 4 H 9 

360 44 

482 

Tnbutyl phosphate 

tnbutyl phosphate 

(C4H9)iP04 

266 32 

483 

Tnchlorethyleiie 

1 ,2 ,2-tnchlorcthylone 

ClCHlCCla 

131 40 

484 

2,4,5-Tnchlorophoiiol 

2,4 ,5-tnchlorophenol 

CoHjOCh 

197 46 

485 

1 , 1 ,2,-TnchU)ropropaiio 

1 , 1 ,2,-triehloropropane 

CliiCHClCHtn- 

147 44 

4SG 

1,2,3,-Tnchloropropaue 

1 , 2 ,3 ,-tnchloropropane 

CH^CKTICK’HXn 

147 44 

487 

1,2,3-Tnchloropropane 

1,2,3-trichloropropane 

CHXM('HCl('HXn 

147 44 

488 

Tnethylamuie 

tnethylamuie 

(CiiHblsN 

101 19 

4S'J 

Triethanolamine 

tri (2-hy droxye thy 1 ) amn u‘ 


149 19 

400 

Triethyl iiho'^phati' 

triethyl phospluite 

((’>H<,)iP 04 

182 If) 

491 

Triethylene plveol 

tnethyleue glycol 

HCKXlhOt'.HiOC'HiOH 

150 17 

492 

“ tetruraiiie 

“ tctraraine 

NH2r2HiN'H('jH4NHC:H4NH- 

146 24 

493 

Triglycol diehloride 

triglycol diehloride 

n(CH.(Tl-()K.CH-(’H:ri 

187 07 

494 

Trusopropanolaminc. 

triisopropanolamine 


191 27 

495 

Tnraethylamine j 

trimethylamino 

(CH4)3N 

59 n 

496 

Trimcthyl phosphate • 

trimcthyl phosphate ! 

! fCH3)3P04 

14(1 08 

497 

Tn-n-Butylaininc 

tnhutylaimne 

' (C4H9)3N 

' 185 34 

498 

499 

500 

501 

502 

.503 

504 

505 

Triphenyl carbinol 

Tween 20 

“ 40 

“ 60 

“ 61 

“ 80 

“ 81 

i 

; “ 86 

triphenyl methanol 

polyoxyalkylene deriv of 
sorhitan monolaurati* 
polyoxyalkylene deriv of 
! sorhitan monopalmitate 

1 polyoxyalkylene deriv of 
' sorhitan raonostearate 
polyoxyalkylene deriv of 
sorhitan monostcarate 
polyoxyalkylene deriv ol 
sorhitan monooleab* 
polyoxyalklone deriv. of 
sorhitan monooleate 
polyoxyalklene deriv. of 
sorbiton trioleate 

; C19H160 

! 260 32 

! 122 61 

I 12821 

1 13101 

, 6061 

506 

UndeoAQiQl>2 

uodecanol>2 

C11H28OH .. 

172 30 

507 

tJirtflaui 

ethyl carbamate 

NHjCOOCaEDi 

89 09 

508 



vinyl acetate 

CHjCHOCOCHi 

86.05 

500 

** i'; #*. 

W M 

CHiCOOCHCHt 

86.09 

510 

» dMk 

“ dtioride 

CH«:CHa 

62.50 

5U. 

“ ehloride..' 

(Aioroethylene 

CHiCHa 

62.50 


t Theoretical. 
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ORGANIC COMPOUNDS (Continued) 



See two following pages for addi- 
tional data on above compounds. 
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PHYSICAL CONSTANTS OF INDU8TEIAL 


No. 

Trade name 

Melting 
point, "C 

Boiling 

point, 

Distillation 
range, “C 

Mash 
pMiint, “F 

480“ 

2,4,6 Tribromophenol 

91 5-92 6. 

sublimes 


none 

481 

Tributyl citrate . 

-20 

233 6-'“ 

234-236 

365’^ 

482 

“ phosphate 

<-80 

177-1 78« 

175-184 

294 8 

483 

Tnchlorethylcne 


86 7 

80-87 5, 95% . . 

none 

484 

2,4,5-Tnchlorophonol 

60 

252 


none 

485 

1, 1,2-Trichloropropanc 

<-20 


132 0-5%; 134 3- 
95% 

none 

486 

1,2,3,-Trichloropropanc 


156 


174 

487 

1 , 2,3-Trichloropropaiip 

-15 


155 4-5%; 156- 
95% 

none 

488 

Triethylaminc 

-114 8 

89 5 

not <85; 
not >91 

20 

489 

Triethanolamine 

21 2 

208“' 


365 

490 

Triethyl phosphate 

-56 4 

216 

190-220; 210-5% 

ra 240 

491 

Tnethyk'tio glytol 

—7 2 

287 3 

<270-uone, <290 
85%,, <300-95% 

330 

492 

'* tctrauimo 


277 5 

2()0- 290 

260 

493 

Tnglycol dichlondc 

-31 5 

241 3 

230-245 

250 

494 

Trisopropu iiolamine 

4tV-50 

305 4 


305 

495 1 

Tnmethylaminc 

-124 

3 2 3 S'f- 



496 ' 

Tnmethyl phosphate , 

-47 1 

190 

190-205, 90% 

noiH' 

497 

Tn-?i-Butvlamiue 

<-70 

214 

not <303; 
not <219 

187 

498 

Triphen>l (arbinol 

160-161 2 ' 




499 , 

I 

Twp(n20 j 

J 



610 

500 ' 

•• 40 





501 ; 

“ hO 





502 

•* 61 





503 

“ 80 ' 





504 

“ 81 1 




550 

505 1 

“ 85 




610 

506 1 

rndecanol-2 


225 4 


235 

507 , 

j 

I'rethan | 

48 50 

183 . 



508 ; 

Vinyl aeetate ! 


72 5 

72 73 

-S 

509 ' 


<-{M) 

71 8-73.0 ! 

71-73 5 


510 

“ chloride i 

-159 7 

-13 9 

<10-95% 

<20 

511 

“ “ : 

j 

1-14 

i . 

<-22 
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ORGANIC COMPOUNDS (Continued) 


No. 

Soluffiyi 

Uses 

Shipping 

Source of 

grams per 100 ml 

container 

information 

481) 

vs.acet., al., eth; v.sl.s.w.; g. 
per 100 g.: 12 CClt, 50 bz. 


. 

D. 

481 

... 

plasticizer cellu.nitrate, ace- 

1 . . 

CS. 



tatc, reams; antifoaming agt., 
lulwieant. agt 



482 

.586 w 

plasticizer nitro. iaen., plastics, drums, cans 

C.S 



eellu, aeetati's 



m 

0 10‘-5% by wt. in w . 

solv.degreasiT 

cans, drums 

C. AC. 

484 

v.s al , bz., CCb, eth.; i w 



D. 

485 

00 aeet , al bz., CCU, eth; i w. 



|1^. 

48G 

<0.1w 



S.D 

487 

00 acet., al., bz., CPU, eth ; i.w 



D 

488 

» w., 18; s. meth al , ethyl eth . 

prep ammonium comp ; 

cans, drums 

Sh 


aeet ,bz ,ga.solme, ethyl acetate 

textile 



480 

00 w.,al; sl.s hydrocarboius 

gas absorbent, form .soaps, 

cans, drums 

C.AC 


emulsifying agta 

tank cars 


4')0 

00 w ; s most org solv 

solv plasticizer 

cans, drums 

CS. 

441 

00 vr 

solv mtrocellu ; (‘hem.syn 

cans, drums 

r AC. 

442 

90 w 

detergents, sofgagts; ehem. 

cans, drums 

C AC. 

4<i:5 

1 84-'o% by wt m w 

.S>Il 

chlorinated solv extr 

cans, drums 

C AC. 

444 

« w 

emulsifying agt 

cans, drums 

C AC. 

495 

V h w 

synth chem.base; warning agt; 

drums, bottles 

jCS. 



insect attraetaiit 


f 

1 

446 

00 w , most org liq 

solvent 

drums, cans 

|c.s. 

447 

» most org solv,; i w 

hydraulic tluid formulation 

cans, drums 

ish. 

498 

g per 100 g.: 22 acet , 16 bz , 
16 eth , 2 CCU, 3 meth.al i 



,D. 

449 

8 w , most org solv , i. mineral, 

emulsihcr, wetting, disp ; 

drums, cans 

.\t. 


veget oils 

solubilizing agent 

1 i 


5()0 

B w., most org. solv ; i mineral, 

emulsifier, dispersing, solubi- 

drums, cans 

.\t 


veget. oils 

lizing agt 



501 

S.W., most org solv; i mineral. 

emulsifier, dispersing, solubi- 

drums, cans 

At. 


veget oils 

lizing agt 


502 

s. org solv ; 1 w ; disp h.w. 

emulsifier, thick, agt 

drums, cans . 

At 

503 

8 w., moat org. solv,; i mineral, 
veget. oils 

emulsifier, wetting, disp agt 

drums, cans . 

At. 

504 

disp w ; s all org solv 

emulsitier, disp. agt. lubricant 

drums, cans 

At. 

505 

3 w , inwt org solv ; i mineral. 

emulsifier, wetting, dispersing. 

drums, cans . . 

At. 


veg oils 

solubilizing agt. 


506 

<0.02*"% by wt. in w 

plasticizer inter., perfiime 

drums 

C.AC. 



fixatives 



507 

180-!«w , 125»s eth 

pharm 

drums, cans. 

U.S.I. 

508 

2.5 w 

inter resin, drug mfg 

drums, tank 1 

SC.L. 




ears 


509 

« al., eth.; i.w 

mfg vinyl acetate reams 

drums, tank 

N. 



mfg plastics 

ears 


510 

0.09®“% by wt. in w 

cylinders 

C.AC. 


V.S. CCU, eth.; s.al.; sl.s.w 



D. 
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CONSTANTS OF VEGETABLE AND ANIMAL 


No. 

Common name 

Scientific name 

Classt 

1 

Almond 

Prunus amygdalus 

I 

2 

Beef marrow ... 

Adeps hovts 

IX 

3 

Beef tallow ... 

Adepa hovis 

IX 

4 

Beechnut 

FaguB aylvaUca F. Americana . 

V 

5 

Beeswax 

Apts melhfera . 

XII 

6 

Black mustard ... 

Sinapia nigra .... 

11 

7 

Bone fat 

Sevum 08 S 18 ... 

IX 

8 

Butter fat 

Vaccae Icu-tis adepa 

IX 

9 

Candlenut , 

Aleurites mohiccana 

VI 

10 

Candlenut 

Aleurites triloba 

VI 

11 

Carnauba wax 

(^orypha cerifera . 

XI 

12 

Castor ... 

Rtcinus communis 

111 

13 

Chaulmoopra , .... 

Taraktoyenos Kurzit . . 

V 

14 

Chaulmoogra 

U. S. P. 10th Revision 

V 

15 

Chinese insect ivax 

Coccus cert/era 

X 1 1 

16 

Chinese vegetable tallow. 

Stilhngia sebifera 

VIII 

17 

Coconut . . 

Cocos butyraceat C. nuci/era 

V^III 

18 

Cocoa butter (Cacao) 

Theobroma cacao. 

VIII 

19 

Cod liver 

Gadus morrkua . . 

VII 

20 

Corn (maize) ... 

Zea mats 

V 

21 

Cotton seed 

Species Goasypium 

V 

22 

Cotton seed stearin 

Goasyptum . . . 

vm 

23 

Croton . . . 

( "roton tiglt um . . 

V 

24 

Goose fat 

Anser cmereua. . , 

IX 

25 

Grape seed 

Vites vine f era ... 

III 

26 

Hazelnut 

< ’orylus avellana 

I 

27 

Hemp seed 

{’annabus saliva 

\ I 

28 

Horse fat 

Equua caballus . . 

IX 

29 

Human fat . . 


I 

30 

Japan wax 

I Rhus succedaneum 

: VIII 

31 

Lard oil 

Oleum adipis 

1 

32 

Lard oil (fatty tissue). . 

Adeps 

> IX 

33 

Laurel (bayberry) 

Laurus nobths 

VIII 

34 

Linseed 

Ltnum usitaUssimum 

VI 

35 

Menhaden 

Alosa menhaden {lirevortia tyrannus) 

VII 

36 

Mutton tallow 

Adeps ovts 

I X 

37 

Myrtle wax 

Myrtca cerifera {M. Carolniensis) , . 

VIII 

38 

Neat’s foot 

Oleum pedis bovxs . . ... 

IV 

39 

Nutnit'g butter (mace) 

Myristtcn offictnahs 

VIII 

40 

Ohve 

Oita Europata saliva 

I 

41 

Palm ... 

Elaeis gutneensis • • . • 

VIII 

42 

Palm kernel 

Elaets gutneensis (W. Africa). . . . 

VIII 

43 

Palm kernel . 

Elaeis gutneensis (S America) . 

VIII 

44 

Peach kernel 

Amygdalus Firs tea 

I 

45 

Peanut 

Arachis hypognea . . 

I 

46 

Poppy seed 

PajKivrr sornriiferum 

VI 

47 

Porianse (body oil) , 

Dfl phin us phocaena 

VII 

48 

Pumpkin seed 

Cucurbita prjio 

V 

49 

Rabbit fat 

Lepvs cunirvius 

IX 

50 

Rape seed 

Brassica campestns 

11 

51 

Safflower 

(^artkamua tinctorius 

VI 

52 

Seal 

Species Phoca ... 

VII 

53 

Sesame 

Sesamtnn indicum 

V 
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OILS, FATS AND WAXES 


No. 

Specific gravity 

alL-C. 

Solidifying 
point °C. 

Saponi- 

fication 

value 

Iodine 

value 

Hehner’fl 

number 

1 

0.914-0.921 

-15 to -20 

183.3-207.6 

93-103.4 

96.0 

2 

0.9311-0.938 

31 to 29 

196-199 6 

39-55.4 

3 

0.895 

31 to 38 

196-200 

35.4-42.3 

96-96.5 

4 

0.922 

-17 

191-196 

97-111 

95-96 

5 

0.961-0 968 

60 5 to 62 

88-96 

8.8-10.7 

6 

0 915-0.919 

-17 

173-175 

99-110 

96 

7 

0.914-0.916 

15 to 17 

190-196 

50-55 

94-95 

8 

0.907-0.912^^^ 

19 to 24.5 

210-230 

26-28 

87.6-89.6 

9 

0 925 

<-18 

189-195 

163-164 

95-96 

10 

0 927 

<-18 

202-204 

139-143 8 

11 

0 995 0 999 

80 to 87 

79-84 

13.5 


12 

0.960-0 967 

— 12 turbid. 

175-183 

84 




— 17 to — 18 solid 



13 

0.943-0 954 

20 to 25 

196-213 

97.6-110.4 


14 

oa 0 9.50“^° 

<25 

196-213 

98-104 


15 

0 809-0 811 

80 to 81 

80 4-91.7 

1 4 


16 

0 918-0 922 

24 to 31 

179- 206 

23-40.5 

95.3 

17 

0 926 

14 to 22 

253 4-262 

6 2-10 

82.3-90 5 

18 

0.964-0 974 

21.5 to 27 3 

192 8-195 

32 8-41 7 

94-95 

19 

0.922-0.931 

-3 

171-189 

137-166 

95.3 

20 

0.921-0.928 

-10 to -20 

187-193 

111-128 

93-95 

21 

0 917-0 918.V?! 

+ 12 to -13 

194-196 

103-111 3 

95.7 

22 

0 9188-0 923 

16 to 22 

195] 

89-103 

95.9 

23 

0 942-0 944 

-8 to -18 

193-21.51 

108-109 

89.0 

24 

0 923-0 930 

22 to 24 

191-193 

58-67 

94.5-95 3 

25 

0 917-0 933 

-10 to - 17 

171-101 

94.3-136 

92 

26 

0 917 

-17 to -18 

191-197 

87 

95.5 

27 

0 928-0 934 

— 15 to —28 

190-195 

145-161 7 

28 

0 919-0 933 

20 to 45 

195-200 

75-86 

95-98 

29 

0 9179 

15 

193 3-199 

64 

30 

0 970-0 980 

40 5 to 46 

206.6-237 5 

4.9-12 8 

90-91 

31 

0 913 0 91.") 

+ 4 to —2 

193- 198 

' 62 5-79 

97 

32 

0 934-0 938 

27.1 to 29 9 

195-203 

47-66 5 

93-95 

33 

0 880*00° 

24 to 25 

198-199 

68-80 

34 

0 930-0 938 

-19 to -27 

188- 195 

175-202 

94.5-95.5 

35 

0 923 0 933 

-5 

189-192 9 

148-185 


36 

0 937-0 953 

36 to 41 

195-196 

48-61 

95.5 

37 

0 905 

39 to 43 

205.5-211 7 

3 9-9 5 

92-94 

38 

0 913 0 918 

-2 to +10 

193-199 

57 5-75 

94.8-95.9 

39 

0 945-0 996 

40 to 44 

154-178 

59 3-65 

40 

0 915-0.920 

+ 2 turbid; 

185-196 

79-88 

” * *95 



— 6 solid 



41 

0 924 


200-205 

49.2-58.9 

94.5-97 

42 

0 866-0 873*00° 

20 to 24 

243-255 

10.5-17.5 

91-91.5 

43 


27 4 


25.5-31.6 

44 

0 918-0 925 

-20 

191-193 

92-99 . 7 

94-96 

45 

0 917-0 926 

3 

186-194 

88-98 

95 

46 

0 924-0 926 

-16 to -18 

193- 195 

128-141 

95.4 

47 

0 926 

-16 

203 4 

126.9 

68.4 

48 

0 923-0 925 

-15 

188-193 

121-130 

96 

49 

0 934-0 936 

22 to 24 

199-203 

70-99.8 

99.5 

50 

0 913-0 917 

-10 

168-179 

94-105 

94.5-96.3 

51 

0 925-0 928 

-13 to - IS 

188-203 

122-141 

95 

52 

0.915-0.926 

3 

187 5-196 2 

130-152 

93-06 

63 

25° 

-4 to -16 

188-193 

103-117! 

95 
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CONSTANTS OF VEGETABLE AND ANIMAL 


No. 

Common name 

Mau- 

mene' 

num- 

ber 

Acid 

value 

Acetyl 

value 

Refractive 
index at 

25° C. 

1 

Almond 

51-53 

0 5-3 5 

9.6 

1 459.3-1.4646* 

2 

Beef marrow 


1 6 


1 . 4628 

3 

Beef tallow 


0 25 

2. 7-8. 6 


4 

Beechnut 




1 4698 

5 

Beeswax 


16.8-20 6 

15.2 

1 .4538-1.4566* 

6 

Black mustard . . 

43 

5 7-7 3 


1.4718 

7 

Bone fat 



11.3 


8 

Butter fat . . 


0.45-35 4 

1.9-8. 6 

1 455.5-1 4578* 

9 

Candlenut 


2 

9 8 

1 4760-1 4790 

10 

Candlenut 




1 4760-1 4790 

11 

Carnauba wax .... 


4-8 

55 2 

1 4672-1 4701* 

12 

Castor . . 

46-47 

0.12-0 8 

146-150.5 

1 4771 

13 

Chaulmoogra 


0.79-21.5 


1.4777-1.4779 

14 






15 

Chinese insect wax. . . 


63 



16 

Chinese vegetable 








2.4 


1 4470-1.4579* 

17 

Coconut 

21 

2.5-10 0 

2.3-6 9 

1.4477-1 4495* 

18 

Cocoa butter (Cacao) 


1.1-1. 9 

1 97 

1.45.37-1 4580* 

19 

Cod liver 

102-115 

5 6 

1 15 

1 47.58-1 4783 


Corn (maize) 

81-86 

1.37-2 02 

7 .Vll 5 

1 4733 

21 

Cotton seed 

75-90 

0.6-0 9 

21-25 

1 4743-1.475216° 

22 

Cotton seed stearin . . 





23 

Croton 


27-30 9 

19 8-38 6 

i.4710* 

24 

Goose fat 


0 59 


1 4583-1 4626* 

25 

Grape seed .... 

53 

0 75 

13 5-14 5 

1 4713-1.4725 


Hazelnut 

36 


3 2 

1 4667 


Kemp seed . . . 

97 

’ ‘ ' 0 45 


1 4740-1 4745* 


Horse fat 


0-2 44 


1 4618-1 4696* 

29 

Human fat ... 




1 459-1 4613* 

30 

Japan wax . . . 


’li-12 

17 2.5-26 5 

1 4560-1 4591* 

31 

Lard oil . . 

41-45 

1 .')6 


1 4607* 

32 

Lard oil (fatty tissue) 


0.5-0 8 

2.6 

1.4609-1 4620 

33 

Laurel (bay berry) 


26 3 


1 4783 

34 

Linseed . . 

10.3-126 

1-3 5 


1 4797-1 4802 


Menhaden .... 

123-128 

5-8 


1 4787 

36 

Mutton tallow 


1 7-14 


1 4545-1 4.58.5* 

37 

Myrtle wax 


3-4 4 


1 4.511 ’*■ 

38 

Neat’s foot 

43-49 

0.1-0 6 

7 7-9 3 

1 464,3-1 4685 

39 

Nutmeg butter (mace) 


17 2 


1 4704* 

40 

Olive 

41.5^7 

0.3-1 0 

10 5 

1 1.4657-1 4667 

41 

Palm . . 


10 

15 7 

1 4603 1 4639* 

42 

Palm kernel 


5-22 

7 6 

1.4492 1 4,543* 

43 

Palm kernel 


0.33-0 .55 



44 

Peach kernel . . . 

“42’5 

1-1 5 

6 5 

1 4682-1 4701 

45 

Peanut 

45-67 

0 8 

3 . 5 

1.1620 1 46,53* 

46 

Poppy seed 

86-88 

2 5 


1.47,39-1 4742 

47 

Porpoise (body oil) . 

50-61 

1 2 


1 4622-1 4625 

48 

Pumpkin seed .... 




1 4724-1 4739 

49 

Rabbit fat 


*6 2-7 2 


1 459* 

50 

Rape seed 

51-64 

0 36-1 0 

14.75 

1 4649-1.4659* 

51 

Safflower 


0 6 

16.1 

1 . 4769 

52 

Seal 




1 4742-1.4762 

53 

Sesame 

65 5 

''98 


1.4704-1.4717 

54 

Soja bean (Soya, Soy) 

87-88 

0.3-1 8 

i 

4.9 

1 1 

1 . 4723-1 . 4760 
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OILS, FATS AND WAXES (Continued) 



Reich prt 

Unsaponi- 


Insoluble fatty acids 


No. 

Meissl 

number 

hable 

matter 

Meltinn 
point °C. 

Solidifying 
point ®C. 

Iodine 

value 

Acid 

value 

1 

0.5 

0.75 

13-14 

9 5-11.8 

93.6-96.5 

204 

2 

3 

4 

2.2 


45—46 
42 5-44 
23-24 
67 2 

37.9-40 

37.9-46.2 

17 

55.5 

41.3 

114 

204.5 

197.2 

6 


3 3 

16-17 

13.4-13 7 

87-93 

179.2 

7 

0 2-1 7 

0 5-1 5 

42 5 -44 

28 

65.7-57.4 

200 

8 

17 0-34 5 

0 3-0 45 

38-41 

33-39 

28-31 

210-220 

9 

10 

11 

1 2 

0.5-0 9 

20-21 

13 
17 8 

185 7 



64-55 

85 



12 

13 

14 

15 

16 

i 4 

0.6 

13 

92.2 

3 

86 6-88 3 

192 1 

0 2-0.9 


39-57 

45.2-47 2; 
50.9-52 5 

34.2 

182-208.5 

17 

6 6-7 5 

0.2 

24-27 

21 2-25 2 

8. 4-8. 8 

258 

18 

0.3-1 


48-53 

47.2-49.2 

32.6-39 

190 

19 

0 2 

0.54-2 68 

21.8-38 

17.5-24 3 

164-171 

204-207 

20 

4 3 

1.5-2 8 

17-20 

14-16 

113-125 

198.4 

21 

22 

23 

0.95 

1 1 

34.5 

27-30 

32-35 
35 1 

111-115 

94 

201.6-203.9 

12-13.6 

0.55 

17-19 

111-112 

201 

24 

0.2-0.98 


*36! 6-40 

31-34 

05.3 

202 4 

25 

0 46 

1.6 

2:i-25 

18-20 

99-132 

187.4 

26 

0.99 

0.5 

1 22-25 

19-20 

87.5-90.1 

200 6 

27 


1.08 

! 17-21 

13.6-16 6 

141 


28 

1 64-2 14 


31.3-53.4 

37 7 

83.9-87.1 

202.6 

29 

30 

31 

0 25-0.55 

‘i!i-i.*6 

0.6 

35 5 
54 5-59.6 

30 5 
53-56 5 

64 

213.7 


33-38.4 

27-33 


32 



37^6 6 

, 36-42 4 



33 

1 6 





’8i!6^82 


34 

35 

0 95 
1 2 

0 4-12 
0.6-1 43 

20-24 

16-20.6 

I 

179-209.8 

196-198.8 

36 



’ 33 . 5-49 

40-48 5 

34.8 

198 

37 

0.5 


47-48 

46 


230.9 

38 

0 9-1.2 

o! 12-0 .65 

29-41; 

I It)- 26 5 

62-77 

201.2-206.3 

39 

1 1—4 2 


42 5 

I 40-45 

31.6 


40 

0.6-1 5 

‘o!4-i.o 

26-30i 

1 16 9-26 4 

86-90 

193 

41 

0.9-1 9 


501 

42 5-45 5 

53.3 

204-207 

42 

5-6 8 


25-28.5 

20-25 5 

12 

251-265 

43 

44 



10-lS 9 

1 “13-13 5 

94 1-101.9 

205-209.9 

45 

’ 6’4 

o’.m'o 


30 5 39 

95.5-103.4 

201.6 

46 

0 6 

0 43 

20 5 

17-19 

139 

199 

47 

48 

46.9 

4.45 

16-17 

26 5 29 8 

“2tV-28 

126 

207 

49 

0 7—2 8 


39-.50 

I 35-41 

64.4-101.1 

210-218 

50 

0-0 79 

1.48 

IS 5-20 

1 11.7-13 6 

100-106 


51 

0-0 2 

11-171 7-12 

132.5-148.2 

199 

52 

0.2 

’O 3-1 0 

22-23 

i:j-i7 

186.5-201.8 

190.4-198 

63 

1.1-1 2 

0.9.5-1,32 

25-35 

23-32 

109-112 

196-201.6 

54 

0.5^2 8 

1.27-1.54 

26.2-27.5 

21.2 

122 



rJ4:f 




CONSTANTS OF VEGETABLE AND ANIMAL 


No. 

Common name 

Scientific name 

Class t 

1 

Soja bean (Soya, Soy) . 

Soja hisptda (Dohrhos hispida) 

V 

2 

Sperm 

Phuxeter nuicrocephalus 

X 

3 

4 

Spermaceti 

Sunflow’cr .... 

Cetacea Oils 

//ehanihus annus . . . 

XII 

VI 

5 

Tung (China wmod) .... 

Aleurites Fordii 

VI 

6 

Tung (China wood) 

Aleurites montaiia 

VI 

7 

Walnut . 

Juglnns regia 

VI 

8 

Whale . . 

Balaetui mgsticetus . . 

VII 

9 

White mustard seed 

Sinapis alba 

II 

10 

W’ool fat 

Adeps lanae 

! XII 


t Class I, Non-dryiMK vcfjotable oil of the olive oil typo. Class II, non- 
drying vegetable oilof the rape oil type. Class HI, non-drying vegetable oil 
of the castor oil type; Class IV, non-drying animal oil. Class V, semi-drying 
vegetable oil; Class VI, drying vegetable oil; Class VII, fish and^ marine 
animal oil; Class VIII, vegetable fat; Class IX, animal fat, Class X, sperm 
oil; Class XI, vegetable non-glyceridic wax; Class XII, ammal wax. 


i 

No. 

Common name 

Mau- 

mene' 

num- 

ber 

A rid 
value 

Acetyl 

value 

Refractive 
index at 

25° C 

1 

Sperm .... 

ol 

1.3 2 

1 

4 5-0 4 

1 4573 

2 

Spermaceti . 


0 5-2 8 

2 6 


3 

Sunflower 

72 

11 2 


1 4059-1 4721* 

4 

Tung (China wood) 


2 


1 516-1.520 

5 

Tung (China wood; 


2 


1 515-1 .520 

6 

Walnut 

96-110 

2 5 


1 4770 

7 

Whale ... . 

85-02 

1 9 

1 1-2.3 

1.4670'! 4724 

8 

White mustard seed 

44-49 

5 4 


1 4649 

9 

Wool fat 


50 8 

2.3 

1 4784-1 4822* 


* Refractive index at 10° C 


124 1 




OILS, FATS AND WAXES (Continued) 


No. 

Specific gravity] 

Solidifying 
point ®C. 

Saponi- 

fication 

value 

Iodine 

value 

Hehner’t 

number 

1 

0.924-0 927 

-10 to -16 

189-193.5 

122-134 

98-94.5 

2 

0.878-0 884 

15 5 

120-137 

80-84 


3 

0.905-0.945 

42 to 49 

126-135 

3. 5-9. 3 


4 

0 924-0 926 

-17 

188-193 

129-136 

95 

5 

0.939-0 949 

2 to 3 

190-197 

163-171 

96.2 

6 

0 925 


189-195 

163-164 

95-96 

7 

0 925-0 927 

-27.5 

190 1-197 

139-150 

93.4-95.4 

8 

0.917-0 924 

0 to — 2 

160-202 

90-146 

93-95 

9 

0 912-0 916 

-8 to -16 

171-174 

94-98 4 

96-97 

10 

0 970-0.973 


82-130 

17-29 



No 

Reirhort 

Meissl 

number 

Unsaponi- 

fiable 

matter 

j Insoluble fatty acids 

Melting 
I)oint ®C. 

Solidifying 
point ®C. 

Iodine 

value 

Acid 

value 

1 


39-42 

13 4 

16 ] 

88-99 

23.6 

2 


51 5 





3 

0 5 

0 31 

22-24 

18-19 8 

124-134 

26i.6 

4 

1 10 

0 4-0 8 

40-43.8 

31.2-37 

145-159.4 

188.8 

5 

0 35 

0 4-0 8 





6 

0.92 

0.5-1 0 

15-20 

14 3 

150 


7 

14 

1-4 

14-27 

10-24 

130.3-132 


8 



15-16 

9-10 

94.7-110.4 

181-185 8 

9 

8 

39-44 

41.8 

40 

17 



1245 



PHYSICAL AND CHEMICAL CONSTANTS OF 


The following abbreviationa are used; Class I, Resins; Class IT, Oleo- 
acid; al, alcohol; ba, benzene; chi., chloroform; eth., ether; eth. acet., ethyl 
oil of turpentine; p. sol., partly soluble; sol., soluble; si. sol., slightly soluble, 


Name 

Class 

Specific 

Gravity 

1 

Melting 

Point 

°C. 

Saponi- 

fication 

No. 

Iodine 

No. 

Acid 

No. 

Amber 

I 

1.0/i-l 10 

250-325 

85-150 

62 

15-35 

Ammoniacum 

III 

1.2 


160-77 

128-37 

100-6 

Anime (East Indian) 

I 

1.03 

230^40 

60-90 

18-27 

Anime (West Indian) . . . 

I 



150-60 


45—1 

Benzoin 

I 

1 2 

7;>-ioo 

155-270 


90-190 

Canada Balsam 

II 



90-6 


80-90 

Caoutchouc 

I 




71 

81 

Colophony 

I 

1 07-.6<> 

12CK50 

150-200 

112-7 

150-80 

Copaiba (Para) 

1 II 

0 9-1 0 




30-68 

Copaiba (Maracaibo) .. 

n 

0 9-1 0 




79-91 

Copaiba (Maranham) . . . 

n 

0.9-1 o| 




72-90 

Copal (Benin) 

I 

1 06- 08 

: 120-66 

1 

125-150 

61 

100-34 

Copal (Loango) 

I 



126-341 


106-15 

Copal (Sierra Leone) . . . 

I 



146-50! 


109-14 

Copal (Manilla) 

I 


t 

178 


128 

Dammar 

1 

1 00- Oo 

95-190 

20-65 


18 60 

Dragon’s Blood . 

Elemi 

1 I 

' 1 2 

I 1 02- 08 

120 

75-120 

150-60 

25-45 


18-25 

Galbanum ... 

III 

1 11- 13 


75- 225 


5 65 

Guaiacum 

I 

1 2 

sr>’90 



70 80 

Jalap 

! I 

1 14- ir> 

150 



12 25 

Mastic 

I 

1 04- 07 

105 20 

82-92 

64 

50-71 

Myrrh 

Olibanum 

III 

1 12- 28 

1 

160-200 


59-72 

III 

1 2 


65- 120 


45-88 

Sandarac 

I 

1.04 

i:i.5-r,o 

143 


140-55 

Shellac 

I 

1 OS- 13 


194 213 


48 64 

Storax 

I 

1 12 


130 230 


35-175 

Tolu 

II 

1 1 


1 54-220 


112-68 

Turpentine (Common; . 

II 



l(X)-75 


110 50 

Turpentine (Larch) ... 

II 

1 1-1 2 

1 


75-125 


75-100 





RESINS, OLEO-RESINS AND GUM-RESINS 


Resins; Class III, Gum- Resins; a, acid; acet., acetone; acet. a., glacial acetic 
acetate; insol., insoluble; Igr., ligroin; meth. al., methyl alcohol; oil turp., 
w., water. 


Ester 

No. 

% 

Volatile 

at 

100° C. 

% Ash 

Solubility 

71-91 


0.3 

p. sol in CS 2 , oil turp; si. sol. in al., meth. al, 
amyl al., bz., eth; insol. in acet. a., acet., chi. 

60-70 

2-15 

2-7 

p sol w., al., eth. 

47-62 




100-15 


0 05- 1 


30-175 

4-io 

0 2-3.0 

si. sol. w.; p sol. al. 

4-8 



sol 111 bz., chi., eth. acet., oil turp.; p. sol. in al, 
eth., Igr. 




sol. bz.; insol. acet. 

7-22 

0-0.5 

0.02-.05 

sol. in acet , al , meth. al , amyl al., bz., acet. a., 
chi, eth., eth. acet, CS 2 , oil turp.; p. sol. 
in Igr. 

2-18 



sol in bz., chi , eth., oil turp.; p. sol. al. Igr.. 
eth acet , CS 2 ; insol. w 

1-8 



sol chi, eth., Igr.; p. sol. in al, eth. acet., oi. 
turp.; insol w. 

sol m bz., ohl, eth., oil turp.; p. sol. al, Igr., 
eth acet , CS 2 ; insol w. 

2-18 




0.6-2. 5 

0.25-2.0 

p sol acet. a , bz,, chi , eth., oil turp • insol in 
acet , al., meth al , Igr., CS 2 . 

! 08 7 % .sol in eth -al. mixture. 




92.9 % sol iu eth-al. mixture. 


o.‘i-i!o 

o.'oi-!] 

1 sol in bz , chi , rS 2 ; p. sol. in al, eth., acet , 
aiuyl al , Igr 



3 6 

sol in al , eth., bz ; p sol in chi, eth. acet , Igr. 

6^26 

’ 12-20 

0 02-.1 

sol , in eili., chi. bz , amyl al , C 83 ; si sol. id 
I gr , p. sol. in acet. a , acet., al , meth. al., 
eth acet , oil turp. 

50-175 

1-30 

1-25 

15-20 % 8«1 in P- sol. in al. 



1-5 

p sol in al , bz , eth., Igr., CS 2 

120-5 



sol. in al. ; p. sol. in acet. a., eth., chi; insol. in 
w,, bz , oil turp., CS 2 

29 

0.1-1 5 

0 1- . 2 

p sol. in acet. a., acet., al., meth al. chi. oil 
turp.: si. sol. in CSz; sol. in amyl al , bz., eth.; 
insol, w. 

108-31 


1-8 

p. sol. in w , al. 

7-72 



p sol. in al, acet,, meth. al,, amyl al, chi, eth., 
eth acet., oil turp.; si. sol. in acet. a., bz. 

1-33 

0.05-.2 

0 04-.1 

sol. m acet , amyl al; p. sol. in acet. a., al, meth 
al . bz.. cM , eth., Igr., CS 2 ; si. sol. in oil turp 
p sol in acet a , meth. al., amyl al., bz., chi., 
eth , igr . eth, acet., oil turp., CS 2 
sol 111 acet. a , al , meth. al, amyl al.; si. sol, 
in acet , bz , oil turp.; insol. in eth., Igr., CS| 

1 37- 63 


0 72-1 4 I 
0-2^ 

70-185 

5-35 


25-70 



sv>l 11 . ill . chi., eth acet.; si. sol. in w.; p. sol. in 
bz , eth . Igr , oil turp. 

5-55 


i 

sol 111 al , i>z , chi, eth., eth acet., oil turp,; p. 
sol ill Igr , CS: 

0-50 


1 

sol in acet a , al., meth. al, amyl al, bz., chi., 
eth . eth acet , oil turp.; p. sol. m Igr., CSi 


.*47 


PHYSICAL CONSTANTS OF MINERALS 

The following table presents data for about 350 of the more common 
minerals 

In order to avoid duplication and save space, very few cross references are 
.given in the body of the table. If the name sought is not found in the table, 
consult the synonym index given below. 

Specific gravities are given at normal atmospheric temperatures, a more 
precise statement being valueless considering the large variations in natural 
minerals. 

Hardness is given in terms of Mob’s scale. (See under Hardness.) 

Indices of refraction for the sodium line, X = 5893 A, unless otherwi.se 
indicated. Li, X = 6708 A. Indices will invariably be given in the order 
<*j, ( or a, y. Uniaxial crystals are considered positive if e > w, negative 
if to > t. Biaxial crystals are considered positive if fi is nearer a in value 
than it is y and negative if (i is nearer -> than a. 

ABBREVIATIONS 


amor 

bet 

bl 

blk 

bik.sh 

blsh 

br 

brnsh 

col 

cub 

dk 

emor 

expos 

gold 

grn 

grnsh 


amorphous 

between 

blue 

black 

blackish 

blui.sh 

brown 

brownish 

colorl(*s.s 

cubic 

dark 

emerald 

oxpo.suro 

golden 

green 

greenish 


fhex 
|int 
j inter 
iridcsc 
It 

monocl 

oft 

opt 

liprob 

& 


jrar 

jrcdsh 

reft 


hexagonal 

inti'rnal 

intermediate 

iridescent 

light 

monoelinie 

often 

optically 

pale 

i jirobably 

> purple 
radioactive 
rarely 
reddish 
reflection 


rhlxlr 

Irhomb 

isilv 

si 

|somet 

|.st 

itarn 

Itetr 

Itricl 

Itng 

War 

ivlt 

jwh 

yel 

yelsh 




rhombohedral 
rhombic 
silver 
.slightly 
sometimes 
1 steel 
tarnisbe.s 
tetragonal 
tnclimc 
trigonal 
' variety 
violet 
white 
yellow 
. yellowish 


SYNONYM INDEX 


C’oifl|K)und sought 

Lirtted 

Compound sought 

Listed 

Aegirite 

Acmite 

4-Fe Bronzite 

Liwtatite 

.\laiite 

Diopside 

Brown hematite 

Limopite 

Allurutc 

Ortliite 

('alcium-c h r 0 in i u in 

I'varovite 

.Alum stone 

! Ahmite 

garnet 1 

Amphibole 

Hornblende 

Calcspar ' 

Calcite 

Amphigenc 

Ijeucite 

(^ajiorcianite 

Laurnonit^e 

Antunomte 

Stibnite 

('arljonado 

Diamond 

Aphthitalite 

Altaic nickel 

.Vrcanitc 

Niccolitc 

( '.irbunclc, Al-Fe gar- 1 

Almaiidite 

Asiiaragus-stone 

.\patite 

1 net 

Beauxite 

Bauxite 

it’h.il>hite ; 

Sidente 

Black hematite 

Psilomelane 

[j(’hes'>ylite i 

Azuritc 

Black lead 

Crapdute 

j( ’bile ‘saltpeter 

Sod.i niter 

Black mica 

Hiotite 

i(Uiin:i el.iy i 

Iviiolinitr 

Blue iron ore 

. \ivnriite 

(Ihloritc 

{'lirioehlurite 

Blue malachite 

Aziinte 

(Ihrome-Hpinel 

I’leotite 

Blue stone 

rhalcaiilhite 

Colrilt blooni 

Mrythrite 

( 'obaltite 

Blue vitriol 

(’lialcanthite 

Cobalt glance 

Bortz 

Diamond 

(loinHT |)yrite'% 

f’halropyrite 

Briiastone 

Sulfur 

Copper uninife 

Torliernite (K) 


1J4S 


SYNONYM INDEX (Continued) 


C'()m|K)UDd Bought 

Listed 

(Compound sought 

Listed 

Copperas 

Melanterite 

Magnetic pyrites 
Malacolite 

Pyrrhotite 

Cromfordite 

Phosgeiiite 

Diu{)side 

Alabandite 

Crysolite . 

Olivine 

Manganblende 

Cymopljane 

Dark r«l silver ore 

Chrysoberyl 

Pyrargyrite 

Mangancso-aliiminuin 

garnet 

Spessartite 

Desmnic 

Stilbite 

Meershaum 

Sepiolite 

Dialogite 

Rhodochrosite 

Menaccanite 

Ilmenite 

Dichroite 

Cordierite 

Microcosmic salt 

Stercoritc 

Disthene 

( Vault e 

Mispickel 

Arsenopyrite 

Dry Ume 

Smithsonite 

Molybdenum glance 

Molybdenite 

Elaeolite 

Nephelite 

Needle zeolite 

Natrolite 

Emerald 

Beryl 

Nickelin 

Niccohte 

Epsom salt 

Epsomite 

Nigrine 

Rutile 

Erubescite 

Bornitc 

Niobite 

Columbite 

Facellite 

Kuiiophilite 

Noumeite 

Garnierite 

Fahlerz 

Tetrahedrite 

Octahedritc 

Anatase 

Fibrolite 

Sillimanite 

Peanut ore 

Wolframite 

Flint 

CTlialcedony 

Pearl siwr 

Dolomite 

Fiuorapatite 

Fluorspar 

Ajutile 

Kliioritc 

Pencil stone agalnaatol- 
ite 

Pyrophyllite 

F'ool’s pold 

Pyrite 

Peridot 

( )livine 

Fowlente 

UluKlonile 

Pistacite 

Kpidote 

Glance 

Galena 

Plumljugo 

Graphite 

Glascntc 

Arcanite 

Polianite 

Pyrolusite 

Glaulier salt 

Mirabilite 

Potassium feldspar 

Orthoclase 

GrammatUe 

Tremolite 

Purple cot>per ore 

Bornite 

Gray copjter ore 

Tetrahedrite 

Bed copfier ore 

Cuprite 

Gray manganese itre 

Manganite 

Med zinc ore 

Zincite 

Green carbonate of 
cop|)er 

Malachite 

iHock Allt 
jlluby 

1 Halite 

1 Corundum 

Green lead ore 

Pyromorphite 

Ruby silver ore 

1 lYoustite 

Harmotomite 

Marmot omc 

Sapphire 

j Corundum 

Hebronite 

Amblygonite 

Grossulantc 

Silver glance 

Argentite 

TaJe 

Ilessonilc 

Soaiwtone 

Hiddenite 

SpesJumene 

Soda-imcrocline 

Anorthoclase 

Horn mercury 

Calomel 

Sodium feldsjkir 

Albite 

Horn silver 

Cerargyrite 

.''pathic iron 

I Siderite 

Hyacinth 

ZircoTi 

Sphene 

! Titamte 

Hydrargilhte 

(iibbsite 

Stassfurtite 

1 Boracite 

Hydrohematite 

Turgite 

Steatite 

Talc 

Hypersthene 

Enstatite 

Stream tin i 

1 Cassiterite 

Ice stone 

Cryolite 

Tabular spar j 

Wollastomtc 

Iceland sjxir 

Calcite 

Tincal 1 

Borax 

Idocrjuse 

\ esuvianite 

Tinstone j 

Cassiterite 

lolite 

(’ordieritt 

Titanic iron ore 

Ilmenite 

Iron jiyriles 

Iron spinel 

Pyrite 

llercynite 

Troosite, var. cunt. [ 
Mn , . 1 

Willcmite 

Jargon 

Zircon 

1 rao 

Trona 

Kunzite 

SjKKhunene 

Vermilion, natural 

Cinnabar 

LapLs-Dizuli 

L'zuriie 

Welisterite 

Alumimte 

Ix'ad car Ik mate i 

('enissue 

[Wernente 

Scaixilite 

Ijt*a(l oxide 

Litharge 

'Wheel ore 

Bournonite 

lA‘onhardile 

Liumontite 

\^ lute iron pyrites 

Marcaate 

Eune feldsiKir 

Anorthite 

'White lead ore 

Cerussite 

Liiiie-8(Hla feldspar 

Oligocliuso 

|\Miitc mica 

Muacovile 

Lithiophyllite 

Tripliylite 

WihhI tin 

C'assiterite 

Lithium mica 

Lepidolite 

Zmcblende 

Sphalerite 

I/Hlc8tone 

Magnetite 

Zine-spinel 

' Gahnite 

Magnesium mica . 

Phh)gopite 

Zinc vitriol 

Goslarite 


PHYSICAL CONSTANTS 


No. 

Name 

Synonym 

Formula 

Sp gr 

1 

Acimte 

acgirito 

Na20.Fe20.T4Si(>. 

3 5-3.56 

2 

Actinolite 

j Ca(Mg, Fe)3(Si()i)» 

2.1Ki 2 

3 

4 

Agate See chahnu) 
Alabandite 

II y 

manganblende 

MnS 

3 95-4.04 

5 

Albite 

S(Klium feldspar 

Na20.Al20.-,.6SiO2 

2.01-2 04 

6 

-Almimdite 

carbuncle. AI-Fe garnet 

\\i(h 3Fe0.3Si(); 

3.688-4 33 

7 

Alumimte 

websterite 1 

AlA)i SO 3 . 9 H 2 O 
K2.VIo(OH)i2(SOi)4 

1 06 

8 

Alunite 

alum stone j 

2.58-2.75 

9 

Alunogcnite 

alunogen .... j 

i \L.(.S(),)3.18Il20 

1.&-1.8 

10 

Amblygonite 

hebronite ! 

j AlPOi LiF 

2.98-3.1.5 

11 

.\nalrite 

analcime 

NaiO .U20.,.4 SiOj 2 US) 

2.22-2 29 

12 

Anatase 

octahedrite 

TiOi 

3 82-3 95 

13 

AriJaliiaite 


AbSiO, or Al 2 (), Sit). 

3.1-3 2 

14 

1 Andesine 

feldspar group j 

((’aO.\a-0)Al.(),4SiO. 

2.647-2 00 

15 

Andradite. 

common garnet, black , 

1 .it ’at) FciDi 3Si(). 

3.64-3.9 



gurnet 



16 

Anglesite 


' PbSO, 

6 12-6.39 

17 

Anhydrite 

1 ; 

1 t’a.'-O; ... 

2 899-2 985 

18 

Anorthite 

lime feldspar 

t 'at ) 41 'On 2Si02 

2.703-2 76.3 

10 

Aiiorthoclase 

’ fcldspir group, soda- 

(N’a.K».() A!>0, OSiO. 

2 .56-2 051 



' nucrocline 



20 

Anthophyllite 


tMg.losiOi 

2 857-3.2 

21 

1 \ntigoritc 


nig 0 .iMt). 2 H «0 

2 5 . 5-2 02 

22 i 

, Ajiatite 

fluorujKitPe, a-.p.iragU'i- 

t’al'. 3t.’aJ>.0, 

3 151-3 270 


I 

stone 1 

j 


23 

AiK)phyllite 

1 

KAlHr'u) lOSiO. . ' 

2 3-2 4 



1 16H.(J i 


24 i 

i Aragorntp 


CaCOi 

2 8.V2 94 

25 

Arcanite ] 

1 aphthitalite. glaserife 

(K.Nal'iSOi 

2 002 

26 1 

[ Argeritite i 

1 silver glance 

AgjS 

7.24-7 40 

27 

Arsenic | 

native arsenic 

.As 

5 01-5 78 

28 

Arsenopyrite 

mispickel | 

FeSi Fe.As 2 

5 89-0 20 

20 

•Atacamue 


.druOf’uCbaHA) 

3.77 3.94 

30 

.Vugehfe 

1 

2\l!(hIb(),.3H..O 1 

2 77 

31 

.\ugile 

; ( ’a Mgt Sit ),)•-• ^ ( Mg.l e)- 

3 2-30 



f \ll’e).''<i()- 


32 

Aiitunite ' 

lime uranite 

(•at)2F<b IVI.HHA). 

3 0.5-3.19 

33 

Axinife 


Ht\i\l'.BSi,()u, 

3 22-3 314 

34 i 

Azurite 

blue malachite. ches<\- 
hle 

1 

2(’ut’Oi.(^j(OH t • 

:i 77 3 83 

35 

Baddelcyitp J 

Zr< )•: 

5 50 0 03 

36 

Barite ' 

Irarj 

B:iSf)i 

4 3-4.6 

37 

BarysilPe ! 

FbaSl*' ); 

6.53-0 707 

38 

Bauxite 

iMHIlXltC 

\l .()v2U>() 

2 55 

39 

Beccari'e ' 

1 ZrOo.SiO. 

6.54-6.74 

40 

BenitoiUj 

' BaTiSijt), 

3 64-3.05 

41 

Bertrarditf 


4B(0 2Si().lb0. 1 

2 571-2 60 

42 

Ber>'l. 


3BeO .VIA) . OSiOj 

2 t..3-2 91 

43 

Bcry!lr»fiiTf‘. 


NaBPO. 

(K.I[)AMg,Fet 2 (.VI.- 

2.845 

44 

Biotite 

Mack anc i 

2.69-3.16 


1 


Fcl.^'^iOii, 



lli.-iO 





Ui^ MINERALS 


No. 

Hard- 

ness 

Crystalline form and color 

Index ot refract. 
(Na); ft, oj, t, 
a. 7 

Angle of 
the optic 
axes, 2V 

1 

6.(l-6.5 

monocl., blk , brush, or rcdsh. 

1.763, 1.799, 1 813 

62 13 

2 

5-6 

monocl., grn., gray-grn or br. 

1.611, 1.627, 1.636 

75 

4 

3.5-4.0 

cub., iron-blk. 

(Li) 2.70 


5 

6.0-6 5 

trie!., gray, or rarely colored 

1.525, 1.529, 1.536 

70 

6 

7 0-7.5 

cub , deep red to brnsh.-red or blk. 

1 801 


7 

1-2 

monocl 

1 459, 1.464, 1.470 


8 

3.5-4.0 

hex (trig.), col., wh., yelsh., gray or 

1.572, 1.592 




redsh. 



9 

1. 5-2.0 

monocl. wh., yelsh. or redsh. 

1.474, 1.476, 1.483 


10 

6 

tricl., wh. to grnah., blsL., yelsh , gra}'- 

1.579, 1.593, 1.597 

50 



ish or brnsh wh. 



11 

5.0-5.5 

cub., col. or wh., yelsh, redsh or grnsh. 

1.4S74 


12 

5.5-6 0 

tetr , br , hi., blk. 

2 554, 2.493 


13 

7 0-7.5 

rhomb., gray, redsh., gmsh., blsh. 

1.632, 1.638, 1.643 

84 30 

14 

5-6 

tricl , wh., gray, grnsh., yelsh., Hesh red 

1.549, 1.553, 1.556 

88 

15 

6.5-7.0 

cub , brnsh. red. br., blk., also yel. or 

1.857 


16 

2.75-3.0 

grn. 

rhomb, or monocl., wh., gray, yel , bl., 

1.8771, 1.8823, 1.8937 

75 24 



grn.. (col.) 



17 

3.0-3.5 

rhomb, or monocl., col., wh , gray, bl., 

1.5693, 1.5752, 1.6130 

43 41 



br. or redsh. 



18 

0.0 -6.5 

tricl , col., wh. or grayish, (yelsh. blsh. 

1.5755, 1.5832, 1.5885 

77 



or redsh.) 



19 

6 0-6.5 

tricl. 

1.523, 1.529, 1.531 


20 

5.5-6.0 

rhomb., br., yelsh. or grn.sh., to emer. 

j 1.6:13, 1.642, 1.657 

83 54 

21 

3-4 

grn. 

rhomb., brnsh. grn. 

i 1.490, 1.502, 1.511 


22 

4-5 

hex , br., grn., gr.iy, yel., red or wh. 

1.6;i4, 1 632 


23 

1 4. 5-5.0 

tetr., col. or wh., grn., >el. or redsh. 

l.OtL, l.o35 


24 

3.5-4 0 

rhomb., col., wh., yel , ^ed^h., blsh. or 

1.5299, 1.6809, 1.6854 

IS 



1 blk. 



25 


1 rhbdr , wh. 

1.4935, 1.4947, 1 4973 


26 

2.0-2.5 

cub . dk. lead gray 



27 

3-4 

hex , tin-wh., tarn, dk gr.i> to blk. 



28 

5.5 -6.0 

rhomb , silycr-wh to grayi'«h-wh. 



29 

3 0-3.5 

rhomb., bright or blksh. grn. 

1.831,1.861,1.880 . 


30 

4 5-5 0 

morKHil , col. to wh. 

1 574. 1.576, 1.588 

50 49 

31 

5-0 

moiKK’l., dk. grn. to blk. 

1.712, 1.717, 1.733 

60 

32 

2 0-2.5 

rhoHib , yel. 

1.553, 1.575, 1.577 


33 

6 5 -7.0 

tricl , hr., W., gray, yel 

1.678, 1.685, 1.688 

72 

34 

3.5-4.0 

monocl.. bl. 

1.730, 1.758, 1.S38 


35 

6 5 

monocl., col.-yel, br., blk. 

2.13, 2.19, 2.20 


36 

2.5-3.5 

rhomb., col., wh., yel., bl . br or red 

1.6369. 1 tklSl. 1.6491 

37 28 

37 

3 

trig., wh. 

2.070. 2.050 


38 

1-3 

amor., wh. br., yel. or red‘=h. 

, 1.570 


39 



i 1.9272, 1.9277, 1.9820 


40 

6.0-6.5 

hex., trig., bl , col. 

! 1.757, 1.804 


41 

6-7 

rhomb., col , jw ycl 

1 1 591, 1.6a), 1.611 

74 51 

42 

7.5 8 0 

hex , grn., bl., ycl , rechsh. 

1.581, 1.575 

1 

43 

5.5-6.0 

rhomb., col to wh . pa. yel. 

' 1.5520, 1 5579. 1 5608 

j 67 56 

44 

2.5-3 0 

monocl., blk or dk. l>r or grn. 

j 1.541, 1.574, 1.574 

! 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

1 

h'ormula 

Sp. gr 

1 

Bismuth 

native bismuth 

Bi 

9 70-9 83 

2 

Bloeditc 

bludite 

MKS()i.Na2S():.41|..() 

2.22-2.28 

3 

Boracite 

stasafurtite 

MgTCliBibO-io 

2 9-3 0 

4 

Borax 

tincal 

Na-iBjOv lOihO 

1 69-1 72 

5 

Bormte 

purple copjH'r ore. erti- 
bescite 

FeS 2 Cu2S.(^uS 

4 9-5 4 

6 

Bournonite 

wheel ore 

PbCuShS, 

5 7-5 9 

7 

Br^hantite 


CuSO, 3Cu((>ir- 

3 8-3 9 

S 

Bromvrite 


AgBr 

5 8-6 0 

9 

Brookitc 


T 1 O 2 

3.87-4.084 

10 

Bruciif' 


MgOHoO 

2 38-2.4 

11 

Bunseiute 


Nit) 

6 398 

12 

13 

Caeoxciiite 
(’alamine See hemi 

morphtte, smithxo'nte 

FeP()4Fe(()lDi4ilI.() 

3 38 

14 

Calcite 

calcapar, Iceland spar . 

(’a(U 

2 711 

lo 

Caledonitp 


2(Pb.Cu)0 SOa HiO 

0 4 


Calomel 

h im merear.N 

HgCl 

() 4S2 

17 

Cancnmte 

4Nu2()Ca0 4 VW),- 
2(’()« 9 Si02 3H-() 

2 42-2 50 

IS 

19 

Carnallite 

('arnotite 


K(;i M?(^l2 OHiO 

Kit ) 21 .0,4 V 2 O. 31120* 

1 f)0 

20 

C.ist>iterite 

incl tinstone, stream 
tin, ^ 0 (k 1 tin 

SnSn» ). 

0 8 7 1 

21 

Celcstite 

celestine 

SrSOi 

3.84-3 97 

22 

CerargN rite 

horn silver 

AgCl 

5 552 

23 

Cerussite 

white lead ore 

PhCO,-* 

0 4fi-6 57 

24 

Chabaziie 


Ca.AbSahi.SHiO 
(-^Na.K) 1 

2 06-2 16 

25 

Chalcanthitf 

blue vitriol, blue nteme. 

CuSO, 5H.() 

2 12-2 30 

26 

Chalcedon\ 

flint, agate 

Si( h 

2 55 “2 63 

27 

ChalcopyriK' 

copiier pynte.'t 

Cul e'^. 

4 M 3 

2n 

Chiolite 


5NaF.3AlFj 

2 81 3 (KI5 

2M 

('hondrcKiite 


(Mg(F.O]I)liMK3{SiO,]a 
FeO ('nOi 

3 19-3.22 

30 1 OKromiU' 


4 32-4 57 

31 

Chrys(7tjer\ 1 

eymophune 

BcO Midi 

3 50-3 84 

32 

Chrysocolla 

1 

(’uS|()3.2H20 

2 40 -2 42 

33 

Cinnaliar 

natural vermilion 

HgS 

8 0 8 2 

34 

Claudetite 


AsiOa 

3 8,5-4 151 

35 

Cleveitc (Hi 

A oryst var of utariinite 


7.49 

36 

Clinochlonte 

elinochlore 

IKMgfAbShOH 

2 05-2 78 

37 

('oljiilinc 

cobalt glanee 

Co.VsS 1 

1 6 0 -0 3 

3« 

(’olemanite 

(’uiB-.O,, oHiO 

[2 417-2 428 

39 

Columbite 

niobite 

(Fc.Mnt(Cb,Ta)20r 

5 20-7 30 

40 

Connellite 


CuiSOi 2CuCl2.19Cu- 
(011)2-1120 

34 

41 

('opiapitc 

Copjxjr 


2Fe203.5S0j 18112(1 

2 1 2 2 

42 

native coppiT 

(’u 

8 8-89 

43 

Cmpiimbite 

Kc.(SO,)3 9H2() . . 

2.07-2 lao 

44 

Cordicnte 

iolite, dichroite 1 

1 

4( Mg,Kc)( ) 4 A 1203 .- 
IOS 1 O 2 ibO 

2 57-2.66 

45 j Corundum . . 

i 

ruby, sapphire 

j 

AbOj 

3 95-4.10 




MINERALS (Continued) 


No. 

Hard- 

ness 

j 

Crystalline form and color 

Index of refract. 
(Na); n; w, e; 
a. 7 

Angle of 
the optic 
axes, 2V 

1 

2 0-2.5 

hex., redsh. wh. 



2 

2.5 

monocl., col. to grnsh., yelsh or red 

1.486, 1.488, 1 489 


3 

7 

rhomb., wh., gray, yd or grn. 

1.662, 1.667, 1.673 

83 33 

4 

2.0-2.5 

monocl., wh., grayish, blah or grnsh. 

1.4468, 1 4686, 1.4715 

39 

5 

3 

cub., dk. redsh. br., tarn, blue, purp or 
iridcac. 



6 

2.5-3.0 

rhomb., at gray to iron blk. 



7 

3.5-4.0 

rhomb , emer. to blkah, grn. 

1.730, 1.778, 1.803 

77 

8 

2-3 

cub., yel to grn. or gray 

2.253 


9 

5.5-6.0 

rhomb., br , yelsh, redsh, to iron blk. 

2.583, 2.586, 2.741 


10 

25 

trig , wh , gray, blue or gm. 

1.559, 1.580 


11 

5 5 

cub., grn. 

(Li) 2 18 


12 

L3 

3-4 

hex , yel or brush. 

1 582, 1 645 


14 

3 

hex , col , wh or yelsh. ; rar. pa. gray, 
red, grn., bl , vlt. 

1.6583, 1 4864 


15 

2.5-3.0 

rhomb , deep grn. 

1 818, 1 866, 1.909 


16 

1-2 

tetr , wh , yelsh, gray or br. 

1.97325, 2.6.559 


17 

5-6 

hex , wh , gray, yel, grn., bl, redsh. 

1.524, 1 496 


18 

1 

rhomb., wh. or redsh. 

1.466, 1 475, 1.494 

70 

19 

1-2 

hex , rhomb , yel. 

1 7.50, 1 925, 1.95 


20 

6-7 

tetr , br or blk., somet, red, gray, wh. 
or ye! 

1.997, 2 093 


21 

3 (V-3.5 

rhomb , col , wh or yel, oft. blah , 
redsh or grnsh 

1.6220, 1.6237, 1.6309 

51 12 

22 

1-1,5 

cub wh , gray, yelsh., grnsh., turns vlt., 
br or blk in light 

2 0710 


23 

3 0-3 5 

rhomb , col, wh or gray 

1 8037, 2 0763, 2.0780 

8 34 

21 

4-5 

hex (rhbdr.), col, wh., redsh., yelsh 
or br 

1 480. 1.482 

65 ± 

-’I 

2 5 

tncl , bl or grrmh bl 

1 5140, 1 5368, 1.5433 

56 2 

26 

6 

wh , gra>ish bl, br.-blk. 

1.537 (1.533-1.539), 

1.530 


27 

3 5-4 0 

tetr , br;us.s to gold, yel tarn, to bl, 
purp tints 



28 

3 5^ 

tetr , wh 

1.349, 1 342 


29 

6 0 6 5 

monocl, wh , yel , red,-br. 

1.607, 1.619, 1.639 

80 

30 

5 5 

cub . blk -brnsh blk. 

2.16 

31 

8 5 

rhomb , grn.-yel 

1 747, 1.748,’ 1.’757 


32 

2-1 

amor , tetr or hex , grn.-bl -blk. 

1.46-1 57 


33 

2 0-2 5 

hex , scarlet, redsh.-br., blk. 

2 8.54, 3 201 


34 

2.5 

iiioni)cl. 

1 871, 1.92, 2.01 


35 

5 5 

cub 


36 

2.0-2 5 

monocl , grn to yelsh or wh 

1 585, 1 .)S6, 1.596 


37 

5 6 

cub , silv. wh.. riklsh or grayish 


38 

4 0-4 5 

monocl , col, to wh or ydsh. 

1 586;i. 1.5920, 1.6139 

55 20 

39 

6 

rhomb , br. to blk. 

2.26, 2 29, 2 34 


40 


hex , blue 

1 724. 1 746 


11 

25 

monocl, yd. 

1.530, l.,543, 1.595 


12 

2 5-30 

cub , red 



13 

2 0 2 5 

hex (trig ), wh , s'dsh., brnsh. 

1.. 55 19, 1.5575’ 


14 

7 0 7.5 

rhomb, It .-dk blue 

1.534. 1.538, 1.540 

70 23’ 

45 

9 

hex (trig rhlxlr ) col, red, yd., bl, . 
br or gray \ 

1 768. 1 760 



253 




PHYSICAL CONSTANTS OP 


No. 

Name 

Synony m 

Formula 

Sp. gr. 

1 

Ootunnite 


PbCls . . 

5.84 

2 

Cristobalite 


Sit >2 

2.27-2.34 

3 

Croc(»ite 

crocoisite 

PW^rOj . . 

5.9-6. 1 

4 

Cryolite 

ice stone 

Naj.MF 6 or SNaF.AlFs. 

2.95-3.00 

5 

Cryolithioriite 


1 3 NaF. 3 LiF. 2 AlF 3 

2 777-2.778. 

6 

Cuprite 

red copiier ore 

1 t^U 2 () 

5.85-6.15 

7 

Cvauite 

disthene 

\l 2 S 1 O., or .A.l 203 .Si ()2 

3.559-3.675- 

8 

1 Danbuntc 


Cat) B 2 O 3 . 2 S 1 O 2 

2.93-.'Jv0e 

9 

Datolite 


CafB.OHjSiOi 

2.81F-3.00 

10 

Derbvlite 


6Fe0.Sb203.5Ti02 

4.513^.530* 

11 1 

Diamond 

Ixirtz, carlxuiado 1 

C 

3Ll50r-3.525v 

12 

Dipspore 


Al 2 O,H 20 

3..V3.5 

13 

Diopside 

malacoli’^e, aialite 

CaMglSi03)2 

3.2«*-3438 

14 

Dioptasitp 

dioptast' 

H.OCuO.SiG> 

3,05-3.35 

15 

Dolomite 

pearl spar j 

Cat^bMgCOj .... 

2.80-2.96 

16 

Dou^riasite 


2KC1 FeCb 2 H 20 

2.16 

17 

D>aanahte 


CaO,FeO,Ti(> 2 , etc 

4 02-4 26 

18 1 

Eglchtonite 


1 IIg4Cl20 

8.327 

19 

Embolite 


1 Ag(Br,Cl) 

i 

5 31-5.81 

20 

Emery 

mix of corundum, mag- 
netite. hematite, quartz 
and spinel ' 

3.7.5-4.31 

21 

Enargite 

1 3 CU 2 S .'VszS., 

4 43-4.55 

22 

Erythrite 

cobalt bloom 

1 ( 'o.i(A 8 ()i )2 HH->0 

2 912-2 94«‘ 

23 

Euelasite 


: Be(AlOH;SiO, 

, 3 051- 3 103 

24 

Eu(£alite 


i BNaiO 6((la,Fe)0- 
: 20 (Si,Zr)(>> NaCI 

1 2 8-3 1 

25 

Eulytite 


1 3Si()2,2Bi»0( 

6 106 

26 

Enstatite 

-fFe, brunzite. hyiwrs- 
thene i 

MgO.SiO' 

1 3 19-3.43 

27 

Epidote 

pustacite 

4Ca0 3 CAlFe )203 - 
1 bSiO.H.O 

3 07-3 50 

28 

Epsomite 

epsom salt 

MgM)i7U*() 

1 68 

29 

Fayalite 


he2Si04 

3 91-4 34 

30 

Feldspars i^ortku 

clase, mtrrohin\artntf’.lahr>a'lonte,andesine,aiiorthorJ\as(‘OTamrthik 

31 

Ferberite 


FeWO, 

; 0 SO 1-7 109 

32 

1 Fluorite 

fluorspsir 

CaFi 

! 2 97-3 25 

33 

Forsteritc 

i 

MgaSiOj 

(Fe.Mn.Zn)(Fe()-). 

3 191-3 33 

34 

I'ranklinitc 


5 07-522 

35 

(jahnite 

2 inc-.spinel | 

ZnAFOi 

4 478-^ 602 

36 

(ialena 

galenite, glaiiee { 

I'bS 

7.3-7 6 

37 

Oanomalite 

4(.’aO 6 PbO 6 S 1 O 2 H>() 

5 57-5.7 

38 

(larnet See alman 

(Iitt, andraditr, i/ros.fulnnt' 

e, iimnartif), uvarwile 


39 

Garments 

noumeite j 

H 2 tNi,Mg)Si()t (vari- 
able) 

2 27-2.87 

40 

Gay-Luasite 

1 

1 CaC0,.Na2C0a.5H20 
Cat) Mgl) AUOi.SiGs , 

1 93-1 95 

41 

Gehleiiite 1 


2 9-3.07 

42 

Geikielite 


(Mg.FelU T 1 O 2 

.3.98-4.0 

43 

Giblisite 

hydrargillitc . . { 

AUh 311 •(> 

2 3 2.42 

44 

Glauljerite 

NaiSOt (J,iS04 

2 7- 2.85 

45 

Glaucophane. 

I 

glaucophanitc | 

NaA!(Sit)j )2 (Fe,Mg)- 
SiO., 

2 991-3.15 

46 

Gold ' 

native gold { 

Au 

14.56-19.33 


I2r,4 





MINERALS (Continued) 


No. 

Hard- 

ness 

Crystalline form and color 

Index of refract. 
(Na); n; w, «; 
a, /3, y 

Angle of 
the optio 
axes, 2V 

1 

soft 

rhomb., wh., yelsh. 

2.1992, 2.2172, 2.2596 


2 

6-7 

peeudo-isometric ? 

1.486 


8 

2.5-3 0 

monocl., red. 

(Li): 2.31, 2.37, 2.66 


4 

2.5 

monocL, col. to wh.; rar. redsh , brnsh. 
or blk. 

1.364 


0 

2.5-3.0 


1.339 


b 

3.5 -4 0 

cub., red.; rar. br.-blk. 

2.705 


7 

4-7 

tricl., bl., gray, wh., grn. or blk. 

1.712, 1.720, 1.728 

82 

8 

7 

rhumb., ycl.-col. 

1.632, 1.634, 1 636 

88 

9 

5.0-5.5 

monocl., col., wh., yelsh., redsh., grnsh. 

1.625, 1.6,53, 1.669 

74 

10 

5 

rhomb , blk. 

(Li): 2.45, 2.51 


n 

10 

cub , col, or si yelsh., also yel., red, 
grn., blue or blk. 

2.4173 

84 

11? 

0 5-7 0 

rhomb , gray, wh., pink, yel,, br 

1.702, 1.722, 1.750 

18 

5-6 

monocl., it. to dk. grn., col , gray, yel., 
rar. bl. 

1.664, 1.671, 1.694 

59 

14 

5 

trig , emer. grn. 

1 644, 1 697 


15 

10 

3.5 4.5 

hex (trig, rhbdr.), wh.. yel , redsh . hr., 
Uk , mr col. 

1.6817, 1.5026 

1.488, 1.500 


17 

5-6 

cub., iron blk. 

2 330 


18 

2-3 

cub., brnsh., yel., blk. on cxpr« 

(Li) 2.49 


19 

JO 

1-1.5 

7-9 

grayush grn. to yclsh-grn., ycl. 
dk. gra> to blk. 

2.15 


J1 

3 

rhomb , gray to blk. 

1 1 6263, 1.6614, l’6986 


22 

1 5-2 5 

monocl , rwL, pink or pearl gray 


28 

24 

i75 

5-6 

monocl , col., pa. grn , blue 
hex , red to br. 

; 1 6,52. 1.655, 1 671 

1 60t), 1 611 


25 

4 5 

cub , br. to yel or col. 

i 2.05 

31 

26 

5-6 

rhomb., grayish or yelsh., wh , grnsh. 
or brnsh. 

j 1.650, 1.6.5.3, 1.658 

27 

6-7 

monocl , yelsh to blksh. grn , rar. red 
or col. 

j 1 729, 1 754, 1.768 

51 25 

28 

2 (V-2 5 

rhomb , col. or wh. 

1.4326, 1 45.54, 1.46(Kt 

29 

to 

6.5 

rhomb., yel. -blk. 

1.835, 1.877, 1.886 


81 

4.0-4 5 

monocl , br to blk. 

(Li) /S 2.40 


82 

4 

cub . col , oft ycl . bl , grn., vlt.; rar red 

1 1.4339 


83 

6-7 

rhomb , wh,, grnsh, yelsh. 

1.635, 1.651, 1.670 


84 

5.5-6.5 

cub . iron blk. 

(Li) 2.360 


35 

7 f)-8.0 

cub., grn . br., blk 

1 780 


86 

87 

2.5 

1 3 

cub., lead gray to blk. 
tetr , col , gray. 

3 912 

1.910, 1.91, 1.945 


8^ 

89 

j2-3 

amor., bright grn., pa. grn t() wh. 

,..59 


40 

1 

j 2-3 

monocl, wh to yelsh 

1 1 4435, 1.5156, l..)233 

'33 48 

41 

•12 

1 5 ,5-6.0 

6 

tetr., grayish grn. to br. 
hex. (trig ), bluish or brnsh Wk. 

1 1 666. 1.661 
; 2.31, 1.95 

! 

1 

18 

1 2..5-3.5 

monocl, wh., grnsh , redsh to yel. 

j 1.566, 1.566, 1.587 

t 

44 

1 2.5 3 0 

monocl., m. yel , gray, or red 

: 1.515, l.,532, 1,.536 

|43 58 

45 

1 6.0-6..) 

monocl, blue 

1.621, 1.6.8S, 1.63H 

46 

2 .5-3 0 

cub., yel. 

1 ■ ■ ■ 

! 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

1 

Sp. gr. 

1 

Goslarit-e 

zinc vitriol ... 

ZnS04.7H*0 

1.9-2. 1 

2 



FeaOs.HsO 

4.0-4.4 

3 

Graphite 

plumbago, black lead 

C (traces of Fe, SiOa,- 
etc.) 

3Ca0..\l203.3Si02 .. 

2.09-2.25 

4 

Groasularite 

hessonite 

3.4-3.6 

5 

Gummite (R) 


(Pb,Ca,Ba)SiU 30 i 2 .- 

3.9-5.16 



5H2(X?) 


6 

Gypsum 


CaS04.2H20 

2.314-2.328 

7 

Halite . . 

rock salt 

NaCl 

2.135-2.170 

8 

Hambcrgite 


Be2HB04 . 

2.347-2.36 

9 

Hanksite 


9Na2S04 2Na2003.KCl 

2.562 

10 

Harmotome 

harmotomite . 

(K 2 .Ba)C).Al 203 TiSitb - 
5 H 2 O 

Mn304 . 

2.345-2.50 

11 

Hausmannite 


4 722-4.856 

12 

Hauynite 


5(Na2,Ca)0 3\l203.- 
6SiO^ 2SO, 

2.4-2.5 

13 

Helvite 

. 

3(Be,Mn,Fe)2Si04.(Mn,- 

3.16-3.37 


FejS 


14 

Hematite 


Ffr.03 

4 9-5.3 

15 

Hemimorphite 

calamine 

2ZnO Si02.H20 

3.45 

16 

Hercynite 

1 iron spinel 

FeAhOi 

3 91-3.95 

17 

Herdente 

CaP04 BeFOH 

2.952-3 012 

18 

Heuiandite 


CaO AUOt dSiOi.SHiO 

2 16-2.249 

19 

Hopei te 


3ZnO P 2 O 5 4 H 2 O 

3.03 

20 

Hornblende 

ainphibolc 

Ca(Mg.Fe)3(Si02)4,Al2- 

(Mg.l»2(A103)2- 

(Si 03 ) 2 ,Fe{Mg,Fe) 2 - 

3.0-3.5 




(Pe()3) 2 ( 8103 ) 2 


21 

Hflbnerite 


Mn 0 .W 03 

7 2-7.5 

22 

Hutchmsonite 

1 


(Tl.Ag.Cu) 2 S AS 2 S 3 -b 

4.6 



PbS.AB2S3(?) 


23 

Hydronephehte 


HNa2Al3Si30i2 3 H 2 O . 

2 263-2 48 

24 

Hydrotalcite 


MkCOj 5Mg(OH)2.2Al- 
(0H)3 4 H 2 O 

2.04-2.091 

25 

Bmenite 

menaccanite, titanic iron 

FCO.T 1 O 2 

4 44-4.90 

26 

1 lodyrite 

ore 

iodargyrite 

Agl 

5 60-5 707 

27 

Jarosite 


K2Fe6( OH) 12 .( 304 ) 4 . 

3 15 3 26 

28 



MgS04 KCl.SHiO 

2 067-2.188 

29 

Kaliophilitc 

Kadinite 

phacelhtc 

KAlrfi04 . . 

2 49-2 67 

30 

china clay, kaolin 

Al 2 O 3 . 2 S 1 O 2 . 2 H 2 O . 

2.60-2.6} 

31 

Kieserite 


MgS04.H20 .. . . 

2 57 

32 

Labradonte 

Labrador fcld.spar, inter 

NaAlSisOs. Ca/U 2 Si 20 H, i 

2 70 2.72 


Vx!t albite and anor- 
thite 

ratio 1:1 to 1:3 



33 

I Lanarkite 


PhiO (SO 4 ) 

6 3-6.S 

34 

Lanthanite 


La2(C03)3,9H20 

2 6-2.74 

35 

Laubanite 


Ca 2 Al 2 Si,'iOi 5 6 H 2 O 

2 23 

36 

I.«a(imontite 

leonhardite, caporcianite 

CaO.Al 2 O 3 . 4 S 1 O 2 . 4 H 2 O 

2.23-2 42 

37 

Laurionite 

PbCl2.Pb(OH)2 

6.24 

38 

Lazulite 


(Fe,Mg)O.Al203.P20i.- 

H 2 O 

3Na203 SAhOs.OSiOu. 

3.057-3.122 

39 

Lazuli te 

laiHs-lazuh 

2.38-2.45 

Leadhillitc 

2Na2S 

PWHh PbS04.- 
2PbC03 

6.26-6.44 

40 
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MINERALS (Continued) 


No. 

Hard- 

ness 

Crystalline iorm and color 

Index of refract. 

(Na); n; Cl), e; 
a, 0, y 

Angle of 
the optic 
axes, 2V 

1 

2 0 -2 5 

rhomb , wh. or yelsh. 

1.457. 1 480, 1.484 


2 

5 0-5 5 

rhomb , yel , red or br. 

2.26, 2 39, 2 40 


3 

1-2 

hex., blk., dk. gray. 



4 

6.5-7 0 

cub., yel., grn , br , red or wh. 

1 735 


5 

2.5-3.0 

gumlike masses, redsh. yel. to brnsh. 

1.61 


6 

1 5-2 0 

monocl., wh.; oft. yel., red, br., blk. 

1.5205, 1.5226, 1.5296 

")S •> 

7 

25 

cub., col.-yelsh., oft. redsh.-bl , gray or 

1.5442 




blk. 



S 

75 

rhomb , grayish wh. 

1.5595, 1.5908, 1.6311 


9 

3 0-3 5 

hex , wh. to yel. 

1 481, 1.461 


10 

4.5 

monocl , wh., gray, yd., red or br. 

1.503, 1.505, 1..508 

43 

11 

5 0-5 5 

tetr , l)rn3h.-blk. to blk. 

(Li): 2.46, 2.15 


12 

5 5-6 0 

cub , bl., grn., red, yel. 

1.496 


13 

6 0-6 5 

cub , yel., yelsh.-br., grn. or redsh.-br. 

1 739 


14 

5 5 -6 5 

hex ft rig.), st. gray-blk. 

(Li)- 3.01, 2.94 


15 

4.5 -5.0 

rhomb. wL, yel., br , blsh. or grnsh 

1.614, 1.617, 1.636 

46 10 

16 

7.5-8 0 

cub , blk. 

1.800 


17 

5 

monocl., yel., grnsh. wh. 

1.592, 1.612, 1 621 

68 2 

18 

3 5-4 0 

monocl., wh., red, gray, brown 

1 498, 1.499, 1.505 


19 

2 5-3 0 

rhomb., grayish wh. 

1.572, 1.590, 1.590 

54 44 

20 

5-6 

monocl., dk. grn. to blk. 

1.629, 1.642, 1.653 

84 

21 

4 5-5 5 

monocl., brnsh. red, yel. to blk. 

2.170, 2 220, 2.320 


22 

1 5-2 0 

rhomb , scarlet to red 

3 078, 3.176, 3.188 


23 

4.5-6.0 

hex., wh., dk. gray 

1 490, 1.502 


24 

2 

hex., wh. 

1.512, 1 498 


25 

5-6 

hex (trig ), Iron-brnsh. Uk. 



26 

1 

hex., pa yel. or grn. 

2 21, 2 22 


27 

2 5-3.5 

rhomb , ocher-ycl., br. 

1.820, 1.715 


2S 

2 5-3 0 

mcHux*! , wh.-gray or retish. 

1 494, 1.505, 1.516 


29 

6 

hex or hue threiids, col. 

1.537, 1.533 


30 

2 0-2 5 

monocl , wh , yelsh., redsh., bLsh., 

1.561, 1.565, 1.567 




grnsh , brnsh. 



31 

3 0-3.5 

monocl,, col -wh. or yelsh. 

1.523, 1.535, 1.586 

57 

32 

5.0-6 0 

tncl., gray, br. or grnsh. 

1.559, 1.563, 1.568 


33 

2.0-2 5 

monocl., grnsh., wh., pa. yel. or gray 

1.93, 1.99, 2.02 


34 

2.5-3.0 

rhomb., grayish wh., pink, yelsh. 

1.520, 1.587, 1.613 


35 

4.5-5.0 

wh. 

1.475, 1.486 


36 

3-4 

monocl., wh., yel., gray or red 

1.513, 1.524, 1.525 


37 

3 0-3 5 

rhomb., col. 

2 0767, 2.1161, 2 1580 


38 

5-6 

monocl., asure-Wue 

1.603, 1 632, 1.639 

69 

39 

5.0-5.5 

cub., dk.-lt. bl., vlt. or grnsh. U. 

1.500 


40 

2.5 

monocl. 

1.87, 2.00, 2.01 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Sp gr 

1 

LepidocrocitP 


FeiOa-HiO 

4 00 

2 

Lepidolite 

lithium mica 

KLi(A1COH.F)2]AI- 

(SiOala 

2 799-2 9 

3 

Leucite 

amphigenc 

K 2 O Al203.4Si02 . 

2 4.5-2.51 

4 


5CaO 2Ti()2.3Sb205. 

4.9,50 

5 

Limoni to 

brown hematite 

2Fe20.4 3 H 2 O 

3 6-4 0 

6 

Litharge 

Magnesite 

lead oxide, lithargite. 

PbO 

9 13 

7 


MgCO., 

2.95-3 2 

8 

Magnetite 

Malacliite 

hxlestnne 

FeaO^ 

4 967-.5 ISO 

9 

green carUmate of cop- 

0uC03.CuC0H)2 ... . 

3 90-4 03 

10 

Manganite 

gray manganese ore 

Mn 203 .H 20 . , 

4 2-t 4 

11 

12 

Manganosite 

Marcasite 

white iron pyrites 

MnO 

Fc 82 

5 IS 

4 61-4 90 

13 

Marialitc 

3Na02.3Al203.18Si02. 

2NaCl 

2.50-2 692 

14 

Marshite 


Cul .... 

.5 .I9-.5 63 

15 

Madcagnite 


(NH4)2S04 

1 76-1 77 

16 

Matlockite 


PbO.PK^b 

7 21 

17 

Meionite 


4Ca0.3.\l203 6Si02 

2 70-2 615 

18 

Melanterite 

copperas 

FeSOi 7H2() 

l 89-1 90 

19 

Melilite 

Na 2 (Ca.Mg)u(Al.Fe)i- 

mhh 

2 9-34 

20 

Mellite 


.\l203.Ci20» 18H>0 

1 .5.5-1 6r 

21 

Mendipite 


2PbO.Pb(M> 

7-7 1 

22 

Microclinc 


K 2 O .\l203.t)Sl()2 j 

2 .54-2 .)7 

23 

Microlito 


6Ca0 3Ta20..Cb0I<'.3 i 

t 5 40.5 -.5 562 

24 

Miersite ' 


4.Agl Cul 

5 64 

2,5 

Milante ! 


K204Ca0 2.\l20j- 1 

24 S 1 O 2 Ihi) \ 

2 .5-2 59 

26 

Mimeiite 


9Pb()3b20.PnC^b. 

6 96-7 2.*, 

27 

Mirabilitc 

glaufier sab 

.Na2SO4.10il2O 

I 4f>-l 

28 

Moiss-anite 

carborundum, artifiewi 

SiO 

3 2 

29 

Moljbdenite 

molyixienum glance 

M 0 .S 2 

4 7 1 S 

30 

Monaziie 


(Ce.Nd.Pr.L'OPO* 

(4-Th-,[POil4) 

5 2( 1 6-5 P 

3) 

Monetite 


IKJaPOj 

CaMg8i04 

2 7.5 'J 86.i 

32 

Monticellite 


3 03-3 25 

33 

Montroydite 


HgO 

11.14 

34 

Muscovite 

white mica 

K20.3Ah()i.6Si02.2H20 

2 76-.10<‘ 

3.5 

Nantokite. 


OuCl 

3 9:10 

36 

Natroljte 

needle zeolite 

Na20 .Al203..3Si(>i 21120 

2.1S-2 2.5 

37 

Nepiiolitc 

nepheline, elaeolite 

(.Na,K)M-AUSi9034 or 
.N'a\lSiOj 

2 5.5-2 tV) 

38 

Newlwryite 


H.MgP04.3H20 

2 10 

39 

.Viccolite 

arsenic mekel. tiickelin 

Vi An 

7 .33-7 67 

40 

Noselite 

nosean 

oVa-iO 3Al203.6Si02.- 
2S()a 

2 2.5-2 4 

41 1 

Oligocla«(‘ 

iime<aoda feld.spar 

Xa VlSisOs + CaAhSK*- 
()■< 

2 62-2 672 

42 ' 

Olivenitc 


4Cu0..\H20r..H20 

4 1-44 

43 I 

Olivine 

chry'olite, peridot . 

(Mg,lM’)2Sl04 

3 26-3 40 

44 

1 

Opal 


Si02.xH20 

1 2 1-2 3 






MINERALS (Continued) 


No 

Hard- 

ness 

Crystalline form and color 

Index of refract. 

(Na); n; <«), e; 
a. y 

Angle of 
the optic 
axes, 2V 

7 ] 


rhomb. 

1.94, 2.20, 2.51 



2 5-4.0 

monocl., pink, oft. wh -gray or vlt. 

1.560, 1.598, 1.605 


i 

5 5-6.0 

cub., wh., gray 

1..508. 1.509 


4 

5 5 

cub., yel. 

2.20 


5 1 

5 0-5.5 

prob. amor., br.-yelsh. 



1 

2 

tctr., yel. 

2.510, 2.610, 2.710 


7 

1 

3 5-4.5 

hex (trig, rhbdr ), col , wh -yelsh., br.- 
blk. 

1.700, 1.509 


S , 

5 5-6 5 

cub., iron blk. 



' 

3.5-4 0 

monocl., It-dk. grn. 

1.6.55, 1.875, i 909 


10 ' 

4-5 

rhomb., iron blk. to steel gray 

2 24, 2.24 (Li), 2.53 


11 ' 

5-6 

cub , emer. grn., Wk. on expos. 

2 16 


12 

6 0 6 5 

rhomb., pa. yel. to steel gruv 

1.539, 1.537 


13 

5.5-6 0 

tetr. 


14 ' 

2 5-3 0 

cub., br. 

2 346 


15 

2 0-2 5 

rhomb., lem yel., yelsh , gray 

1 5209, 1 5230, 1 5330 


If) 

2 5-3 0 

tetr., yelsh. or griish. 

2,150, 2 040 


17 

5 5-b 0 

tetr col, to wh. 

1..597. 1.560 


18 

2 ‘ tnonocl , var shades of grri. to yel 

' 1.4713, 1.4782. 1.4856 

ib 27 

19 j 

5-6 

tetr , wh , yel., grnsh., redsh., br. 

i 1.634, 1.629 


:o 1 

2 0-2 5 

tetr., yel. 

1.539, 1.511 


21 '2 5-3 0 1 

rhtimb., wh. 

2.24, 2.27, 2.31 


22 

6 0-6 5 1 

tricl , wh., yelsh,, gray, grn. or red. 

1.522, 1.526, 1.530 

83* 

23 1 

5 5 

cub., yel., br., rar. red 

1.925 


24 1 

2 ! 

I cub , bright yel. 

2.20 

... . 

25 1 

5.5-6 0 

hex col., grn., gla.ssy 

1.532, 1 529 


20 ' 

1 

3 5 1 

1 hex , yel., br., wh or col. 

2.135,2 118 

76' 

27 ' 

1 5-2 0 

' monocl , wh 

1.394, 1.396, 1.398 

28 

9 5 

hex , grn,, bluwh-blk. 

2.654, 2.697 


29 

1 0 1 5 i 

hex . blue gray 


14 

30 1 

5 0 5 5 

munocl,, red or yelsh. br 

1.786, r.788. 1 837 ' ” 

M 

i35 ; 

tncl , ycl., wh. 

1 515, 1.518, 1.525 


32 i 

1 5 0-5 5 

rhomb , col to gray 

1 651, 1.662, 1.668 


3 :: 

15-20 

rhomb , orange red 

2.37. 2 .50, 2 65 

40 t?)' 

34 

2 5-30 

monocl,, col. or pa. yel,, gray or br.; 
rar rose 

1.561, 1.590, 1 594 

3.'t 

2 0-2 5 

cub , col, to wh. or grayish 

193 

63 

30 

5 0-55 

rhomb wh. also redsh., yelsh.. grnsh. 

1.480, 1.482, 1.493 

37 

5 5 -6 0 

hex col. wh., yelsh., gray or red 

1.542, 1.538 


3vS 

3 0-3 5 

rhomb , wh cry.st. 

1.514, 1.518, 1.533 


39 

5 0 5 5 

hc\ .It. copi)er-re<l 



40 

5.5 

cub , grayLsh, blsh., brnsh. 

1 . 495 ' 


41 

6-7 

tricl , wh , gray, grnsh., redsh. 

1.539, 1.543, 1.547 


42 

3 

rhomb , olv. grn., dk. grn. to br. 

1.747, 1.788, 1.829 


43 

6 5-70 

rhomb , olv. grn., or gra>nsh grn to 
yelsh. br. 

1.662, 1.680, 1.699 

88 54 " 

si 

5.5-6 5 

ainor , col., wh., ycl, br . red. grn. ; ini. 
reii. 

1.41-1.46 
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PHYSICAL CONSTANTS 


No. 

Name 

Synonym 

Formula 

8p gr. 

1 

Orpiment 


As*S.-j 

3 4-3 5 

2 

Orthite 

allanite 

(.'a2(Al,Ce.Fe)2(A1.0H)- 

3.0-4.2 




(SiOijs 


3 

Orthoclase 

potassium feldspar. 

K20.Al203.6Si02 . . . 

2.56 

4 

Pansite 


CaO. 2 CeOF. 3 CO 2 . 

4 320-4.42 

5 

Pectolitc 


HNaCaofSiCb).-, 

2 74-2 88 

6 

Penfielditc 


Pb().21^bCl2 


7 

Pennmite 


5{Mg.Fe)0.Al20j.3Si0>- 

2 6-2.85 




4 II 2 O 


8 

Percyhte 


PbCl 2 .CuO.H 2 O 

4 675^ 71 

9 

Pericl.ise 


MgO 

3 64 3 674 

10 

Perovskite 


CaO.TiOa 

3 9.5-4 039 

11 

Petalite 


Li20.Al20a.8Si02 

2.386-2 46.5 

12 

Pharmocosidento 


3Fe20.i 2 AS 2 O 3 . 13 II 2 O. 

2 9-3 0 

13 

Phenacite 


2Bc() HiO. 

2 944-3 041 

14 

Phlogopite 

magnesium mica 

(K.lI).-,Mg3.\RSiO.)3..- 

2 737-2.869 



{4-Na.Ke.F) 


15 

Phosgenite 

cromfordite 

PbCl2.Pb(^03 

6 0 -6.305 

16 

Picotite 

chrome-spinel 

(Mg.Fe) 0 .(Al,Cr )203 

4 08 

17 

Pitchblende (R) S 

ee uramnite 



18 

Platinum 

native platinum 

Pt 

13 .3.5-19 00 

19 

Pleonaste 

iron-magnesium .spine! 

(.Mg,Fe)0 M 2 O 3 

3 5-3 6 

20 

Pollucitc 


2Cs 20 2Ab03.9Si().. - 

2.868-2 901 



II 2 O 


21 

Powellile ! 

1 

1 CaO M 0 O 3 

: 4 3.56-4.526 

22 

Prehnite : 


, 2( V) .\l203 3Si02 IhO 

i 2.80-2 95 

23 

ProuflUte 

ruby silver (»re 

, 3.Vg2S \S2S.< . 

1 5 51 -.5.64 

24 

Pseudobrookite 

21*6203 3 T 1 O 2 

14 4-4 9 

25 

Pailomelane 

black hcmatiie j 

1 MnO2.Ba0,H20.K2O,- 

3 7-4 7 

1 



j etc 


26 , 

PyrargjTite 

dark red silver ore 

Agf.Sl)2Sc ... . 

5 77-5 86 

27 : 

}*yrJte 

iron pyriten, fool s g<ild 

FC.S 2 

, 4 95-5 17 

28 

Pyrochloritc i 

pyrochlorc 

RNl>20f. R(Ti.Th)03 

' 4 2-4 36 

29 : 

I^ochroite j 

Mn(OH )2 

3 258 

30 ; 

Pyrolusite 

polianite 

Mn(>.(-f-HH 2 ()) 

1 4 73 4.86 

31 I 

Pyromorphite 

green lead ore 

PW^l2 3Pb3(PO,): 

6 .50 7 12 

32 i 

Pyropbylhle 

pencil stone ugalmato- 

\hO, 4Si02.H20 

2 60 2 90 


lite 1 



33 

Pyrrhotitc 

magnetic pyrite.s i 

1 Fe^S»» to FcicSu . 

4 53-1 66 


Quartz 


.^l()2 

2.59-2.660 

35 

36 

Raapite : 

Realgar 1 


PbO WOa 

I AsS 

1 3 .5() 

37 

Rhocl<>chrc«ite 

dialogite , 

' MnC03 .... 

1 3 30 -3 76 

38 

Rhodonite 1 

ff)wlerite 

1 

MnO Si02 

t 

1 3 40-3 68 

39 

Rutile 

nigrinc | 

Ti()2 

4 18 5 1.3 

40 

Saaeolite 


’ B(0H)3 

1 48 

41 

.Scapolite 

werneritp 

, wNai.Vl iSiutbiCl -|- 

2 6- 2 S 



mCat VlrjSi(.02i 


42 

Scheehte 


CaWO* 

,5.88-6 14 

•»3 

Schorl omite 

i 


3Ca(> fFe.TOzO.! 3(Si.- 
Ti)(h 

3 783-3.88 

44 

Scfjlecite ' 


CaO AUfb 3Si02 3 H 2 O 

2 16 2 4 

1 






OF MINERALS (Continued) 


No 

Hard- 

ness 

Crystalline form and cdor 

Index of refract. 

(Na); n;o), t‘, 
a, /9, 7 

Angle of 
theoptio 
axes, 2V 

1 

1.5-2.0 

raonocl., lem. yel. 

(Li) /S 2.72 


2 

5.5-G.O 

monocl., br. to blk. 

/9 1.682 


3 

6 

monocl., col., wh., pa. yel., flesh red to 

1.518, 1.524, 1.526 

69 43 

4 

4.5 

trig., rhbdr., brnsh., yel. 

1.5690, 1.6700 


5 

4 5-5 0 

monocl , col., wh., grayish wh. 

1.595, 1 606, 1.634 

60 

6 


hex , wh. 

2 13, 2.21 


7 

2 0-2 5 

jweudo-rhbdr., gm., ^t., pink, rose red ; 
rar. yelah. or silver wh. 
cub., dIuc 

1.576, 1.579 


8 

2.0-2.5 

2 05 


9 

5.5-6.0 

cub. 

1.7364 


10 

6.5 

cub., yel., rcdsh. br., grayish Wk. 

/3 2.38 

'83 34 

11 

e.0-6.5 

monocl., col., wh., gray; rar. redsh or 
grnah. 

1.504. 1.510, 1.516 

12 

2 5 

monocl., grn., yelsh. br. 

^1676 



7.5-8.0 

tncl., col , yel., red, br. 

1.6542, 1.6700 


14 

2.5-3.0 

monocl., wh.-gray., yelsh. Im-. to brnsh. 
red 

1.562. 1.606. 1.606 


IT) 

2 75-3.0 

tetr , col., gray or yel 

2.114, 2.140 


IG 

17 


yelsh. br., gmsh. br. to Wk. 

2.950 


18 

4-6 

cub., silvery metal 



19 


br., Wk., dk- grn. 

1.521 


20 

6.5 

cub., col. 


21 1 

3.5 

tetr., yd., grn. or Wsh, 

1.967, 1.978 

67 ’ 

22 

6.0-6.5 

rhomb,. It grn., wh. or gray 

1.616, 1.626. 1.649 

23 

2 0-2.5 

hex., sairlet to vermilion 

3 0877, 2.7924 


24 

6 

rhomb . dk W. to Wk. 

(U): 2.38, 2.39, 2.42 


25 

5-6 

’crypUK:ry.st., iron blk, to gray 



20 

2.5 

hex. (tng.), dk. red to gray or blk. 

(Li): 3.084, 2.881 


27 

6 0-6.5 

cub , ixi. bniss to gold yel. 

i.96o-iood 


2S 

5 0-5.5 

cub. br -Wk. 


29 

2 5 

trig , rhlxlr., wh.; dk. on expos. 

1.723, 1.681 


30 

2 0-2.5 

rhomb., Wk., sted gray 



31 

3.5-4.0 

hex., grn,, yd., gray, W. or wh. 

2.042,’ 2.050, im ” ” 


32 

1-3 

monocl., wh., grn., yelsh., grayish 

1.552. 1.588, 1.600 


33 

3 5-4.5 

hex , yel., red to dk. br. 

1 

1.544, 1.553 


34 


hex (trig.), col. or yd., rose, br., grn., 
W., gray 


35 


monocl , Wnsh yd. 

2 27, 2.27, 2.30 
(Li) 2 46,2.59,2.61 


36 

1 5-2 0 

; monocl., red, ycl 


37 

! 3 5-4 .} 

hex (trig), rixl. pink, gray, br.,nir cW. 

1 817. 1.5973 



j 5.5 6 5 

, iricl , rc i, pink, yelsh,, griish., brnsh., 

. blk 

tetr . retlsh. br., red, ydsh , blsh , vlt., 

! Wk 

1.733, 1.740, 1.744 


39 

i 6 0-6.5 

2.6158, 2.9029 


40 

!i 

! tricl , IV h. scales 

1 340, 1.456. 1.459 


41 

5-0 

j tetr , ct)l , wh., gray, grnsh., Wsh.. rcdsh. 

1.570, 1.549 


42 

4 5 -5 0 

i tetr , col., wh., yd., hr., grn,, redsh. 

1.918, 1.934 


43 

7.0 7 5 

Wk. 

1.980 


44 

5 0 5 .5 

monocl 

1.512, 1.519, 1.519 

36 
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PHYSICAL CONSTANTS 


No. 

Name 

Synonym 

Formula 

Sp gr 

1 

Soorodite 


FeA804 4H20 

3 1-3.3 

2 

Selenite, colorless tr 

ansparent gypsum, which 

see 


3 

Sellaite 

MgFa 

2 972-3 170 

4 

Senarmontite 


SbaOa 

5 22-5.30 

5 

Sepiolite 

meerschaum 

2MgO 3Si02.2H20 

2 02 

6 

Serpentine 

incl chryaotile or usbe.s- 
t 08 and verd-antique 

3 MgO. 2 SiO 2 . 2 H 2 O 

2 50-2.65 

7 

Siderite 

spathic iron, chalybitc 

FeCOa 

3 00-3.8S 

8 

SilUmaniie 

fibrohte 

Al203.Si02 

3.23-3.25 

9 

Silver 

native silver i 

Ag 

10 l-ll.l 

10 

Smaltite 


CoAS2 

6.4-6. 6 

11 

Smithsonite 

calamine, dry bone 

ZnCO., . 

4.30-4.45 

12 

Sodalite 

Na4(AlCl)Al2(SiO03 

2.14-2 40 

13 

Soda niter 

Chile saltpeter j 

NaNO., 

2 24-2 290 


Speasartite 

miinganese-aluminura ; 
garnet 
zincblende 

3Mn0.Al203.3Si02 

4 0-4.3 

15 

Sphalerite 

ZnS . . 

3 00-l.ll 

IG 

Spinel 


MgO.AleOa 

3.5-4. 1 

17 

Spodiimene 

hiddenite, kunzite 

L 12 O .\i20.v4SiO.. 

02 ()44-2 t>4' 

18 

Staurolite 


,)Al 2()3 2FeO 4SiO. H 2 O 

3 65-3.77 

19 

Stercorite 

microcosmic sjilt 

HNa(NH0PO4.4H2O 

1 615 

20 

Stibiotantalite 


Sb203.Ta>0-. 

66 7 9 

21 

Stibnite 

aiitimonite 

86283 

4 52-4.62 

22 

Stilbite 

desmine 

(Na2.Ca)0.Al204.6Sif)2.- 

6 H 2 O 

2 09-2.24 

23 

Stolzite 


PbO VVO 3 

7 87-8 13 

24 

Strengite 


FeP 0 i. 2 H 20 

2 H4-2 87 

25 

Strontianite 


SrCOa 

3 680-3 714 

26 

Struvite 


(NH4)20.2Mg0.P203.. 

12 H 20 

1.65-1.72 

27 

Sulfur 

brimstone 

S 

2 a5-2.09 

28 

Sylvite 

sylviae 

KCl 

1.988 

29 

TjUc 

soapstone, steatite 

3MgO 4Si0^H>0 

2 7-2 8 

30 

Tant;i!ite 

(Fe..Mn)f(Cb,Ta) 03 j 2 

6 . 6 - 8.20 

31 

Tapiolite 


Fe(Ta,Nb) 20 D 

7.3-7.8 

32 

j Terlinguaite 


HguClO 

40d2S SbiSs 

8.723-8.72S 

33 

Tetrahedrite 

gray copjx'r ore, fahlerz 

4 4-5.1 

34 

Thaumasite 

3 CaO. 81 O 2 .CO 2 .SO 3 .- 

I 5 H 2 O 

1.83-1.877 

35 

Thenardite. 


Na 280 » 

2 6X-2 69 

36 

Thennonatrite 

j 

Na2C()3.H20 

1.5- 1.6 

37 

Thonwenolite 


1 NaF (^aF 2 .AlF 3 .H 20 

2 93-3 0 

38 

Thomaonite 


(N.i.Ca)().Al203.28i02.- 

3 H 2 O 

2.196-2 4 

39 

Tboriiinite (R). 


1 (ThlI) 02 (+Hc,Ce.La.. 

1 Pb. Fe) 

9.32 -9.;W 

40 

Thorite (U) 


ThSi() 4 (+He) 

Wk 4.5-5 
yel 5 2 -.'>.4 

41 

Titanite 

sphene 

CaO Ti 02 SiOo 

3.40~3..56 

42 

Topaz 

(.\lF) 28 i 04 or {Al(F,- 
OH)l2Si04 

3.4-3.65 

43 

Torbernite (R) 

copper uranite . , . 

Cu(U(>.) 2 P 20 h. 12 H 20 

3 22-3.60 

44 

Tourmaline 

(H.Li.Na.KUUB- 

0Hj28u0rj(+Fe203,- 

FeO.MgO.MnO)? 

2.9 -3.2 

45 

Tremolitc 

grammattte 

] 

i CaMg3(SiO,)3 

2 9-3.2 

4a; 

Tndymitc 

I S 1 O 2 

2.2S-2.33 
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MINERALS (Continued) 


No. 

Hard- 

ness 

Crystalline form and color 

{ 

Index of refract. 
(Na); n; ta, c; 
a, 0, y 

i 

Angle of 
the optic 
axes, 2V 

1 

3.5-4 0 

rhomb., grn., br. 

1.765, 1.774, 1.797 


3 

5 

tetr , col. 

1.378, 1.390 


4 

2 0-2 5 

cub., col. to grayish 

2.087 


5 

2.0-2 5 

monocl., wh., yelsh , grasdsh 

0, 1.55 


6 

2.5-4.0 

monocl (opt.), fibrous var., asbestos; 

1.490-1.571 




gray to grnsh. or brnsh. 



7 

3..'>-4 5 

hex , brnsli. to blk., ^y, grn., wh. 

1.875, 1 633 


8 

6 0-7.5 

rhomb., gray, br., yeTsh., grnsh. 

1.638, 1.642, 1.653 

25-30 

9 

2.5-3 0 

cub , wh. : tarn, to gray or blk. 

0.18 


10 

5.5-6.0 

cub , tin wh. to It steel gray 



11 

4.5-5 0 

hex. (trig ), wh.-yel. or br.;rar. gm., bl. 

1.818, 1.618 


12 

5..5-6.0 

cub , bl., wh , grn , redsh. or gray 

1.483 


13 

1.5-2 0 

hex , col., wh , yelsh., gray, redsh., br. 

1.5874, 1.3361 


14 


cub , dk. red to brnsh. red 

1.811 


15 

3.5-4.0 

cub , wh , ycl., br., blk. 

2.368 


16 

8 

cub , col or red, bl., grn., yel., br., blk. 

1.723 


17 

0 5 .5-6 0 

mon(K;l , wh . gray, grn , pink or purp. 

1.660, 1.666, 1 676 


18 

7.0-7.5 

rhomb., relish br , Wk., yelsh. br., gray 

1.736. 1.741, 1.746 

88 

19 

2 

monocl , wh 

1.439, 1 441, 1.469 


20 

5 0-5.5 

rhomb., br , redsh yel , yel. 

2 374, 2.404, 2.457 


21 

2 

rhomb., lead gray or blk 

3.194, 4 046, 4.3a3 


22 

3.5-4.0 

monocl., col., wh., also br., yel., redsh. 

1.494, 1.498, 1.500 

30 

23 

2.75-3 0 

tetr , grn to gray or br. 

2.2685, 2 182 


24 

3-4 

rhomb , pa r^ 

1 730, 1.732, 1.762 


2.”) 

3.5-4 0 

rhomb , col , wh., gray, yel., gm. 

1.516, 1.664, 1.666 


26 

2 

rhomb , wh or yelsh. 

1.495, 1 496, 1.504 


27 

1. 5-2.5 

rhomb . yel. 

1.95047.2.03832,2.24052 

6S 58 

28 

2 

cub , col , wh., blah, or yelsh.-red 

1 4903 


29 

1 0-15 

monocl , wh , grnsh wh , It. grn. 

1.539, 1 589. 1 589 


30 

6 

rhomb , blk to redsh. br. 

2.26, 2.29, 2 34 


31 

G i 

tetr , blk 

(Li)- 2.270, 2 420 


32 

2-3 

monocl . yel to olhre grn. 

(Li): 2 35, 2 64, 2 66 


33 

3.0-4 5 

cub , St. gray to iron blk. 



34 i 

35 

hex. 

^ 1.507, 1 468 


33 

2-3 

rhomb , wh. to brash. 

1 464, 1 474, 1.485 


36 ! 

1 1.0- 1.5 

rhombic 

1 420, 1 495. 1.518 


37 

o 

monocl. 

1 407. 1 414, 1.415 


38 

6 0-5.5 

rhomb , wh., redsh. grn. to hi. 

1 497, 1 503, 1.525 

53 ‘ 50 ’ 

39 

6.5 

cub , blk. 



40 

4., 5-5.0 

tetr , blk or or. yel. (oningitc) 



41 

5.0-5.5 

monocl , yel , grn., br . retlsh or blk 

1 900, 1 907. 2 034 

23 9 

42 

8 

rhomb., col. or yel., It. blue, grn or pink 

1 619, 1.62i. 1.627 

65 17 



lirazil 

1.6294, 1.6308. 1.6375 

49 31 

43 

2.0 2 5 

tetr , grn 

1.592, 1 582 


44 

7.0-7.5 

hex (rhbdr ), Wk.-br -bl.-grn., red; rar. 

1.6366, 1.6193 (col.) 




wh or eol 



45 

5-6 

monocl , wh., gray, grnsh., yelsh. 

1.609, 1 623, 1 635 

88 

46 

7 

rhomb , col tir wh 

1 469, 1 47. 1.473 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Sp gr. 

1 

Triphylite-lithio- 


Li(Fe.Ma)Pt). 

3.42-3.56 

2 

TVogerite (R). 


(lU>2\Afl2()s 12H>0. 

3.3 

3 

Trona .. 

urao 

Na 2 (J 03 .HNar().,. 2 H 20 

2 11-2.147 

4 

Turgite 

hvdrohematite 

2Fe2t>3.fl*i() 

4.29-5.00 

5 

Turqiiois 


H5(Ou()H)l\l(OH)2l«- 

2.60-2.89 






6 

* Uranlnite (R) 

{litchUende; incl. clove- 

V(h UOi.m). etc 

6.5- 9 7 



ite C+Th,A,He). mven- 





ite ('4'Vt), Broggerite 





(4-Th) 



7 

' Uranite lime (R) S 

ee autiinite 



8 

Tvarovite 

calcium-chromium gar- 

3(’a()Cr203.3Si0. 

3.418-3.81 

0 ^ 

Valentinite 


SbiOs 

5.566 

10 

Vanadinite 


OPb()3V2(),Pl»C"l- 

6.7-7.2 

11 

Variscite ' 

i A!POr2H?() 

2 47-2.54 

12 

Vesuvianite 

idocrjiac i 

l(’a4AI(OH.l’)|4U 

3 35-3.45 




; (SlOi)-, 


13 

i Villiaiumte 


NaF 

i 2.79 

14 

Vimnite 

blue in *11 ore 

' IV, (midi HH>t) 

2.58-2.693 

15 

1 

1 

I MK.iPAKMKri 

2 985-3 14 

16 

1 Wavcllit* 


1 4\ll*Oi2\lf()H)<9H>() 

'2 316-2 356 

17 

W'liewellite 


H'O 

' 2 23 

18 

ViTUemite i 

tHMuJite, var. eotit Mn 

ZnvSi()4, ( -t-Mn) 

! 3 8<M.19 

19 

\Vitherit« 



, 4 2S-! 35 

>0 

Wolframite 

peanut ore i 

(Fe Mii)W(>4 

. 7 14-7 54 

>1 

Wollastoaite 

tabular apar j 

C’a'^iO, 

2 80-2.t>2 

22 

Wulfenite 


PbMoOi 

6 7-7 0 

23 

Xenotime 

xeiiotimitc i 

V 2 O 3 P-O, 

4 4.V-1.56 

•24 

Zeunente (R) 


Cud’Oil.'AMK.HHA) i 

3 28 

25 1 

Zincite 

reil zinc (»re 

Zu( ) 

5 43-5 70 

2(> 

Zircon 

hyacinth, j.trfrnu 

Zr^iOt 

■ 4 02-4.H6 


I2b4 




MINERALS (Continued) 


N.> 

Hard- 

ness 

Crystalline form and color 

Index of refract. 
(Na); n; w, t; 
a, /S, y 

Angle of 
the optic 
axes, 2V 

1 

4 5-5.0 

rhomlt , (Ernsh. j^ray, bluish, pink, yel. 
to br 

1.688, 1.688, 1.692 


- 

soft 

monocl 

1.585, 1.630, 1.6:W 



2.5-3 0 

moiioci . prav nr yelsh wh 

1 410, 1.492, 1.542 


4 

5.5-6.0 

dk. re(ish blk, or i)r., red 

(Li): 2.450, 2.550, 2.550 


0 

5 

trie! . biuo. pm. 

1.61, 1.62, 1.65 


G 

5.5 

cub ur amor., gray, br.-blk. 



7 

G.5-7.5 

piib . prner. gni. 

1.838 


'1 

2.5-3.0 

rhomb., wb . gray 

2 18, 2 35, 2.35 


10 

3 

hex., vel . br or r(*<l 

2.354, 2.299 


n 

4 

rhomb . grn. 

1.651, 1.558, 1.582 


12 

6.5 

tetr.. ycl , grn , br., rar bl., retl , blk 

1 716, 1 718 


1 1 

3 5 

cub 

1.336 


H 

1.5-2.0 

momtd., col to bl. or blsh. gni. on 

1 579, 1 603, 1.633 


r» ' 

5 0-5 5 

expos. 

mon(H’> , Pol.,yel .gra.vish.grnsh .redsh. 

1 569, 1.570, 1.582 

37 49 

Jo 

3.5-4.0 

rbomi) , col . gray , yel„ grn., blue, Wk. 

1.525, 1 534, 1 552 


17 

2 5 

monocl . col. 

1.491, 1.555, 1.650 


l^ 

5.5 

he.x. (trig -rhlidr ), wh. or grn. ye!.- 
redsh -br 

1.694, 1 723 


10 ' 

3.00-3 75 

rhomb , col , grayish wh. or yelsh. 

1 529, 1 676. 1.677 


JO 

5 0-5 5 

monocl,, dk gray or brush, blk. 

2.310, 2.360. 2 460 


J1 

4.5-5 0 

monocl , wh -gray, ycl., red or hr. 

1.616, 1 629, 1.631 

40 

L’J 

2.5-3.0 

tetr.. >el . red. grn , gray, wh. 
tetr , > cl -br., brn.sh red-gray 

(Li)- 2 402, 2.304 


J’l 

4-5 

1.721, 1.816 



2.0-2.5 

tetr. 

1.643-1 623 


L'o 

4.0-4.5 

hex . red or ycl. 

2.008, 2.029 


” ' 

7.5 

tetr., col. pa ycl., gra>, >cbh grn, 
br . red'll! -br. 

1 

1.Q239, 1 9t>82 
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COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS* 


Composition 

Name 

Sp.gr. 

Thermal 
expansion 
coefficient 
per "C. 

Melting 
point ‘'C. 

Aluminum 

99.2AI 

Aluminum 2S 

2 71 

23.94 X 10-® 

660 

97A1, 3Cu 



24 

640 

95A1, 5Cu 

95A1. 4.2Cu. 0.6Mn. O.SSi, 
0.4Fe 

Lynite, body alloy 

Zeppelin rod 


26 

650 

«5A1, 2Cu, l.SMg. 0.8Fe. 
0.2Si,0.01Mn . 

Lynite, piston 




94A1, 4Cu. 0.5Mg, 0.5Mn, 
coated with 99.7 -H A1 

.Alcladl7ST. . 

2 96 

21 96 

538-46 

93A1, 7-8.5CU, >1.7 other 
elements 

92 Al, 9.3-1 ICu, >2 other 
elements 

90.\1. 7.8Cu, l.SZn, 1.3Fe 
89A1, llCu, O.SMg 

89A1. 12~14Cu, >2 other 
elements 

99A1, 0.4Fe. 0.4Si, O.lZn. 

o.oecu 

90 Al. lOMg 

Lynite, 146 ... 

Lynite, 122 

Lynite, crank case 
Lynite, piston . . . 

Lynite, 109 

Zeppelin braces 
Magnaiium 

2‘r>6 

24 

600 

70AI. ;}0Mg 

98AI, 1.25Mn 

Magnalmm. ... ^ 
Aluminum Alloy 3H 

' 2 00 

, 2 74 

23 04 

435 

640-55 

95A1, 5Si 

.Aluminum-silicon 43 

! 2 58 

21 96 

577-630 

91A1, 9Zn 


2 80 

26 

650 

90AI. 7.8Zn. 0.7Cu, 0.5Fe, 
0.4Si, 0.3Mn, O.lSn 

89A1, 9Zn, 0.7Cu. 0.5Si, 
0.5Mn, 0.4Fe, 0.2Sn 
77A1. 2lZn, l.lCu, 0.5Fe, 

Ph, Sn 

7041 SflZri 

Zeppelin angles 

Zeppelin channels 

LilHJrty pistons 


1 

1 26 

610 

Bismuth 

53Bi, 32Pb. 15.Sn 

52Bi.40Pb.8Cd 

50Bi. 27 IPb, 22.9Sn . . 

50Bi,27Pb,13Sn, lOCd . 

•WBi. 25Pb, 12.5Sn, 12.5C<1 
40Bi, 40Pb, 20Sn . . . 

54Bi. 2t).Sn. 20Cd 

45Bi, 17Sn, 30Pb, 5-lOHg 

Eutectic fusible alloy 
Eutectic fusible alloy 
Rose metal 

Eutectic fusible allov. 

LuMjwitz alloy 

Wood’s metal 

Bismuth solder 
i Eutectic fusiiile alloy 
Fusible tea spoons 

1 

9 70 

1 ■■ ■ 

1 

1 

' 90 
j 91 :> 

1 7(M 
' 65 5 

1 111 

1 103 

1 ... . 

Cerium 

70-:iCr*. 17'-24Zn, l.&-6Fe, 

a'2.4Al, Mn 

6lCe, 37Fe 

Ignition pm alloy 
Ignition pm alloy — 

f 

1 

1 

1 

^ 125(1 

Cobnlt , 

Co, Cr, Vi* .tllo> 

Sb'lhtf .No. 1 .Alloy 

H 511 

14 4 X lb " 


Co, Cr, \lloj 

Sb-llite No. b .Alloy 

H 38 

16 9 X 10 “ 

i 127.5 

('o, (V, W Alloy 

SUdhti* No 12 .Alloy 

K 40 

15 S X 10 -• 

I 12a'l 

Co. (V, W \Ilo> 

ritr'llite Star J-M<*tal 

8 7b 

14 6 X H) « 

1270 

(’o, Cr, W Alloy 

Stellite ‘'2400" Alloy 



1 


• alsf) f^upplfn»'‘Titary following this table 
1 2(\ii 



COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 


Thermal 

Compodtion Name 8p.gr. 

per ®C. 


Copper 

99.9 + Cu DeoxidiEed copper 8 50 17.7lXlO-« 1082 

99.90 -f Cu, 0.01P Deoxidized copper ... 8 91 17 71 1082 

90Cu, lOAi Aluminum bronze ... 7.6 16.5 1050 

90Cu, 9A1. IFe Resistitc 1066 

80-90CU, 8-lOAl, 6-7Fe . . Ampco Metal 7.20 649 

88-96.1Cu,2 3-10.5Al,Fe, 

Sn Aluminum bronze 7 50-8 19 1038-71 

50Cu, 25Au, 25.\g Cooper’s pen metal ... 

47Cu, 33Au, 20.\g . Gold 8 carat . 

40(yU, 31.\u, 19.^g, lOPd Palladium gold . 

77Cu. 15Pb. 88n “B” Alloy. P.R.R. 

95Cu, 5Mn . . Manganese bronze 8.8 1060 

82-6Cu, 4-15Mn, 2-12Ni, 

Fe Manganin 

82Cu, ir>Mn, 3Ni Manganin 8.5 

7()Cu, 25Mii, 5Ni Manganin 

filC’ii, 2()Mn, 13.\1 Magncti# alloy 

88 5Cu, 5Ni, 5Sn, 1.5Si . Barberite 8 80 1070 

80Cii, 20Ni Nickeline 8 5 1185 

75 Cu, 25Ni Nickel coinage. U.S.A. . 1205 

75Cu, 20Ni, oZn . 8 58 16 40 1150 

65Cu, ISNi, 17Zn Nickel silver 18% A. 8 75 18 36 1110 

60Cu, 40Ni . . . Constantan 8 4 1280 

55-65CU. 12-18Ni. 11-17- 
Zu. 8-12 Fe, 0.5-lSi . . Glass mold alloy, U.S.P. 

1,360,773 

57Cu, 20Ni, 20Zn, 3A1... . Tyin^writer metal . . 

55Cu. 18Ni, 27Zn . ... Nickel eilver 18% B 8 69 1055 

45-60CU, 40-55N1, 0-14- 

Mn, 0 IC, Fe Constantan 

45Cii, 33Ni. 168n, 5.5Zn, 

IBi . Sea water bronze .... 

67-81CU, 19-3UPt, 0-4 Zn Cooi>er’s gold .... 

94 8-96(’u, 3-4Si. l-1.2Mn 8 46 16.99 1000 

98 55(\i, 1 40Sn Phono-clectnc wire ... 

95 5Cu, 4 3Sn, 0.2P Phosphor bronze 30 8 91 18.90 1050 

95Cu, 4Sn, iZn Coinage bronze 8 96 

92-7Cu, l-8Sn, 0-2Zn . Medal bronze 

91 6Cu, 8.25Sn, 0.15P . . . Phosphor bronze 47. . . 8 91 .... 

90Cu, lOSn, trace P Phosphor bronze 209... 9 00 

90Cu. lOSn Bronze, gun metal 8.8 18 1000 

88Cu, lOSn, 2Zn U.S. Government 

bronze, spec. G .... 

82Cu, 16Sn, 2Zn Bronze bearings 

83Cu. 14Sn, 3.5Pb Naval journal bearing, 

SIKV. IIX 

83Cu, 14Sn, 3.5Zn Naval journal bearing, 

8|>ec. H , . 

83Cu, 14Sn, 3Zn. 0.8Pb. . . U.S. GoNernment 

bronze, spec H ... 

79.7CU. lOSii, 9.5Sb. 0.8P Phosphor bronze 8.8 

78Cu, 22Sn Bell metal 8.7 870 

67Cu, 33Sn . . Bronze, speculum metal 8.6 18.6 745 

58Cu. 28Sn. 9.5Pt. 3.5Zn. 

UAb... . . . 


C Sniper’s mirror, 





COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 





Thermal 

Melting 
point T. 

CuiupoBition 

Name 

Sp. gr. 

expansion 

coefficient 




per “C. 

Copper 

90Cu, lOZn 

Commercial bronsc; red 




brass 

8 80 

00 

X 

o 

1 

1050 

89Cu, fiZn. 2Pb.. . . 

Hardware bronze. 

8 83 

18.18 

1050 

85Cu, l5Zn 

Red brass 

8 76 

18.72 

1030 

85Cui 13Zn, 2Sn 

Pen metal 



84Cu, 16Zn 

70Cu. 29NI. ISn 

Medal metal . . 

Adnic ... 


16’29‘ 

1205 

70Cu, 29Zn, iSn .... 

Admiralty ... . 

8 17 

20 16 

935 

67-72CU. 28-33Zn, Pb, Fe 

Spring brass . . . 




67-70CU. 30-33Zn, Pb. Fe 

Cartridge brass . 




67Cu. 33Zn ... . 

Brass, ordinary yellow . 

S 40 

18 5 

040 

6%Cu, 25Zn. 8.5Pb, 2.5Sn. 
«1.2Cu, 37.3Zn. O.OSn, 

Ship nail brass. 




n4Ph 0 2 Fp 





6lCu. 39Zn 

«0-lCu, 31-7Zn, 1.4Sn. 

Pm wire brass 



905 

0.7-.9Pb 

Pewter, for clock work . 




«0Cu, 40Zn 

Muntz metal 



840 

60Cu;25Zn. loNi.. . 
60Cu. 19Zn, lOAl, 6Fe, 5- 

German silver. . . 


IH 4 


Mn 

Hytensl bronze 



980 

68Cu, 42Zn 

68Cu, 17.5Zn, ll.SNi, 11- 

Solder, very refractory 



850 

Co, 2 Ak 

Chinese silver 




57Cu, 28Zn, 15Sn 

Solder, very soft, white ' 



55Cu. 45Zn 

55Cu, 25Ztt. 20Ni 

For brazing 

German silver, coininoM 



8S0 

formula 




63Cu,43Zn, 1.3Sn.0 3Pb. 
53Cu, 39Zn, 2.7Sn, 2.5Ni, 

Solder, hard yellow 




1.7Mn,0.2.\l 

Manganin . . . 




52Cu, 26Zn. 22Ni . . . 

SlCu, 32Zn, 9.5Pb. 6.4Ni, 

German silver 

S 4.) 



i.esn 

Dienett’s German silver 




50Cu. 50Zn 

Solder, refractory . 



900 

5a-7Cu, 43-50Zn 

50-62CU, 20-32Zn, 12- 

Solder, hard 




30Ni 

50-60CU, 20-5Zn, 20-5Ni 

German silver, Birming- 
ham . . 

German silver, Austrian 




(Gersdorf > . 


1 


46Cu, 34Zn. 20\i 

Gold 

German silver, best . . 


i 

i 


79.^11, 21. \1 

Rolierts-Auhten (purple 



1 

gold) ... 



7.50 

92Au. 8C'ii 

Standard gold. Great i 




Britain ... . 



900 

90Au. lOT'u 

Coinage . . . . 

17 17 


140 

84Au, 16('u 

.lewelry . . . . 



' 895 

75Au, 24(^1 

.Jewelry 


1 

925 

67Au, 25Cu. HAk 

Pen metal 


1 


67Au. »-27Cu. 6.6 26A{; 

Gold 16 carat 


j 


62Au. l3Cii. llAg 

Gold l5 carat 


I 


58Au. 14-28CU. 4'2 «Ak 

(jotd 14 carat 


! 


SOAu, 50Cu 

Dark red gold 



1000 

504U, 35Cu, 15Ai; 

Gold solder 12 carat 





1 




COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 


Compoeition 


Thermal 

expansion Meltini 
coefficient point C 
per “C. 


Gold 

42Au, 38-46CU, 12-20 Ak 
86Au, 5.7-17Fe, (hS.QAg 
75Au, 25Fe . . 

75-85AU, 8-lONi, 2-9Zii 
90Au, lOPd 


60-90AU. ItMOPci.. 

80Au, 20Pd 

60Au, 40Pt 
U2Au, 4 9Aj?. 3 ICii 


')1 66\ii, 4 16 Ak, 4.16rii 
92Au, 0-8.3Ag, 0-8.3Fe 
84Au, 8.3-1 lAg, &-8.3ru 
75Au. 17Ag. 8.3Cu 
75Au, l{)-20Ag, S-loCu 
63-75AU, 13-31Ag, 0 3 

12Cu 

70Au, 25Ag, 5Ni or Pt ... 

68Au. 25Ag. 7.5Pt 


63Au. 23Ag. 15Cu 

58Ati, 30Ag, 12Cu 

55Au. 32Ag, 14Cu .... 

50 Au, 33 Ag, 17Cu . . 
41Au, 37Ag, 2K'ii, 0.0 
brass. 

40Au, 37 Ag. 23Ca 

Indium 

951r, 5Pt 

Iron 

09.94Fe,0026S, 0.017Mn. 

0.012C,0 005P 

98.5Fe 

"OFe, 20A1 

09Fe, 1C .... 

y7Fe, 3C 
y4Fe, 3 5C-, 2 5Si 
Fe, 30-40(\). , 1.5 3- 

Cr.04-0 

Fe.0.45Cu.0 07Mo, 0.03(' 

Fe. -f lOCr, < U.o.Mi., 

+ 0.25C 

90-2Fe. -l-8Cr, 0.4 Mm, 

< 0.12C 

yOFe, -fS(V, 0 4 M!i. 

< 0.12C 

S8Fe, l{>-7Cr,0.4Mn.0 1C 
max. 

S0-8Fe, 12-4Cr, 0 3C 
S6~8Fe, 12-4Cr. <0.r)Mn, 

< 0.1C, trace Ni .. 


Gold 10 carat 

Gray gold 

Bluegolu 

White gold 

White gold, i^lladium 

gold 

Rhotariium 

Palau 

Platinum gold, white 
Gold 22 carat dental. 

dark 

Gold 22 carat 

Pale yellow gold . . . 

Gold 20 carat 

Gold solder 16 carat. . 
Gold 18 carat 

Gold solder 18 carat , 
Platinumsub8titute,elec- 
trical .. 

Platinumeultetitule, elec- 
trical . . . 

Gold solder, best 1 

Gold 14 carat dental i 
Gold solder, easy melt 1 
Gold solder 14 carat . j 

Gold solder 10 carat 
Gold solder 8 carat. . . . t 


Armco ingot iron 

Wrought iron | 

Ferro-aluminum i 

8teel . ... ' 

Gast iron, white ... ! 

Gast iron, gra> I 

I K. S. Magnet steel j 

Toucan copiier; mol>l>-' 


Stainless steel — 
.‘Stainless steel . 


j Stainless iron . j 
j GariH'nter8tamle88steel2j 

I Deftrust rustless iron I 


.... 1530 

1510 
1480 

12 0 1430 

1150 

11 2 1230 


11 99 1525 


11 00 1450 
11 00 1450 




COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 


Composition 

Name 

Sp. gr. 

Thermal 
expansion 
coefficient 
per °C. 

Melting 
point “C. 

Iron 

86-8Fe, 12-4Cr, O.lC 

Carpenter stain!^ steel 

1 . ... 

7.78 


1490 

85-9 Fe, 10-4Cr,<0.5Mn. 
<0.13C 

Stainless iron 

7.78 

10.19 

1490 

82-6Fe, 12-6Cr, <0.5Ni. 
<0.05Si, <0.5 Mn, 

<0.12C 

Ascoloy 33 

7.64 

10.89 

1495 

86 7Fe, 12.5Cr, 0.35Mn, 
0.35Ni, 0.12C 

Sterling stainless steel T 

7 75 

9 99 

1430 

86.4Fe. 13 5Cr,0.lC 

Stainless 1 

7.75 

10 91 


8i-6Fe, 12.5-4.5Cr. 0.5- 
Mn max., 0.5Si max., 
0.5Ni min., 0.12-0.18C 

Enduro S15 

7.86 

10.89 

1475 

84-6Fe, 12.5-4.5Cr, 0.5Mn 
max., 0.5Si max., 0.25Ni, 
0.05-.12C 

Enduro S 

7.86 

10.89 

1500 

85 8Fe, 13 SCr, 0.35Mn, 
0.35C 

Sterling stainless steel A 

7 75 

10.30 

1425 

85 6Fe, 14Cr. 0.35C 

Stainless A 

7 75 

10.91 


85Fe, 13-4Cr, 2Ni max., 
0.3-.6Mn, 0.12C max 

Enduro KMl 

7.75 

9 99 

1490 

82-4Fe. lG-8Cr, <0.5Mn. 
C 

Duraloy B 

7.61 


1510 

84 3Fe, 12Cr, 2.15C, 0.76- 
V, 0.75Co . . 

Croear 




82^Fe. 16-8Cr, <0.5Mn, 
<0,1C, trace Ni 

81-3Fe, 16.5-8.5Cr, 0.75- 
Si, O.lC max 

Special defirust rustless 
iron 

Enduro A 

7.75 

7 64 

11.00 

1480 

1510 

82 8Fe, 16 5Cr. 0.65C 

Stainless B 




82 5Fe. 16.5Cr, 0.65C, 

0.35Mn 

Sterling stainless steel B 

7.72 

10 91 

1425 

82Fe. 16-8Cr, 0.5Mn, 

0.5N», 0.35C 

i Sweetaloy 16 

7 83 

11 00 

1495 

7fr-82Fe, 16-9(>, <0.5Mn, 
<0.5Ni,<0.5Si,<0.12C 

Ascoloy 66 

7.64 



79-82Fe. 16.5-8.5Cr, 0.5- 
Mn max., 0.5-1.25Si 
max., 0.25Ni max., O.lC 

max ... . 

Enduro A 

7 86 

10 80 

1490 

79-8lFe, 16.5-18Cr, 1-1.1 
C. 0.75~lSi, 0 35-.5Mn 

Delhi hard 

7 75 

9 99 

1500 

78.7Fe, 20Cr, ICii, 0.3C. . 

Carpenter stainless st<«l 

3 

7.70 


1475 

71-6Fe, 17-9Cr, 7-lONi, 
<0.05Mn. 0.2C ... 

Dehstain rustless iron 

7 83 


1455 

71-6Fe, 17-9Cr, 8-9Ni, 
<0.5Mn. 0.06-.25C. 

Midvale V2A. ... 

7 89 

16 99 

1450 

70-5Fe,25-30Cr,<0.5Mn, 
0.25C, trace Ni 

Dehheat rustless iron . . . 

7.89 


1596 

70-5Fe, 17-20Cr. 7-lONi. 
<0.5Mn, <0.5.Si. <0.2C^ 

Allegheny metal 

7 86-. 95 

17 30 

1430-70 

69-76Fe, 16.5-9.5Cr, 7-10 
Ni, 0.75Si max., 0.5Mn 
max., 0.15C max 

Enduro KA2 

7.86 

15 98 

1400 
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COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 


Composition 

Name 

Sp. gr. 

Thermal 

expansion 

coefficient 

per“C. 

Melting 
point ®C 

Iron 

74Fp 18Cr. 8Ni, 0.18C... 

Stainless N 


18 00 X 10~« 


71-4Fe, 17.5-19Cr, 8-9Ni, 
0.5Mn, 0.1 5C max. . . 

73.5FC, 18Cr, 8Ni. 0.35Mn, 
0.15C 


7.86 

15.98 


Sterling nirosta steel . . 

7 92 

16.99 

1425 

73Fe, 18Cr, 9Ni,0.5Mn.C 

Duraloy 18-8 . . . 

7 86 

14.99 

1475 

70-3Fe, 27-30Cr, O.SMn, C 

Duraloy A 

7 61 


1510 

72 4Fe, 18Cr. 9.5Ni. O.IC 

70-2Fe. 17.5-19Cr, 8-9Ni, 
2-2.5S1, 0.1-.2C 

Carpenter stainless steel 
4 

Reziatal 2C 

7 72 

7 86 

15 98 

1400 

68-72Fe, 20-300, <lMti, 
<0.6Ni.<0.GSi,<0.2.5C 
70 Fp, 28Cr, O.SMn. O.SNi, 
O.SC 

Ascoloy 55 

7 61 

10.19 


Sweetaloy 19 

7.86 

11.00 

1495 

70Fe, 19Cr,9Ni. iCu.lMo. 

0.2C. . . 

69re, 18-200, 8-lONi, 0.5 
Mn.O.lSC .. 

Stainless U 

Sweetaloy 17 

7.86 

18.00 

15 98 

1450 

68lFe, 20Cr, 7Ni. 4W, 
0.350, 0 SMn 

60-61' e, 22-5Cr. 10-3Ni, 
<lMn.<0 5Si. <0 2C 

Midvale HR 

Ascoloy 44 

8.03 

7. 86-. 95 

16 20 

1400-25 

57-62Fe, 28-300, 8~10Ni, 
l.SSi, 0.5-.7C, 0.4-.oMn 

Mweo C 

7 89 


1540 

60Fe, 28Cr, lONi, 0.5Mn,| 
0.350 

Sweetaloy 22 

7 97 


1495 

50-4Fe. 25-60, 19-21Ni, 
2-3Si, 0.20 1 

Rezistal 7 


1 

i 


80-8Fe, ll-4Mn, 1-1.3C. 

Rol-Man Manganese 



12W‘ 

86Fc, 13Mn, IC 

steel 

Manganese steel 

Nickel steel 

7 81 


1510 

96.5Fe, 3 5Ni . . . 


1530 

95.lFe, 3Ni, 1.5Cr, 0.4C 
79Fe, 15Ni, 2.5Cr, 3 Sj, 
0.6C . . 

74.2Fe. 25Ni, O.SC 

Nickel-chrome steel. . . 

Dunmet D 

Ferro-nickel 

’8l' 

18 

1450 

1500 

70 9Fe. 20Ni, 8Cr, 0.75Mn, 
0 4C . 

Cvclops 17 Metal . ... 

8 00 


1425-80 

70Fe, 25Ni, 5Si. 0 25C . 

Dunmet A 

7 89 


1500 

67 SFe, 32 Ni, 0.20 

Ferro-nickel, valve steel 

8 0 

4 

1480 

67Fe, 22Ni, lOCr, O.SMn, 
0.2C 

Sweetaloy 18 

7 97 

18 90 

1460 

ea.SFf. 36Ni. 0.2C .. 

Invar 

8.0 

0 8 

1495 

57-6 IFe 24-ONi, 10-20, 
4 5-5 5SJ, 0.15C 

51-8Fe. 25-8N», 13-5Cr.| 
3-4 VV, l-1.5Mn. 0.4-0.5- 
C 

67Fe, 25Ni, ISO, 0.3C. . 

Rezistal 255C 

Midvale ATV 3 

Pyrasteel 

7.81 

8.11 

7.89 

’i7.io’ 

1450 

47-66Fe, 33-9Ni. 10-2Cr, 
l.l-1.8Mn. 0.25-.35C . 
53-6Fe, 24-6N1. 17-8Cr.! 
2.5Si, 0.16-.25C 

Midvale ATV 1 .... 

8.06 


1450 

Rezistal 4 

7.78 

16.29 

i 
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COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 

Thermal 

^ « w'. — expansion Melting 

Composition Name hp. gr. coefficient point *C. 

per “C. 


53.86Pe, 46Ni. 0.15C Platinite R2 7.SX10«1470 

47-52Fe, 34-6Ni, 10-2Cr, 

4.5-5.5Si,0.15C Rc*iatal355C 7.81 

Fe, 35-7N1. 15-7Cr, 1.4- 

1.6Si. 0.6-.8Mn, 0.5-.7C Standard M'laco .... 7 1)7 13 50 1540 

50Fe, 35Ni, 15Cr Chromax castings . 7 SI 12 19 1480 

48Fe, 35Ni, 12Cr, 5Si, 0.25 

C Durimet B 1 7 89 1500 

45Fe, 36Ni. 18Cr, 0.5Mn. 1 

0.3C Swectaloy20 ... ' 7.97 i 1495 

97.6Fe, 2Si, 0 4C Silicon steel l I .... 

73-97Fe. l-24Si. 2-3C. ! 

O.IP, 0.04-.14S Mcehanite metal .. . ! i 

84.86Fe.l3.5Si, lC,0.4Mn. j 

0.18P, 0.05S Tantiron ‘ 7 8.3 ; 1315 

84.3Fe, 14.5S1, 0 85C. 0.35 ; 

Mn. . .... Duriron i 7 00 15 59 1265 

94.5Fe, 5W, 0.5C . . Tungsten steel ' 

75Fe.l8W,60r,0.3V.0.7C High speed steel.. . ' 

66Fe, 17W. lOCr, 3.6C, 2.5 

Mo Cristite 1 7 61 15 59 

Lead 

99.8Pb, 0.2A8 T./ead shot 

94Pb, 6Sb Battery plates 300 

92-4Pb, 6-8Sb .\ntimoiiial lead . 11 0 ' 27 00 24.)-9ti 

90Pb, lOSb Magnolia . . ' 270 

85Pb. 15Sb 10 4 , 19 5 250 

84.33Pb, 14.38Sb, 0.61 Fe. 

O.OSZn Car Iwx metal 

82Pb. 15Sb, 3Sn Tyjie metal 

75Pb, 19Sb, SSn, ICu White metal , 9 5 ' 238 

70Pb, I8Sb, lOSn, 2Cu . Type metal 

92Pb, 8Cd -\luminum solder, T.S.P 

1,333,666 ' .310 

9993Pb, 0.08CU Chermcal lead .. t n 3 .', 28 98 327 

87Pb, 13Sn. ICu U-ad foil (Calm) j 

72Pb. 21Sn. 7Sb Marine babbitt 

67Pb, ^Sn . . . Solder, pluinlier’s 9 4 i 25 0 275 

66-0OPb, 10-40Sn, 4.5- 

30Sb ... Type metal, common | 

58Pb, 26Sn, 15Sb, K'u . Tyfie metal, stamtard. 

50Pb, 5C^n bolder, half and half . . .24 225 

Mercury ' 

80Hg. 20Ri Bismuth amalcam i 90 

70H^ 30Cu Dentist's amulgaiu ' 

Nickel ! 

9b-99.5Ni(+Co), 1-0.2.5. 

C, 1-0.25SI, l-0.3Mn, 

l-0.56Fe, 1-0 25Cu Nickel 8 86 1450 

Ni-Cr steel alloy of high Si 

content P’lcomet ... K 03 ... 

80Ni. 20Cr Chromcl A S 4 ... 

80Ni, 20Cr Tophet A 8 50 13 00 1345 

80Ni,20Cr NichromelV H 50 13 21 1395 
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COMPOSITION AND PHYSICAL PEOPERTIES OP 
ALLOYS (Continued) 





Thermal 


Composition 

Name 

Sp. gr. 

expansion 

coefficient 

Melting 
point “0. 




per °C, 


Nickel 





68Ni, 22Cr, G-TCu, iM(», 





2\^t IMn, 6-7Fc 

60Nl 20Cr, lOFe, 1.75Mii, 

lllinrn nilmni G) . 

8 31 

13 .50 

13fK) 

0.5C 

73Ni, 17.5Co, 6 5Fo, 2.5- 

F'reannor 

8 00 

13 99 

1330 

Ti, 0.2Mn 

Konel 

8 bl 

10 6fi 

1450-1500 

90Ni, 3Cu. 1 5A>. 10 + Si 
6(F-70Ni, 25-35CU. l-3Fe, 

Hastelioy D 

7 81 

11 59 

1100 

0.25-2Mn, 0.02-1. 5Si, 

0.5-.3C 

Monel metal i 

8 80 


1330 

60Ni, 33Cu, 6.5Fe 

Monel metal I 

8 90 

14 

1300 

75Ni. 12Fe, llCr, 2Mii. 

Nichrome iMre or nblKtnj 




GlNi, 23 Fe, 16Cr 

60-2Ni, 23-<)Fe. lO-lK'r, 

Chromel C j 

1 8 24 



2-2.5W, 1 2-1 5Mn, 0 3- 





35C 

Midvale BTO 

8 47 


1450 

OONi, 28 Fe, 12Cr 

Tophet r 

8 19 

13 70 

1350 

OONi, 25Fe, 15Cr, 0 7(’ 

Nichrome castuig'^ 

8 08 

12 10 


()0Ni, 24Fe, KiC'. 0 1(’ 

Niehronie 

8 17 

13 70 

1350 

60Ni, 20Fe, 20Mo 

35Ni. ITT'e, 15Cr, 1 75Mii, 

Hantelloy A 

8 80 

10 71 

13tK) 

0 5C 

Zonte 

7 92 


1300 

Ni, 2-6Mn, Fe, C'li 

Spark plug wire 




Ni. Fe. Mo 

Hastello> C 

i 8 01 


1350 

♦.ONi, 20?t, lOPd, KiV 

Magnesium 

Palau 

1 • 



W8Mir GM, OJMn 

Dowinetal E 

i 1 79 

0 000027 

010 

UO HMr, OAl 0 2Mii, 3Zii 
<#2 .GMk, 0 5A1, 0.2Mn, 

Dowmetal H 

j 1 83 

0 000027 

013 

0 7Zn 

Dowmetal J 

1 1 80 

0 000027 

018 

9H5M^. 1 5Mn 

MOSMfi. 8 5Ai, 0 2Mii, 

Dowmetal M 

1 76 

0 (XM1027 

649 

0 5Zn 

Dowinetal () 

1 80 

0 000027 

610 

SS OMk, 10\1, 0 iMn, IZn 

Do\rmetal P 

1 82 

0 Ot)(K)27 

5% 

00 2Mg. 9A1, 0 2Mn, 0 bZn 

Dowmetal R 

• 1 81 

0 000027 

604 

‘M18Mp. 3Al,0 2Mn,3Zn 

Palladium 

Dow'metal X 

i 1 80 

1 

1 0 (XKM)27 

635 

(i7Pd, 33 

Palladium allo\ 



1415 

‘«)Pd. lORh 

Platinum 

Palladium alIo> 

1 

j 

I ' 

1 


HO-l(X)Pt, 0-20lr. 

r'latinum-iridium 


1 7 5-8 8 


OOPt-, lOir 

55Pt. 28lr, 7Rh. 3(’u. 

1 Platiiium-iridium 

, 21 ol 

j 

8 8 


•IFe, Pd, As. . 

Platmum-iridium (natu- 
ral' 




80-lt)0Pt. 0-20Rh. . . 

Plat’nuni-rliodium for 





thermiHoiiplea 


8 8 


'*on, lORh 

Platinum-rhodium 




5()Pt 38 \g. 12(’u.. 

SUver 

( oojter f« i>en metal 




1»2 5Ag, 7 5Cu 

Standard silver 


18 

920 

y2.5Ag. 5 75Cu, 1.75(M. 

Standard cadmium silver 




02 Ag, 8(’ii 

Siher-rupec 



920 ’ 

!»0\g, lOCu 

Silver U.S.coiiis 

10 3 
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COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 


Composition 

Name 

Sp. gr. 

Thermal 
expansion 
coefficient 
per °C. 

Melting 
point "C. 

SilTer 

g0Ag.20Cu 

Jewelry ... 

1 

i 

18 X 10"' 

820 

80Ak, 13Cu, 6.8Zn 

Silver solder, hard . . 


1 


70-5Ag. 20-3CU, 5-7.6Zn 

Silver solder, medium 


I . 


66Ag, 23Cu, lOZn 

63Ag, 30Cu, 7.5Zn . . . 

Silver solder, French 
Silver solder, common 




65Ag, 29Cu, 12Au, 5.5Zn.. 

70Ag, 25Pd. 5Co 

Gold solder, very easy 

melt 

Platinum substitute 




73Ag. 27Pt ' 

(Cooper’s) . . ' 

Platinum solder i 

Platinum substitute 

(Cooper’s) . ‘ 

Platinum silver ' 



nw' 

70 Ag. 25Pt. 5Ni 

66.7Ag, 33.3Pt 



1230 

40Ag. 40Sn, 14Cu. 6Zn .. ^ 

Silver solder, Bu. Stands.^ 




Tantalum 

99.5Ta 

Tantalum . . . 

16 6 

1 6 50 

2850 

Tin 

78Sn. 9A1. 8Zn. 5Cd 

70-94Sn. 3 7~15Sb, 1.&-5- 
Cu, 0-9Pb. 0-5Zn . .. 

Aluminum solder, Bu. : 

Stands. SN 1 

Bnttania metal, German 

1 


90-lSn, 7-8Sb, 1.4Cu 

90Sn. lOSb 

Brittania metal, platr 
Bnttania 



255 

90Sn. 7Sb. 3Cu 

85-90Sn, 9-llSb, 0“3ZnJ 
0 2-lCu .... 1 

Babbitt 

Brittania metai, cast 


1 


85-90Sn. 5-lOSb, l-3CuJ 
0-3Zn, 0-2B» I 

Brittania metal, Knglihb 




89Sn, 7.3Sb. 3 7Cu 

85-8Sn, 5.0-15Sb, l-5Bi, 
0.1-3.7 Cu,a-1.5Zn... 
82 Sb, 12Sb, 6Cu 

Babbitt metal 

Brittania metal, bikhihh 
W hite metal 



320 ’ 

80Sn, 20Sb 


7 *>3 


75Sn, 12.,5Sb, 12.5Cu 

Antifriction , ... 


233 

72Sn, 24Sb. 3.9Cu 

68Sn, 32Cd i 

Bnttania metal, plate 
(Ludenacheidt) 

' '7 70 

i 

180 ' 

85Sn, 6.8Cu, 6Bi, 1.7Sb.. 

Pewter 




83Sn, 8.4Cu, 8.3Sb.. . . 

97Sn, 3Cu ... . 

Hard babbitt 

Rhine metal 

7 3.‘. 


300 

74-89Sn. 0-20Pb, 0-7.(>SbJ 
0-3.5CU, Zn 

88Sn, 8Pb. 4Cu, 0.5.Sb 
67Sn.33Pb . 

60Sn» 40Pb 

50Sn,32Pb. ISCd .. . 

Pewter 

Tmfoil 

Siilder, tinman’s 

Tinsel 

Kuteetic fusible alloy 

1 


i.so “ 

145 

86Sd. 9Zn, 5A1 

Aluminum solder, Bu 
Stands. SN4 

j . 



86Sn. 9Zn, 5A1, 0 2.^P . 

73So,21Zn,5Pb, IP.Sn 

Aluminum solder, Bu. 

Stands. SN3 
Aluminum solder, Seifert 

1 



69Sn. 26 Zd, 2.4A1. 2.4P 

1 

Aluminum solder, Bu. 
Stands. SN2 





1L»7I 




COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 


Composition 

Name 

Sp. gr. 

Thermal 
expansion 
coefficient 
per ®C. 

Melting 
point “C. 

Tin 

62Sn, 15Zn. IIAI, 8.3Pb, 
2.5Cu, 1.2Sb .. 

55Sn, 33Zn. IIAI, ICu ... 

Aluminum solder. Ster- 
ling 

Aluminum solder. So- 




48Sn, 48Zn, 3Cu. IPb. ISb 

luminura 

Brittania metal, cast. . . 




41Sn. 28Zn, 3Cu, O.GMn, 
O.lAl 

Tungsten 

.v,c 

W. 0 5-0 75Th02 
WG-M3%Co . 

Aluminum solder, U.S.P. 
1.332.899 

Blackor 

[ Tungsten filaments 
i ('arboloy 

14 0 1 

14 10 

6 


Zinc 

0«Zn. 4A1, 05Mg 

ASTM Alloy XXIII 

6 7 

0000269 

380 9 

05Zn, 4A1. ICu, OoMg 

E Alloy 903 

Zamak-3 

Zamak-5 

6 7 1 

0000274 

' 380 6 

03Zn, 4.^1, 3Cu, .OoMg 

A8TM Alloy XXI 

6 .s j 

0000277 

j 379 5 

95Zn, 5A1 

SAE Alloy 902 

Zamak-2 

6.80 

28 ’ 


90Zn. 6AU 4Cii. 

65Zn, 20A1, 15Cu 

oOZn, 30AI, 20Cu 

75Zu, 20Cd. 5A1 . . 

67Zn, 33Cu 

Aluminum solder, Geo- 
physical Lab., Car- 
negie Inst. ... 
Aluminum solder, Wust 
No. 2 . 1 

Aluminum solder, Wust 
Aluminum solder, Bu. 

Stands. ZNl 

Solder, readily fusible 

1 

1 

20 

1 380 

. 

795 

OOZn, 40Cu 

Solder, white . 


21 

840 

50Zn. 44Cu, 3 3Sii, 1 2P1) 
45-57Zn. 35-45Cu. 8-lONi 
69Zn, 26Sn, 5Cu, 3Sb 

63Zn, 21Sn, 12Pb, 3.2Cu 
50Zn. 49Sn,0 7Sb, 0.2Cu. 

Solder, nearly white 
Solder, brazing 

Zine babbitt 

Battery plates 

Aluminum solder, 

Roesch 






COMPOSITION AND PHYSICAL PROP£BTl£S OP 
ALLOYS 


Supplementary Table 


Composition 

Name 

Sp. 

gr. 

Thermal 
expansion 
coen por®C 

Melting 
point “C'. 

Aluminum 

j 




ytS.SAl, 1.2Mn. . 

Wrought Alummiim alh>> 1 





3S . 1 




y7.75Al, l.SMg, 0 25Cr, 0.7Si 

98.4.U l.OSi, 0 6Mg 

98.15A1, l.OSi. O.OMg, 0.25Cr 

Wrought Aluminum aUo\ j 
53S ; 

Aluminum alloyb SIS 1 

Wrought Aluminum allo\ ! 




A51S .... j 




97.25A1, 2.5Mg, 0.25 Ct. . 

\\ rought Aluminum .\llo\ 

1 




52S 

1 



97.2.\1. 2.5Cu. 0.3Mg . 
96.2A1, 3.8Mg 

.\lummum allovb A17^ | 

Sand-casting Aluminum J 

1 

1 



alloys 214 ! 




96A1, 4 OCu 

95AI, 4.0C\i. O.SMii, O.SMg 

93.5A1, 4.0Cu, O.SMg. 2 ONi 

Sand-casting Aluminum 
alloys 195 1 

Wrought Aluminum allo\ j 
17S 

W rought Aluminum allo\ 1 

i 



18S 

1 1 



93 4.U 4.SCu. O.OMu, 1 5Mg 

93.2A1, 1.3Cu. S.OSi, O.SMg 

Wrought Aluminum alk^ 
24S 

Sand-casting Aluminum 

i 



alloys 355 




92 7A1. 7 .OS 1 , 0 3 Mg . 

Sand-ca^iting Aluminum 
alloys 356 

i 

i 


91.6A1, 1.4Cu, S OSi, 0.75Mn, 

W'rought Aluminum 




O.SMg. O. 75 N 1 . 

all<^ A355 




90.0A1, lOMg . 

Sand-casting Alummuiu 
alloy 220 


i 


89.3A1. 7.5Cu, 1.2Fe. 2 OZn 

Sand-ca.stiug Aluminum 
alloy 112 

j 

i 


87.5A1, 12.5Si, 0 8\i 

85 4Al,0SC'u.l2 0Si, lOMg, 

.\lumumm .\llo>^, 47 

j 

1 


O. 8 N 1 

\lummum Allo\ s, 32S 


1 


Chromium j 

1 

1 


66-70Cr. 4-OC. 24-30Fe | 

High carbon brrochrtv- 


1 



mium 



1200 1300 

67-72Cr, 0 06- 2.000', 32 94- ’ 





26Fe . 

IjOW carlnm fi rroi h»-oiniuni 



1255 1350 

Copper 





97.6CU. 1.4?n, l.OSi 

Tin-Silicon Bronze 

K 7S 

17 9 X 10-« 

1041 

97.0CU, 3Si 

90 8SCu, 7.15.\l, 2 OS 1 . 

Silicon Bronze 

Aluminum Silicon Bronze 

8 55 

17 9 X 10-* 

1024 

Rod 

7 7t) 

17 9 X 10-« 

990 

67.0CU, 31.0Zn. 2 0\1 

-\luminum Bra.s« C'oiidm- 





ser Tubing 

8 33 


970 

70.0CU, 30.0Ni 

(Mpro Xiekel CVindta-T 
Tubing 

Leaded Brass Sheet 

S 94 

16 0 X 10 « 

1 

7 

62.25('u. 35 75Zn, 2 Ol’b 

8 50 

*921 

60.75CU. 35.85 Zn, 3 4Ph 

Free Turning Bras.M Hod 

8 5t) 

20 4 X 10-* 

8K5 

rO.OCu. 39.OZ11, 1 OSn 

Naval Brass. .. 

j ^ 421 21 1 X 10 « 

8SS 


U'7(> 




COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (CONTINUED) 


Composition 

Name 

Melting 
point "C 

Iron 

98.75&-98.355Fe, .90-1.050, 25-.50Mn. 040P, 
055S 

Steel, S A.E. No 1095 


9H 31-97.61Fe. 25-.35C'. HO-1 lOCr, .40- 

.BOMn, .15-25MO, 040P, .a508 ' 

Steel, S A E. No X4130 


9M6-97 46Fe, 35-45(', .80-1.10Cr, .60- 

90Mn, .040P, 050P 

Steel, S A E No 5140 


9H03-97.13FO, 12- 170, 40 60('r, .70-.90Mii, 

Natl. Emergency Steel, 


15-25Mo, 40- 60Ni, 20- 35iSi 

NE8613 


9S 01-97 21Fe, .35- 460. OO-.OOMn, .80-l.l00r. 
I5-25.M0, 040P. 050S 

Steel, S V.E. No 4140 


97 72-97 22Fe, .48-530, 1 6(O1.90Mu, .20- 

Natl Emergency Steel, 


35S1 

NE1350 


97 72-90 97Ff, 28- 33(\ .40- 60( r, 1 20- 

Natl Emergency Steel, 


1 5Mn, 4O-.6OS1 

NE9a30 


97 91-97.21Fe. 45-55(\ 80-1 lOOr, .00- 

OOMn, 035P. 040S, 0 15V 

SU el, S A E No. 61.50 


97 51-96 31Fe, 35- 45(\ 45 - 75( V, t>(>-.90Mu, 
lOO-loONi, 040P. 050S 

Steel, S A E. No. 3140 


97 30-96 lOFe, 35- 450. 60 oo( 'r, 60- 90Mii, 
lOO-lSONi, 040P. 0^)0^ 

Steel, S \ K. No X3140 


97 21-96.36Ft‘. 35-45(\ .50- SOMn. 20-.30Mo, 
1 65-2 00N1, 040P. 05(l^ 

96 87-96 07Fp, .96- 1 10( ’. 2.5- 45 .Mu, .20-.36Si. 

Steel, S V E No 4640 


Natl. Lniergeiie\ Steel, 


1 30-1 GOOr, 0 36Ni, 0 08 Mo 

96.76-95 46Fe, 35- 45(. 60 OOOr, 50 KOMn, 
2a-.30Mo, 1 50-2 OONi, 040P, .0.50S 

NE52100C 


Steel, S A E No X4340 


96.57-95 60Fc, .38- 45(\ 95-1 OAl, 1 40-1 SOCr, 

Nitndmg S6n*E N 135, .Modi- 


40- 70 Mn, 30- 45Mo 

6ed 


95 71-94 81Fc, 35-45('. 60- 9()Mn, 3 25- 

375N1, 040P, 050S 

Stei'l, S A E No 2340 


94 94-93 64Fe, 0 t7(’, 1 2.5 1 7.>Or, .30- 60.\tn, 

3 25-3 75N1, 040P, n50S 

Steel. S V E No 3:112 


94 76-93 86F»'. 10 20(\ 10- 60Mn, 4 75- 

5 25Ni, 040P, .050S 

Ste. 1, S 4 E No 2515 


93 85-92 1S,F(, 20 37<’, 110 140 VI. 100 

1 aOCr, .40- 70Mn, 20 loMo. .{ 25-3 75Ni 

Nitndmg SteeV, X125N 


M 20-77 OOFo, 50 70( 3 00 4 OOt’r, .30Mn, 
15 00- IS OOW 

Steed. S 4 E No 71660 


SO 5-6.5F0, 4 5-5r. 15 I’.OMi, 

Spiegclewv'ri 

1065-122,5 

73 91-68 49F('. OSCMTOO 2t)00('r. 20-.70Mu, 
75Mo, 8 00-10 00 Ni. (MOP. o30S 

Steel, S V E No 3090.5 

71 11 -65 6 1 1\ (1 08( \ 17 5 JOCV, 1 25Mn. 

8-lONi. 2-3^4,. 03P. (M< 

Eiiduro IS-S-B 


67 9Fc. 10C\ 17Cr. 3 0Mo. 12Ni 

Stalnles^ 316 


TM .55-39 iyFv, 0 2 3 5t\ ,15 4.5V 

FoTTo-vanadmm 

1425-1475 

56 75-52 75 Fc, 0 25C\ 24 261 Y, l9-21N'i 

Stainle'bi, 310 

MaKnesiiini 

"8 5 Mg. 1 5.Mn 

Wrought Magnesium .4llo\e- 


9,5 8 Mg, 3 VI. IZii. 0 2M;i 

Nn VM3S 

Wrought Magnesium Alloj^ 


<t:i 7.Mg, 2.5V1, 0 3 Mil, 3 .5(M 

No 4M52S 

DowmetalL 


9:1 IMg, 6 5.M. 0 2 Mil, 0 2Si 

Dowmetal EX 


91 6Mg. 7A1. 1 2Zii, 0 2 Mm 

1 \\ rought Magnesium AUovi. 


9 IMg, 3 5AI, 0 5,\ln, ,5Sn 

1 No AM-(\57S 

Wrought Magnesium Allovt 


90 SMg, 8 541, 0 5Zn, 0 JMn 

No AM65S 

Wrought Magnesium Allov^ 



No. AM-('.58S 



vzr. 



COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (CONTINUED) 


Composition 

Name 

Melting 
point °C. 

Magnesium 



90 8Mg. 6A1, 3Zn, 0 2Mn 

Casting Magnesium Alloys 
No. AM265 


89 8Mg. lOAl, 0 2Mu 

Casting Magnesium Alloys 
No. AM240. 


89 4Mg, lOAl, 0.1 Mn, 0 5Si 

Dowmotal K 


89.3Mg, lOAl, 0.2Mn, O.SSi 

Casting Magnesium Alloys ! 
No. AM230 


88.8Mg. 9AI, 2Zn. 0.2Mn 

Casting Magnesium Alloys 
No. AM260 


Manganese 



80-85Mn, 0 3-1. OC, 19 7-14Fe 

Low carbon ferromanganese 


78-82Mn, 6-8C, 16-lOFe 

Standard ferromanganese 

1255 

Molybdenum 


55-65x\lo. 45-35Ff 

Silicon 

74-79S1. 26-2 IFe 

Ferromolybdenum 

1625 

75% Ferrosilicon 

1175 

Tungsten 


78-83 W, 1 or, 2M6Fe 

Ferrotungsten 

1800-1 IHH 


1278 





PROPERTIES OF COMMERCIAL PLASTICS 

Compiled by Lauchlin M. Currie — 1943 


Trade Names of Plasties 


Trade Names 

Type 

Conii»o.sition 

No. 

Made By 

Alvar 

T.P. 

J*oly vinyl acetal 

11 

S 

Ameroid 

T.P. 

Casein 

2 

A 

Bale elite 

T.S. 

I’hcnol Foirnaldehyde 

7, 9 

B 

Bakelite 

T.S. 

Urea Formaldehyde 

17 

B 

Bakehto 

T.P. 

Cellulose acetate 

3 

B 

Bak'd i to 

T.P. 

Polystvrene 

14 

B 

Beetle 

T.S. 

Uiea Formaldeh^dc 

17 

Be 

Biitaeite 

T.P. 

Polyvinyl Acetal 

11 

Du 

C'atalin 

T.S. 

Ph<*nol Formaldehyde 

7, 9 

Ca 

C'atulm 

T.S. 

Melamine Foi maldch yde 

18 

Ca 

Celluloid 

T.P. 

Cellulose Nitrate 

3 

Ce 

Crvstahto 

T.P. 

Aer\late and Methacrylate Resin 

1 

Rh 

Durez 

T.S. 

I’henol Formaldeh.\ de 

7 

Dz 

Dunte 

T.S. 

Plienol I'oi maldeh> de 

7 

Dr 

Dill ite 

T.S. 

Phenolic Fill final 

10 

Dr. 

Ethoeel 

T.P. 

Ethylcelliilosc 

6 

D. H 

Ethofoil 

T.P. 

Ethvlcellulose 

6 

D 

Eibestos 

T.P. 

Cellulo’^e Acetate 

3 

Mo 

I'ormica 

T.S. 

Phenol Foirnaldehyde (Lamination) 

8 

F 

I'ormvar 

T.P. 

l’olvvin\l Formal 

11 

S 

Gelva 

T.P. 

PolJVln^l acetate 

12 

p 

Ilavcg 

T.S. 

Phenol Fot maldehyde (Lamination) 

8 

Ha 

Indur 

T.S. 

Plienol l*'oi maldehyde 

7 

R 

Koroseal 

T.P. 

^lodified Pol>vin>l Chloride 

13 A 

Gr 

Loalin 

T.P. 

I^dvstviene 

14 

Ca 

T-ueite 

T.P. 

Metlivl Met ha cr\ late Resin 

1 

Du 

Lumaril li 

T.P. 

Cidlulosc Acetate 

3 

Ce 

Lustron 

T.P. 

T’ol vs t VI one 

14 

Mo 

Makalot 

T.S. 

Phenol FoimaMehvdo 

7 

M 

Marhh'tte 

T.S. 

Phenol Formaldehyde 

9 

Ma 

Melmae 

T S. 

Melamine Foi maldeh\ tie 

18 

Be 

Miearta 

T.S. 

Phenol Formaldeh>de (Lamination) 

8 

W 

Nitiou 

T.P. 

Cellulose Nitiate 

5 

Mo 

Nixonoid 

T.P. 

Cellulose Nitrate 

5 

N 

Nixomto 

T.P. 

Cellulose Acetate 

3 

N 

Opalfin 

T.S. 

Phenol Formaltlehvdt* (cast) 

9 

Mo 

l*arlon 

T.P. 

Rubber Denvative 

16 

H 

Plaskoii 

T.S. 

I^rea Formaltleh\de 

17 

P 

Plaskon 

T.S. 

Melamine Formaldchytle 

18 

P 

Plastaeele 

T.P. 

Cellulose Acetate 

3 

Du 

PlOMRlaS 

T.P. 

Acrvlate and Methacrylate Resin 

1 

Rh 

Plioform 

T.P. 

Rubber Derivative 

15 

Gv 

Pliohte 

T.P. 

Rubber Derivative 

15 

Gy 

Prystal 

T.S. 

Phenol Formaldehyde (east) 

9 

Ca 

T*roteetoid 

T.P. 

Cellulose Acetate 

3 

Ce 

Pv'ralin 

T.P. 

Cellulose Nitrate 

5 

Du 

Resinox 

T.S. 

Phenol Formaldehyde 

7 

Mo 

Saflex 

T.P.. 

T.S. 

I’oly vinyl Butyrals 

11 

Mo 

Saflex F 

T r. 

Polyvinyl Formals 

11 

Mo 

Saran 

T.P. 

Vinylidene Chloride 

19 

D 

St vron 

T.P. 

Polvatyrene 

14 

D 

Tenite 

T P 

Cellulose .\cetate 

3 

T 

Tenite TI 

T.P. 

Cellulose Acetate Butvrate 

4 

T 

Textolite 

T.S 

IMienol Formaldehyde 

7. 8 

Ge 

Tornesit 

T P 

R libber Derivative 

16 

H 

Vinvlite \ 

T.P. 

Poh N inyl .\cetnte 

12 

C 

Vinylite Q 

T P. 

Polwinvl Chloride 

13A 

C 

Vinylite V 

T.P. 

Vinyl chloride-acetate copolymer 

13 

13A 

C 

Vinvlite X 

T.l’. 

Polyvinyl Butyral 

11 

C 
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PBOPERTIES OF COMMERCIAL PLASTICS (Continued) 


Manufacturers of Plastics 


Code 

Designation 

Alamifai'tuicr 

Proilueei s 
of 

A 

Ainoricau Plastii-N Corp. 

60 Union Square, New Yoik City 

2 


Bakelite Coiiioiation 

30 K. 42 Street. Nom York City 

3. 7, 0. 1 1, p 

Be 

Beetle I'roduets Di\isiou 

Aiueiicaii (''>Hnainnl ('oinjiauv 

30 Hoekefellei Plaza. N.Y C. ‘ 

17. IS 

C 

Carbide and C'arbon Cheniieals C’oii*. 

30 Kast 42 St., New York C‘it.\ 

11. 12. 13. i:i 

Ca 

C'atalin Coiiioiation 

No. 1 Paik A\e., New York C‘il> 

7. 0. 14, IS 

Ce 

Celluloid Coipoiution 

10 1C. 40ih Stieet, New York Cit \ 

3. r* 

D 

Do>^ Clu'iMK ul Company 

Midland. Miehigan 

6, 14, l'» 

Du 

IC. I. duPont de Neniouis ami (*«». 

Plasties Depaitiuent 
lOth and Matke^t Stieet 

Wilniington, Del. 

1 . 3 .6. 1 1 

Dz 

Durez Pla''tie'« ami ('hemuals, Ine. 

North I'onawamla, N. 'I . 


Dr 

Durite Plasties 

5010 Stiniineuiale A\e. 

I’hilailelphia, Pa 

7. !(• 

r 

Foiniita Insulation ( oni|>ari\ 

4671 Spiing (iro\e .Axciue 

C'lneinnati, Ohio 

> 

Oe 

Ceneral Ph'iOin C'i. . Phisin Dej.t 

No. 1 IMastus Pnt-held. M.i'.'v. 

7 s 

Or 

13 1 . (iooiitiih ConipaiiN 

Aki on . ( )hio 

1 t \ 

Oy 

(iood,\ear '^I'lre ami Pubbii Co., Im. 
'Akron Ohio 

1 6 

Ha 

Ha veg T'oi poia^ it.n 

Past Newatl.. DOa'vaH* 

S 

11 

Heieub-. I’oudet ( 'o. 

000 Maiket Stieit 

W’llnuTigton, Del. 

u If. 

M 

Maksdot ( di poiut i'.n 

262 WashingtfUi StoMl 

Bo.-«t(in, .\lii.'"». 


Ma 

Mai blette ( 'i>i porath.n 

37 21 30th Stieet 
l^ong Inland Cit\, N V. 

0 

Mi. 

Mi)n-'}ir.ti> t'hemn'ai < 'o, 

Pla'^^ K s DiM^ion 

Spf^ingfn'Iil, .Mavs. 

' 1 , r, 7 1 ! 

N' 

Nixon Nniati<»n Wink'. 

Nixon, N. .1, 

3 r. 

1* 

Phiskon CoTnpan\. Ine. 

2121 istPan A\«-., Ti»le<lf», flhio 

17 IS 

H 

Iteillv 3 at and f h«Mn C’f»i poration 
.600 1 ifth A\e.. N‘ w ^ '>i k f it\ 


\{h 

Bf.liiii and llau" Co., Ine. 

222 W. W ashingti/fi .nquari- 
Philadelphia I’l. 

1 

Sf 

Sbawinigiif ' ( 'heii.ii aP, !.•<! 

P t) B..\ puTJ, \I.eitn‘;d, Canada 

11 12 
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PROPERTIES OF COMMERCIAL PLASTICS (Continued i 
Manufacturers of Plastics (Continued) 


ru(l(‘ Producers 

Designation Munufai liner of 


S Shawinigan Products Toil). 11, 12 

350 Fifth Avenue 
New York C'it^ 

T TonncHscti Kastman f'oip. 3, 4 

Kingsport, Tenn. 

W Micarta Division 8 


Westinghmise Fleet, ami Mfg. 
'I'lufToicl, J*H. 
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PBOPEETIES OF 



GROUP NUMBER 

1 

2 


Rpsin Group and 

Sub-Group or Filler 

ACimATE & 
METHACRYLATE 

('ASK IN 


Typt' 

Thermoplastic 

Thermoplastic 


Typical 

Crystalite 



Trade 

Names 

Lucite 

Plexiglas 

Amcronl 

1 

Forms Available 

Cs — cast forms, F — film, 1 — imprep- 
natmg varnishes, L — laminations, 
Lq — lacquers, P — powder or gran- 
ules, R — rods, S — sheets, T — tubes 

Cs. LLq. r, R,>. 1 

U. S, T 

2 

Clantv . . 

Traiispart nt 

Translut ent 


Color Possibilities . 

1 nbmited 

Cnlimitcd 

4 

Odor 

N one 

None 

5 

Taste 

Nom 

None 

('> 

Working Properties 


rsiiallv machined 

a 

Molding Qualities 

Good to <*\( t lit nt 

Po{>r 

b 

Corapresaion Molding- 'reinp 1 

2.S0- .170' F 

200-225°F 

e 

Compression Molding -- 
Pressure, lbs ni - 

1000 7(M)0 ; 

200(V 2500 

d 

Injection Molding — I'emp "I 

325- 500'' F 


t' 

Injection Molding- 
! Pressure, lbs 'in ' 

10,000 30,00tl 


7 

Compression Ratio- 

Vol Dry Powder Vol Solid 

1.0 2 5 


S 

Shrinkage Allowance in Molding 

0 001 0 000 



Tendency to ('old Flow 

\er\ slight 


10 

Machining Qualities i 

Fair to excellcnl i 

( lOlNi 

11 

Other Forming QuaUtu*s j 

B — blowing, E — extnision, 1 - inj*c- { 
tion, Sh — shearing, Sp- -spinning, j 
Sw — swaging, T M — transfer mold- , 
ing 

Physical Properties 

H, 1, E-Speei,il 1'. I h- I 
niqiK 

Sw Limit'd 

12 

Specific Gravity . 

1 10 1 20 

1 34 l 35 

13 

Specific Volume — in lbs 

23 S-23 0 , 20 7 20 5 

14 

15 

Refractive Index — "D ' 

Electrical Properties rs* eNote2) 
D (\ Resistivit> -3n‘'(’, ohm-ein 

1 40 1 51 


a 

10'- 


b 

Dielectric Stre ngth— Volts /Mil 

.5(K» , 400 700 

c 

Dielectric Constant ~G0-1(MJ0 (’\ele 

3 3 7 



Dielectric Constant— 10* (’ja le • 

2 7 3 3 

n 1 t) s 

d 

Power Factor— ' (»d- 1000 ('yele 

0 0.5-0 07 



Power Factor — 10® Cycle 

0 01.5- 0 03 

11052 
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COMMERCIAL. PLASTICS (Continued) 




4 

5 


('ELLULOSE ACETATE 

CELLULOSE 

ACETO- 

BUTYRATE 

CELLULOSE 


SHEET 

MOLDED 

NITRATE 


Thermoplastic 

ThermoplastK- 

Thermoplastic 

Thermoplastic 


Bakclitr 

Fibestos 


Celluloid 

Nitron 

Nixonoid 

Pyralin 


Lumanth 

Plastaccle 

Hercules 

Nixonite 

Tcnitc 11 


Protectoid 

Tenitc 


1 

F. R, S, T 

P, F, S, T, R 

P. > 

F, L, Lq, P, R. S. T 

2 

Transparent 

Transparent , 

Transparent 

Transparent 

3 

Unlimited 

Unlimited 

Unlimited . . . 

Unlimited 

4 

None to very slight 

None to very slight 

None to slight 

Slight camphor 

5 

None to very slight 

None to very slight 

None to slight 

Slight camphor 

6 

a 

Excellent 

Fair to excellent 

Fair to excellent . 

Good 

b 

20&-320“F 

180-3y0“F 

260-370°F . . 

135-250“F 

0 

500-5000 

600-5000 

500 5000 

1500-5000 

d 


300-450*^ 

310-420T .. 


c 


SOOO-32,000 

SOOO- 32,000 


7 


2 0 2 H 

2 0 2 4 


8 

0 002-0 010 

: 0 (K)l 0 010 

0 001-0 010 . . 


9 

Very slight 

Slight 

Very slight 

Very slight 

10 

Good to excellent I 

i Fair to excellent 

Good to excellent 

Gora to excellent 

11 

B, Sw. Sp 

1 E, I. Sh, Sp. T.M 

E, I, Sp, Sw, T M. 

All generally excel- 

; good 


leHv 

12 

1 27-1 tiO 

i 

I 1.27-1 00 

1.14-1.23 

1.35-1.60 

13 

21 8-17 3 

: 21 8-17 3 

I 24 3-22.5 

20.5-17 3 

14 

1 47-1 51 

1.46-1 50 

1.47-1 49 

1.46-1.58 

15 

a 

1010 10'3 

1010-1013 

10«-l()i2— 50^; R H 

10'»-10» 

b 

290 1800 

290-9tK) 

250-900 . . 

300-1500 . 

(■ 

3 5-7 5 U)0) 

3 0-6 4 (601 

3 4-6 4 (60) 

6 7-8 8 (60) 


3 0-5 3 

! 3 2-6.2 

3 2-6.2 

6 15-6.2 

(1 

0 02 0 07 (00' 

■ 0 01 0 06 (60) 

0 01 0 06 (60) 

0 06-0 15 (60) 


0 04 -0 09 

, 0 01-0 06 

i 

0 01- 0.55 

0.07-0.10 
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PROPEBTIES OF 



GROUP NUMBKH 

1 

2 


Resin Group and Sul>-Gr(»u|> 

.\CRYLATE A 

(’ASETN 


or Filler 

METHACRYIATE 

16 

Thermal Propertte.^ 



a 

Burning Rate 

Slow 

Very slow 

b 

Heat Distortion 

50 85T 

149“(' 

0 

Softening Point ... 

66-123T 

94T 

d 

Specific Heat — cal./gm. T 

Thermal Conductivity — 

0.3,5-0.41) 


0 

(1-10) X 10 ^ 


f! 

cal./sec. cm. °C . . . 

Thermal Kxpan.sion . . . 
Mechanical Properties 

Modulus of Elasiticity — 10- lbs in 2 

(8 9) X 10- -',”0 

(4.1-fi.8) X 10 

17 

a 

4 6 

5.1- 5 7 

b 

Tensile Strength — Hs./in.^ . 

4(K)0 -10,000 

7,6(K)- 10.000 

c 

Elongation— % . 

1 15 

2 5 

d 

Comprcs.sion Strength — lbs. / in ” 
Hardness — Brinell No 

10,0(K> 1.5,IKM> 

27,000-.53,000 

e 

j 18-20 

23 


2 5 mm. ball, 25 kg. load 1 

Impact Strength, Izod 

0 2-<) 4 

1 0 

18 

a 

Physical Chemical Properties 1 

Effect of Sunlight .... j 

! 

j Very slight 

Slight failing 

b 

Ultra Violet Light 

1 Traiusmits most 

Slight fading 

m 

Effect of Aging — Room Temp j 

j None 

l)n< r- harder 

20 

Effect of W ater — Hot 

Soften.«» 

Softens 

21 

Effect of Water — C'old 

Water Absorption—'^ 

0 3-0 5 

Softens slowU 

7 14 

22 

a 

24 Hour Immersion -25'*(' 

General Re.sistance to 
.\cida — Weak. j 

Excellent 

( lixxl 

b 

Acids— Strong 

Exeellent e\«'< pt cm- 
dizitig 

Exci U« lit 

I)( composes 


Alkalies — Wenk . 

^ottelLS 

(1 

Alkidii>s — Strong 

Excellent 

DeeompiiM'' 

e 

Alcohols 

Swells or d ISM «K - 

Good 

f 

Ketones 

Dissolves 

Good 

K 

Esters 

Dissolves 

(jood 

h 

Hydrocarbons - \rom!it u 

Dissolves 

Good 

1 

Hydrocarbons -Alipha^n- 

(fOod 

GockI 

J 

Oils — Mineral 

1 xeelU lit 

GckhI 

k 

Oils — .4iiimal 

V xrelhiit 

Good 

1 

Oils — Vegetatjlf | 

Kxe* ll'*nt 1 

('.oi.,! 




COMMERCIAL PLASTICS (Continued) 



3 

4 

5 


CICLU LOSK \(^KTATE 

(ELLTLOSE 

\CETO- 

BUTYRATE 

CELLULOSE 


SHEET 1 

- 

xMOj.DED 1 

NITRATE 

i(i 


1 5 2.5 (slow) , 1 



a 

1.5-2 0 (slow). . . 


1 1 5 (slow) 

Very high 

b 

50~100“C . . 

41-102"(' j 

! 47 102‘’n 

43-66“C . 

(• 

60 -120°C 

60-130T . . 1 

i 60 127"C . , 

60-90“C .. 

a 

0 3-<) 4 

0 3-0.45. . . . ! 

! 0.3-0 4 

0.34-0.38 

<• 

(4.5- S.7) X 10 < 

(4.0 S.7) X 10 ■< i 

(4 S; X 10 * 

(3.1-6.5) X 10 « 


(5-16) X 10 ■ T’ 

(S 16) X 10 ■/“<’ 

<11 17) X 10 ' 

(6 5-16) X 10-t', r. 

a 

1 0 -3 5 

0 6 -4 0 

0 6 3.5 

1.5-4.. . 

h 

3000-11,000 

170(»-10,0(K) .. 

24(M)-7500 . . 

5000-12,000 

( 

7.5-55 

s- so 

13 -S2 

4-60 

d 

40(K)- 30,000 

5000 27,000 . 

7200-22,500 

20,000-30,000 


6-11 (10 kK) 

1 5 15 ( 10 kg ) 

1 6-12 

H 11 (10 kg.) 

f 

1 5 4 0. . 

03 4 6 

! 0 5 7 5 

2.O-S.0 . . , 

IS 





a 

Vrry sliKbf 

V< rj slight 

Slight, Mtri. s 

Yellows, bcToiui s 



i 

brittle 

b 

Sliphl .vdlowms: 

Shgh< \<llowing 

Slight 

' Yi Hows, beeoTiK s 



1 

1 brittle 

IM 

Slijjht shrinkage. 

Slight shrinkage 

, Slight 

1 Hardens shghtlj 

L>() 

Snltens and swells 

Softi'iis and swells 


1 Softens 


Swells- slightU 

Swells shghtK 

1 

1 Slight 

J1 

2 r> 

10 4 7 

<• .s 2 1 

0 6-2 6 

j2 

a 

Fair 

; Fair 

Fair 

Fair to good 

b 

Deiornposc 

!)•'( o'uposes 

1 

j Ih eoinpusi s 

\ttaeked lij oxid- 
izing acids 

(• 

Eair 

i iV"'" 

I 1 .nr 

Fair to good 

d 

Dt*( ontposes 

' Dieoinposes 

1 Decoiniioses 

Decomposes 


SoUiblt 

, Soluiile 

1 Poor 

Soluble 

f 

SoUibli 

; Soluble 

Soluble 

’ Soluble 


Soluble 

1 Soluble 

1 Soluble 

; Soluble 

h 

(IoikI 

( ioikI 

1 (iiHid 

‘ Good 

» 

Ciood 

, ( lood 

! (lOod 

' Good 

j 

Cbuni 

1 (lOod 

’ Good 

1 Good 

k 

1 ('iOikI 

(lOod 

' (7o»«l 

‘ Good 

1 

' (iO<h1 

(UmkI 

j Good 
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PROPERTIES OF 



GROUP NUMBER 

6 



Rcsm Group and 

ETHYL 



Sub-Group or Fillpr 

(’ELLULOSE 





Wotxl Flour Filled 


Typp 

Thermoplastic 

Thermosetting 



Ditrler 



Typic;U 

Ethocel 

Molded and 


'I'radp 

Ethofoil 



Names 

Lumunth 

Ca^t 



Nixon, Hercules 

I 

1 

Forms Available 1 

F. l.Di. P, R.S.T 

P, R, S, T 


Cs — cast forms, I’ — film, 1 — impreg- | 




natmg varnishes, L — laminations, 




Lq— lacquers, P — powder or gran- 




ulos, R — rods, S — shci ts, T — tubes 



2 

Clarit\ 

1 Traii'-parent 

j Opaque 

3 

(’olor Possibilities 

i 1 nliinitcxi 

Liinit(‘d 

4 

Odor 

! None to uotieeablc 

None to 



j aldc'hydic 


5 

Taste 

1 None to noticeable 

None 



aldehy die 


6 

Working Properlies . . 

! 


a 

Molding Qualities 

! (Incxl to excellent 

Excellent 

h 

(’ompression Molding — Temp "F 

320 3H0'’F 

2H0 300T 

r 

Compression Molding — 

1000 5000 

2(K)0 4:.oo 


Pressure, lbs in - 



d 

Injection Molding — Temp °F. 

350-400 F 

275 375T 


Injection Molding- 

3(MK) 30,000 

, 2(M)0 10,000 


Pressure, lbs in - 


1 , 

7 

Compression Ratio— 

2 2 2 7 

j 1 h .) c 


Vol Dry Powder \ ol Solid 


1 

S 

Shrinkage Allowance in Molding 

0 001 0 00.S 

0 005-0 010 

j) ! 

Tendency to Cold Flow 

Slight 

None 

10 1 

Machining Qualities 

I (llMxl 

GockI to fair 

11 

1 Othir Forming Qualities 

; B. E. I. Sp. Sw. T M 

T.M . I 


B— blowing, L —extrusion, I — injec- 

! 



tion, Sh— shearing, Sp— spuming, i 




Sw —swaging, T M - -transfer mold- 




ing 

Pliysiral Properties 



12 

Speci ic Gravity 

! 1 05-1 25 

1 25 1 52 

13 

Specific Volume — in ' lbs 

1 21. 4 22 2 

I 22 2 1 K 2 

14 

Refractive Index—'*!) 

, 1 47 


15 

Eleetrleal PropertlesfS»*e Note 2) 



a 

D (’ K'“-Htiv!ty -liO’C, ohm-cm 

lOi'i 10!‘> 

l()io loiv 

h 

DrU-ctnc Strength -Volts Mil 

'400 17(K) 

275 500 

c 

Dn lectrir ( 'onstant -W lOOd ( '> eli- 

: a :> 4 o ( itmo) 

4 15 


Dielectric r'oiotant -lO* t*\cle 

i 2 0-3 5 

4 H 

d 

Power Factor dO 1000 f'ycli 

! 0 005 0 03H flOIMO 

0 04 -0 30 


Power Factor— 10* ('vde 

j 0 007 -0 03 

0 035 () 10 


i:2H6 



COMMERCIAL PLASTICS (Continued) 


7 8 


PHENOL-FORMALDEHYDE COMPOUNDS 



MOLDED 


LAMINATED 


Mineral Filled 

Macerated Fabric 
Filler 

Paper Ba.se 

Fabric Base 


ThcrmoscttiriK 

Thermosetting 

Thermosetting 

Laminahd Products— BakAiU', Durez, Duntf, Mirarta, (’ataliii, IlavcR, Iridur, Makalot, 
Rcsinox. Tpxtoliti*. Formica 

Products — Bakclite, Catalm, Oemstoue, Marblcttf*, Opaloii, Prystal 


1 

P, R, S. T 

P, R, S. T 

L. S, T 

L. S, T 

2 

Opaciuc 

Opaque 

Opaque 

Opaque 

8 

Limited 

Limited 

Limited 

Limited 

4 

Slight— Some ( 'haract(‘ri.sticall> Phenolic - 

Most Phenolic When Hot 

5 

N on(‘ 

None 

None 

None 

() 

a 

Poor to excellent 

PiKir to good 


' 

b 

270 350^F 

270-350‘'F 

275-3o0'’F 

275-350“F 

(• 

d 

c 

2000-6000 

275-;i50T 

2000- 15,000 . 

2t>00 8000 

1000-3000 

1000-3000 

7 

2 0-12 5 

2 5-17 8 

1.5-3 

1.5 3 

8 

OOOl-O 007 

0 003-0.007 



9 

None 

None 

None 

None 

Fair to good 

10 

11 

Poor to gocxl 

T M , I 

Fair to good 

T M 

Fair to gi»*xl 

12 

1 59-2 no 

1 36-1 4" 

1 30-1 40 

1 30-1 40 

IH 

14 

15 

17 4-13 3 

20 4-lh S 

21 3-19 S 

21.3-19 8 

a 

10* 10'- 

10* 10" 

10»o-ion 

lO'O-lO'"- 

h\ 

225-450 

4.5-50 

150 450 

4 5 10 

400- 1300 

150-600 

d 

4 20 

0 01 0 30 

4 6 ! 

0 08-0 30 i 

3 6-5.5 

4 5-7 


0 005 0 20 

0 03-0 10 , 

1 

0 02-0 08 

0 02-0 OS 
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PROPERTIES OF 



GROUP NUMBER 

6 



Resin Group and Sub-Group 
or Filler 

ETHYL 

CELLULOSE 

t 

Wood Flour Filled 

16 

a 

Thermal Properties 

Burning Rate . .... 

2 0-6 7 

Very low 

b 

Heat Distortion 

45-93“(" .. 

115-140°C 

c 

Softening Point 

93-135^ . . . 

None. 

d 

Specific Heat — cal gm 

Thermal Conductivity - 

0.26-0.46 

0 35-0 40 

0 

(3.8-6.3) X 10-< . 

(4- 12) X 10 » 

f 

cal./sec. cm °C 

Thermal Expansion 

t 10-14) X 10 ’ T 

(3 0-7 5) X 10 ••/”!’ 

17 

a 

Mechanleal Properties 

Modulus of Elasticity —10* life , in - 

1 7-5 0 . 

8-15 . 

b 

Tensile Strength — lbs in - j 

2000-12,000 

4000-11,00(1 

c 

Elongation—?? . . . 

2-40 

0 6 

d 

Compression Strength- -lb.> in 

10,000-20.000 

16,000 36,000 

c 

Hardness — Brinell No 


30-45 .... 

f 

2 5 mm ball, 25 kg loud 

Impact Strength. Izod 

0 6-6.5 

0 15-0 45 . . 

18 

a 

Physical Chemical Properties 

Eiffect of Sunlight 

Slight . . 

Slight 


b 

Ultra Violet Light 

None . . 

19 

Effect of Aging— Room tcmj) 

None to .slight 

20 

Effect of Water — Hot 

Noim‘ . 

♦ 


Effect of Water— Cold . . . 

None i 

♦ ... - - 

21 

Water Absorption - 

0 7 2 0 

0 2 0 75 

22 

a 

24 Hour Immersion - 25'’C . 
General Resistance to 

Acids — Weak . . 

Fair to good 

(io«td 

b 

Acids —Strong 

Poor 

- I). 

f 

Alkalies— Weak 

Good 

* 

d 

Alkalies — Strong . . 

G(Kk1 . . 

Decomposed 


Alcxihols . 

Fair 

0(K)d 

f 

Ketones 

Fair 

Excclleiil 

d 

Esters 

Poor . . . 

Excclli lit . 

h 

Hydrocarbons — \roiiwtu 

Poor . . . 

Ex< client 


Hydrocarbons — .Miphat m 

( LkhI 

Exielleiil 

i 

1 Oils — Mineral 

Fair to go<Ml 

ExcelU-nt 

ki Oil** —Animal 

j Pf.or 

Excellent . 

r Chls — Vfgj'tsiblc 

1 I'lMir to fair 

Kxcf Dent 



COMMERCIAL PLASTICS (Continued; 


PHENOL-FORMALDEHYDE COMPOUNDS 


MOLDED 


LAMINATED 



Mineral Filled 

Macerated 
Fabric Filled 

Paper Base 

Fabric Base 

16 





a 

Nil.. . . 

Approximately Nil 

Very low 

Very low. . . . 

1) 

115-160V 

115-160“C. 

>160"C . ... 

>160T . 


None 

None ... 

None 

.N one . . 

d 

0.2&-0 3.5 ... 

0 30-0.35. . .. 

0 3-0 4 . . 

0.3-0.4 


(8-20) X 10"*. . 

(3-7) X 10-‘. . 

(.5-S)Xl0-< . . 

(5-8) X 10'^ . 

f 

(1.5-4 0) Xl0--^/T. 

(1-0) XlO-'/T .. 1 

(1.7- 2.5) X 10 ’, T. 

1 a 7-3) X 10 


10-45 .... 

7-12 ... . 

4-.30 

' 3..5-1.5 . . 

l> 

3500-10.000 

5000-8(K)0 

I 7000-18, IMK) 

; 8000-15,000 


0.6 

0.7 

j 

i 

d 

10,000-36.(M)0 . 

20.(K)0-32,(MK) .. 

! 20,01'M) 40,000 

1 20,000-44.000 


32 40 

; 24 40 

! 30 -45 

f 

IS 

0 111 50 

0 4 4 8 

1 0 3-7 6 . . 

j 0.8 -15.0 . 


None 


0 01- OH 


Co(m1 


Light ShadoR Ma> Dim olor and 
Surfan Resistanrv B< Rt dimKl 

I N(»n<‘ M«*<'hamcal and Elcftncal projiertira irnprovul 

Insulation Value Rt'duH'd » 

- — 1 iisulatioii V alue RinluenJ ► 

O.y-2 5 I 0.3 9.0 | 0 3-9.0 


CkkhI . 


Good , 


GcmkI 


i»i composi'd by Oxidizing .\cids — Reduiing and Organic .\(id.s No Effect - - 


d' Decoin po.M'd . , 

I Decomposed 

: Deeompos«*d | 

1 Decomposed 



1 G(hx1 

• Good 1 

1 Good 

f! Rxccllcid 

Exi ill«*nt 

1 Excellent 1 

1 Excellent 


j F.xcellcnt 

Excellent 

I Exeellenl . 

Excellent 

h 

1 ExcclK'nt 

I'Acellent 

Exe<-llent 1 

Excellent 


Excellent 

1 Ex«vUent 

1 Ex( ellent • • • 1 

ExecUent 


Excellent 

1 Excellent 

! Excellent . .j 

Exi'ellent 

k 

Excellent 

i Exeellelit 

; FiXci llent . ... ] 

Excellent 

1 

Excellent 

i Ex(ellcnt 

1 

j Exi ellent 

Exiellent 
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PROPERTIES OF 



GROUP NUMBER 

9 

10 



PHENOL- 



R<‘sin Group and Sub-Group 
or Filler 

FORMALDEHYDE 
("OMPOUNDS 
(Contd ) 

(?AST UNFILLED 

PHENOLIC 

FURFURAL 

FILLED 


Type 

Thermosetting 

Thermosetting 


Typical 


Durite 


Trade 

See 7 & 8 


Names 



1 

Forms Available 

Cs 

(V, I, Lq, P 


Ch — (‘ast formN F — film, 1 — impreg- 
nating varnishe.s, L — laminations, ! 
Lq — lacquers, P —powder or granul('s,j 
R — rods, S— sheets, T — tubes 



2 

Clarity , ' 

Transparent 

Opaque 

3 

Color Possibilitie'' 1 

Unlimited 

liimited 

4 

Odor 

Most phenolic when 
hot 


5 

Taste . . 

Non* 


6 

Working Properties 


Fair to exeellent 

a 

Molding Qualitieh 1 

! Not inolduhb 

b 

Compression Molding — T*'inp F ! 

I 

30(»-400"F 

r 

Compression Molding — | 


500 10,000 


Pressure, lbs '^in - 

1 


(1 

Injection Molding— Temp "F 

1 

2:)0-37.5”F 

r 

Injection Molding - 


iOO-30,000 


Pressure, lbs. m - 


2 5 15 0 

7 

Compression Ratio — 



Vol Dry Powder Tol Solid 

1 


8 

Shrinkage Allowance in Molding 


0 002 0 006 

9 

Tendency to C’old Flow j 

N on« ' 

None 

10 

Machining Qualities i 

Fair to exeellent 1 

Fair to good 

11 

Other Forming Qualitn s ' 

May b<' soften* d and 

!•;. T M 


B — blowing, E — extrusion, 1 — mj< i - 

bent into sinipb . 



tion, Sh — shearing, Sp -spmniner. 
Sw — swaging, T M —transfer mold- 
ing 

Physical Properties 


1 3 2 0 

12 

Specific Gravity j 

1 20 1 70 

13 

Specific Voltimi — in " !b> j 

23 0- It) :i 

21 3-13 0 

14 

Refractive Index — “D 

1 .5-1 7 


15 

Electrical Properties 'See Nob- 2) 
D.C. Resistivity — 30°(’. ohni-em 


108-10’-' 

a 

10" 10'® 

b 

Dielectric Strength — Volts ^Mil 

76-450 

200 600 

r 

Dielectrif (’onstant — fiO- 1000 (’yi b j 

.5-31 

4 20 (1000) 


Dielectric ("onstant — 10® Cv<l* 

4 7-14 5 

5 IS 

d 

Power Factor— 60-1000 Cyi b I 

0.01-0..50 

0 04 0 15 


Power Factor — 10® Cyeh ; 

0 01-0 13 

0 03.5 0 10 


121*0 




COMMERCIAL PLASTICS (Continued) 



11 

12 

13 


VINYL RESINS 


POLYVINYL 

POLYVINYI. 

COPOLYVINAT 


ACETALS UNFILLED 

ACETATE 

CHLORIDF^ACETATE 


Thormopl astir 

Thermopla.sti( 

Thermoplastic 


Alvar 

Formvar 

Sop Not,r 1 

Gelva 

Vinylite A 

Vinylite V 

1 

F. I. L(|. P. S 

ULq.P 

F. 1. 1,. L(i, P, Ji. S, T 

2 

Transparent to opaipn 

Transpan at 

Transparent to opaque^ 

3 

Unlimited 

Unlimited 

Unlimited 

4 

None 

None 

None 

5 

None 

Non< 

None 

6 




a 

Fair to exeelli'iit 

Poor 

Good to exeelle it 

b 

21{>-335°U 


240-340T 

V 

150-3500 


500-2000 

d 

250-340 ‘F 


250-340T 


15,000-30,000 


3,000-30,000 

7 



2 00 

H 

Slight 


0 001 max 

U 

Vppn ( lable 

Slight 

10 

Fair to good 


Good to excellent 

11 

1 


B, E, I. Sh, Sw, Sp, T M. 




all good 

12 

1 05-1 23 

1 19 ■ 

1 34-1 37 

13 

20 4-22 .5 

23 2 

20 7-20.2 

14 

15 

a 

1 40-1.50 

1.467 

I 53 

5 X 10>« - >10"— 50e, 

1 

10" 10« 


RH 

1 


b 

360-1000 

950-1200 ' 

400-500, W' thI.■l^ 

r 

2 7-5 6 (6(0 

2 8-3 7 

3 1-3 6 


3.33-3 92 


3 0-3 4 . 

d 

0 007-0 115 

0 (»07 

001-0 04 {6(0 


0 007-0 06 1 

i 


(M)l-O 02 


1 Of th(' polvmtTizt'd vinyl biitvral is plasticizrd and shotted for use in safity 

glass lamination. Tvpifal trad«--iiam«’‘^- Saflox, Biitaoitv, Vinylitc- X. 


ILMM 




PROPERTIES OF 


GROUP NUMBER 


RcRin Group and 
Sub-Group or FiIUt 


16 Thermal Properties 

a Burning Rab' 
b Heat Distortion 

c Softening Point 

d Specific Heat — cal./gin '(’ 

e Thermal Conductivity — 

oal /sec cm “C. 
f Thermal Expansion . 

17 Mechanical Properties 

ji Modulus of Ebisticity — 10* lbs in - 
b Tensile Strength— ll«./»‘ * 

r Elongation — % 

d Compression Strength — lbs in - 

0 Hardness— Brmell No 

2 5 mm. ball, 25 kg loud 
f Impact Strength, Izod 

18 Physical Chemical Properties 

a Effect of Sunlight 

b Ultra Violet Light 

1 0 Effect of Aging— Room ti mp 

20 Effect of Water — Hot 
Effect of Water — Cold 

21 Water Absorption— 

24 Hour Immersion— 2.' < ' 

22 General Resistance to 

a Acids — Weak 

b Acids — Strong 

e Alkalies — Weak 

d Alkalie.s — Strong 

e Alcohols 
f Ketones 
g Esters 

h Hydrocarbons — \roTnat.' 

i Hydrocarbons — Aliphatic 
j Oils — Mineral 
k Oils — Animal 
1 Oils —Vegetable 


!) 10 


PHENOl^ 
FORMALDEHYDE 
COMPOUNDS 
(Contd ) 

PHENOLIC 

FURFURAL 

FTT.T.ED 

CAST 


UNFILT;ED 


Verv low 

Very low 

S5-‘)0“C 

132-146"!' 

(’bars 204-200"r 

0.3-0 4 

0 3 0 4 

b3-5)XlO-^ 

(3 5 20)Xl0-‘ 

(4-15)Xl0-';"r 

(2 4 5)X10 

1 .3 1.', 

7 45 

3(KM) 12,0(X) 

■VKMI 11,000 

13.000-33,600 

24.000-36.000 

30-4.5 

30-46 (50 kg ) 

0115 . 

0 3- 4 6 

('olor may fnilt 

Light shades disco 

Hard' ns sliglith 

1 Hardens slight h 

lii'.'ikition V 

ahn' r' clnced 

1)01 On 

0 114 

G<km1 

GofKi 

Dccompo‘»cd b> 

’ oxidizing acids 
GoikI 

Decomposed 

Decomposed 

(7fK>d 

Good 

Ex<-ollent 

Excellent 

Excellent 

Exf clh-nt 

Excellent 

F.xrf'llent 

I'Acellent 

Excellent 

Excellent 

FiXf client 

Excellent 

1 Excellent 

Excellent 

, i''xeelli lit 
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COMMERCIAL PLASTICS (Continued) 



13 


VINYL RESINS 



POLYVINYL 
A(^ETALS LNFILLKD 

1»0LYV1N\L 

ACETATE 

If) 



a 

Slow 

Slow 

b 

47- 100°(^ 

40-50"C 

(• 

47-2(K)°C' 

fi5-175“C. . 

d 

Vlwut 0 30 

0 3Xft 


(3 4-4 4)XlO 4 

3HX10-< . 

f 

(7.K-22.3)X10-/"(’ , 

Hhxio VT 

a 

3.5-4.() 1 


b 

2000 -12,000 

15(M) 5(MH) 

c 

d 

e 

4-450 . 1 


f 

1 

0.44 12 . ' 


IH 



a 

Slight 

N one 

b 

PliKlit ^ 

Slight 

I'.t 

Slight i 

None 

20 

1 

Softens and whit« ns 


Butyrals absorb is^-; 1 

Softens and whitens 

21 

0 H-5 0 . . . . 1 2 

22 

a 

j 

.\tta<‘ked . ! 

Goixi 

b; 

Attacked . . 1 Poor 

«i 

Excellent ' 

Good 

Good 

Poor 

e 

Fair to Miliible 

Soluble 

f 

Swell-. 

Soluble 

K 

Swelh- 1 

Soluble 

h 

Swells 1 

Soluble 

J 

DejxMidh ' 

Excellent 

J 

Excellent 

I'iXt client 

k 

Excellent 

l^xccllcnt 

1 

Excellent . . | 

Excellent 


COPOLYVINYL 
I (’HLORIDE-ACETATE 


' Nil 
(>0-6‘)“C 

; no-esT 
I 0 244 

j (3 5-4 l)X10-< 

! 3 5-4 1 
I S000-H),00() 

I None 

12 25 

j 02 12 

Darkens on prolonged e\- 
, f)osure 

liarkens on prolonged ex- 
! fHwure 
None to shght 
Softens 
None 
005 0 15 


Kxeellent 
, Excellent 
' Excellent 
' Excellent 
I Excellent 
Poor — dissolv«w 
l*oor — dissolves 
, Poor — swells 
j Excellent 
Excellent 
; Excellent 
I Excellent 
I 


1 2iK*{ 



PROPERTIES OF 



GROUP NUMBER 

13A 

14 



POLYVINYL 

POLYSTYRENE 


Resin Group and Sub-Group 

CHLORIDE 



or Filler 

(& COPOLYMER) 
PLASTICIZED 



Typt' 

Thermoplastic 

Thermoplastic 


Typical 

Koroseal 

Bakclite 


Trade 

Vinylite 

Luulin 


Names 

(Copolymer) 

Lustron 

Styron 

1 

Forms Available 

1 

; Cs, F, 1, L, Lq, P, H. 

F. I. L, Lq, 1>, U, S, T 

2 

Cs — cast forms, F — film, 1 — impreg- 
nating varnishes, L— laminations, j 
Lq — lacquers, P — powder or granules,' 
R — rods, S — sheets, T — tube's 1 

Clarity . . . 

! S,T 

! 

Transparent — opaque 

T ranspanuit 

3 

Color Possibilities 

' Ibihmited 

rnhmited 

4 

Odor 

Yarn's 

None 

5 

Taste 

Varies 

N one 

0 

a 

Working Properties 

Molding Qualities 

P'air to good 

K.xcellcnt 

b 

Compression Molding — Temp "F 

250-350^ 

240 375 'F 

c 

Compression Molding — 

500 1000 

lOIK)- 10,000 

d 

Pressure, lbs./>n 2 

Injection Molding— Temp ’’F 

250-350”F 

3rM) oGO"]' 

e 

Injection Molding — ! 

18.000-30.000 

10,000 40,000 

7 

Pressure, lbs. ^in *’ j 

Comprc.ssion Ratio— 


2 0-2 3 

s 

Vol. Dry Powder 'Vol. Rolid 1 

Shrinkage .Allowance in Molding j 

0 OlO-O 10 

0 002 OOOS 

0 

Tendency to Cold Flow . ; 

Slight 

Verj slight 

10 

Machining Qualities j 

Fair to giKKl 

Fair to good 

B, E, I, T M. 

11 

Other Forming Qualities 1 

E. 1 


B — blowing, E — extrasion, I — mjec- j 

Calendering 

(’oinpre.ssion molding 

12 

tion, Sh— shearing, Sp — spinning, ! 
Sw — swaging, T.M — transfer mold- , 
ing j 

Physical Properties ! 

Specific Gravity . I 

1 2-1 7 

1 054-1 070 . 

13 

Specific Volume — m ^ 'lb.s . ' 

23 0-16 3 . 

26 3 -25 6 . 

14 

Refractive Index — "D j 

] 544 

1 502 1 507 

15 

Electrical Properties fSce Nob* 2) 
D C. Resistivity —30“(', ohm-<*m I 

5 y 10«2-10>8 (25T ) 

10” in” 

b 

Dielectric Strength — Volts /'Mil 1 

30()-2(K)0 

S('e Note 2 

c 

Dielectric Coastant — 60-1000 ('yclc i 

6 5 12 (60) 

2 5-2 7 


Dielectric Coastant — 10* Cycle , 

4 2 

2 5 2 7 

d 

Power Factor— 60-1000 (^ycle 

0 055-0.136 (60) 

(*) OOrMHi -0.0008 

i 

1 

Power Factor — 1(»* Cycle 

0 100 

1 

0 0001 0 0008 


2 In general for all plastics, dieUrtric sirnigth is a function of the thickness For poly- 
styrene in particular* Instantaneous Dielectric Strength — 0 005 in thick - I1500v/mil, 
0 015 in thick = 2200 v/mil; 0 125 in thick = 500-700 v/mil (’omph te information 
concerning thicknesses testcii is not available for other plastics 
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COMMERCIAL PLASTICS (Continued) 



15 

16 

17 


RUBBER COMPOUNDS 



MODIFIED ISOM- 
ERIZED RUBBER 

CHLORINATED 

FORMALDEHYDE 


Thermoplastic 

Thermopbstic 

Thermosetting 


Plioform 

' 

1 

Tornesit 

Bakelite 

Beetle 

Plascon 


Pliohte 

Parloii 


Lq. P, F 

P 

I. L, P 

2 

Transparent 

Translucent 

Translucent . . . 

3 1 

Unlimited 

Pastels 

Unlimited pastels. 

4 

None 

Slight. . 

None 

5 

None 

Slight 

None 

6 




a 

Good 

Fair 

Excellent 

b 

2f>0-300“F 

280-380^ 

280-330‘’F 

V 

1200-4000 

2000-6000 

1500-6000 

d 

f 


300-400*F 

3,000-10,000 


7 

3.0 

2 2-2.6 

2.2 -3.0 

8 

0000 


0.005-0.011.. . 

9 

Slight 

Slight 

None 

10 

Fatf 

G(kk1 

Fair 

11 


I 


12 

1.06 

1 64 

1.45-1.55 

13 

26 1 

16.9 

19.1-17.9 

14 


1 56 

1.54-1.6 

15 




a 

(5-7) X 10'« 

2 5 X 10” 

10«-10i».. 

b 


2300 

650-720 

c 

2.7(60) 

3 

6.6-9 5 (60) 

5.5-7.7 . 

d 

0 006 (60) 

0 003 (60) 

0 035-0 10 (60) 


0.002 

0 006 

0 01-0.035 .. 
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PROPERTIES OF 



GROUP NUMBER 

13A 

14 



POLYVINYL 



Resin Group and 

CHLORIDE 



Sub-Group or Filler 

(& COPOLYMER) 

POLYSTYRENE 



PLASTICIZED 


16 

Thermal Properties 



a 

Burning Rate 

Depends on plasticizer 

Slow . . 

b 

Heat Distortion 

77-12 IT 

72-88"C 

c 

Softening Point 


88-121T 

d 

Specific Heat — cal /gm °C 

0.30-0.51 

0 31-0.33 

e 

Thermal Conductivity — 

(3.9-4.0)X10 ‘ 

(1.9-3 2)X10-’ 


cal./scc. cm "C. 



f 

Thermal Expansion 

(7-25)X10-VT 

(6-8)X10-VT 

17 

Mechanical Properties 



a 

Modulus of Elasticity — 10^ Ibs./in.” 

, 

1.7-6 

b 

Tensile Strength — lbs./in.2 . 

850-9000 ' 

3000-10.000 

r 

Elongation — % . . 

j Up to 550 i 

1 5-5 

d 

Compression Strength — lbs. /in ^ 


11,0000-17.000 

p 

Hardness — Brinell No . 


120-30 


2 5 mm b^U, 25 kg. load 

! 

1 

f 

Impact Strength, Izod . . 

Does not shatter 

! 0 2-0 5 . 

18 

Physical Chemical Properties 



a 

Effect of Sunlight 

None to slight fading 

Slight >ellowing . 

b 

Ultra Violet Light , 



19 

Effect of Aging — Room temp 

None 

None 

20 

Effect of Water — Hot 

Slight 

None to OO^'C 


Effect of Water — Cold 

None i 

None 

21 

Water Absorption — % 

0.1-0.6 . 

0 (K)-0 06 . 


24 Hour Immersion— 26®C 



22 

General Resistance to 



a 

Acids — Weak . 

Excellent [ 

Excellent 

b 

Acids— Strong 

Good to excellent 

Good 

c 

Alkalies — W’eak 

Excellent 

Excellent 

d 

Alkalies — Strong 

Good to excellent 

Excellent 

0 

Alcohols 

Varies 

Excellent 

f 

Ketones . . . 

Soluble . 

Swells 

K 

Ester 

Soluble 

Soluble. 

h 

Hydrocarbons — .\romatu* j 

Poor — swells 

Soluble 

1 

Hydrocarbons — .Aliphatic 

Vanes . 

Fair to gocsl 

j 

Oils — Mineral j 

Varies 

Poor to excellent 

k 

Oils — .\nimal 1 

Vanes. 

I'oor to excellent 

* 

Oils— V egetablc j 

Varies . , 

Poor to excellent 
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COMMERCIAL PLASTICS (Continued) 



1 

16 

17 


RUBBER COMPOUNDS | 

UREA 

FORMALDEHYDE 


MODIFIED 

ISOMERIZED RUBBER 

CHLORINATED 

16 




a 

Slow 

Nil 

Very low 

b 

75-105°C’ 1 

eo^c 

127-138“C 

c 

75-105°( 

80-1 !0°C 

None 

d 


0.37-0 43 

04 

p 

(2 6-2 9)X10-‘ 

3.0X10 ‘ 

7.1X10-« 

f 

(7-8)X10-VT 

(12-13) X10-V“C 

(2.5-3.0)Xl0-V°C 

17 




a 

47 

1-6 

12-16 

b 

4300 

2700-5000 

5500-13,000 

p 

0 013 

0.5-2.2 

<1 

d 

860(1-11,000 


24,000-35.000 

e 

85-90 (Shore) 

70-80 (Shore) 

48-54 (10 mm. 500 kg j . . 

f 

2 6-6.2 

0 14-2 8 

0 14-0 36 

IS 




a 

Slight crazp 

Darkens 

None 

b 

19 

None 

Slight embrittlement 

Hardens slightly 

20 

Soften*' 

Varies 


21 

0 02 

None 

0 1-03 . 

0.75-3.0 

22 




a 

Good 

Flxeellent 

Good 

b 

Good fur HCl. H>S04 | 

Excellent 

Decompoees 

Depends on alkali 

{■ 

Good 

Excellent 

d 

Good 

Excellent 

Decomposes 

p 

Go(xi 

Excellent . . 

Good to excellent 

f 

Good 

Poor 

Good to excellent 

K 

Good 

Poor 

Good to excellent 

h 

Poor 

Poor 

Excellent 

1 

Poor 

Good 

Excellent 

jl 

Poor 

Gooti 

Excellent 


Poor 

Poor 

Excellent 

ll 

Poor 

Poor . 

Excellent 
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PROPERTIES OF 



GROUP NUMBER 

18 

19 


Rpsin Group and Sub-Group 
or Filler 

MELAMINE 

FORMALDEHYDE 

FILLED 

VINYLIDENE 

CHLORIDE 


Type 

Thermosetting 

Thermoplastic 


Typical 

Catalin 

Saran 


Trade 

Melmac 


Names 

Plaskon 

\ cion 

1 

Forms Available 




Cs — east forms, F — film, I — impreg- 
nating varnishes, L— laminations, 
Lq — lacquers, P — powder or granules, 
R— rods, S— sheets, T— tub-s 

I. L, P, Lq 

F, P, R, S, T 

2 

Clarity 

Opaque to translucent 

Opaque to traasluccnt 

3 

Color Possibilities 

Dark to unlimited 

Dark to unlimited 

4 

Odor 

N one 

Slight 

5 

Taste 

None 

Slight 

6 

WorklnK Properties 


a 

Molding Qualities 

Excellent 

CiochI— special ti>ch- 

b 

Compression Molding — Temp “F 

280-340^ 

nuiue 

220--350T 

c 

Compression Molding — 

1000 -h0(K) 

500-5(K)0 


Pressure, llis /m '* 



d 

Injection Molding — Temp °F 

290 330T (T M ) 

3()0-400T 

e 

Injection Molding — I 

Pressure, lbs /in 2 j 

50(K>- 1K,00{) (T M ) 

10,000-30,000 

7 

Compression Ratio — 

2-12 

2 


Vol Dry Powder ,Tol Solid 



8 

Shrinkage Allowance in Molding 

0 004-0 012 

0(K)4-0 12 

9 

Tendency to Cold Flow 

None 

Slight 

10 

Machining Qualities 

Fair 

Good 

11 

Other Forming Qualities 

T \1 

E. ], Sh. T M 


B — blowing, E — extrusion, I — injet- 
tion, Sh — shearing, Sp — spiniimg, 
Sw — swaging, T M — transfer mold- 


spec lal technique 


ing 



, > 

Physical Properties 

Sp<*cific Gravity 

1 49- 1 S6 

1 68-1 75 

\i 

Specific Volume — in 2 /lbs 

18 6-14 9 

IB 5- 15 8 

14 

Refractive Index — “D 

1 6 

1 60-1 63 

15 

Electrical Properties (See NoU‘ 2) 



a 

D C Resistivity — 30°C ohm-cm 

2 4 y 10" 

10>*-10>* 

b 

Dielectric Strength — Volts /Mil 

390 

350 5(H) 

f • 

Dielectric Constant — 60-1000 Cycle , 

6 4-11 6 

2 5-5 0 


Dielectric Constant — 10* Cycle | 

Power Factor — 60-1000 ('ycle 

6 7 

2 5-5 0 

d 

0 07 0 17 f60) 

0 03-0 15 

1 

Power Factor— 10* Cycle 

0 041 

0 03-0 15 . 
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COMMERCIAL PLASTICS (Continued) 



GROUP NUMBER 

18 

19 


Resin Group and Sub-Group 
or Filler 

MELAMINE 

FORMALDEHYDE 

FILLED 

VINYLIDENE 

CHLORIDE 

16 

Thermal Properties 



a 

Bumms; Rate 

Very low 

Self extinguishing 

b 

Heat Distortion 

lao-itrc 

66-82*0 

c 

Softening Point 

Specific Heat — cal./Kni.°C 

Thermal Conductivity — 
cal /sec cm “C 

None 

116-138*0 

d 


0.32. 

e 


2.2 X 10-< 

f 

17 

Thermal Expansion 

Mechanical Properties 

Cl.8-4.5) X 10-'V“C 

15 8 X 10-V“C 

a 

Modulus of Elastoity — lOMbs./m 

1 12-16 

0.2-2.0 . 

b 

Tensile Strength — lbs /m.-’ 

5500-7000 

4000-7000 

c 

Elongation — % 

<0.5 

10-40 

d 

e 

Compression Strength — lbs / in - 
Hardness — Brinell No 

2.5 mm. ball, 25 kg load 

1 30,000 

7500-8500 

f 

18 

Impact Strength, Izod 

Physical Chemical Properties 

Effect of Sunlight. 

0 27-0.90 

2-8 

a 

None . 

Darkens slightly 

b 

Ultra Violet Light 


Darkens slightly 

19 

Effect of Aging — Room Temp 

Hardens slightly 

Slight 

20 

Effect of Water — Hot . 

None 

Slight under 74*0 


Effect of Water — Cold 

None 

None 

21 

22 

Water Absorption — % 

24 Hour Immersion— 25°('. 

General Resistance to 

0 07-0.6 

<0.1 

a 

Acids — Weak 

Excellent 

Excellent . 

b 

Acids— Strong 

Good to decompose 

Good to excellent 

c 

Alkalies — Weak 

Good to excellent 

Excellent 

d 

Alkalies— Strong 

Good to excellent 

Good except NHj 

e 

Alcohols 

Excellent 

Excellent 

f 

Ketones 

Excellent 

Good 

g 

Esters 

Excellent 

Good 

h 

Hydrocarbons — A roma 1 1 c 

Excellent 

Good 

i 

Hydrocarbons — Aliphatic 

Excellent 

Excellent 

j 

Oils — Mineral 

Excellent 

Excellent 

k 

Oils — .Animal 

Excellent 

Excellent 

1 

Oils — Vegetable 

Excellent 

Excellent 
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PHYSICAL PROPERTIES OF NATURAL AND SYNTHETIC RUBBER STOCKS (Continued) 


PROPERTIES OF RUBBER STOCKS (Continued) 


Alkylene 

poly- 

sulfide 



80 

50 

0 

Iso- 

butylene- 

diolefin 

copolymer 
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*© 

Static shear modulus (shear strain in 0.01 to 0.05 range) 
(megadynes X cm *) 

30°C 

100®C 

Dynamic shear modulus at 00 r>cles/see (shear strain 
in 0.05 to 0.15 range) (mega<h nes X cm"*) 

30®C ....... 

100®C 

Hysteresis index (frequency X internal friction) im-as- 
ured in shear at 60 c\rles/sec (shear strain in 
0.05 to 0.15 range) (megagm X cm"* X sec"*) 

30®C 

lOO^’C 

Bali rebound (1.9 cm steel ball dropped 100 cm on 
sample 1.9 cm thick) (' ;) 

-20®C. . 

20®C . . 

100°C.. 

Compression set (.\.S.T.M. method B, 30' ; constant 
defleetion 22 hr. at TtPC') (<7) 

Stress relaxation (time for 0.07G cm thick sample to 
relax to 60', of 10 .sec, stress value, 50*; dong., 
100“C) (hr) 

Tear resistance (Crescent test) (kg X em"i). 

Weather exposure cracking (elongated) (rating) 
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PHYSICAL PROPERTIES OF NATURAL AND SYNTHETIC RUBBER STOCKS 


PROPERTIES OF RUBBER STOCKS (Continued) 
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Motlulus of 7(>0 kg X crn ~2 niay be reached at higher temperatures upon extended exposure. 



PHYSICAL PROPERTIES OF COMMON WOODS 

Values of density marked * are for air dry samples. 


PROPERTIES OF WOODS 
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PHYSICAL PROPERTIES OF COMMON WOODS 

Values of density marked * are for air dry samples. 


PBOPEBTIES OF WOODS (Cootinued) 
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PHYSICAL PROPERTIES OF COMMON WOODS 

Values of density marked * are for air dry samples. 


PROPERTIES OF WOODS (Continued) 
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PHYSICAL PROPERTIES OF COMMON WOODS 

Values of density marked * are for air dry samples. 
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PHYSICAL PROPERTIES OF PIGMENTS 

Rutherford J. Gettens 

Trial Data on Painting Materials — Pigments and Inert Materials 
Technical Studies, VIII, 1939 


PROPERTIES OF PIGMENTS 
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Chromium oxide green, opaque, CuOi j 5.10 fine crist. agg. nL% 2.5 [M] 

Chrysocolla, CuSiOj.nHjO 2 4 crypt, agg. al.575, 71.598, ^1.597 [LB] 
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COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMUL-ffi 


Common Name 


Chemical Name 


Acetic ether 

Acid of sugar . . 
Aldehyde . 

Alum 

Alum flour 

Alum meal 

Alumina . 

Alumino-ferric 

Alundum 

Aniline 

Aniline salt 

Antichlor 

Antifebrm 

Antimony bloom 
Antimony black . . 
Antimony glance 
Antimony red 
Antimony vermilion 
Antimony white . . 
Antimony yellow . 

Aqua fortis 

Aqua regia 

Argol 

Arsenic glass 

Aspirin 


. Ethyl acetate 

, Oxalic acid 

. Acetaldehyde 

I Generally refers to potas- 
j Slum aluminum sulfate 

. Aluminum oxide . . 

. A mixture of aluminum and 
sodium sulfates 

. Fused alumina 

. Phenyl amine . .... 

. Aniline hydrochloride ... . 

. Sodium thiosulfate 

. Acetanilide . ... 

. Antimony trioxide . . 

I Antimony trisulfide . ... 

I Antimonous oxysulfide .... 

. Antimonous oxide 
. . Basic lead antimonate ... . 

. . Nitric acid 

. . Nitric acid and hydrochloric 
acid 

. . Crude potassium acid tar- 
trate 

. . Arsenous oxide 

. . Acetyl-salicylic acid 


Azurite 

Bakehte , 

Baking soda 

Barium white 

Baryta 

Barytes 

Bauxite 

Beet sugar 

Bentonite 

Benzine 

Benzol 

Bichrome 

Bitter salt 

Black ash 

Blanc-fixe .... 

Bleaching powder . . . 

Blende , . 

Blue copperas . . . ] 

Blue stone . . . . . ^ 

Blue vitriol J 

Blue salts 

Blue verditer 

Bone ash 

Bone black 

Boracic acid 

Borax . . 

Bremen blue 

Brimstone 


Basic copper carbonate 
Resm from phenol + form- 
aldehyde 

Sodium bicarbonate 

Barium sulfate 

Barium oxide 

Barium sulfate (natural) . . 
fTydrated alumina 

Sucrose . . . 

Impure aluminum silicate. 
Gasoline, petrol . 

Benzene 

Potassium dichrornatc .... 

Magnesium sulfate 

Impure sodium carbonate 
Barium sulfate (artificial) 
Calcium chloro-hypochlo- 
nte 

Natural zinc sulfide 

Copper sulfate 

Nickel sulfate 

Basic copper carbonate. 
Impure calcium phosphate 
Crude animal charcoal . . 

Boric acid 

Sodium tetraborate 

Basic copper carbonate . . 
Sulfur 


Formula 


CH3CO2CZH6 

(C02H)2 

CH 3 CHO 

K2Al2(S04)v24H2O 

AI 2 O 3 


AI2O3 

C0H5NH2 

CbHBNHzHCl 

NazSzOs’SHzO 

CcHBNHCOCHa 

SbzOs 

SbzSs 

SbzSa + SbzOs 

SbzOi 
PbO SbsOB 
HNOa 

HNO3 + 3 HCI 

KHCJIiOe 

A82O3 

CcIIi(C02H) 

(OCOCH3) 

2CuC03Cu(0H)» 


NaHCOl 

BaSOi 

BaO 

BaSOi 

A1203-2H20 

C 12 H 22 O 11 


Celle 

KzCrzOi 

MgSOi-TIIzO 


BaSOi 

CaOCh 

ZnS 

CuSOi-SHzO 

NiS04-7H20 

2CuCG8Cu(OH)i 


C 

H3BO3 

Na2B4O7l0n2O 

xCuCO.yCu(OH)* 

s 
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COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMDLiE (Continued) 


Common Name 


Burnt alum 


Burnt lime 

Burnt ochre 

Burnt ore 

“Butter of” 

Cadmium yellow 

Calamine 

Calcite 

Caliche 

Calomel ... . 

Camphor, artificial . 

Cane sugar 

Carbolic acid 

Carbonic acid 

Carbonic anhydride . . . . 
Carborundum . . 
Carnallite 


1 

/ 


1 

f 


“ Caustic” 


Ceruse 

Chalk 

Chill niter \ 

Chill saltpeter j 

China clay 

Chinese red 

Chinese white 

Chloramine T 

Chloride of lime 

Chloride of soda 


Chrome alum 

Chrome green 

Chrome red 

Chrome yellow 

Chromic acid 

Cinnabar 

Cobalt black 

Cobalt green 

Common salt 

Copperas 

Corn sugar 

Corrosive sublimate 

Corundum 

Cream of tartar 

Cresylic acid . . 

Cupferron ... 

Dekaline 

Derby red 

Derinatol 

Dextrose 

Dutch liquid 


Chemical Name 

Formula 

Anhydrous potassium alu- 

K2Al2(S04)4 

ininum sulfate 

Calcium Oiide 

CaO 

Ferric oxide 

Fe20a 



Cadmium sulfide 

CdS 

Zinc silicate 

2Zn()Si02-H20 

Mineral calcium carbonate 

CaCOa 

Impure sodium nitrate. . . . 

NaNOj 

Mercurous chloride 

HgCl 

Pinene hydrochloride 

CioHnCl 

Sucrose 

C 12 H 22 O 11 

Phenol 

CfiHsOH 

Carbon dioxide ... . . 

CO 2 

Silicon carbide ... 

SiC 

Magnesium potassium chlo- 

MgCh KCPfiHiO 

ride 

Refers to the hydroxide of 


a metal 


Basic lead carbonate 

2PbC63Pb(6H)t 

Calcium carbonate 

CaCOa 

Sodium nitrate .... 

NaNOs 

Aluminum silicate 

Al203*2Si02-2H20 

Basic lead chromate . 

PbCr04Pb0 

Zinc oxide 

ZnO 

Sodium p-toluene-sulfochlo- 

(CH3C6H4S02NC1- 

ramide 

Na)-3H20 

Calcium chloro-hypochlo- 

CaOCU 

rite 


Sodium hypochlorite solu- 

NaOCl 

tion 


Potassium chromium sul- 

K2Cr2(S04)4-24H*O 

fate 


Chromium oxide 

CraOj 

Basic lead chromate . 

PbCr04-Pb0 

Lead chromate 

PbCrOi 

Chromium trioxide . . 

CrOa 

Mercuric sulfide 

HgS 

Cobalt oxide 

CoO 

Cobalt zincate 

CoZnOa 

Sodium chloride .... 

NaCl 

Ferrous sulfate 

FeS04-7H20 

Glucose 

CeHiaOeHaO 

Mercuric chloride 

HgCL 

Aluminum oxide 

AI 2 O 3 

Potassium hydrogen tar- 

KHC 4 H lOfl 

trate 


Mixture of o, m, and p- 

CH 3 C 6 H 4 OH 

cresol 


Nit rosopheny 1 h y d r o x - 

CeHaNCNOOH 

ylamine 


Decahydronaphthalene . . . 
Basic lead chromate . 

CioHis 

Pb0PbCr04 

Basic bismuth gallate 

BitOHlfCvHiOi 

C 6 H 12 O 6 H 1 O 

Glucose 

Ethylene chloride 

1 

(CIIaCDi 
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COMllON NAMSS OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMULA (Continued) 


Common Name 

Chemical Name 

Formula 

Eau-de-Javelle 

Potassium hypochlorite 

KOCl 


solution 


Eau-de-Labarraque . 

Sodium hypochlorite solu- 

NaOCl 


tion 


Emerald green 

Copper aceto-arsenite 

Cu(C3HiO*)r3Cu- 



AsaOi 

Emery powder 

Impure aluminum oxide 

AhOt 

Epsom salts ... . 

Magnesium sulfate ... 

MgSOrTHaO 

CbHsCHO 

Essence of bitter almonds 


Essence of mirbane 

Nitrobenzene 

CaHsNOa 

Everitt’s salt 

Potassium ferrous ferro- 

KaFeaCCNle 


cyanide 

Feldspar 

Potassium aluminum sili- 

K aSi 3 O 7 • A1 iSiaO* 


cate 


Ferro prussiate 

Potassium ferrocyanide . 
Barium sulfate 

KiFeCCN). 

BaS04 

Fixed white 

Flowers of sulfur 

Sulfur 

S 

“Flowers of” a metal is a 

synonym for the oxide 


Fluorspar ... . .... 

Calcium fluoride ... ... 

CaFa 

F ormalin 

Forty per cent solution of 

HCHO 

Formin 

formaldehyde in water 
Hexamethylene tetramine 

(CHa)6N4 

Freezing salt . . 

Crude sodium chloride . 

NaCl 

French chalk 

Hydrated silicate of mag- 

MgjSi40irHaO 


nesium 


French verdigris 

Basic copper acetate ... . 

Cua(C 2 H»Oa)a(OH)i 

Fruit sugar 

Fuller’s earth 

Fructose 

Hydrated magnesium and 
aluminum silicates 

CftHiaOe 



Fulminate of mercury 

Mercuric fulminate . 

HgCONOa 

Fusel oil 

Mixed amyl alcohols . 

CiHiiOH 

Gasoline 

Benzine, petrol ... 

Galena . 

Natural lead sulfide . 

PbS 

Glauber’s salt 

Sodium sulfate 

NaaSOilOHtO 

Glucose . 

Dextrose 

CeHiaOeHaO 

Glycerin 

Glycerol 

C3H6(0H)3 

Grain alcohol . . 

Ethyl alcohol 

CaHbOH 

Grape sugar. 

Glucose 

CcHiaOeHaO 

Green verditer. . . . 

Basic copper carbonate. 

CuCOrCuCOHla 

Green vitriol 

Ferrous sulfate 

FeSOi-THaO 

Gypsum . 

Calcium sulfate ... 

CaS04-2Ha0 

Hartshorn salt 

Ammonium carbonate car- 

NH4HCOrNH4COi- 


bamate 

NHa 

Heavy spar 

Barium sulfate 

BaS04 

(CH2)4N4 

Hexamine . . 

Horn silver ... 
Hydrosulfite 

Hexamethylene tetraimne 

Silver chloride 

Sodium hyposulfite . 

AgCl 

NaaSaOi 


Hypo 

Sodium thiosulfate . ... 

NaaSaOi'fiHaO 

Iron black. 

Precipitated antimony 

Sb 

Indian red 

Ferric oxide 

FeaOi 

Iron mordant . 

Feme sulfate 

Fea(S04)i 

KaM^g^04)fMgaf 

Kainit 

Double salt of potassium 
magnesium sulfate and 


Kaolin 

magnesium chloride 


Aluminum silicate .... 

AlaOr2SiOr2HaO 

SiOa 

Kieselguhr 

Kieserite 

Siliceous earth 

Mineral magnesium sulfate 
Arsenous sulfide 

MgS04 

AsaSs 

King’s yellow 

Lampblack 

Impure carbon 

c 
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COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMULA (Continued) 


Common Name 

Chemical Name 

Formula 

Lanolin 

Cholesterol 

CitHuO 

Laughing gas 

Nitrous oxide . . 

N«0 

Lemon chrome 

Barium chromate. 

BaCrOi 

Lcvulose 

Fructose ... 

C6Hi20| 

Lime 

Calcium oxide 

CaO 

Litharge . . . . 

Lead monoxide 

PbO 

Lithopone 

Zinc sulfide + barium sul- 

ZnS -j- BaSOi 


fate 


Liver of sulfur 



Lunar caustic 


AgNOs 

Lysol ... 

Cresol soap solution . 

Magnesia 

Magnesium oxide 

MgO 

Magnesite 

Magnesium carbonate 

MgCOs 

Malachite . .... 

Basic copper carbonate 

CuCO«Cu(OH)i 

Manganese black 

Manganese dioxide . . 

Mn02 

Marble ... 

Calcium carbonate 

CaCO. 

Marsh gas 

Methane 

CH4 

Massicot 

Lead monoxide. 

PbO 



CHaOH 

Metol 

p-M onomcthylamine-m- 

[CeH3(OH)CH«NH- 


cresol sulfate or chloride 

CH3l2'H2S04 

Microeosniic salt 

Sodium ammonium hydro- 

Na(NH4)HP04- 


gen phosphate 

4 H 2 O 



Ba(OH )2 

Milk of lime . . . . 

Calcium hydroxide 

Ca(OH )2 

Milk of magnesium 

Magnesium hydroxide. . . . 

Mg(OH)2 

Milk of sulfur 

Precipitated sulfur 

S 

Milk sugar 

Lactose . . 

Ci2H230i1*H20 

Minium 

Lead tetroxide 

Pb804 

Mohr’s salt 

Ferrous ammonium sulfate 

Fe(NH4)2(S04)2- 



6 H 2 O 

Molybdenite 

Molybdenum disulfide 

M 0 S 2 

“Muriate of” a metal. . . . 

Chloride of the metal . . 


Muriatic acid 

Hydrochloric acid 

HCl 

Naphtha (Petroleum) . . . . 

A petroleum distillate. 


Naphtha (Solvent) 

A coal tar distillate . . 


Natron 

Sodium carbonate. 

NaaCOrlOHiO 

Niter 

Potassium nitrate . . 

KNOi 

Nitro-lime 

Calcium cyanamide . . 

CaNCN 

Nitrous ether 

Ethyl nitrite 

C 2 H 6 ONO 

Nordhausen acid 

Fuming sulfuric acid . 

H 2 SO 4 + SOi 

Oil of bitter almond 

Benzaldehyde 

CbHsCHO 

Oil of garlic 

Allyl sulfide 

(C3H6)2S 

Oil of mirbane . ... 

Nitrobenzene 

CeHiNOa 

Oil of mustard, artificial . . 

Allyl isothiocyanate 

CaHiNCS 

Oil of pears 

Amyl acetate 

CHaCOaCaHii 

Oil cf pineapple . . 

Fithyl butyrate 

CaHiCOtCtHi 

Oil of vitriol 

Concentrated sulfuric acid 

HaSOa 

Oil of wintergreen, artificial 

Methyl salicylate . . 

o-HOCiHaCOtCHi 

Oleum 

Fuming sulfuric acid . . . 

H 2 SO 4 4- SOi 

Olifiant gas 

Ethylene 

C 2 H 4 

Orpiment 

Arsenic trisulfide 

AsaSi 

Paris blue 

Ferric ferrocyanide 

Fe4lFe(CN)«li 

Paris green 

Copper aceto-arsenite . . . 

CufCaHsOt) 2 — 



SCuAstOi 

Pearl ash 

Potassium carbonate .... 

KtCOi 

Permanent white 

Barium sulfate 

BaS04 

1 
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COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMULA (Continued) 


Common Name 


Chemical Name 


Petroleum ether 

Phenic acid 

Phosgene 

Pnosphate rock 

Picric acid . 

Plaster of Pans 

Plumbago 

Precipitated chalk 

Prussian blue 

Prussic acid 

Putty powder 

Pyrites 

Pyroligneous acid 

Pyroligneous spirit 

PyroluBite 

Quick lime 

Quicksilver .... 

Quinol 

Realgar 

Rectified spirit 

Red antimony 

Red lead 

Red liquor 

Red precipitate 

Red prussiate of potash . . 

Rochelle salt 

Rock salt 

Rouge 

Saccharin 


Benzine 

Phenol 

Carbonyl chloride 

Calcium phosphate 

sVwt-Tnnitrophenol 

Calcium sulfate 

Graphite 

Calcium carbonate 

Ferric ferrocyamdc 

Hydrocyanic acid ... 

Impure stannic oxide .... 
Ferrous di-sulfide .... 

Crude acetic acid 

Methyl alcohol 

Manganese dioxide 

Calcium oxide 

Mercury 

Hydroquinone 

\rsenic disulfide 

Alcohol 90-5% 

.\ntimony oxysulfide 

Lead tetroxide .... 
Aluminum acetate solution 

Oxide of mercury 

Potassium ferricyanido . . 
Potassium sodium tartrate 

Sodium chloride 

Ferric oxide 

Benzoic sulfinude 


Sal ammoniac. . . . 
Salol 


.Ammonium chloride 

Phenyl salicylate 


Salt 

Salt cake . . . . 

Salt of amber 

Salt of lemon 1 

Salt of sorrel f 

Salt of tartar . . . . 1 

Salt of wormwood / 

Salt peter 

Salvarsan 


Satin white 

Scheele’s green 

Schhppe’s salt. . . 

Silica 

Slaked lime 

Soda (washing) , , 
Soda crystals .... 
Soda lime 

Sodium hyposulfite 

Soft soap 

Soluble glass 

Soluble tartar 

Spirit of hartshorn 

Spirit of salt 

Spirit of wine 


Sodium chloride 

Impure sodium sulfate 

Succinic acid 

Potassium acid oxalate. . . 

Potassium carbonate 

Potassium nitrate. . . 

3, 3'-Diamino-4, 4'-dihv- 
droxy-arsenobenzene di- 
hydrochloride 

Calcium sulfate 

Copper hydrogen araenite. 
Sodium thioantimonate . . . 

Silicon dioxide 

Calcium hydroxide 

Sodium carbonate 

Sodium carbonate 

Mixture of calcium oxide 
and sodium hydroxide 

Sodium thiosulfate 

Potash soap 

Sodium silicate 

Potassium tartrate 

Ammonia solution 

Hydrochloric acid 

Ethyl alcohol 


Formula 


CelROH 

COCI 2 

Ca3(P04)2 

CeHjCNOalsOH 

CaS04iH20 

C 

CaCOs 

Fe4[Fe(CrO«l* 

HCN 

Sn 02 

FeS 2 

CHsCOiH- 

CH 3 OH 

Mn 02 

CaO 

Hg 

C6H4(0H)2(1,4) 

AS 2 S 2 

C 2 H 6 OH 

Sb203'2Sb3S 

Pb304 

.\1(C2H302)3 

IlgO 

K.,Fe(CN)o 

KNaC4H406'4HiO 

NaCl 

Fe203 

o-CbH4S02NHCO 

I -i 

NII 4 CI 

CbH4(0II)(C02C«- 
HOd, 2 ) 

NaCl 

Na2S04 

(CIl 2 C 02 H )2 

KnC204 H 20 


K 2 C 03 

KN03 

[(H 0 )(NH 2 )C<»H»- 

As]2-2HC1 

CaS04-2H20 

CuIL\803 

Na3SbS4-9H30 

S 1 O 2 

Ca(0H)2 
Na2CO.10H2O 
Na2CO3l0H2O 
CaO -f NaOH 

Na2S20s-5H20 

NaVs*i 6 V+ liaO' ' 

2K2C4H406 Ha0 
NH4OH 

nci 

C2H3OH 
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COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMULA (Continued) 


Common Name 

Chemical Name 

5 Formula 

Stassfurtite 

Magnesium borate and 

1 

2MgjB20u'MgCla 


chloride double salt 

Pb(C2H30j)r3H20 

CiaHaaOn-HaO 

Sugar of milk 


Sulfuric ether 

Diethyl ether 

(CaHslaO 

Superphosphate 

Impure calcium acid phos- 
phate 

CaH4(P04)f 

Syl vine 

KCl 

Sylvinite 


Table salt 

Sodium chloride 

NaCl 

Talc 

Hydrated magnesium sili- 

Mg3Si40irH20 

Tartar 

cate 

Crude potassium bitartrate 

KHC 4 H 4 O. 

Tartar emetic 

Potassium antimony! tar- 

2K(Sb0)C4H40r- 


trate 

H 2 O 

Tetralin 

Tetrahydronaphthalene 

C 10 H 12 

Tin crystals 

Stannous chloride 

SnCh 

Tinw&ite.. 

Stannic hydroxide 

Sn(OH)4 

T. N. T.... 

Trinitrotoluene 

C6H2(CHa)(N02)» 

Toluol 

Toluene 

(1. 2, 4, 6) 
CeHiCHj 

Trona 

Natural sodium carbonate 

NaaCOa-NaHCOj. 

Turnbull’s blue 

Ferrous ferricyanide 

3 H 2 O 

FejrFe(CN)6l2 

BaCr04 

Ultramarine yellow 

Barium chromate 

Unslakcd lime 

Calcium oxide 

CaO 

Vanillin 

Methyl ether of protoca- 

C6H,(OH)(OCHi)- 


techualdehyde 

CHO(U 2, 4) 

Venetian red 

Ferric oxide 

FeaOa 

Verdigris 

Basic copper acetate . 

2Cu(C2Hs02)a + 
CuO(?) 

HgS 

Vermilion 

Red mercuric sulfide . . . 

Vitriol 

Sulfuric acid 

H 2 SO 4 

“Vitriolate of” 

“ Sulfate of” 

Washing soda 

Sodium carbonate 

NaaCO^VoHio' 

Water glass 

Sodium silicates dissolved 



in water 


White acid 

Hydrofluoric acid and am- 

H 2 F 2 4- NH 4 F 

White arsenic 

monium fluoride 

Arsenous oxide 

AsaOa 

2PbC08 + Pb(OH) 

White lead 

Basic lead carbonate . 

White vitriol 

Zinc sulfate 

ZnS04-7H20 

Whiting . . . 

Calcium carbonate 

CaCOi 

BaCOa 

CHaOH 

Withente . . . . 

Barium carbonate 

Wood alcohol 1 

Wofxi naphtha [ 

Methyl alcohol 

Wood spirit I 

Xylol 

Xylene 

C6H4(CH8)2 

Yellow prussiate of potash 

Potassium ferro(^'anide. . . 

K4Fe(CN)6-3H20 

Zinc blende 

Mineral zinc sulfide 

ZnS 

Zinc vitriol 

Zinc sulfate 

ZnS04*7H20 

Zinc white 

Zinc oxide 

ZnO 


Pigments named in the above list refer to the pure substance and not to 
Anixtures often sold under the same name. 
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TRADE NAMES OF DYESTUFF INTERMEDIATES 


Trade Name 


Chemical Name 


A acid 

Ali*ann. . 

Amino-G acid. 

Amino-R acid . . 
Andresen’s acid. . 

Ameidine 

Anthrachrysone . 
Anthraflavic acid. 
Anthranilic acid . . 

Anthrarufin 

Armstrong’s acid 

Badische acid 

Bayer’s acid 

Benzidine 

Bronner’s acid. . . . 

acid 

Chromotrope acid. . . . 

Ciirysazin 

Cleve’s acids 

Cleve’s acid 

Cleve’s acid .... 
Cleve’s acid .... 

Cleve’s acid 

Cresotic acids 

Croceine acid. , . . 

Dahl’s acid 

Dahl’s acid II 

Dahl’s acid III 

Disulpho acid S 

DTS 

6 acid 

Ebert and Merz’s acid. . 
Ebert and Merz’s acid. 
Ewer and Pick’s acid. . . 

€ acid 

F ».cid . . . . . . 

Freund’s acid 

G acid. . 

Gallic acid 

T-acid. . . . . 

H acid 

Histazann . . 

Isoanthradavic acid. . . 

J acid 

K acid 

Kalle’s acid 

Ketone base 

Koch’s acid 

L acid 

Laurent’s acid 

Lepidine 

Leucotrope 

M acid 

Mesidine 

Metanilic acid 

Michler’s ketone 

Naphthazarin 

Naphthionic acid 

o>Naphthionic 

Naphthol A. 8 


1, 7-Dihydroxynaphthalene-3, G-disulfonic acid 
1, 2-dihydroxyanthraquinone 
2-Naphthylamine-6, 8-disulfonic acid 
2-Naphthylamine-3, G-disulfonic acid 

1- Naphthol-3, S-disulfonic acid 

o- Ami nophenol methyl ether 

1, 3, 5, 7-Tetrahydroxyanthraquinone 

2, 6-Dihydroxyanthraquinone 

0- Aminobenzoic acid 

1, 3-Dihydroxyanthraquinone 
Naphthalene-1, 5-di8ulfonic acid 

2- Naphthylamine-8-8ulfonic acid 
2-Naphthol-8-sulfonic acid 

p, p' -Diarnino-diphenyl 
2-Naphthylamine-(>-8ulfonic acid 
Anthraquinone-2-Bulfonic acid 

1, 8-Dihydroxynaphthalene-3, G-disulfonic aeid 

1, 8-Dihydroxyanthraquinone 

1- Naphthylamine-6- and -7 -sulfonic acids 

l-Naphthylamine-5-8ulfonic acid 
l-Naphthylamine-G-sulfonic acid 
l-Naphthylamine-3-8ulfonic acid 

1- Naphthylamine-7-8ulfomc acid 
Cresol carboxylic acids 

2- Naphthol-8-sulfonic acid 

2-Naphthylamme-5-sulfonic acid 
l-Naphthylamine-4, 6-disulfonic acid 
l-Naphthylamine-4, 7-di8ulfonic acid 

1- Naphthylamine-4, S-disulfonic acid 
Dehydrothio-p-toluidine sulfonic acid 

f l-Naphthol-4, S-disulfonic acid 
\l-Naphthylamin(M, 8-di8iilfonic acid 
Naphthalene-2, 7-di8ulfonic acid 
Naphthalene-2, G-disulfonic acid 
Naphthalene-1, 6-di8ulfonic acid 
1 l-Naphthol-.3, S-disulfonic acid 
\l-Naphthylaminc-3, 8-disulfonic acid 

2- Naphthol-7-8ulfonic acid 

1- Naphthylamine-3, 6-disuIfonic acid 

2- Naphthol-6, S-disulfonic acid 

3, 4, 5-Trihydroxybenzoic acid 
2-Amino-8-naph th ol-fi-sulf oni c aci d 

1- Amino-8-naphthol-3, 6-di sulfonic acid 

2, 3-Dihydroxyanthraquinone 
2. 7-Dihydroxyanthraquinone 

2- Ami no-.j- naph th ol-7 -sulfonic acid 
l-Amino-8-naphthol-4, fi-disulfonic acid 
l-Naphthylamine-2, 7-disulfonic acid 
Tetramethyldiaminobenzophenone 
l-NaphthyIamine-3, 6, S-tnsulfonic acid 
l-Naphthol-,*>-8ulfonic acid 
l-Naphthylamine-5-sulfonic acid 
4-Methylqui noli ne 

Phenyldimethylbenzylammonium chloride 
l-Amino-5-naphthol-7-sulfoiiic acid 
2, 4, 6-Trimethylaniline 
Aniline-m-sulfonic acid 
Tetramethyldiaminobenzophenone 
5, 6-Dihydroxy-l, 4-naphthoquinone 
l-Naphthylamine-4-sulfonic acid 
l-Naphthylamine-2-8ulfonic acid 
Anilide of -hydroxynaphthoic acid 
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Trade Name 


Chemical Name 


Naphthoresorcin. . . 

Nevile and Wmther’s acid . 

Nigrotic acid 

Nitroso base 

NW acid 

Peri acid 

^Phenetidine 

Phenyl-gamma acid . . 

Phenyl Pen acid 

Phosgene 

Phthahc acid 

Picramic acid 

Picric acid 

Primuhne base 

Purpurin 

P 5 rrogallol . ... 

Quinaldine .... 

Quinazarm 

R acid 

2 R acid . . 

Red acid. . 

RG acid ... 

Resorcinol 

S acid 

2 S acid 

Salicylic acid 

Schaffer’s acid 

Schollkopf’s acid 

Sulfanihc acid 

Thiocarbanilide 

Tobias acid 

Tohdine 

Toluidme. . 

Xylidine 

Yellow acid 


1, 3-Dihydroxynaphthalene 
l-Naphthol-4-sulfonic acid 

1, 7, 3, b-Dihydroxysulfonaphthoic acid 
p-Nitrosodimethylaniline 

Nevile and Winther’s acid 

1- Naphthylamine-8-8ulfonic acid 
p-Aminophenol ethyl ether 

2- Phenylami no-8-naph th ol-6-Bulf onic acid 
Phenyl-l-naphthylamine-8-sulfonic acid 
Carbonyl chloride 

0- Benzenedicarboxylic acid 
2-Ami no-4, 6-dinitrophenol 

2, 4, 6-Trinitrophenol 
p-Toluidine heated with sulfur. 

1, 2, 4-Trihydroxyanthraquinone 
1, 2, 3-Trihydroxybenzene 
2-Methylquinohne 

1, 4-Dihv^oxyanthraquinone 
2-Naphthol-3, d-disulfonic acid 
2-Annno-8-naphthol-3, h-disulfonic acid 
1, 5-Dihydroxy naphthalene-3, 7-di8ulfonic acid 

1- Naphthol-3, fi-disulfomc acid 
1, 3-Dihydroxybenzene 
l-Amino-8-naphthol-4-8ulfonic acid 

1- Amino-8-naphthol-2, 4-di8ulfonic acid 
o-Hydroxybenzoic acid 

2- Naphthol-6-8ulfonic acid 

1 1-Naphthol-4, 8-di8ulfonic acid 
l-Naphthylamine-4, S-disulfonic acid 
l-Naphthylamine-S-sulfonic acid 
Anihne-p-sulfonic acid 
Diphenylthiourca 
2-Naphthylamine-l-8ulfonic acid 
Di-p-ami nodi toly 1 
Ammo toluene 
Amino xylene 

1, 3-Dihydroxynaphthalene-5, 7-di8ulfonic acid 
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THE PRONUNCIATION OF CHEMICAL WORDS 

Reprinted by permission from a report of the Nomenclature, Spelling, and 
Pronunciation Cfommittee of the American Chemical Society* as published 
in News Edition, Industrial and Engineering Chemistry, 12, 202 (1934). 

Generalizations 

(1) Accenting names of chemical substances on the final 
syllable is to be discouraged in all cases where the preference 
for such an accent is not emphatic. The names amine, arsine, 
quinone, and sulfone and words ending in these names (also 
the suffix -phenone) represent most of the exceptions. The 
general trend of the accent in the English language is recognized 
by authorities to be away from the end and toward the begin- 
ning of the word. However, when the last syllable of a word is 
a significant suffix, as -al for aldehydes, it is not slurred by 
chemists. 

(2) In the interest of uniformity and in accordance with a 
general trend of English pronunciation in America, the ending 
-idc should be pronounced -Id. This appears to be uniformly 
the practice in inorganic chemistry. Many organic names 
are so pronounced also. Certain organic terms, however, are 
pronounced -Id by many, as acetanilide, imide, phthalimide, 
lipide, amide, and several words ending in -amide. 

(3) For chemical names ending in -ine, usage is divided 
between the pronunciations -en and -In, with a tendency in 
favor of -en. Since a distinction in spelling is made by many 
between names of bases ending in -ine and names of nonbases 
ending in -in, the pronunciation -en for the ending -ine is to 
be encouraged. (It is unfortunate that this conflicts in sound 
with the pronunciation of the ending -ene, but it is believed that 
this will cause confusion only with a very few words, as benzine 
and benzene, fluorine and fluorene. As to the pronunciation 
-In, usage, at least in America, is very strongly against it, and 
it would conflict with the pronunciation of the new ending -yne 
adopted for names of acetylene hydrocarbons.) Quinine, 
because of strong popular usage, is an exception. 

(4) The pronunciation -dl for the ending of names of alcohols 
and phenols (except the word alcohol itself!), whether regret- 
table or not, seems firmly fixed and should be recognized. 
Emphasis on a significant ending is probably an influence in 
this practice. Chemical terms not belonging to the above 
classes, but generally pronounced -dl, should be spelled with a 
final e; examples, mole, pyrrole. This is in accordance with the 
recommendation of the International Committee on Organic 
Nomenclature. For sol and words ending in -sol, the spelling 
-ol and the pronunciation -6l should be encouraged. 

(5) The ending -yl should be pronounced -U. The pronuncia- 
tion -el is apparently a Germanism and, although still in use 

* The^members of this committee are Austin M. Patterson, C. A. Jacob- 
Bon, H. E. Howe, Arthur B. Lamb, E. J. Crane, Chairman, and the Board 
ol Associate Editors of the Journal of the Americal Chemical Society, 
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(Continued) 

to some extent is to be discouraged. The pronunciation 
-r/, apparently common in England, is seldom heard in the 
ITiited States. 

(6) The ending -^7e (as in nitrile). Usage is divided among 
the pronunciations -i/, -il, and -U, The second of these is 
identical with the pronunciation recommended for -i/Z, and the 
third is apparently a Germanism. The pronunciation -U 
should be favored. 

(7) The endings -oc/c, -aZic, --anicj ^aric, -eliCj enicj -eriCf 
-cZ/r, -ZdZr, -?7ic, -iniCy -isiCy ^oniCy ^opiCy -oric. A rather exten- 
sive study of the pronunciation of such endings shows a pref- 
erence for a short vowel preceding -‘ic in all but a few cases. 
This result is in accord with age-old general English usage and 
is to be approved. Acetic (d-se'tik) is a very emphatic exception. 
Other exceptions are cetic (se'tik) and ceric (se'rik) and adjec- 
tives derived from the names of unsaturated hydrocarbons 
(because of the influence of the significant -cne ending). 

(8) The ending -oZic. This ending is an exception to the rule 
for words ending in -ic [compare (7)], perhaps owing to the 
influence of words ending in -oZ. Inasmuch as ten cases out of 
iwelve studied favor the long o, some of them by very large 
majorities, it is recommended that this ending be uniformly 
pronounced -d'lik, 

(9) Adjectives ending in -?c should be accented on the next 
to the last syllable, as glycer'ic, not gly 'ceric. In names of 
^alts the accent, following the trend indicated in (1) above, 
usually moves one syllable (occasionally more) towards the 
beginning of the word, as gly'cerate, sal'icylate. 

(10) The ending -ime. In oxime, at least, this should be 
pronounced -cm, to accord with usage, though this is contrary 
to the normal English trend. 

(11) The ending -om should be pronounced as two syllables, 
-o-Jn, wdth the accent coming on the preceding syllabic (as, 
I)6n'z6-In, fu'r6-ln). In certain words where the addition of 
a chemical suffix causes two vowels to come together there is 
a natural tendency to merge them and thus change their sound, 
as thebaine, linalool. While concession must be made to usage 
in particular cases, as cocaine, the pronunciation of such vowels 
separately is to be encouraged. The use of the dicresis is help- 
ful, as linalool. 

(12) Words ending in -valent should be so pronounced that 
the last two syllables are -va'l^nt; as tri-vS'l^nt (not trlv'a-l^nt). 

The Word List 

The words listed below are, except for a few deletions, the 
ones on which the committee's study was based. After each 
word there is given one or more pronunciations (shown by 
respelling and the use of symbols as explained at the head of 
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the list) . When only a single pronunciation is shown this means 
that usage and perhaps other influences are so strongly in favor 
of it that no alternative is proposed. When more than one 
pronunciation is shown an attempt has been made to place 
these in the order of preference. The provision of two, occa- 
sionally three, pronunciations indicates that usage is divided 
without a marked show of preference (this is true of many 
words throughout the English language), or that there is some 
conflict between usage and the other influences properly taken 
into consideration. The word usage in parentheses following 
a pronunciation signifies that usage supports it to a considerable 
extent, notwithstanding other dictates. 

Again let it be said that there is no attempt to proclaim “This 
pronunciation is right and this one is wrong.” IJsage, chemical 
nomenclature considerations, derivation, and the rules of good 
English (a compromise has sometimes been necessary) suggest 
certain preferences and these we have tried to ascertain. 

Key to Pronunciation 

The symbols used in the respelling for pronunciation have 
the following values: ale, senilte, &m, Account, arm; eve, 6vent, 
find, recent, maker; ice. 111; old, 6bey, orb, 6dd, connect; use, 
finite, flrn, tip, circtis; food; oil; chair; go; thin. 


abietic 

ftb'I-et'Ik 


acetal 



acetaldehyde 

as'«t-ai'd6-hld 


acetaldoxime 

&s'6t-&l-d6k'sein 


acetamide 

as'et-atn'id 

fts'fit-ftm'Id {mage) 
d-sfit'd-mid 

acetanilide 

as'St-an'I-lid 

&8'fit-&n'I-lId image) 

acetic 

a-se'tlk 


acetoacetate 

as'6-t0-as'6-tat 

d-se'tfl-&s'fi-tat 

acetoacetic 

as'e-t6-d-se'tlk 

d-se'td-d-se'tik 

acetone 

as'6-ton 


acetonitrile 

as'a-to-ni'tm 

fis'fi-t6-ni'trll (usage) 

acetonyl 

(I-s6t'6-nll 

&s'6-t6-nll 

acetophenone 

as'6-t0-f6-n6n' 

d-se't6-f6-n6n' 

acetoxime 

as'6t-Sk'sem 


acetyl 

as'6-tn 


acetylene 

d-sat'I-len 


aci- 

as'i- 


acrolein 

d-kro'lS-ln 


acyclic 

ft-si'kllk 


acyl 

as'Il 


adiabatic 

ad'l-d-bat'lk 


adrenaline 

ad-r6n'd-len 

&d-rfin'd-lln (mage) 

alantolic 

al'an-to'llk 
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alizarin 

alkaline 

allotropy 

allylamine 

aluminum 

amide 

amido 

amine 

amino 

ammine 

ammino 

amyl 

anhydride 

aniline 

anisic 

anthranil 

anthranilate 

anthranilic 

antimonic 

antimonyl 

aqua 

aqueous 

arabitol 

arabonic 

arachidic 

arecoline 

arsenic (acid) 

arsine 

arsonic 

asphalt 

assay 

asymmetric 

atropine 

auricyanide 

avitaminosis 

azelaic 

azide 

azine 

azobenzene 

barium 

behenic 

benzamide 

benzanilide 

benzene 

benzil 

benzilic 

benzine 


(X-lIz"d-rIn 

arkd-lln 

d-l6t'r6-pl 

&l'Il~^-men' 

d-ldo'mi-niim 

(usage) 

&m'id 

d-me'd6 

d-men' 

d-me'n6 

am'en 

ftm'I-no 

am'Il 

S,n-hi'drid 

ftn'I-len 

d-nls'Ik 

&n'thrd-nll 

an-thran'l-lat 

an'thrd-nll'Ik 

ftn'tl-m6n'lk 

&n'tl-m6-nll 

d-rab'I-tol 

ar'd-b5n'Ik 

ar'd-kld'Ik 

d-re'kft-len 

ar-s6n'Ik 

ar-sen' 

ar-s5n'Ik 

as'f61t 

fts'a (usage) 

a'sl-mi^t'rlk 

&t'r6-pen 

6'ri-si'<X-md 

&-vI 't (X-mIn-6's!s 

az'(5-la'lk 

&z'id 

az'en 

&z'6-b6n'zen 

ba'rl-iim 

b6-hfin'lk 

b6n-z&m'5d 

bfin-z&n'I-lid 

bfin'zen 

bfin'zU 

b^n-zUlk 

bfin'zen 


&rk<X-lin 

&r6-tro'pI 

(X-lu'mI-niim 


ftm'Id (usage) 
&m'I-d6 


d-me'no (usage) 


ftn'1-lln (usage) 


ftn'tl-mo^ntk (usage) 


d-re'kWIn (usage) 
ar's6-nlk (usage) 


d-sa' 

fts'I-mgt'rlk 
o'rl-sl'd-nid (usage) 


bftr'I-*m 

b6n-zam'Id (usage) 
b6n-z&n'I-lld (usage) 
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benzohydrol 

benzoin 

benzophenone 

benzoyl 

benzyl 

betaine 

betulinamaric 

biuret 

bivalent 

borneol 

boron 

bromal 

bromide 

bromine 

buret 

butadiene 

butanolide 

butyl 

butyronitrile 

cacodyl 

cacodylate 

caffeine 

calorimetric 

camphanic 

campholenic 

campholic 

caproate 

caprylate 

carbamate 

carbamide 

carbanilide 

carbethoxy 

carbinol 

carbonyl 

cataphoresis 

catechol 

cerebroside 

ceric 

cetic 

cetyl 

chalcone 

chelidonic 

chloral 

chloride 

chlorophyllide 

cholesterol 

cholic 


b6n'z6-hl'dr6l 

b6ri'z6-In 

b6n'26-f6-non' 

b6n'z6-Il 

bftn'zll 

be't^-en 

b6t'a-lln-<i-mar'lk 

bl'll-rfet' (usage) 

bl-va'l^nt 

b6r'n(5-ol 

bo'r5n 

bro'mal 

bro'mid 

bro'men 

bff-rSt' 

bu'td-di'en 

btl-tan'6-lid 

ba'til 

bu'tl-r6-ni'tril 

k&k'6-dll 

kak'6-dll-at 

kaf'6-en 

kai'6-rl-m6t'rlk 

k^rn-filn'lk 

kam'f6-le'nlk 

kS-m-fo'llk 

k&p'r6-at 

kap'rl-lat 

kar'bd-mat 

kiir-hto'id 

kar-b^n'I-lid 

kar'h6th-5k'st 

kar'bl-nol 

kar'b6-nll 

ka,t'd-f6-re's!s 

kftt'$-chol 

s6r'6-br6-sid 

se'rik 

se'tik 

se'tll 

karkon 

k6l'I-d6n'lk 

klo'ral 

klo'rid 

klo'rWIl'id 

k6-lgs'ter-ol 

ko'llk 


bSn'z6-hi-dror (usage) 


b6n'z6-el (usage) 


brtl-r6t 

b6r'6n 


bh-tan'i^-lld (usage) 

bu'tt-r^'iii'trll (usage) 

kS,k'6'dirat 
k&f'6-In (usage) 
kaf'en (popular) 


kiim'f5-l6n'Ik 


kar-bam'at (usage) 
kar-bam'Id (usage) 
kar-ban'i-lld (usage) 


k3,t'<5-kol (usage) 

s^-re'br6-skl 

sSr'Ik 

s6t'Il 

chal'kon (usage) 
ke'll-d6n^lk (usage) 
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choline 

ko'len 

choloidanic 

kfil'oi-d&n'Ik 

chromyl 

kro'mil 

cinene 

sfnen 

cinnamal 

sin'd-mal 

cinnamate 

sln'd-mat 

cinnamic 

sl-n&m'Ik 

citrate 

sit'rat 

clupeine 

cobalticyanide 

kloo'p6-en 
k 6-b 61 't!-si'd-nld 

cocaine 

k6-kan' {popular) 

codeine 

k6'd6-en 

colchicine 

k61'chl-sen {usage) 

colloid 

kbl'oid 

comenic 

k6-m6n'Ik 

coniceine 

k6-nls'6-en 

coniine 

ko'ni-en 

constitutive 

k5n'stl-tu'tlv 

convallamarin 

kdn-val'd-m&r^ 

coumaric 

koo-mar'Ik 

coumarin 

kob'md-rln 

creatine 

kre'd-ten 

cresol 

kre'sol 

cresyl 

krSs'fl 

crotonic 

kr6-t5n'Ik 

cyanamide 

si'an-am'id 

cyanogen 

si-an'6-j6n 

cyclic 

sl'kllk 

cyclohexane 

si'kl6-h6k'san 

pysteine 

sls't6-en 

decyl 

dSs'Il 

decylene 

dfis'I-len 

desoxy 

d6s-6k'sl 

diacetyl 

di-as'6-tll 

diazo 

di-&z'6 

dichromate 

diethylamine 

dinaphthol 

dioxindole 

diphenic 

diphenylethane 

distillate 

dynamite 

elaidic 

di-kro'mat 

dl-6th'll-d-men' 

di-naf'thol 

dl'6k-sln'd6l 

di-f6n'Ik 

di-f6n'Il-6th'an 

dl'prd-par'jll 

dls'tl-iat 

di'nd-mit 

ai'&-Id'Ik 

elemolic 

al'6-m6'llk 

enol 

e'nol 


sin'en 

sl-nam'fit 

k6-b61'tl-sl'^nid {usage) 
ko'k&-en 

k6rkl-sen 


ktfn-stit'a-tiv 

kO-m&r'Ik {usage) 
ku'm(X-rIn (usage) 
kre'(X-tXn {usage) 

ki^'sfl 

si'&n-&m'Id {usage) 
si-ftn'd-mid 


dl-6k'8ln-d6l 

dls'tl-lfit 
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cnolic 

6-n6'lIk 


enterokinase 

Sn'ter-6-ki'nas 

an'ter-ft-kln^as 

enzyme 

^n'zim 


enzymic 

6n-zi'mlk 

6-fad'rin {usage) 

ephedrine 

6f'6-dren 

ergosterol 

6r-g5s'ter-ol 


erythrose 

fer'l-thros 

6-rlth'ros 

ethoxide 

6th-6k'sid 


ethyl 

eth'Il 


ethylidene 

6th-Il'I-den 

athKl-I-den 

ferricyanide 

f6r'I-si'd-nid 


fluorene 

fldo'6-ren 


fluorescein 

floo'6-r6s'Wn 

fld5-6r'e-sen {usage) 

fluorine 

fldo'(5-ren 

formamide 

f6rm-&m'id 

form-am'ld {usage) 

fructose 

frtik'tos 

fulminic 

ftd-mln'Ik 


fumaric 

fh-m&r'lk 


furan 

fu'ran 


furfural 

fdr'ftir-al 


furoin 

fu'r5-In 


galalith 

gal'd-llth 


geraniol 

j6-ra'nl-6l 


gitogenic 

jlt'6-j6n'lk 


gluconic 

gloo-kttn'lk 


glucosamine 

gloo 'kos-d-men' 


glucoside 

gloo'k6-sid 


glutamic 

gloo-t&m'Ik 


glutaric 

gloo-tar'Ik 


glutathione 

gloo'td-thi'on 


glyceric 

gll-s6r'lk 


glycine 

gli'sen 

gll-s§n' {usage) 

glycolic 

gli-ko'llk 

gli-k^nk {usage) 

glycyl 

gU'sIl 


glycyrrhetic 

glls'l-r^t'Ik 


glyoxal 

glI-6k'sS,l 

gli'6k-sai' {usage) 

glyoxyl 

gli-6k'sll 


guaiacol 

gwl'd-kol 


guanidine 

gwa'nl-den 


guanine 

gwa'nen 


gulose 

gu'los 


hafnium 

haf'nl-iim 


halide 

hand 

ha'lld {usage) 

halogen 

har6~jan 

haloid 

hai'oid 

ha'loid 

haloquinonoid 

hai'6-kwIn'6-noid 

hal '6-kwl-no'noid 

hematin 

harn'd-tln {usage) 

he'md-tin 

hemoglobin 

he'm6-glo'bIn 
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THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


heroine 

h6r'6-en 

hSr'Wn (usage) 

hydantoin 

hi-dS,n't6-In 


hydrazide 

hi'dra-zid 


hydrazine 

hi'dr^-zen 


hydrazo 

hi-draz'6 


hydrazoic 

hi-dr<i-z6'lk 


hydriodic 

hl'drl-5d'lk 


hydrofluoric 

hi'dr(i-floo-6r'lk 


hydroquinone 

hi'dr6-kwl-non' 


hydrosol 

hi'dr6-s6l 


hydroxylamine 

h!-dr5k 'sll-^^-men' 


hyenic 

hi-6n'Ik 


hypoiodous 

hi'p6-I“6^diis 


iatrochcmistry 

i-at'r6-k6m'is-tri 


idose 

i'dos 


illinium 



imide 

Im'id 

Im'id (usage) 

imido 

t-me'd6 

Im'l-d5 

imino 

I-me'n6 

Im'l-n6 

indigotin 

3(n-dTg'6-«n 

In'dI-go tin 

indoxyl 

ln-d6k'sll 


inositol 

In-o'sl-tol 


iodine 

i'6-dcn 


iodoso 

i'6-do's6 


iodous 

i-o'd?is 


ionone 

i'6-non' (usage) 


irone 

i-ron' (usage) 


isatide 

i's(ji~tid 


isatin 

i'sa-tin 


ISO 

rs5 


isotropic 

i's6-tr6p'Ik 

i's6-tro'plk 

itaconic 

It'(J-k5n'Ik 


labile 

la'bll 


lauronolic 

16'r6-no'lIk 


leucine 

Ido'sen (usage) 

lu'sen 

linalool 

lln-ai'6-ol 


liiialyl 

lIn'^^-111 


linoleic 

lln'6-le'lk 


linoleiiic 

Hn'6-lgn'Ik 

lln'6-le'nlk (usage) 

lipase 

li'pas 


lipide 

ll'pid 

Up 'Id (usage) 

lipoid 

li'poid 

llp'oid (usage) 

litharge 

llth'arj 


lutidine 

Ido'tl-den (usage) 

lu'tl-den 

maleic 

md-lc'lk 


malic 

mS,l'Ik 


malonic 

m(X-I6n'Ik 

md-lo'nik (usage) 

malonyl 
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THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


mandelic 

main-dgrik 


manganese 

man'gd^-nes 


manganic 

miin-gan'Ik 


mannonic 

m<i-n5n'Ik 


margaric 

mar-g^r'Ik 

mar-gar'Ik {usage) 

meconic 

m6-k6n'lk 


melissyl 

m$4Is'il 


mellophanic 

m61'6-fan'lk 


menthol 

mSn'thol 


mercaptal 

mer-kap'tal 


mercaptan 

mcr-klip'tan 


mercuric 

mer-ku^rlk 


mercurous 

mer-ku'rtts 


mesaconic 

mSs'd-k6n'lk 


mesityl 

mSs'I til 


mesitylene 

m6-sH'Il-en 


mesitylenic 

mS-sIt'I-le'nlk 

m^-sit'I-16n'Ik 

mesotartaric 

m6s'6-tar-t^ir'lk 

m6s'6-tar-tar'Ik {usage) 

rnesothorium 

m 6s'6-t h o 'rl-wm 

mesoxalic 

mSs'5k-sarik 

m6z'5k-siirik [usage) 

metarsenic 

m6t'ar-sSn'!k 

methanol 

mgth'd-nol 


methyl 

mSth'Il 


methylal 

m6th"Il-al 

mSth ^11-3,1' {usage) 

methylamine 

mgth'il-d-men' 


micro 

ml'kr6 


mole 

mol 


molecule 

m5l'(5-kul 


monacetin 

m6n-as'^-tln 

m6-n?is'^-tln 

mono 

m6n'6 

mo'n6 

monoxide 

in5n-5k'sld 

m6“n6k'sld 

morphine 

mor'fen 


naphthahde 

nS,rthd-lid 

nS,f'thd-lId {usage) 

naphthenic 

niif-the'nik 

nM~th6n'Ik 

naphthol 

naf'thol 


nascent 

n^s'^nt 

na's^nt 

neurine 

ndo'ren {usage) 

nu'ren 

niton 

ni't5n 


nitrato 

ni-tra't6 


nitrile 

nftril 

nl'trll {usage) 

nitro 

ni'tr6 


nitrosamine 

ni'trC-sd-men' 


nitrosyl 

ni'tr6-sll 

ni-tro'sll {usage) 

nitroxyl 

ni-tr6k'sll 

nonane 

no'nan 


nucleic 

nd-kle'Ik 


nucleotide 

nu'kl6-6-tId 


oleic 

6-le'Ik 
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THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


orcinol 

6r'sl-nol 


ortho 

6r'th6 


osazone 

b'sd-zbn 

6'sd-zdn' (usage) 

osmium 

6z'nii-um 


oxalic 

5k-sarik 


oxazine 

6k'sa-zen 


oxide 

hk'sid 


oxime 

5k'sem 


oxindole 

hk-sln'dol 

6k'sln-dol 

oxozonide 

5k-so'z6-md 


ozone 

r/zon 


palladio 

pa-la'dl-5 


pelargonic 

p6l'ar-g6n'!k 


pentitol 

ptm'tT-tol 


peptide 

p^p'tld 

phr'i-hd'Ik 


periodic (acid) 


permiitite 

phr'mh-tit 


peroxide 

pcr-5k'sid 

fSn'at 

phenate 

fc'nat 

pheiiazine 

f6ii'<?-zen 


phenetidine 

f€n-^t'I-den 


phenol 

fe'ndl 


phenolic 

ft'-nd'llk 

fe'nol-thal'en (usa 

phenolphthalein 

fe'ndl-thtirMn 

pheophorbide 

fc'6-fdr'bld 


phloretic 

fl6-rCt'lk 


phlorizin 

fldr'1-zln 


phosphatide 

fds'f«-tid 

ibs'ib-Tds (usage) 

phosphorous 

fds-fd'rws 

phthalein 

thai'{5-ln 

thai'en (usage) 

phthalic 

thank 


phthalide 

thal'Id 

thai-im'Id (usage) 

phthalimide 

thal-lm'id 

phytol 

fi'tdl 


phytosterol 

fi-t5s'tcr-ol 


picric 

plk'rlk 


pilocarpine 

pl'16-kar'pen 


pimalic 

pl-mank 


pimaric 

pl-mar'Ik 


pimelic 

pt-marik 


pinacolone 

pln-ak'6-ldn 

plp'cr-am'id 


pipcramide 

plp'er-am'Id (usag 
pl-pCr'd-mid 

piperidine 

pl-p^r'l-ddn 

pTp'er-l-den 

polymerism 

pdl'I-mer-lz'm 

p6-llm'er-lz'm 

polymerize 

p6l'l-mer-Iz 

p6-llm'er-lz 

porphyrin 

pdr’^fl-rtn 

pra'z6-6-dlm'I-um 
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THE PEONUNCIATION OF CHEMICAL WORDS 
(Continued) 


propiolic 

pro'pl-o'lik 


propionamide 

pr6'pl-5n-&m'id 

pr6'pl-5n-am'ld (usi 

propionic 

pr6'pl-6n'lk 


propionyl 

pro'pl-6-nIl 


propyl 

pro'pll 


propylidene 

pr6-piri-den 

pro'pll-I-deu 

protein 

pro'tMn 


ptomaine 

to'man (popular) 

to'ma-en 

pyrazoline 

plr-&z'6-lcn 


pyrogallol 

pi'r6-garol 


pyrrole 

pir'ol 

pir-ol' (usage 

pyrrolidine 

pl-ro'll-den 

pl-r6l'l-deii 

pyruvic 

pi-roo'vlk 


quadrivalent 

kw6d'rl-va'l^nt 


quinine 

kwl'nln (popular) 

kwln'en 

quinone 

kwln-on' 


cpiinonoid 

kw!n'6-noid 

kwl-no'noid 

racemize 

ras'6-mlz 


resorufin 

r6z'6-roo'fIn 


rliamnitol 

rS-m'nI-tol 


ribonic 

ri-b6n'Ik 


ribose 

ri'bos 


ricin 

ri'sln 


rosaniline 

roz-an'I-len 

roz-an'l-lln ( u ^age) 

rosolic 

roz-o'llk 

roz-6rik (usage) 

sabinene 

sab'l-nen 


saccharic 

sd-kar'Ik 


saccharide 

sak'd-rid 


salicylate 

sai'l-sll-at 

sd-lls'l-lfit 

saligenin 

sd-llj'6-nln 


samarium 

sd-mar'i-um 

sd-ma'rl-f/ni 

santalic 

san-tai'Ik 


sebacic 

s6-bas'Ik 


selenate 

sgre-nat 


selenic 

sS-lCn'Ik 

sa-le'nik (usage* 

selenide 

sars-nid 


semicarbazide 

sSin 'I-kar'bd-zid 

sam'i-kar'bd-zid 

serine 

s6r'en 


skatole 

ska'tol 


solute 

s6l'ut 


stannonic 

std-nOn'Ik 


stearic 

sta-ar'Ik 


stearin 

ste'd rin 


stearolic 

ste'-d-ro'llk 


stibine 

stib'en 


strontium 

str6n'shl-um 


strychnine 

strlk'nen 

sMk'nIn (usage) 

styrene 

sti'ren 
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THE PRONUNCIATION OF CHEMICAL WORDS 
(Concluded) 


sulfinic 

sulfonal 

sulfone 

sulfonic 

sulfurous 

feulfuryl 

tartaric 

taurocholic 

tercphthalic 

tetrolic 

thebaine 

theine 

titanic 

titanium 

titanous 

titanyl 

titer 

titrate 

trional 

tri valent 

univalent 

uranyl 

urea 

ureidc 

valeric 

valine 

vanadate 

vanillin 

vcratrolc 

\'iiiyl 

vitamin 

vitellin 

xenon 

xylitol 


stil-fln'Ik 

stin6-na,l 

siil-fon' 

stil-f 5 n'Ik 

stil-fu'r'iis 

stirfd-rli 

tar-tS-r'fle 

t6'r6-k6'llk 

tfir'gf-tharik 

t6-tro'llk 

the'bS-en 

the'en 

ti-tan'Ik 

ti-ta'ni-iim 

ti-t&n'iis 

ti't<Xn-il 

ti'ter 

ti'trat 

tri'6-nJtl 

tii-va'l^nt 

u'n!-va'l^nt 

u'r^-nll 

fl-re'^ 

u're-id 

v^-lSr'lk 

v^ren 

vS,ri'(!t-dat 

vS,n'l-lln 

v6r'd-trol 

vi'nll 

vi't(X-mln 

vi-terin 

ze'ndn 

zfll-tol 


stirfon 


tar-tar'Ik (usage) 


va'len 
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FLAME AND BEAD TESTS 
Flame Colorations 

Violet 

Potassium compounds. Purple red through blue glass. 
Easily obscured by sodium flame. Bluish green through green 
glass. Rubidium and Caesium compounds impart same flame 
as potassium compounds. 

Blues 

Azure . — Copper chloride. Copper bromide gives azure blue 
followed by green. Other copper compounds give same colora- 
tion when moistened with hydrochloric acid. 

Light Blue, — ^Lcad, Arsenic, Selenium. 

Greens 

Emerald . — Copper compounds except the halides, and when 
not moistened with hydrochloric acid. 

Pure Green . — Compounds of thallium and tellurium. 

Yellowish . — Barium compounds. Some molybdenum com- 
pounds. Borates, especially when treated with sulphuric acid 
or when burned with alcohol. 

Bluish . — Phosphates with sulphuric acid. 

Feeble . — Antimony compounds. Ammonium compounds. 

W hitish. — Zinc . 

Reds 

Carmine . — ^Lithium compounds. Violet through blue glass. 
Invisible through green glass. Masked by barium flame. 

Scarlet . — Strontium compounds. Violet through blue glass, 
'i ellowish through green glass. Masked by barium flame. 

Yellowish . — Calcium compounds. Greenish through blue 
glass. Green through green glass. Masked by barium flame. 

Yellow 

Yellow . — All sodium compounds. Invisible with blue glass. 


Borax Beads 

Abbreviations employed: s., saturated; s.s., supersaturated; n.s., not 
saturated; h , hot; c , cold. 


Substance 

Oxidizing flame 

Reducing flame 

Aluminum 

Colorless (h.c , n.s.); 
opaque (s.s.) 

Colorless; opaque (s.) 

Antimony 

Colorless; yellow or brown- 
ish (h., 8 B ) 

Gray and opaque 

Barium 

Colorless (n s.) 


Bismuth 

Colorless; yellow or brown- 
ish (h., 8.8.) 

Gray and opaque 

Cadmium . 

Colorless 

Gray and opaque 

Calcium . . 

Colorless (n s.) 

Cerium 

Red (h.) 

Colorless (h.c.) 

Chromium . 

Green (c.) 

Green 

Cobalt 

Blue (h.c.) 

Blue (h.c.) 

Copper 

Green (h ) ; blue (c.) 

Red (c): opaque (s.s.); 
colorless (h.) 
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FLAME AND BEAD TESTS (Continued) 


Borax Beads (Continued) 


Substance 

Oxidizing flame 

Reducing flame 

Iron 

Yellow or brownish red 

Green (s s ) 

l.ead 

(h., n 8.) 

Colorless; yellow or bro a'h- 

Gray and opaque 

MaRnesiuTii . . 

ish (h , s 8 ) 1 

Colorless (n s.) 

Colorless Oi c ) 

Manganese 

Violet (he) 

Molybdenum 

Colorless 

Yellow or brown (h ) 

Nickel 

Brown; red (c ) 

Gray and opaque 

Silicon . 

Colorless (he.); opaque 

Colorless; opaque (s ) 

Silver 

(b 8 ) 

Colorless (n.s ) 

Gray and opaque 

Strontium 

Tin . 1 

Colorless (ns) 

Colorless the); opaque] 

Colorless: opaque (s ) 

Titanium 

(s 8.) 

Colorless 

Yellow' (h ); violet (c ) 

Tungsten 

Colorless 

Rrow’n 

Uranium 

Yellow or brownish (h , 

Green 

Vanadium 

ns) 

Colorless 

Green 


Beads of Microcosmic Salt 
NaNH4HP04 


Substance 

Oxidizing flame 

Reducing flame 

Aluminum 

Colorless; opaque (s ) 

Colorless; not clear (s s ) 

Antimony 

Colorless (n s ) 

Gray and opaque 

Barium 

Colorless; opaque (s ) 

Colorless ; not clear (s s ) 

Bismuth 

Colorless (ns) 

Gray and opaque 

Cadmium 

Colorless (n s ) 

Gray and opaque 

Calcium 

Colorless; opaque (s.) 

Colorless; not clear (s s ) 

Cerium 

Yellow or brownish red 
(h , B.) 

Colorless 

Chromium 

Red (h , s ); green (c ) 

Blue (he) 

Green (c ) 

Cobalt 

Blue (h c ) 

Copper 

Blue (c ) ; green (h ) 

Red and opaque (c ) 

Iron .... . . . 

Y ellow or brown (h , s ) 

Colorless: yellow or brown- 
ish (h ) 

Lead 

Colorless (ns) 

Gray and opaque 

Magnesium 

Colorless; opaque (s ) 

C^olorlesp; not clear (s t ) 

Manganese . 

Violet (h c ) 

Colorless 

Molybdenum 

Colorless; green (h ) 

Green (h ) 

Nickel . 

Yellow (c ); red (h , s ) 

Yellow (c red (h ); gray 
and opaque 

Silicon . , 

(Swims undissolved) 

(Swims undissi lived) 

Silver ... 

Gray and opaque 

Strontium 

Colorless; opaque (s ) 

Colorless; not clear (s.s ) 

Tin . . . 

Colorless; opaque (s.) 

Colorless 

Titanium . . 

Colorless (n s ) 

Violet (c); yellow cr 
brownish (h ) 

Uranium 

Green; yellow or brown- 
ish (h , 8 ) 

Green (h ) 

V anadium 

Yellow 

Green 

Zinc 

Colorless (n s.) 

Gray and opaque 


Sodium Carbonate Bead 

Manganese 

Green 

Colorless 
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PREPARATION OF REAGENTS 

The following pages present directions for the preparation 
of various reagents. The collection has been pr^ared with the 
active collaboration of W. D. Bonner, R. K. Carleton, L. L. 
Garrick, Giles B. Cooke, E. J. Cragoe, Thos. De Vries, James L. 
Kassner, Thos. W. Mason, F. C. Mathers, M. G. Mellon, 
W. C. Pierce, J. H. Reedy, Arthur A. Vernon and S. R. Wood. 
Many others have contributed valuable suggestions. 


Volumes have been stated in milliliters (ml) and liters (1). 
One milliliter is equivalent to 1.000027 cubic centimeters (cm^ 
or cc.). Masses are indicated in grams (g). 

The relation to molar solution (M) or normal solution (A) 
is indicated in many cases. 

Distilled water should be used. 

LABORATORY REAGENTS FOR GENERAL USE 

DILUTE ACIDS, 3 molar. Use the amount of concentrated 
acid indicated and dilute to one liter. 

Acetic acid, 3 N. Use 172 ml of 17.4 M acid (99-100%). 

Hydrochloric acid, 3 N, Use 258 ml of 11.0 M acid (36 % 
HCl). 

Nitric acid, 3 N, Use 195 ml of 15.4 M acid (69 % HNO 3 ). 

Phosphoric acid, 9 N, Use 205 ml of 14.6 M acid (85% 
H3PO4). 

Sulfuric acid, 6 iV. Use 168 ml of 17.8 M acid (95% 
H2SO4). 

DILUTE BASES. 

Ammonium hydroxide, 3 M, 3 V. Dilute 200 ml of con- 
centrated solution (14.8 M, 28% NH 3 ) to 1 liter. 

Barium hydroxide, 0.2 M, 0.4 N, Saturated solution, 
63 g per liter of Ba(0H)2.8H20. Use some excess, filter off 
BaCOa and protect from CO 2 of the air with soda lime or 
ascarite in a guard tube. 

Calcium hydroxide, 0.02 Af, 0.04 iV. Saturated solution, 
1.5 g per liter of Ca(OH) 2 . Use some excess, filter off CaCOs 
and protect from CO2 of the air. 

Potassium hydroxide, 3 M, 3 N. Dissolve 176 g of the 
sticks (95 %) in water and dilute to 1 liter. 

Sodium hydroxide, 3 M, 3 JV. Dissolve 126 g of the sticks 
(95 %) in water and dilute to 1 liter. 

GENERAL REAGENTS. (See also Standard Solutions for 
Volumetric Analysis^ and Decinormal Solutions of Sq,Us and Other 
Reagents.) 

Aluminum chloride, 0.167 M, 0.5 N, Dissolve 22 g of 
AICI 3 in 1 liter of water. 
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LABORATORY REAGENTS (Continued) 

Aluminum nitrate, 0.167 AT, 0.5 N. Dissolve 58 g of 
A 1 (N 03 ) 3 . 7 . 5 H 20 in 1 liter of water. 

Aluminum sulfate, 0.083 M, 0.5 N. Dissolve 56 g of 
Al 2 (S 04 ) 3 . 18 H 20 in 1 liter of water. 

Ammonium acetate, 3 M, 3 N. Dissolve 230 g of 
NH4C2H3O2 in water and dilute to 1 liter. 

Ammonium carbonate, 1.5 M. Dissolve 144 g of the 
commercial salt (mixture of (NH 4 )>C 03 .H 20 and NH4CO2NH2) 
in 500 ml of 3 AT NH4OH and dilute to 1 liter. 

Ammonium chloride, 3 Af , 3 AT. Dissolve 160 g of NH 4 CI 
in water. Dilute to 1 liter. 

Ammonium molybdate. 

1. 0.5 My 1 N. Mix well 72 g of pure M 0 O 3 (or 81 g of 
H 2 M 0 O 4 ) with 200 ml of water, and add 60 ml of cone, ammo- 
nium hydroxide. When solution is complete, filter and pour 
filtrate, very slowly and with rapid stirringy into a mixture of 
270 ml of cone. HNO 3 and 400 ml of water. Allow to stand 
over night, filter and (liliite to 1 liter. 

2. The reagent is prepared as two solutions which arc mixed 
as needed, thus always providing fresh reagent of proper 
strength and composition. Since ammonium molybdate is an 
expensive reagent, and since an acid solution of this reagent as 
usually prepared keeps for only a few^ days, the method proposed 
will avoid loss of reagent and provide more certain results for 
quantitative work. 

Solution 1 . Dissolve 100 g of ammonium molybdate (C.P. 
grade) in 400 ml of water and 80 ml of 15 M NH 4 OH. Filter if 
necessary, though this seldom has to be done. 

Solution 2. Mix 400 ml of 16 A/ nitric acid with 600 ml of 
water. 

For use, mix the calculated amount of solution 1 with twice 
its volume of solution 2, adding solution 1 to solution 2 slowly, 
with vigorous stirring. Thus, for amounts of phosphorus up to 
20 mg, 10 ml of solution 1 to 20 ml of solution 2 is adequate. 
Increase amount as needed. 

Ammonium nitrate, 1 Af , 1 AT. Dissolve 80 g of NH 4 NO 3 
in 1 liter of water. 

Ammonium oxalate, 0.25 Af, 0.5 N. Dissolve 35.5 g of 
(N 1 X 4 ) 20204 . H 2 O in water. Dilute to 1 liter. 

Ammonium sulfate, 0.25 Af, 0.5 N. Dissolve 33 g of 
(NH 4 ) 2 S 04 in 1 liter of water. 

Ammonium sulflde, colorless. 

1. 3 Af. Treat 200 ml of cone. NH4OH with H 2 S until 
saturated, keeping the solution cold. Add 200 ml of cone. 
NH4OH and dilute of 1 liter. 

2. 6 N. Saturate 6 N ammonium hydroxide (40 ml cone, 
ammonia solution 4- 60 ml H2O) with washed H 2 S gas. The 
ammonium hydroxide bottle must be completely full and must 
be kept surrounded by ice while being saturated (about 48 hours 
for two liters). The reagent is best preserved in brown, com- 
pletely filled, glass-stoppered bottles. 
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Ammonium sulflde, yeliow. Treat 150 ml of cone. 
NH4OH witli H2S until saturated, keeping the solution cool. 
Add 250 ml of cone. NH4OH and 10 g of powdered sulfur. 
Shake the mixture until the sulfur is dissolved and dilute to 
1 liter with water. In the solution the concentration of 
(NH4)2S2, (NH4)2S and NH4OH are 0.(V25, 0.4 and 1.5 normal 
respectively. On standing, the concentration of (NH 4 ) 2 S 2 
increases and that of (N 114)28 and NH4OH decreases. 

Antimony pentachlortde, 0.1 M, 0.5 N. Dissolve 30 g of 
SbCU in 1 liter of water. 

Antimony trichloride, 0.167 M, 0.5 N. Dissolve 38 g of 
SbCla in 1 liter of water. 

Aqua regia. Mix 1 part concentrated HNO 3 with 3 parts of 
concentrated HCl. This formula should include one volume 
of water if the aqua regia is to be stored for any length of time. 
Without water, objectionable quantities of chlorine and other 
gases are evolved. 

Barium chloride, 0.25 M, 0.5 N. Dissolve 61 g of BaCl 2 . 
2 H 2 O in water. Dilute to 1 liter. 

Barium hydroxide, saturated solution, 0.1 Af, about 0.2 N. 
Dissolve 32 g of Ba(0H)2.8Il20 in 1 liter of water. 

Barium nitrate, 0.25 M, 0.5 N, Dissolve 65 g of Ba(N 03)2 
in 1 liter of water. 

Bismuth chloride, 0.167 M, 0.5 N. Dissolve 53 g ot 
Bids in 1 liter of dilute HCl. Use 1 jiart HCl to 5 parts water. 

Bismuth nitrate, 0.083 M, 0.25 N. Dissolve 40 g of 
Bi(N 03 ) 3 . 5 H 20 in 1 liter of dilute HNO3. Use 1 part of HNO 3 
to 5 parts of w^ater. 

Cadmium chloride, 0.25 M, 0.5 N, Dissolve 46 g of 
CdCli in 1 liter of w ater. 

Cadmium nitrate, 0.25 M, 0.5 N, Dissolve 77 g of 
0d(NO3)2.4H2O in 1 liter of water. 

Cadmium sulfate, 0.25 M , 0.5 AT. Dissolve 70 g of CdS 04 . 
4 H 2 O in 1 liter of w ater. 

Calcium chloride, 0.25 Af, 0.5 N. Dissolve 55 g of 
CaCli.OHiO in water. Dilute to 1 liter. 

Calcium nitrate, 0.25 AT, 0.5 N. Dissolve 41 g of Ca(N 03)2 
in 1 liter of water. 

Chloroplatinic acid. 

1 . 0.0512 Af, 0.102 N. Dissolve 26.53 g of HaPtCle-BHaO in 
water. Dilute to 100 ml. Contains 0.100 g Pt per ml. 

2. Make a 10 % solution by dissolving 1 g of H2PtCl6.6H20 in 
9 ml of water. Shake thoroughly to insure complete mixing. 
Keep in a dropping bottle. 

Chromic chloride, 0 167 Af, 0.5 N, Dissolve 26 g of 
CrCls in 1 liter of w^ater. 

Chromic nitrate, 0.167 Af, 0.5 N, Dissolve 40 g of 
Cr(N 03)3 in 1 liter of w^ater. 

Chromic sulfate, 0.083 Af, 0.5 N. Dissolve 60 g of 
Cr 2 (S 04 ) 3 . 18 H 20 in 1 liter of water. 

Cobaltous nitrate, 0.25 Af, 0.5 N. Dissolve 73 g of 
Co(N 03 ) 2 . 6 H 20 in 1 liter of water. 
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Cobaltous sulfate, 0.25 M, 0.5 N. Dissolve 70 g of 
C0SO4.7H2O in 1 liter of water. 

Cupric chloride, 0.25 M, 0.5 N, Dissolve 43 g of CuCl2.- 
2H2O in 1 liter of water. 

Cupric nitrate, 0.25 M, 0.5 N, Dissolve 74 g of Cu(N03)2.- 
OH2O in 1 liter of water. 

Cupric sulfate, 0.5 M, 1 N. Dissolve 124.8 g of CUSO4.- 
5H2O in water to which 5 ml of H2SO4 has been added. Dilute 
to 1 liter. 

Ferric chloride, 0.5 Af, 1.5 N. Dissolve 135.2 g of FeCb.- 
6H2O in water containing 20 ml of cone. HCl. Dilute to 
1 liter. 

Ferric nitrate, 0.167 M, 0.5 N. Dissolve 67 g of Fe(N03)3 - 
9H2O in 1 liter of water. 

Ferric sulfate, 0.25 Af, 0.5 N. Dissolve 140.5 g of Fe^- 
(S04)3.9H20 in water containing 100 ml of eone. HiS04. Dilute 
to 1 liter. 

Ferrous ammonium sulfate, 0.5 A/, 1 N. Dissolve 196 g 
of Fe(NH4S04)2.6Hy0 in water containing 10 ml of cone. 
H2SO4. Dilute to 1 liter. Prepare fresh solutions for best 
results. 

Ferrous sulfate, 0.5 M, 1 N. Dissolve 1 39 g of FeS04.7H20 
in water containing 10 ml of cone. 11.^04. Dilute to 1 liter. 
Solution does not keep well. 

Lead acetate, 0.5 3f, 1 N, Dissolve 190 g of Pb(C2H302)2.- 
3H2O in water. Dilute to 1 liter. 

Lead nitrate, 0.25 Af, 0.5 N, Dissolve 83 g of PbCNOs)? 
in 1 liter of water. 

Lime water. See Calcium hydroxide. 

Magnesium chloride, 0.25 Af, 0.5 N . Dissolve 51 g of 
MgCl2.6H20 in 1 liter of water. 

Magnesium chloride reagent. Dissolve 50 g of MgCli.- 
6H2O and 100 g of NH4CI in 500 ml of water. Add 10 ml of 
cone. NH4OH, allow to stand over night and filter if a precip- 
itate has formed. Make acid to methyl red with dilute HCl. 
Dilute to 1 liter. Solution contains 0.25 Af MgCl^ and 2 Af 
NH4CI. Solution may also be diluted with 133 ml of cone. 
NH4OH and water to make 1 liter. Such a solution will con- 
tain 2 M NH4OH. 

Magnesium nitrate, 0.25 Af, 0.5 N. Dissolve 64 g of 
Mg(N03)2.6H20 in 1 liter of water. 

Magnesium sulfate, 0.25 Af, 0.5 N. Dissolve 62 g of 
MgS04.7H20 in 1 liter of water. 

Manganous chloride, 0.25 Af, 0.5 N. Dissolve 50 g of 
MnCl2.4H20 in 1 liter of water. 

Manganous nitrate, 0.25 Af, 0.5 N. Dissolve 72 g of 
Mn(N03)2.6H20 in 1 liter of water. 

Manganous sulfate, 0.25 Af, 0.5 N. Dissolve 69 g of 
MnS04.7H20 in 1 liter of water. 

Mercuric chloride, 0.25 Af, 0.5 -V. Dissolve 68 g of 
HgClj in water. Dilute to 1 liter. 
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Mercuric nitrate, 0.25 ilf, 0.5 N. Dissolve 81 g of 
Hg(N 03)2 in 1 liter of water. 

Mercuric sulfate, 0.25 M, 0.5 N. Dissolve 74 g of HgS 04 
in 1 liter of water. 

Mercurous nitrate. Use 1 part HgNOs, 20 parts water 
and 1 part HNO-j. 

Nickel chloride, 0.25 M, 0.5 N. Dissolve 59 g of NiCh.- 
6H2O in I liter of water. 

Nickel nitrate, 0.25 M, 0.5 N. Dissolve 73 g of Ni(N 03 ) 2 .- 
6 H 2 O in 1 liter of water. 

Nickel sulfate, 0.25 A/, 0.5 N. Dissolve 66 g of NiS 04 . 6 H 30 
in 1 liter of water. 

Potassium bromide, 0.5 M, 0.5 N. Dissolve 60 g of 
KBr in 1 liter of water. 

Potassium carbonate, 1.5 M, 3 N. Dissolve 207 g of 
K2CO3 in 1 liter of w a ter. 

Potassium chloride, 0.5 M, 0.5 N. Dissolve 37 g of KCl 
in 1 liter of water. 

Potassium chromate, 0.25 M, 0.5 N. Dissolve 49 g of 
K 2 Cr 04 in 1 liter of water. 

Potassium cyanide, 0.5 M, 0.5 N. Dissolve 33 g of KCN 
in 1 liter of water. 

Potassium diehroinate, 0.125 M. Dissolve 37 g of 
KaCroO? in 1 liter of water. 

Potassium ferrieyanide, 0.167 A/, 0.5 AT. Dissolve 55 
g of KaFeCCN)., in 1 liter of water. 

Potassium ferrocyanide, 0.5 AT, 2 N. Dissolve 211 g of 
K 4 Fe(CN)G. 3 n 20 in water. Dilute to 1 liter. 

Potassium Iodide, 0.5 Af, 0.5 Dissolve 83 g of KT in 
1 liter of water. 

Potassium nitrate, 0.5 Af, 0.5 N. Dissolve 51 g of KNO 3 
in 1 liter of water. -r^ 

Potassium sulfate, 0.25 Af, 0.5 N, Dissolve 44 g of K 2 SO 4 
in 1 liter of water. , 

Silver nitrate, 0.5 Af, 0.5 JV, Dissolve 85 g of AgNOa in 
water. Dilute to 1 liter. 

Sodium acetate, 3 Af , 3 AT. Dissolve 408 g of NaC 2 H 302 .- 
3 H 2 O in water. Dilute to I liter. 

Sodium carbonate, 1 ,5 Af , 3 N. Dissolve 159 g of NaiCOa, 
or 430 g of NasCOs.lOH-D in water. Dilute to 1 liter. 

Sodium chloride, 0.5 Af, 0.5 AT. Dissolve 29 g of NaCl 
in 1 liter of water. 

Sodium cobaltluitrite, 0.08 Af (reagent for potassium). 
Dissolve 25 g of NaNO* in 75 ml of water, add 2 ml of glacial 
acetic acid and then 2.5 g of Co(N03)2.6H20. Allow to stand 
for several days, filter and dilute to 100 ml. Reagent is some- 


what unstable. ^ , 

Sodium hydrogen phosphate, 0.167 M, 0.5 AT. Dissolve 
60 K of Na 2 HP 04 . 12 H 20 in 1 liter ol water. 

Sodium nitrate, 0.5 Af, 0.6 AT. Dissolve 43 g of NaNOt 


in 1 liter of water. 
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Sodium sulfate, 0.25 My 0.5 N. Dissolve 36 g of Na2S04 
in 1 liter of water. 

Sodium sulfide, 0.5 M, 1 N. Dissolve 120 g of Na2S.9H20 
in water and dilute to 1 liter. Or, saturate 500 ml of 1 Af 
NaOH (21 g of 95% NaOH sticks) with H2S, keeping the 
solution (iool, and dilute with 500 ml of 1 M NaOH. 

Stannic chloride, 0.125 M, 0.5 N. Dissolve 33 g of 
SnCh in 1 liter of water. 

Stannous chloride, 0.5 M , 1 N. Dissolve 1 1 3 g of SnCh.- 
2H2O in 170 ml of cone. HCU, using heat if necessary. Dilute 
with water to 1 liter. Add a few pieces of tin foil. Prepare 
solution fresh at frecpient intervals. 

Stannous chloride (for Bettendorf test). Dissolve 113 g of 
SnCl2.2H20 in 75 ml of cone. HCl. Add a few pieces of tin foil. 

Strontium chloride, 0.25 Af, 0.5 N. Disstdve 67 g of 
SrCh. 61120 in 1 liter of water. 

Zinc nitrate, 0.25 M, 0.5 N. Dissolve 74 g of Zn(N03)».- 
6H2O in 1 liter of water. 

Zinc sulfate, 0.25 M, 0.5 N. Dissolve 72 g of ZnS04.7H20 
in 1 liter of water. 


SPECIAL SOLUTIONS AND REAGENTS 

Aluminon (qualitative test for aluminum). Aluminon is a 
trade name for the ammonium salt of aurin tricarboxylic acid. 
Dissolve 1 g of the salt in 1 liter of distilled water. Shake the 
solution well to insure thorough mixing. 

Bang’s reagent (for glucose estimation). Dissolve 100 g 
of K2CO3, 66 g of KCl and 160 g of KHCO3 in the order given 
m about 700 ml of water at 30® C. Add 4.4 g of CuvS04 and 
dilute to 1 liter after the C/O2 is evolved. This solution should 
be shaken only in such a manner as not to allow entry of air. 
After 24 hours 300 ml are diluted to 1 liter with saturated KCl 
solution, shaken gently and used after 24 hours; 60 ml equiva- 
lent to 10 mg glucose. 

Barfoed’s reagent (test for glucose). See Cupric acetate. 

Baudisch’s reagent. See Cupferron. 

Benedict’s solution (qualitative reagent for glucose). 
With the aid of heat, dissolve 173 g of sodium (utrate and 100 g 
of NaiCOs in 800 ml of water. Filter, if necessary, and dilute 
to 850 ml. Dissolve 17.3 g of CUSO4.5H2O in 100 ml of water. 
Pour the latter solution, with constant stirring, into the 
carbonate-citrate solution, and make up to 1 liter. 

Benzidine hydrochloride solution (for sulfate determina- 
tion). Make a paste of 8 g of benzidine hydrochloride (C12H8- 
(NH2)2.2HC1) and 20 ml of water, add 20 ml of HCl (sp. gr. 
1.12) and dilute to 1 liter with water. Each ml of this solution 
is equivalent to 0.00357 g of H2SO4. 

Bertrand’s reagent (glucose estimation). Consists of the 
following solutions: 
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(a) Dissolve 200 g of Rochelle salts and 160 g of NaOH in 
sufficient water to make 1 liter of solution. 

(b) Dissolve 40 g of CUSO4 in enough water to make 1 liter 
of solution. 

(c) IDissolve 60 g of Fe2(S04)8 and 200 g of H2SO4 (sp. gr. 
1.84) in sufficient water to make 1 liter of solution. 

(d) Dissolve 5 g of KMn04 in sufficient water to make 1 liter 
of solution. 

Bial’s reagent (for pentose). Dissolve 1 g of orcinol 
(CH3.CfiH3(OH)2) in 500 ml of 30% HCl to which 30 drops of a 
10% solution of FeCla has been added, 

Boutron-Boudet soap solution. 

(a) Dissolve 100 g of pure castile soap in about 2500 ml of 
56 ^’'0 ethyl alcohol. 

(b) Dissolve 0.59 g of BafNOs)? in 1 liter of water. 

Adjust the castile soap solution so that 2.4 ml of it will give a 

permanent lather with 40 ml of solution (b). When adjusted » 
2.4 ml of soap solution is e(iuivalent to 220 parts per million of 
hardness (as CaCOs) for a 40 ml sample. 

See also ^oap solution. 

Brucke’s reagent (protein precipitation). See Potassium 
iodidc-mcr curie iodide. 

Clarke’S soap solution (or A.P.H.A. standard method). 
Estimation of hardness in water. 

(a) Dissolve 100 g of pure powdered castile soap in 1 liter 
of 80 % ethyl alcohol and allow to stand over night. 

(b) Prepare a standard solution of CaCU by dissolving 0.5 g 
of CaCOs in IICl (sp. gr. 1.19), neutralize with NH4OH and 
make slightly alkaline to litmus, and dilute to 500 ml. One 
ml is equivalent to 1 mg of CaCOa. 

Titrate (a) against (b) and dilute (a) with 80% ethyl alcohol 
until 1 ml of the resulting solution is equivalent to 1 ml of (b) 
after making allowance for the lather factor (the amount of 
standard soap solution required to produce a permanent lather 
in 50 ml of distilled water). One ml of the adjusted solution 
after subtracting the lather factor is equivalent to 1 mg of 
CaCOa. 

See also Soap solution. 

Cobalticyanide paper (Rinnmann’s test for Zn). Dissolve 
4 g of Kaf b(C'K)o and 1 got KC'lOa in 100 ml of water. Soak 
filter paper in solution and diy at 100° O. Apply drop of zinc 
solution and burn in an evaporating dish. A green disk is 
obtaiu(‘d if zinc is present. 

Cochineal. Extract 1 g of cochineal for four days with 20 
ml of alcohol and 60 ml of distilled water. Filter. 

Congo red. Dissolve 0.5 g of congo red in 90 ml of distilled 
water and 10 ml of alcohol. 

Cupferron (Baudisch’s reagent for iron analysis). Dis- 
solve 6 g of the ammonium salt of nitroso-pheny 1-hydroxyl- 
amine (cupferron) in 100 ml of H 2 O. Reagent good for one 
week only and must be kept in the dark. 
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Cupric acetate (Barfoed's reagent for reducing mono- 
saccharides). Dissolve 66 g of cupric acetate and 10 ml of 
glacial acetic acid in water and dilute to 1 liter. 

Cupric oxide, ammoniacal; Schweitzer's reagent (dis- 
solves cotton, linen and silk, but not wool). 

1 . Dissolve 6 g of cupric sulfate in 100 ml of boiling water, 
and add sodium hydroxide until precipitation is complete. 
Wash the precipitate well, and dissolve it in a minimum quan- 
tity of ammonium hydroxide. 

Bubble a slow stream of air through 300 ml of strong 
ammonium hydroxide containing 50 g of fine copper turnings. 
Continue for one hour. 

Cupric sulfate in glycerin-potassium hydroxide (reagent 
for silk). Dissolve 10 g of cupric sulfate, CUSO4.5H2O, in 100 
ml of water and add 5 g of glycerin. Add KOH solution slowly 
until a deep blue solution is obtained. 

Cupron (benzoin oxime). Dissolve 5 g in 100 ml of 95% 
alcohol. 

Cuprous chloride, acidic (reagent for CO in gas analysis). 

1 . Cover the bottom of a two-liter flask with a layer of cupric 
oxide about one-half inch deep, suspend a bunch of copper wire 
so as to reach from the bottom to the top of the solution, and 
fill the flask with hydrochloric acid (sp. gr. 1.10). Shake 
occasionally. When the solution becomes nearly colorless, 
transfer to reagent bottles, which should also c.ontain copper 
wire. The stock bottle may l)e refilled with dilute hydrochloric 
acid until either the cupric oxide or the copper wire is used up. 

Copper sulfate may be substituted for copper oxide in the 
above procedure. 

2. Dissolve 340 g of CUCI2.2H2O in 600 ml of cone. IICl and 
reduce the cupric chloride by adding 190 ml of a saturated 
.solution of stannous chloride or until the solution is colorless. 
The stannous chloride is prepared by treating 300 g of metallic 
tin in a 500 ml flask with cone. HCl until no more tin goes into 
solution. 

3 . (Winkler method). Add a mixture of 86 g of CuO and 
17 g of finely divided metallic Cu, made by the reduction of 
CuO with hydrogen, to a solution of HC/1, made by diluting 650 
ml of cone. HCl with 325 ml of water. After tlie mixture has 
been added slowly and with frequent stirring, a spiral of copper 
wire is suspended in the bottle, r€‘ac]iing all the way to the 
bottom. Shake occasionally, and wlien the solution becomes 
colorless, it is ready for use. 

Cuprous chloride, ammoniacal (^reagent for CO in gas 

analysis). 

1 . The acid solution of cuprous chloride as prepared above is 
neutralized with ammonium hydroxide until an ammonia odor 
persists. An excess of metallic copper must be kept in the 
solution. 

2. Pour 800 ml of acidic cuprous chloride, prepared by the 
Winkler method, into about 4 liters of water. Transfer the 
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precipitate to a 250 ml graduate. After several hours, siphon 
off the liquid above the 50 ml mark and refill with 7.5 % NH4OH 
solution which may be prepared by diluting 50 ml of cone. 
NH4OH with 150 ml of water. The solution is well shaken and 
allowed to stand for several hours. It should have a faint odor 
of ammonia. 

Dlchlorofluorescein Indicator. Dissolve 1 g in 1 liter of 
70 % alcohol or 1 g of the sodium salt in 1 liter of water. 

Dimethylgly oxime (diacetyl dioxime), 0.01 N. Dissolve 
O.G g of dimethylglyoxime, (CHaCNOIDa, in 500 ml of 95% 
ethyl alcohol. This is an especially sensitive test for nickel, 
a very definite crimson color being produced. 

Diphenylamine (reagent for rayon). Dissolve 0.2 g in 
100 ml of concentrated sulfuric acid. 

Diphenylamine sulfonate (for titration of iron with 
K2Cr207). Dissolve 0.32 g of the bari\im salt of diphenylamine 
sulfonic acid in 100 ml of water, add 0.5 g of sodium sulfate and 
filter off the precipitate of BaS04. 

Diphenylcarbazide. Dissolve 0.2 g of diphenylcarbazide 
in 10 ml of glacial acetic acid and dihite to 100 ml with 95% 
ethyl alcohol. 

Esbaeb's reagent (estimation of protein). To a water 
solution of 10 g of picric acid and 20 g of citric acid, add suffi- 
cient water to make one liter of solution. 

Esehka’s eompound. Two parts of calcined (“light”) 
magnesia arc thoroughly mixed with one part of anhydrous 
s. tlium carbonate. 

Fchling’s solution (reagent for reducing sugars). 

(a) Copper sulfate solution. Dissolve 34.60 g of CnS04.- 
5H2O in water and dilute to 500 ml. 

(b) Alkaline tartrate solution. Dissolve 173 g of potassium 
sodium tartrate (Rochelle salts, KNaC4ll406.4H20) and 50 g 
of NaOH in water and dilute when cold to 500 ml. 

For use, mix equal volumes of the t^^ o solutions at the time 
of using. 

Ferric-alum indicator. Dissolve 140 g of ferric-ammo- 
nium sulfate crystals in 400 ml of hot water. When cool, 
filter, and make up to a volume of 500 ml with dilute (6 A) 
nitric acid. 

Folin’s mixture (for uric acid). To 650 ml of water add 
500 g of (NH4)2S04, 5 g of uranium acetate and 6 g of glacial 
acetic acid. Dilute to 1 liter. 

Formaldehyde-suifuric acid (Marquis' reagent for alka- 
loids). Add 10 ml of formaldehyde solution to 50 ml of sulfuric 
Mcid. 

Froehde’s reagent. See ^uljomohjhdic add. 

Fuchsin (reagent for linen). Dissolve 1 g of fuchsin in 
100 nil of alcohol. 

Fuchsin- sulfurous acid (Schiff’s reagent for aldehydes). 
Dissolve 0.5 g of fuchsin and 9 g of sodium bisulfite in 500 ml 
of water, and add 10 nil of HCl. Keep in well-stoppered 
bottles and protect from light. 
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Gunzberg’s reagent (detection of HCl in gastric juice). 
Prepare as needed a solution containing 4 g of phloroglucinol 
and 2 g of vanillin in 100 ml of absolute ethyl alcohol. 

Hager’s reagent. See Picric acid. 

Hanus solution (for iodine number). Divssolve 13.2 g of 
resublimed iodine in one liter of glacial acetic acid which will 

E ass the dichromate test for reducible matter. Add sufficient 
romine to double the halogen content, determined by titration 
(3 ml is about the proper amount). The iodine may be dis- 
solved by the aid of heat, but the solution should be cold 
when the bromine is added. 

Iodine, tincture of. To 50 ml of water add 70 g of T 2 
and 50 g of KI. Dilute to 1 liter with alcohol. 

lodo-potassium iodide (Wagner’s reagent for alkaloids). 
Dissolve 2 g of iodine and 6 g of KI in 100 ml of water. 

Litmus (indicator). Extract litmus powder three times with 
boiling alcohol, each treatment consuming an hoTir. Reject 
the alcoholic extract. Treat residue with an equal w^eight of 
cold water and filter; then exhaust with five times its weight 
of boiling water, cool and filter. Combine the aqueous extracts. 

Magnesia mixture (reagent for phosphates and arsenates). 
Dissolve 55 g of magnesium chloride and 105 g of ammonium 
chloride in water, barely acidify with hydrochloric acid, and 
dilute to 1 liter. The ammonium hydroxide may be omitted 
until just previous to use. The reagent, if completely mixed 
and stored for any period of time, becomes turbid. 
Magnesium reagent. Bee S and O reagent. 

Magnesium uranyl acetate. Dissolve 100 g of IJO 2 - 
(C2H.s 02)2.2H20 in (iO ml of glacial acetic acid and dilute to 500 
ml. Dissolve 330 g of Mg(C2H302)2.4H20 in 00 ml of glacial 
acetic acid and dilute to 200 ml. Heat solutions to the boiling 
point until clear, pour the magnesium solution into the uranyl 
solution, cool and dilute to 1 liter. Let stand over night and 
filter if necessary. 

Mar me’ s reagent. See Potai^dum-cadmium iodide. 
Marquis’ reagent. See Formaldchydc-sulfuric acid. 
Mayer’s reagent (white precipitate with most alkaloids 
in slightly acid solutions). Dissolve 1.358 g of HgCl 2 in 60 
ml of water and pour into a solution of 5 g of KI in 10 ml of 
II 2 O. Add sufficient water to make 100 ml. 

Methyl orange indicator. Dissolve 1 g of methyl orange 
in 1 liter of water. Filter, if necessary. 

Methyl orange, modified. Dissolve 2 g of methyl orange 
and 2.8 g of xylene cyanole FF in 1 liter of 50 % alcohol. 

Methyl red indicator. Dissolve 1 g of methyl red in 600 
ml of alcohol and dilute with 400 ml of w^ater. 

Methyl red, modified. Dissolve 0.50 g of methyl red and 
1.25 g of xylene cyanole FF in 1 liter of 90 % alcohol. Or, dis- 
solve 1.25 g of methyl red and 0.825 g of methylene blue in 
1 liter of 90 % alcohol. 
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Millon’s reagent (for albumins and phenols). Dissolve 
1 part of mercury in 1 part of cold fuming nitric acid. Dilute 
with twice the volume of water and decant the clear solution 


after several hours. 

Mixed indicator. Prepared by adding about 1.4 g of xylene 
cyanole FF to 1 g of methyl orange. The dye is seldom pure 
enough for these proportions to be satisfactory. Each new lot 
of dye should be tested by adding additional amounts of the 
dye until a test portion gives the proper color change. The acid 
color of this indicator is like that of permanganate; the neutral 
color is gray ; and the alkaline color is green. Described by Hick- 
man and Linstcad, J. Chem. Soc. (Lon.), 2502 (1922). 

Molisch’s reagent. See ct-Naphifiol. 

a-Naptithoi (Molisch’s reagent for wool). Dissolve 15 g of 
a-naphthol in 100 ml of alcohol or chloroform. 

Nessler’s reagent (for ammonia). Dissolve 50 g of KI in 
the smallest possible quantity of cold water (50 ml). Add a 
saturated solution of mercuric chloride (about 22 g in 350 ml 
of water will be needed) until an excess is indicated by the 
formation of a precipitate. Then add 200 ml of 5 A NaOH and 
dilute to 1 liter. Let settle, and draw off the clear liquid. 

Nickel oxide, ammonlacal (reagent for silk). Dissolve 
5 g of nickel sulfate in 100 ml of water, and add sodium hydro- 
xide solution until nickel hydroxide is completely precipitated. 
Wash the precipitate well and dissolve in 25 ml of concentrated 
ammonium hydroxide and 25 ml of water. 

))-Nitrobehzene-azo-rcsorclnol (reagent for magnesium). 
Dissolve 1 g of the dye in 10 ml of N NaOH and dilute to 1 liter. 

Nitron (detection of nitrate radical). Dissolve 10 g of nitron 
(C20H1GN4, 4, 5-dihydro-l, 4-diphenyl-3, 5-phenyliinino-l , 

2, 4-triazole) in 5 ml of glacial acetic acid and 95 ml of water. 
The solution may be filtered with slight suction through an 
alundum crucible and kept in a dark bottle. 

a-Nitroso-^-naphthol. Make a saturated solution in 50 % 
acetic acid (1 part of glacial acetic acid with 1 part of water). 
Does not keep well. . 

Nylander’s solution (carbohydrates). Dissolve 20 g of 
bismuth subnitrate and 40 g of Rochelle salts in 1 liter of 8 % 


NaOH solution. Cool and filter. , 

Obermayer’s reagent (for indoxyl in urine). Dissolve 
4 g of FeCb in one liter of 34 Cl (sp. gr. 1.19). 

Oxine. Dissolve 14 g of HC9H6ON in 30 ml of glacial acetic 
acid. Warm slightly, if necessary. Dilute to 1 liter. 

Oxygen absorbent. Dissolve 300 g of ammonium chloride 
in one liter of water and add one liter of concentrated ammo- 
nium hydroxide solution. Shake the solution thoroughly. For 
use as an oxygen absorbent, a bottle half full of copper turnings 
is filled nearly full with the NH4CI-NH4OH solution and the 

^^Pasteur’s^^t^solut*®"' To one liter of distilled water 
add 2.5 g of potassium phosphate, 0.25 g of calcium phosphate, 
0 25 g of mamesium sulfate and 12.00 g of ammonium tartrate. 
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SPECIAL SOLUTIONS AND REAGENTS (Continued) 

Pavy’s solution (gluoose reagent). To 120 ml of Fehling’s 
solution, add 300 ml of NH 4 OH (sp. gr. 0.88) and dilute to 
1 liter with water. 

Phcnanthroline ferrous ion indicator. Dissolve 1 .485 g 
of phcnanthroline monobydrate in 100 ml of 0.025 M ferrous 
sulfate solution. 

Phenolphthalein. Dissolve 1 g of pheiiolphthalein in 
50 ml of alcohol and add 50 ml of water. 

Phenolsulfonic acid (determination of nitrogen as nitrate). 
Dissolve 25 g of phenol in 150 ml of cone. H 2 SO 4 , add 75 ml of 
fuming H 2 S 64 (15% SO 3 ), stir well and heat for two hours 
at 100° C. 

Phlorogluclnol solution (pentosans). Make a 3% phloro- 
glucinol solution in alcohol. Keep in a dark bottle. 

Phosphomolybdic acid (Soimenscheiu's reagent for alka- 
loids). 

1 . Prepare ammonium phosphomolybdate and after washing 
with water, boil with nitric acid and expel NIL; evaporate to 
dryness and dissolve in 2 N nitric acid. 

2. Dissolve ammonium molybdate in HNO3 and treat with 
phosphoric acid. Filter, wash the precipitate, and boil with 
aqua regia until the ammonium salt is decomposed. Evaporate 
to dryness. The residue dissolved in 10 % HNO.i constitutes 
Sonnenschein’s reagent. 

Phosphoric acid— sulfuric acid mixture. Dilute 150 ml 
of cone. H0SO4 and 100 ml of cone. H3PO4 (85 %) with water to 
a volume of 1 liter. 

Phosphotungstic acid (Scheibler^s reagent for alkaloids). 

1 . Dissolve 20 g of sodium tungstate and 15 g of sodium 
phosphate in 100 ml of water containing a little nitric acid. 

2. The reagent is a 10% solution of phosphotungstic acid in 
water. The phosphotungstic acid is prepared by evaporating 
a mixture of 10 g of sodium tungstate dissolved in 5 g of phos- 
phoric acid (sp. gr. 1.13) and enough boiling water to effect 
solution. Crystals of phosi)hotungstic acid separate. 

Picric acid (Hager^s reagent for alkaloids, wool and silk). 
Dissolve 1 g of picric acid in 100 ml of water. 

Potassium antimonate (reagent for sodium). Boil 22 g 
of potassium antimonate with 1 liter of water until nearly 
all of the salt has dissolved, cool quickly, and add 35 ml of 10 7c 
potassium hydroxide. Filter after standing over night. 

Potassium-cadmium iodide (Marme’s reagent for alka- 
loids). Add 2 g of Cdle to a boiling solution of 4 g of KI in 
12 ml of water, and then mix with 12 ml of saturated KI 
solution. 

Potassium hydroxide (for CO 2 absorption). Dissolve 300 
g of KOH in water and dilute to 1 liter. 

Potassium iodide- mercuric iodide (Bnuike's reagent for 
proteins). Dissolve 50 g of K I in 500 ml of water, and saturate 
with mercuric iodide (about 120 g). Dilute to 1 liter. 

134ti 



SPECIAL SOLUTIONS AND REAGENTS (Continued) 

Potassium pyrogallate (for oxygen absorption). For mix- 
tures of gases containing less than 28 % oxygen, add 100 ml of 
KOH solution (50 g of KOH to 100 ml of water) to 5 g of 
pyrogallol. For mixtures containing more than 28% oxygen 
the KOH solution should contain 120 g of KOH to 100 ml of 
water. 

Pyrogallol, alkaline. 

(a) Dissolve 75 g of pyrogallic acid in 75 ml of water. 

(b) Dissolve 500 g of KOH in 250 ml of water. When cool, 
adjust until sp. gr. is 1.55. 

For use, add 270 ml of solution (b) to 30 ml of solution (a). 

Rosollc acid (indicator). Dissolve 1 g of rosolic acid in 
10 ml of alcohol and add 100 ml of water. 

S and O reagent (Suitsu and Okuma’s test for Mg). Dis- 
solve 0.5 g of the dye (o-p-dihydroxy-monazo-p-nitrobenzene) 
in 100 ml of 0.25 N NaOH. 

Scheibler’s reagent. See Phoaphotungstic acid. 

Schiff’s reagent. 8cq Fuchmi-svlfurous acid. 

Schweitzer’s reagent. See Cupric oxide j ammoniacal. 

Soap solution (reagent for hardness in water). Dissolve 
100 g of dry castile soap in 1 liter of 80% alcohol (5 parts 
alcohol to 1 part water). Allow to stand several days and 
dilute with 70 % to 80 % alcohol until 6.4 ml produces a perma- 
nent lather with 20 ml of standard calcium solution. The 
latter solution is made by dissolving 0.2 g of CaCOa in a small 
amount of dilute HCl, evaporating to dryness and making up 
to 1 liter. 

Sodium bismuthate (oxidation of manganese). Heat 
20 parts of NaOH nearly to redness in an iron or nickel crucible 
and add slowly 10 parts of basic bismuth nitrate which has 
been previously dried. Add two parts of sodium peroxide, and 
pour the brownish-yellow fused mass on an iron plate to cool. 
When cold, break up in a mortar, extract with water, and 
collect on an asbestos filter. 

Sodium hydroxide (for CO 2 absorption). Dissolve 330 g 
of NaOH in water and dilute to 1 liter. 

Sodium nitroprusside (reagent for hydrogen sulfide and 
wool). Use a freshly prepared solution of 1 g of sodium nitro- 
prusside in 10 ml of water. 

Sodium oxalate, according to Sorensen (primary standard). 
Dissolve 30 g of the commercial salt in 1 liter of water, make 
sligiitly alkaline with sodium hydroxide, and let stand until 
perfectly clear. Filter and evaporate the filtrate to 100 ml. 
Uool and filter. Pulverize the residue and wash it several 
times with small volumes of water. The procedure is repeated 
until the mother liquor is free from sulfate and is neutral to 
l)henolphthalein. 

Sodium plumbite (reagent for wool). Dissolve 5 g of 
sodium hydroxide in 100 ml of water. Add 5 g of litharge and 
boil until dissolved. 


1347 



SPECIAL SOLUTIONS AND REAGENTS (Continued) 


Sodium poly sulfide. Dissolve 480 g of Na2S.9H20 in 500 
ml of water, add 40 g of NaOH and 18 g of sulfur. Stir thor- 
oughly and dilute to 1 liter with water. 

Sonnenschein’s reagent. See Phosphomolybdic acid. 

Starch solution. 

1 . Make a paste with 2 g of soluble starch and 0.01 g of 
Hgl 2 with a small amount of water. Add the mixture slowly to 
1 liter of boiling water and boil for a few minutes. Keep in a 
glass stoppered bottle. If other than soluble starch is used, 
the solution will not clear on lioiling; it should be allowed to 
stand and the clear liquid decanted. 

2. A solution of starch which keeps indefinitely is made as 
follows: Mix 500 ml of saturated NaCl solution (filtered), 80 
ml of glacial acetic acid, 20 ml of water and 3 g of starch. 
Bring slowly to a boil and boil for two minutes. 

3 . Make a paste with 1 g of soluble starch and 5 mg of HgTo, 
using as little cold water as possible. Then pour about 200 ml 
of boiling water on the paste and stir immediately. This will 
give a clear solution if the paste is prepared correctly and the 
water actually boiling. Cool and add 4 g of KI. Starch solu- 
tion decomposes on standing due to bacterial action, but this 
solution will keep a long time if stored under a layer of toluene. 

Stoke’s reagent. Dissolve 30 g of FeS 04 and 20 g of 
tartaric acid in water and dilute to 1 liter. Just before using, 
add concentrated NH4OH until the precipitate first formed is 
redissolved. 

Sulfanilic acid (reagent for nitrites). Dissolve 0.5 g of 
sulfanilic acid in a mixture of 15 ml of glacial acetic acid and 
135 ml of recently boiled water. 

Sulfomolybdic acid (Froehde’s reagent for alkaloids and 
glucosides). Dissolve 10 g of molybdic acid or sodium molyb- 
date in 100 ml of cone. H2SO4. 

Tannic acid (reagent for albumen, alkaloids and gelatin). 
Dissolve 10 g of tannic; acid in 10 ml of alcohol and dilute with 
water to 100 ml. 

Titration mixture. Sec Ziwvurrnann-EHnhardt rvagrrd. 

o-Toiidine solution (residual chlorine in water analysis'). 
Prepare 1 liter of dilute HCJ (100 ml of HCl (sp. gr. 1.19) in 
sufficient w^ater to make 1 liter). Dissolve 1 g of o-tolidine in 
100 ml of the dilute HCl and dilute to 1 liter with dilute HCl 
solution. 

Trinitrophenol solution. See Picric acid. 

Turmeric paper. Impregnate white, unsized paper with 
the tincture, and dry. 

Turmeric tincture (reagent for borates). Digest ground 
turmeric root with several quantities of water which are dis- 
carded. Dry the residue and digest it several days with six 
times its weight of alcohol. Filter. 

Uffelmann’s reagent (turns yellow in presence of a lactic 
acid). To a 2% solution of pure phenol in water, add a water 
solution of FeCls until the phenol solution becomes violet 
in color. 
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SPECIAL SOLUTIONS AND REAGENTS (Continued) 

Wagner’s reagent. See lodo-potassium iodide. 

Wagner’s solution (used in phosphate rock analysis to 
prevent precipitation of iron and aluminum). Dissolve 25 g 
of citric acid and 1 g of salicylic acid in water and dilute to 1 
liter. Use 50 ml of the reagent. 

WiJ’s iodine monochloride solution (for iodine number). 
Dissolve 13 g of resublimcd iodine in 1 liter of glacial acetic 
acid which will pass the dichromate test for reducible matter. 
Set aside 25 ml of this solution. Pass into the remainder of 
the solution dry chlorine gas (dried and washed by passing 
through H2SO4 (sp. gr. 1.84)) until the characteristic color of 
free iodine has been discharged. Now add the iodine solution 
which was reserved, \intil all free chlorine has been destroyed. 
A slight excess of iodine does little or no harm, but an excess 
of chlorine must be avoided. Preserve in well stoppered, 
amlier colored bottles. Avoid use of solutions which have been 
prepared for more than 30 days. 

WIj’s special solution (for iodine number — Analyst 58, 
523 -7, 1933). To 200 ml of glacial acetic acid that will pass the 
dichronuite test for reducible matter, add 12 g of dichloroamine 
T (paratoluene-sulfonedichloroamide), and 16.6 g of dry KI 
(in small quantities with continual shaking until all the KI 
has dissolved). Make up to 1 liter with the same quality of 
acetic acid used above and preserve in a dark colored bottle. 

Zimmermann-Beinhardt reagent (determination of 
iron). Dissolve 70 g of MnS04.4H20 in 500 ml of water, add 
125 ml of cone. H2SO4 and 125 ml of 85% H3PO4, and dilute to 
1 liter. 

Zinc chloride solution, basic (reagent for silk). Dis- 
solve 1000 g of zinc chloride in 850 ml of water, and add 40gof 
zinc oxide. Heat until solution is complete. 

Zinc uranyl acetate (reagent for sodium). Dissolve 10 g 
of IT02(C2H302)2..2H20 in 6 g of 30% acetic acid with heat, if 
necessary, and dilute to 50 ml. Dissolve 30 g of Zn(C2H302)2.- 
2H2O in 3 g of 30% acetic acid and dilute to 50 ml. Mix the 
two solutions, add 50 mg of Na(4, allow to stand over night 
and filter. 
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STANDARD SOLUTIONS FOR VOLUMETRIC 
ANALYSIS 

Acids 

Hydrochloric acid, normal. (36.465 g per liter) (a) 180.15 
g of constant boiling point (760 mm) acid diluted to 1 liter gives 
an exactly normal solution, (b) Concentrated HCl diluted to 
d 1.020 is approximately normal, (c) Concentrated HCl con- 
tains about one- third of its weight of HCl and 120 g diluted with 
water to 1 liter will give an acid slightly greater than normal. 
Solutions prepared as in (b) or (c) are most accurately stand- 
ardized by precipitation as AgCl. 

Hydrochloric acid solutions, standard, by the method of 
G. A. Hulett and W. D. Bonner. Jour, Am, Chem. Soc. 31, 
390 (1909). Standard HCl is easily prepared by starting with 
HCl of about d 1.10, made up with an ordinary hydrometer, 
distilling off and discarding the first three-fourths of the liquid 
taken; the distillate which is then collected does not differ by 
more than one part in 10,000 from the values in the table below. 
This constant boiling acid is not hygroscopic or noticeably 
volatile and is easily weighed in a small flask. By tlie use of a 
capillary pipette, to adjust the last amount of acid, it is a very 
simple matter to weigh out 180.15 g to less than 10 mg and this 
furnishes suliicient acid to make a liter of normal solution with 
an accuracy that is seldom attained even with very elaborate 
precautions. 

Constant Boiling Hydeociiloric Acid 


Bonner-Titus, J.A C S . 53* 033, 1030; Bonner- Wall ace, J A C.S , 53, 1747 


Pres- 

sure 

B.P. 

Den- 

sity 

IICl 

Pres- 

sure 

B.P. 

i 

Den- 

sity 

% 

HCl 

g for 1 1 
of N 
sol. 

100 

62 4 

1 1095 

22 07 

600 

102 209 

1 0980 

20 638 

176 .52 

200 

75 0 

1 1058 

22 202 

700 

106 424 

1 0966 

20 360 

178 93 

300 

84 9 

1 1031 

21 660 

760 

108 584 

1 0959 

20 222 

180 15 

400 

92 080 

1 1010 

21 235 

800 

110 007 

1 0955 

20 155 

180 74 

500 

97,578 

1.0993 

20 916 

1000 

116 1851 

1 0933 

19 734 




1200 

122 38 

1 0917 

19 42 



Slightly different figures are given for a range near atmos- 
pheric pressure by Hollingsworth and Foulk. 


Bar. 

pressure 

HCl 

by weight 

Wt HCl sol. 
for 1 mole HCl 

770 

20 197 

180 407 

760 

20 221 

180 193 

750 

20.245 

179 979 

740 

20 269 

179 766 

730 

20.293 

179.555 
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SOLUTIONS FOE VOLUMETRIC ANALYSIS 
(Continued) 

Nitric acid, normal. (63.016 g per liter) Use a colorless 
acid, d 1 .3 ± , free from chlorine and nitrous acid; a yellow color 
due to lower oxides of nitrogen is removed by adding about 
2 volumes of water, boiling, cooling and then diluting to volume. 
65 ml or 93 g of acid, d 1.42 diluted to 1 liter gives an acid 
slightly greater than normal. Standardize by titration with 
standard alkali. 

Oxalic acid, normal. H- 2 C 204 (63.023 g of H 2 C 2 O 4 . 2 H 2 O or 
45.008 g of H- 2 C 204 per liter) Because of the uncertainty in the 
amount of water of crystallization, standards in dry climates 
(cannot be prepared directly by dissolving a weighed quantity 
of acid. However, in a humid atmosphere finely ground oxalic 
acid crystals may be exposed to the air for a few hours, and 
brought to the proper composition. Unless this is done it is 
necessary to standardize the solution against alkali of known 
concentration using phenolphthalein as an indicator. Deci- 
normal or less concentrated solutions are unstable and should 
be prepared fresh vhen needed; more concentrated solutions 
may deposit some of the acid when cooled to low temperatures 
but they are fairly stable at room temperature when protected 
from light. 

Potassium acid phthalate, decinormal. (KHC8H4O4, 
10.207 g per 500 ml) This monobasic acid is recommended for 
the preparation of standard acid solutions, since it has a high 
equivalent weight, is anhydrous, stable, non-hygroscopic, and 
can be purchased with a purity factor of 99.95%. Spread 
10-1 1 g of the salt in a thin layer on a watch glass and dry at 
110 - 120 ° C in an electric oven for 2-3 hours. Cool in a desic- 
cator and weigh to the nearest milligram. Transfer the salt to 
a 500 ml volumetric flask, with aid of a funnel, and reweigh the 
watch glass with any adhering jiowder. Dissolve the salt in 
the flask, dilute to volume, and mix thoroughly. C'onipute 
the normality of the solution by the eej nation 

Weight of salt X purity 
Normality = ^ ^ - - 102.07 

Potassium acid phthalate is suitable for the titration of carbon- 
ate-free strong bases, using phenolphthalein indicator, but is 
not suitable for titration of ammonium hydroxide. 

Succinic acidj decinormal. H 2 C 4 H 4 O 4 (5.9023 g per liter) 
Dry ^6 g of pure succinic acid in an open weighing bottle at 
105° for about 10 hours; cool in a desiccator. Weigh out 
accurately 2.9512 g, brush into a 400 ml beaker and dissolve in 
150-200 ml of water; pour the solution into a 500 ml graduated 
flask, rinsing out the beaker several times to insure complete 
transference of the acid. Dilute to exactly 500 ml and mix 
thoroughly. This prepares an exact decinormal solution. 

Sulfuric acid, normal. (49.04 g per liter) Take 30 ml of 
pure, concentrated H2SO4, d 1.84 and pour it cautiously and 
slowly into about 3-4 volumes of water, cool, mix thoroughly 
and dilute to 1 liter. Standardize by titration with standard 

1351 



SOLUTIONS FOR VOLUMETRIC ANALYSIS 
(Continued) 

NaOH or KOH solutions with phenol phthalein as indicator. 
For a deciiiornial solution use 3 ml H 2 SO 4 per liter and proceed 
as above. Sulbiric acid is obtained easily in a pure form; the 
normal acid solution is not affected by boiling (advantage over 
similar HNO 3 or HCl solutions); when used with lime or similar 
compounds, it gives precipitates and for such cases HCl is 
preferable. 


Bases 

For the titration of weak acids, bases should be made free of 
carbonate and used with phenolphthalein indicator. Such 
solutions should be stored in siphon-equipped bottles and pro- 
tected from carbon dioxide by a soda-lime tube on the air inlet. 
The burette used for the titration should be capped by a one- 
hole stopper bearing a small tube of soda lime. If a base is to 
be used only for the titration of strong acids, it is unnecessary 
to remove carbonate or to protect tlie solution from carbon 
dioxide, since absorption of the latter does not change the 
alkaline value of the solution. Bases containing carbonate 
should Vje used with methyl orange indicator. 

Potassium hydroxide, normal. (50.108 g per liter) Dis- 
solve 04 g of potassium hydroxide, of assay value 85 % or better, 
in water and dilute to 1 liter. Standardize as directed for 
sodium hydroxide. 

Sodium hydroxide, deelnormal. Carbonate free. Pre- 
pare the carbonate free solution by one of the following methods: 

1 . Dissolve 0 g of sodium hydroxide in 200 ml of water, 
heat to boiling, and slowly add to the boiling solution 5 ml ol 
5 % barium chloride solution. Allow the precipitate to settle, 
add a few drops of barium chloride solution and notice whether 
a fresh precipitate forms. If more precipitate is formed, add 
another 5 ml of the reagent, and again test for completeness of 
precipitation of carbonate. Continue in this manner until no 
further precipitate forms. Allow the precipitate to settle, 
decant off two-thirds of the clear solution, and dilute to 1 liter 
with freshly boiled water. Standardize by titrating weighed 
O.G-0.8 g portions of dry potassium acid phthalate, dissolved 
in 100 ml of water. Use phenolphthalein indicator. 

2 . (Recommended method) Dissolve 7 g of sodium liydroxide 
in 7 ml of water luid filter the viscous liquid through an asbestos 
mat in a Gooch crucible, with aid of suction. Catch the filtrate 
in a small dry test tube. Do not wash the residue. Pour off 
two-thirds of the clear filtrate and dilute to 1 liter with freshly 
boiled water. 

3 . Place within an empty vacuum desiccator a beaker of 
water and a dry beaker containing 2.3 g of sodium metal, cut 
into thin shavings. The sodium must be clean and free of oil. 
Connect the desiccator to a water aspirator pump and evacuate. 
In the atmosphere of water vapor thus formed, the sodium 
metal quickly reacts to form sodium hydroxide. Continue to 
evacuate the desiccator until all the metal lias dissolved and a 
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SOLUTIONS FOR VOLUMETRIC ANALYSIS 
(Continued) 

clear solution remains in the beaker. Dilute all this solution 
to 1 liter with freshly boiled water. 

Sodium hydroxide, normai. (40.005 g per liter) Dissolve 
42 g of sodium hydroxide sticks or pellets, of assay value 95 % 
or better, in water and dilute to 1 liter. Standardize with 
normal hydrochloric acid or sulfuric acid, using methyl orange 
indicator. 


Oxidizing and Reducing Solutions 

Arsenite, alkaline, decinormal. As“'— >As'^ (4.9465 g 
AS2O3 per liter; equivalent to 0.0126932 g I or 0.0035457 g Cl 
per ml) Dissolve 4.9465 g of pure sublimed AsaOs in a concen- 
trated solution of 4 g of NaOH, add 100 ml of a saturated 
NaHCOa solution and dilute to 1 liter. Do not warm the 
solution above 60° C when dissolving the AS2O3. Standardize 
against standard iodine solution with a starch indicator. 

Ceric sulfate (oxidizing agent). Ceric sulfate is a strong 
oxidizing agent in acid solutions, is stable over a long period, 
can be used to titrate reducing agents in the presence of HCl 
and has only one valence change from 4 to 3. It can be used as 
a volumetric reagent in acid medium only since perceric com- 
pounds are formed in an alkaline medium. It cannot be used 
as its own indicator if the solution is colored. 

1 . The solution is made up for use by adding 64-66 g of 
ceric ammonium sulfate, Ce(S04)2.2(NIl4)2S04.2H20 or 35-40 g 
of ceric sulfate, Ce (804)2, to a solution of 500 ml of H2O and 
28 ml of concentrated II2S04. The solution should be stirred 
until all is dissolved and 500 ml more of distilled water added. 

2. Alternative method. To 35 g of ceric oxide in a 600 ml 
beaker, add 46 ml of concentrated H2SO4. Carefully add 50 
ml of water and heat at boiling for five minutes. CV>ol some- 
what and add, carefully, 450 ml of water. Digest until solution 
is complete. Filter, if necessary, dilute to 10(X) ml and 
standardize. 

The solution can be standardized against arsenious oxide 
dissolved in NaOH and acidified with H2SO4; against sodium 
oxalate or electrolytic iron by the Zimmermann-Reinhardt 
Method, using sodium diphenylaminc sulfonate as indicator. 
The indicator acid is tri-ortho-phenanthroline ferrous sulfate, 
(Ci2H8N2.H20)FeS04. The reaction involved in the stand- 
ardization with sodium oxalate is H2C2O4 -f 2 Ce (864)2 = 
2CO2 + 062(804)3 + H2SO4. 

An amount of sodium oxalate is weighed out which will require 
25-35 ml of 0.1 AT ceric sulfate solution for titration. To this is 
added 10-20 ml of concentrated IICl, 5 ml of 0.005 M iodine chlo- 
ride and enough water to make a volume of 1 00 ml. The solution 
should be heated to 50° C, 1 drop of indicator added, and the 
solution titrated with ceric sulfate until the solution becomes 
pale blue in color and there is no return of any pink color after 
one minute. The temperature should not fall below 45° C. 

Ceric sulfate may be used to titrate ferrous chloride according 
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to the reaction: 2FeCl2 + 2 Cc(S 04)2 + 2HC1 = 2FeCl3 + 
062(^04)3 112804. 

Calcium may be precipitated as the oxalate, dissolved in 
dilute HCl and titrated with ceric sulfate. Chromium, 
arsenic, ferrocyanide and hydrogen peroxide may be titratecl 
vith ceric sulfate. 

Iodine, decinormal. I 2 — >2HI (12.6932 g per liter) Dissolve 
about 13.5 g of pure sublimed iodine in a solution of 24 g of K1 
in 200 ml of HaO and dilute to 1 liter. The solution is stand- 
ardized by adding the iodine to a known volume of standard 
thiosulfate with a few drops of starch solution for the indi(;ator. 

Potassium dichromate, decinormal. Cr'*— >Cr‘“ (4.904 
g per liter) Grind about 5 g of potassium dichromate, of the 
purest grade obtainable, spread in a thin layer on a w'at(;h glass, 
and dry in an electric oven at 120-140° C for 2-4 hours. Cool 
in a desiccator and weigh to the nearest milligram. Transfer 
the powder to a 1 liter volumetric flask, with the aid of a funnel, 
and reweigh the watch glass with any adhering powder. Add 
water to the flask, shake until the sample is dissolved, dilute to 
volume and mix thoroughly, ('ompute the normality from the 
equation 


Normality = 


Weight potassium dichromatc 
49.04 


If pure dichromatc is not available the solution may be 
standardized by iron wire or against an iron ore of knowui 
analysis. Weigh out three 0.2 g samples of clean, bright iron 
wire (prepared ^Tor standardization with purity factor of 
99.8%) and transfer each to a 500 ml Erlenrneyer flask. Dis- 
solve the wire in 10 ml of concentrated hydrochloric acid, 
keeping the flask covered with a small watch glass until solution 
is complete. Disregard a small residue of carbon which may 
remain in the solution as black particles. Rinse off the watch 
glass, heat the solution nearly to boiling and add stannous 
chloride solution (5 g of salt dissolved in 10 ml of concentrated 
hydrochloric acid, and diluted to 100 ml) a drop at a time until 
the solution is colorless. Avoid an excess of over one drop of 
stanru)us chloride. Cool completely and pour in 10 ml of satu- 
rated mercuric chloride solution. Allow to stand 2 minutes, 
then add a well cooled solution of 5 ml of 85 % phosphoric acid 
in 2(K) ml of 3 N sulfuric acid (8:100). Add 6-8 drops of an 
indicator solution (containing 3 g of the sodium or barium salt 
of diphenylamine sulfonic acid per liter) and titrate with 
dichromatc solution to the first appearance of a purple or 
violet tinge. The titration shoidd be made slowly, since the 
reaction proceeds rather slowdy. Run a blank. From the net 
volume of dichromate, compute the normality by the equation 
M Tf — of iron wire X purit y of iron 

orma 1 y — dichromate X 0.05584 

Potassium permanganate, decinormal. Mn^*^->Mn“ 

(3.1606 g per liter) Dissolve 3.3 g of dry KMn 04 in 1 liter of 
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distilled water and allow to stand at least 24 hours in a clean 
glass-stoppered bottle. The reasons for not using the freshly 
prepared solution are: 1st, the reducing agents in the water 
(dust, etc.) are thus all oxidized, and 2nd, any MnOa formed 
by this reduction is permitted to settle. The solution is then 
carefully siphoned through a clean glass tube into clemi beakers, 
discarding the first 25 ml of solution and the last inch of the 
solution in the bottle which contains the precipitated MnO^; 
the KMn 04 solution should never be permitted to come in 
contact with rubber, filter paper or other organic matter. 
Hie solution in the beakers is now poured back into a clean 
bottle and standardized against sodium oxalate. Weigh out 
several 0.25-0.30 g samples of sodium oxalate having an assay 
^'alue of 99.95 %, transfer each portion to a 000 ml beaker, and 
dissolve in 250 ml of dilute sulfuric acid (5:95). Stir until the 
oxalate has dissolved, then add rapidly* from a burette about 
95% of the amount of permanganate needed for complete 
oxidation of the sample (a preliminary titration is made with 
one sample to determine the approximate amount of permanga- 
nate needed). Allow the solution to stand until the permanga- 
nate is decolorized, then heat to 55-00° C and complete the 
titration at this temperature, stirring gently with a thermo- 
meter and allow ing each drop to be(*ome decolorized before add- 
ing the next. The end point is showm by a faint pink tinge 
wdiich persists for 30 seconds. Run a blank on 250 ml of dilute 
sulfuric acid, heated to 60° C. From the net volume of perman- 
ganate, compute the normality by the equation 

AT Vi r — sodium oxalate X p urity 

oima 1 j Volume permanganate X 0.067 

Sodium thiosulfate, decinormal. 2NaaS208— >Na2S406 
(24.8192 g of Na2S203.5H20 per liter) Do not dry the sodium 
thiosulfate in an oven as it can be obtained almost pure; weigh 
out 25.0 g and dilute to exactly 1 liter. After mixing thor- 
oughly, the solution is allowed to stand two wrecks. Jf free 
sulfur has separated, the clear liquid is siphoned oflf. The 
solution is standardized indirectly by titration with potassium 
dichromate (see above). Dissolve 5 g of KT and 4 g of NaHCOa 
in 300 ml of H 2 O in a 500 ml Erleiimeyer flask at room tempera- 
ture and then add HCl slowdy, swdrling the flask, until there is 
no more evolution of CO 2 and then add about 10 ml more acid; 
add 35 ml of 0.1 N K2Cr207, mixing the solutions, rinse the 
sides of the flask with a few ml of water, allowing it to form a 
layer over the solution without mixing; stopper the flask and 
allow to stand about 10 minutes. Then with thorough mixing 
run in thiosulfate until the solution is a light yellow, add a few 
drops of starch solution and continue with a slow addition of 
thiosulfate until the bright blue color has disappeared and only 
tlie pale green color of CrCb remains. 

* The method Kiven for standardization is based upon the directions of 
Fowler and Bright, Bur. Stand. J. Res., 15, 193 (1935), 
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REAGENTS FOR SEMI-MICRO QUALITATIVE 
ANALYSIS 

Compiled by D. W. Pearce 

The following reagents have been found extremely sensitive 
as confirmatory tests for the ions indicated. In most cases 
separation from other ions by micro or semi-micro technique 
should precede the test. For interferences, references to 
original literature, and detailed procedures see Feigl, *‘Quali- 
tativ Analyse mit Hilfe von Tupfelreactionen”, or Engeldcr, 
Dunkelberger and Schiller, ‘‘Semi-Micro Qualitative Analysis”. 
Also see table, Organic Analytical RcagenU^ for other reagents. 

Ammonium molybdate. Dissolve 15 g of ammonium 
molybdate in 300 ml of water, add 100 ml of nitric acid (1:2) 
and saturate with ammonium nitrate. Fine yellow precipitate 
for H 2 P 04 “ (cold) or H- 2 As 04 “ (60° C) in nitric acid solution. 

Aniline sulfate. Concentrated solution of aniline sulfate 
in concentrated sulfuric acid. Reagent gives instant blue 
color with CIO3”; other strong oxidants as NOs” give the blue 
color much more slowly. 

Benzidine acetate^cupric acetate, (a) Dilute 47.5 ml 
of saturated benzidenc acetate solution to 100 ml. (b) Dis- 
solve 0.286 g of cupric acetate in 100 ml solution. Solution 
(a) ■+■ solution (b) on spot paper gives blue color wdth HC'N 
vapors. 

o-Benzoinoxime. 5% alcoholic solution. Green precipi- 
tate with Cu"^"^ in slightly ammoniacal solution. 

Bettendorf’s reagent. Saturated solution of SnCU in com 
centrated HCl. Brown color or black precipitate upon adding 
As'^'’ (immediate) or As*^® (on standing), to excess of the reagent. 

Brucine reagent. 0.02 g of brucine dissolved in 100 ml of 
concentrated sulfuric acid. Test solution -f concentrated sul- 
luric acid + brucine reagent gives fleeting red color with 
NO3-, NO2-, or CIO3- 

Cacothelin. Fresh, saturated aqueous solution of cacothe- 
lin. Use a drop of reagent on test paper, warm till only 
slightly damp; drop of Sn’^^ (reduced by means of Mg powder) 
gives violet color. Antimony does not interfere. 

Cinchonin — potassium iodide reagent. One gram of 
cinchonin is dissolved in 100 ml of water upon the addition of 
a few drops of HNO3 and warming; add 2 g of KT. Bright 
red-orange precipitate with Bi"^"^^, brown with Cu"^"^, yellow 
with Pb+‘^, white with Cd^"^, and cream with in slightly 

acid solution. 

Cobalticyanide paper (Rinnmann’s green test). Saturate 
quantitative filter paper in a solution of 4 g of K3Co(CN)6 and 
1 g of KCIO3 in 100 ml of water. Dry. Add drop test solu- 
tion and ash the paper in a crucible over flame. Green ash — 
presence of Zn”^^. 

^-Dlmethylamlnobenzylldenerhodanlne. Saturated 
Bolution of the crystals in acetone. (Dissolve equi-molecular 
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REAGENTS FOR SEMI-MICRO QUALITATIVE 
ANALYSIS (Continued) 

amounts of rhodamine and p-dimethylaminobenzaldehyde in 
glacial acetic acid, warm on steam bath. Product may be 
crystallized out on addition of water.) Reagent for detection 
of Ag*^ (and Hg’*"'^) in nitric acid solution. Red-violet 
precipitate. 

Dimethylglyoximc. 1 g dissolved in 100 ml of alcohol. 
In presence of much Co'^"' first add slight excess NaCN, warm 
till decidedly orange, add reagent and AgNOa. Pink to red 
precipitate — presem^e of Ni++. 

Diphenylcarbazide. 1 % alcoholic solution, freshly pre- 
pared. Violet or blue precipitate in neutral or slightly acid 
solution of Hg(N03)2- 

«-Nitrobcnzcncazoresoreinol. 0.001 g dissolved in 100 
ml of 2 N NaOH. Sky blue precipitate with Mg"*"^. 

Potassium thiocyanate. Saturated aqueous solution. 
With HCl solution of 00^“^ yields deep blue color; best observed 
w'hcn extracted with amyl alcohol-ether (1:6). if 

present, to be reduced with crystal of Na^SsOs. 

Rhodamine B. Dissolve 0.01 g of tetracthylrhodamine in 
100 ml of water. Violet color with Sb"^^ (oxidized with KNO 2 
crystal). Tin does not interfere. 

Sodium nitroprusside. Freshly prepared 1 % aqueous 
solution. Deep violet color with S (alkaline). 

Sulfanilic acid — a-naphthylamine. (a) 0.4 g of sulfanilic 
acid in 100 ml of 10% acetic acid, (b) 0.5 g of a-naphthyl- 
amine boiled in 100 ml of water; filter. Acetic acid + solution 
(a) -h solution (b) gives brilliant red color with NO 2 ”. 

Tetramethyldiaminodiphenylmethane. Acetic acid 
solution. Blue color as sensitive test for Pb'^'^. (Must be 
previously oxidized to PbOa in ammonia solution with H 2 O 2 
and the latter decomposed by warming or standing.) 

Zinc uranyl acetate. Dissolve 10 g of uranyl acetate, with 
warming, in 6 g of 30 % acetic acid; dilute to 50 ml. Treat 30 g 
of zinc acetate with 3 g of 30% acetic acid; dilute to 50 ml. 
Mix the two solutions, add a trace of NaCl, let stand 24 hours 
and filter out the precipitate. Yellowish-green crystalline 
precipitate with Na"^. 

Zirconium alizarin sulfonate reagent, (a) Dissolve 
0.05 g of zirconium nitrate in 50 ml of H 2 O and 10 ml of con- 
centrated HCl. (b) Dissolve 0.05 g of alizarin red S in 50 ml 
of H 2 O. Mix (a) and (b) to make the reagent. Gives imme- 
diate yellow color with F“ (oxalates or phosphates interfere, 
giving yellow color slowly). 
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ACID DILUTION BY VOLUME 

The volume of pure acid (or water) which must be added to 50 cm* of water 
(or acid) to give solutions of specific gravity shown. Temperature 20®C. 
Taken from curves prepared by W. W. Stiles, based on experimental determi- 
nations. The values are approximate only. 


Sulfuric Acid 

Sulfuric Acid 

Hydrochloric acid 

Nitric acid 


Acid 


Acid 


Acid 


Acid 

Sp. gr. 

cm* 

Sp. gr. 

cm* 

Sp. gr. 

cm* 

Sp. gr. 

cm* 





0 9982 


0 9982 

0 0 

0 9982 

0 0 

1 45 

38 4 


0 4 

1 00 

0.2 

1 01 

0 2 

1 46 

40 2 

1 005 

1 4 


1 1 

1 02 

0 5 

1 47 

42 3 

1 010 

2.7 

1 02 

1 9 

1 03 


1 48 

44 5 

1 015 

4.1 

1 03 

3. 

1 04 

1 3 

1 49 

46 6 

1 020 

5 6 

1 04 

4.1 

1 05 

1 7 

1 50 

48 7 

1 025 

1 030 

7 1 

8 6 

■BgM 

5 2 

6 4 


2 2 


Water 

cm* 

1 07 

1 08 

1 09 

2 7 

3 2 

Sp. gr. 

1 035 

1 040 

10 2 

11 8 

■h9 

7 7 
9.1 

3 7 

1 51 

49 3 

1 045 

13 8 

1 09 

10.6 

1 10 

4 3 

1 52 

47 2 

1 050 

15 9 

1 10 

12. 

1 11 

4 9 

1 53 

45 2 

1 055 

18 4 

1 11 

13 5 

1 12 

5 5 

1 54 

43 3 

1 060 

21 1 

1 12 

15 1 

1 13 

6 2 

1 55 

41 4 

1 065 

24 

1 13 

16 8 

1.14 

6 9 

1 56 

39 5 

IMgwil 

26 8 

1 14 

18 6 

1 15 

7 6 

1 57 

37 7 

1 075 

30 

1 15 

20 3 

■m 

8 3 

1 58 

36 0 

1 080 

33 7 

1 16 

22 3 


9 0 

1 59 

34 3 

1 085 

37 9 

1 17 

24 4 

■19 

9 7 

1 60 

32.8 

1 090 

42 2 

] 18 

26 7 


10 5 

1 61 

31 4 

1 095 

47 0 

1 19 

29 3 

1 20 

11.3 

1 62 

1 63 

30 0 

28 6 

1 100 

47.8 


32 1 

35 1 

1.21 

12.1 


Water 

cm* 

1 22 

12 9 

1 64 

27 2 

Sp, gr. 

1 22 

38 3 

1 23 

1 24 

13 7 

14 5 

1 65 

25 9 

1 23 

41 8 

1 66 

24 6 

1.105 

42 2 

1 24 

45 6 

1 25 

15 3 

1 67 

23 3 

1 110 

37 6 

33 7 

1 25 

49 4 

1 26 

16 1 

1 68 

22 0 

1 115 


Water 

cm* 

1 27 

16 9 

1 69 

20 7 

1 120 

30 0 

Sd. gr. 

1 28 

1 29 

17 8 

18 7 

1 70 

1 71 

19 4 

18 1 

1 125 

26 4 

1 130 

23 2 

1 26 

46 9 

1 30 

19 6 

1 72 

16 9 

1 135 

20 0 

1 27 

43 2 

1 31 

20 6 

1 73 

15 6 

1 140 

17 2 

1 28 

39 3 

1 32 

21 6 

1 74 

14 3 

1 145 

14 8 

1 29 

35 5 

1.33 

22 7 

1 75 

13 0 

1 150 

12 4 

1 30 

31 7 

1 34 

23 8 

1 76 

11 7 

1 155 

10 

1 31 

28 2 

1 35 

25 0 

1 77 

10 4 

1.160 

8 

1 32 

24 9 

1 36 

26 2 

1 78 

9 1 

1.165 

5 9 

1 33 

21 8 

1 37 

27 4 

1 79 

7 6 

1 170 

3 9 

1 34 

18 8 

1.38 

28 6 

1 80 

6 0 

1 175 

2 1 

1 35 

15 9 

1 39 

29 8 

1 81 

4 4 

1 180 

0 6 

1 36 

12 9 

1 40 

31 1 

1 82 

2 8 

1 185 

0.0 

1 37 

9 9 

1 41 

32 5 

1 83 

.5 



1 38 

7 1 

1 42 

33 9 





1 39 

4 5 

1 43 

35 4 





1 40 

2 1 

1.44 

36 8 





1.408 

0.0 
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ORGANIC ANALYTICAL REAGENTS 


Compiled bv John H. Yoe 


Determination 

n 

Reagent 

Reference 

Aldehydes .... 

Di met hy 1 -d i hydro- 

Ind Eng Chem., Anal. Ed 3, 3»i.> 


resorcin (Dirnedon) 

(1931) 

Aluminum ... . 

Alizarin S 

J. Am. Chern. Soc. 50, 748 (1928) 


Ammonium salt of 

“ 49, 2395 (1927) 


aunn ti icai boxylic 
acid (“ Aluminon") 

1 “ 55, 2437 (1933) 


Ammonium salt ot 

Bull soc chini. Belg , 36, 288 


nitrosoplienyl hy- 

droxylamine (“Cup- 
ferron”) 

(1927) 


Eriochrome cyanine 

Z anal Chem. 96, 91 (1934) 


Hematoxylin 

Ind. Eng Chem 16, 233 (1924) 


8-Hydi oxyquinolme 

J Am. Chem. Soc. 50, 1900 (1928) 


Quinalizaiine 

J. Am. Phar Assoc 17, 2<i0 (1928) 

Ammonia 

Taiinm — AgNOj 

Snell, Vol I, p. 069 (7) 

Antimony . . 

Hexamethylene- 
tcti amine 

Z. anal. Chem. 67, 298 (1925) 


Phenyl thioliydiintoic 
acid 

Pyridine 

Compt. rend. 176, 1221 (1923) 


Analyst 53, 373 (1928) 


Pyrogullol 

Z anal. Chem 64, 44 (1924) 

Arhcnio 

Cocainc-molybdate 

Biochem Z. 185, 14 (1927) 


Quinine aisenomolyb- 
dale 

Analyst 47, 317 (1922) 


Stry eh ni no-moly bda te 

.Ann. chim. applicata 23, 517 
(1933) 

Heiylliurn .... 

Ourcumin 

J Am. Chem Soc 50, 393 (1928) 

8-Hydroxyqui noil no 

Bur Standaids J. Ke&eaich 3, 91 
(1929) 


1, 2, 5. 8-Tetrahy- 

Sicmcns-Konzern.s, Beryllium, p. 


dioxyanthraquinone 
(Qumalizarin ) 

25 (1932) 

Hismutli 

Ciiichoriiiie 

Scott, p 77 (1) 


Di moth ylgly oxime 

Z. anal. Chem. 72, 11 (1927) 


8-TTydroxyquinolme 

“ 72, 177 (1927) 


Pyrogullol 

“ 65, 448 (1925) 


Thiouiea 

“ 94, 101 (1933) 

Boron 

Cui cumin 

Chem. News 87, 27 (1903) 


Mannitol 

Scott, p. 90 (1) 

J. .Am Chem Soc. 50, 1385 (1928) 


Methyl alcohol 


Turmeric 

Ind Eng. Chem , Anal, Ed 4, 180 
(1932) 

Bromine . , . 

Fluorescein 

Snell, Vol. I, p. 548 (7) 


Fuchsia 

" “ p 540 (7) 


Phenol red 

p. 549 (7) 

C'admium 

Allyl thiourea 

Helvetica Chim. Acta, 12, 7l8 
(1929) 


Ethylcncdiamine 

Z. anal. Chem. 77, 340 a929) 


Hexainetliylenetetra- 
mine alliodide 

C. A., 24, 311 (1930) 


/J-Naphthoquniolme 

Analyst 58, 007 (1933) 


Phenyl-tninethyl- 
ammonium iodide 

“ 58, 007 (1933) 


Pyiidine 

Alizarin 

Z anal. Chem. 73, 279 (1928) 

Calcium 

Biochem. J. 16, 494 (1922); Yoe, 
Vol. I, p 130 (2) 


1 -ami n o-2-naphthol- 
4-sulfonic acid 

J. Biol Chem, 81, 1 (1929) 
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ORGANIC ANALYTICAL REAGENTS (Continued) 


Determination 


Calcium (Cont.>. . 


Cerium 

Chlorate 
Chlorine . . . 


Chromium . 


Cobalt 


Columbiiim , . . , 


Copper 


Reagent 


Reference 


Ammonium oxalate 
Ammonium stearate 

Antipyrine 
Picrolomc acid 
Sodium sulforicinate 

Gallic acid 

Aniline hydrochloride 
Benzidine hydio- 
chloride 

Dimethyl - 7 )-phenyl- 
ene-diamine 
Oleic acid 

Sodium sulforicinate 

Thymolphthalein 

f)-Tolidiue 

1 , 8-Dihydroxynaph- 
thalene-3, 0-Disul- 
f on ate 

a-Diphenylcarbazide 
Pyrogallol dimethyl 
ether 

Cysteine hydro- 
chloride 

Dimethylglyoxime 
3, 5-Dimethylpyi azole 

Dinitrosoresoreinol 

Qr-Nitroso-/3-naphthol 

Nitroso-R-salt 

Pheiiylthiohydantoic 

acid 

Ammonium salt of 
nitro.sophenyl hy- 
droxylamine (“(hip- 
ferron”) 

w-Benzamiiio-semi- 
carbazide 
Benzidine 
a-Ben zi onoxi me 
(Cupron) 

Diucetyl-di oxime 
p-Dimethylamino- 
benzalrhodamne 
Dinitrosoresoreinol 
s-Diphenylcarbazide 
Diphenylthiocar- 
bazone 

Hydroquinone 

Isatin 

of-Naphthol 
^-Naphthol 
Phenol phthalein 
Phenylthiohydantoic 
acid 

Piperidinium piperi- 
dyl-dithioformate 


Snell. Vol. 1, p. 463 (7) 

J Biol. Chem. 29, 109 (1917); 

Yoe, Vol. II, p. 119 (3) 

Snell. Vol. I, p 462 (7) 

Biochem. Z. 265, 85 (1933) 

“ 137, 157 (1923); Yoe, 

Vol. II, p. 125 (3) 

Snell. Vol. I. p. 300 (7) 

“ p. 588 (7) 

Ind. Eng. Chem., Anal Ed 4, 2 
(1932) 

Chem. Weekblad. 23, 203 (1920) 

J. Soc. Chem. Ind. 42, 427A 
(1923) 

Biochem. Z.. 137, 157 (1923); Yoe. 
Vol II, p. 125 (3) 

Ind. Eng. Chem. 19, 112 (1927) 
Yoe, Vol I, p. 157 (2) 

Ind. Eng Chem. 5, 298 (1913) 


J. Am. Chem. Soc. 60, 2303 (1928) 
C. A 4, 3178 (1910) 

J. Biol. Chem. 83, 307 (1929) 

J Am. Chem. Soc. 43, 482 (1921) 
Ind. Eng. CUiem., Anal. Ed 2, 
38 (1930) 

.1 Am Chem. Roc 45, 1439 (1923) 
Chem Zeit 46, 430 (1922) 

.1. Am. C^iem Soc 43, 740 (1921) 

“ 44,2219 (1922) 

Hillebiand and Lundell, p- 109 (5) 


Snell, Vol. I, p 100 (7) 

Z anal Chem. 67, 31 (1925) 

Bei 56, 2083 (1923) 

Analyst 54, 333 (1929) 

,1. Am. Chem. Soc 52, 2222 (1930) 

•' 47, 1208 (1925) 

Chem. Weekblad. 21, 20 (1924) 

.1 .\ssoc Official Agr. Chem. 18, 
192 (1935) 

Bull, soc chim 31, 1170 (1922) 
Rec trav chim. 42, 199 (1923) 
Bull soc. chim. 31, 1170 (1922) 
Am J. Phaim. 105, 02 (1933) 
Compt. rend 173, 1082 (1921) 

J. Am Chem. Soc 44, 225 (1922) 

Analyst 66, 730 (1931) 
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ORGANIC ANALYTICAL REAGENTS (Continued) 


Determination Reagent Reference 


Copper (Cent.) . Potassium ethyl Yoe, Vol. I, p. 184 (2) 

xanthate 

Pyridine Z. anal. Chem. 67, 27 (1925) 

Salicylic acid Yoe, Vol I, p. 183 (2) 

Sodium diethyldithio- Analyst 54, 650 (1929) 
carbamate 

o-Tohdine Z. anal Chem. 67, 31 (1925) 

Urobilin Chem. Weekblad. 27, 662 (1930) 

Fluoride Acetylacetonc Ind. Eng. Chem., Anal. Ed. 5, 300 

(1933) 

Alizarin sodium sul- Ind. Eng. Chem., Anal. Ed. 7, 23 
fonate — Zr(N 03)4 (r936) 

Quinalizarine — Ind. Eng. Chem., Anal. Eld. 6, 61 

Zr(NO,)4 (1934) 

Gold. . . . Benzidine Bull. Chim. Farm. 62, 461 (1912) 

Formaldehyde Bull. soc. chim. 31, 717 (1922) 

rn-Phenylonediamine Chem. Zeit. 36, 934 (1912) 

sulfate 

Phenylhydrazine Ann. Chim. anal. 12, 90 (1907) 

o-Tolidine Analyst 94 (1919) 

Hydrogen sulfide p-phenylencdimethyl- Yoc, Vol. I, p. 375 (2) 
diamine sulfate 

Iodine . o-Tohdine J. Am. Chem. Soc. 47, 1000 (1925) 

Iridium Benzidine Snell, Vol. I, p. 425 (7) 

Iron... . Acetylacetonc .1 Am. Chem. Soc. 2^ 967 (1904) 

Alloxantin Compt. rend. 180, 5i0 (1925) 

Ammonium salt of Ind. Eng. Chem. 3, 629 (1911) 
iiitrosophenyl hy- 
droxylaminc (“Cui>- 
ferron”) 

Cysteine Biochem. Z. 187, 255 (1927) 

Dimethyl glyoxime Z. anorg. Chemie 89, 401 (1914) 
Dinitrosoresorcinol ,J. Am. Chem. Soc. 47, 1268 C925) 
Diphenylamine “ 46, 263 (1924) 

a, a'-Dipyridyl Snell, Vol I, p. 810 (7) 

Hexamelhylenetetra- Bull. soc. chim. Rom. 2, 89 (1921 > 
mine 

7-Iodo-8-hydroxy- J. Am. Chem. Soc. 50, 872 (1937) 
qiiinoline-5-sulfonic 
acid 

Isonitrosoaceto- Ber. 60, 527 (1927) 

phenone 

a-Nitroso-/S-naphthol Bull soc. chim. 35, 641 (1924) 

o-Phenanthrolmc Ind. Eng. Chem., Anal. Ed. 9, 

67 (1937) 

Pyramidoiie Phann. Weekblad. 63, 1121 (1926) 

Pyrocatechol Helv. chim. Acta 9, 835 (1926) 

Salicylic acid J. Chem. Soc. 93, 93 (1908) 

Salicylsulfonic acid Snell, Vol. I, p. 302 (7) 
Sulfosalicyhc acid Biochem. Z. 181, 391 (1927) 
Thioglycolhc acid J. Am. Chem. Soc. 49, 1916 (1927) 

Lead Ammonium thiocya- Z. anal. Chem. 72, 289 (1927) 

nate and pyridine 

Aniline Ind. Eng. Chem. 11, 1055 (1919); 

Yoe, Vol. I, p. 267 (2) 

s-Diphenylcarbazide Yoe, Vol. I, p. 255 (2) 
Dipheiiylthiocarba- Snell, Vol. I, p. 202 (7) 
zone (l)ithizone) 

Hematem Yoe, Vol. I, p. 257 (2) 

Tetramethyldiamido- Snell, Vol. I, p. 200 (7) 
diphenylmethane 

1361 




ORGANIC ANALYTICAL REAGENTS (Continued) 


I>( termination 


Reagent 


Reference 


Lithium 

MagneMuiu 


Manganese 

Mtieniy 


Molybdenum 


Ammonium stearate 
Cui cumin 

Dimetliy^mine 
Hydroquinone 
8-Hydroxyquinoline 
p-Nitrobenzene- 
azoi eaorcinol 
Oleic acid 
Titan yellow 
Benzidine 
o-Tolidine 
p-Dimethylamino- 
benzalihodamine 
«-Diphenylcarbazidc 
Potassium diphenyl- 
carbazone 
Stiychnine sulfate 
a-Ben zoin-oxiine 
(Cupion) 

Ethyl ether 
Pheiiylhydrazine 
Potassium ethyl 
xanthate and 
chloi oform 
Tannic acid 


J. Am. Chem. 8oc. 52, 2754(1930) 
Ind. Eng. Chem., Anal. Ed. 4, 
420 (1932) 

Z anoig. Chem. 26, 347 (1901) 
Yoe, Vol. I, p. 204 (2) 

Z. anal. Chem. 71, 122 (1927) 

J. Am. Chem Soc 51, 1450 (1929) 

Yoe, Vol I, p. 270 (2) 

C. A. 23, 1838 (1929) 

Snell. Vol. I, p. 343 (7) 
p. 341 (7) 

J. Am. Chem. Soc. 52, 2222 (1930) 

Z ang(‘w Chem 39, 791 (1920) 
Snell, Vol. 1, p. 180 (7) 

p. 185 (7) 

B. S J. Reseat ch 9, 1 (1032) 

Blair. 7th Ed . p 210 (4) 

Ber 36, 512 (1903) 

I .1 Am. Chem. Soc. 44, 14(i2 (1922) 


Chem. Eng. Mining Rev 11, 2f8 


Nicktl 


Nitrate . 


Nitrite 


Osmium 


«-Benzil-dioxime 
Dieyandiamidine sul- 
fate 

Dimetltylglyoxime 
For maid 0 X 1 mo 
Potassium dithiooxa- 
latc 

Brucine 

Diphenylamine sul- 
fonic acid 
Diphenylbenzidine 
Diphenyl-endo-anilo- 
hydrotnazole 
(" Nitron ”) 
PhenoldiHulfonic acid 
Pyrogallol 
Strychnine sulfate 
2:4-Xylenol 

,\ntipyrin 
Dimethylaniline 
Di me thy 1-a-N apl i- 
thylamine 

Diphenylamine sulfate 
a-Naphthylamine and 
/3-N aphthylamine-G, 
8-Disulfonic arid 
a-Naphthylamine 
hydrochloride 
m-Phenylenediamine 
Sulfanilic acid and 
a-naphthylamine 
Thiourea 


(1919) 

Analyst 38, 310 (1913) 

Chem. Zeit. 31, 335, 911 (1907) 

Chem Weekblad. 21, 358 (1924) 
Snell, Vol. I, p. 319 (7) 

.1. Am. Chem. Soc. 54, 1800 (1932) 

Yoe, Vol. I, p. 318 (2) 

J Am Chem. Soe. 55, 1448 (1933) 

Voe, Vol. I. I). 310 (2) 

Fales, Inorg. (^uant. .\nal p. 271 
(1925) 

Yoe. Vol. I, p. 313 (2) 
p. 319 (2) 

“ p 320 (2) 

,T Assoc. Off. Agn Chem. 18, 
459 (1935) 

Yoe. Vol. I, p. 311 (2) 

“ p. 311(2) 

Ind. Eng Chem.. .\nal. Ed. 1, 
28 (1929) 

Yoe. Vol 1, p. 054 (2) 

J. Phaimacol. 51, 398 (1934) 


Yoe, Vol. I, p. 309 (2) 

“ p 310 (2) 

“ p. 308 (2) 

Compt. rend. 167, 235 (1918) 


1302 


ORGANIC ANALYTICAL REAGENTS (Continued) 


Determination 

Reagent 

Reference 

Oxygen 

Indigo carmine 

Snell, Vol. I. p. 137 (7) 

Pyi ogallol 

Dennis, Gas Analysis, p 1 < 4 


(1929) 

Phosphate 

1, 2, 4-Aminonaphtho- 
sulfonic acid 

Yoe, Vol. I. p. 348 (2) 


Hydroquin one 

** pp. 34(3 and 353 (2) 


Quinine-moly bda t o 

“ p. 343 (2) 


Sti ychnine-inolybdate 

Yoe, Vol. II, p. 142 (3) 

Phosphot us 

Hydrazine sulfate 

Yoe, Vol. I. p. 341 (2) 

Potassiuin 

G-Chloro-5-iiitrotolu- 
ene-3-sulfonie acid 

Mikiochcm. 14, 308 (1034) 


Dipicrylaniine 

Z. angew. Chem 49, 827 (193(3) 


Picric acid 

,1. Am. Chem. Soc 53, 539 (1931) 

Selenium . . . 

Codeine phosphate 

Arch. Plmrni. 252, lOl (1914) 


Hydiofpunone 

Am. .1. Sci. 15, 253 (1928) 


Hydroxylamme 

hydrochlondo 

.1. Am. Chem. Soc. 47, 245(3 (1925) 


Pyrrol 

Snell, Vol. I. p. 604 (7) 

Silver. 

Chromotiopic acid 

Helvetica Chim. Acta 12, 714 
(1929) 


Dichlorofluoi esceiii 

J. Am. Chem. Soc. 51, 3273 (1929) 


p-D 1 me t hy 1 a mi n o- 
benzalihodauine 

“ 52, 2222 (1930) 


Methylamine 

Mikrochemio 7, 233 (1029) 

Sodium . . . 

Dihy(lioxy-tiii taric 

J Russ Pliys. Chem Soc 60, OOl 


acid 

(1928) 


Uiany] zinc acetate 

J Am Chem. Soc. 51, 1(>()4 (1929) 

Sulfide 

p-Aminodimet hyl- 
aniline 

Snell, Vol. I, p. 593 (7) 

Sulfui 

p-Phenylenedi methyl- 
diaminc hydio- 
chlonde 

Yoe. Vol. I, p. 373 (2) 

Tantoluni 

Ammonium salt of 
nitro&opheiiyl hy- 

droxylumine (“ Cup- 
ferron”) 

Ilillebrand and Lundell, p. 1 13 (5) 

Tellununi 

Hydrazine hy<lio- 
chlonde 

J. Am, Chem. Soc. 47, 245(3 (1925) 


Hydroquinone 

Am J Sci 15, 253 (!!)28) 

Thorium 

Phenylarsomc acid 

.1. Am. Chem Soc 48. 895 (1920) 

Tin 

Ammonium salt of 
nitiOHophenyl hy- 

dioxylaniine (“Cuii- 
fenon”) 

Hdlebiand and Liiiidell, p. 113 (5) 


Cacotheline 

Ind Eng Chem., Anal. Ed. 7, 
20 (1935) 

Titanium 

Ammonium salt of 

Hillebrund and Lundell, p. 113 

nitrosophcnyl hy- 

(5); Z. anal. Chem. 83, 345 


droxylamine (“Cup- 
fcrron”) 

(1931) 


5, 7-Dibromo-8- 
hydroxyqumoline 

Z. anorg. Chem. 204, 215 (1932) 


Dihydioxymaleic acid 

Snell, Vol I. p 3(35 (7) 


Gallic acid 

“ p 305 (7) 


8-Hydioxyqinnoliiie 

Z anal. Chem 81, 1 U930) 


Tannic acid 

Analyst 55, 005 (1930) 


Thymol 

Yoe, Vol I. ]». 381 (2) 

Tungsten 

Benzidine 

Tiei. 38, 783 (1905) 

(/iiichonine 

Uillebrand and Lundell, p 553 (5) 


Hydroquinone 

Z angew. Chem. 44, 237 (1931) 
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ORGANIC ANALYTICAL REAGENTS (Continued) 


Determination 

Reagent 

Reference 

Tungsten (Cont.) 

Phenylhydrazine 
hydrochloride 
Rhodamine B 

Uric acid 

Bull soc. chim. Belg. 38 , 385 
(1929) 

Snell, Vol. I, p 379 (7) 

Ann chim. anal. 9 , 371 (1904) 

Uranium 

0 - Hydroxy ben zoi c 
acid 

Sodium salicylate 

Snell, Vol. I, p. 394 (7) 

Chem Zeit. 43 , 730 (1910) 

Urea . 

Xanthydrol 

Mikrochem 14 , 132 (1034) 

Vanadium 

Aniline 

Diphenylamine 

Diphenylbenzidine 

Safranine 

Strychnine 

C. A 34 , 567 (1030) 

Yoe, Vol. I, p 715 (2) 

Ind. Eng. Chem. 30 , 704 (1928) 
Vol. Anal., Vol II, p. 320 (0) 

Yoe, Vol. I, p. 393 (2) 

Zinc 

Diphenylamine 
Diphenylbenzidine 
Diphenyl thiocarba- 
zone (Dithizone) 
8-Hyd r oxy quinoline 
Pyridine 

Resorcinol 

1 Urobilin 

J. Am. Chem. Soc. 49 , 2214 (1027) 
49 , 350 (1927) 

Ind. Eng. Chem., Anal. Ed. 9 , 127 
(1937) 

Z. anal. Chem. 71, 171 (1927) 

73 , 350 (1928) 

Yoe. Vol I, i> 390 (2) 

.1 Ind. Hyg 7, 273 (1025) 

Zirconium . . 

Ammonium salt of 
nitrosophenyl hy- 

droxylamine (“ Cup- 
ferron”) 

Phenylarsonic acid 

Hillebrand andLundell, p. 100 (5) 

J. Am. Chem. Soc 48, 895 (1920) 


(1) Scott, Standard Methods of Analysis, 1027. 

'2) Yoe, Photometric Chemical Analysis, Vol I, Colorimetry, 1028 
(S) Yoe, Photometric Chemical Analysis, Vol. II, Nepheloinetry, 1020. 

(4) Blair, Chemical Analysis of Iron. 

(5) Hillebrand and Liindell, Applied Inorganic Analysis, 1020. 

(0) Kolthoff and Furman, Volumetric Analysis, 1020. 

(7) Snell and Snell, Colonmetiic Methods of Analysis, Vol. 1, Inorganic, 
1930. 
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VOLfIMETEIC PRIMARY STANDARDS 

Compiled by John H. Yoe 

The 1937 international atomic weights were used in computing the equiva 
lent weights. 




Equiva- 

Primary standard 

Formula 


lent 



mol. w't. 

weight 

A. Acldimetry 

s-Ijiphenvlguanidine 

NTICrNlICeHtla 

1 

211 25 

Mercuric oxide 

HgO 

h 

108 31 

Potassium acid carbonate 

KHCO 3 

1 

100 12 

J’otassium iodate 

KIO 3 

i 

35 67 

Sodium carbonate 

Na2COi 


53 00 

Sodium oxalate (1) 

Na2C204 

1 

67 01 

Sodium tetraborate (borax) 

Na2B4()7.10Il20 


190 72 

B 

Alkalimetry 



Benzoic acid (1) 

CcHbCOOH 

1 

122 12 

Hydrazine sulfate 

N 2 TI 4 .H 2 SO 4 


65 06 

Oxalic acid (cryst ) (2) 

Il2C2()4.2H20 

1 

63 03 

Potassium acid oxalate 

KHC2()4 

1 

128 12 

Potassium acid phthalate (1) 

KHC 8 H 404 

1 

204 22 

Potassium acid tartrate 

KHC 4 H 406 

1 

188 18 

Potassium tetraoxalate 

KTT.,(C2()4)2 2Tl20 


! 84.73 

Sodium tetraborate (borax) 

Na2B4()7 lOHiO 

1 

190.72 


C. Oxidimetry 


Ferrous sulfate (3) 

FeS04 71120 

1 

278 01 

Ferrous ammonium sulfate (3) 

FeS 04 (NH 4 ) 2 S 04 6 H 2 O 

1 

392 14 

Iron wire (4) 

Fe 

1 

55 84 

Oxalic acid (crvst ) (2) 

H 2 C 2 O 4 . 2 H 2 O 

I 

63 03 

Potassium ferrocvanide 

K4Fe(CN)6.3H20 

1 

422 38 

Potassium iodate 

KIOj 


107 01 

i^itassium iodide 

KI 

1 

83 01 

Silver 

Ag 

1 

107 88 

Sodium oxalate (1) 

Na2C204 

1 

67 01 

1>. lodimetry 

Arsenious oxide (1) 

A82OS 

X 

49 455 

Copper 

Cu 

1 

63 57 

Hydrazine sulfate 

N 2 H 4 .H 2 SO 4 

i 

32 531 

Iodine (resublimed) (5) 

I 

1 

126 92 

Iodine cyanide 

ICN 


76 464 

Oxalic acid (crvst.) (2) ... 

H 2 C 2 O 4 . 2 H 2 O 

1 

63 03 

Potassium bromate . . 

KBrOs 

1 

27.835 

Potassium diiodate 

KH ( 103)2 

A 

32 . 490 

Potassium dichromate 

K2Cr207 

i 

49 035 

Potassium ferricyanide 

K.,Fe(CN)6 

1 

329 24 

Potassium iodate . 

KIO 3 


35.669 

Sodium thiosulfate 

Na2S203.5H20 

1 

248.19 
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VOLUMETRIC PRIMARY STANDARDS (Continued) 


Primary standard 

T\*rmula 

1 

Dq wt 
mol. wt. 

Equiva- 

lent 

weight 

£. 

Silver Nitrate 



Potassium bromide I 

KBr I 

1 

119.01 

Potassium chloride I 

K(^l 

1 

74 55 

Sodium chloride 

NaCl 

1 

58.45 

F. Alkali Thiocyanates 

Merciirv 

1 

llg 


100 31 

Mercuric oxide 

llgO 


108 31 

Hil ver 

Ng 

i 

107 88 

Silver nitrate 

AgNOa 

1 

1()9 89 

G. 

Miseellaneous 




l'\jr tke de termination of substances that must pass throuRh com])licated 
re actions, it is best to standardize apaiust a standard sample of the substance 
tljat lias been earned throuph all stejis of the analysis. The U S Bureau 
of Standards can supply at a nominal fee a Inrpe number of standard sarniiles 
of irons and steels (representing a wide range in composition), iron ores, 
manganese ore, zinc ore, etc. 


(]; May be obtained from the XJ. S. Bureau of Standards. 

(2) Difficult to obtain with exactly two molecules of water but a valuable 
immary standard when carefully prepared 
! >) 'The pure salt is hard to obtain and to keep without slight oxidation or 
loss of water, hence other standards are recommended 
''4) Possesses many disadvantages and is not recommended 
I The last few drops of iodine are decolorized very slowly. Titrate till 
the pale yellow color persists at least two minutes. Starch retards the 
reaction and should be avoided. 


CORRECTION FOR CAPILLARY DEPRESSION OF 
MERCURY IN A GLASS TUBE 

Correction to be added. 


Height of meniscus in centimeters. 


of 

tube. 

0 04 



0.10 

0.12 

0.14 

0.16 

0.18 

cm. 

cm. 

cm. 

cm. 

cm. 

cm. 

cm. 

cm. 

cm. 

0.4 


0.122 

0.154 

0.198 

0.237 




0.6 

.047 

.065 

.086 

.119 

.145 

0.180 




.027 

.041 

.056 


.098 

.121 

0.143 


0.7 

.018 

.028 

.040 

.053 

.067 

.082 

.097 

.113 

0.8 


.020 

.029 


.046 

.056 

.066 

0.077 

0.9 


0.016 

0.021 


0.033 

0.040 

0.046 

0.052 

1.0 



.015 1 

.020 

.025 

.029 

.033 

.037 

1.1 


. . . . 

.010 

.014 

.018 

.021 

.024 

.027 

1.2 




.010 

.013 

.015 

.018 

.019 

1.3 





1 .010 

.012 

.013 

.014 
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TRUE CAPACITY OF GLASS VESSELS FROM THE 
WEIGHT OF THE CONTAINED WATER OR MER- 
CURY WHEN WEIGHED IN AIR WITH BRASS 
WEIGHTS* 

A glass vessel containing (7 grams of water at a temperature of has, at 
the same temperature, a capacity T = IVi X G cubic centimeters. Similarly 
when filled with G grams of mercury at a temperature of t°C the eapacity at 
the same temperature is given by F = Mt X G cubic centimeters. 

A glass vessel containing G grams of water at a temperature of has a 
capacity at a temperature of 1S°C given by F = irigo X G cubic centimeters. 
Similarly when filled with G grains of mercury at a temperature of t°C the 
capacity at a temperature of 18°C is given by F = X G cubic centi- 
meters. The true volume at temperature of 25°C when the weighing is made 
at IS similarly obtained by use of the values under 1^260 and Mao for water 
and mercury respectively 


t?C. 

IFi 

Mt 

Wi«o 1 

Miso 

Wao 

M^o 

0 

1.001193 

0 0735.501 

1.001643 

0 07358.32 

1.001818 

0.0735960 

1 

l.(M)1133 

0 0735(136 

l.(M)1.559 

0 073.5949 

1.001734 

0.0736077 

2 

1.001092 

0.073.5771 

1 (K)1492 

0.0736066 

1.001668 

0.0736194 

3 

1.001068 

0.0735907 

1.001443 

0.0736183 

1.001618 

0.0736311 

4 

I.OOIOOO 

0 073()037 

1.001410 

0.07.30294 

1.001586 

0.0736423 

5 

1.001068 

0.0730172 

1.001394 

0.073(5411 

1.001569 

0.0736.540 

6 

1.001092 

0.0736308 

1.001392 

0.0736.529 

1.001568 

0.0736657 

7 

1.001131 

0.0736492 

1 001400 

0.0736695 

1.001.581 1 

0.0730824 

8 

1.001181 

0.0736f)28 

1.001435 

0.0736812 

1.001610 

0.0736941 

9 

1.001252 

0.0730703 

1.001177 

0.0736929 

1.0010.52 

0.0737058 

10 

1.001333 

0.073()894 

l.(K)1534 

0.0737042 

1.001709 

0.0737171 

11 

1.001428 

0.0736975 

1.001603 

0 0737104 

1.001779 

0.07.37233 

12 

1.001530 

0.0737111 

1.001686 

0.0737222 

1.001862 

0.0737351 

13 

1.001657 

0.0737241 

1.001782 

0.07.37333 

1.0019.57 

0.0737463 

14 

1.001790 

0.0737377 

1.001890 ! 

0.0737451 

1.002066 

0.0737581 

15 

1.001935 

0.0737513 

1.002010 

0.0737569 

1.002186 

0.0737698 

16 

1.002092 

0.0737044 

1.002143 

0.0737681 

1.002318 

0.0737810 

17 

1.002201 

0.0737780 

1.002286 

0.07.37798 

1.002462 

0.0737927 

18 

1.002441 

0.0737911 

1.002441 

0.0737911 

1.002617 

0.0738039 

19 

1.0020,33 

0.07.38047 

1.002608 

0.0738028 

1.002783 

0.07381.57 

20 

1.002835 

0.0738183 

1.002785 

0.0738146 

1.002960 

0.07.38275 

21 

1.003047 

0.0738.314 

1.002972 

0.07382,58 

1.003148 

0.0738398 

22 

1.003271 

0.07384.50 

l.(M),3170 

0.0738376 

1.00.3346 

0.0738503 

23 

1.003504 

0.07.38581 

1 003379 

0.0738489 

1.003554 

0.07.38618 

24 

1.003748 

0.0738717 

1 . 003.597 

0.0738607 

1.003773 

0.0738736 

25 

1.004001 

0.0738848 

1.003825 

0.0738719 

1.004001 

0.07.38848 

26 

1.004264 

0.07.38985 

1.00406,3 

0.0738837 

1.004239 

0.0738966 

27 

1.004537 

0.0739110 

1.004,310 

0.07.389.50 

1.004486 

0.0739079 

28 

1.004819 

0 07392.53 

1.004567 

0.0739068 

1.004743 

0.07.39197 

29 

1.005110 

0 07.39384 

1 0048,33 

0 07.39181 

1.00.5009 

0.0739310 

30 

1.005410 

0.0739520 

1.005109 

0.0739299 

1.005284 

0.0739428 


* Assuming 25 X 10“® us the coefficient of cubic expansion for glass. 


Reduction of Weighings to Vacuo 

If the apparent mass of a body is m, its density dm, the density of the 
weights dv and the density of the air d,. the true mass in vacuo is, 
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DECI-NORMAL SOLUTIONS OF SALTS AND 
OTHER REAGENTS 


The weight m grams of the compound m 1 c.c. of the following deci-normal solutions is 
found by dividing the H equivalent in the last column by 1000. 


Name 

Formula 

At. or 
mol. 
wt 

Hy^ogen 

equivalent 

One H 
equiv. 
in gms. 

Acetic acia 

EC^B-sOi . 

60 03 

HC 2 H 3 O 2 . . 

6 003 

Ammonia 

NHs 

17 03 

NHs 

1 703 

Ammonium 

NH4 

18 04 

NH 4 

1 804 

Ammonium chloride 

NHiCl 

63 50 

NH 4 CI 

5 350 

Ammonium sulfate 

(NH4)2S04 

132 14 

KNH4)2S04.. 

6 607 

Ammonium sullocyanate 

NH 4 CNS 

76 11 

NH 4 CNS ... 

7 611 

Barium 

Ba . 

137.36 

^Ba 

6.868 

.Barium carbonate . 

BaCOa 

197 36 

iBaCO.'j.. 

9 868 

Barium cliloridc 

BaCb 2H2() 

244 31 

iBaCl 2 2 H 2 O 

12 216 

Banum hydroxide 

Ba{OH) 2 . . 

171 38 

IBa(OH) 2 . 

8 569 

Barium oxide 

BaO... 

153 36 

iBaO... 

7 668 

Bromine 

Br 

79 92 

Br 

7 992 

Calcium ... 

(’a . . 

40 08 

^Ca 

2 004 

Calcium carbonate 

Ca(-03 

100 08 

U’aCO.i 

5 004 

Calcium chloride 

CaCU 

110 99 

hCM-z 

5 550 

Calcium chloride 

CaCl2.6H20 

219 09 

H'aCl2.6H20 

10 954 

Calcium hydroxide 

Ca(OH )2 . 

74 10 

hCuiOEh. 

3 705 

Calcium oxide 

CaO 

56 08 

JCaO. . . 

2 804 

Clilonne , . 

Cl 

35 46 

C\ . . 

3 546 

Citric acid . 

(\H80;.Il20 

210 08 

K’oH807.H2() 

7 003 

Cobalt 

(b 

58 94 

K'O 

2 948 

Cojiper 

Cu . 

63 57 

|Cu 

3 179 

Copper Oxide . . 

CuO . . 

79 57 

iCuO. . . . 

3 979 

Copper sulfate . . . 

CuH04 5 H 2 O 

249 71 

|(■:uS04.6H20 

12 485 

Cyanogen 

(^.N . 

26 01 

CN 

2 601 

Hydrochloric acid . 

HCl 

36 47 

HCl 

3 647 

Hydrocyanic acid . 

HCN.. 

27 02 

HCN 

2 702 

Iodine . 

I. 

126 93 

1 

12 693 

I^actic acid 

CaHeOa . 

90 05 

CsHfiO. ... 

9 005 

Malic acid 

C 4 H 6 O 5 ... 

134 05 

iC4HG06.. . 

6 702 

Magnesium .... 

Mg 

24 32 

iMg 

1 216 

Magnesium carbonate 

Mg(K)3 

84 32 

iMgCOa.... 

4 216 

Magnesium chloride 

MgCb. 

95 23 

IMgCb... 

4 762 

Magnesium cliloride 

MgCl 2 6 H 2 O 

203 33 

JMgCl2.6H20 

10 167 

Magnesium oxide 

MgO . 

40 32 

JMgO 

2 016 

Manganese 

Mn . . . 

54 93 

^Mii .. . 

2 747 

Manganese suliate 

MnS()4 

150 99 

^MnS04. 

7 550 

Mercuric chloride . , 

HgCla. . 

271 52 

lEgCh ... 

13 576 

Nickel 

Ni . . 

58 69 

iNi 

2 935 

Nitric acid 

HNO 3 ... 

63 02 

HNO 3 

6 302 

Nitrogen . 

N 

14 01 

N 

1 401 

Nitrogen pen toxide . 

N 2 O 6 .. . 

108 02 

JN2()b .. 

5 401 

Oxalic acid 

1120204 

90 02 

iH2(’204 

4 501 

Oxalic acid 

n2C204.2H20 

126 05 

JH2C2()4.2Il2() 

6 302 

Oxalic anhydride 

C 2 O 3 

72 00 

iCoO, 

3 600 

Phosphoric acid 

H 3 PO 4 . 

98 04 

SH 3 PO 4 . 

3 268 

Potassium . 

K .. 

39 10 

K. . 

3 910 

Potassium bicarbonate 

KHCO 3 

100 11 

KH(^()3. 

10 on 

Potassium carlwnate 

K 2 CO 3 . 

138 20 

^KaCX)., 

6 910 

Potassium chloride 

KCl 

74 56 

K(’l ... 

7 456 

Potassium cyanide 

KCN.... 

65 11 

KCN . . 

6 511 

Potassium hydroxide. . . 

KOH . . . 

56 11 

KOH . 

5 611 

Potassium oxide 

K 2 O 

94 20 

iKzO . 
iKMn04 

4 710 

Potassium permanganate for Co 
estimation 

KMn04 ... 

158 03 

2.634 
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DECI-NORMAL SOLUTIONS OF SALTS AND 
OTHER REAGENTS (Continued.) 


Name 

Formula 

At. or 
mol. 
wt. 

Hydrogen 

equivalent 

OneH 
equiv. 
in gms. 

Potassium permanganate for Mn 
estimation 

KMn04. 

158 03 

iKMn04 

5.268 

Potassium tartrate 

K 2 H 4 C 4 O 6 . 

226 23 

iK2H4C406. 

11 312 

Silver. ... . . 

Ag 

107 88 

Ag 

10 788 

Silver nitrate 

AgNOs 

169 89 

AgNO.,. ... 

16 989 

Sodium 

Na .. 

23 00 

Na.. .. 

2 300 

Sodium bicarbonate 

NaHCO.i. 

84 00 

NaHCOs. . 

8 400 

Sodium carbonate . . 

Na2CO.. 

105 99 

iNa2C03. 

5 300 

Sodium chloride 

NaCl .. 

58 45 

Naa ... 

5 845 

Sodium hydroxide 

NaOH... 

40 00 

NaOH 

4 000 

Sodium oxide . . . 

Na20.... 

61 99 

5Na20... 

3 100 

Sodium sulfide . 

Na2S . 

78 05 

JNa2S 

3.903 

Succinic acid . . 

H 2 C 4 H 4 O 4 

118 05 

UI 2 C 4 H 4 O 4 

5 902 

Sulfuric acid 

H 2 SO 4 . . . . 

98 08 

in2S04 .. 

4 904 

Sulfur trioxide . . 

SO., .... 

80 06 

iSOa 

4 003 

Tartaric acid 

C 4 H 6 O 6 

150 05 

i04H606 .. 

7.502 

Zinc . 

Zn .. 

65 38 

§Zn 

3.269 

Zinc sulfate 

ZnS04 7 H 2 O 

287 55 

iZnS04.7H20 

14.377 


REDUCTIONS OF WEIGHINGS IN AIR TO VACUO 

When the weight. M in grams of a bocly is determined in air, a correction is necessary for 
the buoyancy of the air. The following table is computed for an air density of 0.0012. 
The corrected weight =M+kM /lOOO values of k lieing found m the table. 


Correction factor, k. 


weighed 

Pt Ir weights 

Brass weights 

Quartz or A1 
weights 


5 

-1-2 

34 

42 

26 

41 

95 


6 

+1 

.94 

41 

.86 

41 

55 


7 

41 

66 

41 

57 

41 

26 


75 

-41 

55 

41 

46 

41 

15 


80 

41 

44 

41 

36 


05 


85 

41 

36 

41 

27 

40 

96 


90 

41 

28 

41 

19 

4 

.88 


95 

41 

21 

41 

12 

4 

81 

1 

00 

41 

.14 


06 

4 

75 

1 

1 

41 

04 

40 

.95 

4 

64 

1 

2 

40 

94 

4 

.86 

4 

55 

1 

3 

4 

87 

4 

.78 

4 

47 

1 

4 

-1- 

.80 

4 

.71 

4 

40 

1 

5 

-4 

.75 

4 

66 

4 

35 

1 

6 

4 

.69 

4 

.61 

4 

30 

1 

7 

4 

65 

4 

56 

4 

25 

1 

8 

4 

62 

4 

.52 

4 

21 

1 

9 

4 

58 

4 

.49 

4 

.18 

2 

0 

4 

.54 

4 

46 

4 

.15 

2 

5 

4 

43 

4 

34 

4 

03 

3 

0 

4 

34 

4 

.26 


05 

4 

0 

4 

.24 

4 

16 

— . 

15 

6 

0 

4 

14 

4 

06 

— 

25 

8 

0 

4 

09 

4 

01 

— 

30 

10 

0 

4 

.06 


.02 

— 

33 

15 

0 

4 

03 

— 

06 

— 

37 

20 

0 

4 

.004 

— 

08 

— 

39 

22 

0 


001 

— 

09 

— 

40 
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DECI-NORMAL SOLUTIONS OF OXIDATION AND 
REDUCTION REAGENTS 


Name 

Formula 

At. or 
mol. 
i\t. 

Hydrogen 

equivalent 

OneH 
equiv. 
in gms. 

Antimony . 

Sb.. 

121 76 

ISb 

6 089 

Arsenic 

As.. 

74 93 

IXh 
i AsjSt 

3 747 

Arsenic trisulfide . 

AS 2 S .3 

246 04 

6 151 

Arsenous oxide 

AS 2().1 

197 86 

iAfisCb 

4 947 

Barium fieroxide. 

BaOo 

169 36 

IBaOa 

8 468 

Barium peroxide, hydrated 

Ba 02 . 8 H 20 

313 48 

JBaO«. 8 lLO 

15 674 

Calcium,. . . 

Ca 

40 08 

JCa 

JCaCOs 

2 004 

Calcium carbonate 

CaCOs- 

100 08 

5 004 

Calcium hypochlorite. . 

Ca(C 10)2 

142 99 

iCa(C 10)2 

3 574 

Calcium oxide 

CaO. 

56 08 

H'aO 

2 804 

Clilorine 

Cl .. 

35 46 

Cl 

3 546 

Chromium trioxide . 

CrOa 

100 01 

iCrOa 

3 334 

Ferrous ammonium sulfate . 

FeS()4(NH4)2 

SO 4 . 6 H 2 O 

392 13 

FeS04(NH4)2S()4. 

6 II 2 O 

39 213 

Hydroferrocyaiiic acid 

H4Fe(CN)6 

215 92 

H 4 Fe(CN)., 

21 592 

Hydrogen peroxide. . . 

H 2 O 2 

34 02 

hlUh 

1 701 

Hydrogen sulfide. . . 

H 2 S 

34 08 


1 704 

Iodine 

I .. 

126 93 

1 

12 693 

Iron,. . 

Fe 

55 84 

Fe 

5 584 

Iron oxide, ferrous 

FcO. 

71 84 

FeO 

7 184 

Iron oxide, ferric. 

Fe204 

159 68 

iFesO, 

7 984 

Load peroxide . . 

Pb02 

239 22 

iPh ()2 

JMnOo 

11 961 

Manganese peroxide 

MiiOi . 

86 93 

4 347 

Nitric acid 

HNO 3 

63 02 

iHNO< 

2 101 

Nitrogen trioxide. 

N 2 O 3 .... 

76 02 

iNzOa 

imh 

iCzHzO. 

1 800 

N itrogen pentoxide . 

N 2 O 6 .. 

108 02 

1 800 

Oxalic acid 

C2H2()4 

90 02 

4 501 

Oxalic acid 

(^2H204.2H.0 

126 05 

J(^ 2 H 2 ()». 2 H 20 

6 302 

Oxygen . 

0 . ... 

16 00 

10 

0 800 

Potassium bichromate 

K2Cr207 

291 22 

iKzCrzO- 

4 904 

Potassium chlorate . . 

KCIO 3 . 

1 122 56 

?.KC103 

2 043 

Potassium chromate 

K2Cr04 

194 21 

IK2C'r04 

6 474 

Potassium ferrocyanide 


368 29 

K4Fe((^NK 

36 829 

J^otassium ferrocyanide 

K4F((CN)o 

3 H 2 O 

422 33 

K4Fe(rN),.. 311.0 

42 233 

Potassium iodide ... . 

K1 

166 03 

KI 

16 603 

Potassium nitrate 

KNOa 

101 11 

IKNO, 

3 370 

Potassium perchlorate 

KC1()4 

138 56 

SKCIO 4 

1 752 

Potassium permanganate 

KMnO< 

158 03 

iKMti()4 

3 161 

Sodium chlorate 

^aiVh 

106 45 

iNa('l()» 

1 774 

Sodium nitrate 

NaN(b 

85 01 

^NaN()> 

2 834 

Sodium thiosulfate 

Na2S20.i.5H2 0 

248 19 

Na2S20,.5H’(> 

24 819 

Stannous chloride 

Sn(^l 2 

189 61 

ISnCls 

9 481 

Stannous oxide . 

SnO 

134 70 

I SnO 

6 735 

Sulfur dioxide 

SO 2 

M 06 

ISO. 

3 203 

Tin . 

Sn 

118 70 

ISn 

5 935 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS 

Aluminum 

( 1 ) Al2(S04)3 + 6K0II = 2A1(0H), + 3 K 2 SO 4 

Al2(S04), AI..O 3 A1 
IvOH = = — - _ -g 

44 ntimony 

(2) SbCU + 2KI = SbCl3 -f 2KC1 + I 2 
Sb Sb ^5 

4 


I = 


(3) SbaOa -b 2 I 2 4- 2 H 2 O = Sb205 4- 4HI 

Sb.O, ^ 8 b 
^ 4 2 

(4) (a) Sb 2 S 3 + 6HC1 = 2 SbCl 3 -b SHsS 


(b) 3H2S 4- 31.> - 6Hl + 38 

H 28 ^ Sb2S3 _ Sb 
2 6 3 


I = 


(5) 5Sb2(804)3 4- 4 KMu 04 4- 24H2O = 101138604 4- 

2K28O4 4- 4MnS04 4- 9H2SO4 
4KMn04 _ 862(804^3 _ Sh.On _ Sb 
20 4 4 2 

A rsenic 

(6) AS2O3 4- 2H2O + 2I2 = AS2O5 4* 4HI 

T — _ As 

^ “ "“4 "2 

(7) AsCla 4- I2 4- 2HC1 = AsCls -f 2HI 

^ ^sClj ^ As 
^ 2 2 

(8) As 28 3 same as reaction 4 
Boron 

(9) (a) NajBiO, + 2HC1 + SIIjO - 2NaCl + 4H8BO3 
(b) ir.BOj + NaOH = NaBOj + 21120 

NaOn = IIjBOa = B 

Cadmium 

(10) CdS -b 2HC1 + I> = CdCl2 4- 2111 4- 8 

_ S 

^ “ 2 2 2 

Calcium ^ ^ 

(11) 5CaC.,04 4 - 2KJM11O4 4- 8H28O4 = 5CaS04 + K2SO4 

^ ^ ^ ^ 2AInS04 + 8H2O 4- lOCOj 

2KM11O4 _ C&CzOi , _ CaOOg ^ CaO 
“10 “2 2 2 

( 12 ) CaCO, 4- 2HC1 - CaCl> 4- CO2 4- H^O 

CaCOs _ CaO 
HLl - 2 2 


2 



VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 

Carbon 

( 13 ) Na2C08 + H2SO4 = Na2S04 + H2O CO2 

H2SO4 Na2C03 
2*2 

( 14 ) 2 NaHC 08 + H2SO4 = Na2S04 + 2H2O + 200 * 

H2SO4 ^ NaHCOs 
2 1 

( 15 ) KHC2O4 + KOH - K2C2O4 + H2O 

KOH = KHC2O4 

( 16 ) H2C2O4.2H2O + 2NaOH = Na2C204 + 4H2O 

NaOH = 

( 17 ) CsHbCOOH + NaOH = CeHsCOONa + HjO 

NaOH = CeHjCOOH 

( 18 ) SNajCsOi + 2KMn04 + 8H2S04 = SNa^SO* + 

K2SO4 + 2MnS04 + IOCO2 + 8H2O 
2KMn04 _ Na2C204 
10 2 

Chlormo 

( 19 ) NaCl + AgNOs - AgCl + NaNO, 

NaCl = Cl 

( 20 ) (a) Cl + KI = KCl + I 

(b) I2 “h 2Na2S203 == Na2S40(5 “f* 2NaI 
I = Cl 

(21) CaOCh + 2HC1 = CaCh 4 - H2O + CI2 

I=C1=^‘ 

Chromium 

(22) K2Cr207 + 6FeCl2 + 14 HC 1 = GFeCU -f 2KC1 -f 

2 CrCl 3 + 7H2O 

K2Cr207 Cr203 Cr 

"3“ 


Fe = 


6 6 

( 23 ) K 2 Cr 207 + 6KI + 7H2SO4 = 4K2SO4 + Cr 2 (S 04)8 + 

7H2O -f 3 Ia 

K 2 Cr 207 _ Cr 203 ^ Cr 
. “6 3 


I = 


C 





(KMn04 Method) 

2CuS04 + 2KCNS + H2SO3 + HjO = 2CuCNS 

+ KjS04 4- 2H,S04 
CuCNS + NaOH = NaCNS + CuOH 
SNaCNS + 6KMn04 + 4H2SO4 = 3KjS04 + 

6MnS04 + SNaCN + 4 H ,0 
6KMnO« NaCNS _ CUSO4 _ Cu 
30 6 6 6 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 

(25) (Iodide Method) 

2CuSO< + 4KI = 2CuI + 2 KjS 04 + I« 

I = CuSO, = Cu 

(26) (KCN Method) 

(a) 2 CuS 04 + 2NH40H = (NH4)sS04 + 

Cu 4S04(0H), 

(b) Cu2S04(0H)2 + 6NH3 + (NH 4),S04=- _ „ ^ 

2Cu(NH,)4S04.H40 

(e) 2 Cu(NH,) 4S04.H2O + 7KCN = Iv.,NH4Cu2(CN). 

+ NHiCNO + 2K2S()4 + ONH., + H 2 O 
KCN Cu(NH3),S04.H20 _ CUSO 4 _ ^ 

2 “ 7 7 “ 7 

Iodine 

(27) Ij + 2 Na 2 S 20 , = Na 2 S 40 e + 2NaI 

I = Na2S20, 

(28) KIO 3 + 5KI + 6HC1 = 6KC1 + SHjO + 31 j 

KIO 3 ^ ^ 

^ “ 6 6 

( 29 ) lOKI + 2KMn04 + 8112804 = 6K2SO4 + 2MnS04 + 

8 H 2 O + 51* 

2 KM 11 O 4 _ T 

To ^ 

Iron 

(30) 6 FeCl 2 + K 2 Cr 207 + 14HC1 = 6 FeCl, + 2KC1 + 

2 CrCl 3 + 7 H 2 O 

Kt^O, ^ OFcCU ^ Fe^Oj ^ ^ 

6 “ *6 2 I 

(31) 10 FeS 04 + 2 KMn 04 + 8 H 2 S ()4 = 5 Fe 2 (S 04 ), + 

K2SO4 + 2MnS04 + 8H2O 
2KMn04 WFeSOj ^ F>20, ^ Fe 
10 “10 2 1 

(32) 2FeCl8 + 2KI = 2KC1 + 2 FeCl 2 + I 2 

■n r-'l 17 Fe 203 

I = FeCh = Fe == — ^ — 


,33) 2Pb,C.H.O.). + K.C,.0. + W), 

2^ = (as precipitating agent for lead) 

(34) 2PbCr04 + 6KI + 16HC1 = 2PbCl2 + 6KC1 + 

^o‘t; rue. t ^CrCl, + 8H2O + 3I2 


_ PbCrOi _ ^ ^ K2Cr207 
" 3 3 6 
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VOLUMETWC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 

Manganese 

(36) MnOs + H 2 SO 4 + H 2 Cj 04 = MnSO, + 200^ + 2H.() 
2 KMn 04 _ CsHj 04 _ MnOj _ Mn 
10 2 2 2 

(36) (Bismuthate Method) 

(a) 2 Mn(NO ,)2 + 5NaBi0j + 16HN0, = 5NaN0, 

+ 5Bi(NO,), + 7H2O + 2HMn04 

(b) 2HMn04 + eNajAsOa + 4HNO, = SNajAsO, + 

2Mn(NO,,)2 + 3 H 2 O 
2 HMn 04 _ NasAs02 _ Mn 
10 2 6 

(37) (Persulfate Method) 

(a) 2Mn(NOa)j + 5(NH4)2S208 + 8H2O = 

6(NH4)2S04 + 4HNO, + SHaSOa + 2HMn04 

(b) 2HMn04 4- lOFeSOa + 7H2SO4 = 5Fe2(S04)3 + 

2MnS04 + 8H,0 
mMnOa ^ lOl^SOi ^ M^i 

16 10 5 


(38) 


(39) 


(Volhard’s Method) 

SMnSOd + 2KM11O4 + 2H2O = 5Mn02 + 

K2SO4 -f 2H2SO4 or 
6MnS04 + 5ZnS04 + 4KMn04 + UlUO - 

4KHSO4 -I- 7H2SO4 + 5Zn(0H)2.2Mn02 
2KMn04 3M11SO4 ^ 3Mn 
10 10 10 
(Ford Williams Method) 

MnOa + 2 FcS 04 + 2H2SO4 = MnS04 + Fe2(S04)i 

-h2H20 


2FeS04 _ Mn02 _ Mn 
2 2 "■ 2 

Molybdenum 

(40) (a) 2M0O3 + 3Zn = Mo,.0, + 3ZnO 

(b) 5M02O3 + OKM11O4 + 9H2SO4 = IOM0O3 + 

3K2SO4 -f 6MnS04 + 9H2O 
6KM11O4 _ M02OJ _ M0O3 _ Mo 
30 “ 6 ~ 3 “ "3 


Nickel (KCN Method). 

(41) (a) 2NiS04 4- 12NH4OH = 2Ni(NH3)6S04 4- I2H2O 
(b) Ni(NH8)6S04 4-4KCN = K2Ni(CN)4 K2SO4 

4- 6NIb 

4KCN ^ Ni(NH3)f,S04 _ Ni 
8 8 8 ' 

Oxygen 

( 42 ) 5H2O2 + 2KMn04 4 - 4H2SO4 = 2KHSO4 4 - 2MnS04 

4 - 8H2O 4 " 0O2 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 

2KMiiO, _ H 2 O 2 
10 2 

Phosphorus 

i'43) (a) H 3 PO 4 + 12 (NH,) 2 Mo 04 + 21 HNO, = 

(NH,)i,P04.12Mo0» + 21NH4N05 + 12HjO 

(b) 2(NH4),P0,,12Mo03 + 46 NaOH + H2O = 
2 (NH 4 ) 2 HP 04 + (NH 4 ) 2 Mo 04 + 23 Na 2 MoO 4 + 23 Hj 0 
NaOH ^ 2(NH4)3P04.12 MoOs ^ P^Os _ P 
1 ' 46 46 '23 

( 44 ) (a) 2(NH4)aP04.12Mo03 + 46NH4OH + H2O = 

24(NH4)2 Mo 04 + 2(NH4)2HP04 + 23H2O 

(b) (NH4)2 Mo 04 + IlaSOl = (NH4)2S04 + H2M0O4 

(c) 2 Mo 08 + 3Zii + 3 H 2 SO 4 = 3ZnSOi + 3 H 2 O + 

M02O1 

(d) SMoaOj + OKMiiOa + 9H2SO4 = IOM0O3 + 

3K2SO4 “b 6MnS04 “b 9H2O 
6Ki\lu04 _ MoaOa _ (NH4)aP04.12MoOs 
“30 6 36 

36 72 


(45) (No foiric alum present) 

(a-b-c) as in Reaction 44 

(d) 12 M 020 a + 0 = MoaaOar 

(e) Mo240a: + 14KMn04 + 2IH28O4 = 24MoO, + 

7K2SO4 + 14 MnS 04 + 2IH2O 

14 TC]Mn 04 !Mo 240 37 (NH alaPOa. 1 21 V 4 o 08 

70 ^70 35 

P P2O, 
35 70 

Sulfur 

(46) H2S + I2 - 2HI + S 

H2S ^ S 

'f 2 


(47) H 2 SO 4 + 2NaOH = NaaSOa + 2 H 2 O 

X’ iw Naa SOa 
NaOH = ^ — 


(48) 

(40) 

(50) 


NaHSOa + NaOH = NajSOa + H2O 
NaOH = NaHSOa 

NaaSOa + I 2 + H"0 = NaaSOa + 2HI 

y NaaSOa SO2 S 

1 = 2 “ 2 

2Na2S20a + H = NaaSaOa + 2Nsl 
I = NajSaOa 


1 



VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 

(51) SnClj + I2 + 2Ha = SnCU + 2HI 

Y SnCl2 _ Sn 

^ “ ~2 

Titanium 

(62) (a) Ti2(S04)j + Fej(S04)j = 2Ti(S04)2 + 2FeS04 
(b) lOFeSO, + 2KMn04 + 8H2SO4 = 5Fe2(S04)3 + 

K2SO4 + 2MnS04 + 8H2O 
2KMnO« _ FeS04 _ Ti2(S04)2 Ti 
10 1 2 ~ 1 

Tungsten 

(63) WOj + 2NaOH = Na2W04 + H2O 

^OH ^ WO, ^ W 
1 ■ 2 2 

Uranium 

(54) (a) UaOs + 4H2SO4 = 2UO2SO4 + IT(S04)2 + 411,0 

(b) 5U(S04)2 + 2KMn04 + 2H2O = 2IVHSO4 + 

2MnS04 + H2SO4 + 5U02S0« 
2KMn04 _ 11(804)2 ^ 1102 U 

10 2 2 2 

(c) 11,0, = 2 U 0 , + UO2 

2KMn04 _ U,Og _ 3U 
10 2 2 

Vanadium 

(65) (a) V2O4 + SO2 V2O4 + SO, 

(b) 5V2O4 + 2KMn04 + SHjSO, = 5V2O, + 

K2SO4 + 2MnS04 + 3H2O 
2KMn04 ^ y204 ^ VjOs ^ V 

10 2 2 1 

(66) (a) V2O6 + 3Zn + 3H2SO4 = V2O2 + 3H2O + 

3ZnS04 

(b) V2O2 + SFcO, = CFcO + V2O, 

(c) lOFeSO, “b 21vlVIn04 "b 8H2SO4 ~ 6102(804), -b 

K2SO, + 2MnS04 + 8H,0 
2KMn0 4 ^ FeSO, ^ V2O, ^ V 
10 " 1 6 3 

67) (a) As in Reaction 56 

(b) 6V2O2 + 6KMn04 + OHjSO, = 5V2O, + 

SKjSO, + 6MnS04 + OHgO 
6KMn04 ^ VsO, ^ V2O2 _ V 
30 6 6 3 

( 68 ) V,Ot + 2 KI + 2 ,HCl = V2O4 + 2 KC 1 + H ,0 + I, 

T - VgO. _ V 
2 ” 1 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 

Zinc 

(59) (a) Fe 2 (S 04 )» + Zn = ZnS 04 + 2FeS04 

(b) 10 FeSO 4 + 2 KMn 04 + 8 H 2 SO 4 = 5 Fe 2 (S 04 ). + 
K 2 SO 4 + 2 MnS 04 + 8HsO 
2 KMn 04 ^ FeS 04 ^ ^ 

10 1“ 2 

(60) 3ZnCl2 + 2K4Fe(CN), = K 2 Zna(Fe(CN )«)2 + 6KC) 

K^V(ra)» ^ 3Zn(;i_2 ^ Zn 
3 “ 0 2 

EFFICIENCY OF DRYING AGENTS 

Compiled by John H. Yoe 


A Drying agents depending upon chemical action (absorption) for their 
efficiency* 


Substance 

Weights of residual w'ater 
vapor in dried air — 
mg per liter 

Authority 

P 2 O 6 . 

Much less than 1 mg in 
40,000 liters 

Morley 

Mg(C104)2 anh 

Unweighable in 210 liters 

Willard and Smith 

Mg(C104)2 3 H 2 O 

Unweighable in 67 liters 

Willard and Smith 

BaO. 


Booth and Mclntire 

CaS04m20 


Smith 

KOH (fused) 

0 002 

Baxter and Starkweather 

H2S()4 

0 003 

Baxter and Starkweather 

MgO 

0 008 

Dover and Marden 

NaOH (fused) 

0 10 

Baxter and Starkweather 

CaBr? 

0 2 

Baxter and Warren 

CaO... . 

0 2 

Dover and Marden 

B 2 O .3 


Walton and Rosenbaum 

Ba(C 104)2 anh 


Smith 

CaCh (granular) 

0 14 to 0 26 

McPherson 

CaCb (fused) 

0 30 

Baxter and Starkweather 

ZnCb 

0 8 

Baxter and Warren 

ZnBr 2 

1 1 

Baxter and Warren 

CuS 04 anh 

1 4 

Dover and Marden 


B Drying agents depending upon physical action (adsorption) for their 
efficiency * — Alumina (low temperature fired), asbestos, charcoal, clay 
and porcelain (low temiierature fired), glass wool, kieselguhr, silica gel, 
refrigeration 


♦ It should be noted that the efficiency of some drying agents (e. g. AliOs. 
a:H20 and anhydrous CaCb, and probably also BaO, anhydrous Mg(C104)t, 
MgfClOdi.SHiO, anhydrous Ba(C104)2, and CaS04 iH20) depends upon 
both adsorption and absorption. 
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A METHOD OF BALANCING EQUATIONS FOR 
OXIDATION-REDUCTION REACTIONS 

On the left-hand side of the equation write the formulae for 
all the compounds entering into the reaction. On the right- 
hand side write the formulae for all the compounds formed in 
the reaction. 

Determine the L. C. M. (least common multiple) of the num- 
bers representing the changes m valence per molecule of the 
oxidizing and reducing agents. 

The quotient obtained in dividing the L. C. M. by the num- 
ber representing the valence change per molecule is the number 
of molecules of that compound required, or formed. 

The reaction between FeS04, KMn04, and H 2 SO 4 serves to 
illustrate. Following the rule as given above we write, KMn04 
+ FeS04 + H2S04->K.2S04 + MnS04 + Fe2(S04)3+ H 2 O. 

The valence change of manganese is five, that of iron is two 
per molecule of Fe2(S04)3. The L. C. M. of these two numbers 
is ten. 

The quotient obtained by dividing the L. C. M. by the val- 
ence change of manganese is two. Therefore two molecules of 
KMn04 are required. The quotient obtained by dividing the 
L. C. M. by the valence change of iron per molecule of Fe2 
(804)3 is five. Five molecules of Fe2(S04)3 are formed. Ten 
molecules of FeS04 are needed. From the two molecules of 
KMn04 used one molecule of K2SO4 is formed, as well as two 
molecules of MnS04, 

Eighteen sulfate radicals are used in forming the salts; ten of 
these radicals are supplied by the FeS04 used, the other eight 
must be supplied by the free acid. The sixteen hydrogens 
form eight molecules of water. 

The complete equation is, therefore, 

2 KMn 04 -f- 10FeSO4 “h 802804—^X2804 2Mn804 -f- 

5Fe2(804)3 + 8 H 2 O. 
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SOLLBILITY CHART 





SOLUBILITY 


Abbreviations: W, soluble in water; A, insoluble in water but soluble in acids; w, sparingly 
I, Insoluble in both water and acids: d, decomposes in water * Certain salts occur in two 


No.l 

1 

A1 1 


8b 

1 

1 — HI — ! 

1 Cd 1 


1 

Acetates 

W 

w 


w 

w 

w 

w 


-(C 2 H 3 O 2 ) 

AI(-)3 

NH4(-) 


Ba (-)2 

Bi(-)3 

Cd(-)2 

Ca(-)i 

2 

Arsenate 

a 

w 

A 

w 

A 

A 

w 


-(AsOi) 

Al(-) 

(NH4)3(-) 

Sb(-) 

Ba3(— >2 

Bi(-) 

Cd3(-)2 

Caaf — )2 

3 

Arsenite 


w 

A 




w 


— (AsOs) 


NH 4 A 802 

Sb(-i 




Ca3(-)2 

4 

Benzoate 


w 


W 

A 

w 

W 


-(C 7 H 6 O 2 ) 


NH4(-) 


Ba (-)2 

Bi(-)3 

0d(-)2 

Ca (-)2 

5 

Bromide 

W 

w 

d 

W 

d 

w 

W 



AlBrs 

NH4Br 

HbBra 

BaBr2 

BiBrj 

(\lBr 2 

CaBri 

6 

Carbonate 


w 


w 


A 

w 




(Nn4)2C03 


BaCO, 


CdCOs 

CaCOs 

7 

Chlorate 

W 

w 


W 

W 

W 

W 


-(CIO 3 ) 

Al(-)j 

NH4(-) 


B;i(-)2 

B »(-)3 

Cd(-)2 

Ca (-)2 

8 

Chloride 

W 

w 

W 

W 

d 

w 

W 



AICI 3 

NH4(n 

SbCU 

BaCli 

B1CI3 

CdCl2 

CaCl 2 

9 

Chromate 


w 


A 


A 

W 


-(Cr04) 


(NH4)2(-) 


Ba(-) 


Cd(-) 

Ca(-) 

10 

Citrate 

w 

w 


w 

A 

A 

w 


-(CeliA) 

Al(-) 

(NH4)3(-) 


Baat — )2 

iBi(-) 

Gd3(-)2 

Ca3(-)2 

11 

Cyanide 


w 


W 

w 

W 

W 




Nn4CN 


Ba(CN )2 

Bi(CN)3 

Cd(CN)2 

Ca(CN )2 

12 

Ferricy’de 


w 


w 


A 

W 


-(Fe(CN)6) 


(NH4)3(-) 


Baj(- )2 


CM-h 

Ca,(-)a 

13 

Ferrocy’de 

w 

w 


W 


A 

W 


-{Fe(CN)t) 

AU{-U 

(NH4)4(-) 


Ba2t— ) 


Cd2(-) 

Ca2(-) 

U 

Fluoride 

W 

w 

w 

w 

w 

w 

w 



AIF 3 

NH 4 F 

8br. 

BaF2 

BiFa 

CdF2 

CaFs 

15 

Formate 

w 

w 


W 

W 

W 

W 


-(CHO 2 ) 

A1(-)3 

NH4(-) 


Ba (-)2 

B.(-)3 

Cd(-)2 

Ca (-)2 

16 

Hydroxide 

A 

w 


W 

A 

A 

W 



A1(0H)3 

NH 40 H 


Ba(()II )2 

Bi(OH)3 

Cd(OH)2 

Ca(OH )2 

17 

Iodide 

w 

w 

d 

W 

A 

W 

W 



Alla 

NH 4 I 

Sbl. 

Bali 

Bill 

Cdl2 

Cal2 

18 

Nitrate 

w 

w 


W 

d 

w 

W 



A1(N03)3 

NH 4 N 03 


Ba(N 03)2 

Bi(N03)3 

Cd(N03)2 

Ca(NOj )2 

19 

Oxalate 

A 

w 


w 

A 

w 

A 


-(C 2 OO 

Al2(-)3 

(NH4)2(-) 


Ba(-) 

B12(-)3 

Cd(-) 

Ca(-) 

20 

Oxide 

a 


w 

W 

A 

A 

w 



AI 2 O 3 


SbjOj 

BaO 

BiaOs 

CdO 

CaO 

21 

Phosphate 

A 

w 


A 

A 

A 

w 



AIPO 4 

NH4H2P04 


Ba3(P04)2 

BiP04 

Cd3(P04)2 

Ca8(P04)2 

22 

Silicate, j 

I 



W 


A 

w 


-(SiOa) 1 

Al2(-)3 



Bu{-) 


Cd(-) 

Ca(-) 

23 

Sulfate 

W 

w 

A 

a 

d 

w 

w 



Al2(S04)3 

(NH4)2S04 

1 

1 

BaS04 

Bi2(S04)3 

CdS04 

CaS04 

24 

Sulfide 

d 

w 

A 1 

d 

A 

A 

w 



AI 2 S 3 

(NH4)2S 

Sb2S3 1 

BaS 

BbSa 

CdS 

CaS 

25 

Tartrate 

w 

w 

w 

w 

A ! 

A 

w 


~(C4H406) 

Al2(-)3 

(NH4)2(-) 

Sb2(-)3 

Ba(-) 

Bbf— Is 

Cd(-) 

Ca(-) 

26 

Thiocy’te 


w 


W 



W 




NH 4 CNS 


Ba(CNS )2 



Ca(CNS)a 
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CHART 

soluble in water but soluble in acids; a, insoluble in water and only sparingly soluble in acids; 
modifications. 


No.] 

Cr 1 

C'o 

-T^ 

'Au^ 1 


H 



1 

w 

W 

w 



W 

w 

W 


Or(-)3 

C0(-)2 ' 

Cu (-)2 



C 2 H 4 O 2 

Fe {-)2 

Fe2(— )6 

2 


A 

A 



w 

A 

A 



C03(-)2 

CU3( — )2 



HjAsOi 

Fe3(-)2 

Fe(-) 

3 


A 

A 








Co3H6(-)» 

CuH{-) 





i 

4 


w 

w 



W 

W 

' A 



Co (-)2 

Cu (-)2 



C7H6()2 

Fc(-)2 

Fc2(-)« 

5 


W 

w 

w 

W 

w 

W 

w 


CrBra 

CoBr? 

CuBr. 

AuBr 

AuBrs 

HBr 

FeBrz 

FeBra 

6 

W 

A 





w 



CrCOa 

CoCOa 





FeCOa 


7 


w 

W 



W 

W 

W 



Co (-)2 

(\i{ )« 



TICIO 3 

Fe (-)2 

Fe (-)3 

8 

1 

W 

w 

w 

W 

w 

W 

W 


c>ri< 

C()n2 

CuC’h 

AuCl 

AuCla 

IICI 

FcCb 

FeCMs 

0 


A 






A 



r!o(-) 






FezC— )3 

10 


W 




w 


W 



C03(-)2 




CnHsOr 


Fc(-) 

11 

A 

A 

A 

w 

w 

w 

a 



Cr((lN)j 

Co((\V)2 

Cu((^N)2 

Au(\N 

Au(CN)3 

HCN 

Fe(CN )2 


12 


I 

I 



W 

I 




C(»3(-)2 

Cu3(-)2 



n3(-) 

Fes(-), 


13 


1 

I 



w 

I 

a 



C02(-) 

Cll2(-) 



H4(-) 

Fe2(-) 

FC4(-)3 

14 

W(a)* 

w 

w 



w 

w 

w 


OFa 

CoFa 

Cul ‘'2 



HF 

I'^eFs 

FeFs 

15 


W 

W 



W 

W 

W 



Co (-)2 

Cu (-)2 



CH 2 O 2 

Fe (-)2 

Fe(-)3 

16 

A 

A 

A 

W 

A 


A 

A 


Cr(OH)a 

Co(0H)2 

Cu(()H)2 

AiiOH 

Au(OH)3 


Fp(0H)2 

Fe(OH)3 

17 

W 

w 

a 

a 

a 

w 

w 

W 


Crio 

(voli 

Cul 

Aul 

Atils 

HI 

Felz 

Fel8 

18 

W 

w 

w 



W 

W 

W 


Cr(N().0.i 

Co(N03); 

Cii(N()3)2 



HNO 3 

Fe(NOo )2 

Fe(NQ^ 

19 

W 

A 

A 



w 

A 

W 


Cr(-) 

Co(-) 

Cu^-' 



CZH 204 

Fe(-) 

Fe2(-v 

20 

a 

A 

A 


A 

w 

A 

A 


Cr203 

CoO 

CuO 

All-/) 

Au2l>3 

HzOz 

FeO 

FezOs 

21 

w 

A 

A 



w 

A 

w 


Cr2(P04)2 

Cl)3(P()4)2 

0U./P()4)2 



H3lK)4 

Fe3(P04)2 

FeP04 

22 


A 

A 



I 





C02Sl()4 

Cii(-) 



HzSiOs 



23 

W(I)* 

w 

w 



W 

W 

w 


Cr2(S04)3 

C 0 S 04 

CuS()4 



H2R0« 

FeS04 

Fe2(S04)8 

24 

d 

A 

A 

I 

I 

w 

A 

d 


Cr 28 , 

CoS 

CuS 

AU2S 

AU 2 R 3 

HzS 

FeS 

FezSs 

25 


w 

w 



w 

w 

W 



Co(-) 

Cu(-) 



C 4 H 606 

Fe(-) 

Fe 2 (-)a 

26 


w 

d 



w 

W 

W 



Co(CNS)2 

CuCNS 



CNSH 

Fe(CNS )2 

Fe(CNS), 
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SOLUBILITY 


No. 


Pb 

Mg 

i Mn 

Hg' 

Hg" 

Ni 

K 

1 

Acetate 

w 

W 

L W 

* w 

W 

W 

W 


~muh) 

Pb(-)2 

Mg(-).. 

|Mn( — )» 

Hg(-) 

Hg(-l2 

Ni(-)2 

K(-) 

2 

Arsenate 

A 

A 

w 

A 

vv 

A 

W 


~(AbOi) 

PbH(-) 

Mg,i(~) 

Mr.ll(-) 

Hg3(-) 

Hg3(-)2 

Ni3(-)2 

K3(-) 

3 

\rsenite 


W 

A 

A 

A 

A 

w 


-(AsOs) 


MgA-h 

Mmih.i — 

Hgif-) 

Hg3(-) 

Ni3H..(-)4 

K 3 A 903 

4 

Benzoate 

w 

W 

W 

A 

w 

w 

w 



Pb(->)2 

Mg(-)2 

Mn(-)s 

Hgo (-)2 

Hg(-)> 

Ni(->. 

K(-) 

5 

Bromide 

W 

W 

W 

A I 

W 

W 1 

w 



PbBra 

MgBr2 

MnBr. 

HgBr 

HgBr2 

NiBr> 

KBr 

6 

Carbonate 

A 

w 

w 

A 


w 

W 



PbCOs 

MgCOj 

MnCO, 

Hg2C03 


NiCtb 

K2C03 

7 

(Chlorate 

W 

W 

W 

w 

W 

W 

W 


-(C10.i) 

Pb(-)2 

Mg(-)2 

Mn(-). 

Hg(-J 

Hg(-)2 

Ni('-). 

K(-) 

8 

Chloride 

W 1 

W 

w 

a 

W 

W 

W 



PbCh 

MgCb 

MnCh‘ 1 

HgCl 

HgVh 

NiCb 

KCl 

9 

Chromate 

A 

W 


w 

w 

A 

W 


-(CrO.) 

pb(-) 

Mg(-) 


Hg2(- ) 

Hg(-) 

Ni(-) 

K2(-) 

10 

Citrate 

W 

W 

w 

w 


W 

w 


-(CelbO.) 

IM-h 

Mg3(-)2 

MnH( -I 

!!©(-) 


N13(~)2 

K3(-1 

11 

Cyanide 

w 

W 


A 

W 

a 

w 



i’b(CN)2 

Mg(CN): 


TIg(^N 

Hg((^N)2 

Ni(CN)2 

KCN 

12 

rcrncy’de 

w 

W 



A 

I 

w 


-Fe(CN)o 

Pb3(-)2 

Mg3(-)> 

1 


ag3( h 

Ni..(-). 

K3(-> 

13 

Ferrocy’de 

a 

W 

A 


1 

I 

w 


-Fe(CN)., 

Pb2(-) 

Mg?(-) 

Mti'i - ) 


HgA-) 

Ni.(-) 

K»(-> 

14 

Fluoride 

w 

w 

A j 

d 

d 

w 

w 



PbFa 

MgF2 

MnF- 

HgF 

HgF2 

'NiF. 

KF 

If) 

Formate 

W 

W 

W 

w 

W 

w 

W 


-(CHO‘*) 

Pb(-)2 

Mg(-)2 

Mn(-).' 

tlg(~) 

Hg(- h 

Ni(-)2 

K(-) 

16 

Hydroxide 

w 

A 

A 


A 


W 



Pb(OH)2 

Mg(OII)i 



Hg(OH)> 

'Ni(OTI)o 

KOH 

17 

Iodide 

w 

W 

W 

A 

w 

w 

W 



Pbl2 

Mgl2 

|MnI' 

Hgl 

Kgh 

N 112 

KI 

18 

Nitrate 

w 

W 

W 

W 

W 

w 

W 



Pb(NOj)c 

vrg(N()3)2 

Mn(\' 0,)2 

HgNO^ 

Hg(N03)2 

Ni(X(b)2 

KNO 3 

19 

Oxalate 

A 

w 

w 

a 

A 

A 

w 


-(C-Ah) 

Pb(-) 

Mg(-) 

Mn(-) 

Hg2(-) 

Hg(- ) 

Ni(-) 

M-) 

20 

Oxide 

w 

A 

A 

A 

w 

A 

W 



PbO 

MgO 

MnO 

HgoO 

TlgO 

''lO 

K 2 O 

21 

Phosphate 

A 

w 

w 

A 

A 

A 

w 



Pb3(P04)2 

Mg3(P04)2 

Mn./P0,)2 

HgaPO, 

Hgsfi^Oi'j 

MiPOOr 

IC 3 P 04 

22 

Silicate 

A 

A 

I 




w 


-(SiOa) 

Pb(-) 

Mg(-) 

Mn(-) 




K2(-) 

23 

Sulfate 

w 

\Y 

w 

w 

fl 

w 

w 



PbSOi 

MgS04 

MnS()i 

ng2SOi 

HgSO. 

■;i»so4 

K 2 S 04 

24 

Sulfide 

A 

d 

A 

I 

I 

A 

w 



PbS 

MgS 

MnS 

Hg^S 

HgS 

\iS 

K 2 S 

25 

Tartrate 

A 

w 

w 

I 


A 

w 


-(C^HiOb) 

Pb(-) 

Mg(-) 

Mn(-) 

ng2(-) 


Ni(-) 

K2(-) 

26 

Thiocy'te 

1 w 

W 

w 

A 

w 


w 



Pb(CNS)2 

Mg(CNS)2 

Mn(CNS )2 

HgCNS 

ng((^NS)2 


KCNS 
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CHART (Continued) 


No. 

Ag 

Na 

Sn"" 

Sn" 

Sr 

Zn 

Pt 

1 

w 

W 

W 

d 

W 

W 



Ag(-) 

Na(-) 

^^n(-)4 

Sn(-)2 

Sr (-)2 

Zn(-)2 


2 

A 

W 



w 

A 



Ag2(-) 

Na3(-) 



Srli{-) 

ZU3(— )2 


n 

A 

W 


A 

w 




Ag.(-) 

NaoIK-) 


'lui-h 

)2 



4 

w 

W 




w 



\g(-; 

Va(-) 




Zll(-)2 


T 

a 

W 

W 

W 

W 

w 

w 

AgHr 

NaBr 

Snllr^ 

SiiBri' 

4rBr-> 

ZnBr2 

PtBr4 


A 

W 



w 

w 



\gAVn 

N.iCOj 



SrCO., 

ZnCO.3 


7 

W 

w 


W 

W 

W 



Vg^-) 

Na(-) 


Sil(-), 

SK-),. 

Zll(-)2 


S 

a 

W 

W 

w 

W 

w 

W 


Ag(^l 

NaCl 

Su(’lj 

SuCB 

Sr(^l, 

ZnCl 2 

ptn, 

9 

w 

W 

w 

A 

W 

W 



Ag2(-1 

Na-X-) 



Sr(-1 

Zn(~) 


10 

w 

W 



A 

w 



Ag3(-) 

Na3(-) 



Srll(-) 

Zn3(-)2 


11 

a 

W 



W 

A 

I 


AgCN 

NaCN 



Sr(('N )2 

Zii(CN)2 


12 

1 

W 


A 

W 

A 



Ag3(-) 

Na3(-) 


Sn3(~)2 

Sr3(-)2 

Zn3(-)2 


13 

1 

W 


a 

W 

I 



^g4(-) 

Na4(— ) 


Sn2(-) 

^r2(-) 

Zn2(-) 


14 

W 

W 

W 

W 

1 w 

W 

w 


AgF 

NaF 

SnF4 

'^nF2 

iSrF> 

ZnF2 

PtF4 

15 

W 

W 



w 

W 



Ag(-) 

!Na(-) 



Sr (-)2 

Zn( — )2 


10 


W 

w 

A 

W 

A 

A 



iNaOH 

l4n(()H)4 

Sn(OH )2 

Sr(OHl 2 

Zn(OII )2 

Pt(()H)4 

IT 

I 

W 

d 

W 

W 

W 

I 


Agl 

iNal 

Sill j 

S 11 I 2 

>rl2 

Znl2 

Ptl2 

IS 

W 

W 


d 

W 

W 

W 


AgNO. 

iNaNOs 


Sn(NO,)2 

Sr(N()3)2 

Zii(N()3)2 

Pt(N().<)4 

19 

a 

w 


A 

w 

A 



\g'A-) 

Na2(-) 


Sn(-) 

Sr(-) 

Zn(-) 


20 

w 

d 

A 

A 

W 

w 

A 


Ag.>() 

NasO 

SnO.' 

SnO 

^rO 

ZiiO 

PtO 

21 

A 

W 


A 

A 

A 



Ag,ro4 

Na3r04 


-n3(P04V. 

'^r3(P()4)2 

Zi.3(PJ4)2 


22 


w 



A 

A 




Na 2 (-) 



M-) 

Zn(-) 


OM 

w 

W 

W 

W 

w 

W 

w 


Ag2S04 

Na2S04 

Sn(S()4)2 

SnS04 

'4rS( >4 

ZaSOj 

PtfS04)2 

24 

A 

w 

A 

A 

W 

A 

I 


AgiS 

NajS 

SnS2 

SnR 

SrS 

ZnS 

PtS 

25 

w 

W 


W 

w 

W j 



Agsi-) 

Na2(-) 


Sn(-) 

Sr(-) 

Zn(-) 


20 

1 

W 



W 

W 



\gCNS 

NaCNS 



Sr(CNS )2 

Zn(CNS)2 
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SOLUBILITY OF INORGANIC COMPOUNDS IN WATER (Continued) 


SOLUBILITY OF INORGANIC COMPOUNDS 
(Continued) 
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SOLDBILITY OF INORGANIC COMPOUNDS IN WATER (Continued) 


SOLUBILITY OF INORGANIC COMPOUNDS 
(Continued) 
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SOLUBILITY OF INORGANIC COMPOUNDS IN WATER (Continued) 


SOLUBILITY OF INORGANIC COMPOUNDS 
(Continued) 
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SOLUBILITY OF INORGAinC COMPOUNDS IN WATER (Continued) 


SOLUBILITY OF INOBGANIC COMPOUNDS 
(Continued) 
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SOLTJBILITY OF INORGANIC COMPOUNDS IN WATER (Continued) 


SOLUBILITY OF INOBGANIC COMPOUNDS 
(Continued) 


1 

§ ! ‘tti c«o * **oeo CO 

• o«o*c-o**H** c-cooeo- ••eeO "<2 »o ... 

k 

109 0 

65 

40 8 

69 3 

114 1 ’ 


71 0 

245 

115 

0 85 

435 

15 3 

23 5 

113 7 

66 0 

39 1 

38 6 

69 2 

112 7 


40 0 

230 

66 

37 3 

68 0 

no 6 


24 75 

224 

103 

1 01 
202 

63 6 

‘ 13 8 ‘ 
24 2 

107 5 

61 0 

’ 35 5 

66 3 ’ 

108 6 

h 

17 00 

1 5 

214 

97 

1 08 
187 

61 

13 3 

24 5 

104 1 

33 5 

64 5 ” 

98 15 

h 

9 89 

11 70 

205 

90 5 

1 17 
179 

13 

24 7 

101 6 

57 5 

63 4 

31 3* 

62 8 

88 59 

k 

7 19 

8 39 

1 9 

191 

84 5 

1 25 
171 

57 

12 9 

25 1 

99 2 

29 

31 2 

61 1 ’ 

80 71 

67.38 


4 49 

5 9 

177 ' 

78 5 

1 33 
165 

12 8 

25 5 

96 5 

54 5 

58 3 

26 2 

30 8 

59 5 

73 9 

58 8 

at 18®’ 

o 

2 60 

4 0 

166 ' 

72 

1 43 
157 

37.9 

12 7 

25 9 

94 5 

53 5 

0-* at 18® 
23 6 

29 7 

57 6 

68 1 

54 1 

6.23X10-* 
60 01 

h 

1 62 

3 0 

3 

143 

67 

1 54 
151 

34 8 

h 7 

26 1 

91 0 

52 8 

54 7 

9X1 

29 

56 0 

634 

50 49 

5323 

Ph’ 

CQ 

q <^9 : oqqq : ; Qoqq ;qqqqcqqqq ;q 

w Wtrj ■ W«WW • wwaw KWKKKBKWa K 

-3 c5 CO CO*dw * COCOOOCO •r^€0 

Substance 

' •• • • 

• • (5 • dc5o Jd — SB ‘<5 


1389 



SOLUBILITY OF INORGANIC COMPOUNDS IN WATER (Continued) 


SOLUBILITY OF INORGANIC COMPOUNDS 
(Continued) 
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SOLTJBILITT OF INORGANIC COMPOUNDS IN WATER (Continued) 


SOLUBILITT OF INOBGAinC COlfPOUNDS 
(Contfimed) 
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SOLUBILITT OF INORGANIC COMPOUNDS IN WATER (Continued) 


SOliUBHilTY OF INORGAITIC COMPOUNDS 
(ConUliued) 
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SOLUBILITY OF INORGANIC COMPOUNDS IN WATER (Continued) 


OF INOBC^Miiie COMPOUNDS 
(Coatlnued) 


I 

. . «D 

oo • r— ^ oc • o» OO QO o 

g ®g : gS22SS 

k 

?0 - *1 •'V 

>0 0 e»9 «M QO 

CO . . S3 Ss 

k 

60 6 

65.2 

63 17 

3 34 

2 62' 

0 302 
115 

127 2 

9 2 

309 

75 0 

00 

3 6 

h 

4S 

65 

63 95 

59.44 

i . 

121 4 

6 72 
251 

71 4 

2 5' 

i ■....^ 

k 

60 4 

45 1 

64 8 

61 99 

54 bO 

0 

2 36 

1 98 

'6 197 
95 

115 5 

4 85 
200 

67 4 

4531 0 

2 l' 

h 

60 

43 9 

64 7 

50 15 

ixio-< 

1 94 

1 70 

0 164 
85 

109 3 

15 98 

3 5 

155 6 

63 1 

4 5 
1917 0 

1 7 

o 

59.1 

42 3 

63 5 

55 

1 4X10-^ 

1 53 

1 45 

0 125 
75 

0 0056 
103 5 

2 3 

116 7 

58 5 

5 41 
1368 0 

1 4 

k 

58 

40 8 

61 7 

42 46 

7xir* 

1 15 

1*20 

0 068 

0 090 
66 
at 18“ 

0 0049 
97 6 

8 

1.5 

81.3 

53 5 

7 81 
1068 0 

563 6 

'■ 1 2 

k 

2 ^3^ S ^ S ® ^ ® ^ ^ 

o O <M OO ® • 

o 

55 

9 25X 
37 3 

57 5 

3 6 X 

32 

2.9X10-* 

0 06 

48 3 

0 0035 

84 4 

0 6* 

33 0 

42 6 
16.21 

r75X 

269.8‘*“ 

o 

r ^ c5 

S3 P • -ooo S ->S a> 

S. P. 

ww w§ 

• «o CO «o 

.i 

c ^ id : -3 ‘ - idd^di ^ ^ . 


1393 



SOLUBILITY OF INORGANIC COMPOUNDS IN WATHI (Continued) 


SOLUBILITY OF INORGANIC COMFOUNBS 
(Contlaued) 
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SOLUBILITY OP INORGANIC COMPOUNDS IN WATER (Continued) 


SOLiDBIUlTT OF INORGANIC COMPOUNDS 
(Continued) 
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SOLUBILITy OF 

a, the nbsorption coefficient, ie the volume of g&s when reduced to 0® and 760 
mm., abeorbed by one volume of water when the preeaure of the gas itself, without 
the aqueous tension, amounts to 760 mm. 

Q is the weight of gas in grams dissolved in 1(X) grams of water when the total 
pressure (i.e., the sum of the partial pressure of the gas plus the aqueous tension 
at the given temperature) is 760 mm. 


1 



„ , Carbon 

Hydrogen Dioxide 


Q 

a 

q 

1 

a 

q 

a 

q 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

35 

40 

45 

50 

60 

70 

80 

90 

100 

0.02354 

0.02297 

0.02241 

0.02187 

0.02135 

0.02086 

0.02037 

0.01990 

0.01945 

0.01902 

0.01861 

0.01823 

0.01786 

0.0X750 

0.01717 

0.01685 

0.01654 

0.01625 

0.01597 

0.01570 

0.01545 

0.01522 

0.01498 

0.01475 

0.01454 

0.01434 

0.01413 

0.01394 

0.01376 

0.01358 

0.01342 

0.01256 

0.01184 

0.01130 

0.01088 

0.01023 

0.00977 

0.00958 

0.0095 

0,0095 

0.002942 
0.002869 
0.002798 
0.002730 
0.002663 
0.002600 
0.002537 
0.002477 
0.002419 
0.002365 
0 002312 
0.002263 
0.002216 
0.002170 
0.002126 
0.002085 
0.002045 
0.002006 
0.001970 
0.001935 
0.001901 
0.001869 
0.001838 
0.001809 
0.001780 
0.001751 
0.001724 
0.001698 
0.001672 
0.001647 
0-001624 
0.001501 
0.001391 
0.001300 
0.001216 
0.001052 
0.000851 
0.000660 
0.00038 
0.00000 

0.04889 
0.04758 
0.04633 
0.04512 
0.04397 
0.04287 
0 04180 
0.04080 
0.03983 
0.03891 
0 03802 
0.03718 
0.03637 
0.03559 
0 03486 
0.03415 
0.03348 
0 03283 
0.03220 
0.03161 
0 03102 
0.03044 
0 02988 
0 02934 
0.02881 
0.02831 
0.02783 
0 02736 
0 02691 
d 02049 
0.02608 
0.02440 
0.02306 
0.02187 
0 02090 
0.01946 
0 01833 
0.01761 
0 0172 
0.0170 

0.006946 

0.006756 

0.006574 

0.000400 

0.006232 

0.006072 

0.005918 

0.005773 

0.005632 

0.005498 

0.005368 

0.005246 

0.005128 

0.005014 

0.004906 

0.004802 

0.004703 

0.004606 

0 004514 

0.004426 

0.004339 

0.004262 

0.004169 

0.004087 

0.004007 

0.003931 

0.003S57 

0.003787 

0.003718 

0.003651 

0.003588 

0.003315 

0.0030821 

0.002858 

0.002657 

0.002274 

0.001856 

0.001381 

0.00079 

0.00000 

0 02148 
0.02126 
0.02105 
0 02084 
0.02064 
5.02044 
0 02025 
0.02007 
0.01989 
0.01972 
0.01955 
0 01940 
0.01925 
0.01911 
0.01897 
0.01883 
0.01869 
0.01856 
0.01844 
0.01831 
0.01819 
0.01805 
0.01792 
0.01779 
0 01760 
0.01754 
0.01742 
0.01731 
0.01720 
0.01709 
0.01699 
0 01666 
0 01644 
0.01624 
0.01608 
0.01000 
0.0160 
0.0160 
0.0160 
0.0160 

0.0001922 
0.0001901 
0.00018S1 
0.00018C2 
0.0001843 
0.0001824 
0.0001806 
0.0001789 
0.0001772 
0.0001756 
0.0001740 
0.0001725 
0.0001710 
0.0001696 
0.0001682 
0 0001668 
0.0001654 
0.0001641 
0.0001628 
0.0001G16 
0.0001603 
0.0001588 
0.0001575 
0.0001 561 
0.0001548 
0.0001535 
0.0001522 
0.0001509 
0.0001496 
0.0001481 
O.OOOJ 474 
0.0001425 
0.0001384 
0.0001341 
0.0001287 
0.0001178 
0.000102 1 
0.000079 il 
0.000046 
0.000000 j 

1.713 
1.646 
1.584 
1.627 
1.473 
1.424 
1.377 
1.331 
1 282 
1.237 
1.194 
1.164 
1.117 
1.083 
1.050 
1.019 
0.985 
0 96^) 
0.928 
0.902 
0 878 
0 854 
0.829 
0.804 
0.781 
0.759 
0.738 
0.718 
0.699 
0.682 
0.665 
0.592 
0.530 
0.479 
0.436 
0.359 

t 

0.3346 
0.3213 
0.3091 
0.2978 
0 2871 
0.2774 
0.2681 
0.2589 
0.2492 
0.2403 
0.2318 
0.2239 
0.2166 
0.2098 
0.2032 
0.1970 
0 1903 
0.1845 
0.1789 
0 1737 
0.1688 
0.1640 
0 1590 
0.1540 
0.1493 
0.1449 
0.1406 
0.1366 
0.1327 
0.1292 
0.1257 
0.1106 
0.0973 
0.0860 
0.0761 
0.0576 


• Atmospheric Nitrogen 98.815% Vol. N* -f* 1.186% Vol. A 
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GASES IN WATER 

I is the volume of gas in c.c. dissolved by one volume of water when the total 
pressure (i.e , the sum of the partial pressure of the gas plus the aqueous tension 
at the given temperature) is 760 mm. 



Cubic centimeters of air (free from CCi and NHi) dissd. in 1000 0,0. BUO 
with barometer at 760 mm. (total pressure). 
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SOLUBILITY OF AMMONIA IN WATER 


Press. 

0°C 

20®C 

O 

o 

O 

KHa.mm 

s/e 

cmVcm* 


cmVcm* 

B/g 

cmVcm* 

700 

800 



0.497 

0.544 

652.9 
714 6 

0.329 

429.6 

900 

0.997 

i3i2 

0.588 

772.4 



1000 

1 094 

1440 

0 629 

826 2 

6.386 

504.0 

1100 

1 192 

1569 

0.669 

878 8 



1200 

1 288 

1695 

0 707 

928 8 

6 433 

665.4 

1300 

1400 

1.388 

1 488 

1827 

1958 

0.745 

0 781 

978 7 
1025 9 

0.472 

616.3 

1500 

1.588 

2090 

0 815 

1070 6 



1600 

1.688 

2221 

0.847 

1112 6 

0.508 

663.3 

1700 

1 778 

2340 

0 877 

1152.1 



1800 

1.847 

2431 

0 906 

1190 1 

0.643 

709.6 

1900 

2000 




0.934 

0 959 

1226.9 

1259.7 

0.677 

753.4 

2100 

2200 

. 


0.984 

1.007 

1292.6 
1322 8 

0.611 

797.8 

2300 

2400 



1.029 

1.052 

1351.7 

1381.8 

0.644 

840.9 

2500 

2600 



1 074 
1.096 

1410 8 
1439 6 

0.676 

882.7 

2700 

2800 

; ■ . ; ; I 


1.117 

1.140 

1467 3 
1497.4 

0.706 

921.7 

2900 

■ ’ • 


1.162 

1526 4 



3000 



1.185 

1556.6 

6.732 

965.8 

3100 

3200 



1.207 

1.230 

1585.5 

1616.7 

0.768 

989.8 

3300 

3400 

1 




0.784 

1023.7 


SOLUBILITIES OF VARIOUS GASES IN WATER 

Henry’s Law Constant K 
Compiled by Hardin B. Jones, PhD. 


K X 10"^ K — P/X P — partial pressure mm. of Hg 
X = mole fraction 


References 

1 

t = 0“ 

10“ 

20“ 

30” 

38° 

40° 

50° 

! 

60° 

70° 

80° 

Argon 

1.65 

2.18 

2.58 

3.02 

3.41 

3.49 

3.76 

3.92 

4.12 

4 25 

1, 8. 14, 15, 17 
Carbon dioxide. . 

.0555 

.0788 

.108 

.139 

.168 

.173 

.217 

.258 



6. 7. 9. 12 

Helium 

10.0 

10.6 ! 

10.9 

11.1 

11.0 

10.9 

10.5 

10.3 

' 9.88 


1, 3, 8, 12, 14, 
15. 18, 21 
Hydrogen .. . 

4.42 

4 82 

5 20 

5.51 

5 72 

6.78 

5.82 

5.80 

5 77 

5 73 

6, 12 

Krypton 

2. 14, 15 

0.853 

1.20 

1.62 

1.85 

2.13 

2.18 

2 43 

2.66 

283 

2 94 

Neon 

7.68 

8.49 

9.14 

9.45 

9.76 

9 80 

10 0 




(2). 8 

Nitrogen 

12, 16, 20, 22, 

4.09 

4 87 

5 75 

6 68 

7.51 

7 60 

i 

8.20 

8.70 

9.20 


23. 24 

Oxygen 

6, 10, 12. 13 

1 

1.91 

2.48 

2.95 

3.52 

4.04 

4 14 

4.50 

4.84 

5 13 

5.28 
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SOLUBILITIES OF VARIOUS GASES IN WATER 
(Continued) 


K X 10“7 K = P/X P = partial pressure mm. of Hg 
A' mole fraction 


1 

References 

/ = 0" 

10“ 

20“ 

30“ 

38® 

40“ 

50® 

60“ 

70“ 

80® 

Radon 

2, 14, 15 

.186 

.286 

.391 

.529 

.651 

.683 

.839 

.976 

1.07 


Xenon 

.392 

.555 

.742 

.945 

1.12 

1.16 

1.31 

1.46 

1.59 

1.66 

2, 14, 15 

Nitrous oxide 

6, 9, 10, 12 
Acetylene 

.074 

.108 

.155 

.210 

.242 

.246 

.279 




.0555 

0716 

.0900 

.112 

.131 

.133 





5, 25 I 

Ethylene 

5, 10 

.370 

.552 

1 

j .753 

1 00 

1 21 

1.23 

■ 



[ 

i 
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nmiCATORS 

R. T. Thomson’s table, showing the hydrogen atoms replaced by NaOR 
or KOH when a compound neutrtd to the inoucator is formed. The blank 
•paces indicate that the end-reaction is obscure. 

(From Cohn’s Indicators and Test-papers, John Wiley and Sons, pub» 
liabers, by permission.) 


Acid 

Formula 

Methyl- 

orange 

Cold 

Phenolphthalein 

Litmus 


Cold 

Boiling 

Cold 

Boiling 

Bulphuric 

HsSOi 

2 

2 

2 

2 

2 

Hydrochloric . . . 

HCl 

1 

1 

1 

1 

1 

Nitric 

HNOi 

1 

1 

1 

1 

1 

ThioBulphuric . . . 

HtSxOi 

2 

2 

2 

2 

2 

Carbonic 

HjCOf 

0 

1 dilute 

0 


0 

Sulphurous 

H*SO« 

1 

2 




HydroBulphunc. 

HiS 

0 

1 dilute 

0 


0 

Phosphoric 

H 1 PO 4 

1 

2 




Arsenic 

HiAsOi 

1 

2 




Arsenous 

H,A80« 

4 



0 

0 

Nitrous 

HNO« 

indicator 
destroyed | 

1 


1 


Silicic 

H4Si04 

0 



0 

0 

Boric 

HiBOi 

0 1 


2 ' 



Chromic 

B[sCr04 

1 

2 




Oxalic 

HjCi04 


2 

2 

2 

2 

Acetic 

HCiHiOi 


1 

1 

nearly 


Butyric 

HC 4 H 7 OJ 


1 

1 

nearly 


Succinic 

HaC4H404 


2 

2 

nearly 


Lactic 

HC 1 H 5 O 1 


1 


1 


Tartanc 

H5C4H40e 


2 


2 


Citric 

H|C6H*07 

j_» 

3 





TABLE OF INDICATORS 


Due to hydrolysis of the salt formed, the composition of a 
weak acid solution titrated against a strong base is basic 
(when equivalent amounts of acid and base are present) 
and of a weak base against a strong acid is acid. A truly 
neutral titrated solution has the same concentration of 
hydrogen ions [H"^] and hydroxyl ions I OH"] as water. Water 
has a concentration of [H'*'] ion of 10“^ and of [OH~i ion of 
at 25°C. As an index of the acid intensity the expression 
pH is employed and is equal to the logarithm of the reciprocal 


of the hydrogen ion concentration; i. e., pH = log per 

liter. From this it follows that the pH of a neutral solution 
is the same as that of water; viz., 7; an acid solution has a 
pH less than 7 and a basic solution has a pH greater than 7. 
Those indicators in the table below with a * are the Sorensen 
selected indicators; those with a # are the Clark and Lubs 
selected indicators; those with the ## are Cohen’s supple- 
ment to the Clark and Lubs selection; thof^e with the B are 
the Eastman indicators. 
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TABLE OF INDICATORS (Coniiaoed) 


Synonym 


pH Range Obsenrer 



' Methyl Orange may be used in the preflenoe of carbon dioxide or hydro* 
gen sulhde. 
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TABLE OF INDICATORS (Contiiiued) 


Indicator 


Synonym 


pH Range 


Obaerrer 


Dinitrohydroqui- 
none Anetate 
Sodium Alisarin- 
tulfonate 

DichlorofluorcBoein , 

Laomosol 

Methyl Red 


Laomoid 

Tetrabromo-m-cre- 

Bol-8ulfon- 

pbthalein 

Asolitmin (Litmus) 
Cochineal 



Chlor Phenol Red. 
Propyl Red 


Hematoxylin . . . 
p-Nitrophenol . 


Dried female insect. Coccus | 
cQ-cti Lin.; oarminic acid 


From logwood, Haematoxylon 
campechta L. 


Sodium Alisarinsul- 
fonate 

Brom Phenol Red. . 
Bromocresol Purple 

Alisarin 


Dinitrobensoyle- 

neurea 

Bromothymol Blue. 

Anisolesulfon- 

phthalein 


Dibromo-o-cresolsulfonphtha- 

lein 

Roots of madder; 

Rubia tinctorum, Lin. 
Dihydroxyanthraquinone ; 
Schaal’s Indicator. 


4. 5-8. 3 

4. 7- 6. 2 

4. 8- 6. 4## 

4. 8- 6. 4 E 

5-6 E 

5. 0-7.0 * 
5-6 E 

4- 5 

5- 6 E 
5 2-6.8 

5. 2-6.8 #E 

5 5-6 8 
10 . 1 - 12.1 


Hotjbinger 

Sdrensen 


Sorensen 

Sorensen 


Lubs and 
Clark 


Sbrensen 


|Dibromothymolsuifonphtbaleiz]| 


7-8 E| 
6-8 


6.0-7. 6 m 


Bogart 

land 

Scatchard 


6-8 E 


Curcumin 


Brilliant Yellow 
Neutral Red. . . . 

Phenol Red 

Rosolic acid. ... 

Cyanin 

i^-Naphthol- 

phthalein 


Turmeric Yellow; curcum- 
min; roots of Curcuma 
longa L. 


Toluyiene Red 
Phenolsulf onphthalein 
Aurin; aurin red; corallin; 

p-rosolic acid 
Quinoline Blue; diamyl- 
cyanine iodide 


6.8 E 


6-8 E 

6. 8- 8.0 *E 
6 8-8.4 #E 

6. 9- 8.0 *E 


7-8 


Prideauz 


7 . Z-8 . 6 Sdrensen 
and 

Palitxsch 


Cresol Red 

Meta Cresol Purple. 

Tropeolin 000 


o-Cresolsulf onphthalein 


Orange I; Orange B; sodium- 
naphthol-aso^eniene sul- 
fonate; Ton MuU^’s indi- 
cator 


7-9 E 
7. 2-8.8 #E 
7. 4-9. O' 
1 . 2 - 2 . 8 . . 
7. 6-8.9 * 
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TABLE OF INDICATORS (Contiiiii^d) 


Indicator 


Synonym 


pH Range 


Thymol Blue 

tt-Naphtholbensein . 
Cresolphtbalein 


Alizarin Blue S . 
Poirrier’s Blue. . 
Tropeolin 0 


Set thymol blue above. 


8.0-9| J IE 


i.a-2.f 


Phenolphthalein*. . . 

Dinitrohydro- 
quinone Acetate 
Alizarin Yellow R. . 

Tetranitrophenol- 
Bulfonphthalein 
Thymolphthalein 


Alizarin Yellow G . . . 


o-Cresolphthalein 

Dihydroxyphthalophenone ; 
Luck’s indicator 


Sodium p-nitrobenzene-azo-j 
salicylate 


p-ni trobenzene-azo-salicylic 
acid 


Sodium Indigodisul- 

fonate 

1,3,5-Trinitrobenzene 


Resorcine-azo-benzene-sul- 
fomc acid 


8.9 E 

8. 2- 9. 8 i 

8- 10 E 

8.3- 10 *E 

9- 10 E 

9- 10 E 
9-10 E 

9.3-10.5 ♦ 

10- 11 E 

10 . 1 - 12.1 ♦ 

11- 13 

11- 13 

11.1-12.7 ♦E 

12- 14 E 
14-14.3 E 


Obeanror 


Prideauz 

Prideaux 


t P hen olphthalein may be used in the presenoe of weak aoida* 
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PREPARATION OF CLARK AHD LUBS INBICATOR 
SOLUTIONS 

To prepare a 0.04% indicator I'eagent, 0.1 gram of the drjr 
indicator is mixed in a mortar with the number of cubic centi- 
meters of 0.01 N sodium hydroxide as given in the table below 
and the mixture diluted to 250 cc with water. Such solutions 
give satisfactory results when five drops of indicator are added 
to 10 cc of the solution to be tested. 


Indicator | 

0.01 N 
NaOH 
cc 

Indicator 

0.01 N 
NaOH 
cc 

1 

Brom cresol green 

14.3 

Chlor phenol red 

23.6 

Brom cresol purple .... 

18.5 

Cresol red 

26.2 

Brom phenol blue 

14.9 

Meta cresol purple 

26.2 

Brom phenol red 

19.5 

Phenol red 

28.2 

Brom thymol blue 

16.0 

Thvmol blue 

21.5 


CONVERSION FACTORS—pH TO E. M. F. 

When the half-cell: 

KCl (saturated) I KCl (O.liV), HgCl (s)|Hg is used as a stand- 
ard of reference and it is assumed, arbitrarily that in the cell: 
Pt, H 2 (1 atmosphere) I (unknown activity) IKCl (saturated) 
A B 

|KC1 (O.IAO, HgCl (s)|Hg 
C B 

the potential difference at B remains constant with variations 
of “H (unknown activity)^' and that the sum of the potential 
differences at B, C and D is S as follows: (cf. Clark: Deter- 
mination of Hydrogen /ons, 3d Ed., 1928). 


ec 

18 

20 

25 

30 


Potential difference (S) volts. . . . 

1 ! 

|0 3380:0 3379 

1 1 

0.3376 

0.3371 


rc 

1 35 

38 

40 


Potential difference (S) volts ! 

0.3365 

0.3361 

0.3358 


then, 


jyj p 2; 

pH = ^ absolute temperature. 
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CONVERSION FACTOBS^pH TO FLM.F. (Gontinaed) 


Calomel Electrodb 

The voltage of the calomel electrode at 25®C. is for the half* 
cell: 

HgIHgCl, {N) KClll - -fO.2822 
HgIHgCl, {O.IN KCDll = +0.3376 
HglHgCl, (saturated) KClll « +0.2458 
From this the relation of the fi. M. F. and pH (of a cell com- 
posed of a hydrogen electrode and one of the calomel elec- 
trodes) is given by: 


Quinhydrone Electrode 

The normal electrode potential (Eh) of the quinhydrone 
electrode referred to the normal hydrogen electrode at t°C. 
is given by the expression: 

Ek = 0.7177 - 0.00074i 


McILVAINE’S STANDARD BUFFER SOLUTIONS 

Stock solution A: 0.1 molar citric acid (CeHgO?) solution. 
Stock solution B: 0.2 molar disodium phosphate (Na 2 HP 04 ) 
solution. 


pH 

Soln. A 
cc 

Soln, B 
cc 

pH 

Soln. A 
cc 

Soln. B 

00 

2 2 

19.60 

0.40 

5.2 

9.28 


2.4 

18.76 

1.24 

5.4 

8.85 


2.6 

17.82 

2.18 

5.6 

8.40 


2.8 

16.83 

3.17 

5.8 

7.91 


3.0 

15.89 

4 11 

6.0 

7.37 


3.2 

15.06 

4.94 

6.2 

6.78 


3.4 

14.30 

5.70 

6.4 

6.15 


3.6 

13.56 

6.44 

6.6 

5.45 


3.8 

12.90 

7.10 

6.8 

4.66 


4.0 

12.29 

7.71 

7.0 

3.53 


4.2 

11.72 

8.28 

7.2 

2.61 

■Eis 

4.4 

11.18 

8.82 

7.4 

1.83 


4.6 

10.65 

9.35 

7.6 

1.27 


4.8 

10.14 

9.86 

7.8 

0.85 

HeI9 

6.0 

9.70 

10.30 

8.0 

0.66 

Ih 
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pH TALUES FOE FOTENTIOMETER READINGS 

Harold V. Gaskill 

The following table presente pH values for various potentiometer readings 
using the quinJiydrone lialf-cell and saturaied calomel half-cell at 25°C. The 
argument is potential in millivolts and the table entries are in terms of pH. 
The table was constructed upon the following formula: 

0.4538 - Eh 

p® “ --^0:0591- 


in which Eq is the observed potential in volts.> 

The temperature factor is 0.77 millivolts per degree, to be added above 
26®C and subtracted below 25°C. 

Polarity is reversed above 7.68 pH. 


Milli- 

volts 


.0 


0 7 6785 

1 7 6616 

2 7.6447 

3 7 6277 

4 7.6108 


1 


7 6768 
7.6599 
7.6430 
7.6260 
7.6091 


.2 


7 6751 
7.6582 
7.6413 
7.6244 
7.6074 


3 


7 6734 
7.6565 
7 6396 
7 6227 
7.6057 


4 .5 


7 6717 
7 6548 
7 6379 
7 6210 
7.6040 


7 6700 
7 6531 
7 6362 
7 6193 
7.6024 


6 


7 6683 
7 6514 
7 6345 
7 6176 
7 6007 


7 


7 6667 
7 6497 
7.6328 
7.6159 
7.5990 


8 .9 


7 6650 7 6633 
7 6480 7 6464 
7 6311 7.6294 
7 6142 7 6125 
7 6973 7 5956 


5 7 5939 7 5922 7 5905 7 5888 7 5871 

6 7 5770 7.5753 7 5736 7.6719 7 5702 

7 7 5601 7 5584 7 5567 7.5550 7.6533 

8 7 5431 7.5414 7 5398 7 5381 7 5364 

9 7.5262 7.5245 7.5228 7.5211 7.5194 


7.5854 7 5837 7 5821 7 6804 7 5787 
7 5685 7 5668 7 5651 7 5634 7 5617 
7 5516 7 6499 7 5482 7 5465 7 5448 
7 5347 7 6330 7 5313 7 5296 7 6279 
7.5178 7.5161 7.5144 7.6127 7 5110 


10 

11 

12 

13 

14 


7 5093 7.5076 7 5059 7 5042 7 5025 
7 4924 7.4907 7.4890 7.4873 7 4856 
7 4765 7.4738 7.4721 7.4704 7 4687 
7 458,5 7.4568 7.4551 7 4535 7 4518 
7 4416 7 4399 7 4382 7 4365 7 4348 


7 5008 7 4991 7 4975 7 4958 7.4941 
7 4839 7 4822 7 4805 7.4788 7 4771 
7 4671 7 4663 7 4636 7 4619 7.4602 
7 4501 7 4484 7 4467 7 4450 7.4433 
7 4332 7 4315 7 4298 7.4281 7 4264 


16 

16 

17 

18 
19 


7 4247 7.4230 7.4213 7.4196 7.4179 
7 4078 7.4061 7 4044 7 4027 7 4010 
7 3909 7 3892 7 3875 7 3858 7 3841 
7 3739 7.3722 7.3705 7.3689 7.3672 
7.3570 7 3553 7 3536 7.3519 7 3502 


7 4162 7 4145 7.4128 7 4112 7 4095 
7 3993 7.3976 7 3959 7.3942 7 3925 
7 3824 7 3807 7 3790 7 3773 7 3756 
7 3655 7.3638 7 3621 7 3604 7 3587 
7 3486 7 3469 7 3452 7.3435 7 3418 


20 

21 

22 

23 

24 


7 3401 7.3384 7 3367 7 3350 7.3333 
7 3232 7 3215 7.3198 7 3181 7 3164 
7 3062 7.3046 7.3029 7 3012 7 2995 
7 2893 7 2876 7 2859 7 2843 7 2826 
7.2724 7 2707 7.2690 7.2673 7 2656 


7 3316 7 3299 7.3282 7 3266 7 3249 
7 3147 7 3130 7 3113 7 3096 7 3079 
7 2978 7 2961 7 2944 7 2927 7 2910 
7.2809 7 2792 7 2775 7 2758 7.2741 
7.2639 7 2623 7 2606 7 2589 7 2572 


25 

26 

27 

28 
29 


7 2565 7 2588 7 2521 7 2504 7 2487 
7 2386 7 2369 7 2352 7.2335 7 2318 
7 2216 7.2200 7 2183 7 2166 7 2149 
7 2047 7 2030 7.2013 7.1997 7 1980 
7.1878 7.1861 7.1844 7.1827 7.1810 


7 2470 7 2453 7.2436 7 2420 7 2403 
7.2301 7 2284 7.2267 7 2250 7 2233 
7.2132 7 2115 7 2098 7 2081 7.2064 
7. 1963 7 1946 7 1929 7 1912 7 1895 
7.1793 7.1777 7 1760 7 1743 7.1726 


de 

31 

32 


7 1709 
7 1540 
7 1370 
7 1201 
7 1032 


7.1692 7.1675 
7 1523 7. 1506 
7.1354 7.1337 
7.1184 7 1167 
7 1015 7.0998 


7 1658 7.1641 
7 1489 7 1472 
7.1320 7.1303 
7 11.50 7 1134 
7 0981 7 0964 


7 1624 7 1607 7 1590 7.1573 7 1657 
7 1455 7 1438 7 1421 7 1404 7 1387 
7.1286 7 1269 7 1252 7 1235 7 1218 
7 1117 7 1100 7 1083 7 1066 7 1049 
7 0947 7.0931 7 0914 7 0897 7 0880 


* From formula number 1, p. 405, Clark, W. M., The determination of 
hydrogen ions, Baltimore, 1928; and, Baver, L. D., Soil Science, 1926, 21. 3, 
167-180. 
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pH TALUES FOE POTENTlOMirrm BEADINOS 
(Continuedi) 


MilU- 

V0lt8 


0 


35 

36 

37 

38 

39 


7.0863 
7 0694 
7 0524 
7 0355 
7 0186 


.12 3 


7.0846 7.0829 7 0812 
7.0677 7.0660 7 0643 
7.0508 7 0491 7.0474 
7 0338 7.0321 7.0304 
7.0169 7.0152 7.0135 


.4 5 


7 0795 
7.0626 
7.0457 
7.0288 
7.0118 


7 0778 
7 0609 
7 0440 
7 0271 
7 0101 


6 


7.0781 

7.0592 

7.0423 

7.0254 

7.0084 


40 

41 

42 

43 

44 


7.0017 7 0000 6.9983 6 9966 6 9949 
6 9848 6 9831 0.9814 6 9797 6 9780 
6 9678 6 9661 6 9645 6 9628 6 9611 
6.9509 6 9492 6.9475 6 9458 6.9442 
6 9340 6.9323 6.9306 6.9289 6.9272 


6.9932 6.9915 
6 9763 6 9746 
6 9594 6 9577 
6 9425 6 9408 
6.9255 6.9238 


45 

46 

47 

48 

49 


6.9171 6.9154 6.9137 6 9120 6 9103 
6 9002 6 8985 6.8968 6 8951 6.8934 
6.8832 6 8815 6.8799 6 8782 6 8765 
6 8663 6.8646 6 8639 6.8612 6 8595 
6 8494 6 8477 6 8460 6.8443 6.8426 


6 9086 6 9069 
6 8917 6 8900 
6 8748 6.8731 
6 8579 6.8562 
6 8409 6.8392 


50 

51 

52 

53 

54 


6 8325 6 8308 6 8291 6 8274 6 8257 
6 8156 6 8139 6 8122 6.8105 6 8088 
6 7986 6 7969 6 7953 6.7936 6 7919 
6 7817 6 7800 6.7783 6 7766 6.7749 
6 7648 6.7631 6.7614 6.7697 6 7580 


6 8240 6 8223 
6 8071 6 8054 
6 7902 6.7885 
6 7733 6.7716 
6.7563 6.7546 


55 

56 

57 

58 

59 


6 7479 6 7462 6.7445 6.7428 6 7411 
6 7310 6 7293 6 7276 6.7259 6 7242 
6 7140 6 7123 6 7106 6 7090 6.7073 
6 6971 6 6954 6 6937 6 6920 6 6903 
6.6802 6 6785 6.6768 6 6751 6.6734 


6 7394 6.7377 
6 7225 6 7208 
6 7056 6.7039 
6 6887 6.6870 
6 6717 6.6700 


60 

61 

62 

63 

64 


6 6633 6 6616 6 6599 6.6582 6 6565 
6 6464 6.6447 6.6430 6 6413 6 6396 
6 6294 6 6277 6 6260 6 6244 6 6227 
6 6125 6 6108 6 6091 6 6074 6 6057 
6 5956 6 5939 6.5922 6.5905 6.5888 


6 6548 6.6531 
6 6379 6 6362 
6 6210 6 6193 
6 6040 6 6024 
6 5871 6 5854 


65 

66 

67 

68 
69 


6 5787 6 5770 6 5753 6 5736 6 6719 
6 5617 6.5601 6 6584 6 5567 6 5550 
6 5448 6 5431 6 5414 6 5398 6.5381 
6 5279 6 5262 6 5245 6 5228 6.5211 
6 5110 6.5093 6.5076 6.5059 6 5042 


6 6702 6 5685 
6 5533 6 5516 
6 5364 6 5347 
6 5194 6 5178 
6 5025 6 5008 


70 

71 

72 

73 

74 


6 4941 6.4924 6.4907 6 4890 6.4873 
6 4771 6.4755 6,4738 6 4721 6 4704 
6 4602 6.4585 6.4568 6 4551 6 4535 
6 4433 6.4416 6 4399 6 4382 6 4365 
6.4254 6.4247 6.4230 6.4213 6.4196 


6 4856 6 4839 
6 4687 6 4670 
6 4518 6 4501 
6 4348 6 4332 
6.4179 6.4162 


75 

76 

77 

78 

79 


6.4095 6 4078 6 4081 6 4044 6 4027 
6 3925 6 3909 6.3892 6 3875 6.3858 
6 3756 6.3739 6.3722 6 3705 6 3689 
6 3587 6 3570 6.3553 6 3536 6.3519 
6.3418 6.3401 6.3384 6 3367 6 3350 


6 4010 6.3993 
6.3841 6 3824 
6 3672 6 3655 
6 3502 6.3486 
6 5333 6.8316 


ao 

81 


84 


6 3249 6 3232 6 3215 6 3198 6.3181 
6.3079 6 3062 6.3046 6 3029 i .3012 
6.2910 6.2893 6.2876 6.2859 6,2843 
6.2741 6.2724 6 2707 6.2690 6.2673 
6.2572 6.2555 6 2538 6.2521 6.2504 


6 8164 6.8147 
6.2995 6.2978 
6.2826 6.2809 
6.2656 6.2689 
6.2487 6.2470 


.7 


7.0744 

7.0575 

7.0406 

7.0237 

7.0068 


6.9720 

6.0560 

6.9391 

6.9222 

6 9052 
6.8883 
6 8714 
6 8545 
6.8376 

6.8206 
6.8037 
6 7868 
6 7699 
6.7680 

6.7360 
6 7191 
6.7022 
6.6853 
6.6683 

6 6514 
6 6345 
6.6176 
6.6007 
6.5837 

6.5668 
6 5499 
6 5330 
6 5161 
6.4991 

6.4822 
6 4653 
6 4484 
6.4315 
6.4145 

6.3976 

6.3807 

6.8638 

6.3469 

6.3299 

6.8130 

6.2981 

6.2792 

6.2623 

6.2453 


.8 .9 


7.0727 7.0711 
7.0558 7.0541 
7.0389 7.0372 
7.0220 7.0203 
7.0051 7.0034 

6.9881 6.9865 
6.9712 6.9696 
6 9543 6.9526 
6.9374 6.9357 
6.9205 6.9188 

6 9035 6.9019 
6.8866 6.8849 
6 8697 6.8680 
6 8528 6.8511 
6.8359 6.8342 

6 8189 6.8172 
6.8020 6.8003 
6.7861 6 7834 
6.7682 6 7665 
6.7513 6.7496 

6.7343 6.7326 
6.7174 6.7157 
6 7005 6 6988 
6.6836 6 6819 
6.6667 6.6650 

6 6497 6.6480 
6 6328 6.6311 
6.6159 6 6142 
6 5990 6.6973 
6.5821 6.5804 

6.5651 6 5634 
6 5482 6 5465 
6 5313 6.5296 
6 5144 6.5127 
6.4975 6.4958 

6 4805 6.4788 
6 4636 6.4619 
6.4467 6.4450 
6 4298 6.4281 
6.4128 6.4112 

6 3959 6.3942 
6.3790 6.8773 
6 3621 6.3604 
6.3452 6 3435 
6.3282 6.8266 

6.3113 6.3096 
6 2944 6 2927 
6 2775 6 2758 
6.2606 6.2589 
6.2436 6.2420 
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VALUKS FOB POTENSIOMBTEB BEADIIVGS 
(ConOnued) 

Milli- 

volts 


0 


1 

2 


3 

.4 


5 


6 


7 


.8 

9 

8S 

6 

.2403 

6 

.2386 

6 2369 

6 

2352 

6 2335 

6 

2318 

6 

2301 

6 

2284 

6 

2287 

6,2250 

86 

6 

.2233 

6 

2216 

6 2200 

6 

2183 

6 2166 

6 

2149 

6 

2132 

6 

2115 

6 

2098 

6.2081 

87 

6 

.2064 

6 

2047 

6 2030 

6 

2013 

6.1997 

6 

1980 

6 

1963 

6 

1946 

6 

1929 

6 1912 

88 

6 

.1895 

6 

.1878 

6 1861 

6 

1844 

6 1827 

6 

1810 

6 

1793 

6 

1777 

6 

1700 

6. 1743 

89 

6 

.1726 

6 

.1709 

6. 1692 

6 

.1675 

6.1658 

6 

1641 

6 

.1624 

6 

.1607 

6 

1590 

6.1573 

90 1 

6 

.1557 

6 

1540 

6 1523 

6 

1506 

6 1489 

6 

.1472 

6 

.1455 

6 

1438 

6 

1421 

6.1404 

91 ! 

6 

1387 

6 

1370 

6 1354 

6 

1337 

6 1320 

6 

1303 

6 

1286 

6 

1269 

6 

1252 

6.1235 

92 

6 

1218 

6 

1201 

6 1184 

6 

1167 

6 1150 

6 

11.34 

6 

1117 

6 

1100 

6 

1083 

6. 1066 

93 

6 

1049 

6 

1032 

6. 1015 

6 

0993 

6 0981 

6 

0964 

6 

0947 

6 

0931 

6 

0914 

6 0897 

94 

6 

.0880 

6 

0863 

6.0846 

6 

.0829 

6 0812 

6 

0795 

6 

0778 

6. 

,0761 

6 

0744 

6.0727 

95 

6 

0711 

6 

0694 

6 0677 

6 

0660 

6.0643 

6 

0626 

6 

0609 

6 

0592 

6 

0575 

6 0558 

96 

6 

0541 

6 

0524 

6 0503 

6 

0491 

6.0474 

6 

0457 

6 

0440 

6 

0428 

6 

0406 

6.0389 

97 

6 

0372 

6 

0355 

6 0338 

6 

0321 

6 0304 

6 

0288 

6 

0271 

6 

0254 

6 

0237 

6.0220 

98 

6 

0203 

6 

0186 

6 0169 

6 

0152 

6 0135 

6 

0118 

6 

0101 

6 

00S4 

6 

OOoS 

6 0051 

99 

6. 

0034 

6 

0017 

6 0000 

5 

9983 

5.9986 

5 

9949 

5 

9932 

5 

.9915 

5 

9898 

5 9881 

100 

5 

9865 

5 

9848 

5 9831 

5 

9814 

5 9797 

5 

9780 

5 

9763 

5 

9746 

5 

9729 

5 9712 

101 

! 5 

9695 

5 

9678 

5 9661 

5 

0645 

5 9628 

5 

9611 

5 

9594 

5 

95/7 

5 

9560 

5.9.543 

102 

5 

9526 

5 

9509 

5 9492 

5 

9475 

5 9158 

6 

9112 

5 

9425 

5 

9408 

5 

9391 

6 9374 

lOH 

5 

9357 

5 

9340 

5 9323 

5 

9306 

5 9289 

5 

9272 

5 

9255 

5 

9338 

3 

9222 

5 9205 

104 

5 

9188 

5 

9171 

5 9154 

5 

9137 

5.9120 

5 

9103 

5 

9086 

5 

9069 

5 

.9052 

5.9035 

105 

5 

9019 

5 

9002 

5.8985 

5 

8968 

5 8951 

5 

8934 

5 

8917 

5 

8900 

5 

8883 

5 8866 

106 

5 

8849 

5 

8832 

5.8815 

6 

8799 

5 8782 

5 

8765 

5 

8748 

5 

8731 

5 

8714 

5 8697 

107 

5 

8680 

5 

8663 

5.8646 

5 

8629 

5 8612 

5 

8595 

5 

8579 

5 

8562 

5 

8545 

5 8528 

108 

B 

,8511 

5 

8494 

5.8477 

5 

8460 

5 8443 

0 

8426 

6 

8400 

5 

8392 

5 

8376 

5 83.59 

109 

5. 

.8342 

5 

8325 

5.8303 

5 

8291 

5.8274 

5 

8257 

5 

8240 

5. 

.8223 

5 

8206 

5 8189 

110 

6 

8172 

5 

8156 

5 8139 

5 

8122 

5 8105 

5 

8088 

5 

8071 

5 

8054 

5 

8037 

5 8020 

111 

5 

8003 

5 

7986 

5 7969 

5 

7953 

6 7936 

’> 

7910 

5 

7902 

5 

7885 

5 

7868 

5 7851 

112 

5 

7834 

5 

7817 

5.7800 

5 

7783 

5 7766 

5 

7749 

5 

7733 

5. 

7716 

5 

7699 

5 7682 

113 

5 

7685 

5 

7648 

5.7631 

5 

7614 

5 7597 

5 

7580 

5. 

7563 

5 

7546 

5 

7530 

5 7513 

114 

5 

7496 

5. 

7479 

5.7462 

5 

7445 

5.7428 

5. 

7411 

5 

7394 

5 

7377 

5. 

7380 

5 7343 

115 

5 

7326 

5 

7310 

5 7293 

5 

7276 

5 7259 

5 

7242 

5 

7225 

5. 

7208 

5 

7191 

5 7174 

116 

5 

7157 

5 

7140 

5.7123 

5 

7106 

5 7090 

5 

7073 

5 

7056 

5 

7039 

5. 

7022 

5 7005 

117 

5 

6988 

5 

6971 

5.6954 

5 

6937 

5 6920 

5 

6903 

5 

6887 

5 

6870 

5 

6853 

5 6836 

118 

5 

6819 

5 

6802 

5 6785 

5 

6768 

5 6751 

6 

6734 

5 

6717 

5 

6700 

5 

6683 

5.6667 

119 

5 

6650 

5 

6633 

5 6616 

5. 

6599 

5 6582 

6 . 

6565 

5. 

6548 

5 

6531 

5 

6514 

5 6497 

ISO 

5 

6480 

5 

6464 

5 6447 

5 

6430 

5 6413 

5 

6396 

5 

6379 

5 

6362 

5 

6345 

5 6.328 

121 

5 

6311 

5 

6294 

5.6277 

5 

6260 

5.6244 

5 

6227 

6 . 

6210 

5 

6193 

5 

6176 

5.6159 

122 

5 

6142 

5 

6125 

5 6108 

5 

6091 

5.6074 

5 

6057 

5 

6040 

5 

6024 

5 

6007 

5 5990 

123 

5 

5973 

5 

5956 

5 5939 

5 

5922 

5 5905 

5 

5888 

5 

5871 

5 

5854 

5 

5837 

5 .5821 

124 

5 

5804 

5 

5787 

5 5770 

5 

5753 

5.5736 

5. 

5719 

5. 

5702 

5. 

5685 

5 

5668 

5.5651 

1S5 

5 

5634 

5 

5617 

5 5601 

5 

5584 

5 5567 

5 

55.50 

5. 

5533 

5 

5516 

5 

5490 

5 5482 

126 

5 

5465 

5 

5448 

5 5131 

5 

5414 

5 5398 

6 

5381 

5 

6364 

5 

5347 

5 

5330 

5 5313 

127 

5 

5296 

5 

5279 

5 5262 

5 

5245 

5.5223 

5 

5211 

5 

5194 

5 

5178 

5 

5161 

5 5144 

128 

5. 

5127 

5 

5110 

0 5093 

5 

5076 

5 5059 

5 

5042 

5 

5025 

5 

5008 

5 

4991 

5 4975 

129 

5 

4958 

5 

4941 

5 4924 

5 

4907 

5 4890 

5 

4873 

5 

4856 

5. 

4839 

5. 

4822 

5.4805 

lao 

1 

4788 

5 

4771 

5 4755 

5 

4738 

5 4721 

5 

4704 

5 

4687 

5 

4670 

5 

4653 

5.46.36 

131 


4619 

5 

4602 

5 4585 

5 

4568 

5.4551 

5 

4535 

5 

4518 

5 

4501 

5 

4484 

5.4467 

132 

5 

4450 

5 

4433 

5.4416 

5 

.4399 

6.4382 

5 

4365 

5 

4348 

5. 

4332 

5 

4315 

5 4298 

133 

5 

4281 

5 

4264 

5 4247 

5 

4230 

5.4213 

5 

4196 

5 

4179 

5. 

4162 

5. 

4145 

5 4128 

134 

5 

4112 

5 

4095 

5 4078 

5 

4061 

5.4044 

5 

4027 

5. 

4010 

5. 

3993 

5. 

3976 

5.39.59 
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pH VALUES FOB FOTENTIOMETEB BEABINGS 
(OeBttaaed) 

Miili- i 
volts 


0 


.1 


2 


3 


4 

1 

5 


6 


7 


8 


.9 

1 

135 

5 

3942 

5 

3925 

5 

3009 

5 

3892 

5 

3875 

5 

3858 

5 

.3641 

5 

3824 

.5 

3807 

5 

3790 

136 

5 

3773 

5 

3756 

5 

3739 

5 

3722 

5 

3705 

5 

3689 

5 

3672 

5 

3655 

5 

3638 

5 

3621 

137 

5 

3604 

5 

3587 

5 

3570 

5 

3553 

6 

3536 

6 

3519 

5 

3602 

6 

3486 

6 

3469 

5 

3452 

138 

5 

3435 

5 

3418 

5 

3401 

5 

3384 

5 

3367 

5 

3350 

5 

3333 

5 

3316 

5 

3299 

5 

3282 

139 

5 

3266 

5 

3249 

5 

3232 

5 

3215 

5 

3198 

5 

3181 

5. 

3164 

5 

.3147 

5 

3130 

5 

3113 

140 

5 

3096 

5 

3079 

5 

3062 

5 

3046 

5 

3029 

5 

.3012 

5 

2905 

6 

2978 

5 

2961 

5 

2944 

141 

5 

2927 

5 

2910 

5 

2893 

5 

2876 

5 

2859 

5 

2843 

5 

2826 

5 

2809 

5 

.2792 

5 

2775 

142 

5 

2758 

5 

2741 

5 

2724 

5 

2707 

5 

2690 

6 

2673 

5 

2656 

5 

2639, 


2623 

5 

2606 

143 

5 

2589 

5 

2572 

5 

25.55 

5 

2538 

5 

2521 

5 

2504 

6 

2487 

5 

2470^ 

'5 

2453 

5 

2436 

144 

5 

.2420 

5 

2403 

5 

.2386 

5 

2369 

5 

2352 

5 

2335 

5. 

2318 

5 

2301 

5, 

2284 

5 

2267 

145 

5 

2250 

5 

2233 

5 

2216 

5 

2200 

5 

2183 

5 

2166 

5 

2149 

5 

2132 

5 

2115 

5. 

2098 

146 

5 

2081 

5 

2064 

5 

2047 

5 

2030 

5 

2013 

6 

1997 

6. 

1980 

6 

,1963 

5 

1946 

5. 

1929 

147 

5 

1912 

5 

1895 

5 

,1878 

5 

1861 

5 

1844 

6, 

,1827 

5 

1810 

5 

1793 

5 

1777 

5 

1760 

148 

5 

1743 

6 

1726 

5 

1709 

5 

1692 

5 

1675 

5 

1658 

5 

1641 

5 

1624 

5 

1607 

5 

1590 

149 

5 

1573 

5 

1557 

5 

1540 

5 

1523 

5 

1506 

5 

1489 

5 

1472 

5 

1455 

5 

1438 

5 

1421 

150 

5 

1404 

5 

1387 

5 

1370 

5 

1354 

5 

1337 

5 

1320 

5 

1303 

5 

1286 

5 

1269 

5 

1252 

151 

5 

1235 

5 

1218 

5 

1201 

5 

1184 

6 

1167 

5 

11,50 

5 

1134 

5 

1117 

5 

IlOO 

5 

1083 

152 

5 

1066 

5 

1049 

5 

1032 

5 

1015 

5 

0998 

5 

0981 

5 

0964 

5 

0947 

5 

0931 

5 

0914 

153 

5 

0897 

5 

0880 

5 

0863 

5 

0846 

5 

0829 

5 

0812 

5 

0795 

5 

0778 

5 

0761 

5 

0744 

154 

5 

0727 

5 

0711 

5 

0694 

5 

.oen 

5 

0660 

6 

.0643 

5 

0626 

5 

0609 

5 

0592 

5 

0575 

155 

5 

0558 

5 

0541 

5 

0524 

5 

0508 

5 

0491 

6 

0474 

5 

0457 

5 

0440 

5 

0423 

5 

0406 

156 

5 

.0389 

5 

.0372 

6 

0356 

5 

0338 

5 

0321 

5 

.0304 

5 

0288 

5 

0271 

5 

0254 

5 

0237 

157 

5 

.0220 

5 

0203 

5 

0186 

5 

0169 

5 

0152 

5 

.01.35 

5 

0118 

5 

0101 

5 

0084 

5 

0068 

158 

5 

0051 

5 

0034 

5 

0017 

5 

0000 

4 

9983 

4 

9906 

4 

9949 

4 

9932 

4 

9915 

4 

9898 

159 

4 

9881 

4 

9865 

4 

9848 

4 

9831 

4 

9814 

4 

9797 

4 

9780 

4 

9763 

4 

9746 

4 

9729 

160 

4 

9712 

4 

9696 

4 

9678 

4 

9661 

4 

9646 

4 

9628 

4 

9611 

4 

9.594 

4 

9577 

4 

9560 

161 

4 

9543 

4 

9526 

4 

9509 

4 

9492 

4 

9475 

4 

9458 

4 

9442 

4 

9425 

4 

9408 

4 

9391 

162 

4 

9374 

4 

9357 

4. 

9340 

4 

9323 

4 

9306 

4 

9289 

4 

9272 

4 

9255 

4 

9238 

4 

9222 

163 

4 

9205 

4 

9188 

4 

9171 

4 

9154 

4 

9137 

4 

9120 

4 

9103 

4 

9086 

4 

9069 

4 

9052 

164 

4 

9035 

4 

9019 

4 

9002 

4 

8985 

4 

8968 

4 

8951 

4 

8934 

4 

8917 

4 

8900 

4 

8883 

165 

4 

8866 

4 

8849 

4 

8832 

4 

8.S15 

4 

8799 

4. 

8782 

4 

8765 

4 

8748 

4 

8731 

4. 

8714 

166 

4 

8697 

4 

8680 

4 

8663 

4 

8646 

4 

8629 

4 

8612 

4 

8595 

4 

8579 

4 

8.562 

4 

8545 

167 

4 

8528 

4 

8511 

4 

8494 

4 

8477 

4 

8460 

4 

8443 

4 

8426 

4. 

8409 

4 

8392 

4 

8376 

168 

4 

8359 

4 

8342 

4 

8325 

4 

8308 

4 

8291 

4 

8274 

4. 

8257 

4 

8240 

4. 

8223 

4. 

8206 

169 

4 

8189 

4 

8172 

4 

8156 

4 

8139 

4 

8122 

4 

8105 

4 

8088 

4 

8071 

4 

8054 

4 

8037 

170 

4 

,8020 

4 

8003 

4 

7986 

4 

7969 

4 

7953 

4 

7936 

4. 

7919 

4. 

7902 

4 

7885 

4 

7868 

171 

4. 

.7851 

4 

7834 

4 

7817 

4 

7800 

4 

7783 

4 

7766 

4. 

7749 

4 

7738 

4 

7716 

4 

7699 

172 

4. 

7682 

4 

7665 

4 

764H 

4 

7631 

4 

7614 

4 

7597 

4 

7580 

4 

7.563 

4 

7.546 

4 

7530 

173 

4 

7513 

4 

7496 

4 

7479 

4 

7462 

4 

7445 

4 

7428 

4 

7411 

4 

7391 

4 

7377 

4 

7360 

174 

4 

7343 

4 

7326 

4 

7310 

4 

7293 

4 

7276 

4 

7259 

4 

7242 

4 

7225 

4 

7208 

4 

7191 

175 

4 

7174 

4 

7157 

4 

7140 

4 

7123 

4. 

7106 

4 

7090 

4 

7073 

4 

7056 

4 

7039 

4. 

7022 

176 

4 

7005 

4 

6988 

4 

6971 

4 

6954 

4 

6937 

4 

6920 

4 

6903 

4 

6887 

4 

6870 

4. 

6853 

177 

4 

6836 

4 

6819 

4 

6802 

4 

6785 

4. 

6768 

4 

6761 

4 

6734 

4 

6717 

4 

6700 

4. 

6683 

178 

4 

6667 

4 

6650 

4 

6633 

4 

6616 

4 

6599 

4. 

6682 

4 

6565 

4 

6548 

4. 

6.531 

4. 

6514 

179 

4 

6497 

4 

6480 

4 

6464 

4 

6447 

4 

6430 

4 

6413 

4 

6396 

4 

6379 

4 

6362 

4 

6345 

180 

4 

6328 

4 

6311 

4 

6294 

4 

6277 

4 

6260 

4 

6244 

4 

6227 

4 

6210 

4 

6193 

4 

6176 

181 

4 

6159 

4 

6142 

4 

6125 

4 

6108 

4 

6091 

4 

6074 

4 

6057 

4 

6040 

4 

6024 

4 

6007 

182 

4 

5900 

4 

5973 

4. 

,5956 

4 

5939 

4 

5922 

4 

5905 

4 

5888 

4 

5871 

4 

5854 

4 

.5837 

183 

4. 

5821 

4 

5804 

4 

&787 

4 

5770 

4. 

5753 

4. 

6736 

4 

6719 

4 

5702 

4 

5685 

4 

.5668 

184 

4 

5651 

4 

5634 

4 

5617 

4 

6601 

4 

5584 

4 

5567 

4 

5550 

4 

5533 

4 

5516 

4 

5499 
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pH VALUES FOB POTENTIOMETER READINGS 
(Continued) 



185 4 5482 4 5465 4.5448 4.5431 4.5414 4 5398 4 5381 4.5364 4.5347 4.5330 

186 4 5313 4.5296 4 5279 4 5262 4.5245 4.5228 4.5211 4 5194 4.5178 4.5161 

187 4.5144 4 5127 4.5110 4.5093 4 5076 4 5059 4 5042 4 5025 4.5008 4.4991 

188 4 4975 4 4958 4.4941 4 4924 4.4907 4 4890 4.4873 4 4856 4 4839 4 4822 

189 4.4805 4.4788 4 4771 4 4755 4 4738 4 4721 4 4704 4.4687 4.4670 4 4653 

190 4.4636 4.4619 4.4602 4.4585 4.4568 4.4551 4.4535 4.4518 4.4501 4.4484 

191 4.4467 4.4450 4.4433 4.4416 4 4399 4.4382 4 4365 4.4348 4 4332 4.4315 

192 4 4298 4.4281 4.4264 4 4247 4 4230 4.4213 4.4196 4.4179 4 4162 4.4145 

193 4 4128 4.4112 4.4095 4.4078 4.4061 4.4044 4.4027 4.4010 4 3993 4.3976 

194 4.3959 4.3942 4.3925 4.3909 4.3892 4.3875 4.3858 4 3841 4.3824 4.3807 

195 4 3790 4.3773 4.3756 4.3739 4 3722 4.3705 4 3689 4.3672 4 3655 4.3638 

196 4.3621 4.3604 4.3587 4.3570 4 3553 4.3536 4 3519 4 3502 4.3486 4.3469 

197 4.3452 4.3435 4.3418 4.3401 4 3384 4.3367 4 3350 4 3333 4 3316 4 3299 

198 4.3282 4.3266 4.3249 4 3232 4 3215 4.3198 4.3181 4.3164 4 3147 4 3130 

199 4.3113 4.3096 4.3079 4 3062 4.3046 4.3029 4 3012 4.2995 4 2978 4.2961 


POLARITY REVERSED 


0 

7 6785 

7.6802 

7 6819 

7 6836 

7 6853 

7 

6870 

7 6887 

7 6903 

7 6920 

7 6937 

1 

7 6954 

7 6971 

7.6988 

7 7005 

7.7022 

7 

7039 

7 7056 

7 7073 

7 7090 

7 7106 

2 

7 7123 

7 7140 

7.7157 

7 7174 

7 7191 

7 

7208 

7.7225 

7 7242 

7.7259 

7 7276 

3 

7 7293 

7.7310 

7 7326 

7 7343 

7 7360 

7 

7377 

7 7394 

7 7411 

7.7428 

7 7445 

4 

7 7462 

7.7479 

7.7496 

7.7513 

7.7530 

7 

.7546 

7.7563 

7.7580 

7 7597 

7 7614 

5 

7 7631 

7 7648 

7 7665 

7.7682 

7 7699 

7 

7716 

7 7733 

7.7749 

7 7763 

7 7783 

6 

7 7800 

7.7817 

7.7834 

7 7851 

7.7868 

7 

.7885 

7.7902 

7.7919 

7 7936 

7 7953 

7 

7.7969 

7.7986 

7.8003 

7 8020 

7 8037 

7 

8054 

7 8071 

7 8088 

7 8105 

7.8122 

8 

7.8139 

7.8156 

7.8172 

7.8189 

7.8206 

7 

8223 

7.8240 

7 8257 

7.8274 

7 8291 

9 

7 8308 

7 8325 

7.8342 

7.8359 

7 8376 

7. 

8392 

7.8409 

7.8426 

7.8443 

7 8460 

10 

7 8477 

7 8494 

7.8511 

7 8528 

7 8545 

7. 

8562 

7 8579 

7.8595 

7 8612 

7.8629 

11 

7 8646 

7 8663 

7 8680 

7 8697 

7 8714 

7 

8731 

7 8748 

7 8765 

7 8782 

7.8799 

12 

1 7 8815 

7 8832 

7 8849 

7 8866 

7 8883 

7 

8900 

7.8917 

7 8934 

7.8951 

7.8968 

13 

7 8985 

7 9002 

7 9019 

7 9035 

7.9052 

7 

9069 

7.9086 

7.9103 

7 9120 

7 9137 

14 

7.9154 

7 9171 

7.9188 

7.9205 

7.9222 

7 

1 

9238 

7 9255 

7.9272 

7 9289 

7.9306 

15 

7 9323 

7 9340 

7 9357 

7 9374 

7 9391 

1 7 

9408 

7 9425 

7 9442 

7.9458 

7 9475 

16 

7.9492 

7.9509 

7 9526 

7.9543 

7 9560 

7 

9577 

7 9594 

7 9611 

7.9628 

7.9645 

17 

7.9661 

7.9678 

7 9695 

7 9712 

7.9729 

7 

9746 

7 9763 

7 9780 

7.9797 

7 9814 

18 

7.9831 

7.9848 

7.9865 

7 9881 

7 9898 

7 

9915 

7.9932 

7.9949 

7.9966 

7.9983 

19 

8.0000 

1 

8.0017 

8 0034 

8.0051 

8.0068 

8 

0084 

8.0101 

8.0118 

8.0135 

8.0152 

90 

8 0169 

8 0186 

8 0203 

8 0220 

8.0237 

8 

0254 

8 0271 

8 0288 

8 0304 

8 0321 

21 

8 0338 

8.0355 

8 0372 

8.0389 

8,0406 

8 

0423 

8 0440 

8 0457 

8 0474 

8 0491 

22 

8 0508 

8 0524 

8.0541 

8.0558 

8.0575 

8 

0592 

8 0609 

8.0626 

8 0643 

8.0660 

23 

8 0677 

8 0694 

8 0711 

8.0727 

8 0744 

8 

0761 

8 0778 

8 0795 

8 0812 

8 0829 

24 

8.0846 

8.0862 

8 0880 

8.0897 

8.0914 

8 

0931 

8 0947 

8 0964 

8 0981 

8 0998 

95 

8 1015 

8 1032 

8 1049 

8 1066 

8. 1083 

8. 

1100 

8.1117 

8.1134 

8.1150 

8.1167 

26 

8.1184 

8 1201 

8.1218 

8 1235 

8.1252 

8 

1269 

8 1286 

8.1303 

8.1320 

8.1337 

27 

8.1354 

8 1370 

8 1387 

8 1404 

8.1421 

8. 

1438 

8. 1455 

8.1472 

8 1489 

8.1506 

28 

8.1523 

8.1540 

8.1557 

8.1573 

8 1590 

8. 

1607 

8 1624 

8.1641 

8.1658 

8 1675 

29 

8.1692 

8,1709 

8.1726 

8 1743 

8 1760 

8. 

1777 

8.1793 

8.1810 

8.1827 

8.1844 
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APPROXIMATE pH VALUES 

The following tables give approximate pH values for a number of sub- 
stances such as acids, bases, foods, biological fluids, etc. All values are 
rounded off to the nearest tenth and are Based on measurements made at 
25® C. A few buffer systems with their pH values are also given. 

From Modern pH and Chlorine Control, W. A. Taylor & Co., by permission 


ACIDS 


Hydrochloric, N. 

0 1 

Formic, 0. 1 N 

2.3 

Hydrochloric, O.IN 

1.1 

Lactic, O.IN 

2 4 

Hydrochloric, 0.0 IN 

2 0 

Acetic, N 

. 2 4 

Sulfuric, N 

0 3 

Acetic, O.IN 

. 2.9 

Sulfuric, O.IN 

1 2 

Acetic, 0.01 N 

3.4 

Sulfuric, 0.01 N 

2.1 

Benzoic, O.OIN 

. 3 1 

Orthophosphonc, 0. IN . 

15 

Alum, O.IN 

. 3 2 

Sulfurous, O.IN 

...15 

Carbonic (saturated) 

. 3.8 

Oxalic, O.IN . 

... 1.6 

Hydrogen sulfide, O.IN 

. . 4.1 

Tartaric, O.IN 

2 2 

Arsenious (saturated) 

.. 5.0 

Malic, O.IN . 

... 2.2 

Hydrocyanic, O.IN 

.. 5.1 

Citric, O.IN 

. 2.2 

Boric, O.IN 

.. 5.2 


BASKS 


Sodium hydroxide, N 


14 0 

Ammonia, N 

11.6 

Sodium hydro.\ide, O.IN 


13 0 

Ammonia, O.IN 

11.1 

Sodium hydi oxide, O.OIN 


12 0 

Ammonia, O.OIN 

10.6 

Potassium hydroxide, N 


14 0 

Pota.ssium cyanide, 0 IN 

11 0 

Potassium hydroxide, O.IN 


13 0 

Magnesia (saturated) 

10.5 

Potassium hvdroxide, O.OIN 


12 0 

Sodium sesquicaibonate, O.IM 10.1 

Sodium mctasilicate, O.IN 


12.6 

Ferrous hydroxide (saturated) 9.5 

Lime (saturated) ’ . 


12 4 

Calcium carbonate (satuiated) 9,4 

Trisodium phosphate, O.IN 


12 0 

Borax, O.IN. ... 

9 2 

Sodium caibonate, O.IN 


11.6 

Sodium bicarVjonate, O.IN. 

... 8.4 

BIOLOGIC 

MATKltlALS 


Blood, plasma, human 

7 

.3-7.5 

Duodenal contents, human 

4 8-82 

Spinal fluid, human 

7 

3-7.5 

Feces, human 

4 6-8 4 

Blood, whole, dog 

0 

9-7 2 

Urine, human 

4 8- 8.4 

Saliva, human 

G 

5-7.5 

Milk, human. . 

6. 6-7. 6 

Gastric contents, huuian 

1 

0-3.0 

Bile, human 

6. 8-7.0 



POODS 


Apples 

2 

9 3 3 

Milk, cows ... 

6 3 6.6 

Apiicots 

3 

6-4 0 

Olives 

3 6-3 8 

.A-sparagus 

T) 

4-5 8 

Oranges . . . 

3 0-4 0 

Bananas .... 

4 

0-4 7 

Oysteis 

6.1-6 6 

Beans .... 

5 

0-6 0 

I^caches .... 

3 4-3.6 

Beers 

4 

0-5 0 

Pears ... 

3. 6-4.0 

Beets . . . 

4 

9-5.5 

Peas 

5 8-6.4 

Blackbeiiic.s 

3 

2-3 6 

Pickles, dill 

3.2-3 6 

Bread, white 

5 

0-6 0 

Pickles, sour ... 

3 0-3.4 

Butter 

6 

1-6.4 

Pimento ... 

4. 6-5. 2 

Cabbage 

5 

2-5 4 

Plums . . 

2. 8-3.0 

Carrots 

4 

9-5 3 

Potatoes 

5 6-6.0 

Cheese 

4 

8-6.4 

Pumpkin . ... 

4. 8-5.2 

Cherries . 

3 

2-4 0 

Raspben les . 

3 2-3 6 

Cider 

2 

9-3 3 

Rhubarb . ... 

3 . 1-3 . 2 

Corn . . ... 

0 

0-6 5 

Salmon . 

6. 1-6.3 

Crackeih . 

6 

5-8.5 

Sauerkiaut . ... 

3. 4-3. 6 

Dates 

6 

2-6.4 

Shrimp. 

6. 8-7.0 

Eggs, fresh white 

7 

6-8.0 

Soft drinks 

2 0-4.0 

Flour, wheat 

5 

5-6.5 

Spinach 

5 1-5.7 

Gooseberi le.s 

2 

8-3.0 

Squash 

5 0-5 4 

Grapefiuit . . 

3 

0-3 3 

Strawberries 

3 0-3 5 

Grapes 

3 

5-4 5 

Sweet potatoes 

5 3-5 6 

Hominy (Ive) 

6 

8-8 0 

Tomatoes 

4 0-4 4 

Jams, fruit 

3 

.5-4 0 

Tuna 

5.9-6. 1 

Jellies, fruit 

2 

8 3.4 

Turnips 

5 2-5 6 

Lemons 

2 

2-2 4 

Vinegar. 

24-3.4 

Limes 

T 

8 2.0 

Water, diinkmg 

6 5-8.0 

Maple syrup 

r. 

5 7 0 

Wines . 

2. 8-3. 8 
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APPROXIMATE pH VALUES (Continued) 

BUFFER SYSTEMS 

The followhig table gives some common buffer systems and the approxi- 
mate pH of maximum bufler capacity. The zone of efiective buffer action 
will v’ary with concentration hut, for concentrations approximately 0.1 
molar, the general average will be ± 1,0 pH fiom the value given. 


Glycoeoll-sodium chloride-hydrochloiic acid 
Potassium acid phthalate-hydiochloiic acid 
Primal V potassium citrate 
Acetic acid-sodium acetate ..... 

Potassium acid iihthalat e-sodium h.\ dioxide . 

Secondary sodium citrate ... . 

Potassium acid phosphate-disodium phosphate 
Potassium acid phosphate-sodium h><iroxide 
Bone acid-boiax ... 

Borax 

Boiic acid-sodium hxdioxnh 
Sodiuni hicarhonate-Nodium carbonate 
Disodium phospliate-sodium h^ dioxide 


2.0 

2.5 

3.7 

4.6 
.5 0 
5.0 

6.8 
6.8 
8.5 
9.2 
9.2 

10.2 
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POLABOGBAPHIC ANALYSIS 

Courtesy E. H. Sargent and Co., 165-165 East Superior Street, Chicago, 
Illinois. ' 

All values in the following tables are volts referred to the normal calomel 
electrode. 


Table I 

Cathodic Reduction Potentials of Metals (Half Wave) 






\mmo- 






Name 

Val- 

ence 

Neutral 

or 

BCld 

Alkali 

ma- 

Ammo- 

nium 

Cya- 

nide 

Citrate 

or 

Tar- 

Thio- 

cya- 

Ammo- 

nium- 

Car- 

Pyri- 

dine 




Ohio- 


trate 

liUito 

bonate 






ride 






Aluminum 

3 

-1 7 








Ammonium 

1 

-2 09 








Antimony. 

3 

-0 2 

-1 8 


-1 13 





Barium 

2 

-1 94 








Bismuth 

3 

-0 1 




-0 35 




Cadmium 

2 

-0 68 

-0 80 

-0 85 

-1 13 

-0 80 




Calcium 

2 

-2 23 








Cesium 

1 

-2 1 








('hromium 

2 

-1 42 

-2 0 

-1 74 


I 




Chromium 

3 

-0 7 


-1 46; 

! 




Chromium 

6 


-0 36 

-0 361 





Cobalt 

2 

-.1 23 

-1 44 

-1 32 

, -1 23 

1 

~1 07 


-1 11 

Cobalt 

3 

-0 4 


-0 4 






(Copper 

(’opper 

Gallium 

2 

-0 03 


-0 27 


-0 14 




1 

1 3 

-0 03 
-I 23 


-0 54 


-0 14 




Gold 

1 


-1 2 


-1 5 





Gold 

Hydrogen 

3 

1 

-1 60 

-0 55 







Indium 

3 1 

-0 63 

-1 2 







iron 

2 

-1 33 

-1 66 

-1 52 

1 





Iron 

3 

-0 lf‘0 



1 





Jyjad 

2 

-0 46 

-0 81 


-0 73 

-0 6 




Lithium 

1 

-2 31 

-2 31 







Manganese 

2 

-1 53 

-1 7 

-1 09 i 

- 1 36 


-1 58 



.Manganese 

3 


-1 3 







.Manganese. 

4 



i 

t 

-1 1 




Manganese. 

6 


-0 2 







Nickel 

2 

-1 09 


-1 13 

~1 43 


-0 74 


-0 82 

Potassium 

1 

-2 17 

-2 17 







Radium 

2 

-1 88 








Ehemum 

7 

-1 2 

-1 2 

-1 2 

i 





Rubidium 

Selenium 

1 

4 

-2 07 

-2 07 

~1 0 


-1 0 




Sodium 

1 

-2 15 

-2 15 







Strontium 

2 

-2 13 

-2 13 







Tellurium 

4 


-0 7 

-0 75 


-0 9 




Thallium 

1 

-0 50 

-0 50 

-0 50 

-0 50 

-0 50 




Tin 

2 

~0 47 

-1 1 







Titanium 

4 

-0 98 



i 





Uranium 

4 




1 



-1 45 


Uranium 

6 

-0 14 

-0 •! 


I 



-0 83 


Vanadium 

5 



-1 23 






Zinc 

2 

-1 06 

-1 41 

— 1 

! 

1 






1413 





POLABOGRAPfilC ANJlLYSIS (Continued) 
Table II 

Cathodic Eeductlon Potentials of Anions (Half WaTe) 


Bromate (alkaline) — 17 

Bromate (acid) —0.17 

lodate (alkaline) — 11 

lodate (neutral) — 11 

Nitrate (in N/ 10 lanthanum chloride) ..—13 

Nitrite (in N/10 lanthanum chloride) —13 

Sulfite (acid) .... . — 02 


Table HI 

Anodic Oxidation Potentials of Metals (Half Wave) 


1 

Metal 

Valence 

. 

Normal 

Alkali 

Normal 

Ammonia 

with 

Ammonium 

Chloride 

Molar 

Citrate 

or 

Tartrate 

Iron. 

i 

2 


+ 0.1 


Manganese 

2 


-0*4 

Tin 

,2 

-o'e 


-0.6 


Table IV 

Reversible Redox Potentials of Metals 


Metal 

Valence 

Neutral 

or 

Acid 

Normal 

Alkali 

Normal 

Ammonia 

with 

Ammonium 

Chloride 

Molar 

Citrate 

or 

Tartrate 

Copper 

1, 2 

-0 06 


1 -0 25 

-0 21 

Iron. 

2, 3 


- 6.9 


-0 49 

Titanium 

3, 4 




j -0.48 


Table V 

Anodic Depolarization Potentials of Anions (Half Wave) 


Bromide 

+0 09 

Sulfide 

. . . -0 63 

Chloride 

... +0 22 

Sulfite . . 

-0 04 

Cyanide 

-0 37 

Thiocyanate 

+ 0 15 

Hydroxide 

+ 0 05 

Thiosulfate 

. -0 27 

Iodide 

-0 09 




Table VI 

Reduction Potentials of Dissolved Gases (Half Wave) 

Oxygen —0.3 to —0.4 

Sulfur dioxide —0.3 

Hydrogen peroxide — 1.1 
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P0LAB06BAPHIC ANALYSIS (Conllnued) 


Table VII 

Tangent Potentials of Organic Substances 

(Concentrations, 10“* N) 



pH 

Volts 1 

pH 

Volts 

Acetaldehyde . 

3 9 

-1 61 

iFumaric acid 

3 9 

-1 70 

7 

-1 83 

Furfurol . 

3 9 

-1 23 

Acetoin .. 

2 

-1 14 

iGlyceric aldehyde 

3.9 

-1 45 

Acetone 

2 

-1 28 

IlHematin 

3 9 

-1.37 

Acetophenone . 

2 

-1 12 

Hymetomelanic acid 

13 

-1 4 

“ 

3 9 

-1 32 

Hydroxybenzalde- 



Acetylacctone 

2 

3.9 

-1 20 
-1 24 

hvde (o) 
Hydroxybenzo- 

3 9 

-1 26 

Acetylene dicarboxy- 



phenone (p) 
Isovaleric aldehyde 

3 9 

-1 2 

he acid 

1 

-0 46 

3 9 

-1 61 

Acetylene dicarboxy- 



Maleic acid 

1 

-0.54 

he acid 

7 

-1 90 

** “ 

7 

-1 90 

Acotinic acid 

1 

-0 66 

Mesaconic acid 

1 

-0 66 

“ “ 

7 

-2 1 

<t .4 

7 

-1 8 

Albumin in ammo- 



Methemoglobm 

3 9 

-1 26 

mum ion 

4 

-1.60 

Methylene blue 

3 9 

-0 11 & -1 2 

Aminoazobenzenc (p) 

7 

-0 48 

Nicotinic acid 

3 9 

-1 03 

Azobenzene 

3 9 

-0 18 

• “ “ 

7 

-1 74 

Benzaldehyde 

3 9 

-1 26 

Nitranihne (o) 1 

1 

-0 193 

Benzil 

2 

-0 20 

“ (tn) 

1 

-0 112 

Benzilidene acetone 

3 9 

-1 06 

" (P) 

1 

-0 183 

Benzoin . 

2 

-0 95 

Nitrobenzene 

3 9 

-0.35 

“ 

3 9 

-1 19 

Nitrophenol |o) 

3 9 

-0 32 

Benzophenone 

3 9 

-0 90 

3 9 

-0 33 

“ 

2 

-1 01 

“ (P) 

3 9 

-0.40 

Benzoylaoetone 

2 

-0 95 

Oxalic acid 

1 

-1 2 

Butyraldehydc 

7 

-1 7 

Oxyhemaglobin 

3 9 

-0 06 

Cinnamic acid 

1 5 

-1 10 

Propiomc aldehyde 

3 9 

-1 61 

“ “ 

7 

-1 8 

Pyridine 

3 9 

-1 30 

Citraconic acid 

1 

-0 66 

Pyroracemic acid 

1 

-0 39 

Crotonaldehydc 

3 9 

-1 34 

7 

-1 4 

Cystine 

1 

-0.4 

Pyruvic acid 

1 

-0 4 

“ 

7 

-0 8 

44 44 

7 

-1 4 

Diacetyl 

2 

-0 40 

Quinhydrone 

3 9 

-0 02 

Dibenzoylmethane 

2 

-0 82 

^inine 

13 

-1 6 

Dimethylanunoazo- 



Quinoline 

4 

-1 07 

benzene. . 

7 

-0 56 

* Riboflavin 

7 

-0 39 

Dinitrobenzene (o) 

3 9 

-0 15 & -0 31 

Saccharin 

1 

-1 0 

“ {^) 

3 9 

-0 20 <k -0 33 


7 

-1 8 

“ (P) 

3 9 

-0 18 & -0 35 

Sorbinic acid 

7 

-1 90 

Dinitrophenol: 



Sorbose 

7 

-1 80 

2:4 1 

3 9 

-0 13 & -0 31 

* Thiamine 

7 

-1 29 

2-5:1 

3 9 

-0 19 

Tnmethyl azonium 



2:6:1 

3 9 

-0 12 & -0 23 

iodide 

12 5 

-1 7 

Diphenyl triketone 

2 

-0 25 

Vitamin C . 

7 

-1 80 

Formaldehyde 

3 9 

-1 50 

Tetramethyl and 



7 

-1 64 

tetraethyl ammo- 



Fructose 

7 

-1 80 

nium ions, half 
wave potential —2.8 



Fumaric acid 


-0 54 




* Half wave. 


Table VIII 

Anode Potentials In tbe Presence of Stated Anions 
At Normal Concentration 


Chloride 0.0 Sulfite.. 

Bromide —0.12 Iodide.. 

Sulfate +0.20 Cyanide 

Nitrate +0.30 Sulfide.. 

Hydroxide -0.16 
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STANDARD OXIDATION -REDUCTION POTENTIALS 

Values, in Volts, Repebrijd to the Hydrogen-Hydhooen 
Ion Couple as Zero, are for Unit Activities and 
Temperature of 25® C. 

(From Latimer and Hildebrand, Reference Book of Inorganic Chemistry, 
Vlie Macmillan Co., Publishers, by permission ) 


Reaction 

£o 

Reaction I 

1 


1:0 

L!=Li^-hE 

+2 957 

Hs=2H^+2E- . .. 1 


0 000 

Rl. = Rb^+E- 

-f 2 924 

20H-+N0j- = N0>-+H20+ I 



K=K++E- 

-f 2 922 

2E- . . . 1 


0 0 

Sr=:Sr+‘-+2E- 1 

+2.92 

HCN+H20=HCN0+2H++ 



Ba=Ba^+2E- 

+2 90 

2E- 


0 0 

Ca=Ca-^+2E- 

+2 87 

Sb+3Ha0=H»Sb03+3H++3E- 

ca 

0 0 

Na=Na+-fE- 

+2 712 

W+3H20=W03+OH++6E- 

ca 

0 0 

MR=Mg-»^-|-2E- 

+2 40 

++ 2 H 2 O = WO 3 + 4 H ♦^+ 



A1 = A1-^+3E- 

+1 7 

E- 

ca 

0 0 

Bc=Be+++2E- 

+1 69 

Ti'+++H20=Ti 0^+211^ I-E- 
Hg+20H' = HgO+ H 2 O+ 2 E- 


~0 04 

U=U+'‘+4E- 

+1 4 


-0 090 

Mn = Mn-^+2E" 

+ 1 1 

Ag-f Br-=AgBr+E- 


-0 10 

CN-+20H-=CN0 +HiO 1- 


2Hg b2Br=Hgi3r!+2E“. . 


-0 13 

2E- 

+0 97 

Sii++=Sn++^+2E- 


~0 13 

Fo-h20H-=Fc(OH)2+2E- 

+0 86 

H20+H2S03=S04-+4H++ 



4H2+0H-=H204-E- 

+0 828 

2E“ 


-0 14 

T1+1-=T1I+E- 

+0 77 

Cu+=Cu-^+E- 

1 

-0 17 

HK+HS-+OH-=HgS-fHiO+ 


H2S=S+2H++2E- . 


-0 17 

2E- 

+0 77 

Bi=BC^+3E- . 


-0 2 

Zn=Zn+^+2E- 

+0 768 

2Ta+5H2O=Ta2O6+10H ^+ 



Zn+30H“=HZn02-+H20+ 


lOE- 

ca 

-0 2 

2E- 

+0 72 

Pt+4Cl-=PtCl-+2E- 

ca 

-0 2 

H2Tc=Te+2H++2E- 

Fc(0H)2+0H-=Fe(0H)j+E-. 

ca +0 7 
+0 65 

Ag+C!-=AgCl+E“ 
A8+3H20=HaAs0s+3H^ f 3E- 


-0 223 
-0 24 

rr=Cr^-i-2E- 

+0 6 

Mo+3H20== Mo0.3+6H'*^+6E 

2Hg+2Cl-=HR2Cl2+2E- 

Pb0+20H-=Pb02+H20+2E- 


-0 25 

Pb+20H-=Pb0+H20+2E-. 

+0 58 


-0 270 

S-=S+2E- 

+0 51 


-0 3 

H:Sc=Pe4-2H"+2E- 

ca +0 5 

V+HaO^ VO^+2H-' +4E- 


-0 3 

Ga=Ga-^+3E~ 

+0 5 

Cu=Cu+++2E- 


-0 344 

Ag+2CN-=Ag(CN)2-+E- * 

+0 5 

V++++HaO=VO+++2fF fE" 


-0 4 

Fc=Fe^4-2F~ 

+0 44 

40H-=02+2H20+4K~ 


-0 40 

r’-'^=Cr+^+E- 

+0 4 

PtCl4~-+2Cl”=rtGl6 +2E 

ca 

-0 40 

IL=2H+(10-’AG+2E-. 

+0 414 

U "«+2Hu 0=U02^' 4-4H+-f 2E- 


-0 41 

C(l=-Cd'^4-2E-. . 

+0 397 

S-i-3H20=H2S().i+4H M 4E~. . 


-0 47 

In=In^-i-3E- 

+0 38 

Fe(C\)o ^“-Fe(CN)fr“ +E- 


-0 49 

Ti+-^ = Ti^-^-fE~ 

+0 37 

H3A803+H20 = H3A.s0i+2H+ + 



2ru+20H~-Cu20+H20+2E- 

+0 34 

2E- . 


-0 49 

Tl-TP+E- 

+0 336 

Ni(OH)?+20H-=Ni02-2HoO 


Pli-i-S04-=PbS04-i-2E- 

+0 31 

+21^ 


-0 4Q 

P-l-4H20=HaP04+5H+4-5E- 

+0 3 

2Ag+rOs-- = Ag2C03+2E- . . 


~0 50 

Co(CN)6 =Co(CN)6 — +E- 

+0 3 

MoO^++2H20=Mo03+4H+ ! 



C(,=Co+++2?l- 

+0 29 

+E . . ... 


-0 5 

Ni = Ni^+2E" 

+0 22 

Cu=Gu^+E- .... i 


-0 51 

V++=\w+E- 

+0 2 

2I-=l2+2E- . . . 


-0 535 

Cu-fI-=CuI+E- 

+0 17 

3I-=l3-+2E- 


-0 54 

AR4-I-=AgI+E- 

Cu20+20H-=2Cu0+H20+ 

+0 15 

Hg2Cl2+2Cl“-2HRGh+2E-. . 


-0 63 


Mn04~ = Mn04 +E" 


-0 66 

2E- 

+0 15 

HaOa = 0?+2H ^+2E~ 


-0 68 

Sn=Sn-^+2Fr 

Pb*Pb-^4-2E- . .. 

+0 13 
+0 12 

Ag+Br0r=AgBr03+E- 
CeH4(0H)2»Cm402 (quinone) 


-0 68 

90H“4-NH3=N03- 4-6HaO-h 

‘ +2H-^+2E- 


-0 70 

8E“ 

+0 12 

Mn02+40H--Mn04— + 2 H 2 O 



2H«+2I-=Hg,l24-2E- 

+0 04 

+2E- 


-0 71 

2A«4-H»S=Ag»S+2H++2K-. 

+0 036 

Fe^-Fe^+E- 


-0 74 

Cu+HaS»CuS+2H++2E- i 

+ 0 02 

Se+3HiO-H2ScOs+4H++4E- 


-0 74 
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STANDARD OXIDATION uRRDUCTION POTXNTIAIB 
(Continued) 


Reaction 

Eo 

Reaction 

Eo 

H.iSb03+Hj(i=H3Sb04+2H+-f 


1 

Mn^+2H20=Mn02+4H++ i 


2 E- 

-0 75 

2 E- 

-1 33 

2 Hg=Hg 2 ^+ 2 E- 

-0 798 

CI-+4H20»C104-+8H+4-8E- 

-1 35 

Ag=Ag‘* +E- 

- 0 799 

2 Cl-»Cl 2 + 2 E- 

-1 359 

CuI*Cu-^+I-+E- 

-0 85 

2Au4-3H20=Au2024-6H+-HE- 

-1 362 

Hg=Hg-^+ 2 E- i 

-0 86 

I-+ 4 H 2 O = IO 4 -+ 8 H++ 8 E- 

-1 4 

2H20+NH4+=HN02+7H++ 


Br--f 3 H 20 =Br 0 a--l- 6 H++ 6 E- 

-1 42 

6 E“. 

-0 86 

Pb++4-2H20 =Pb02+4H+4- 


30H-=H02-+H20+2E- 

-0 87 

2 E~ . . ... 

~1 44 

C 0 O+ 2 OH- = C 0 O 2 +H 2 O+ 2 E ~ 

-0 9 

Cl '+ 3 H 2 O = CIO 3 -+6H+4-6E' 

— I 45 

Hg 2 -^= 2 Hg^+ 2 E- . 

^0 92 

Cl-H-HaO = HC10+H++2E- . 

■*“1 59 

Cl--f20H-=C10-+H20+2E- 

-0 94 

Mn-^=Mn-^+E- 

ca ~1 5 

N0+2H20=N0r+4H++3E- 

-0 94 

Au=Au'''+E“ . . 

ca ~1 5 

HN02+H20=N03-+3H++ 


2S04-+2H+=H2S208+2E-. . 

ca —1 5 

2E- 

-0 95 

Ce^ -|-2H20=Ce02+4H+4-E- 

-1 5 

N 0 +H 20 =HN 02 +H^+E’. . . 

-0 98 

Mn-^+4H20 = Mn04-+8H^+ 


1 -+H 20 =HI 0 +H^+ 2 E- 

-0 99 

5E- 

~l 52 

0802Ci4--+2H20=0804+4H+ 


Mn02-l-2H20=Mn04 +4H'^4' 


+4C1-+2E- 

c*a — 1 0 

3E- 

-1 63 

2 Br-=Br 2 + 2 E- ! 

-1 065 

Fe++++4H20 =Fe04— +8H+-f 


] -f3H20=I03-+6H++6E- | 

-1 09 

3E“ 

ca —1.7 

V0"++2H20=HV03+3H'--|- 1 


Bi"^+ 6 H 20 = HBi03+5H"^+ 


E- 

-1 1 

2 E” ... 

ca — 1 7 

T 1 '==TI^+ 2 E-. . 

-1 2 

PbS044-2H20-Pb02+4H^ + 


1 (iSeOs+HaO =H2Se04+2H * + 


SO 4 —+ 2 E- 

— 1 7 

2E- . 

ca —1 2 

2H20=H202+2H++2E- 

-1 78 

2 H 2 O-O 2 + 4 H++ 4 E- 

-1 23 

Co++=Co^^-^+E- 

-1 8 

idCl~+2Cl-«=Pda6-+2E-. 

~1 3 

Ni-*-^+4H20=Ni02-2H20+ 

/ 

1 

( V+++-j-4H20 * HCr04-+ 7H+ -I- 


4H++2E- 

-1 8 ' 

3E“ 

-1 3 

024-H20=03+2H^-h2E- 

~l 9 

Br-4-H20= HBrO+H" 4 2E- 

-1 33 

2F-*F2+2E- 

~2 8 

I 


SOLUBILITY OF CANE SUGAR IN WATER 


Grams of sugar in 100 grams of water* temperature in degrees Centigrade. 



0 * 

10 ® 

20 * 

30 ® 

40 ® 

1 

50 ® 

60 ® 

70 ® 

80 ® 

90 ® 

100 ® 

CisH220u 

179.2 

190.5 

203.9 

219.6 

238.1 

260.4 

287.3 

320 5 

362.1 

415.7 

487.2 


The values below give the per cent by weight of sugar in the final solution: 


Temp., °C. 

Per cent 
sugar 

Temp., ®C. 

Per cent 
sugar 

Temp , °C 

Per cent 
sugar 

0 

64.18 

35 

69.55 

70 

76 22 

5 

64 87 

40 

70 42 

75 

77 27 

10 

65 58 

45 

71.32 

80 

78.36 

15 

66.63 

60 

72.25 

85 

79 46 

20 

67.09 

65 

73 20 

90 

80 61 

25 

67 89 

60 

74.18 

95 

81 77 

30 

68 80 

65 

75.88 

100 

82 97 


1417 





POTBimALS OF ELECTROCHEMICAL REACTIONS 
AT 25® C 


Compiled by Thos. DeVries 

The reactions are classified according to the main element or radical enter- 
ing into the reaction. Radicals are found under the name of the parent 
element. The sign of the potential is the sign on the electrode, according 
to the “European system”. 


Reaction 


Poten- 

tial, 

volts 


Reaction 


Poten- 

tial, 

volts 


Ag(8)=Ag+4-e 

Ag+«=Ag+^+e 

Ag(B)-i-Br“==AgBr(8)4-e . . , 

Ag(8) -i-Br 03 ~ = AgBrOaC s) 4-e 
Agf8)+Cl-=AgCr(8)+e .. 
Ag(B)+2CN-= Ag(CN) 2 - +e 
2Ag(8)+003-=»AgjC03(8)-f2e. 

2 Ag^^-f Cr04 = Ag 2 Cr 04 ( 8 ) -|-2e 
2Ag(8)+H2S(g) = Ag2S(8) +2H+ 

+2e 

Ag(s)4'I~==AgI(8)-i-e 
i®8)=Al++++3e .. 

Al-Hg+30H- = Al(OH).i(s) 4-3e 
As(8)+2H20(1) =HA802+3H+ 

•4-3e 

A8(8)-i-3H20=H3A803+3H'*'4'3e. 
HsAsOa-f H 2 O = H 3 A 8 O 4 + 2H+-l-2e 
Aufsl^Au^+e 
Au(8)=Au-^+3e 
2Au^8)+^H20(1) = AU203(8) + 

Ba(8)=Ba+++2e . 

Ba-Hg=Ba‘^-f2e. . , 
Be(8)=Be++-f2e ... . 

Bi(8)=Bi-*-++-f-3e 
BI(8)+CI-4-H20(1) =B10C1(8) 

-|-2H++3e 

Bl(8)-j-4Cl-=BlOl4-+3e 
Bi^+6H20=HBi03+5H++2e 
Br~«iBr2(l)+c . 
Br“4‘3H20=Br03-+6H++6e. . 
Br-+H20 = HBrO+H++2e 
4 Br 2 (l)+ 3 H 20 (l) =Br 03 -+ 6 H+ 
+5e . . 

C6H4(0H)2=C6H402+2H++2e. . 
Ca(8)=Ca-^+2e 
Calomel electrode, sat. KCl 
Calomel electrode, normal KCI 
Calomel electrode, molal KCl. 
Calomel electrode, decinormal KCl! 
Cd(8)=Cd+++2e . 

Cd-Hg=Cd-^+2e 

Cd-Hg+r2Br- in CdBr2.4H20 
8at.)=CdBr2.4H204-2e .... 
Cd-H^+(2C1- In CdCh sat.) = 


;l 2 ( 8 )-f- 2 e 
Cd-%+(2I-inCdl2Bat.) = 
C«2(8)-l-2e . 

Cd-Hg-H20H-=Cd0(B)+H20(l) 
4-2e. . 

Cd-^+20H-«Cd(0H)2(8) -f 2e . 


+0 7996 Cd-Hg+(S04~ In CdS04.8/3H20 
4-1 914 Bat.)=CdS04.8/3H204-2e 

d-0 0713 Ce+++=Ce+++++e(H2S04 soln.) . 
4-0 680 Ce+++=Ce++++4-e(HN03 8oln.) 
4-0 2221 Ce+++4-2H20=Ce024-4H+4'e 
-0 5 Cl-=iCl24-e .. 

4-0 500 Cl-4-H20-HC104-H+4-2e 
4-0 4463 Cl-4-3H20=C103-+6H+4-6e .. 

Cl-4-4H20=C104-4-8H+4-8e .... 
-0 0366 Cl--|-20H-=xC10-4-H204-2e. 

-0 1523CN-4-20H-=CN0~4-H204-2e . 
-1 7 HCN4-H20=HCN0-|-2H+4-2e. 

-1 62 Co(8)=CO++4-2e 

Co++=Co+^^4-e 

4-0 2375jCo(CN)6 =Co(CN)6 — -fe . 

4-0 24 CoO(8)+20H-=Co02(8)4-n20 

4-0 49 4-2e 

-hi 5(?) Cr(8)=Cr++4-2e 

4-1 36 Cr^=Cr^++4-e . . 

Cr+++4-4H20=HCr04--f7H+4-3e. 

4-1 363 Cu(8)=Cu+4-e 

-2 90 Cu(8)=Cu++-f2e . 

— 1 5700 Cufsat. amalgam) =00"^ 4* 2e . 

-1 69 Cu+=Cu++4-e 

4-0 277 Cu(B)4-Cl-==CuCl(s)4-e 

Cu(8)4-H2S(g) =CuS(s)4-2H+-l-2e 
4-0 1588 Cu(8)4-I"«^I(8)4-e. . . 

-fO 1678 2 Cu(b)4-20H-=Cu 20(8)4-H20(1) 
4-1. 7(?) -f2e. 

4-1 0648 CuCl 2 -=Cu++ 4 - 2 Cl- 4 -e . 

4-1 42 Cu-Hg 4 -(S 04 -- in CuSOi 5HoO 

-t-1 33 8at.)=CuS04.5H20{8)-f2e . 

CuI(8)=Cu-«-fI-4-e 
4-1 491 Cuj0(8)4-20H-=2Cu0(s, aged) 

4-0 6992 4-H20(l)+2e 

2 763 Cu20(8)-f20H-4-H20(l) = 

-hO.2446 2Cu(OH)2(s)-l-2e 

-fO 2809 2F-=F2-f2e 

-fO 2816 Fe(8) = Fe-^-l-2e 

-hO 3334 Fe++=Fe+++4"e . 

-0.4024 Fe+++-f4H20==Fe04“-f8H+4-3e 
-0 3519 Fe{B)4-20H-=Fe(0H)2(8)4-2e 

Fe(CN)G = Fe(CN)6 — 4-e 

-0 . 4182 Fe( 0 K) 2 ( 8 ) 4-OH- = Fe(OH) 3 ( 8 ) 4-e 
K 4 Fe(CN)o=K 3 Fe(CN)« 4 -K+-fe 
-0.4034 Ga( 8 ) =Ga+++4-3e. . . . 

JH2(g)=H+4-c 

0 4588 H2(g)*2H+(10-7ilf}-f2e . 
|iH2(g)+OH-=H20(l)4-e . 

-0 726 |2H*0«H2024-2H+4-2e 

-0.761 pH*0«02(g)4-4H+-f4e. 


0 4346 
4-1 44 
i-fl 6095 
-fl 5 
4-1 3583 
+1 50 
4-1 45 
-fl.36 
4-0 94 
-0 97 
0 0 
-0 29 
-fl 817 
-0 3 

-KO 9 
0 557 
0 400 
+1 3 
■fO 51 
-f 0 3452 
-f 0 3495 
-}0 17 
-fO 1287 
0 259 
0.17 

-0 344 
+0 455 

-1-0 2684 
4-0 85 

-0 154 

-0 082 
4-2 88 
-0 441 
-fO 782 
4-1 7(?) 
0 86 
4-0 36 
-0 65 
-f 0.4866 
0 5 

0 0000 
-0 4141 
-0 8295 
4-1 78 
4-1 23 
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POTENTIALS OF ELECTBOCHEHICAL REACTIONS 
AT 25 ° C (Continued) 


Reaction 


Poten- 

tial, 

volte 


Reaction 


Poten- 

tial, 

volte 


H,0(l)=0(g)+2H-^+2e ... 

H202=02(g)+2H++2e.. . 

2Hg(l)=Hga-^+2e 

Hg^»iHg2+++e 

2HgCl)+2Br-=Hg2Br2(B)+2e. . 
2Hg(l)+2Cl-=Hg2Cl2(B)+2e . 

H^l)+HS-+0H~=HgS(8)4- 

H20+2e 

2Hg(D4-2I-*Hg2l2(8)+2e . . 
Hg2Cl2(8) +2C1- = 2HgCl2+2e . 
H^I)+20H-*Hg0(8, red)-f 

Hg(lW20H-=Hg0(8, yeliow) 
+H20Q)+2e . 

2HE(l)+S04-=Hg2R04(8)4-2e 
Hg(l), HgO(8), Ba(OH)2(s). H2O 
Hg(l), HgO(8), Ca(OH)2(8). H2O 
I-=il2(B)4-e ... 

3I-=l3-+2e . 
I'4-H20=HI04-H++2e 
I-+3H20= I02-+6m+6e 
I-+4H20=I04-+8H+-f8e 
il2(8)+3H20=I03-+6H^+5e 
In(8)==In'^‘*"''+-3e . . 

IrCU =IrCl6"+e 
K(8)=K+-fe ... 

Li(8)=Ll++e 
Mg(8) = Mg++-f2e . 

Mn(8) = Mn++-f2e... 
Mn++=Mn++++e 
Mn-*^+2H20=Mn02(8)+4H++2e 
Mn++-f 4H20= Mn04-+8H' +5e. 
Mn02(8)+2H20= Mn04-4-4H-" 
+3e . 

Mn02(8)+40H-=Mn04~-+2H20 

•f2e 

Mn04 = Mn04~+e 
Mo(b)+3H20=Mo03(8)+6H+ 

+6e . 

Mo(CN )8 =Mo(CN) 8— +e. 

MoO^++ 2H20 = Mo03(8)+4H-^ 

+e . 

Na(8) = Na‘^+e 
Na-Hg+(CI- in NaCl 8at.) = 
NaCl(8)+e . 

NH3+90H-=N03-+6H70+8e. 
NH4++2H20=HN02+7H++6e. 
N0+H20=HN02+H++e 
N0+2H20=N03-+4H++3e 
N02-+20H-* N03-+H20+2e 
HNO2+H2O = N08-+3H++2e 
Nl(s) = Nl-^+2e. . 
Ni-^+4H20=Nl02.2H204-4H+ 
+2c . 

Ni(0H)2(8)+20H-=Ni02.2H20 

-f2e... 

02(g)+H20«03(g)+2H++2e. . 
80H-=H02-+H20-l-2e 


+2 419 40H-=02+2H20-H4c. . 

+0 68 |0802C14-+2H20»0b04+4H+ 

+0 7986| +4Cl"+2e 

+0 901liP(8)+4H2O«H8PO4+5H++5e . . 

-H).1385|Pb(8)«Pb^+2e 

+0 2676lPb.Hg+2Cl-*PbCl2(B)+2e. . . . 

tPb.Hg+2I-=Pbl2(8)+2e 

-0 77 Pb(8)H-20H-=Pb0(8,red)+ 

-0 04161 H20(l)+2e 

+0 63 lPb(8)+20H-=Pb0 (8, yellow) 

I +H20(l)-f2e 

+0 0969 Pb(8)+20H-»Pb0(B)+H20(l) 

I "f-Ze . . 

+0 0976lPb.Hg4-2OH-=Pb(OH)2(8):f2e . 
+0 614l|Pb(8)+H2S(g)=PbS(8)+2H++2e 
.. — ipb(s)-fS04-=PbS04(8)4-2e . 
Pb-Hg4-S04— - PbS04(8) +2e 
Pb+++2H20=Pb02(8)+4H++2e. 
Pb0(s)+20H-=Pb02(s)-i-H20(l) 
+2e ... 

PbS04(B)+2H20(l) = Pb02(B)+ 
4H+4-S04-+2e 
PdCU— +2C1- = PdCl6~+2e 
Pt(B)+4Cl-=PtCl4-4-2e . 

, . . PtCl4-+2Cl- = PtCl6“+2e 
-2 9241 [Pt(CN)4l--f2Cl“= 

-2 9595 [Pt(CN)4Cl2]~+2e 

Qulnhydrone electrode, H+(a=l) 

Rb(8)=Rb++e 

S =sS(rhomlac)+2e . 
S(rhombic) +3H2O = H2SO3+ 
4H+-l-4e 

H2S = S(rhomblc) +2H++2e . 
2S04“+2H+= H2S20s-f-2e 
H2S03+H20=S04— +4H-"-|-2e 
t-ru /I Sb(s)+H20(l) = Sb0++2H+-f3e 
+0 664 Sb(8)-|-3H20=H3Sb08+3H+-f3e. 

' 2Sb(8)+3H20(l)=Sb203(8)+6H+ 

+6e 

H3Sb03+H20=H.nSb04+2H^4-2e 
Se(8) +3H2O = H2SeOs+4H++4e . 
H2Sc=Se+2H+4-2e . 
H2Se08+H20 x= H2Sc04+2H++2e 
Sn(B) = Sn+++2e 
Sn++=Sn+'^+2e(0.1 M HCl) . 
Sn++=Sn-*-^^+2e(0 53 M HCl) . . 
Sn-^-^=Sn^+-f2e(2.0 M HCl) 
Pr.Hg=Sr-^4-2e 

2Ta(8)H-5H2O=Ta2O6-}-10HH lOe 

Te(6)=Te+^++-f4e 

H2Te=Te-f2H++2e 
Ti++=Ti+^+e 
Ti+++-f H2O = TiO+++2H'^-l-e 
lTi+-^*--f2804“=Ti(S04)2-fe ... 
|Tl(8)=Tl+-(-e 

“ ■"^-f2e 

Tl-*--fe 

'Tll(8)4-e . . 


4-0 1462! 
4-0 192 I 
4-0 5366 
4-0 54 
40 99 
-f 1 09 
4-1 4 
4-1 195 
-0 340 
4-0 97 


-2 40 
i-1 1 
4-1 5(?) 
4-1 236 
-bl 509 

4-1 691 

4-0 71 


4-0 25 , 
4-0 7260| 

4-0 5 
2 7146 

1 8378| 
0 12 
4-0 86 
-fO 98 
4-0 94 
0 0 
4-0 95 
0 227 


4-1 8 

4-0 49 
+2 07 
4-0 87 


f (8) = Tl+ 

+=.T1+^ 

-Hg-Tl 

(fl)-bl-- 


4-0.40 

+ 1 . 0 (?) 
-0 3 
0 126 
-0 2623 
-0.3580 

-0 5786 

-0 575 

-0 576 
-0 568 
+0 070 
0 3447 
-0 3505 
4-1 467 

4-0 27 

4-1 6797 
4-1 3 
4-0 2(?) 
4-0.717 

4-0 879 
4-0 6992 
-2 9259 
-0 51 

4-0 47 
4-0 17 
4-1 5(?) 
4-0 14 
-0 212 
0 0(?) 

4-0 1445 
4-0 76 
4-0 74 
0 6 (?) 
4-1. 2(?) 
-0.136 
4-0 070 
4-0 144 
4-0 133 
-1 7932 
4-0 2 (?) 
-0 5682 
-0 7(?) 
4-0 37 
4-0 04 
4-0 04 
-0 336 
4-1 2466 
0 3360 
-0 7715 
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POTENTIALS OF ELECTSOCHBMICAL EEACTIONS 
AT SS" C (Continued) 



Poten- 


Poten- 

Reaction 

tlal. 

Reaction 

tlal. 


volts 


vcdts 

Tl.Hg+Cl--TlCI(8)+e .. 
T!-Hg+Br-=TlBr(s)+c 

-0.5545 

-0.6068 

i(VO)2S04+iS04-»V0S04+e.. . 
VS04+H20(1) = i ( V0)2S04+2H^ 

+0.30 

TI-Hg-f S04-=Ti2S0»(8)-i 2c . . . 
lT = ir++++4e 

-0.4360 

+JSO 4 +e 

-0.21 

-1.4 

W{B)+3H20==W03(8)+6H++6e. . 

0.0{?) 

U^^4-2H20=U02-"^-}-4H++2e. . 

4-0.41 

W(CN)8 =W(CN)8’— +e ... 

+0.485 

U(S04)»+2H20(1) = UO 2 SO 4 + 


WQ^+2H20«W03+4H++e .. 

0,0(?) 

4H'*"-4-S04~ “1-2© 

■fO.368 

Zn(8)*Zn»-+-+2e 

-0 7614 

V++=V-*-+4-e . 

-0 2 

Zn-Hg=Zn+++2e 

-0.7614 

V^+-fH2O=V0+^4-2H^+e .... 
V(8)4-H20=V0"^4-2H+4-4e . i 

+04 

+0.3 

Zn(8)+20H- = ZnO(8)+H20(l) 
Zn(8)+30H- =HZn02-+H20+2e. 
Zn-Hg+(S04- in ZnS04.7H20 

-1.2483 

-0.72 

V0+++2H20»HV03+3H++e . 

V0S04+2H20(1) *HV0«+H2S04 

+1.1 

-0 7993 

8at.)*ZnS04.7H20(3)+2e .. 

+e . . 

+0 92 



U20 





DEGREE OF IONIZATION 
Ik Normal Solution at 18® Unless Indicated 


Nitric acid 

0.82 

Hydrochloric acid 

.... 0.784 

Sulfuric acid 

0.510 

Hydrofluoric acid .... 

.... 0 070 

• Oxalic acid 

.... 0,600 

• Tartaric acid 

0.082 

Acetic acid 

.. . 0.004 

* Carbonic acid 

.... 0.0017 

• Hydrogen sulfide 

0 0007 

• Boric acid 

0.0001 

• Hydrocyanic acid . . . . 

0.0001 


Acids 

t Permanganic acid 0.933 

t Hydriodic acid 0.901 

t Hydrobromic acid 0 . 899 

t Perchloric acid 0 S80 

t Chloric acid 0 . 878 

t Hydrochloric acid 0.876 

t Phosphoric acid 0.170 


• In 0.1 M. solution; primary ionization, 
t In N/2 solution, at 25®. 


Bases 


Potassium hydroxide 0 77 

Sodium hydroxide 0 73 

Barium hydroxide 0 09 

Lithium hydroxide 0.63 

Ammonium hydroxide 0 004 

Tetramethyl ammonium 
hydroxide 0,96 


J Strontium hydroxide 0 93 

t Barium hydroxide 0.92 

t Calcium hydroxide 0.90 


t In N /64 solution, at 25®. 


Salts 

Approximate degree of ionization for active salts in N/10 solution: 


Type R+R-(e.g. KCl) 0.86 

Type R++ (R “)2 (e.g. BaCh) 0.72 

Type (R^) 2 R — (V.g KjSOd 0.72 

Tyj>e R'-' R- - (e g CuSO,^ 0.45 
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SOLUBILITY PRODUCT 


The solubility product (or ion product constant) is the product 
of the concentrations of the ions in the saturated solution of a 
difficultly soluble salt. The concentrations are expressed as 
moles per liter of solution. The number of cations (or anions) 
resulting from the dissociation of one molecule of the salt, ap- 
pears in the formula for calculations of the solubility product as 
the exponent of the concentration of the cation (or anion). 

If two solutions, each containing one of the ions of a diflScultly 
soluble salt, are mixed, no precipitation takes place unless the 
product of the ion concentrations in the mixture is greater than 
the solubility product. 

In a solution containing two salts which yield a common ion 
the ratio of solubilities of the two salts is the ratio of the solu- 
bility products. 


Substance 


Solubility 
product at 
temperature 
noted 


Substance 


Aluminum hy- 
droxide 
Aluminum hy- 
droxide 
\luminum hy- 
droxide 

Barium carbouate 
Barium carbonate 
Barium chromate 
Barium chromate 
Barium fluoride . 
Barium fluoride . 
Barium fluoride, . 
Barium iodate, 
Ba(I03)i.2H:*0 
Barium iodate, 
Ba(I03)t.2H«0 
Barium oxalate, 
BaC204 SiHjO 
Barium oxalate, 
BaC204 2 H 2 O 
Baiium oxalate, 
BaC204 iH20 
Barium sulfate 
Barium sulfate 
Barium sulfate 
Cadmium oxalate 
CdC204 3H2O 
Cadmium sulfide 
Calcium carbon- 
ate (calcite) 
Calcium carbon- 
ate (calc'te) 
Calcium fluoride 
Calcium fluoride 
Calcium iodate, 
Ca(I03)2.6H20 
Calcium iodate, 
Cb(I0.)*.6H20 


4X10-15 (15°) 

1.1X10-15 (18°) 

3.7X 10*^5 (25°) 

7Xl0-« (16°) 
8.1X10-9 (25°) 

1 OXlO-w (18°) 

2 4X10-^® (28°) 
1.6XlO-« (9.5°) 
1.7X10-® (18°) 
1.73X10-5 (25 8°) 
SAXlO'^ ( 10 °) 

6 5X10'*® (25°) 

1. 62X10-’ (18°) 

1 2X 10-’ (18°) 

2.18X10-’ (18°) 

0 87X10-10 (18°) 
1. OS X 10-1® (25°) 

1 98X10-10 (50°) 

1 53X10-0 (18°) 

3 6XlO-»o (18°) 

0 99X10-8 (15°) 

0.87X10-8 (25°) 

3 4X10-11 (18°) 

3 95X10-11 (26°) 
22 2X10-8 (10°) 

64 4X10-9 (18°) 


Calcium oxalate, 
CaC204 H 2 O 
Calcium oxalate, 
CaC204.H20 
Calcium sulfate 
Calcium tartrate, 
CaC4H406 2 H 2 O 
Cobalt sulfide , . . 
Cupric iodate 
Cupric oxalate . . 
Cupric sulfide. 
Cuprous bromide . 
Cuprous chloride 
Cuprous iodide. . . 
Cuprous sulfide . 
Cuprous thiocy- 
anate 

Ferric hydroxide 
Ferrous hydrox- 
ide 

Ferrous oxalate 
Ferrous sulfide . 
Lead carbonate . . 
T^ead chromate. . 
Lead fluoride .... 
Lead fluoride . . 
TiOad fluoride . . 

Lead iodate 

Tyead iodate 

Lead iodate. . . 
Ticad iodide. . . 
Lead iodide. . . 
TiCad oxalate. . . 
Tyead sulfate . . . 
Lead sulfide . 
Lithium carbonate 
Magnesium am- 
monium phos- 
phate 


Solubility 
product at 
temperature 
noted 


1 78X10-® (18°) 
2.57x10-8 (25°) 

6 1 X 10-5 ( 10 °) 
0.77X10-5 (18°) 

SX10-*« (18°) 
14X10-’ (25°) 

2 87x10-8 (25°) 
8.5X10-55 (18°) 
4.15X10-8 (18-20°) 
1 02X10-5 (18-20°) 
5 06X10-12 (18-20°) 
2X10-5’ (16-18°) 
1.6X10-11 (18°) 

1 1X10-55 (18°) 
1.64X10-15 (18°) 

2.1X10-’ (25°) 
3.7x10-18 (18°) 

3 3x10-15 (18°) 

1 77X 10-15 (18°) 

2 7x10-8 (9°) 
3.2X10-8 (18°) 
3.7x10-8 (26 6°) 

5 3X10-15 (9 2°) 
1.2x10-1* (18°) 

2 6X10-1* (25 8°) 

7 47x10-9 (15°) 

1 39 X 10-8 (2,5°) 

2 74x10-11 (18°) 

1 06X 10-8 (18°) 

3 4X10-’“ (18°) 
1.7X10-5 (25°) 

2 5X10-1* (25^) 


1422 


SOLUBILITY PRODUCT (Contintted) 


Substance 


Solubility 
product at 
temperature 
noted 


Substance 


Solubility 
product at 
temperature 
noted 


Magnesium car- 
bonate 

Magnesium fluor- 
ide 

M^nesium fluor- 

Magnesium hy- 
droxide 

Magnesium oxa- 
late 

Manganese hy- 
droxide 

Manganese sul- 
fide 

Mercuric sulfide. 

Mercurous bro- 
mide 

Mercurous chlo- 
ride 

Mercurous iodide 

Nickel sulfide.. . 

Potassium acid 
tartrate [K"^) 
[HC4H40ci 

Silver bromate. . . 

Silver bromate. . . 

Silver bromide. . 

Silver bromide 

Sliver carbonate . 


2.6X10-B (12°) 

7.1X10-* (18°) 

6.4X10-« (27°) 

1.2X10-11 (18°) 

8.57X10-* (18°) 

4X10-i< (18°) 

1.4X10-15 (18°) 

4X10-6S to 
2XlO-*» (18°) 
1.3X10-21 (25°) 

2X10-18 (25°) 

1.2X10-28 (25°) 
1.4X10-24 (18°) 

3 8X10-4 (18°) 

3 97X10-5 (20°) 
6.77X10-5 (25°) 
4.1X10-1* (18°) 
7.7X10-13 (26°) 
6.15X10-12 (25°) 


Silver chloride . 
Silver chloride . 
Silver chloride . 
Silver chloride . . . 
Silver chloride 
Silver chromate. 
Silver chromate. . 
Silver cyanide 
JAg+][Ag(CN)-2l 
Silver dichromate 
Silver hydroxide . 
Silver iodate. . 
Silver iodide. . . . 
Silver iodide. . 
Silver sulfide . . 
Silver thiocya- 
nate 

Silver thiocya- 
nate 

Strontium car- 
bonate 

Strontium fluor- 
ide 

Strontium oxalate 
Strontium sulfate 
Strontium sulfate 
Zinc hydroxide 
Zinc oxalate, 
ZnCs04.2H20 
Zinc sulfide. . . 


0.21X10-18 (4.7°) 
0.37X10-10 (9.7°) 
1.66X10-10 (25°) 
13.2X10-10 (50°) 
21.5X10-10 (100°) 
1.2X10-12 (14.8°) 
9X10-1* (26°) 
2.2X10-12 (20°) 

2X10-2 (25°) 
1.52X10-8 (20°) 
0.92X10-8 (9.4°) 
0.32X10-18 (13°) 
1.6X10-18 (26°) 
1.6X10-4* (18°) 
0.49X10-12 (18°) 

1.16X10-12 (25°) 

1.6X10-* (25°) 

2.8X10-* (18°) 

5.61X10-8 (18°) 
2.77X10-2 (2.9°) 
3.81X10-2 (17.4°) 
1.8X10-14 (18-20°) 
1.35 X10-* (18°) 

1.2X10-2* (18°) 


TABLE FOR TRANSFORMING EXPRESSION 
OF RESULTS OF WATER ANALYSIS 

Compiled by Dr. R. E. Brewer. (Baaed on Equivalents of CaCOa) 



P- 

Pi rH 

as 

fS’-' 

60 7! 

“1 

H 

0^5 

Grains per 
Eng. 

fe . 

|a| 

i 

— 

p.p.m 

1 

IjBilfn 

1 0 

1 ip!1 


0 07 


0 10 

0 056 

mg / 1 

1 


1 0 

i V 1 


0 07 


0 10 

0 056 

p. 7100,000 

10 



1 ij 11 


0 70 

0 70 

1 00 

0 560 

French degrees 




1 n 3 


0 70 


1 00 

0 560 

g/1 




iitTil 


70 00 


100 00 

56 000 

Gr. /U. S. gal., . 

17 1 

1 71 

17 1 

0 0171 

1 000 

1 2 

1 2 

1 71 

0 958 

Gr. /Eng. ^ 

14 3 

1 43 

14 3 

0 0143 

0 820 

1 00 


1.43 

0 80 

Clark decrees. 

14 3 

1 43 

14 3 

0 0^3 


1 00 


1 43 

0 80 

Gwman degrees. . . 

17 8 

1 78 

17 8 



1 24 

1.24 

1.78 

1 00 


♦Variously reported 
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DISSOCUTION CONSTANTS OF BASES 


Name 

Formula 

Constant 

for 

Temp. 

°C. 

Constant 

for 

Temp. 

®C. 



first OH 

second OH 

Acetamide 

CjHftON .. 

3.1X10 

26 



Acetanilide 

C 8 H.ON. . 

4.1X10-1* 

40 



o- Alanine . .... 

CaHrOsN... 

5.1X10-» 

25 



o-Ammobenzoic 

CtHtOjN.. . 

1.4X10 

25 



Ammonium Hydroxide.. 

NH 4 OH. . . 

1 . 8 X 10-6 

25 



Aniline 

CaHiN 

4.6X10-><» 

25 



Arsenious Oxide 
Beryllium Hydroxide . . 

AsaOa. ... 
Be(OH) 2 .. 
CaaHjfiOiNa. 

1 X 10 -»* 

25 

5X10-11 

25 

Brucine 

7 . 2 x 16 -* 

25 

2 . 6 X 10 -11 

25 

Butylamine (sec.) 

CiHuN.. 

4.4X10-* 

25 



Caffeine 

C 8 H 10 O 1 N 4 

4.1X10 -w 

40 



Cinchonine 

CiqHmONj . 

1 . 6 X 10 -'' 

15 

3.3X10-1® 

15 

Cocaine 

Ci7H2i04N . 

4X10-’ 

25 



Diethylbenzylamine. . . 

CnHnN. . . 

3.6X10 -6 

25 



Diethylamine 

C4HuN . 

1.26X10 -3 

25 



Diisoamylamine . . . , 

CioH 2 »N. . 

9.6X10-* 

25 



Diisobutylamine , . . 

C 8 H 19 N.. 

4.8X10 -* 

25 



Dimetbylamine 

C 2 H 7 N . 

6.2X10-* 

25 



Dimcthylbenzylamine 

CsHiaN. 

1.05X10 -6 

25 



Dipropylamine . . 
Etnylamine . . . 

CcHuN... 

C 2 H 7 N.... 

1.02X10-* 

5.6X10-* 

25 

25 



Ethylenediamine 
Hydrazine . . . 

C 2 H 8 N 2 .. 

8.5X10 ■» 

25 



N 2 H 4 .H 2 O. 

3X10'' 

25 



Isoamylamine . . . 

CaHiaN.. 

5X10'^ 

25 



Isobutylamine 

C4HuN.. 

3.1 Xl0-< 

25 



l8opr(mylamine 

Lead Hydroxide. . . 

C 3 H 9 N... 
Pb(OH)2.. ' 

5.3X10* 

25 

3X10 -* 

25 

Methylamine 

CHeN.. . 

”‘ 5 x 16 -* 

’25 



Mcthyldiethylamine. i 

CftHiaN.. 1 

2.7X10 -* 

25 



a-Naphthylamine. . ! 

C 10 H 9 N.. 

9.9X10-11 

25 

i 


^-Naphthylamine. . 

(^ioH»N.. ‘ 

2X10-i'> 

25 



o-Phenylenediamine 

CaHsNa... 

3.3X10 -10 

26 



Phenylhydrazine 

C*H8N2. . 

1.6X10-’ 

40 



Piperidine 

CjHnN. . 

1.6X10-3 

25 



Propylamine (norm.) . 
Pyndine 

CaH^N . 

4.7X10-* 

25 



CbHsN 

2.3X10 

25 



Quinine 

C 20 H 24 O 2 N 2 

2.2X10 

15 

3.3X10-1® 

15 

Quinoline 

|C»H7N. . . 

1X10 -» 

25 



^micarbazide . . 

CHhONa. . 

2.7X10 -11 

40 



Silver Hydroxide . 

AgOH 

1.1X10* 

25 



Strychnine. . . 

C 21 H 22 O 4 N 2 

1X10-^ 

15 

6X10-11 

15 

Tetramethylenediamine 

C 4 H 12 N 2 . . 

5.1X10-* 

25 



Thiourea 

iCH4N2S. . 

1.1 XlO-16 

25 



m-Toluidine 

tC7H»N 

6.5X10 * 1 ® 

25 



o-Toluidine 

C7H8N 

3.3X10-1® 

25 



n-Toluidinc. 

IC 7 H 9 N 

2X10-* 

25 



Triethylamine 

C«Hi6N. .. 

6.4X10-* 

25 



Triisobutylamine . . . 
Trimethylamine . 

CuHaiN. . . 

2.6X10-* 

25 



C 8 H 9 N. . . 

i 7.4X10-6 

25 



Trimethylenediamine. . 

CaHioNa. . . 

3.5X10-* 

25 



Tripropylamine 

C 9 HJ 1 N. . . . 

5.6X10* 

25 



Urea. . 

Zinc Hydroxide 

CHaON*. . 
Zn(OH)a.. . 

1.5X10-1* 

25 

1.5X10 -• 

25 



1 
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DISSOCIATION CONSTANTS OF ACIDS 


Acid 

Formula 

Constant 
for the 
first 

hydrogen 

Temp. 

"C. 

Constant 
for the 
second 
hydrogen 

Temp. 

"C. 

Acetic 

C 2 H 4 O 2 

1.75X10-8 

25 



CK- Alanine 

CaHrOaN . 

9X10-W 

25 



Arsenic 

HaAsOi. . . 

5X10-* 

25 

4X10-8 

25 





6 XIO" 10 (3H) 

25 

Arsenious .... 

riAsOj. . 

6X10-10 

25 



Barbituric 

C4H40aN... 

1.05X10-8 

25 



Benzoic 

CtHcOs. . 

6.3X10-8 

25 



Boric 

H 3 BO 3 

6.4X10-10 

25 



Bromacetic . 

CzHsOaBr 

1.38X10-8 

25 



a-Brompropionic . . 

C sH oO^Br 

1.08X10-8 

25 



/S-Brompropioruc 

CaHsOabr 

9.8X10-8 

25 



Butyric 

C 4 H 8 O 2 . 

1.48X10-8 

25 



Carbonic 

H 2 CO 3 ... 

3.5X10-' 

18 

4.4X10-11 

25 

Chloracetic . . 

C 2 H 3 O 2 CI 

1 4X10-3 

25 



a-Chlorpropionic 

C 3 H 6 O 2 CI 

1 47X10-8 

25 



^-Chlorpropioruc 

C 3 H 5 O 2 CI 

8 59X10-8 

25 



Citric 

CgHbOv . 

8.4X10-* 

25 

1.8X10-8 






4X10-8 (3H) 


Dichloracetic . . . 

C 2 H 2 O 2 CI 2 

5X10-8 

25 



F ormic 

CH 2 O 2 

1.76 XIO-'* 

25 



Fumaric ... 

C 4 H 4 O 4 

1X10-8 

25 

3X10-8 

25 

Hippuric ... . 

C 9 H 9 O 3 N 

2.3X10-8 

25 



Hydrocyanic 

CHN. ... 

7.2X10-10 

25 



Hydroqumone . . . . 

CeHaOa . 

1.1X10-10 

18 



Hydrosulfuric 

H 2 S 

9.1X10-8 

18 

1.2X10-18 


Hydrazoic 

HNs... . 

1.9X10-8 

25 



Hypochlorous . . 

HOCl. . . . 

3.7X10-8 

17 



Iodic 

HIO 3 

1.9X10-1 

25 



Isobutyric . . 

C 4 H 8 O 2 . . 

1.5X10-8 

25 



Isovaleric . . . 

CsHioOa . . 

1.7X10-8 

25 



Lactic . . . 

C 3 H eO 3 . . 

1.38X10-1 

25 



Maleic . 

C 4 H 4 O 4 .... 

1.5X10* 

25 

2.6X10-1 

25 

Malic. .. 

C4H«06. • 

4X10-1 

25 

9X10-8 

25 

Malonic 

C 3 H 4 O 4 

1.61X10-3 

25 

2.1X10-8 

25 

Mandelic 

CsHsOa .. 

4.29X10-1 

25 



a-Naphthoic . . 

CiiHsOz 

2X10-1 

25 



^-Naphthoic .... 

CiiHsOa 

6.8X10-8 

25 



Nicotinic 

CcHftOaN. 

1.4X10-8 

25 



Nitrous . 

HNO 2 

4X10-1 

18 



Oxalic ... 

H 2 C 2 O 4 . . 

6.5X10-2 

25 

6.1X10-8 

25 

Periodic . 

HIO 4 . . . 

2.3X10-2 

25 



Phenol 

CeHcO.. 

1 3X10-10 

25 



Phosphoric 

H 3 PO 4 . . . 

1.1X10-2 

18 

7.5X10-8 

18 





4.8X10-i3(3H) 

18 

Phosphorous 

H 3 PO 3 .. 

7X10-3 

25 

2X10-8 

25 

Phthahc 

C 8 H 9 O 4 . . 

1.26X10-3 

25 

3.1X10-8 

25 

Picolinic 

CoHsOaN . 

3X10-8 

25 



Picric 

CcHsOtNs . 

1.6X10-1 

18 



Propionic . ... 

CsHaOa. • • 

1.4X10-8 

25 



Pyromucic . 

C 6 H 4 O 3 . . 

7.1X10-1 

25 



Pyrophosphoric . 

H 4 P 2 O 7 ... . 

1.4X10-1 

18 

1.1X10-8 

18 





2.9X10-i(3H) 

18 





3.6X10-»(4H) 

18 

Pyrotartaric 

C 6 H 8 O 4 . . . . 

8.7X10-8 

25 



Salicyhc 

CiHeOs . 

1.06X10-8 

25 

1X10-18 

20 

Selenious 

H2Se03. 

3X10-8 

25 

5X10-8 

25 

Succinic . , . 

C 4 H 8 O 4 . . 

6.6X10-8 

25 

2.8X10-8 

25 

Sulfanihc . 

CeHTOsNS. . 

6.2X10-8 




Sulfuric . . 

HaSOi . . . 



2X10-* 

18 
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DISSOCIATION CONSTANTS OP ACIDS (Continued) 


Acid 

Formula 

Constant 
for the 
first 

hydrogen 

Temp. 

®C. 

Constant 
for the 
second 
hydrogen 

Temp, 

®C. 

SulfurouB 

H 3 SO 1 

1 7 X10“* 

25 

R vin-« 

25 

Tartaric 

C4HdO..... 

1 . 1 X 10 -* 

26 


25 

Telluric 

H*Te04. . . . 

6 X 10 -’ 

25 

4X10-U 

25 

Tellurous 

H^TeO*. . . . 

3X10-» 

26 


25 

Trichloracetic 

C 2 HO 2 CI 8 . . 

2X10-1 

18 



Uric 

C 6 H 4 O 3 N 4 . . 

1 5XlO-« 

25 



Valerio 

aHio02. . . . 

1.6X10-* 

25 















PSOPERTIES OF THE AMINO ACIDS 


Compiled by M. S. Dunn 

with the cooperation of iVank J. Ross and M. Palmer Stoddard 

Data are given in the following tables for the dl, d( + ). d(-~), 1(4’). and 
forms of the amino acids which are considered to be constituents of 
native proteins. All of the nattirally occurring forms of the amino acids 
have the “V* configuration around the alpha carbon atom. The symbols 
( +) and ( ~) refer to the direction of rotation in water at 25°C. The values 
quoted are those considered to be most reliable. 

Composition of the Amino Acids 

The molecular weights and peicentage composition of the amino acids 
given in the following table were calculated from the 1939 International 
Atomic Weights. 


Amino acid 

Einr>irical 
foi mula 

M olec- 
ular 
weight 

Perc 

Car- 

bon 

entage C 

Hydro- 

gen 

yomposi 

Oxy- 

gen 

tioii 

Nitro- 

gen 

Alanine 

C..H 7 O 2 N 

89 

095 

40 

.440 

7.920 

35.917 

15.723 

Arginine 

CfiHuOzNi 

174 

205 

41 

.365 

8.102 

18.369 

32.164 

Aspartic acid 

C 4 H 7 O 4 N 

133 

105 

36 

.092 

5 302 

48.082 

10 524 

Cystine! 

CfiHl204N2S2 

240 

29 

29 

.989 

5.034 

26.634 

11.659 

Diiodotyrosinc^ 

CaHoOaNL 

433 

01 

24 

.962 

2.095 

1 1 . 085 

3.235 

Glutamic acid . . 

C5H»04N 

147 

131 

40 

814 

6.167 

43 499 

9.521 

Glycine 

C 2 H 5 O 2 N 

75 

068 

31 

.998 

6.715 

42 628 

18.660 

Histidine . 

CoIisOaNs 

155 

157 

46 

.443 

5.848 

20.624 

27.085 

Hydroxygluta mic 








8.587 

acid 

C6H905N 

163 

131 

36 

811 

5.562 

49 040 

Hydroxyproline . 

CsH^OaN 

131 

131 

45 

794 

6 919 

36.605 

10.682 

Isoleucine 

C 6 H 13 O 2 N 1 

131 

173 

51 

935 

9 991 

24.395) 

10.679 

Leucine 

1 CcHuOuN 

131 

173 

54 

935 

9 991 

24 395 

10.679 

Lysine . . 

C(,Hi402N2 

146 

189 

49 

29‘J 

9 654 

21.889 

19.164 

Methionine* 

C 5 H 1102 NS 

149 

21 

40 

245 

7.432 

21.446 

9.388 

Norleucine 

C 6 H 1302 N 

131 

173 

5i 

035 

9 991 

24.395 

10.679 

Phenylalanine 

C 9 H 1102 N 

165. 

187 

6.5 

435 

6.713 

19 372 

8 480 

Proline 


115 

131 

52 

158 

7.881 

27.794 

12.167 

Serine 

C.<H70.iN 

105 

095 

34. 

283 

6 715 

45.673 

13.329 

Threonine 

C 4 H 9 O 3 N 

119. 

121 

40. 

329 

7.617 

40.295 

11.759 

Thyroxine^ . 

Ch5Hn04Nl4 

776. 

927 

23. 

188 

1.427 

8.238 

1.803 

Tryptophane . . 

Cnni20>N2 

204. 

223 

64. 

689 

5 926 

15 669 

13.718 

Tviosine. 

CuHnOiN 

181 

187 

59. 

657 

6.120 

26.492 

7.731 

Valine 

CsHuOjN 

117. 

147 

51 . 

260 

9.466 

27.316 

11.958 


1 26.68 per cent sulfur. * 58.622 per cent iodine. ^ 21.486 per cent sulfur. 
* 65.345 per cent iodine. 
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PBOPERTIES OF AMINO ACIDS 
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IONIZATION CONSTANTS AND pH VALUES AT THE 
ISOELECTRIC POINTS OF THE AMINO ACIDS IN 
WATER AT 25°C (Continued) 
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Ionization Constants of the Amino Acids in Aqueous 
Ethanoi Solutions 


Amino acid 

pKi ^ 

1 

pKt 

p/Cs 

Volume 
per cent 
ethanol 

Tempera- 

ture 

oc 

Ref. 

No. 

.■\lanine . ... 

\ 3.55 

■ ■ j 

10.02 


72 

25 

1 

.A.rgimne 

3.34 

9 40 i 

14.1 

72 i 

25 

1 

Aspartic acid .... 

2.85 

5.20 

10.51 

72 

25 

1 

Glutamic acid 

3 16 

5 63 

10.75 

72 

25 

2 

Glycine. . ... 

2 66 

9.82 


10 

19 5 

2 


2 96 

9 76 


40 

19 5 

2 


3 46 

9 82 


72 

25 

1 


3 79 

9.99 


90 

19 5 

2 

Histidine 

3 00 

5 85 

9.45 

72 

25 

1 

Ifioleueine . . 

3 69 

9.81 


72 

25 

1 

Li'sine 

2 75 

8 95 

10.53 

48 

25 

1 


0.56 

8.95 

10.49 

84 

25 

1 

I’loline 

1 3 04 

10.55 


72 

25 

1 

Valme 

3 60 

i 

9.73 


72 

25 

1 


Ref«Mences 

1 Jukes, T. H., and Schmidt, C. L. A , J. Biol. Chem., 105, 359 (1934). 

2 Michaehs, L., and Mizutani, M., Z. physik. Chem., 116, 135 (1925). 
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Icmljeation Constants of the Amino Aeids in Aqueous 
Formaldehirde Solution^ 




WZole per 

cent formaldehydi 



0.99 

3.95 

5.60 

10.0 

17.9 

d/- Alanine 

8.36 

7.42 

6.96<») 

6.56 

6.10 

Zf + )-Arginine 

/(-j-)- Aspartic acid 


3.45«^> 

3.40W 

7.21W 

^3.80 


Z(+)-Glutamic acid 



6 91(d^ 

6.85(/) 

^4.2(«) 


Glycine 

7.16 

6.08 

5.92(6) 

6 . 8(/) 
5.34 

5.04 

/(--) -Histidine 


7 OOt'-) 

7.90(‘i) 



Z( — ) -Hydroxy proline ... 



7.19C^) 



Zf-l-Leucine . . 

8. 44 

7.50 ' 

6.92W 

6.62 

6.20 

dZ-Leucine 

8.44 

7.48 


6.60 

6.20 

Z( + )-L^ine 


7.35(‘') 

7 15(^) 



/(-f )-Norleucine ... 

8!42 

7.48 


6 6i 


dZ-Norleucine . 

8.42 

7.48 

i 7 . io(6) 

6.61 

6.’ 21 

/ ( — )-Phenylalanine 
di-Phenylalanine. . . . 

8 09 

7.16 ■ 

6.62(<i) 
6 80(6) 

5.9(«) 

6.35 

6 13 

/( — l-Proline 


1 

7.78(d) 



dZ-Serine . 

Zf — )-Trytophane. . 

6!66 

5.74 

5.63(6) 

6.88(‘i) 


4^94 

Z(~)-Tyrosine ... 



7.50(‘*) 

6.2(0 


dZ- Valine 

8.52 

7.65 1 

7.47(6) 1 

>9(/) 

6 52 


(") Dunn and Weiner (1), pKt at 22°. 

Dunn and Loshakoff (2), pKi at 22°. 

Levy (3) pKi at 30° for arginine and pKz at 30° for histidine and lysine. 
W) Levy and Silberman (4), pKz at 30°, pKz at 30° for histidine and lysine. 
<«> Harris (5), pKz at 25° for aspartic acid, glutamic acid, phenylalanine 
and tyrosine. 

O) Harris (5), pKz at 30° for aspartic acid, glutamic acid, and tyrosine. 


References 

1. Dunn, M. S., and Weiner, J. G.. J. Biol. Chem., 117, 381 (1937). 

2. Dunn, M. S., and Loshakoff. A., J. Biol. Chem., 113, 691 (1936). 

3. Levy, M., J. Biol. Chem., ld», 365 (1935). 

4. Levy, M., and Silberman, D. E., J. Biol. Chem., 118, 723 (1937). 

5. Harris, L. J., Proc. Roy. Soc. London, Series B, 95 , 440 (1923-24) 


1430 



Source 


SpecUic Botatlons of the Amino AcUft Usinc SoMiu* 
Ught (589S A) 

Abbreviations 

c — grams of solute per 100 ml. of solution. 
d — density of the solution. 
p — grams of solute per 100 grams of solution. 

I — length of the tube in decimeters. 
a — observed rotation in angular degrees. 

[a] — specific rotation in angular degrees calculated from 

where t is temperature in ®C and X is wave 
length of the incident light in Angstroms. 

A — prepared from a protein or other naturally occurring material. 

B — prepared by resolution of the inactive synthetic form. 

C — prepared by resolution of the inactive racemiaed form. 

D — prepared from the inactiire synthetic form by a biological method. 

E — prepared from the inactive racemized form by a biological method. 

? — source not given. 

Moles 
acid or 

Solvent i V ‘ “ W 

amino 
acid 


^1 

6 790 10 97 AT Ha | 

l(-i-)-Alanine 

1 033 15 605 1 1 5 |2 | 

1 15 1 

1+1 70 1 +14 7 1 

1 


10 3 1 Water I 

1 03 1 00 0 2 I 

22 

+0 55 +2 7 

1 2 

A 1 

1 781 13 N NaOH | 

1 1 1 15 12 

1 20 1 

1 1 +3 0 1 

1 3 

Bl 

1 1 344 16 N Ha 1 

d(— )-Alanine 

1 1 . 1 39 4 12 

t 30 4 

1-0 3921 -14 6 

1 4 

^ 1 

1 1 6o3 |6 0 Ha 1 

/(-b)-Arginme 

1 . 1 1 63 |4 001 

23 4 

1+1 7771 +26 9 

5 

A 

1 3 48 IWater I 

0 2 

20 

1 1 +12 5 1 

6 

Al 

1 0 87 \0 ms NaOH 1 

1 . 1 1 10 12 

20 

1 1 +11 8 1 

6 

A 1 

1 2.002 6 OWHa 1 

Z(-f )-A8partic acid 

1 ! . 1 39 14.001 

1 24 0 j 

1+1.972! +24 6 1 

I 7 

A 

1 1 3300 Water I 

U. 0 3 

1 18 1 

1 -1 +4 7 1 

i 3 

A ! 

1 1 3300 3 NaOH | 

1 1 1 30 i3 

1 18 1 

1 .. 1 -17 1 

3 

Cl 

i 4 289 10.97 W Ha 1 

d(— )-A8partic acid 

1 032 14 156 1 3 ]1 1 

; 20 1 

-1 09 j -25 5 1 

8 

A 1 

1 0 997411 02 W Ha | 

Z(— )-Cystine 

1 018110.97971 24 6 |2 i 

1 24 351 

-4 2771-214.401 

9 

A I 

0.400 10 20 AT NaOH | 

.1 1 12 l2 1 

1 18 5 1 

. .1 -70 0 1 

3 

Ci 

1 ilWHa I 

-h)-Cy8tinc 

1 . 11 1 24 1 1 

1 20 1 

1 . 1+223 1 

10 

A ' 

1 5 08 1 1 1 AT Ha ] 

l { — )-Diiodotyrosine 
|1 05 14 84 1 9 4 11 1 

1 20 1 

+0 15 j +2 891 

11 

A 

14 41 |l3 4ArNH40H| 

0 9779 |4 51 1 132 ll | 

1 20 1 

+0 10 1 +2 271 

11 

A! 

1 1 002 16 0 AT Ha 1 

Z(-b)-Glutamic acid 

1 1 1 87 14 001 

1 22 4 1 

+1 25 1 +31 2 1 

i 12 

A 

1 471 Water 

0 2 

18 

+11 5 

2 

A 

1 1 471 11 N NaOH | 

1 1 1 10 [2 

1 18 1 

. . 1 +10 961 

1 3 

C 

1 5 425 |0 37ArHa 1 

d(— )-Glutamic acid 

11 023315 3011 1 1 11 1 

20 1 

1-1 63 1 -30 051 

1 8 

A 

1 1 480 16 0 JV Ha 1 

Z<--)-Histidine 

1 . j 63 4 0011 

22.7 1 

+0 7661 +13 0 1 

1 7 

A 

1 128 Water 

1 0012 1.127 0 4 

25 00 

1-1 714 -39 01 

13 

A 

0.775 0 50 N NaOH I 

1. I 10 2 1 

20 I 

1 .1 -10 9 

5 
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Ref. 

No. 



^ctAe Botftilons of the Amino Acids Using Sodlnm 
Light (5893 A) (Continued) 


Solvent 


? I 4 000 

B I 2 66 

A I 1 33 
A I 4 0 

A I 1 31 
A 1 001 
A I 0 666 

B1 4 48 

B ! 2 617 

B 12 530 

B I 6 09 
B 3 10 
A I 3 34 


B I 4 53 
B 3.12 


5 14 
b| 2 00 


Bl 3 97 
B! 2 00 


1 999 

2 001 
1 31 

4 0 


Moles 
acid or 
base perl 
mole I 
ammo 
acid 


Temp. 

"C. 


w 


Ref. 

No. 


11 OiVHCl 
[Water 

leoWHCl ! 
[Water 

1 QNUC\ 
iWater 

|0 50 N NaOH 
IWater 
atoT 
1 Water 


d(4')-Hi8tidine 

1 1 ^2 
i(-l-)-Hydroxyglutaimc aei 
1 1 73 12 0 

1 1 0 [2 0 

i(— )-Hydroxyprohiie (a) 
10 12 
0 4 001 

10 [2 
d(4-)-HydrOTyproline (a) 
03 !4 35 1 0 !1 

(-•)-Hydroxyprolme {b) 
014 12 581 1 0 U 

(4-)-Hydroxyprohue (6) 

013 12 998 1 0 ll 

l(4-)*Isok'ucine 


6 1 W HCl 11 
Water I 

0 33 W NaOH 1 


4 64 
3 08 
3 28 


15 

0 


16 1 JV HCl 
[Water 

|6 0 N HCl 
[Water 

16 0 N HCl I 
[Water 

16 OB’Ha 

Water 

|3 00 W NaOH 


|1 
2 

3 |2 
rf{--)-l8oleurine 
17 |1 

0 |2 


11 083 14 18 
ll 006 [3 10 

d{ — )-oMo-l9oleucine 
|1 094 j4 70 I 15 0 j2 

i(+)-a//o-Isoleucine 

1 I 1 ”, 11 

/(— )-Li*u(ine 

38 |4 0 

0 4 0 

30 |2 

d(+)-Leucine 


Al 2 00 
A I 6 496 

Bl 2 00 

Bl 0.80 

Bl 0 80 
B 0.80 

bI 0.80 


16 0 W HQ 11 

.[Water [.. 

16 0 W HCl 1 

[Water [.. 

10 27/^ Ha 1. 

iWater 1 . 

10 2001 AT HCl 
Water 
lO eWNaHCOal 


3 664 
2 08 


1 

0 [2 
/(4-)-Ly8ine 

1 - 1 1 ^ 

1 1 0 |2 

d(— l-Lysme 
I 1 2 12 

K-)-MethioDine 
I 1 0 |2 

d(+)*Methionine 

I . I 0 2 

i . I n I2 


1 20 1 

-0 4071 

-10 2 1 

14 

1 23 1 

1 

+2 11 1 

+39 8 1 

14 

1 20 1 

+0 47 1 

+17 6 1 

15 

1 20 [ 

+0 10 1 

+1 2 1 

15 

1 20 1 


-47 3 1 

6 

22 5 

-3 oogj 

-76 2 [ 

7 

[ 20 [ 


-70 6 1 

6 

1 21 1+3 37 1 +75 2 1 

16 

1 18 I 

1-1 52 1 

1 -58 1 

1 16 

1 17 1+1 48 1 

+58 5 1 

1 16 

1 20 I 

+2 07 1 

1 +40 611 

1 17 

20 ! 

1+0 70 [ 

1 +11 29 ! 

17 

1 20 ! 

[+0 74 1 

1 +11 09| 

1 18 

1 20 1 

-1 85 ] 

-40 861 

1 17 

1 20 1 

i -0 66 1 

1 -10 55 

1 17 

1 20 1 

-3 80 1 

-36 95' 

1 19 

1 20 1 

i-0 285| 

1 -14 2 

[ 20 

1 20 1 

1 + 1 50 ’ 

1 +38 1 

1 20 

1 20 

1+0 28 

[ +14 0 

[ 20 

ll 25 9 

1+1 212 

1 +16 1 

1 6 

1 24 7 

-0 863 

-10 8 

5 

! 20 


1 +7 6 

1 3 

1 20 

1+1 26 

1 -15 6 

1 V 

1 20 

1+0 43 

1 +10 34 

1 38 

1 22 9 

1+1 652 

1 +25 9 


1 20 

1+1 90 

[ +14 6 

1 22 

1 20 

1-0 9391 -23 481 23 

1 25 

1-0.13 1 -8 111 24 

1 25 

1-0 34 

1 -21 18 24 

25 

+0 13 

1 +8 12 24 

1 25 

[-0 12 

-7 47 24 
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Specific Eotatious of the Amino Acids Using Sodium 
Light (5893 A) (Continued) 


Source j 

c 

Solvent 

d 

P 

Moles 
and or 
ba^e pe; 
mole 
ammo 
acid 

1 

Temp. 

"C. 

a 

[a] 

Ref. 

No. 





/(-f)-Norleucme 





B 

4 25 

6 OJVHCl 

1 10 

3 86 

18 

2 

20 

+l;8i 

+21 3 

25 

B 

0 70 

Water 


0 751 

0 

2 

20 

+0 095 

+6 26 

26 





d(— )-Norleucine 





B 

4 69 

6 0 HCl 

1 10 

4 26 

16 

2 

20 

-2.10 

-22 4 

25 

B 

0 96 

Water 

■ 

0 959 

0 

2 

20 

-0.087 

-4 49 

26 




1 ( — )-Phcnylalaninft 





B \ im 

Water 11 004011 928 

0 12 1 

20 

-1 36 1 

-35 14 1 

27 




d( -|-)“Phenylalanme 





B 

8 814 

5 4 iV HCl 

1 089513 501 

23 

2 

20 

+0 54 

+7 07 

28 

B 

2 043 

Water 

1 004512 034 

0 

2 

20 

+1 43 

+35 0 

27 





i(— )“Prolme 






A 

0 575 

[0 50 N HCl 



10 

12 

20 


-52 6 

6 

A 

1 001 

Water 



0 

4 001 

23.4 

-3 402 

-85 0 

7 

B 

2 42 

0 6 iV KOH 

1 031 

2 35 

3 

11 

1 20 

-2.25 

-93 0 

29 





(l(+)-ProhPe 






B 

3 90 1 Water U 01 13 865 

0 11 1 20 1+3 18 

+81 5 

29 





/(- 

)-Serine 






B 

9 344 

1 AT HCl 

1 046518 929 

1 

1 

125 

+1 35 

+14 45 

30 

B 

10 414 

Water 

1. 041419 997 

0 

2 

20 

-1.42 

-6 83 

30 





rf(+)-Serme 







9 359 

1 AT HCl 

1 046518 943 

1 

1 

125 

-1 34 

1 -14 32] 

1 30 

^1 

10 412 

Water 

1 0414|9 998 

0 

2 

20 

+1.43 

1 +6 87| 

1 30 





)-Threonme 





li 

1 Water 

. . |1 092 

0 

2 

26 

-0 625 

-28 3 1 

31 





i(+)-Threonine 





B 

! Water 

... 

1 331 

0 

2 1 26 1+0 780 

+28.4 1 

31 




( — )-a//o-Threonine 





H 

1 Water 

. 11 634 

0 

2 

26 

-0 302 

-9 1 1 

31 




(4')-aWo“Threonine 





B 

1 Water 

. |1 643 

0 12 

26 t+0 3201 

+9 6 1 

31 





/(?)-Thyroxine 





A 


0 13 N NaOH 


3 

3 

1 


-0.147 


32 



m 70% EtOH 







-4.4 j 




by weight 












i(--)-TryptoiAane 





^ 1 

1 02 

0 50 N HCl 



10 

2 

20 1 


+2 4 1 

6 


1 004 

Water 



0 

4 001 

22 7 1 

-1 266 

-31 5 

7 

a\ 

2 426 

0 5 AT NaOH 

1 0243 

2 868 

4 2 

1 

20 1 

+0 15 

+6 17| 

33 




rf(-f-)-Tryptophane 





C 1 0 50241Water 



0 12 

25 1+0 3261+32 45 

34 





Z(— )-Tyrosme 






B 

4 40 

6 3 AT HCl 1 

1 116 1 

3 94 1 

28 

2 

20 

-0.76 

-8.64 

1 35 

A 

0 906 

3 0 AT NaOH I 

1 


60 

3 

18 


-13 2 

1 3 





d(+)-Tyrosine 





B 

5.148416 3 AT HCl ll 117514 60711 

21—1 

1 

20 1+0 89 

+8 64 

1 35 
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Specific Rotations of the Amino Acids Using Sodium 
Light (5893 k) (Continued) 


Source j 

1 


d 

p 

Moles 
acid or 
basepr 
mole 
ammo 
acid 

1 

Temp. 

“C. 

a 

w 

Ref. 

No. 

B 



11 1 1 

f(+)-Valuie 

3 05 1 20 ] 

|2 1 

20 1 

l-f-l 93 j 

1 +28.8 1 

1 36 

B 

I 3.58 1 

Water | 

imuM 

3 56 1 


|2 1 


1+0 46 1 

1 +6 421 

1 36 


3 2 ! 

6 0 W HCl ! 

1 1 1 

d(- 
2 91 j 

)-Valine 

1 21 1 

[2 1 

1 20 1 



36 

£1 

6 24 1 

Water I 

1 00 1 

16 24 1 

1 0 1 

ll 1 

I 20 I 



37 
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SolubUltles of the Amino Acids in Grams per 1#0 Grams 
of Water 


Amino acid 

Temperature, °C, 

Ref. 

No. 

0° 

25° 

50° 

75° 

100° 

di-Alanine 

12 11 

16.72 

23.09 

31.89 

44 

04 

1 

Z(-+-)-Alanine 

12.73 

16.65 

21.79 

28.51 

37 

30 

1 

di-Aspartic acid 

0.262 

0 778 

2.000 

4.456 

8 

594 

1 

Z(-|-)- Aspartic acid 

0.209 

0.500 

1.199 

2.875 

6 

803 

1 

i(-)-Cy8tine1: X lO^ 

di-Diiodotyrosine X 10 . ... 
Z( — )-Diiodotyro8ine X 10. 

0.502 

1.096 

2.394 

5.229 

11 

42 

2 

0. 149 

0.340 

0.773 




3 

0.204 

0.617 

1.862 

5.62 

17 

00 

1 

di-Glutamic acid 

0.855 

2 054 

4.934 

11.86 

28 

49 

1 

i(-f)-Glutamic acid . 

0.341 

0.864 

2.186 

5.532 

14 

00 

1 

Glycine 

14.18 

24.99 

39.10 

54.39 

67. 

17 

1 

7 ( — )-Hi8tidine ... 


4.19 





4 

7( — )-Hydroxyproline (a).. 

28.86 

36 11 

45.18 

51.67+ 



5 

d7-Isoleucine 

1.826 

2.229 

3.034 

4.607 

7. 

^2 

1 

7 (-4-) -Isoleucine 

3.791 

4.117 

4.818 

6.076 

8 

255 

2 

d7-Leucine 

0 797 

0.991 

1.406 

2.276 

4 

206 

1 

7( — )-Leucine 

2.270 

2.426t 

2.887t 

3.823 

5 

638 

1 

d7-Methionine 

1.818 

3 381 

6.070 

10.52 

17 

60 

2 

d7-Norleucine. 

0.843 

1.149 

1.727 

2.861 

5 

229 

1 

d7-Phenylalanine 

0.997 

1.411 

2.187 

3.708 

6, 

.886 

1 

/( — )-Phenylalanine . 

1.983 

2.965 

4.431 

6 624 

9, 

,900 

2 

7(-)-Proline X 10~L 

12.74 

16.23 

20.67 

23.90* 



3 

d7-Serine 

2.204 

5.023 

10.34 

19.21 

32 

24 

2 

7 ( — )-Tryptophane . . . 

0 823 

1.136 

1.706 

2 795! 

4, 

,987 

2 

dZ-Tyrosine X 10 

0.147 

0.351 

0.836 




3 

7( — )-Tyro8ine X 10 

0.196 

0.453 

1.052 

2. ’438 

5 '. 

ioso 

1 

d(-f-) -Tyrosine X 10 

0.196 

0 453 

1.0.52 




3 

d7-Valine 

5.98 

7.09 

9.11 

12.‘6l‘i 

is 

si’ 

1 

7(4-)-Valine 

8 34 

8.85 

1 

9.62 

i 

10.24* 



6 


* Value at 65°. 

t Dunn and Stoddard (7) ropoit 2.19 g. at 25° for Z( — )-leucine rendered 
methionine-free by repeated recrystallization from 6 N HCl, Hlynka (8) 
found 2.20 g. at 25° and 2.66 g. at 50° for /( — )-leucino rendered methionine- 
free [by S. W, Fox (9)1 by fi actional crystallization of the formyl derivative 
and identical values for (i(-l-) -leu cine oVjtamed by resolution of the di-form. 

t The following values were found by Loring and du Vigneaud (10): 
di-cystine (0.0049g), d (+)-cy8tine (0.0108 g), and mcso-cystine (0.0056 g) 
at 25°. 
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Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Ethanol Mixtures 




Grams 


— 


Grams 


Per cent 
ethanol 

Temp. 

°C 

amino acid 
per 100 

Ref. 

No. 

Per cent 
ethanol 

Temp. 

amino acid 
per 100 

Ref. 

No. 

)y volume 

grams 

by volume 


grains 



solvent 




solvent 



dZ-Alanine 



Glycine 


24.93 

0.00 

3.84 

1 

24 93 

0 02 

3 95 

1 

50.10 

0.00 

1.16 

1 

50 10 

0 02 

1 03 

1 

74 50 

0.00 

0.305 

1 

74 . 50 

0.02 

0 200 

1 

95.14 

0.00 

0.0167 

1 

95.09 

0.01 

0.0080 

1 

10 

25 

12.25 

2 

10 

25 

17.13 

2 

24.93 

24.97 

7.09 

1 

24.93 

24 97 

8.72 

1 

50.10 

24.97 

2.52 

1 

50 10 

24.97 

2.47 

1 

74.20 

24.97 

0.573 

1 

74.20 

24 . 97 

0.448 

1 

95.14 

25.09 

0.0329 

1 

95.14 

25 09 

0 0172 

1 

25.28 

45.16 

10.6 

1 

24.93 

44 98 

15.0 

1 

50.10 

44.96 

4.25 

1 

50.10 

44 98 

4.62 

1 

74.20 

44.98 

0.949 

1 

74 20 

44 07 

0.756 

1 

95.14 

45.19 

0.0545 

1 

95. 14 

45 19 

0 0294 

1 

24.93 

64.90 

15.9 

1 

24 93 

65 11 

24.5 

1 

50.10 

64.94 

6.68 

1 

50.10 

65 10 

8.03 

1 

74.20 

64.94 

1.48 

1 

74 20 

65 . 07 

1 23 

1 

95.09 

65.15 

0.0851 


1 95 14 

65.00 

0.0488 

1 


dl- Aspartic acid 



/(-+-)-I,soleucine 


24.93 

0.03 

0.0703 

1 





50.10 

0.03 

0.0267 

1 

; 80 

20 

0 46 

4 

74.20 

0.02 

0.0111 

1 

80 

78-80 

1 16 

4 

24.55 

25.06 

0.266 

1 





50.25 

25.06 

0.0992 

1 

1 }( + )~allo-lHo\(‘ucine 


74.28 

25.14 

0.317 

1 





95.14 

25.07 

0.0020 

1 

80 

20 

0 81 


24.74 1 

45.25 

0.680 

1 


50.18 

45.25 

0.255 

1 

80 

78-80 

1 . 97 

1 4 

74.28 

45.27 

0.0608 

1 





96.14 

45.21 

0.0042 

1 


dl-Leucine 


24.93 

64.91 

1 . 53 

1 





60.10 

64.91 

0.588 

1 

24.93 

0.00 

0.251 

1 

74.20 

65.07 

0.132 

1 

50 10 

0.00 

0.118 

1 

95.14 

65.00 

0,0129 

1 

74.50 

0.00 

0 0693 

1 





95 14 

0.00 

0 0116 

1 


/(-f )-A.spartic acid 


U) 

25 

0 771 

o 



0.204 

3 

24 93 

24 97 

0 493 

1 

20 

25 

1 50 10 

24.97 

0 3i8 

1 

50 

25 

0.0633 

3 

1 74 20 

24.97 

0. 175 


70 


0.0224 

3 

95.14 

25.09 

0.0258 

] 

90 

25 

0.0034 

3 

24.93 

45 24 

0.853 

1 

7 (4-) -Glutamic acid 


50.10 

74.50 

45.24 

45.18 

0.633 

0.323 

1 

1 

24.74 


0.0855 


95.14 

45 18 

0.0471 

1 

0.01 

1 

24.93 

65.16 

1.45 

1 

50.18 

0 01 

0.0371 

1 

50.10 

65.20 

1.16 

1 

74.28 

0.03 

0.0163 

1 

74.20 

65 15 

0 584 

1 

24.56 

25.05 

0.292 

1 

95.09 

65 07 

0.0844 

1 

50.25 

25.08 

0.131 

1 


74.36 

26.07 

0.0370 

1 


. 



95.14 

25.04 

0.0044 

1 


— ;-Lieucme 


24.56 

45.01 

0.811 

1 





60.18 

46.27 

0.378 

1 

; 20 

1 25 

1 33 


74.35 

44.93 

0.0885 

1 

I 60 

i 25 

0 641 

2 

95.14 

45.20 

0.0127 

1 

90 

1 25 

0 123 

o 
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Solubilities of the Amino Acids In Grams per 100 Grams 
of Water>Ethanol Mixtures (Continued) 


Per cent 
ethanol 
by volume 


Grams 




Grams 


Temp. 

«C 

amino acid 
per 100 
grams 

Ref. 

No. 

Per cent 
ethanol 
by volume 

Temp. 

®C 

amino acid 
per 100 
grams 

Ref. 

No. 



solvent 



solvent 



dZ-Norleucine 


Ij dl-allo-Threonine 


24.93 

0.00 

0.275 

1 

95 

1 25 

1 0.03* 

1 6 

50.10 

0 00 

0.147 

1 

i 


74.50 

0.00 

0.0995 


H^)-Tyrosine 


95.14 

24.93 

0.00 

25.69 

0.0192 

0.625 

1 

1 

95 1 

1 17 

1 0.10 

I 7 

50.10 

25.69 

0 453 

1 


dZ-Tyrosine 


74,20 

24.97 

0.266 

J 





95.14 

25.09 

0 0417 

1 

95.09 

0.00 

0.0031 

8 

24.93 

44.97 

1.12 

1 

25.28 

24 85 

0.0285 

8 

50.10 

44.96 

0 918 

1 

.50 99 

24 75 

0.0226 

8 

74.20 

44 96 

0.518 

1 

74 63 

24.75 

0.0117 

8 

95.14 

45.18 

0.0759 

1 

95.09 

25.24 

0.0032 

8 

24.93 

65.17 

2 02 

1 

25.28 

45.15 

0.0630 

8 

50.10 

65.17 

1 76 

1 

50.99 

45.16 

0.0513 

8 

74.20 

65.17 

0.944 

1 

74.63 

44.93 

0.0230 

8 

95.14 

65.01 

0.134 

1 

95.09 

44.98 

0.0035 

8 

95.09 

65.06 

0.0067 

8 


l(-)’P 

1 oline 



dZ-Valine 


100 1 

1 19 1 

1.5 1 

5 

24.93 

0.02 

2.10 

1 


dl-Sei ire 


50 10 

0.02 

0.769 

1 



74 20 

0.02 

0.269 

1 

24.93 

0.00 

0,1530 

i 1 

95 14 

0.01 

0.0277 

1 

50.10 

0 00 

0.146 

1 

10 

25 

5 50 

2 

74.50 

0.00 

0.0304 

1 

25.28 

24.85 

3 30 

1 

95.14 

0.00 

0.0008 

1 

50.99 

24.85 

1.53 

1 

24.93 

25 14 

1.54 

1 

74.35 

24.93 

0.570 

1 

50.10 

25.14 

0.461 

1 

95.14 

25.04 

0.0569 

1 

74 50 

25 10 

0.0840 

1 

24.55 

44 91 

5 10 

1 

95 14 

25 09 

0.0028 

1 

50.25 

44.92 

2.74 

1 

24.93 

45 15 

3.14 

1 

74.35 

44.92 

0 999 

1 

50.10 

45.04 

0.985 

1 

95.14 

45 21 

0.0979 

1 

74.20 

45.04 

0.185 

1 

24.55 

65.07 

7.44 

1 

95.14 

45 18 

0.0058 

1 

50 10 

64.94 

4.49 

1 

24.93 

65.26 

5.99 

1 

74.20 

64.34 

1.62 

1 

50.10 

65.25 

1.88 

1 

95.09 

65 15 

0.167 

1 

74.50 

95.14 

65 24 
65 01 

0 318 
0.0152 

1 

1 


Z( + )-Valme 






20 

25 

5.11 

2 


d/-Thieonine 


40 

25 

2.93 

2 





60 

25 

1.61 

2 

95 1 

25 ! 

0.07+ 1 

6 

80 

25 

0.52 

2 


* Grams per 100 ml. of solution. 
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Solubilities of the Amino Acids In Grams per 100 Grams 
of Organic Solvent 
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Densities of Crystalline Amino Acids 


Amino acid 

Den- 

sity 

No. 

Amino acid 

n!)en- 

sity 

"1^ 

No. 

di- Alanine 

1.424 

1 

d/-Leucine 

1.191 

1 

/(4-)-Alanine 

1.401 

2 

/( — )-Leucine. 

1 . 165 

1 

d/ -^-Alanine 

1.404 

1 

d7-Methionine. 

1.340 

5 

d/-a-Amino-n-butyric acid . 

1.231 

1 

di-Norleucine. . . 

1.169 

5 

a-Aminoisobutyric acid. . . . 

1 278 

1 


1 174 

1 

?( -j-)- Arginine 

1.1 

3 

df-Serine 

1.537 

5 

/( 4-)- Aspartic acid 

1.06 

3 

/( — ) -Tyrosine. . 

1.456 

1 

dl-Glutamic acid 

1.460 

4 

d/- Valine 

1.316 

1 

7(-f) -Glutamic acid ... 

1 .538 

4 

f( + )-Valine. . . . 

1.230 

1 

Glycine* 

1 .601 

3 





1 607 

1 





* The density of glycine at 50® is 1.5753 according to Houck (6) who con- 
cluded that the figure 1.1607, reported by Curtius (7) and reproduced in 
chemical handbooks, is a typographical error. 
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HiECTBOMOTIVE FORCE SERIES OF ELEMENTS 

Compiled by Giles B. Cooke 
Standard Electrode Potentials at 26°C 


Element 

Ion 

Electrode reaction 

Electrode 

potential 

Li 

Li+ 

Li 

= Li+ 

4- 

e 

42 9595 

Rb 

Rb+ 

Rb 

= Rb+ 

+ 

e 

2 9259 

K 

K+ 

K 

= K+ 

4- 

e 

2 9241 

*Sr 

Sr++ 

iSr 

= ISr"-" 

4- 

e 

2 92 

*Ba ! 

Ba++ 

iBa 

= IBk++ 

-f 

e 

2 90 

*Ca 

Ca++ 

iCa 

- 4Ca+-" 

4- 

e 

2.87 

Na 

Na-" 

Na 

= Na"- 

4- 

e 

2 7146 

♦Mg 

Mg-*-+ 

mg 

= IMg-"-" 

+ 

e 

2 40 

*A1 

A1+++ 

ui 

= iAF"-"- 


e 

! 1.70 

*Be 1 

Be+-" 

iBe 

= iBe+-" 

+ 

e 

1.69 

♦u 

U+-t-++ 

iU 

= lU"--"-""- 

4- 

e 

1.40 

*Mn 

Mn-"-" 

pdn 

=« iMn-"-" 

+ 

e 

1 10 

♦Te 

Te' 

iTo- 

« ITe 

4- 

e 

0 827 

Zn 

Zn^-^ 

|Zn 

= iZn+-" 

+ 

e 

0.7618 

Cr 

Cr+-" 

\Ct 

= dCr"-" 

4- 

e 

0 557 

♦s 

s- 

is- 

= IS 

4- 

e 

0 51 

*Ga 

Ga-"-"+ 

iGa 

= iGa"-"--" 

4- 

e 

0 50 

Fe 

Fe-"-" 

?Fe 

= dFe"--" 

+ 

e 

0.441 

*Cd 

Cd+^ 

|Cd 

= dCd"^+ 

+ 

e 

0 401 

*In 

In-"-"-" 

iln 

= |In"-"+ 


e 

0 336 

♦T1 

T1+ 

T\ 

= Tl"- 

+ 

e 

0.330 

Co 

Co-"-" 

JCo 

*= iCo-"-" 

+ 

e 

0.278 

Ni 

Ni+-" 

§Ni 

= INi-""- 

+ 

e 

0.231 

Sn 

Sn-^ -" 

jSn 

= ISn-"-" 

4- 

e 

0 136 

Pb 

Pb++ 

iPb 

= iPb"-+ 

4- 

e 

0 122 

*Fe 

Fe-"-"-" 

iFe 

= iFe"-"-" 

4- 

e 

0 045 

H2 


IH 2 

= H+ 

4- 

e 

0 0000 

*Sb 

sb-"-"-" 

USb 

= ISb-"-"" 

4- 

e 

~0 10 

*Bi 

Bi++" 

iBi 

= IBi-"-"-" 

4- 

e 

-0 226 

*As 

As-"-"-" 

dAs 

= lAs"^-" 

4- 

e 

-0 30 

Cu 

Cu"+ 

|Cu 

* ICu-""- 

4- 

0 

-0 344 

*02 

Oil- 

OH- 

= i 02 4- iHsO 4 - 

e 

-0 397 

Po (18°C) 

Po-""-"-" 

iPo 

= iPo-"-"-"-" 

4- 

e 

~0 40 

Cu 

Cu+ 

Cu 

= Cu"- 

4- 

e 

-0 470 

I 2 

1 “ 

l- 

= II 2 

+ 

e 

-0 5345 

*Te 

Te++++ 

ITe 

= iTe" 

+ 

e 

-0.558 

Ag 

Ag+ 

Ag 

== Ag"- 

4- 

e 

-0 7978 

Hg 

Hg"+ 

2Hg 

= IIg 2 "- + 

4- 2c 

-0 7986 

*Pb 

Pb" -" ' " 

iPb 

= JPb-" + -" + 

+ 

e 

- 0 80 

*Pd 

Pd-"+ 

iPd 

- IPd"-"- 

4- 

e 

-0 820 

*Pt 

Pt 

iPt 

= iPt"-"-"-"- 

4- 

e 

-0 863 

Br 2 

Br- 

Br- 

= IBra 

4 

e 

-1 0648 

CI 2 

ci- 

ci- 

= ICI 2 

4 

e 

-1.3583 

*Au 

Au-"-""- 

4Au 

= iAu-"-"-" 

4 

e 

-1 360 

*Au 

Au-" 

Au 

= Au-" 

4 

e 

-1.50 

*F2 

F- 

F- 

= IF 2 

4 

e 

-1 90 


* These values are doubtful but they indicate the relative activity of the 
elements and are therefore included. 

1. Action of Metals on Salts. — Any metal will replace any other metal 
helcnv it in the series thus: 

Mg + FeS04 — > MgSOi + Fe 
Zn + CuS04 -> ZnS04 + Cu 
Sn -j- 2 AgN 03 — > Sn(N 03)2 + 2Ag 
Cu + Hg(NOs )2 Cu(N 08)2 4- Hg 

This is the fundamental principle of the Daniell Cell. The voltage of such 
a ceil depends upon the difference between the electrode potentials of the 
metials employed. Thus the Zn-Cu couple gives a greater E.M.F, than the 
Zn-Pb couple or the Fe-Cu couple. 
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ELECTROMOTIVE FORCE SERIES OF ELEMENTS 
(Continued) 

2. Action of Metals on Acids. — Metals above H2 react with HCl and 
dilute H2SO4, replacing the H2 

Zn + dil. HtSO^ — ZnS04 + H2 
Sn + 2 HC 1 SnCl2 + H2 

Cu -f dil H2SO4 —*■ no reaction 

Metals above Pt react with HNOa and hot cone H2SO4 

2Ag + 2 cone. H2SO4 — ► AR2SO4 + SO2 + 2H2O 
3Zn 4- 8 cone. HNOa -♦ 3Zn(N03)2 + 2NO -|- 4H2O 
3Cu + 8 dil. HNOa -> 3Cu(N03)2 + 2NO + 4HaO 

The acid first oxidizes the metal and the reaction may be explained as 
follows 

Some of the acid takes on water and ionizes thus: 

2HNO« + 4H2O ?=> lOOH- 4- 2NV4?‘ 

Nitrogen gains 3 electrons and copper loses 2 electrons: 

2(N+^'‘ + 3e) 4- 3(Cu - 2e) 3Cu++ 4- 2N++ 

Some of the acid ionizes as follows* 

6HNO3 1:; 6H+ 4- 6NO3- 
3Cu++ 4“ fiNOa- 3 Cu(N 03)2 
lOOH- 4- 6H+ 4- 2N++ 2NO + 8H2O 
added 3Cu 4- 8HNO3 3Cu(N03)2 4- 2NO 4- 4H2O 

3. In Regard to Ease of Reduction of Oxides. — The metallic oxides 
down to and including Mn can not be completely reduced to the metal state, 
even m a current of hydrogen. The oxides of Cd and succeeding metals 
are easily reduced, and far down the list, the oxides of silver, platinum, 
mercury, and gold are reduced (decomposed into metal and oxygen) even 
by heat alone 

4 . In Regard to Ease of Rusting. (Oxidation in the Air.) — The alkali 
and alkaline-earth metals rust very rapidly and with considerable evolution 
of heat All the metals down to copper rust with comparative ease. The 
metals below copper do not rust Assuming the electrolytic theory of the 
process ^ rising to be true, these facts are just about what might have 

5. fn Regard to the Occurrence of the Metals in the Free State in 
Nature. — Natural waters are frequently dilute solutions of carbonic, nitric, 
humic, etc , acids. As such they contain displaceable hydrogen. Metals 
above hydrogen in the E.M.F series scarcely, if ever, occur in the free state 
in nature, but are practically without exception found in the combined 
state, as sulfides, carbonates, etc. Metals below hydrogen are frequently 
found in the free state in nature. Thus gold is found in the form of nuggete 
of metallic gold However, metals below hydrogen are also found in the 
combined state, as cinnabar, HgS, etc 

6 In Regard to Action of the Metals on Water. — The alkali and 
alkaline-earths metal displace hydrogen from water, even in the cold, 
and w’ith evolution of much heat Mg and succeeding metals will dis- 
place hydrogen from steam. Metals at the bottom of the list will not 
diirolace hydrogen from steam. 

7. In Regard to the Solubility and Stability of Hydroxides. — The 

alkali metal oxides have great avidity for water, forming hydroxides The 
alkaline-earth metal oxides react with less readiness, forming hydroxides. 
MgO reacte slowly and incompletely with water, forming the hydroxide 
All the other nietallic oxides and hydroxides are insoluble in water and 
have no perceptible reaction therewith. When a solution of NaOH acts on 
solutions of salts of the metals, the alkali metal salts are not precipitated. 
The alkaline-earth metal salts are not precipitated unless in very con- 
centrated solution. All the other metal solutions are acted upon, with 
precipitation of hydroxides, except in the case of copper w’hich first gives 
copper hydroxide (blue), and which, on warming, changes to copper oxide 
(black). Also in the case of arsenic, no precipitate falls, sodium arsenite 
being formed. In the case of the last metals in the series, the oxide is 
precipitated, instead of the hydroxide, thus NaOH acting on salts of Sb, 
Hg, Ag, Pd, Pt, and Au, causes a precipitation of the oxides of thebo metals. 
Bismuth, as an exception, gives a normal hydroxide. 
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ELECTROMOTIVE FORCE SERIES OF ELEMENTS 
(Continued) 

8. In Regard to Carbonates^ — The alkali metals form normal stable, 
soluble carbonates, not easily decomposed on heating. The alkaline'-earth 
metals form normal carbonates, which are insoluble in water, and which 
decompose upon heating, leaving the oxide, carbon dioxide being evolved. 
When sodium carbonate solution acts on solutions of all the other metals, 
as a rule, a basic carbonate is precipitated, being insoluble in water, and 
decomposed ^ heat into oxide and carbon dioxide. If the solution is cold, 
Ag, Hg, Cd, Fe, and Mn give normal carbonates. If the solution is warm, 
Sb, Hg, Ag, Pd, Pt, and Au give a precipitate of the oxide, instead of the 
carbonate, thus showing the instability of the carbonates of the lowest 
metals in the series. 

9. In Regard to Nitrates. — The nitrates of the alkali metals decompose 
when strongly heated forming the nitrite and oxygen. The nitrates of the 
heavy metals, down to and including copper, decompose when heated 
forming the oxide of the metal, oxygen and nitrogen dioxide. Mercury 
nitrate when heated yields mercury, oxygen and nitrogen dioxide. 
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REDUCTION VALUES FOR GLUCOSE IN BLOOD 

Amounts of Glucose Corresponding to Titration Values when 0.1 c.c. Blood 
is Used in the Method of Hagedorn and Jensen. Biochem. Zeit. 136, 46; 
137, 92 (1923). 


Milligrams of Glucose in 0.1 c.c. of Blood 


c.c.ofO.OOSN 

NaaSzOa 


0 0 
0 1 
0 2 
0 3 
0 4 
0 6 
0 6 
0 7 
0 8 

0 9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 


Hundredths of 1 c.c. of 0.005 N Sodium Thiosulfate, Na2S203 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 


0 382 
0 352 
0 329 
0 308 
0 288 
0 268 
0 249 
0 230 
0 211 
0 193 
0 175 
0 157 
0 139 
0 122 
0 104 
0 086 
0 068 
0 050 
0 032 
0 015 

1 

■ 

m 

■ 



flKlH 


1 

fiMltyl 

[iMiVfl 

■ 

■ 

B 


Procedure 

Into a test tube (15 X 150 mm.) pipette 1 c.c. 0.1 normal NaOH 
and 5 c.c. 0.45% zinc sulfate solution; 0.1 c.c. of blood from a 
capillary pipette is added being washed out with the mixture 
in the test tube; heat for 3 minutes in a boiling water bath; 
filter through cotton into a test tube (30X90 mm.) and wash 
the filter with two 3 c.c. portions of water. Add 2 c.c. of alka- 
line ferri cyanide solution (1.65 g potassium ferricyanide, 10.6 g 
anhydrous sodium carbonate in 1000 c.c. of water) and heat 
in a boiling water bath for 15 minutes; cool and add 3 c.c. of the 
iodide-sulfate solution (5 g potassium iodide, 10 g zinc sulfate, 
50 g sodium chloride and sufficient water to make 200 c.c.) and 
2 c.c. of 3% acetic acid solution. Titrate with 0.005 normal 
sodium thiosulfate using starch indicator. The method is 
based upon the reduction of alkaline ferricyanide by glucose 
and the subsequent titration of the excess unreduced ferri 
cyanide according to the following equation: 2 H 3 Fe(CN) 6 -|“ 
2HI=2H4Fe(CN)6+l2 
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REDUCTION VALUES FOR GLUCOSE (Contlnaed) 

Amounts of Glucose Corresponding to Titration Values when 6 c.c. of 1:10 
Blood Filtrate and 6 c.c. of Copper Reagent (Modified*) are Heated in a 
Water Bath for 16 Minutes. M. Somogyi, Jour. Biol. Chem. 70 , 699 (1926). 

Milligrams of Glucose in 100 c.c, of Blood 

c.c. of 1 Tenths of 1 c c of 0.006 N Sodium Thiosulfate, NaiS203 


U.WOiN 

NajSzOa 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 



21 

23 

26 

29 

31 

34 

36 

39 

1 

41 1 

44 

46 

49 

51 

63 

66 

68 

61 

63 

2 

66 

68 

70 

! 72 

76 

77 

80 

82 

84 

86 

3 

89 

92 

94 

97 

99 

101 

103 

106 

108 

110 

4 

113 

116 

117 

119 

121 

124 

126 

128 

130 

132 

6 

136 

137 

> 139 

141 

143 

146 

148 

150 

152 

154 

6 

167 

169 

161 

163 

165 

168 

170 

172 

174 

176 

7 

179 

181 

183 

185 

187 

190 

192 

194 

196 

199 

8 

201 

203 

205 

207 

210 I 

212 

214 

216 

218 

221 

9 

223 

225 

227 

230 

232 

234 

237 

239 

241 

243 

10 

245 

248 

250 

252 

254 ! 

266 

269 

261 

263 

265 

11 

267 

270 

272 

274 

276 

279 

281 

283 

285 

288 

12 

290 

292 

294 

296 

299 

301 

303 

306 

308 

310 

13 

312 

314 

316 

318 

321 

323 

326 

328 

330 

332 

14 

334 

337 

339 

341 

343 

345 

347 

350 

362 

354 

15 

366 

359 

361 

363 

366 

367 

370 

372 

374 

376 

16 

378 

381 

383 

386 

388 

390 

392 

394 

396 ! 

398 

17 

400 

— 

— 

1 — 

— 

— 


— 

— 



To 5 o.c of the copper reagent in a test tube (260 X 25 mm) are added 
5 c.c of the sugar solution containing between 0 1 and 2 0 mg of glucose; mix; 
heat for 15 minutes in a boiling water bath; cool to 36®C; with mixing add 
1 c.c. of 5N H2SO4 and 2 minutes later titrate with 0 006 normal NaaiSsOs. A 
blank titration u&ing 5 c c of water in placeof the blood is run at the same time. 


Amounts of Glucose Con esponding to Titiation Values when 2 c.c. of 1 :15 
Blood Filtrate and 2 c.c of Coppei Reagent (Modified*) are Heated in a 
Water Bath for 15 Minutes. M. Somogyi, Jour. Biol. Chem. 70 , 599 (1926). 

Milligrams of Glucose in 100 c.c. of Blood 


Tenths of 1 c.c. of 0 006 N Sodium Thiosulfate, NaiSzOs 


0 006N 
Na2SiO.T 

0 

1 

2 

3 

1 . 

4 

5 

6 

7 

8 

9 

0 


1 

42 

63 

63 

74 

83 

91 

100 

108 

1 

117 

125 

134 

142 

150 

169 

168 

176 

185 

193 

2 

202 

210 

219 

227 

1 236 

246 

263 

262 

270 

279 

3 

288 

296 i 

306 

313 

322 

330 

339 1 

347 

366 

364 

4 

373 

381 

390 

399 

407 1 

416 

424 

433 

441 

450 

5 

468 

— 




— 




— — 


To 2 c c. of 0 0667 normal H2SO4 in a test tube add 0.2 c.c. of blood, rins- 
ing the pipette several times with the liquid in the test tube; add exactly 
0 8 c.c. of 2 5% sodium tungstate solution; centrifugate; fasten a small tuft 
of absorbent cotton over the end of a 2 c.c pipette and with this pipette 
remove 2 c.c of the blood filtrate in the test tube and deliver it into a 
16 X 160 mm test tube; add exactly 2 c.c. of the sugar-copper reagent; mix: 
heat m a boiling water bath for 15 minutes; cool to 36®C; add 1 c.c. 2 normal 
H88O4 and titrate with 0.006 normal NaaSsOs. A blank using 0.2 c.c. of 
water in place of the blood is run at the same time. 

* Modified tartrate-cai bonate copper reagent. — Copper sulfate (crystal- 
line) 6.6 g; Rochelle salt 12 g; sodium carbonate (anhydrous) 20 g; potassium 
iodide 10 g; potassium iodate 0.8 g; potassium oxalate 18 g; sodium bicar- 
bonate 26 g; water sufficient to make one liter of solution. 
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CUPROUS OXTOE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE 

(MimBon and Walker, Jour. Amer. Chem. Soc. 28, 663 (1906.) 

Add exactly 25 c.c. of Fehling Solution A and 26 c.o. of Fehling Solution B 
(see under Speetai SoluHont and Reagents) to 50 c.c. of reducing sugar solution 
(if a smaller volume of sugar solution is used, add sufficient water to make the 
final solution 100 c.o.); beat the solution at such a rate that boiling begins in 
four minutf‘S and continue boiling for exactly 2 minutes, keeping the beaker 
covered with a watch glass; filter immediately on a Gooch crucible using suc- 
tion; wash Thoroughly with water at 60®C., then with 10 o c. of alcohol and 
finally with 10 c c. of ether; dry for 30 minutes in an oven at 100°C., cool in a 
desicr^ator and weigh as cuprous oxide. 

(Expressed in Milligrams) 


Cuprous Oxide 
CujO 

0)0 

O 

Invert Sugar 

1 

ll 

Maltose 

CijHstOu 

4) 

-o 

V 

O 

3q 

§3 

50 

O 

l§ 

go 

Q 

Invert Sugar 

•>1 

a 

ISO 

S 


4.0 

4.5 

3.8 

5.9 

50 

21.3 

22 3 

30.1 

37.6 

BH 

4.5 

5.0 

4.5 

6 7 

51 

21.7 

22 8 

30 7 

38.4 


4.9 

6.4 

6.1 

7.5 

52 

22.2 

23.2 

31 4 

39.2 

Bkb 

5.3 

5 8 

5.8 

8.3 

53 

22.6 

23.7 

32.1 

40.0 


6.7 

6.3 

6.4 

9,1 

54 

23.0 

24.1 

32 7 

40.8 


6 2 

6 7 

7.1 

9.9 

55 

23.5 

24.6 

33 4 

41.6 

Bom 

6 6 

7.2 

7.8 

10.6 

56 

23.9 

25.0 

34.0 

42.4 


7.0 

7.6 

8.4 

11.4 

67 

24.3 

25.5 

34 7 

43.2 


7.5 

8.1 

9.1 

12.2 

58 

24.8 

25.9 

35.4 

44.0 

10 

7 9 

8.6 

9.7 

13 0 

59 

25 2 

26 4 

36 0 

44.8 

20 

8.3 

8.9 

10.4 

13.8 

60 

25.6 

26.8 

36.7 

45.6 


8 7 

9.4 

11.0 

14 6 

61 

26 1 

27 3 

37.3 

46.3 


9 2 

9.8 

11.7 

15 4 

mm 

26 5 

27.7 

38 0 

4V.1 


9.6 

10.3 

12.3 

16.2 

63 

27.0 

28.2 

38 6 

47.9 

24 

10.0 

10.7 

13.0 


64 

27.4 

28.6 

39.3 

48.7 



11 2 

13.7 

17.8 

65 

27 8 

29.1 

40 0 

49.5 



11.6 

14.3 

18 6 

ESI 

28.3 

29.5 

40 6 

50.3 


11.3 

12.0 

15.0 

19 4 

67 

28.7 

30.0 

41 3 

51.1 


11.8 

12.5 

16.6 

20.2 

68 

29 2 

30.4 

41 9 


29 

12.2 

12.9 

16.3 

21.0 

69 

29.6 

30 9 

42 6 


30 

12.6 

13.4 

16.9 

21.8 

70 

30.0 

31.3 

43.3 


31 

13.1 

13.8 

17.6 

22.6 

71 


31.8 

43 9 

54.3 

32 

13.5 

14.3 

18.3 

23.3 

72 

30.9 

32.3 

44 6 

55.1 

33 

13.9 

14.7 

18.9 

24.1 

73 

31.4 

32.7 

45 2 

55.9 

34 

14.3 

16.2 

19.6 

24.9 

74 

31.8 

33.2 

45 9 

56.7 

35 

14.8 

16.6 

20.2 

25.7 

75 

32.2 

33.6 

46 6 

57.5 

36 

15.2 

16.1 

20.9 

26.5 

76 

32.7 

34.1 

47.2 

58.2 

37 

15.6 

16.6 

21.5 

27.3 

77 

33.1 

34.5 

47.9 

59.0 

38 

16.1 

16.9 

22.2 

28.1 

78 

33.6 

35.0 

48.5 

59.8 

39 

16.6 

17.4 

22.8 

28.9 

79 

34.0 

35.4 

49.2 

60.6 

40 

16.9 

17.8 

23.5 

29.7 

80 

34.4 

35.9 


61.4 

41 

17.4 

18.3 

24.2 

30 6 

81 

34.9 

36.3 

50.5 

62.2 

42 

17.8 

18.7 

24.8 

31.3 

82 

35.3 

36.8 

51.2 

63.0 

43 

18.2 

19.2 

25.5 

32.1 

83 

35.8 

37.3 

51.8 

63.8 

44 

18.7 

19.6 

26.1 

32.9 

84 

36.2 

37.7 

52.5 

64.6 

45 

19.1 

20.1 

26.8 

33.7 

85 

36.7 

38 2 

53.1 

65.4 

46 

19.6 

20.6 

27.4 

34.4 

86 

37.1 

38.6 

53.8 

66.2 

47 

20.0 

21.0 

28.1 

35.2 

87 

37.5 

39.1 

54.5 

67.0 

48 

20.4 

1 21.4 

28.7 

36.0 

88 

38.0 

39.5 

55.1 

67.8 

49 

20.9 

21.9 

29.4 

36.8 

89 

38.4 

40.0 

55.8 

68.i 
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CXJPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 


Cuprous Oxide 
CujO 

II 

Q 

eS 

1 

1 

a 

A 

gc 

il 

"SO 

4 . 

'V 

'R 

O 

|5 

o 

II 

Q 

Invert Sugar 

ll 

2 

h 

■*o 

90 

38.9 


56.4 

69.3 

140 

61.3 

63.6 

89.5 

109.0 

91 

39.3 

40.9 

67.1 

70.1 

141 

61.8 

64.0 

90.2 

109.8 

92 

39.8 

41.4 

57.8 

70.9 

142 

62.2 

64.5 

90.8 

110.5 

93 

40.2 

41.8 

58.4 

71.7 

143 

62.7 

65.0 

91.5 

111.3 

94 

40.6 

42.3 

59.1 

72.6 

144 

63.1 

65.4 

92.2 

112.1 

95 

41.1 

42.7 

59.7 

73.3 

146 

63.6 

65.9 

92.8 

112.9 

96 

41.5 

43 2 

60.4 

74.1 

146 

64.0 

66.4 

93.5 

113.7 

97 

42.0 

43.7 

61.1 

74.9 

147 

64.6 

66.9 

94.2 

114.5 

98 

42.4 

44.1 

61.7 

75.7 

148 

65.0 

67.3 

94.8 

115.3 

99 

42.9 

44.6 

62.4 

76.6 

149 

65.4 

67.8 

95.5 

116.1 


43.3 

45.0 

63.0 

77.3 

150 

65.9 

68.3 

96.1 

116.9 


43.8 

45 5 

63.7 

78.1 

161 

66.3 

68.7 

96 8 

117.7 

102 

44.2 

46.0 

64.4 

78.8 

162 

66.8 

69.2 

97.5 

118.5 

103 

44.7 

46.4 

65.0 

79.6 

163 

67.2 

69.7 

98.1 

119.3 

104 

45.1 

46.9 

65.7 

80.4 

154 

67.7 

70.1 

98.8 

120.0 

106 

45.5 

47.3 

66.4 

81.2 

165 

68.2 

70.6 

99.5 

120.8 

106 

46.0 

47.8 

67.0 

82.0 

156 

68.6 

71.1 

100 1 

121.6 

107 

46.4 

48.3 

67.7 

82.8 

157 

69.1 

71.6 

100.8 

122.4 

108 

46.9 

48.7 

68.3 

83.6 

158 

69.5 

72.0 

101 . 5 

123.2 

109 

47.3 

49.2 

09.0 

84/. 4 

159 

70.0 

72.5 

102.1 

124.0 

110 

47.8 

49.6 

69.7 

85.2 

160 

70.4 

73.0 

102.8 

124.8 

111 

48.2 

60.1 

70.3 

86.0 

161 

70.9 

73.4 

103.4 

125.6 

112 

48.7 

50.6 

71.0 

86.8 

162 

71.4 

73.9 

104.1 

126.4 

113 

49.1 

51.0 

71.6 

87.6 

163 

71.8 

74.4 

104.8 

127.2 

114 

49.6 

51.6 

72.3 

88.4 

164 

72.3 

74.9 

105.4 

128.0 

115 

50.0 

51.9 

73.0 

89.2 

165 

72.8 

75.3 

106.1 

128.8 

116 

50.6 

52.4 

73.6 

90.0 

166 

73.2 

75.8 

106.8 

129.6 

117 

50.9 

52.9 

74.3 

90.7 

167 

73.7 

76.3 

107.4 

130.3 

118 

51.4 

53.3 

75.0 

91.5 

168 

74.1 

76.8 

108.1 

131.1 

119 

61.8 

53.8 

75.6 

92.3 

169 

74.6 

77.2 

108.8 

131.9 

120 

62.3 

54.3 

76.3 

93.1 

170 

75.1 

77.7 

109.4 

132.7 

121 

52.7 

54.7 

76.9 

93.9 

171 

75.5 

78.2 

110.1 

133.5 

122 

53.2 

55.2 

77.6 

94.7 

172 

76.0 

78.7 

110.8 

134.3 

123 

53.6 

55.7 

78.3 

95.6 

173 

76.4 

79.1 

111.4 

135.1 

124 

54.1 

56.1 

78.9 

96.3 

174 

76.9 

79.6 

112 1 

135.9 

125 

54.6 

56.6 

79.6 

97.1 

175 

77.4 

80.1 

112.8 

136.7 

126 

55.0 

57.0 

80.3 

97.9 

176 

77.8 

80.6 

113.4 

137.5 

127 

65.4 

57.5 


98.7 

177 

78.3 

81.0 

114 1 

138.3 

128 

55.9 

58.0 

81.6 

99.4 

178 

78.8 

81.5 

114.8 

139.1 

\29 

56.3 

68.4 

82.2 


179 

79.2 

82.0 

115.4 

139.8 

130 

56.8 

58.9 

82.9 

101.0 

180 

79.7 

82.5 

116.1 

140.6 

131 

57.2 

59.4 

83.6 

101.8 

181 

80.1 

82.9 

116.7 

141 .4 

132 

67.7 

59.8 

84.2 

102 6 

1 S 2 

80 6 

83.4 

117.4 

142.2 

133 

68.1 

60.3 

84.9 

103.4 

183 

81.1 

83.9 

118.1 

143.0 

134 

68.6 

60.8 

85.5 

104.2 

184 

1 81.5 

84.4 

118.7 

143.8 

136 

69.0 

61.2 

86.2 

105.0 

185 

! 82.0 

84.9 

119.4 

144.6 

136 

59.5 

61.7 

86.9 

105.8 

186 

82.5 

85.3 

120.1. 

145.4 

137 

60.0 

62.2 

87 5 

106.6 

187 

82.9 

85.8 

120.7 

146.2 

138 

60.4 

62.6 

88.2 

107.4 

188 

83.4 

86.3 

121.4 

147.0 

189 

60.9 

63.1 

88.9 

108.2 

189 

83.9 

86.8 

122.1 

147.8 
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CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 


Cuprou* Oxide 
CuiO 

Dextrose 

OHuOe 

Invert Sugar 

il 

h) 

h 

•50 

s 

Cuprous Oxide 
CuiO 

Ih 

Q 

Invert Sugar 

Lactose 

CiiHuOu 


190 

84.3 

87.2 

122.7 

148.6 

240 

108.0 

111.5 

156.1 

188.1 

191 

84.8 

87.7 

123.4 

149.3 

241 

108.4 

112.0 

156.7 

188.9 

192 

85.3 

88.2 

124.1 

150.1 

242 

108.9 

112.5 

157.4 

189.7 

193 

85.7 

88.7 

124.7 

150.9 

243 

109.4 

113.0 

158.1 

190.5 

194 

86.2 

89.2 

125.4 

151.7 

244 

109.9 

113.5 

158.7 

191.3 

196 

86.7 

89.6 

126.1 

152.6 

245 

110.4 

114.0 

159.4 

192.1 

196 

87.1 

90.1 

126.7 

153.3 

246 

110.8 

114.5 

160.1 

192.9 

197 

87.6 

90.6 

127.4 

154.1 

247 

111.3 

715 0 

160.7 

193.6 

198 

88.1 

91.1 

128.1 

154.9 

248 

111.8 

115.4 

161.4 

194.4 

199 

88.5 

91.6 

128.7 

155.7 

249 

112.3 

115.9 

162.1 

195.2 

200 

89.0 

92.0 

129.4 

156.5 


112.8 

116.4 

162.7 

196.0 

201 

89.5 

92 5 

130.0 

157.3 

251 

113 2 

116.9 

163.4 

196.8 

202 

89.9 

93.0 

130.7 

158.1 

252 

113.7 

117.4 

164.1 

197.6 

203 

^.4 

93.5 

131.4 

158.8 

253 

114.2 

117.9 

164.7 

198.4 

204 

90.9 

94.0 

132.0 

159.6 

254 

114.7 

118.4 

165.4 

199.2 

205 

91.4 

94,5 

132.7 

160.4 

255 

115.2 

118.9 

166.1 

200.0 

206 

91.8 

94.9 

133.4 

161.2 

256 

115 7 

119.4 

166.8 

200.8 

207 

92.3 

95.4 

134.0 

162.0 

257 

116 1 

119.9 

167.4 

201.6 

208 

92.8 

95.9 

134.7 

162.8 

268 

116.6 

120.4 

168.1 

202.3 

209 

93 2 

96.4 

135.4 

163.6 

259 

117.1 

120.9 

168.8 

203.1 

210 

93.7 

96.9 

136.0 

164.4 

260 

117.6 

121.4 

169.4 

203.9 

211 

94.2 

97.4 

136.7 

165.2 

261 

118.1 

121.9 

170.1 

204.7 

212 

94.6 

97.8 

137.4 

166.0 

262 

118.6 

122.4 

170.8 

205.5 

213 

95.1 

98.3 

138.0 

166.8 

263 

119.0 

122.9 

171.4 

206.3 

214 

95.6 

98.8 

138.7 

167.5 

264 

119.5 

123.4 

172.1 

207.1 

215 

96.1 

99.3 

139.4 

168.3 

265 


123.9 

172.8 

207.9 

216 

96.5 

99.8 

140.0 

169.1 

266 

120.6 

124.4 

173.6 

208.7 

217 

97.0 

100.3 

140.7 ! 

169.9 

267 

121.0 

124.9 

174.1 

209.6 

218 

97.5 

100.8 

141.4 

170.7 

268 

121 5 

125.4 

174.8 

210.3 

219 

98.0 

101.2 

142.0 

171.6 

269 

122.0 

125.9 

175.6 

211.0 

220 

98.4 

101.7 

142.7 

172.3 

270 

122.5 

126.4 

176.1 

211.8 

221 

98.9 

102.2 

143.4 

173,1 

271 

122 0 

126.9 

176.8 

212.6 

222 

99.4 

102 7 

144.0 

173.9 

272 

123.4 

127.4 

177.6 

213.4 

223 

99.9 

103.2 

144.7 

174.7 

273 

123.9 

127 9 

178,1 

214.2 

224 

100.3 

103.7 

145.4 

175.6 

274 

124.4 

128.4 

178.8 

215.0 

225 

100.8 

104.2 


176.2 

275 

124 9 

128.9 

179.5 

215 8 

226 

101.3 

104.6 

146.7 

177.0 

276 

125 4 

129 4 

180.2 

216.6 

227 

101 8 

105.1 

147.4 

177.8 

277 

125.9 

129 9 

180.8 

217.4 

228 

102.2 

105.6 

148.0 

178 6 

278 

126.4 

130.4 

181.5 

218.2 

229 

102.7 

106.1 

148.7 

179.4 

279 

126 9 

130.9 

182.2 

218 9 

230 

103.2 

106.6 

149.4 

180.2 

280 

127.3 

131.4 i 

182.8 

219.7 

231 

103.7 

107.1 

150.0 

181.0 

281 

127.8 

131.9 

183.5 

220.5 

232 

104.1 

107.6 

1 . 50.7 

181.8 

282 

128.3 

132.4 I 

184.2 

221.3 

233 

104.6 

108 1 

151.4 

182 6 

283 

128.8 

132.9 1 

184.8 

222.1 

234 

105.1 

108.6 

152.0 

183.4 

284 


133.4 

185.6 

222.9 

235 

106.6 

109.1 

152.7 

184.2 

285 

129.8 

133.9 : 

186.2 

223.7 

236 

108.0 

109.5 

153.4 

184.9 

286 

130.3 

134.4 

186.9 

224.5 

237 

106.6 1 

110.0 

154.0 

185.7 

287 

130.8 

134.9 

187.5 

225.3 

238 1 

107.0 

110.6 

154.7 

186.5 

288 

131.3 

135.4 

188.2 i 

226.1 

239 

107.5 

111.0 

155.4 

187.3 

289 

131.8 

136.9 

188.9 1 

226.9 
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CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN* 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 


Cuprous Oxide 
CuiO 

Dextrose 

CdHuOd 

Invert Sugar 

Lactose 

CuHaOu 

a 

li 

'UO 

o> 

-o 

•a 

o 

H 

o 

Dextrose 

CsHuO* 

Invert Sugar 

|l 

cjQ 

Maltose 

CiiHaOu 

290 

132,3 

136.4 

189.5 

227.6 

340 

157.3 

162.0 

223.2 

267.1 

291 

132.7 

136.9 

190.2 

228.4 

341 

157.8 

162.5 

223.8 

267.9 

292 

133.2 

137.4 

190.9 

229.2 

342 

158.3 

163.1 

224.5 

268.7 

293 

133 7 

137.9 

191.5 

230.0 

343 

158.8 

163.6 

225.2 

269.5 

294 

134.2 

138.4 

192.2 

230.8 

344 

159.3 

164.1 

225.9 

270.3 

295 

134.7 

138.9 

192.9 

231.6 

345 

159.8 

164.6 

226.5 

271.1 

296 

135.2 

139.4 

193.6 

232.4 

346 

160.3 

165.1 

227.2 

271.9 

297 

135.7 

140.0 

194.2 

233.2 

347 

160.8 

165.7 

227.9 

272.7 

298 

136.2 

140.5 

194.9 

234.0 

348 

161.4 

166.2 

228 5 

273.5 

299 

136.7 

141.0 

195.6 

234.8 

349 

161.9 

166.7 

229.2 

274.3 

300 

137.2 

141.5 

196.2 

235.5 


162.4 

167.2 

229.9 

275.0 

301 

137.7 

142.0 

196.9 

236.3 

351 

162.9 

167.7 

230.6 

275.8 

302 

138.2 

142.5 

197.6 

237.1 

352 

163.4 

168.3 

231.2 

276.6 

303 

138.7 

143.0 

198.3 

237.9 

EMI 

163.9 

168.8 

231.9 

277.4 

304 

139.2 

143.5 

198 9 

238.7 

354 

164.4 

169.3 

232.6 

278.2 

305 

139.7 

144.0 

199.6 

239.5 

355 

164.9 

169.8 

233.3 

279.0 

306 

140.2 

144.5 

200.3 

240.3 

356 

165.4 

170.4 

233.9 

279.8 

307 

140.7 


201.0 

241.1 

357 

166.0 

170 9 

234.6 

280.6 

308 

141.2 

145.5 

201.6 

241.9 

358 

166 5 

171 4 

235.3 

281.4 

309 

141.7 

146,1 


242.7 

359 

167.0 

171.9 

236.0 

282.2 

310 

142.2 

146.6 


243.5 

360 

167.5 

172.5 

236.7 

282.9 

311 

142.7 

147.1 

203.6 

244.2 

361 

168.0 

173.0 

237.3 

283.7 

312 

143.2 

147.6 

204 3 

245.0 

362 

168.5 

173.5 

238 0 

284.5 

313 

143.7 

148.1 

205.0 

245.8 

363 

169.0 

174.0 

238.7 

285.3 

314 

144.2 

148.6 

205.7 

246.6 

364 

169.6 

174.6 

239.4 

286.1 

315 

144.7 

149.1 

206.3 

247.4 

365 

170.1 

175.1 

240.0 

286.9 

316 

145.2 

149.6 

207.0 

1 248 2 

iRTma 

170.6 

175.6 

240.7 

287.7 

317 

145.7 

150.1 

207.7 

249.0 

367 

171.1 

176.1 

241.4 

288.5 

318 

146 2 



249.8 

368 

171.6 

176.7 

242.1 

289.3 

319 

146.7 

151.2 


250.6 

369 

172.1 

177.2 

242.7 

290.0 

320 

147.2 

151.7 


251.3 

370 

172.7 

177.7 

243.4 

1 290.8 

S21 

147 7 

152 2 


252.1 

371 

173 2 

178 3 

244.1 

291.6 

322 

148 2 

152.7 

211.0 

252.9 

372 

173.7 

178.8 

244.8 

292.4 

323 

148,7 

153.2 

211.7 

253.7 

373 

174.2 

179.3 

245.4 

293.2 

j24 

149.2 

163.7 

212.4 

254.5 

374 

174.7 

179.8 

246.1 

294.0 

325 

149.7 

164.3 

213.1 

255 3 

375 

175.3 

180.4 

246.8 

294.8 

326 

160.2 

164.8 

213.7 

256.1 

376 

175.8 

180.9 

247.5 

295.6 

327 

150.7 

165.3 

214.4 

256.9 

377 

176.3 

181.4 

248.1 

296.4 

328 

151.2 

155.8 

215.1 

257.7 

378 

176.8 

182.0 

248.8 

297.2 

329 

151.7 

156.3 

215 8 

258 5 

379 

177.3 

182.5 

249.5 

297.9 

330 

152.2 

156.8 

216.4 

259.3 

380 

177.9 

183.0 

250.2 

298.7 

331 

152.7 

157.3 

217.1 

260.0 

381 

178 4 

183.6 

250.8 

299.5 

332 

153.2 

157.9 

217 8 

260.8 

382 

178 9 

184.1 

251.5 

300.3 

333 

163.7 

158.4 

218.4 

261.6 

383 

179.4 

184.6 

252.2 

301.1 

334 

154.2 

158.9 

219 1 

262.4 

384 

■Kiima 

185.2 

252.9 

301.9 

335 

164.7 

159.4 

219.8 

263.2 

385 

180.5 

185.7 

253.6 

302.7 

336 

166.2 

159.9 

220.5 

264.0 

mm 

181.0 

186.2 

254.2 

303.5 

337 

166.8 

160.5 

221.1 

264.8 

387 

181.5 

186.8 

254.9 

304.2 

338 

156.3 

161.0 

221.8 

265.6 

388 

182.0 

187.3 

255.6 

S05.0 

339 

166.8 

161.5 

222.6 

266.4 

389 

182.6 

187.8 

256.3 

305.8 
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CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 


Cuprous Oxide 
Cu*0 

Dextrose 

C«HijO. 

Invert Sugar 

Lactose 


Cuprous Oxide 
CuiO 

Dextrose 

C«HitO« 

Invert Sugar 

4 

390 

183.1 

188.4 

256.9 

306.6 

m 

209.8 

215.5 

290.9 

391 

183.6 

188.9 

257.6 

307.4 

441 


210.1 

291.5 

392 

184.1 

189.4 

258.3 

308.2 

442 

210.9 

216,6 

292.2 

393 

184.7 


269,0 

309.0 

443 

211.4 

217.2 

292.9 

394 

185,2 

190.5 

259.0 

309.8 

444 

212.0 

217.8 

293.6 

395 

185.7 

191.0 

260.3 

310.6 

445 

212.5 

218.3 

294.2 

396 

186.2 

191.6 

261.0 

311.4 

44^ 

213,1 

218.9 

294.9 

397 

186.8 

192.1 

261.7 

312.1 

447 

213.6 

219.4 

295.6 

398 

187.3 

192.7 

262.3 

312.9 

448 

214.1 

220.0 

296.3 

399 

187.8 

193.2 

263.0 

313.7 

449 

214.7 

220.6 

297.0 

400 

188.4 

193.7 

263.7 

314.5 

450 

215.2 

221.1 

297.6 

401 

188.9 

194.3 

264.4 

315.3 

451 

215.8 

221.6 

298.3 

402 

189.4 

194.8 

265.0 

316.1 

452 

216.3 

222.2 

299.0 

403 

189.9 

195.4 

265.7 

316.9 

453 

216.9 

222.8 

299.7 

404 

190.5 

195.9 

266.4 

317.7 

454 

217.4 

223.3 

300.4 

405 

191.0 

196.4 

267.1 

318.5 

455 

218.0 

223 9 

301.1 

406 

191.6 


267.8 

319.2 

456 

218.5 

224.4 

301.7 

407 

192.1 

197.5 

268.4 

320,0 

457 

219.1 

225.0 

302.4 

408 

192.6 

198.1 

269.1 

320.8 

458 

219.6 

225.6 

303.1 

409 

193.1 

198.6 

269.8 

321.6 

459 


226.1 

303.8 

410 

193.7 

199.1 

270.5 

322.4 

460 


226.7 

304.5 

411 

194.2 

199.7 

271.2 

323.2 

461 

221.3 

227.2 

305.1 

412 

194.7 

200.2 

271.8 

324.0 

462 

221.8 

227.8 

305.8 

413 

195.2 

200.8 

272.6 

324.8 

463 

222.4 

228.3 

306.5 

414 

195.8 

201.3 

273.2 

325.6 


222.9 

228.9 

307.2 

415 

196.3 

201.8 

273.9 

326.3 

465 

223.5 

229.5 

307.9 

416 

196.8 

202.4 

274.6 

327.1 

466 

224.0 

230.0 

308.6 

417 

197.4 

202.9 

275.2 

327.9 

467 

224.6 

msimm 

309.2 

418 

197.9 

203.5 

275.9 

328.7 

468 

225.1 

231.2 

309.9 

419 

198.4 

204.0 

276.6 

329.5 

469 

225.7 

231.7 

310.6 

420 

199.0 

204.6 

277.3 

330.3 

470 

226.2 

232.3 

311,3 

421 

199.6 

205.1 

277.9 

331.1 

471 

226.8 


312 0 

422 

mmm 

205.7 

278.6 

331.9 

472 

227.4 

233.4 

312.6 

423 

200.6 

206.2 

279.3 

332.7 

473 

227.9 

234.0 

313.3 

424 

201.1 

206.7 

280.0 

333.4 

474 

228.5 


314.0 

425 

201.7 

207.3 

280.7 

334.2 

475 

mmEm 


314.7 

426 

202.2 

207.8 

281.3 

335.0 

476 

229.6 

235.7 

315.4 

427 

202.8 

208.4 

282.0 

335.8 

477 



316 1 

428 

203.3 

208.9 

282.7 

336.0 

478 

l^iiU 


316.7 

429 

203.8 

209.5 

283.4 

337.4 

479 

231.3 


317.4 

430 

204.4 

210.0 

284.1 

338.2 

480 

231.8 


318.1 

431 

204.9 

210.6 

284.7 

339.0 

481 

232 A 

238.5 

318.8 

432 

205.6 

211.1 

285.4 

339.7 

482 

232.9 

239.1 

319.5 

433 

206.0 

211.7 

286.1 

340.6 

483 

233.5 

239.6 

320.1 

434 

206.6 

212.2 

286.8 

341.3 

484 

234.1 

240.2 

320.8' 

435 

207.1 

212.8 

287.5 

342.1 

485 


240.8 

321.5 

436 

207.6 

21r3.3 

288.1 

342.9 

486 

235.2 

241.4 

322.2 

437 

208.2 


288.8 

343.7 

487 

235.7 

241.9 

322.9 

438 

208.7 

214.4 

289.5 

344.5 

488 

236.3 

242.5 

323.6 

439 

209.2 

215.0 

290.2 

345.3 

489 

236.9 

243.1 

324.2 






490 

237.4 

243.6 

324.5 


I 




346.1 

346.8 

347 6 

348 4 

349.2 

350.0 

350.8 

351.6 

352.4 

353.2 

353.9 

354.7 

355.5 

356.3 

357.1 
357 9 

358.7 
359 5 

360.3 

361.0 

361.8 

362.6 

363.4 

364.2 

365.0 

365.8 

366.6 
S67 3 

368.1 
368 9 

369.7 


370 5 

371 3 

372 1 

372.9 

373 7 

374.4 

375.2 

376.0 

376.8 

377.6 

378.4 

379.2 

380.0 

380.7 

381.5 

382.3 

383.1 

383.9 

384.7 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 

Computed from the International atomic weights of 1936* by Eric A. Arnold. 

To facditate the use of the table the group of substances weighed given under each element as 
well as the substances sought under each substance weighed arc arranged in the alphabetical order 
of their formulae. 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

bought 

Factor 

Lo^ 

nthm 

Aluminum; 



~10 




-10 

10 58196 

Al» 




N. ... 

NH 4 C 1 ... 

3 8191 

iib.97 

AUOj... 

1.8899 



NH 4 N 03 

5 7146 

10 76698 

A1 . . 

ID 27643 


(NH4)20 

1 8590 

10 26927 

AUCs 
AlClj. . 
AlFj .. 

A 1 P 04 .. 

4 5217 

10 65530 


(NIDzSOi 

4 7166 

10,67363 

AUO* . 

AI 2 O 2 — 

CaF2 

1 4167 

0 38225 

1 3948 

10 15128 
9 58235 
10 14461 

NH 3 

MgNH^POi. 

6 H 1 O. 

N 

14 410 

0 82244 

11 15867 

9 91510 

AljOa . 

A1 

0 52913 

9 72357 


NH 4 

1 0592 

10 02497 


AI 4 CJ. 

0.70586 

9 84872 


NH 4 CI 

3 1409 

10 49706 


AlCla 

AIPO 4 

Al2(S04)3 

Al2(S04)j 

18 H 20 

K 2 S 04 A 12 . 

(S04)3 

24H20 

rNH^i)TSOi 

2.6161 

2 3926 

3 3561 

10 41766 
10 37887 
10 52583 


(NH4)2C0.,. 

NH4HCO-, 

NH 4 NOD. 

2 8208 

4 6417 

4 6998 

10.45038 
10 66668 
10 67208 


6.5373 

10.81540 


(NHdzO i 

NH 4 OH 1 

1 5289 

2 0578 

10 18437 
10 31340 





(NH4)2PtCU 

13 036 

11 11513 


9 3071 

10 96881 


(NH4)2S0; 

N 2 OS 

3 8791 i 
3 1709 

10 58873 
10 50118 

AJPOi 

Al2(S04)3. 

24 H 2 O 

A1 

8 8940 

0 22118 

1 

10 94909 
' 9.34470 

NHi 

Pt.. 

SO 3 . 

Cl 

5 7312 1 
2 3502 

1 9654 

10 76824 
10 37111 
10 29346 


AI 2 O 3 . 

0.41796 

9.62113 


MgNH4P04 

13 606 

11 13369 


P 2 O 1 

0 58204 

9 76495 


6 H 2 O 

AU(S04)3 

AI 2 O 3 . 

0 29797 

9.47417 


N 

0 77648 

9 89013 

Al2(SOi)3 


NUs 

0 94412 

9 97603 

ISHjO 

AlaOs... . 

0.15297 

9 18460 


NH4a 

2 9654 

10 47209 

CaFa 

AIF 3 .. . 

0.71696 

9 85549 


(NH4)2PtnR 

12 307 

11 09016 

K 2 SO 4 AI 2 


NH^Br 

Pt . 

5 4109 

10 73327 

(S04)3 i 




Ag 

1 1013 

10 04191 

24H,0 

AI 2 O 3 . . . . 

0.10745 

9 03119 


AgBr . 

1 9171 

10.28265 

(NH4)2 




NHiCl 

Br 

0 81583 

9 91160 

SOiAlj 




A« . 

2 0165 

10 30461 

<SOl)3 






2 6793 

10 42803 

24HsO 

AbOs 

0 11244 

9 05091 


0 66278 

9 82137 

PaOs 

AIPO 4 

I 7181 

10 23505 


HCl . . 

0 68162 

9 83364 

Ammomum 




N 

0 26184 

9.41804 

NH 4 - 





NH 3 

0 31838 

9 50294 

18 0404 





NHi 

0 33722 

9 52791 

Ag. . 

NH4Br . 

0.90801 

9 95809 


(NH4)20 

0 48676 

9.68731 

NH 4 CI . 

0 49590 

9 69539 


NH«OH 

0 65514 

9.81634 


NH 4 I. 

1 3437 

10 12831 


(NH02Pt. 



AgBr 

NHiBr 

0 62161 

9 71735 


Cle 

4.1502 

10 61807 

AgCl.. 

NH 4 CI 

0 37323 

9 57197 

(NHih. 

Pt. . 

1.8247 

10.26118 

Agl . 

NH 4 I 

0 61738 

9 79055 

NHi 


BaS04. 

(NHiim 

0 56611 

9 75290 

CO 3 . 

0 35450 

9.54962 

Br . 

NH4Br 

1 2257 

10 08840 

NH 4 . 



Cl. . 

NH 4 

0 50880 

9 70054 

HCOj. . . 

NHi .. 

0 21644 

9 33332 


NH,C1 

1 6088 

10 1786.3 

NH 4 I 

Ag . . 

0 74420 

9 87169 

HCl... 

NH 4 CI 

1 4671 

10 16646 


Agl . 

1.6198 

10 20945 

I .. . 

NH 4 I . 

1 1421 

10.05772 

NH+NOj 

I . 

0 87555 

9 94228 

M|NH4 




NH, 

0 21278 

9 32792 





(NH4)!Pt('ls 

2 7737 

10 44306 

6 H 2 O 

NH 3 

0 069396 

8 84133 


N 2 O 3 

0 67469 

9 82911 


NH 4 

0 073503 

8 86S31 


Pt 

1 2194 

10 08616 

N 

(NH4)20 

0 10610 

9 02671 



NH* 

1 2159 

10 08490 
10 10987 






m, 

1 2879 






♦Rensed, atomic weights 1939. 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Lop. 

nthm 

Weighed 

Sought 

Factor 

Lop- 

litnm 

Arnmnninmr 



-10 

Antimony; 



-10 

(NH4)20. 

MgNH4P04. 



Sb. . 

SbsSs . 

I 3950 

10 14456 


OH,0 

9.4253 

10.97429 


SbsSs 

1 6583 

10 21965 


N 

0.53793 

9.73073 

SbtOs .. 

KSb0C4H406 




NH 2 

0 65407 

9 81663 


4 H 2 O 

2 2910 

10 36003 


NH 4 CI 

2.0544 

10 31269 


Sb . 

0 83535 

9 92187 


(NH4)2PtCl6 

8.5262 

10 93076 


Sb204 

1 0549 

10 02321 


N 206 .. . 

2 0740 

10 31681 


SbsOs 

1 1098 

10 04523 

NH 4 OH.. 

Pt 

3 7486 

10 67387 


SbsSs. 

1 1653 

10 06643 

N 

0.39967 

9 60171 


SbsSs 

1 3852 

10 14152 


NHj.... 

0 48596 

9 68660 

SbaOi.. . 

KSbOCiH^Os. 




Nli4 . . 

0 51473 

9 71168 


4H*0 

2 1718 

10 33682 


NH 4 C 1 

1.5264 

10 18366 

1 

Sb . 

0 79188 

9 89866 


(NH4)2Pt. 




SbsOs. 

0 94797 

9 97679 


Cle. ... 

6.3348 

10 80174 


SbsOs. 

1 0520 

10 02203 


Pt 

2.7851 

10.44485 


SbsSs . 

1 1046 

10 04322 

NHs .. 

0 076713 

8 88487 

SbsOs . . 

SbsSs 

Sb 

1 3132 

0 75272 

10 11831 

9 87663 


NH 4 . 

0 081253 

8 90984 


SbsOs 

0 90109 

9.95477 


NH 4 CI . . 

0 24095 

9 38193 


Sb204 

0 95054 

9 97797 


NH 4 NO 8 

0 36054 

9 55695 


SbsSs 

1.2482 

10 09629 


(NH4)20 

0 11729 

9 06924 

SbsSs ... 

KSbOC'iH^Oc 




NH 40 H 

0 15786 

,9 19826 


OejHsO .. 

1.9661 

10 29360 

(NH4)2. 

(NH4)2S04. 

0 29758 

9.47360 


Sb .. 

0.71687 

9 85544 





SbsOs. 

0.85817 

9 93357 

SO 4 . . 

BaS04 . 

1 7664 

10 24710 


Sb204. 

0.90627 

9 95678 


H 2 SO 4 . . 

0 74221 

9 87053 


8b^6. 

0 95237 

9 97881 


N ... . 

0 21202 

9 32637 

SbaSft. . . . 

Sb 

0 60304 

9.78035 


NHs . 

0 25779 

9.41127 


SbsOs 

0 72191 

9 85848 


(NH4)2Pt 




Sb204 

0 76153 

9 88169 


CU . 

3 3605 

10 52640 


SbsOfi . 

0.80115 

9.90371 


Pt 

1 4774 

10 16951 

Arsenic: 



N 2 O 1 . 

SOs 

0 60587 

9 78238 

As- 74.91 




NH, 

0 31537 

9 49882 

As 

AssOs. 

1 3204 

10 12070 


NH 4 NO, 

1 4822 

10.17089 


AssOe 

1 5340 

10 18582 

pt 

(NH4)20 

0 48216 

9 68319 


AflsSa . 

1 6420 

10 21537 

NH* 

0 17448 

9 24176 


AbsSs 

2 0700 

10 31596 


NH 4 

0 18481 

9 26673 


BaS04 

4 6740 

10 66969 


NH 4 CI 

0 54804 

9 73882 


MgsAssO: 

2 0722 

10 31644 


NH4N0i 

0 82004 

9 91384 


MgNH4As04 




(NH4)jO 

0 26677 

9 42613 


jHsO 

2 5401 

10 40485 


NH 40 H 

0 35905 

9 55515 

AsOs. . . 

BaS04 

2 8487 

10 45464 

SOj . 

(NH4)2S04 

0.67685 

9 83049 


MgsAssO- 

1 2630 

10 10139 

NHs 

0.42549 

9 62889 


MgNH4As04 



Antimony: 

(NH4)2S04 . . 

1.6605 

10.21762 


iHsO. 

1 5481 

10 18980 




AaOi.... 

BaS04 

2 5206 

10 40150 

Sb— 





MgsAssO? 

1.1175 

10 04824 

121 76 





MgNH4AsOi 



KSbOC4 





4HsO 

1 3698 

10.13666 

H 4 O 6 

Sb 



AbsOs . . . 

Ab . 

0 75736 

9 87930 

iH20 

0.36462 

9.56184 


AbsOb . . 

1 1618 

10 06512 


SbiOs . . 

0 43649 

9 63997 


AssSs . 

1 2436 

10 09466 


Sb204 

0 46045 

9.66318 


AbsSs . . . 

1 5677 

10 19526 


SbsSs 

0 60863 

9.70640 


BaS04 

3.5399 

10 54899 

Sb 

KSbCX^4H406 




MgsAssO; 

1.6694 

10.19574 






iHsO. 

2.7426 

10.43816 


MgNH4A804 




Sb«Os 

1.1971 

10 07813 


iHsO . . 

1 9238 

10 28415 


Sbs04 

1.2628 

10 10134 

AflsOs .. 

As 

0 65190 

9 81418 


SbsOs 

1 3285 

10 12337 


AbsOs 

0 86076 

9 93488 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

Loga- 

rithm 

Arsenic. 



-10 

Barium: 



-10 

AsjOe 

AsaSa . 

1 0704 

10 02956 

BaO 

BaCrO« 

1.6621 

10 21804 


AssSa 

1 3494 

10 13014 


BaSiF* . . . 

1.8220 

10.26055 


BaSO* 

3 0470 

10 48387 


BaSOa 

1.5220 

10.18243 


MgjAsjO? 

1.3509 

10.13062 


CO 2 

0.28697 

9.46784 


MgNHiAsO*. 



BaOj. 

BaS 04 

1.3782 

10.13933 


iHsO 

1 6659 

10.21903 

Ba.S. 

BaSOa . 

1.3778 

10 13917 

AssSa 

As 

0 60902 

g 78463 

BaSiFe 

Ba 

0.49159 

9.69160 


AszOa 

0 80415 

9 90534 


BaFj 

0.62759 

9 79767 


AsjOb 

0 93423 

9 97045 


BaO .. . 

0.54885 

9 73945 


AsjSs 

1 2607 

10 10059 

BaSOi 

Ba 

0.68847 

9.76972 


MgaAsjO? 

1 2620 

10 10107 


BaCU 

0 89227 

9.95050 

AsaSi 

As 

0 48310 

9 68404 


BaCl 2 . 2 H 20 . 

1 0466 

10.01880 


AsjOa 

0 G3788 

9 80474 


BaCOa 

0.84556 

9.92714 


AsjOa 

0.74107 

9 86986 


Ba(N03)2 

1 1198 

10 04813 


AsaSa 

0 79324 

9 89941 


BaO ... 

0 65701 

9.81767 

BaS04 

As 

0 21395 

9 33031 


BaOj . 

0 72556 

9 86067 


AsOs 

0 35104 

9 64536 


BaS . 

0 72582 

9 86083 


AsOi 

0 39674 

9 59850 

CO 2 . 

BaCOa 

4.4847 

10.65173 


AsaOa 

0 28250 

9 45101 


BaO . . . 

3.4847 

10.54216 


AsjOa 

0.32819 

9 51613 

Beryllium- 




MgaAflsU? 

As 

0 48257 

9 68356 

(gluciQum) 





AsOa 

0 79179 

9 89861 

Be=.9.02 





AsOa 

0 89487 

9 951 76 

Be 

BeO .. . . 

2 7738 

10 44308 


AfljOa 

0.63718 

9 80426 

BeClj 

BeO .... 

0 31301 

9 49556 


A 82 O 5 

0 74026 

9 86938 

BeO 

Be 

0 36051 

9.55692 


AsaSa 

0.79237 

9 89893 


BeCh 

3.1048 

10.50444 

MgNHt. 





BeS04.4H20 . 

7 0801 

10.86004 

AsO* 




BeSUi 




iHzO 

As 

0 39369 

9 69515 

4 H 2 O 

BeO . . 

0.14124 

9.14996 


AsOa. 

0 04595 

9 81020 

Bismuth: 





A 8 O 4 

1 0 73004 

9 86334 

Bi« 





A 82 O 3 

1 0 51982 

9 71585 

209 00 





AsaOa 

0.60390 

9 78097 

Bi 

BiAsOt 

1 6646 

10 22132 

Barium: 





BiaOa 

1.1148 

10 04721 

Ba« 





BiOCl . 

1 2462 

10 09659 

137 36 





BitSa 

1 2301 

10.08994 

Ba 

BaCOa . 

1 4369 

10 15742 

B 1 A 8 O 4 

Bi 

0 60073 

9.77868 


BaCrO* 

1 8446 

10.26689 


Bi 20 s . . . 

0 66971 

9.82589 


BaSiFa 

2 0342 

10 30840 

BiCNOala 





BaS04 

1 6993 

10 23028 

6 H 2 O 

Bi 208 

0 48031 

9 68152 

BaClj 

BaCOa.... 

0 94765 

I 9 97665 


BiOCl . 

0 63691 

9.72990 


BaCr04 ' 

1 2165 

10 08512 

B 12 O 3 

Bi 

0 89700 

9 96279 


BaSOt 

1 1207 

10 04950 


BiAsOi 

1.4932 

10.17411 

BaGs 





Bi(NOs)a. 



2 H 2 O 

BaSOi 

0 95544 

9 98020 


6 H 2 O 

2 0820 

10 31848 

BaCOa 

Ba 

0 69595 

9 84258 


BiOCl 

1 1178 

10 04838 


BaCh 

1 0552 

10 02335 


BiONOa 

1 2318 

10 09054 


BaCr04 

1 2837 

10 10847 


BitSa 

1 1034 

10 04273 


Ba(HCOa )2 

1 3143 

10 11868 

BiOCl. 

Bi 

0.80244 

9 90441 


BaO 

0 77702 

9 89043 


Bi(NOa) 3 . 




BaS04 

1 1827 

10 07286 


SHjO. . 

1 8625 

10 27010 


CO 2 

0 22298 

9.34827 


BiaOa 

0 89458 

9 95162 

BaCr04 

Ba 

0 54213 

9 73411 


BiONOa 

1.1019 

10 04216 


BaCh 

0 82202 

9 91488 

BiONOa.. 

BijOa . . . , 

0 81182 

9.90946 


BaCOa 

0 77898 

9 89153 


IBiOCl 

i 0 90749 

9 96784 


BaO 

0 60528 

9 78196 

BitSs. . . 

Bi 

0.81294 

9 91006 

BaFj . 

BaSiF* 

1.5934 

10 20233 


BiiOa . 

0 90630 

9.95727 

Ba(HC 




Boron: 




Oa)! 

BaCOa 

0 76088 

9 88132 

B-10.82 




Ba(NOa)i 

BaSOi 

0 89304 

9 95087 

B. . 

BiOi. 

3 2181 

10 50760 

BaO 

BaCOa 

1 2870 

10.10957 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

Loga- 

ritnm 

Boron: 



-10 

Cadmium: 



-10 

B ... 

liBF* 

11.637 

11.06585 

CdO... 

CdS04. . 

1.6235 

10 21044 

BOj. . 

B 3 O,... 

0 81317 

9.91018 

CdS... . 

Cd . 

0.77809 

9 89103 

BO:. 

B 2 O, 

0.59198 

9.77230 


CdCl 2 

1.2689 

10 10344 

B 2 O 3 

B. . 

0.31074 

9.49240 


Cd(N03)2 

1.6365 

10 21392 


BO 2 . 

1.2298 

10.08982 


CdO 

0 88884 

9 94882 


BOa 

1.6893 

10.32770 


CdS04 . 

1.4430 

10 15927 


B 4 O 7 

1.1149 

10.04723 

CdSOa . . 

Cd.. .. 

0 53921 

9 73176 


H 3 BO 3 . 

1.7761 

10.24947 


CdCL 

0 87938 

9 94418 


KBF 4 

3.6162 

10.56825 


Cd(N08)2 

1 1341 

10 05465 


NajB40v 




CdO. .. 

0.61596 

9 78956 


lOHjO .... 

2.7386 

10 43753 


CdS... 

0.69300 

9,84073 

B«07 

B 2 O 8 .. .1 

0.89696 

9 95277 

Calcium: 




H 5 B 03 

BaOa. . ! 

0.56303 

9 75053 

Ca- 40.08 





KBF 4 

2.0360 

10 30878 

BaSOi. . 

CaS .. 

0 30906 

9 49004 

KBF* 

B.. . 

0.085930 

8 93415 


CaS04 

0.58324 

9 76585 


B 2 O 8 

0.27653 

9.44175 


CaS04.2H20 

0 73761 

9.86783 


HjBOs. 

0.49116 

9.69122 

Ca.... 

CaCla 

2.7693 

10 44237 


Na2B407. 




CaCOa 

2 4973 

10 39746 


lOHjO. . 

0.75732 

9.87928 


C&Fi 

1 9481 

10 28961 

Na2B407 





CaO 

1 3992 

10 14588 

lOHiU 

B2O3 

0 36515 

9.56247 


CaSOa 

3 3967 

10 53106 


KBF*.. 

1.3204 

10.12072 


Cl 

1.7693 

10.24780 

Bromine: 




Caa(As 




Br- 




04)2 

MgaAsaO? 

0 77993 

9,89206 

79.916 




CaCla .. 

Ca. , 

0 36110 

9 55763 

Ag ... 

Br.. 

0.74079 

9.86969 


CaCOa 

0 90170 

9 95509 


BrOa .. 

1 1857 

10.07398 


CaO 

0 50525 

9 70351 


HBr 

0 75013 

9 87514 


CaSOi 

1 2266 

10 08869 

AgBr 

Br 

0.42555 

9 62895 


Cl.. 

0.63890 

9 80543 


BrOs . . 

0 68114 

9.83324 

CaCOa .. 

Ca .. 

0 40044 

9 60254 


HBr 

0.43091 

9.63439 


CaCla 

1 1089 

10 04491 

AgCl. . 

Br 

0 55754 

9 74628 


Ca(HC03)2 

1 6197 

10 20944 

Br . 

Ag .. 

1.3499 

10 13031 


CaO 

0 56030 

9 74842 


AgBr. 

2 3499 

10 37106 


CaS04 

1 3602 

10,13360 


AgCl.. . 

1.7936 

10 25372 


CaS04.2Hi0 

1 7202 

10.23657 


0 

0.10011 

9 00046 


CO 2 . . 

0 43970 

9 64316 

BrCh 

Ag. 

0 84337 

9.92602 


HCl... 

0.72865 

9 86252 


AgBr .. 

1 4681 

10.16676 

CaFi. 

Ca. . 

0.51332 

9.71039 

HBr . 

Ag 

1 3331 

10.12486 


CaSOa. 

1.7436 

10.24145 


AgBr. . 

2 3206 

10 36561 

Ca- 




0 . 

Br 

9.9895 

10.99954 

(HCOa )2 

CaCOa 

0 61740 

9 79055 

CadimuiD 





CaO. 

0 34592 

9 53898 

Cd- 




Ca(NOa )2 

NiOa 

0 65825 

9 81839 

112 41 




CaO 

Ca. 

0 71469 

9 85412 

Cd . 

CdCh 

1.6309 

10 21241 


CaCla 

1.9792 

10 29649 


Cd(N03)2 

2 1032 

10 32289 


CaCOa 

1.7848 

10 25158 


CdO. 

1.1423 

10 05779 


CaFa 

1 3923 

10 14373 


CdS 

1 2852 

10 10897 


Ca(HCOs )2 

2 8908 

10 46102 


CdSO; 

1 8546 

10.26824 


Caa(PO .)2 

1 8438 

10 26571 

CdClj. 

Cd 

0.61318 

9 78759 


CaS04 

2 4276 

10 38518 


CdO 

0.70045 

9.84538 


CaS04.2H20 

3 0701 

10 48716 


CdS 

0 78806 

9.89656 


Cl... 

1.2645 

10 10192 


CdS04 

1 1372 

10 05582 


COa. 

0 78477 

9 89474 

Cd(N08)a 

Cd . 

0 47546 

9 67711 


MgO 

0 71897 

9 85671 


CdO 

0.54313 

9 73490 


SOa.. 

1 4276 

10 15461 


CdS 

0 61106 

9 78608 

Caa(P04)2 

CaO. 

0 54236 

9 73429 


CdS04 

0 88176 

9 94535 


CbS04 

1.3166 

10 11947 

CdO ... 

Cd 

0.87540 

9.94221 


MgaPaOi 

0 71760 

9 85588 


CdClz 

1.4276 

10 16462 


(NH4)aP04 




Od(NOa)2 

1.8412 

10 26510 


I 2 M 0 O 3 

12.099 

11 08274 


CdS . 

1.1251 

10 05118 


PaOa . 

0.45764 

9 66052 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS>-(Continu€d) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

Loga- 

nthm 

Culcium: 



-10 

Carbon: 



-10 

CaS 

BaS04... 

3.2357 

10 50996 

CNS... . 

CuCNS 

2 0946 

10.32109 

CaSO^ 

BaS04 . . 

1 7146 

10 23415 

CO*. 

BaCO* 

4 4847 

10.65173 


Ca 

0 29440 

9 46894 


Ba(HCOa)* 

2 9470 

10.46638 


CaClj 

0 81529 

9 91131 


BaO 

3.4847 

10 64216 


CaCOs . 

0.73520 

9 86640 


C . . . . 

0.27289 

9.43699 


ICaFa .. 

0 57363 

9 75855 


CaCO* 

2 2743 

10 35684 


CaO . 

0 41193 

9 61482 


Ca(HCO *)2 

1 8418 

10 26525 


Caj(P04)j. 

0 75951 

9 88053 


CaO . 

1.2743 

10.10526 


ISOs .. 

0 58807 

9 76943 


CO, . ... 

1 3636 

10.18467 

Ca80* 

i 




CsjCO* 

7 4035 

10.86944 

2HiO 

BaSO*... 

1 3557 

10 13217 


CsHCO, 

4 4065 

10.64409 


CaCOs 

0 58134 

9.76443 


FeCO* 

2 6324 

10.42034 


CaO.... 

0 32572 

9 51284 


Fe(HCO *)2 

2 0209 

10.80664 


SO* .. 

0 46500 

9 66745 


K*CO,.. 

3 1402 

10 49696 

CaW04 

WO* . 

0 80628 

9 90595 


KHCO, 

2 2748 

10 35694 

Cl . 

Ca 

0 56519 

9 76220 


K 2 O 

2 1402 

10.33046 


CaCl 2 

1 5652 

10 19457 


LiaCO, 

1 6789 

10 22503 


CaO . 

0 79082 

9 89808 


LiHCO*. 

1 5442 

10 18869 

COs . 

CaCO* 

2 2743 

10 35684 


LiaO 

0 67894 

9.83183 


CaO . 

1 2743 

10 10526 


MgCO, 

1 9162 

10 28243 

HCl 

CaCO* 

1 3724 

10 13748 


Mg(HCOj)2 

1 6628 

10.22083 

MgjAsaO: 

Ca*(AB04)2 

1 2822 

10 10794 


MgO 

0 91616 

9 96107 

MgO 

CaO 

1 3909 

10 14329 


MnCO, 

2 6117 

10 41692 

MgaPiO: 

Ca3(P04)2 . 

1 3935 

10.14412 


Mn(HCO*) 2 . 

2 0106 

10 30331 

mih 





MnO 

1 0117 

10 20728 

PO 4 . 





NazCO, 

2 4086 

10 38177 

12 M 0 O 3 

Caj(P04)2 

0 082654 

8 91726 


NaHCO, 

1 9090 

10 28081 

NsOfi 

Ca(N03)2 

1 5192 

10 18161 


Na*0 . 

1 4088 

10 14880 

P 2 O 6 

Caj(P04)2 

2 1851 

10 33948 


(NH4)2C0, 

2 1834 

10 33913 

SOs. 

CaO 

0 70047 

9 84539 


NH 4 HCO, 

1 7964 

10 25440 


CaS04 

1 7005 

10 23067 


PbCO, 

6 0718 

10 78332 


CaS04.2H20 

2 1505 

10 33255 


Rb*CO, 

5 2481 

10 72000 

WOs 

CaW04. . 

1.2418 

10 09405 


RbHCO* 

3 3287 

10.52228 

Carbon; 





RbiO 

4 2481 

10 62820 

C“ 12.01 





SrCO, 

3.3547 

10 52565 

Ag 

CN 

0 24118 

9 38233 


Sr(HC08)2 

2 3820 

10 37695 


HCN . 

0 25052 

9.39884 


SrO 

2 3547 

10 37193 


KCN . . 

0 60358 

9 78073 

CO*. 

BaCO, 

3 2890 

10 61706 

AgCN 

CN. . 

0 19431 

9 28850 


CO 2 . 

0 73338 

9 86533 


HCN.. 

0 20184 

9 30501 

C 82 CO* 

CO 2 . 

0 13507 

9 13066 


KCN. 

0.48630 

9 68690 

CbHCO* 

CO* 

0 22694 

9 35591 

AgCNS 

CNS . 

0 34996 

9 54401 

CuCNS 

CNS 

0 47743 

9 67891 

BaCOs 

C ... 

0 060850 

8 78426 

FeCO* 

CO* . 

0 37989 

9 57966 


CO* 

0 22298 

9 34827 

Fe 


1 



CO* . .. 

0.30405 

9 48294 

(HCO*)* 

C 02 . 

0.49484 

9 69446 

BaO . 

C 02 

0 28697 

9.45784 

HCN.. 

Ag 

3 9917 

10 60116 


CO*, bicar- 




AgCN 

4 9544 

10 69499 


bonate 

0 57394 

9 75887 

KCN 


1 6568 

10 21927 

BaS04 

CNS . . 

0 24881 

9 39587 


AaCN 

2 0564 

10 31310 

C 

BaCOs . 

16 434 

11 21574 

KjCO* 

CO*. .. 

0 31845 

9.50304 


CO 2 

3 6644 

10 56401 

KHCO* 

CO,. . . . 

0.43960 

9 64306 

CaCOs 

CO* 

0 43970 

9 64316 

KiO 

CO*. 

0.46724 

9 66954 

Ca 




L 12 CO*. 

CO* 

0 69562 

9 77497 

(HC03)2 

CO 2 

0 54294 

9 73475 

LiHCOa. 

CO* 

0 64760 

9 81131 

CaO .. 

CO 2 .. 

0 78477 

9 89474 

LizO 

CO* ... 

1 4729 

10 16817 


CO 2 , bicar- 



MgCOa.. 

CO* 

0.52188 

9 71757 


bonate 

1 5695 

10 19577 

Mg 




CN 

Ag 

4 1464 

10 61767 

(HCO.)* 

CO* 

0.60141 

9 77917 


AgCN 

6.1464 

10 71150 

MgO. 

CO*.... 

1.0915 

10 03803 

CNS . 

AgCNS 

2.8575 

10.45599 

MnCOt 

CO* 

0.88290 

9 58308 


BaSOi 

4.0191 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

(.Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

If 

Carbon: 



-10 

Cesium: 



-10 

Mn 




Cs- 




(HC0s)2 

MnO.... 

CO 2 

0.49738 

9.69669 

132.91 




CO, 

0 62047 

9 79272 

AgCl 

CsCl . 

1 1746 

10 06990 

NaiCO] 

CO, ... 

0.41517 

9 61823 

Cl 

Cs 

3.7485 

10 57386 

NaHCOs 

C 02 . .. 

0 62383 

9 71919 


CsCl . 

4.7485 

10 67655 

NaaO . 

C 02 

0.70991 

9 85120 

Cs .. 

Cl . 

0.26677 

9 42614 

(NH4)2. 





CsCl 

1 2668 

10 10270 

CO,.. 

CO, .. 

0 45800 

9 66087 


CbsCO, 

1 2258 

10 08840 

NH, 





CssO 

1 0602 

10 02538 

HCO,. 

CO, 

0 55668 

9 74560 


CsJ^tCle 

2 5348 

10 40394 

PbCO, . 

C 02 . . 

0 16470 

9 21668 


CsiSOi 

1.3614 

10 13398 

RbaCO, 

C 02 . . . . 

0 19054 

9 28000 

CsCl 

AgCl 

0 85134 

9 93010 

RhHCO^ 

CO, .. 

0 30041 

9 47772 


Cl 

0 21069 

9 32345 

Rb,0... 

CO, 

0.23540 

9 37180 


Cs 

0 78941 

9 89730 

SrCO,. . . 

CO, 

0 29809 

9.47435 


CsiiO 

0.83692 

9 92268 

Sr 





CsdPtClb 

2 0010 

10 30124 

(HCO,), 

CO, .... 

0.41981 

9.62305 


CsaSOi 

1 0747 

10 03128 

SrO 

CO, . 

0.42468 

9.62807 

CsaCO, 

Cs 

0 81582 

9 91160 

Cerium: 





CszPtClb 

2 0679 

10 31553 

Ce- 





CsaSOi 

1 1106 

10 04557 

140.13 




Cb,0 . 

Cs 

0.94323 

9 97462 

Ce 

Cea( 0 , 04 ) 3 . 
& 2 O... 




CsCl 

1 1949 

10 07732 
10 37855 


2.1350 

10 32941 


CszPtClG 

2 3909 


Ce(N03)4 . . 

2.7700 

10 44248 


C 82 SO 4 

1.2841 

10.10859 


Ce(N03)4. 

(jm4N0,)2. 




SO, 

0 28408 

9 45344 




CszPtCle 

CJb 

0 39451 

9 59606 


H 2 O . 

4 0411 

10 60650 


CsCl 

0 49976 

9 69876 


CeO, . . 

1 2284 

10 08933 


CsaCO, 

0 48358 

9 68447 


CejOs. 

1 1713 

10 06866 


CszO 

0 41826 

9.62145 


Ce2(S04)3 . . 

2 0283 

10.30712 

CsaSOi 

Cs 

0 73466 

9 86602 

Cea. 





CsCl 

0 93051 

9 96872 

(0,04),. 





C 82 CO 3 . . 

0 90038 

9 95443 

3H,0 . 

Ce 

0 46837 

9 67059 


Cs,0 . . . 

0 77877 

9 89141 


Ce,(S04)3... 

0.94998 

9 97772 

SO .1 

Cs,0. . . . 

3.6201 

10 64666 

Ce(NOa)4 

Ce ... . 

0 36101 

9 55752 

Chlorine- 




CeOz 

0 44345 

9 64684 

Cl= 





CeaO,. . 

0 42284 

9 62617 

35.457 




Ce(NO,)4 

(NH4 




Ag 

Cl .... 

HQ 

0.32867 

0 33802 

9 51676 

9 52894 

NO,),. 




AgCl. 

Cl ... 

0.24737 

9.39334 

H 2 O 

Ce 

0 24746 

9 39350 

CIO., . 

0 58224 

9 76510 


CeOz 

0 30397 

9 48283 


CIO 4 . 

0 69387 

9 84128 


CejO,. . . . 

0 28684 

9 46216 


HQ . . 

0 25440 

9 40552 

CeOa 

Ce 

0 81409 

9 91067 

BaCrOi 

Cl . 

0.27988 

9 44698 


Ce(NO,)4 

2 2551 

10 35316 

Ca 

Cl 

1 7693 

10 24780 


C6(N0,)4. 



Cl 

Ag 

3 0420 

10 48324 


(NHiNO,), 




AgCl 

4 0426 

10 60666 


H 2 O 

3 2898 

10 51717 


BaCrOi 

3 6729 

10 55302 

CezO, 

iCcO, 

0 95352 

9 97933 


Ca 

0 66519 

9 76220 

Ce 

0 85377 

9 93134 


HCl 

1 0284 

10 01218 


Ce(NOa)4 

2 3650 

10 37383 


K 

1 1026 

10 04243 


Ce(N03)4 




KQ 

2 1026 

10 32276 


^H4N03)2 

3 4502 

10 53784 


Li 

Mg 

0 19673 

0 34296 

9 29166 
9 53523 


CeO,. 

1 0487 

10 02067 


MgCI, 

1 3430 

10.12806 

Cea(S04)» 

Cea( 804)3 

1 7317 

10 23847 


MnO, 

1 2269 

10 08844 

Ce 

0 49303 

9 69288 


Na 

0.64859 

9 81197 


Ce,(C,04)3. 

3 H 2 O 




NaCl 

1 6486 

10 21711 


1 0627 

10 02228 


NH 4 

0 50880 

9 70654 


Ce,Oi 

0 57748 

1 9 76153 


PbCrO* 

4 6579 

10 65877 





ao, 

Aga 

1 7176 

10 23490 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

Loga- 

rithm 

Chlonne: 



-10 

Chromium: 



-10 

CIO,. . 

KCl 

0.89331 

9.95100 

PbCrO*.. 

[Jr,(S04),. 


10 04468 

NaCl 

0.70041 

9 84535 


18HjO ... 

1 1084 

CIO 4 .... 

AgCl. ... 

m ... 

1.4412 

10 15872 


KsCrOi 

0.60084 

9 77876 

0 74960 

9 87483 


KaCrjOr 

0.45513 

9 65813 


Naa 

0.58773 

9 76918 

Cobalt: 




HCl. 

Ag .. 

2.9584 

10 47106 

Co» 





AgCl . . 

NH 4 CI 

(NHilzSOi. 

3.9308 

10 59448 

58.94 





1 4671 
1.8119 

10 16646 
10.25813 

Co.. 

Co(NO,)j. 

6 H 2 O . . 

4.9381 

10.69356 

K 

Cl 

0 90692 

9.95757 


Co(NO,),. 


10.88499 

KCl . 

Cl 

0 47559 

9.67724 


(KNO,), ... 

7.6785 

CIO, . 

1 1194 

10.04900 


CoO 

1 2715 

10 10430 


CIO 4 

1 3340 

10 12517 


CoaOt . . 

1.3620 

10 13416 

Li 

Cl 

5 1091 

10 70834 


C 0 SO 4 . . 

2 6298 

10 41092 

Mg 

Cl 

2.9159 

10.46477 


Co804.7H,0 

4 7695 

10.67847 

MgCb. . . 

Cl . .. 

0.74463 

9 87194 


(CoSOt), 

7 0644 

10 84908 

MuOj.. 

Cl 

0.81576 

9.91156 

Co(NO,)2 

(KaSOt),. 

Na .. 

Cl 

1 5418 

10 18803 


0.20251 

9 30644 

NaCl . 

Cl 

0 60658 

9 78289 

OH,0 

Co 

CIO, . . 

1 4277 

10 15465 

Co(N02), 

Co 

0 13032 

9 11501 


C 104 

1 7015 

10 23082 

(KNO 2 ), 

NHi .. 

Cl 

1 9654 

10 29340 


CoO. . 

0 16570 

9 21931 

NH 4 CI 

tNHi), 

SO 4 . 

HCl. 

0.68162 

9 83354 

CoO . 

Co 

CoCNOa), 

0 78650 

9 89570 

10 78069 

HCl... 

0 55191 

9 74187 


(KNOO, . 

6 0352 

PbCrOi 

Cl . . 

0 21940 

9 34123 


CoiOt . 

1 0712 

10 02986 

Chromium: 



C 0 SO 4 

2 0683 

10.31562 

Cr*> 





(CoSOt),. 



52.01 





(K,S04),.. . 

5 5562 

10 74477 

BaCrOi 

Cr 

0.20527 

9 31233 

CojOt. 

Co ... 

0 73424 

9 86584 

CrO, . 

0.39472 

9 59629 


CoO 

0 93356 

9 97014 


Cr04 .. 

0 45787 

9.66074 

CoSOt . 

Co 

0 38026 

9 58008 


CnOa ! 

CrilSOt),. 

0 30000 

9 47712 

C 0 SO 4 . 

CoO 

0.48348 

0 20967 

9 68438 


I 8 H 2 O. 

1 4139 

10 15043 

7 H 2 O 

Co 

9 32153 

Cr . 

BaCrOt . 

4 8716 

10 68767 


CoO.. . 

0.26658 

9 42583 

CraO, 

1 4014 

10.16478 

(CoSOh),. 


PbCrOt 

6.2146 

10 79341 


0 14155 

9 15092 

CrO,. . 

BaCrOt 

2 5334 

10 40371 

(KjSOt), 

Co 

CrjO* 

0.76002 

9 88083 


CoO.... 

1 0.17998 

9 25523 


K2Cr04 

1.9418 

10 28821 

Columbium- 





KjCrjOi 

1 4709 

10 16759 

(niobium) 





PbCrO,. . 

3 2319 

10 50945 

Cb« 



1 

CrO*.... 

BaCr04 

2 1840 

10 33926 

92 91 

CbaO,.... 

1 4305 

10 15560 

PbCrO, 

2 7861 

10 44500 

Cb 

CrjOa 

BaCrOi 

3 3334 

10.52288 

CbjO,. 

Cb 

0 69904 

9 84450 

Cr . . 

0 68425 

9 83522 

Copper: 





CrO, .. 

1.3157 

10.11917 

Cu«63 57 

CuiCtHjO,. ! 




CrO, 

1 5262 

10 18362 

Cu 




PbCr'Oi... 

4 2523 

10.62863 


(AaOa),.... 

3 9871 

10 60065 

Cri{304)8 

ISHtO 



CuCNS... . 

1.9136 

10 28185 

BaCrO, ... . 

0.70725 

9 84957 


CuO .. 

1 2517 

10 09750 

PbCrO,.. . 

0 90223 

9.95532 


CusO 

1 1258 

10 05148 

KiCrOi 

CrO, . . 

0 51498 

9 71179 


CujS 

1.2522 

10 09766 

PbCrOi. 

1 6643 

10 22124 


CuSOt. 

3.9281 

10 69419 

KjOjOt . 

CrO, . . . . 

0.67985 

9.83241 

Cu,C,. 

6HsO.. . 

PbCrO,. 

2 1972 

10.34187 




PbCrOi . 

Cr . . 

0.16091 

9 20659 

HiO,. 



9 39935 

CrOi. . . . 

0.30942 

9.49055 

(AbCH), 

Cu 

0.25081 


Cr04 ... 

0 35892 

9 55500 


MgiAfliOr . . 

0.91868 

0.96316 


CrsOs . . 

0 23516 

9.37137 

CuCNS 

Cu 

0.52257 

9 71815 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

Logar 

rithm 

CoMier: 

CuCNS 

CuO 

0.65410 

-10 

9.31564 

Flum-ine: 

KsSiFb... 

HaSiFa. 

0.65414 

~10 

9.81667 

CuO.. . 

Oa.. . 

0.79892 

9 90250 


KF . 

0.52754 

9.72226 


CuCNS. 

1.5288 

10.18436 


SiFe. 

0.64499 

9.80065 


CuaS 

1.0004 

10.00016 

SiFi 

BaSiFs 

2.6852 

10.42897 


CuS04. 




HaSiFfi. 

1 3845 

10.14131 


6H2O. . 

3.1383 

10.49669 

SiF# 

BaSiFs . 

1.9669 

10 20679 

CusO . 

Cu. . . . 

0.88822 

9.94852 


CaFa .. 

1.6489 

10 21719 


CuiS 

1.1122 

10.04618 


HaSiFe 

1.0142 

10 00612 

Cu»S... 

Cu 

0.79862 

9 90234 


KaSiFe.. . 

1 5504 1 

10.19045 


CuO . . . 

0.99962 

9.99984 

Qallium: 





CuaO . . 

0.89912 

9.95382 

Ga- 





CuSOi. 



69.72 





6H2O 

3.1371 

10.49652 

Ga... . 

GaaOs 

1.3442 

10 12847 

CuS04- 





GaaSs 

1.6898 

10.22782 

SHtO 

Cu 

0.25457 

9 40581 

GaaOj. . 

Ga 

0 74392 

9.87153 

CuO 

0.31865 

9 50331 

GaaSa 

Ga 

0.59180 

9.77218 


CuaS 

0.31877 

9.50348 

Germanium: 




MgzAfl207 

CuaCaHsOa. 



Ge- 





(AsOiia . . . 

1 0885 

10 03684 

72.60 




Erbium: 



Ge. .. 

GeOa 

1.4408 

10.15860 

Er=» 





KaGeFe.. . 

3.6473 

10 56197 

167.2 




GeOa 

Ge 

0 69407 

9.84140 

Er 

EraOa. 

1 1435 

10 05825 

KaGeFs 

Ge 

0.27418 

9.43603 

ErjOj 

Er 

0.87448 

9 94175 

Gold: 




Fluorine: 




Au- 




F» 19.000 




197.2 


i 


BaFs . 

BaSiFa 

1 .5934 

10.20233 

Au 

AuClj 

1.5394 

10.18735 

BaSiFt 

BaFa I 

0.62759 

9 79767 


HAuCU. 1 




F.. 1 

0.40799 

9 61065 


4HjO 


10.32010 


HF . 

0.42903 

9 63310 


KAu(CN)4. 

2.0898 1 



HaSiFe 

0 51563 

9 71233 


HaO 

1.8174 

10 25944 


S1F4. 

0 37241 

9 57103 

AuCls.. . . 

Au 

0.64960 

9.81265 


SiF*.... 

0.50841 

9 70621 

HAuCU. 




CaF:.. 

F . . 

0 48668 

9 68724 

4HaO 

Au 

0.47852 

9.67990 


HF 

0 51250 

9 70970 

KAu(CN). 





HaSiFfl. 

0 61508 

9 78893 

HaO. 

Au 

0 65025 

9 74056 


SiFe. .. 

0 60647 

9 78281 

H^ogen: 




CaSOi 

F .. 

0 27912 

9.44580 





HF 

0.29393 

9.46825 

1.0081 




F... . 

BaSiFe 

2 4511 

10 38935 

AgCNS . 

HCNS... 

0.35603 

9.55149 


CaFa 

2.0547 

10.31276 

BaSOi.. 

HCNS... 

0 25313 

9.40335 


CaS04 

3.5826 

10.55420 

CuCNS 

HCNS... 

0 48571 

9.68638 


HaSiFo 

1.2638 

10 10169 

H 

HaO. 

8.9357 

10 96113 


KaSiF* 

1.9320 

10 28602 


0 

7.9857 

10.89969 

HF... 

BaSiFe 

2.3276 

10 36690 

HCNS... 

AgCNS 

2 8087 

10.44851 


CaFi 

1.9512 

10.29030 


BaS04 

3 9505 

10 59665 


CaS04 

3 4021 

10 53175 


CuCNS . 

2 0688 

10 31362 


KaSiF* . 

1 8347 

10 26356 

HaO 

H 

0 11191 

9 04887 

2HF ,. . 

HaSiFs 

3.6004 

10 $5636 

0 

|H.... 

0.12601 

9.10041 

eHF ... 

HaSiFe 

1.2001 

10 07924 

Indium: 



HiSiFft.. 

BaSiFe 

1.9394 

10 28767 

In- 





CaFa. 

1.6258 

10.21107 

114.76 





F . . 

0 79125 

9 89831 

In 

luaOs . 

1.2091 

10 08247 


2HF. . . 

0.27774 

9.44364 


InaSi 

1 4190 

10 15200 


6HF 

0.83323 

9 92076 

InaOa. . 

In 

0 82704 

9.91753 


KaSiFe 

1.5287 

10 18433 

InaSf . . 

In 

0.70470 

9.84800 


S1F4 . 

0 72226 

9.85869 

Iodine: 




SiF« 

0 98601 

9.99388 

I- 126.92 




KF 

KaSiFe 

1 8956 

10 27774 

Ag ... 

HI .. 

1.1858 

10 07402 

KaSiF#... 

F.. 

0.51759 

9.71398 

I .. 

1.1766 

10.07050 


HF ,. 

0 54505 

9.73644 

AgCl . 

I. 

1 

0.88547 

9.94717 


1456 





GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS — (Continued) 


Weigiied 

Sought 

Factor 

Loga- 

nthm 

Weighed 

Sought 

Factor 

Loga- 

rithm 

iodine: 

HI 

0.54484 

-10 

Iron: 



-10 

Agl... 

9 73627 

FeCh 

FesOa . 

0 49220 

9 69214 


1 

0.54055 

9 73283 

Fe7(CN)i8, 





lOa.. 

0.74497 

9 87214 

Prussian 





IO 4 . 

0.81312 

9 91015 

blue 

c& ■ 

2 2600 

10 35412 


I 2 O 5 . 

0.71090 

9 85181 


0.64507 

9 73645 

HI.. 

IjOt 

0.77906 

9 8915b 

FeCOs 

C 02 

0.37989 

9 57966 

A«t 

0 84329 

9 92598 


FeO 

0 62011 

9 79247 



1.8354 

10.26373 


FejOs 

0,68017 

9.83832 


Pd 

0 41703 

9.62017 

Fe 




Pdlj 

1 4092 

10.14896 

(HCOsli 

CO 2 . 

0.49484 

9.69446 

I . 

Til 

2.5898 

10 41327 

Fe 

0 31393 

9 49683 

Ag 

0 84998 

9 92941 


FeO . 

0 40388 

9.60625 


AgCl 

1 1293 

10 05283 


FeiOa 

0 44885 

9.65210 


Agl . 

1 8500 

10 26717 

FeO 

CO 2 

0 61261 

9.78719 


Pd. 

0.42034 

9 62360 


Fe 

0 77728 

9 89058 


I'dla 

1 4203 

10 15239 


FeCOa 

1 6126 

10.20753 

lOa.. . 

TU 

2 6104 

10 41670 


FelHCOs)^ 

2 4760 

10.39375 

Agl 

1 3423 

10 12786 


FciOa 

1 1114 

10 04586 

j 

Pdl2 

1 0306 

10 01308 


FeP04 

2 0994 

10 32209 

IO 4 1 

TU 

1 8941 

!l0 27740 


FeS 

1 2236 

10 08762 

Agl 

1 2298 

10 08985 


SOs .. 

1 1144 

10 04705 


IMIj 

TU 

0 94422 

9 97507 

FeaOi 

Fe 

0 69940 

9 84472 


1 7353 

10 23938 


FeCU 

2 0317 

10 30786 

I 2 O 6 

Agl 

1 4067 

10 14819 


FeCOa . 

1 4510 

10 16168 


Pdl2 

1 0800 

10 03342 


Fe(HCOa )2 

2 2279 

10 34790 

I 2 O 7 

TU 

1 9848 

ilO 29773 


MHCOala 

2 9922 

10 47599 

Agl 

1 2836 

10 10844 


FeO ... 

0 89980 

9 95415 


Pdlj 

0 98551 

1 9 99366 


Fe304 

1 0 96660 

9 98525 


TU 

1 8112 

10 25797 


FePOi 

1 8890 

10 27624 

Pd.. 

HI 

2 3979 

10.37983 


FeS 

1 1010 

10 04177 


I 

2 3790 

10 37640 


FeS04 

1 9026 

10 27934 

Pdl2 

HI .. 

0 70965 

9 85104 


FeS04.7H20 

3 4821 

10 54185 


I 

0 70406 

9 84761 


FeS04. 



IO 3 

0 97032 

9 98692 


(NH4)2SOi 

* 4 9115 



IO 4 

1 0591 

10 02493 


6 H 20 


10 69122 


I 2 O 6 

0 92594 

9 06658 


Fe2(S04)3 

FeiOa 

2 5041 

10 39866 


I 2 O 7 . 

1 0147 

10 00634 

Fe304 

1 0346 

10 01475 

Tir 

HI . 

0 38613 

9 58673 

FeP04 

Fe 

0 37024 

9 56849 


I 

0 38309 

9 58330 


iFeO . 

0 47633 

9 67791 


IOj 

0 52796 

9 72260 


Fe203 

0 52805 

9 72267 


IO 4 

i 0 57626 

9 76062 

FeS.. 

Fe 

0 63527 

9 80296 


I 2 O 6 

0 50382 

9 70227 


FeO 

0 81729 

9 91238 


IjOt 

0 55211 

! 9 74203 


FejOs 

0 90830 

9 95823 

Iron: 




FeS04 

Fe 

0 56761 

9 56539 

Fe- 55.84 





FesO,! 

0 52561 

9 72066 

Ag 

Fe 7 (CN)i 8 , 



FeS04 

SOs 

0 62706 

9 72186 

Prussian blue 

0 44247 

9 64588 




CN 1 

FeT(CN ),8 

1 8346 

10 26355 

7 H. 2 O 

Fe 

0 20085 

9 30288 

CO 2 

FeCO* 

2 6324 

10 42034 


FejOa 

0 28718 

9 45815 

1 

Fe(HCOsl 2 

2 0209 

10 30554 

FeSO, 





FeO 

1 6324 

10 21281 

(NH4)2 

SO 4 . 




Fe . 

Fe(HC03)2 

3 1855 

10 50317 




FeO . 

1 2865 

10 10942 

6 H 2 O 

Fe 

0 14240 

9 15351 


Fe203 

1 4298 

10 15528 


FejOa 

0 20360 

9 30878 


FeP04 . 

2 7009 

10 43151 

Fe2(S04)H 

FesOs 

0 39934 

9.60134 


FeS .. 

1 5741 

10 19704 

MgjAssO? 

FeA804 ' 

1 2646 

10.09850 


FeSOa.. 

2 7203 

10 43461 

SOs . . 

FeO 

0 89733 

9 66295 


FeSOa. 




FeS04 

1.8973 

10.27814 


THjO 

4 9788 

10 69712 

Lanthanum: 





FeS04(NH4)2 


10 84649 

La>- 





SO 4 . 6 H 2 O 

7 0225 

138.92 




F 6 A 8 O 4 

MgjAsaO?. 

0 79707 

9 90150 

La 

LaiOs 

1 1728 

10 08921 


1457 




GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS — (Continued) 


Weighed 

Sought 

Factor 

Loga- 

ritiim 

Weighed 

Sought 

Factor 

Loga 

ntbm 

T.aTif;hAniim; 



-10 

Lead; 



-10 

LasOs 

La 

0.85269 

9.93079 

PbS04. 

(PbC08)2. 


Jjead: 





Pb(OH)2 . 

0 85256 

9 93072 

Pb- 





PbCr04 . 

1 0658 

10 02767 

207.21 

BaSO* 

PbS04 

1 2992 

10 11369 


Pb(N08)2 . . 
PbO 

1 0922 

0 73601 
0.78877 

10 03829 

Q 

Pb 

PbCl2 

1 3422 

10 12783 


PbO* 

9 89696 


PbCOa . 

1 2896 

10 11046 


PbsO, 

0 75360 

9 87714 


(PbC03)2. 




PbS . . 

0 78897 

9 89706 


Pb(OH)2 . 

1 2478 

10 09614 

Lithium; 





PbCr04 

1 5599 

10 19309 

Li -6 940 





PbO 

1 0772 

10 03230 

CO 2 

LizCOs 

1 6789 

10 22503 


Pb02 

1 1544 

10 06237 


L 1 HCO 3 

1 5442 

10 18869 


Pb(OH)2 

PbS 

1 1642 

10 06601 


L 12 O 

0 67894 

9 83183 


1 1547 

10 06248 

Li.. 

LiCl 

6 1091 

10 78598 

Pb(CjH80 

PbS04.. 

1 4636 

10 16542 


L 12 CO 3 

5 3235 

10 72620 

PbCr04 




LhO 

2 1527 

10 33299 

2)^3HsO 

0 85204 

9 93046 


L]8P04 

5 5620 

10 74523 


PbS04 

0 79946 

9 90279 


Ll2S04 

7 9207 

10 89677 

PbCla 

Pb 

0 74503 

9 87217 

LiCl... 

li 

0 16369 

9 21402 


PbO 

0 80256 

9 90448 


LhCOz 

0 87141 

9 94022 

PbCOa 

Pb . 

0 77543 

9 88954 


L 12 O 

0 35238 

9 54702 


PbO ... 

0 83530 

9 92184 


Ll8P04 

0 91044 

9 95925 

(PbC03)2 

PbS04 

1 1349 

10 05496 


LiiiS04 

1.2966 

10 11279 




LijOOa. 

CO*. . 

0 59562 

9 77497 

Pb(OH)2 

Pb ... 

0 80141 

9 90386 


Li. 

0 18785 

9 27380 


PbCrOi 

1 2501 

10 09694 


LiCl, . 

1 1476 

10 06978 

PbCr04 

PbS04 

1 1729 

10 06928 


LiHCOs 

1 8394 

10 26469 

Pb 

0 64108 

9 80691 


LijO 

0 40438 

9 60679 


Pb(C'2HsU2)2 




L 18 PO 4 

1 0448 

10 01903 


3H20 

1 1737 

10 06954 

LiHCOa. 

CO*. . 

0 64760 

9 81131 


(PbC03)2. 




LiiCOs 

0 54364 

9 73531 


Pb(0H)2 

0 79994 

9 90306 


Li20 

0 21984 

9 34211 


PbO 

0 69058 

9 83922 


Li8P04 

0 56800 

9 75435 


Pb304 . 

0 70708 

9 84947 

L 12 O . 

CO* . . 

1 4729 

10 16817 


PbS04 

0 93828 

9 97233 


Li 

0 46452 

9 66701 

Pb(NOj)2 

PbO 

0 67389 

9 82859 


LiCI 

2 8378 

10 45298 


PbOa 

0 72220 

9 85865 


Li2CO.a 

2 4729 

10 39321 

PbO 

PbS04 

0 91560 

9 96171 


L 1 HCO 3 

4 5487 

10 65789 

Pb 

0 92832 

9 96770 


LiaPOi 

2 5837 

10 41224 


PbCl2 

1.2460 

10 09552 


Li2S04 . 

3 6794 

10 56578 


PbCOs 

1.1972 

10 07816 


SO 3 

2 6794 

10 42803 


PbCr04 

1 4481 

10 16078 

Li3P04. 

Li 

0 17979 

9 25477 


Pb(N03)2 . . 

1 4839 

10 17141 


LiCl 

1 0984 

10 04075 


Pb02 .. 

1 0717 

10.03007 


UiCO, 

0 95712 

9 98097 


PbS . 

1.0720 

10 03017 


LiHCOs 

1 7006 

10 24565 

Pb02 

Pb804.... 

1 3587 

10.13312 


Li20 

0 38705 

9 58776 

Pb 

0 86623 

9 93763 


Li2S04 

1 4241 

10 15354 


Pb(N03)2 

1 3847 

10.14135 


Li2S04.H20 

1 6575 

10 21944 


PbO . . 

0 93311 

9 96993 

Li2S04 1 

Li 

0 12625 

9 10123 

Pba04 

PbS04.. 

1 2678 

10 10305 


LiCl . 

0 77128 

9 88721 

PbCr04. 

1 4143 

10 15053 


L 12 O 

0 27178 

9 43422 

Pb(OH)2 

PbS.. 

PbS04 . 

1 3270 

10.12286 


L 13 PO 4 

0 70220 

9 84646 

Pb 

Pb .... 

0.85899 

0 86601 

9 93399 
9 93752 

Li2S04. 

SOs . 

1 

0 72822 

9 86226 


PbO .. . 

0.93288 

9 96983 

H 2 O 

Li8P04 

0 60333 

9 78056 


PbSOi.... 

1 2675 

10.10294 

SOs ... 

LisO 

0 37322 

9 57197 

PbS04. 

BaS04 . 

0 76968 

9 88631 

LizSOi 

1.3732 

10 13774 


Pb . . 

0.68325 

9 83458 

Magnesium; 




Pb(C2H,02)2. 



Mg= 





3 H 2 O. . . 

1.2509 

10 09721 

24.32 





PbCOa . 

0.88113 

9 94504 

BaSOa.. 

MgS04 

0 51572 

9 71242 






Mg804.7H*0. 

1 0660 

10.02367 


1458 



GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Lop- 

nthm 

Weighed 

Sought 

Factor 

Loga- 

rithm 

Magnesium: 

Mg . .. 


-10 

Magnesium: 



-10 

Br . . 

0 15216 

9 18230 

MgS 04 . 





MgBrz . 

1 1522 

10 06151 

7 H 2 O . 

MgjPjOi . . 

0.45153 

9 65469 


MgBr2.6H20 

1 8285 

10 26209 


SO 3 

0 32480 

9.51161 

Cl . ... 

Mg , . 

0.34295 

9 53523 

SO 3 

MgO 

0.50362 

9.70210 


MgCla . 

1 3430 

10 1280o 


MgSOi 

1.5036 

10.17714 

CO 2 

MgCl 2 .Gil 20 . 

2 8073 

10.45747 


Mg304.7H20.. . 

3.0789 

10.48839 

MgCOs 

1 9162 

10 28243 

Manganese: 




MgO . 

0 91616 

9 96197 

Mn= 




I . 

Mg 

0 095808 

8 98140 

54.93 





Mgl 2 .. . 

Br., 

1 0958 

10 03973 


MnS04 

0.64686 

9.81081 

Mg .. . 

6 5720 

10 81770 

CO 2 .. . 

MnCOs. . . . 

2.6117 

10 41692 


Cl . 

2 9159 

10 46477 


MnO 

1 6117 

10 20728 


I... . 

10 438 

11 01860 

Mn . 

MnCOa 

2.0925 

10.32066 


MgCOs . 

3 4675 

10 54002 


MnO . . . . 

1.2913 

10.11102 


MgO 

1 6579 

10 21956 


MnaOs 

1 4360 

10 15743 


Mg2P207 

4 5765 

10 66053 


Mns04 

1.3884 

10 14251 


MgS04 

4 9498 

10 69459 


Mn2p207 . 

2.5885 

10.41220 

MgiJrj 

Br .. 

0 86794 

9 93849 

MnCOs 

CO 3 ... . 

0.38200 

9 68308 

MgBr 2 . 





Mn . 

0.47790 

9 67934 

6 H 2 O 

Br . 

0 54690 

9 73791 


Mn(HC03)2. 

1.6396 

10 18742 

UgCh 

Cl 

0 74463 

9 87194 


MnO .... 

0 61710 

9.79036 


Mg2P207 

1.1687 

10.06770 


Mna04 

0.66351 

9.82184 

MgCb. 






1 2346 

10 09154 

6 H >0 

Cl 

0 34876 

9 64253 


MnS 

0 75683 

9 87900 


Mg2P207 

0 54738 

9 73829 


MnS04 

1.3136 

10.11848 

MgCln. 

KCl. 



Mn 

(HC03)2 

MnCOs . 

0.64950 

9.81258 

6 H 2 O 

Mg2p207 

CO 2 . i 

0 40053 

9 60263 

MnO... 

0 40081 

9.60294 

MgCOa.. 

0 52188 

9 71757 


MnsOi. 

0 43095 

9.63443 


Mg 

0 28839 

9.45998 

MnO.... 

CO 2 ., . 

0 62047 

9.79272 



1 7355 

10 23943 


Mn . 

0.77443 

9.88898 


0 47812 

9 67954 


MnCOs 

1.6205 

10 20964 


Mg2P207 

1 3198 

10 12051 


Mn(HC03)2. 

2 4949 

10 39706 

Mr 




MnaOs 

1.1128 

10 04641 

(HCO.i)j 

MgCOs. 

0 57620 

9 76057 


Mn»04 

1.0762 

10.03149 

MgO 

0 27549 

9,44011 


Mn2Pi07 

2.0007 

10 30118 


Mg2P207 

0 76047 

9 88108 


MnS 

1 2264 

10 08864 

Mgir . 

I. . .. 

0 91257 

9 96027 


Mn804 

2.1287 

10 32812 

MgO . . 

C 02 . 

1 0915 1 

10 03803 


8 O 3 . . 

1.1287 

10.05259 

Mg 

0.60317 

9,78044 

MnOs 

MnsOd 

0.87730 

9 94315 


MgCOs 

2 0915 1 

10 32046 


MnaPeO? . 

1 6325 

10 21284 


Mg(HC03)2 ... 

3 6299 

10 55989 

MniOs 

Mn 

0 69593 

9 84257 


Mg2P207 

2.7604 

10 44097 


MnO . 

0.89864 

9.95359 


MgS04 . ..1 

2.9856 

10.47503 


Mn304 . . 

0.96621 

6 68507 


SO 3 . . 

1.9856 

10.29790 

MnsO^ 

Mn . 

0.72027 

9 85740 

MgiPiO;. 

Mg 

0.21861 

9 33947 


MnCOs 

1 5071 

10.17816 

MgCU 

0 85565 

9 93230 


Mn(HC 03 ) 2 . . 
MnO ... . 

2 3205 

10.36557 


^^Gl 2 . 6 H 20 

1 .8269 

10.26171 


0.93007 

9 96851 


MgCl 2 .KCl 




MnOs 

1 1399 

10 05685 


6 H 2 O 

2 4967 

10 39737 


Mn203 . . 

1 0350 

10.01493 


MgCOs 

0.75768 

9 87949 


MnSOi 

1 9799 

10 29663 


Mg(HC03)2 

1 3150 

10.11892 

MnaPjOv. 

Mn 

0 38708 

9 58780 


MgO 

0.36226 

9.55903 


MnCOs. . 

0.80995 

6.60846 


MgS04 

1 0816 

10 03406 


MnO.... 

0.46982 

9.69882 


MgS04.7H20.. . 

2.2147 

10 34531 


MnOs . . . 

0 61257 

9.78716 

MgSOi. . 

BaSO* . . 

1 9390 

10 28758 


MnS 04 . 

1.0640 ! 

10 02694 

Mg . 

1 0 20203 

9.30541 

MnS... . 

Mn 

0.63145 

9 80034 


MgO . 

1 0.33494 

9 62497 


MnCOs.. 

1.3213 

10.12100 


ugtm . . 

SO3.. 

0 92457 

9.96594 


MnO 

0.81538 j 

6.91136 


0 66506 

9 82286 


MnSOs . 

1 7357 

10 23948 

MgSO«. 




MnSOi... 

BaSOs 

1.5459 

10.18919 

7 H 2 O . 

BaS04 

0 94696 

9 97633 


Mn. 

0.36380 

9 56086 


1459 





GRAVIMETRIG FACTORS AND THEIR 
LOGARITHMS—CContinued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

Loga- 

rithm 

Manganese ; 

MnO . 


-10 

Molybde- 



-10 

MnSOi 

0.46977 

9.67188 

num: 





Mn*04. 

0 50509 

9.70337 

(NH4)2. 





MnaPjOy 

0.93986 

9.97306 

MoO^.. 

MoO*. . 

0.73432 

9.86589 


MnS 

0 57613 

9 76052 


MoS* . 

0.98010 

9.99127 


SO* . 

0.53023 

9 72447 


(NH4),P04. 



SO* 

MnO . . 

0.88596 

9.94741 


12 M 0 O 3 . . 

0 79771 

9 90184 


MnSO* . 

1.8860 

10.27553 


PbMo04. . . . 

1.8730 

10.27263 

Mercury: 




(NH4)s. 




Hg» 




P 04 




200.61 

geS • ' • 



12 M 003 . 

M 0 O 3 . . 

0.92054 

9 96404 

Hg... 

1.1767 

10.07068 


(NH4)2Mo04 

1 2536 

10 09816 


Hg(Jl2 . . 

1.3535 

10.13146 

PbMoOl 

Mo 

0 26133 

9 41719 


HgO . 

1.0798 

10.03333 

i 

M 0 O 3 

0 39206 

9 59336 


HgS.. 

1.1698 

10 06439 


(NH4)2Mo04 

0.63391 

9 72747 

HgCl.... 

Hg... 

0.84980 

9 92932 

Needy- 




HgOlj 

1.1502 

10 06077 

mium: 





HgNO* 

1.1125 

10.04629 

Nd- 





HgO 

0.91758 

9.96264 

144.27 





HgjO 

0.88369 

9 94630 

Nd 

NdzOs. . . 

1.1664 

10 06683 

HgQi... 

HgS.. 

0.98561 

9.99371 

NdjOs 

Nd 

0 85737 

9 93317 

Hg.. 

0.73883 

9.86854 

Nickel: 





HgQ... 

0.86941 

9.93923 

Ni= 





HgS. 1 

0.86690 

9.93293 

58 69 




Hg(CN)* 

HgS.. 

0 92093 

9 96423 

Ni . . 

Ni(C4H7N202)2, 



HgNO*.. 

HgQ. 

0 89890 

9 95371 


Ni-glyoxime 

4.9227 

10 69221 

Hg(N0*)2 

HgS.. 

0 88596 

9.94742 


Ni(N 58)2 6 H 2 O 

4.9549 

10 69504 

HgS.. 

0 71673 

9.85536 


NiO . 

1 2726 

10.10470 

H^(N03)^ 
H 2 O . 




N 1 SO 4 

2 6367 

10 42107 

HgS.. . . 1 

0.67905 

9 83190 


NiS04.7H20 

4.7865 

10 67993 

HgO 

Hg... I 

0 92613 

9.96667 

NilCiH; 





HgQ... 

1.0898 

10 03736 

Wih, 




HgjO. . . . 

HgS.... 

1 0741 

10 03106 

Ni-gly- 




HgQ.. 

1 1316 

10 05370 

oxime 

Ni .. 

0 20314 

9 30779 


HgS. . 

1.1153 

10 04741 


NiO.... 

0 25862 

9.41249 

HgS.. 

Hg... 

0 86221 

9 93561 

Ni(N03)2. 





HgCl . 

1.0146 

10 00629 

6 H 2 O 

Ni .. .. 

0 20182 

9 30496 


HgQj 

1.1670 

10.06707 


NiO 

0 25684 

9 40966 


Hg(CN)2 

1 .0859 

10 03577 


NiS04 ... 

0 53215 

9 72603 


HgNO* 

1 1287 

10 05258 

NiO . 

Ni 

0 78578 

9 89530 


Hg(N08)2 

1 3952 

10 14464 


Ni(C4H7N202)!, 




^jNOih.HjO 

1.4727 

10 16810 


Ni-glyoxime 
Ni(N 53)2 6 H 2 O 

3.8682 

10 58751 


0.93098 

9 96894 


3 8935 

10 59034 


hIjO.'. 

0.89659 

9 95259 


NiSOi 

2 0719 

10 31637 

HgS04 

HgS04.. 

1.2761 

10 10553 


Ni804.7H20 

3 7604 

10 57523 

HgS... 

0.78427 

9 89447 

N 1 SO 4 .. 

Ni 

0 37926 

9 57893 

Molybde- 

I 



Ni(N03)2.6n20 

1.8792 

10 27397 

mun. 





NiO... 

0 48265 

9 68363 

Mo>b 



1 


N 1 SO 4 . 7 H 2 O 

1 8149 

10 25886 

95.95 




N 1 SO 4 . 




Mo ... 

MoO*... . 

1 5003 

10 17617 

7HjO 

Ni . 

0 20896 

9 32007 


MoSi ... 

2 0024 

10 30155 


NiO 

0 26593 

9 42477 

MoOs 

PbMo04. 

3 8266 

10 58281 


N 1 SO 4 . . . 

0.66098 

9 74114 

Mo . 

0 666S5 

9 82383 

Nitrogen: 





MoS* . . . 

1 3347 

10 12538 

N- 





(NH4)tMo04 

(NH4)*P04. 

1 3618 

10 13411 

14.008 
AgNO*.. . 

HNO 2 

0 30552 

9 48504 


I 2 M 0 O* 

1 0863 

10.03596 

N 2 O* . 

0 24698 

9 39267 

MoS*.... 

PbMo04 

2 5506 

10 40664 

HNO» .. 

AgNOs 

3 2731 

10 51496 

Mo 

0.49940 

9 69845 

HNO* 

N 

0 22229 

9 34602 


MoOs 

0.74923 

9 87462 


NH 3 

0 27028 

9 43182 

1 

(NH4}tMo04 

1.0203 

10 00873 


NH 4 CI 

0.84895 1 

9.92888 

1 





(NH4)2Pta# 

3 6283 1 

10.64695 


1460 




GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

nthm 

Weighed 

Sought 

Factor 

hon- 

nthm 

Nitrogen: 
HNOa . 

NO . 

0 47620 

-10 

9.67779 

Nitrogen: 

Pt. .. 

NOa 

0.63523 

-10 

9 80293 


Pt .. 

1 5490 

10.19007 

N,Oi 

0.55328 

9.74294 


8 O 1 .. 

0.63523 

9.80293 

SOa .. . 

HNOa 

1.5742 

10.19707 

KNOa 

NjOs. 

0.53418 

9.72769 


N 

0.34994 

9.54399 

N. . . 

HNOa 

4.4986 

10.65308 


NaOs 

1.3492 

10 13007 


NaNOa 

6.0683 

10.78307 

Osnuum: 




NHa . 

1.2159 

10.08490 

Os- 





NH 4 CI 

3.8191 

10.58196 

190.2 





(NH4)»PtCl6 

(NH4)aS04 

15.850 

4 7166 

11.20003 

10.67363 

Os . . 
O 8 O 4 . 

OsOa 

Os 

1.3365 

0.74823 

10.12597 

9.87403 


NOa.. 

3.2844 

10.51646 

Palladium: 





NOa. . 

4.4266 

10.64607 

Pd- 





NaOa . 

2 7133 

10.43350 

106 7 





NjOi. .. 

3 8555 

10.68608 

KaPdCU 

Pd 

0.26834 

9 42868 


Pt... . 

6 9685 

10.84314 


PdCl2.2H20 ... 

0.53729 

9 73021 


SOa... 

2.8577 

10.45601 

Pd . 

KaPdCU 

3 7267 

10 57132 

NaNOa 

N.... 

0 16479 

9 21693 


PdCl2.2H20 .. 

2 0023 

10 30153 


NsOa 

0 63535 

9 80301 


Pdia 

3.3790 

10 52879 

NH, . 

HNOa 

3 6998 

10.56818 


Pd(NOa )2 . . 

2.1623 

10.33491 


N... 

0 82244 

9.91510 

PdCU. 




NOa. 

3 6406 

10.56117 

2 H 2 O 

KaPdCla 

1.8612 

10.26979 


N 5 O 5 

3.1709 

10 50118 

Pd 

0.49942 

9 69847 

NH 4 CI 

HNOa 

1 1779 

10 07112 Pdli 

Pd 

0.29594 

9 47121 


N.. . 

0 26184 

9.41804 

mn(hh 

Pd. 

0.46247 

9 66509 


NOa.. . 

1 1591 

10 06412 

Phosphorus 





NaOa.. . . 

1.0095 

10.00413 

P-30 98 




(NH4)2Pt 




AgaP04 

P 

0.074005 

8 86926 

CU 

HNOa 

0.28382 

9 45305 

PO 4 

0.22689 

9 35581 


N... 

0 063092 

8 79997 


P 2 O 5 

0 16956 

9 22932 


NOa.. 

0 27928 

9 44604 

AgiPaOr. 

P 

0 10233 

9 01001 


NaOs 

0.24325 

9.38605 

PO 4 

0 31373 

9 49658 

(NH4)2 

SO 4 . 





PaOa 

0.23446 

9 37007 

N.... 

0.21202 

9 32637 

AljOs .. 

PaOa 

1 3926 

10 14382 


N 2 O 5 

0 81743 

9 91245 

AIPO 4 

PO 4 

0 77884 

9 89145 

NO 

HNOa. 

2 1000 

10 32221 


PaOa 

0 58204 

9.76495 


NO 2 

1 5332 

10 18560 

Ca3{P04)2 

PaOa 

0 45764 

9 66052 


NOa 

2 0664 

10 31521 

FeP04 

PO 4 

0 62976 

9 79917 


N 2 O 3 . 

1 2666 

10 10264 


PaOa 

0 47063 

9 67268 


NjOa 

1 7998 

10.25522 

MgiPaOi 

NaaHP 04 

1 2757 

10.10574 

NO 2 

N... 

0 30447 

9 48354 

N 82 HPO 4 . 




NO.. 

1 0 65223 

9 81440 


I 2 H 2 O 

3 2181 

10.60760 

NOs 

N 

0 22591 

9.35393 


NaNH4HP04 




NHa 

1 0 27468 

9 43883 


4 H 2 O 

1 8786 

10 27384 


NH 4 CI 

1 0 86275 

9 93588 


P. 

0 27835 

9.44459 


NO 

0 48394 

9 68479 


PO 4 

0 85337 

9 93114 


Pt 

1 5742 

10 19707 


PaOa 

0 63774 

9 80464 

NjOs 

AgNOa 

4 0488 

10 60733 

Na2HP04 

MgaPaOa . 
PaOa 

0.78390 

9.89426 


N.. 

0 36855 

9 56650 


0.49992 

9.69890 


NO 

0.78952 

9 89736 

NajHP04 




N 2 O 5 

KNOa 

1 8720 

10 27231 

12 H 2 O 

MgaPaO? 

0.31074 

9 49240 


N. . 

0 25937 

9 41392 


P 2 O 5 

0 19817 

9.29704 


NaNOa 

1 5739 

10 19699 

NaNH4 





NHa 

0 31537 

9 49882 

HPO 4 . 





NH 4 CI 

0 99055 

9 99587 

4HjO 

MgaPaOa 

0 53231 

9 72616 


(NH4)jPta6 

4 1110 

10 61395 


PaOa 

0.33947 

9.53080 


(NH4)8S04 

1 2233 

10 08755 

(NH*)3. 





NO 

0 55562 

9 74478 

PO 4 . 





Pt . 

1 8074 

10 25706 

12 M 0 O 3 

P 

0 016509 

8.21773 


SOa 

0 74119 

9 86993 


PO 4 

0 050615 

8.70428 

Pt ... 

HNOa 

0 64556 

9.80993 


PaOb 

0.037836 

8 57779 


N.... 

0 14350 

9 15686 

P... . 

AgaP04 

13 513 

11.18074 


1461 





GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

T;Oga- 

nthm 

Phosphorus: 



-10 

Platinum: 



-10 

P 

Ag4P207. * 

9 7721 

10 98999 

PtCU . 

R . . 

0.57922 

9 76284 


Mg2p207 . . 

3.5926 

10.55541 

PtCU. 





(NH4)sP04. 



5 H 2 O . 

KzPtCU 

1 1382 

10 05621 


12MoOs . . 

90 571 

11 78227 


Pt 

0.45706 

9 65998 


P 2 O 5 

2 2912 

10 36005 

PtCls 

(NHalaPtClo 

1.0884 

10 03680 


P20b 24MoO.< 

58 050 

11.76380 

Potassium: 





U 2 P 2 O 11 

11 525 

11 06165 

K- 




m . 

.lgSp04. .. 

4 4075 

10 64419 

39.096 





Ag4P207. 

3 1874 

10 50344 

Ag 

KBr 

1.1032 

10 04265 


AIPO 4 .... 

1.2840 

10 10855 


KCl.... 

0.69107 

83952 


FeP04 

1 5879 

10 20083 


KClOs.. . . 

1.1360 

10 05538 


Mg2p207 . . . 

1 1718 

10.06886 


KClOa. . 

1.2843 

10 10867 


(NH4)sP04. 




KCN ... . 

0.60368 

9.78073 


12 M 00 * 

i9.757 

11 .29572 


KI 

1 5389 

10 18721 


P20j.24Mo08 

18 934 

11 27725 

AgBr 

IvBr. . 

0 63373 

9 80190 


U 2 P 20 U. 

3 7592 

10 57510 


KBrOs. . 

0.88933 

9.94906 

P*0« .. 

Ag,P04.. 

5 8977 

10 77068 

Ag(n 

KCl . . 

0.52012 

9 71611 



4 2661 

10 62993 


KClOs. 

0.86500 

9 93197 


AhOa . 

0 71809 

9 85618 


KClOa. 

0.96662 

9 98526 


AIPO 4 . . 

1 7181 

10 23505 

AgCN 

KCN.. 

0.48030 

9 68690 


Cas(P04)2. 

2 1851 

10 33948 

Agl 

KI 

0.70705 

9 84945 


FePOi ... 

2 1248 

10 32732 


KlOa.. 

0.91148 

9 95975 


MgaPaO: 

1 5680 

10 19536 

BaCrOa 

KjCrOa 

0.76648 

9 88450 


NaaHPOa 

2 0003 

10.30110 


KaCraO; 

0 58060 

9 76388 


NaaHPO* 



BaSOa 

KHSO 4 . 

0 58334 

9 76592 


I 2 H 2 O 

5.0462 

10 70296 


K 2 S 

0 47233 

9 67425 


NaNH4HP04. 




K 2 SO 4 . 

0 74652 

9 87304 



2 9458 

10.46920 

Br. . 

. 

0.48921 

9.68950 


(NH4)aP04. 




KBr 

1 4892 

10 17296 


12MoOa. . 

26 437 

11 42221 

CaF- . 

KF.2H20 

2 4111 

10.38221 


P 

0 43646 

9 63995 

CaSOa 

KF 2H20 

1 3828 

10 14076 


P 2 O 5 . 24 M 0 O 3 . 

25 336 

11 40375 

Cl 

K . 

1 1026 

10 04243 


UaPjOu... 

5 0303 

10 70169 


KCl 

2 1026 

to 32276 

P*Os. 





KClOa. 

3.4564 

10 53862 

24 M 0 O 3 

P 

0 017227 

8 23620 


KCIO 4 

3 9076 

10 59191 


PO 4 

0 062814 

8 72276 


K 2 O . 

1.3283 

10 12328 


PtOa 

0 039469 

8 59625 

CO 2 . 

KaCOs. . 

3.1402 

10 49696 

U2P20n. 

P 

0 086767 

8 93835 


KaO . 

2 1402 

10 33046 


PO 4 

0.26601 

9 42490 

I 

KI 

1 3080 

10 11662 


PaOs . 

0.19880 

9.29841 


KlOa 

1 6862 

10 22692 

Platinum: 




K 

Br 

2 0441 

10 31050 

Pt- 





Cl 

0.90692 

9 95757 

195.23 





KBr 

3 0441 

10 48346 

H2PtCl6. 





KCl.. 

1.9069 

10 28033 

6H,0 

K^PtCl# 

0 93839 

9.97238 


KClOs 

3 1347 

10 49619 


Pt 

0 37683 

9 57616 


KCIO 4 

3 5439 

10 54948 

KjPtCl# 

H2PtCl8.6H20 

1 0667 

10 02762 


KI 

4 2464 

10 62802 


Pt 

0 40157 

9 60376 


KNOa 

2 5860 

10 41264 


PtCU .. 

0 69330 

9.84092 


K 2 O 

1 2046 

10 08085 


Pta4.5H20 

0 87859 

9.94379 


KaPtCU 

6.2176 

10.79362 

(NHOiPt 





K 2 SO 4 

2 2285 

10 34802 

CU 

Pt 

0 43965 

9 64311 


Pt . 

2.4968 

10 39738 


PtCU . . 

0 75905 

9 88027 

KaAsOa 

Mr2As«07 

0 60690 

9 78240 


PtQe . 1 

0 91875 

9 96320 

KBr ] 

Ag 

0 90646 

9 95735 

Pt.... 

HaPta^eHsO 

2 6537 

10 42385 


AgBr 

1.5780 

10 19810 


K 20 

0 48247 

9 68347 


Br 

0 67160 

9 82704 


KaPtCle 

2 4902 

10 39624 


K 

0 32860 

9 51654 


(NHOaPtCIfi 

PtCla 

2 2745 

1 7266 

10 35689 
10 23716 


KaO 

0 39672 

9 59739 


Pta4.6H20 

2 1879 

10 34002 

KBrOs 

AgBr 

1 1244 

10 05094 

PtCU 

Kjptac 

1 4424 

10 15908 

KCl... . 

Ag 

1 4470 

10 16048 


(NH4)2Ptni« 

1 3174 

10 11973 


AgCl 

1 9226 

10 28389 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS — (Continued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

nthm 

Potassium. 



-10 

Potassium: 



-10 

KCl. 

Cl . . 

0 47559 

9 67724 

KNOa 

N 

0.13855 

9.14161 


K. . 

O' 52441 

9 71967 


NHa 

0.16846 

9.22650 


KClOa 

1 6488 

10 21586 


NO 

0.29680 

9.47247 


KCIO 4 . . 

1 8584 

10 26915 


NA... 

0 63418 

9.72769 


K 4 CO 3 

0 92687 

9 96702 

K 2 O .. 

Cl 

0.75287 

9.87672 


KiCreOr 

1.9732 

10 29517 


CO 2 

0.46724 

9.66954 


KHCO* 

1.3429 

10 12803 


K 

0.S3013 

9.91915 


KNOj. . 

1 3561 

10 13230 


KBr... . 

2.6270 

10 40261 


K 2 O 

0 63171 

9 80052 


KCl 

1 5830 

10 19948 


K2PtClfl 

3 2606 

10 61329 


KClOi .... 

2.6022 

10 41534 


K 2 SO 4 . . 

1 1686 

10 06768 


KCIO 4 

2 9419 

10 46863 


Pt 

1 3093 

10 11705 


KaCOa 

1 4672 

10.16650 

KCIO 3 

Ag. ..... 

0 88027 

9 94462 


KaCraO; 

3.1235 

10.49465 


AgCl 

1 1696 

10 06803 


KHCOa.. .. 

2.1257 

10.32751 


cf . 

0 28932 

9 46138 


KI 

3.6251 

10 64717 


KCl . 

0 60833 

9 78414 


KNOa 

2.1468 

10 33178 

KCIO 4 

Ag . 

0 77862 

9 89132 


KOH 

1.1913 

10.07601 


AgCl . 

1 0345 

10 01474 


KjPtCU 

5.1614 

10.71277 


cf .. 

0 25591 

9 40809 


Ka804 

1.8500 

10.26716 


K .... 

0 28217 

9 45052 


N 2 O 5 ... . 

1.1468 

10 05947 


KCl.... 

0 53808 

9 73085 

KOH.. . 

KiCOa 

1.2317 

10 09049 


K 2 O. 

0 33991 

9 53137 


KiO 

0.83944 

9.92399 

KCN 

Ag ... 

1 6568 

10 21927 

KaPtOc 

K 

0.L6083 

9 20638 


AgCN. 

2 0584 

10 31310 


KCl 

0.30670 

9.48671 

K 2 CO 3 

CO 2 . . . . 

0 31845 

9 50304 


KiCOa 

0.28427 

9 45373 


KCl... 

1 0789 

10 03298 


KHCOa. 

0 41185 

9 61474 


K 2 O... 

0 68156 

9 83350 


KNOa.... 

0.41593 

9.61902 


KOH.. 

0 81191 

9 90951 


KiO... 

0 19375 

9.28723 


KcPtCla 

3 6178 

10 54627 


KaSOi . 

0 35842 

9.55439 


K 2 SO 4 . 

1 2609 

10 10066 


KaS04.Ala 



K2Cr04 

BaCrOa. 

1 3047 

10 11560 


(S04)a. 

I 

i 

KjCtiOt 

BaCrOa. . 

1 7224 

10 23612 


24Ha0 

1 9515 

10.29037 


KCl.... 

0 50680 

9 70483 


KaS04.Cr2 




K 2 O.. 

0 32015 

9 50535 


(S04)a. 



KF. 2 H 2 O 

CaF2 . 

0 41475 

9 61779 


24 H 3 O.. .. 

2.0545 

10.31271 


CaS04 . 

0 72316 

9 86924 

K*S... 

BaSOa 

2.1171 

10.32675 

KiHAaO^. 

MgaAssOr 

0 71170 

9 85230 


KaSOi 

1.5805 

10.19879 

KHCO 3 

KCl... 

0 74468 

9 87197 

KaSiOa. 

SiOa 

0.38936 

9.59035 


iKzO. . 

0 47042 

9 67249 

KSOa. 

BaSO* 

1.3396 

10 12696 


K2PtCl6 . 

2 4280 

10 38626 


K 

0.44873 

9.65198 


K 2 SO 4 . .. 

0 87027 

9 93965 


KCl ... . 

0.85569 

9.93232 

KHSO 4 

BaSOa.. 

1,7143 

10 23408 


KaCOa 

0.79312 

9 89934 


K 2 SO 4 .. . 

0 63986 

9 80609 


KHCOa 

1.1491 

10 06035 

KI 

lAg 

0 64982 

9 81279 


KHSO 4 

1.5528 

10.19391 


Agl 

1 4143 

10 15055 


KNOa 

0.97679 

9.98980 


I 

0.70450 

9.88338 


KNOa . . . 

1.1604 

10 06462 


K 

0 23550 

9 37198 


KaO 

0.54055 

9 73284 


K 2 O... . 

0 28368 

9 45283 


KaPtCl*. . 

2.7900 

10.44561 

KIO 3 

Agl 

1 0971 

10 04025 


KaS 

0.63272 

9 80121 


I . .. 

0 59304 

9 77308 


SOa 

0.45945 

9.66224 

KMn04 

MntOi . . 

0 49947 

9 69851 

EaSO 4 .AU 



1 


MnS... 

0 55048 

9 74074 

(804)3. 



i 

K2Mn04 

Mn20« . . 

0 40041 

9 60251 

24 H 2 O 

KaPtCU. ... 

0.51242 

9.70963 


MnS . . . 

0 44130 

9 64473 

KaS04. 




KNOj 

K 28 O 4 

1 0238 

10 01020 

Ctj. 





NjOa ... 

0 44661 

9.64993 

(804)3. 




KNO 3 . 

K. .. . 

0 38669 

9 68736 

24HaO 

KaPtCIe. . . 

0.48673 

9.68729 


KCl.. . . 

0 73739 

9 86770 

MgjAssOr 

W 

1 

1.6504 

10 21760 


K 2 O 

0 46582 

9 66822 


KaHAsOa 

1.4051 

110.14770 


KaPtCU 

2 4043 

10 38098 

MnaOs . 

KMn04 

2 0021 

10.30149 


KSOi.. 

0 86175 

9 93538 


KaMnOi . 

2.4974 

10 39749 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

ntfam 

Weighed 

Sought 

Facto*' 

L<Ka- 

jnthzn 

Fotaanum: 



--10 

Rubidium: 



-10 

MnS.. . 

KMuOi 

1.8166 

10.25926 

RbjPtCU. 

RbHCO... . . 

0 50610 

9.70423 


K»Mn04. . 

2.2660 

10 35627 


RbaO... . 

0 32294 

9.50912 

N 

KNOi. 

7 . 2 m 

10 85839 

RbjSOi.. 

Rb 

0.64025 

9 80635 

NH, 

KNOs . 

5.9360 

10 77350 


Rba 

0.90583 

9 96705 

NO... 

KNOs 

3.3692 

10.62753 


RbjCOi. .. 

0.86499 

9 96701 

NiO,.. 

KNO 2 ... . 

2.2391 

10.35007 


RbHCOi.. 

1.0973 

10 04032 

NjOi.. 

KNOs . 

1.8720 

10.27231 


RbaO... 

0.70017 

9.84520 


K*0. 

0.87202 

9.94053 

Selenium: 




Pt 

K . . . 

0.40051 

9.60262 

Se- 





KCI. ... 

0.76876 

9.88295j 

78.96 




S 1 O 2 . . 

KiSiOs. . 

2.5683 

10.40965 

HaSeOa. 

Se 

0.61221 

9 78690 

SOi.. 

KiSOi. . . . 

2.1766 

10.33776 

HjSe04. 

Se 

0.54464 

9.73611 

PraseodyiQ- 




Se 

HaSeOj. . 

1.6334 

10 21310 

ium: 





HaSe04 

1 6361 

10 26389 

ft- 





SeOa. . . . 

1.4053 

10 14776 

140.92 





SeOj .. 

1.6079 

10 20626 

ft .. 

ftjOs. . . . 

1.1703 

10 06830 

SeOj 

Se . . 

0 71161 

9.85224 

ftjO, 

ft. ... 

0.85447 

9.93170 

SeOs 

Se 

0.62193 

9 79374 

Rhodium. 




Sihcon: 




Rh- 




81-28.06 




102.91 




BaSiFe. 

SiF4 

0.37241 

9.57163 

NasRhCU 

Rh.. 

0 26755 

9 42740 


S 1 O 2 . 

0.21495 

9.33233 

Rh 

NasRhCU 

3 7377 

10 57260 

HaSiOj. 

SiOa. 

0.76925 

6 88607 


Rha* 

2 0336 

10 30827 

KaSiFe... 

S 1 F 4 

0.47246 

9 67436 

RhCla . 

Rh. 

0 49173 

9 69173 


S 1 O 2 

0.27269 

9 43667 

Rubidium: 




Si 

S 1 O 2 

2 1404 

10 33050 

Rb- 




S 1 F 4 ... 

BaSiFe 

2 6852 

10 42897 

65.48 





KtSiF* 

2.1166 

10.32564 

Ago.. 

Rb 

0 69636 

9 77551 


SiOa 

0 67717 

9 76130 


RbCl. 

0 84372 

9 92620 

SiOj.... 

BaSiFe 

4 6523 

10.66767 

Cl 

Rb 

2 4108 

10 38216 


HsSiOs . . 

1 3000 

10 11393 


RbCl... 

3.4108 

10 53286 


KaSiFe 

3.6672 

10.56433 

Rb.. .. 

AgCl 

1.6768 

10 22449 


Si.... 

0.46720 

9 66950 


cf 

0.41480 

9 61784 


S 1 F 4 . 

1.7326 

10 23870 


Rba 

1.4148 

10.15069 


SiOe. . 

1.2664 

10 10257 


RbaCO, 

1 3510 

10 13066 


SiOe. 

1 .6328 

10 18549 


RbjO 

I 0936 

10 03885 


SiaO 

0 60040 

9.77844 


RbaPtCU 

3 3864 

10.52973 


Si(pH)4 

1.5999 

10.20410 


RbaSO*. 

1.5619 

10.19365 

SiOa 

SiOa.. . 

0 78964 

9 89743 

Rba 

AgCl 

1 1852 

10 07380 

Si04 

SiOa 

0 65240 

9 81451 


E . 

0 29319 

9 46714 

S 12 O 

SiOa.. .. 

1 6656 

10 22156 


Rb. 

0 70681 

9 84931 

Si(OH)4 . 

SiOa. 

0 62602 

9.79590 


RbaCOt 

0.95492 

9 97997 

Silver: 





RbaO 

0 77296 

9 88816 

Ag- 





RbaPtCle 

2 8935 

10 37904 

107.880 





RbjS04 

1 1040 

10 04295 

Ag ... 

AgBr 

1 7408 

10 24076 

Rb2C08. . 

Rb . 

0 74018 

9 86934 


AgCl 

1.3287 

10 12342 


RbCl 

1 0472 

10.02003 


AgCN 

1.2412 

10 09383 


RbHCO* 

1.2685 

10.10331 


Agl 

2 1765 

10 33776 


RbaPtCls 

2 5065 

10 39907 


AgNOe 

1 5748 

10 19722 


RbtSOi 

1 1561 

10.06299 


AgaO 

1.0742 

10 03107 

RbHCOa 

RbjCOj 

0.78830 

9.89669 


AgsPOe . .. 

1.2635 

10 11176 


RbjPtCU 

1 9759 

10.29577 


Ag4Pa07 . . 

1.4031 

10.14710 


RbjSOi 

0 91134 

9.95968 


Br 

0.74079 

9 86969 

RbjO . 

Rb . 

0 91442 

9.96115 


Cl 

0.82867 

9 61676 


Rba 

1 2937 

10 11184 


I 

1.1765 

10 07059 


BbaPtCle 

3.0966 

10 49088 

AgBr .. 

Ag 

0 57445 

9.76925 


RbjSOi 

1.4282 

10.15480 


Br 

0.425S5 

9 62895 

Rb2PlCl6. 

Rb 

0 29530 

9 47027 

AgCl 

Ag 

0 75263 

9 87658 


Rba 

0 41779 

9.62096 


AgNO, 

1 1862 

10 07380 


RbiCOs 

0.39896 

9.60093 


AgaO 

0.80844 

9 90765 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARlTHMS—(Coiitiiiued) 


Weighed 

Sought 

Factor 

r? 

Weighed 

Sought 

Factor 

Jioga- 

ritEni 

Silver: 



-10 

Sodium: 



-10 

AgCl . 

Br 

0.56754 

9.74628 

MgsABiO: 

NajHAsOs 

1 0946 

10 03925 

Cl 

0 24737 

9 39334 

NasHAs04 

1 1977 

10 07833 

AgCN 

Ag .. 

0 80569 

9.90617 

MgCIj 

Naa . 

1 2276 

10 08905 

Agl 

Ag 

0 45945 

9 66224 

Mg2P2C)7. 

Na2HP04 .. 

1.2767 

10.10574 

I 

0 54055 

9 73283 

Na2HP04. 



AgNOs. 

Ag . 

0 63501 

9.80278 


12HjO 

3.2181 

10.60760 


AgCl ... 

0 84371 

9.92620 


NaNH 4 HP 04 . 



AgsO . 

Ag 

0 93066 

9 96893 


4 H 2 O. 

1.8786 

10.27384 

AgCl 

1 2369 

10 09235 


Na4P207. 



Ag*P04 

Ag 

0 77311 

9 88824 


IOH 2 O. 

2 0041 

10.30192 

Ag4P207. 

Ag 

0 71289 

9 85290 

N 

NaNOs 

6 0683 

10.78307 

Br.. . 

Ag 

1 3499 

10 13031 

Na 

Br .. 

3 4751 

10 54093 


AgBr 

2.3499 

10 37105 


Cl 

1.6418 

10 18803 


AgCl 

1 7936 

10 26372 


I 

5.6190 

10 74186 

Cl 

Ag 

3 0426 

10 48324 


NaBr. 

4 4761 

10 65080 


AgCl . 

4 0426 

10.60666 


NaCl . 

2 5418 

10 40514 

I 

Ag .. 

0 84998 

9 92941 


NaiCO* 

2 3047 

10 36262 


Agl. . 

1.8600 

10 26717 


NaHCOa 

3.6533 

10 56269 

Sodium: 




Nal 

6 5190 

10.81418 

Na= 





Na20 

1 3479 

10.12965 

22.997 





Na2S04 

3 0885 

10 48975 

Ag 

NaBr 

0.95396 

9 97953 


(U02)8ZnNa 



NaCl 

0 54184 

9 73387 


(C2Hj02)». 




Nal 

1 3897 

10 14291 


6 H 20 

66 882 

11 82531 

AgBr 

NaBr 

0 54800 

9 73878 

Na2B407 

B 203 

0 69199 

9 84010 

AgCl 

NaCl 

0 40781 

9 61046 


H 3 B 03 

1.2291 

10.08957 

NaClO. 

0 74268 

9 87080 


KBFi 

2 6024 

10.39835 


NaC104 

0 85431 

9 93161 

Na2jB4U7. 




Agl 

Nal 

0 63849 

9 80515 

IOH 2 O 

B 2 O 3 

0 36616 

9 56247 

BaS04 

NaHSO* 

0.51437 

9 71128 


HsBOs 

0 64854 

I 9 81194 


NaHS04.H20 

0 59156 

9 77200 


KBP 4 

1 3204 

10 12072 

1 

NaaS 

0 33439 

9 52426 

NaBr . 

Ag 

1 0483 

10 02047 


NaaSOs 

0 54003 

9.73242 


AgBr 

1 8248 

10 26122 


Na2S03.7H20 

1 0803 

10 03355 


Br 

0 77654 

9 89016 


Na8S04 

0 60858 

9 78432 


Na 

0 22346 

9 34920 


Na2S04 IOH 2 O 

1 3804 

10 14001 


NazO 

0 30120 

9 47885 

BjOs 

NaaB407 

1 4451 

10 15990 


(UOzlsZnNa 




Na2B407 




(C2H802)v. 




IOH 2 O 

2 7386 

10 43753 


6 H 2 O 

14 945 

11 17451 

Br 

Na 

0 28776 

9 45904 

NaCl 

Ag 

1 8456 

10 26613 


NaBr. 

1 .2878 

10 10984 



2 4521 

10 38954 


NaaO 

0 38787 

9 58869 


0 60658 

9 78289 

CaClj. 

NaCl 

1 0533 

10 02254 


Na 

0 39342 

9 69486 

CaCOs 

Na2CO* 

1 0591 

10 02493 


NaClOs . 

1 8212 

10 26035 

CaFj 

NaF 

1 0767 

10 03171 


NaC104 

1 2 0949 

10 32116 

CaO 

Na2C0,> 

1 8902 

10 27661 


Na2C03 

0 90673 

9 95748 

CbS04 

Na2C03 

0 77864 

9 89134 


NaHCOs 

1 4373 

10 15764 

Cl 

Na 

0 64859 

9 81197 


Na2HP04 

1 2145 

10 08439 


NaCl. 

1 6486 

10 21711 


Na20 . 

0 63028 

9,72451 


NaaO 

0 87421 

9 941621 


NaiSOi 

1 2151 

10.08461 

COa 

Na2C03 

2 4086 

10 38177 


(U02)»?;nNa 



Na20 

1 4086 

10 14880 


(C2H802)9 



H,BO, 

Na2B407 

0 81363 

9 91043 

NaClOs 

6HjO ! 

26 313 

11 42017 

Na2B407 



AgCl 

NaCl. . 

1 3465 

10 12920 


IOH 2 O 

1 5419 

10 18806 

N 8 CIO 4 

0.64910 

9 73965 

I 

Na.... 

0 18119 

9 25814 

AgCl 

1 1705 

10 06839 


Nal 

1 1812 

10 07232 


NaCl .. 

0 47735 

9 67884 


NatO 

0 24422 

9 38779 

NazCOa 

CaCOs 

0 94421 

9 97507 

KBP 4 

Na2B407 

0 39962 

9 60166 


CaO 

0 62904 

9 72349 


Na2B407. 




CaS04 . . . 

1 2843 

10 10866 


lOHtO . 

0 75732 

9 87928 


COj . ... 

0.41517 

9 61823 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS~(Continued) 


Weighed 

Sought 

Factor 

Logar 

rithm 

WeigUeU 

Sought 

Factor 

Loga- 

rithm 

Sodium: 



-10 

Sodium: 



-10 

NajCOs 

Na. . . . 

0.43389 

9.63738 

NaaO.. 

Cl.... 

1 1439 

10.06838 


NaCl .. . 

1.1029 

10 04252 


CO 2 

0.70991 

9 85120 


NaHCOa . . . 

1.6851 

10 20007 


I 

4.0946 

10 61221 


NaaO . 

0 58483 

9.76703 


Na 

0 74191 

9 87035 


NaOH 

0.75478 

9 87782 


NaBr. . .. 

3 3201 

10.62115 


NaaSOa 

1 3401 

10.12713 


NaCl... . 

1 8858 

10 27549 


(UOa)*ZnNa 




NaaCOs. 

1 7099 

10 23297 


(CaHaC^^a 




NaHCOs 

2 7104 

10 43304 


6 H 2 O 

29.019 

11 46269 


NaaHP04 

2 2903 

10 35988 

NaaCOa. 





Nal 

4 8365 

10 68453 

lOHaO 

NaaSOi 

0 49640 

9 69584 


NaNOs . 

2 7424 

10 43812 

NaF 

CaFa. 

0.92959 

9.96829 


NaOH 

1 2906 

10 11080 


(UOa)sZnNa 




NaaSO* 

2 2914 

10 36010 


(C3H302)9 




NaOs ... 

1 7424 

10 24114 


6 H 2 O. . . 

36.624 

11.56370 


SOi. . 

1 2914 

10 11107 

Naa 





(UOa)sZnNa 



HAsOa 

MgaAsaO? . . 

0.91359 

9 96075 


(C 2 H» 02 )b. 



Naa. 





6 H 2 O . 

49 620 

11 69566 

HAs04 

MgaAsaOv 

0 83496 

9 921C7 

NaOH 

NaaCOs 

1 3249 

10 12218 

NaHCOs 

Na .. 

0 2/372 

9.43731 


NaaO 

0 77483 

9 88920 


Nad . 

0 69576 

9 84246 


(U 02 ) 8 ZnNa 




NaaCOs 

0 63086 

9.79993 


{CaHsO:)^. 




NaaO 

0 36895 

9.56696 


6 H 2 O 

38 447 

11 58486 


(UOa) 3 ZiiNa 



NaiPsO? 

NaaHP04 

1 0677 

10 02847 


(C2H302)9 




NaaHP 04 




6 H 2 O 

18 307 

11.26262 


12 HaO 

2 6936 

10 43033 

NaaHPOa 

MgaPaO; 

0 78390 

9.89426 

Na^PaOr. 





NaCl 

0 82340 

9 91501 

0 

a 

0 

MgaPaOr . . 

0 49898 

9 69808 


Na20 

0 43663 

9 64012 

Naa^^ 

BaSOs. . 

2 9906 

10 47574 


Na4P207 

0 93655 

9 97153 

NaaSOtf 

BaSOt. . . . 

i 1 8517 

10 26758 


PaOs 

0 49992 

9 69890 


SOa 

0 50819 

9 70603 

NaaHPOa 




NaaSOs. 




12 HaO 

MgaPaO: 

0 31074 

9.49240 

7 H 2 O. 

BaS04.... 

0 92565 

9 96645 


Na4P207 

0 37125 

9.56967 


SOa .... 

0 25404 

9 40490 


PaOs 

0 19817 

9 29704 

NaaSOi 

BaSOs.. . 

1 6432 

ilO 21568 

NaHSOa 

SO 2 

0 61558 

9 78928 


Na 

0 32878 

9 51025 

NaHS04 

BaSOi 

1 9441 

10 28872 


NaCl . . 

0 82298 

9.91539 

NaHSOi 





NaaCOs. . 

0.74622 

9 87287 

HaO 

BaS04 

1.6905 

10 22800 


NaaCO.v 



Nal 

Ag 

0 71960 

9 85709 


lOHaO 

2 0145 

10 30416 


Agl 

1 5662 

10 19485 


NaaO 

0 43641 

9 63990 


I 

0 84660 

9 92768 


SOs 

0 50359 

9 75096 


Na 

0 15340 

9 18582 


(UOalsZnNa 




NaaO 

0.20676 

9 31547 


(C2H302)9. 


1 


(U 02 )sZnNa 




6 HaO .. 

21 655 

11 33556 


(CaHaOa)^ 



NaaSO. 





6 H 2 O 

10 260 

11 01113 

lOIIiO 

BaS04. 

0 72442 

9 85999 

NaNH«. 




NHa 

NaNH^POi 1 



HPO 4 . 





4 H 2 O .. 

12 276 

11 08906 

4 H 2 O 

MgaPaO? 

0 53231 

9 72616 


iNaNOs , 

4 9908 

10 69817 


NHs 

0 08146 

8 91094 

NO 

NaNOs 

2 8327 

10 45221 


P 2 O 5 

0 33947 

9 53080 

NaOt 

NaNOs 

1 5739 

10 19699 

NaNOa. 

N . . 

1 0 16479 

9 21693 


NaaO 

0 57393 

9 75886 


NaaO 

0 36465 

9 56188 

P 2 O 5 . 

NaaHP 04 

2.0003 1 

10 30110 


NHs 

0 20037 

9 30183 


Na2HP04. 




NO 

0 35301 

9 54779 


12 HaO 

5 0462 

10 70296 


NaOs . 

0.63535 

9 80301 


NaNH«HP04. 




(U 02 )aZnNa 1 




4HaO 

2 9458 

10 46920 


(C2Hs02)9. ' 



SO 2 

NaHSOs. 

1 6245 

10.21072 


6 H 2 O. 

IS 094 

11 25764 


NaaSOs 

1,9677 

10 29397 

NaaO. . . . 

Br.. . 

2 5782 

10 41131 


NaaSOs. 








THaO 

3 9364 i 

10 59510 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

Lop- 

rithm 

Sodium' 



-10 

Sulfur: 



-10 

SOs 

NasO. 

0 77434 

9 88893 

BaSOi. 

FeSa . . . 

0 25696 

6 40987 


Na2S04 

1.7743 

10 24904 


SaS 

0.14599 

9 16431 

(UO-2)3 





HiSO* 

0.85162 

9 54608 

ZnxNa 





HaSO* 

0.42017 

9 62343 

(C^a» 





8 

0 13736 

9 13783 

02 ) 11 . 





SO* 

0.27444 

9.43845 

bH20 . 

Na .. 

0.014952 

8 17469 


SO* .... 

0.34209 

9.53528 


NaBr 

0.066910 

8 82549 


S 04 . . . 

0 41163 

9.61440 


NaUl 

0 038004 

8 57983 

CdS 

HaS .. 

0.23587 

9 37267 


NajCO, 

0 034460 

8 53731 


s 

0 22191 

9 34619 


NaF 

0 027305 

8 43624 

FeSa . . 

BaSOi. 

3.8916 

10 59013 


NaHCOj 

0 054623 

8 73738 

HaS. . 

AsaS* . . 

2.4064 

10 38136 


Nal 

0 097470 

8 98887 


BaSOi. . . 

6 8409 

10 83569 


NaNO» 

0 0552G7 

8 74246 


CdS. .. . 

4.2396 

10 62733 


Na20 

0 020153 

8 30434 


SO*.. . 

2.3494 

10 37096 


NaOH. 

0 026010 

8 41514 

HaSOa 

BaSOi. . . 

2 8439 

10 45392 


NaaSO* . . 

0 046179 

8 66444 

H,S04. 

BaSOt 

2 3800 

10 37657 

Strontium' 





(NH4)aS04 

SO* 

1 3473 

10 12947 

8r= 87.63 
CO 2 

SrCOa. 

3 3547 

10 52565 

(NHi),. 

0.81630 

9 91185 


SO3 

SrO 

I 2944 

10 11207 

SO 4 

HaSO* 

0.74221 

9 87053 


SrSOt 

2 2944 

10 36067 


SO* .. 

0.60587 

9 78238 

Sr 

SrCOa 

1 6848 

10 22655 

S.... 

AsaSs 

2 6577 

10 40785 


Sr(NOs )2 

2 4152 

10 38296 


BaSOi. .. 

7 2807 

10 86217 


SrO 

1 1826 

10 07283 


CdS . 

4.5062 

10 65381 


SrSOt 

2 0962 

10 32143 

SOa... 

BaS04 

3 6438 

10 56155 

SrCU 

SrCOa 

0 93122 

9 96905 

SO* ... 

BaSOi . 

2 9156 

10 46472 


SrO 

0 65364 

9 81534 


HaS 

0 42663 

9 62904 


SrSOt 

1 1586 

10 00394 


(NH4)2S04 

1 6506 

10 21762 

SrCO. 

CO 2 

0 29809 

9 47435 

SO 4 

BaSOi. . 

2 4299 

10 38560 


Sr 

0 59354 

9 77345 

Tantalum: 





SrCl2 

1 07.39 

10 03095 

Ta=* 





Sr(HC03)2 

1 4201 

10 1,5232 

180.88 





Sr(N03)2 

1 4335 

10 15641 

Ta 

TaCU 

1 9801 

10 29669 


SrO 

0 70191 

9 84628 


TaaO* . 

1 2211 

10 08677 


SrSOi 

1 2442 

10 09488 

Tads . 

Ta 

0 50602 

9 70331 

Sr 





TaaO* . . 

0 61670 

9 79007 

(HC03)2 

SrCOa 

0 70417 

9 84768 

Ta204 .. 

TaaOs . 

1 0376 

10 01602 

SrO 

0 49420 

9 69396 

TaaO*. . 

Ta . . 

0 81891 

9 91323 

Sr 





TaCU 

1 6216 

10 20993 

(NOj): 

Sr 

0 41404 

9 61704 


TaaOi. . 

0.96378 

9 98398 

SrCOa 

0 69758 

9 84359 

Tellurium: 





SrO 

0 48964 

9 68988 

Te- 





SrS04 

0 86791 

9 93848 

127.61 




SrO 

SOj 

0 77256 

9 88793 

HaTe04 . 

Te .. 

0 65905 

9 81892 


Sr 

0 84560 

9 92717 

H*Te04. 





SrCU 

1 5299 

10 18466 

2 H 2 O 

Te .. 

0 55565 

9 74480 


SrCOs 

1 4247 

10 15.372 

Te. . 

HiTeOi 

1.5173 

10 18108 


Sr(HC05)2 

2 0232 

10 30604 


HiTe04.2H2() 

1.7997 

10 25520 


Srf^NOsla 

SrSOt 

2 0423 

10 31012 


TeOt 

1 2508 

10.09718 


1 7726 

10 24860 


TeO* 

1 3761 

10 13866 

SrSOi 

SO* 

Sr 

0 43584 

0 47706 

9 63933 
9 67857 

TeOt .. 

^eOa)aS08 

1 5645 

0 79951 

10 19438 
9 90282 


SrCla 

0 86311 

9 93606 

TeO*.... 

Te ..“ ... 

0.72667 

9.86134 


SrCO* . . 

0 80375 

9 90512 

(TeOa)i. 





Sr(NOi)j . 

1 1522 

10 06152 

SO*. 

Te 

0.63920 

9.80564 


SrO 

0 56416 

9 75140 

Thallium: 




Sulfur: 



Tl- 




8-32.06 




204 39 




As'Ss 

HjS 

0 41556 

9 61864 

1 

TlCl 

1 1735 

10 06947 

8 

0 39098 

9 59215 

1 

TltCO* 

1 1468 

10.65949 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS — (Continued) 

Loga- 

Weighed Sought Factor nthm Weighed Sought 







GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS— (Continued) 


Weighed 

Sought 

Factor 

Loga- 

rithm 

Weighed 

Sought 

Factor 

ritnm 

Zinc: 



-10 

Zinc; 



-10 

Zn 

ZnO 

1 2447 

10 09507 

ZeuPiOt . . 


<L42912 

9^3257 



2.3304 

10.36743 

ZnO 

0 53413 

9 72765 


ZnS 

1 4904 

10 17329 

ZnS.... 

RrSOa 

2 3955 

10 .37940 

ZnCIj . 

ZnO 

0.69709 

9 77604 

Zn 

0 67098 

9.82671 

ZnCOa. , . 

ZnO 

0.64902 

9.81225 


ZnO. 

0.83518 

9 92178 

ZnMJli. 





ZnS04.7Hi0... 

2.9511 

10.46998 

PO*.. 

Zn 

0.36648 

9 56405 

ZnS04. 





ZnO 

0.45618 

9 65912 

THsO.. 

BaS04 

0.81174 

9.90942 

ZnO 

Zn .. 

0.80339 

9 90493 


ZnO 

0 28301 

9 46180 


ZnCU. . . 

1.6748 

10 22396 


ZnS 

0.33886 

9.53002 


ZnCOs . 

1.5408 

10 18775 

Zirconium: 



ZnNH4P04 . . 

2 1922 

10 34088 

Zr= 





ZnjPjOi. 

1 8722 

10.27235 

91.22 





ZnS .. 

1 1973 

10 07822 

Zr 

Zr02 . 

1 3508 

10 13069 


ZnS04.7Ht0 

3 5335 

10 54820 

ZrOs 

Zr 

0 74030 

9.86941 





HEAT OF FORMATION AND SOLUTION 

The following table giv^ the heat of formation of compounds 
from the elements in their standard states els'* C, 1 atm.) and 
the heat of solution in water in kilogram calories (mean) per 
gram-formula weight. To convert to B.T.tJ. multiply by 
3.9686. To convert to kilojoules multiply by 4.186. 

Values given are for 18° C and 1 atm. unless otherwise 
indicated. The heat of solution is given in most cases for a 
definite number of water molecules to one of the substance. 
Where this is not stated the dilution is understood to be such 
that additional dilution produces a negligible thermal effect. 

The symbol oo indicates that the substance is formed in an 
“infinite’^ amount of water. 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion, 
Kilo-cal 

Water 

mob 

Heat of 
solution. 
Kilo-cal. 

Acetic acid . 

HCjHaOj 

Isolid^ 

120 2 

150 

-2 157“ 



hquid 

117 71 





200 

118 07 



Acetylene . 

CiHi . . . 

gas 

- 54 337 



Aluminum 






bromide . 

AlBra 

solid 

+126 6 

3000 

+85 39 ° 



dil. sol 

211 9 



carbide 

AUCt .... 

solid 

81.48 



chloride 

Aids 

solid 

1 166 8 


+77 90 


,600 

i 244 68 




A1C1».6H20 . . 

1 solid 

641 82 

450 

+ 13 

fluoride 

AIF, . 

Isolid 

329 03 




AIF 8 . 6 H 2 O 

'solid 

375 39 



hydroxide 

A1(0H)3 

Ippt 

304 66 



iodide 

Alla 

solid 

71 21 

2200 

+88 89»“ 



dil. sol. 

160 3 



nitride 

AIN 

soUd 

131 4 



oxide (corundum) 

AlsOa 

Isolid 

399 05 



oxide (powder) 

AhOs 

amorph. 

389 49 



silicate 

AhSiaO . . 

1 solid 

767 5 



sulfate 

Al2(S04)8 . 

, solid 

714 46 





dil. sol. 

883 88 




Al2(S0i)8.18H2O 

solid 

2106 6 


+8 1 

sulfide 

AI 2 S 3 

solid 

126.4 


+75 03 

Alum, see under appropriate metal 





Ammonia . . 

NHs 

liquid 

15 84 





gas 

10 94 





200 

19 43 

200 ! 4-8 459»8® 

Ammonium 






acetate 

NH 4 C 2 H 8 O 2 . 

solid 

150 25 

200 +0 2502*® 

bromide 

NUiBr 

(solid 

64 708 

200 

-4 444'8“ 


NHs 4- HBr 

Isolid 

45 5 


1 

carbonate 

(NH412C08 

jdil sol. 

223 4 



carbonate, acid 

NH^HCOj 

solid 

203 1 

1200 

-6 6915® 

chloride 

NH4CI 

solid 

75 080 

200 

-3 8951*° 



00 

71 279 



chloroplatinite 

(NH4)2PtCl4 

solid 

194 0 


-8 411 

chromate 

(NH4)2Cr04. 

solid 

274 31 

700 

-5 731 *® 



dil. sol. 

267 62 



ryanate 

NH 4 CNO 

dil sol. 

68 9 



cyanide 

NH4CN . 

solid 

0 956 

400 

-4 349 

dfichromate 

(NH4)20r2a . . 

solid 

420 07 

650 

-12 9i«® 



600 

407 41 
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HEAT OP FORMATION AND SOLUTION (Cont.) 


Nazae 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
£dlo-cal. 

Water 

mols 

Heat of 
solution. 
KBo-cal. 

1 

Amxnoiiium 






ferrocyanido 

(NH4)iPe(CN)«.3HjO 


216.0 


—6 69*** 

iBuoride 

UHtF. . . i 


111 71 


-1 51 



dil. sol. 

110.20 


fluosilicate 

(NHOjSife 


610 36 

1200 

-8.36»* 

hydroxide 

NH4OH 

200 

87.814 

iodide 

NHJ 

solid 

48.5r>5 

200 

-3.560»«® 



200 

44 094 




nitrate 

NH4NO* 


87^ 

200 

—A .3.^9.18® 

nitrite 

NH4NO2 

sohd 

62.15 

400 

-4 7551** 



400 

57.491 



oxalate 

(NH4)2C204 

solid 

267.15 


-7 89 

oxalate, acid. . 

(NH4)2C204.H20 

NH4HC204 

solid 

400 

339.07 
226 69 


-11 5 

perchlorate 

NH4C104 

sohd 

78.304 

220 

-6 366a>* 

persulfate 

(NH4)2S208 

solid 

382.80 

1000 

-9.08i«“ 

phosphate, mono- 

NH4H2PO4 

dil. sol. 

339.07 



phosphate, oi thu- 

(NH4)8l’04 

dll. soL 

397.61 



seleiude 

(NH452Se 

dil. sol 

38 95 



sulfate 

(NH4)2S04 

solid 

277 66 

400 

-2 3918“ 



400 

275.29 



sulfate, acid 

NHaS04 

solid 

240.43 

200 

-0.02418* 



800 

240.98 



Bulfhydrate 

NH4HS 

solid 

38.95 


-3 3 



dil. boL 

35.675 



sulfide . . 

(NH4)*S 

200 

55.245 



sulfide, penia- 

(NH4)2Sj 

solid 

64.76 





dil. sol. 

66.15 

"'1000 

-8.6»»*‘' 

eulfite 

(NH4)2S0» 

solid 

210.20 

440 

-1.53i»* 



dil. soL 

208.70 



sulfite, acid . , 

NH4HS03 

dil. soL 

179 2 



sulfocyanate 

NH4CNS 

solid 

19.4 


-5.663J**' 

Antimonic acid, 

HjSb04 . . . 

dil. sol. 

216.56 



ortho- 






Antimonous acid 

HsSbOa . . 

dil. sol. 

166.8 



Antimony 






bromide .. , 

SbBrs 

solid 

61.41 





liquid 

68.28 



chloride, tri- . . 

SbCla 

solid 

91.398 





hquid 

88.292 



chloride, pcnta-. , 

SbCU . 

solid 

107.31 




liquid 

104 88 





gas 

93.812 



fluoride 

SbF» . . 1 

solid 

216.5 

200 

-1 67 



dil. soL 

214.8 



hydride (stibine) . . 

SbHj.. 


-34 815 



iodide 

Sbis... 

solid 

-H4 21 



oxide tri” 

SbaOs 

solid 

165.4 



oxide, tetra . . 

Sb204 . 

sohd 

211 2 : 



oxide, penta-. . 

Sb204 

sohd 

230.8 




dil. soL 

227.96 




solid 

89.200 



^ Bumde (black) . . . 

Sb2S8 

solid 

35.84 



acid, ortho-. 

II3A804 

solid 

214.98 

300 

-^0.406»«* 



dil. soL 

214.6 



bromide (ous). 


solid 

46.36 




liquid 

43.49 



ehloride (ous) . . 

AsCU 

s^d 

72.40 





liquid 

1 

71.390 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Nftme 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Arsenic 






hydride (arsine) 

AsH, . 

gas 

- 43 49 




AsH^6H20 

solid-!®* 

+308.79 



iodide (ous) 

Asia . 

solid 

14 3 



oxide, tri- 

AssOs 

solid 

147 9 





dil. sol. 

148 6 



oxide, penta- 

AS206 . . 

solid 

217 90 


+5 998 



dil. sol. 

223 9 



oxide 

Aa406 

gas 

267 86 



sulfide, di- 

AsjSj 

solid 

19 1 



Arsenious acid. 

HaAsOs 

dil. sol. 

176.8 



ortho- 






Auric, see gold 
Barium 






acetate . . . 

BaCCjHjOil’i 

solid 

358 4 

600 

+5 26*»* 

arsenate 

Ba3(A804)2 

ppt. 

817.69 


bromide . 

BaBrs. 

solid 

180 4 

400 

+4 97!** 



400 

185 4 




BaBr2.2HiO 

solid 

326.4 

400 

-4 182!»* 

carbonate 

BaCOa 

ppt. 

290 85 



chlorate 

Ba(CI03)a 

solid 

174 0 

600 

-6 OOio" 

chloride 

Ba(Cl03)2.H20 

BaCla 

solid 

246 8 

600 

-11 23!«* 

solid 

205 33 

400 

+2 OSW" 



2000 

207 55 


chromate 

BaCl2.2H20 

solid 

349 08 

400 

-4 922 >8“ 

BaCr04 

ppt. 

334 05 



cyanide . . 

Ba(CN)2 

solid 

57 11 


+1 768»* 



dll. sol. 

59 02 



ferrocyanide 

Ba2Fe(CN)i. 

dll. sol. 

135 0 




Ba2Fe(CN)6 6H2O 

solid 

556 51 


-11 5!** ‘ 

fluoride 

BaFa 

ppt. 

287 70 



fluosilicate 

BaSiF« 

sdid 

677 42 



hydride 

BaH2 

solid 

40 86 



hydroxide 

Ba(OH)2 

solid 

225 86 

660 

+11 40'8“ 



400 

237 49 




Ba(0H)2.8H20 

solid 

799 05 

660 

-14 5>5“ 

hypobromite 

Ba(BrO)2 

dil. sol. 

174 4 



hypochlorite 

Ba(C10)2 

dil. sol. 

180 9 



hypophosphite . 

Ba(H2P02)2 

dil. sol. 

414 10 



Ba(H2P02)2 H2O 

solid 

482 20 

400 

+0 287 >8“ 

iodate 

BadOala 

solid 

245 16 




dll. sol. 

236 6 



iodide. . 

Ba(I0,)2.H20 

Bala 

solid 

solid 

316 37 
144 8 


+10 30!«“ 



dil sol. 

155 08 



nitrate 

Ba(N03)2 

solid 

238 28 

400 

-9 462““ 



1600 

228 44 



nitride 

BaaNa . 

solid 

90 80 



nitrite. . 

Ba(N02)2. 

solid 

185.7 

800 

-5 687!2* 


Ba(N02)2.H20 

solid 

256 87 

800 

-8 60!2* 

oxalate. . . 

BaCaOa.HaO 

ppt. 

397 37 



oxide 

BaO 

solid 

133 1 

600 

+35'84!‘“ 

oxide, di- 

BaOa 

solid 

151 7 


perchlorate 
phosphate, mono- 

Ba(C104)2 

BaH4(P04)2 

solid 

solid 

210 3 
735 9 

800 

-1 67»* ■ 

phosphate, di- 

BaHP04 .... 

solid 

424 6 



phosphate, tri- 

Baa(P04)a 

solid 

991 64 



platinochloride . 

BaPtCle 

solid 

284 83 

5000 

+9'08W® 

selenide 

BaSe. 

solid 

88 17 
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HEAT OF FORMATION AND SOLUTION <Coat.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

1 Water 
mols 

Heat of 
solution. 
Kilo-cal. 

ibarium 






silicate 

BaSiOa 

fused 

356 04 



sulfate 

BaS04 

ppt. 

345 28 





dll. sol. 

339 31 



Bulfhydrate 

sulfide 

Ba(SH )2 


136 2 



BaS. 

solid 

111 1 





dil. sol. 

118 5 



. sulfite . 

BaS03 

ppt. 

279 57 



Beryllium 
chloride, . 

BeCb 

solid 

112 5 




BeCl2.4H20 

solid 

188 1 



fluoride 

BeF2 

dll sol. 

240 84 



hydroxide 

Be(OH )2 

ppt. 

206 7 



iodide 

Beh 

sol 

67 38 



nitrate 

Be(mz)2 

BeS04 

dll. sol. 

184 7 



sulfate. . 

solid 

276 47 




BeS04 4ni;0 

solid 

567 51 


■fl 10 

Bismuth 






chloride 

Bids 

solid 

90 61 



hydroxide. . 

Bi(OH)3 

dil. sol. 

171 1 



oxide 

BhOz 

solid 

135 5 



oxychloride 

Boric acid 

BiOCl 

solid 

87 69 



HjBOa 

solid 

251 61 

400 

-5 40F8* 



dil. sol. 

246 12 



Boron 






bromide 

BBr, 

liquid 

42 77 

400 

-1-83 63 

chloride 

BCU 

liquid 

93 67 





gas 

89 13 



fluoride 

BF,. 

gas 

256 87 


-1-24 37 '" 

oxide 

B 2 O 8 

solid 

279 81 



Bromic acid 

HBrOa 

200 

12 7 



Bromine (atomic). 

Br . 

gas 

- 26 691 



Bromine 

Br2. . . 

solid 

1+ 2 581 

' 




gas 

1- 7 646 



chloride 

BrCl . . 

liquid 

0 700 



Bromous acid 
Cadmium i 

HBrO 

dll. sol. 

j 25 67 



bromide 

CdBr 2 

solid 

75 79 

400 

-fO 43'«° 



400 

76 23 



carbonate. . 

CdCOa 

ppt. 

178 7 



chloride 

CdCl2 

solid 

92 999 

400 

-f-3 106'»° 



400 

96 08 




CdCJ2.2in^O 

solid 

269 99 

' 400 

-2 939’s“ 

cyanide . 

Cd(CN)2 

solid 1 

- 36 80 



fluoride. . . 

CdFi 

1200 

172 50 



hydroxide (ord | 

Cd(OH)2 i 

ppt. 1 

133 57 



ppt.) 

iodide. 

Cdls 

solid 

48 387 




400 

47 431 

400 

-0 

nitrate 

Cd(NO»)2 

400 

117 06 



CdCN08)2.4H20 

solid 

395 63 

400 

-5 042i»® 

oxide 

CdO 

solid 

65 23 



selenide. . 

CdSe 

solid 

16 7 





ppt. 

22 



sulfate. . 

CdSOi 

solid 

217 92 

400 

-f-10 68i«“ 



400 

228 61 



sulfide 

CdS. 

solid 

33 93 



telluride. . 

Caesium 

CdTe 

solid 

solid 

15.8 



bromide 

CsBr 

97 468 

no 



dil. sol. 

00.80 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

i 

Water 

mols 

Heat of 
solution 
Kilo-cal 

Caesium 






carbonate. . . 

CbsCOs ... 

solid 

273 14 

220 

-fll 8316“ 



dil. sol. 

285 21 



carbonate, acid 

CsHCOa 

solid 

231 3 

220 

-4 3016“ 


dll. sol 

227 0 



chloride 

CsCI. 

solid 

106 48 

220 

-4 



400 

101 77 



fluoride. . . . 

CsF ... 

solid 

131 97 

110 

+8.363'6“ 



400 

140 38 



hydroxide. . 

CsOH 

solid 

100 26 

110 

+ 16 416 “ 


400 

116 82 



iodide 

CbI 

solid 

83 752; 

no 

-8 2416“ 



dll sol. 

75 75 1 



nitrate 

CsNOa . 

solid 

121 79 

400 

-9 606«>“ 



400 

112 19 



oxide, mono- 

CssO 

solid 

82 20 

600 

+ ^ 1518“ 

oxide, tetra- . . 

CS 2 O 4 

solid 

137 64 



sulfate. . 

CS 0 SO 4 

solid 

340 98 

220 

-4 9716 “ 



440 

335 96 



sulfate, acid . 

1 

C 8 HSO 4 

solid 

275 27 

220 

~3 72816“ 


220 

271 69 



sulflde. . 

CsjS . 

solid 

87 46 


+27 24 

1 


dii. sol. 

114 70 



Calcium 






acetate 

Ca(CjH 302)2 

solid 

357 95 

440 

+6 9316“ 

1 

dll. sol. 

364 88 




Ca(C2H302)2 H 2 O 

solid 

427 48 

600 

+5 8517“ 

alumirate, moiio- 

CaO.AbOa 

fused 

549 59 



aluminato, di- 

t2Ca0.Al203 

fused 

692 96 I 



aluminate, tn- 

i3Ca0.Al203 

fused 

836 33 1 



aluminum silicate 

3Ca0.Al203.2Si02 

solid 

1486 3 1 



arsenate 

Ca#(A804)2 

ppt 

793 31 



bromide 

CaBr 2 

solid 

162 2 


+24 37 ■ 



dll sol. 

186 9 




CaBr2.6H20 

solid 

598 09 

400 

-1 10»“ 

carbide 

CaC2 

solid 

14 6 



carbonate 

CaCOs 

colloid 

287 93 



chloride . 

CaCh 

solid 

190 7 

400 

+ 17 9918 “' 


CaCh-HjO 

solid 

265 23 

300 

rll 71'8“ 


CaCU.6H20 

solid 

623 44 

400 

-4 564 >8“ 

cyanamide 

CaCNi 

solid 

85 07 



cyanide. . 

Ca(CN )2 

dil. sol. 

60 45 



ferrocyanide 

CaiFe(CN)b.l2Il20 

solid 

963 21 


-4 54’»“ ' 

fluoride. . 

CaFt 

ppt 

286 26 



formate. 

Ca(CH02)2 

solid 

326 88 

360 

+0 669>«“‘ 

hydride. . 

CaH2 . 

solid 

45 88 



hydroxide. 

Ca(OH )2 

solid 

236 1 





dil sol 

238 76 



hypochlorite 

Ca(C10)2 

Cal2 

dil. sol. 

181 60 



iodide 

solid 

128 6 

400 

+27 6918“ 



dU. sol. 

156 3 


nitrate 

nal2.8H20 . 

solid 

701 56 


+ 1 74»“ ' 

Ca(N03)2 

sohd 

225 3 

400 

+3 9431 ®“ 



400 

229 15 

1 



Ca(N0a)2.4H20 

solid 

509 92 

400 

-7 24»“ 

nitride. . . 

Ca>N2 

solid 

109.0 



nitrite 

Ca(N02)2 4 H 2 O 

solid 

405 60 



oxalate 

CaC204 

ppt. 

333 3 



oxide. . . 

CaO 

solid 

151 71 



peroxide . 

Ca02 

solid 

155 8 



Ca02.8H20 . . . 

solid 

718 52 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Calcium 






phosphate, mono> 

CaH4(P04)2 . 


743 13 



phosphate, tn- . . 

Ca8(P04)2 


082 1 



phosphate, acid. . 

CaHP04 

ppt. 

482 50 



selemde. 

CaSe 

solid 

88 41 



silicate 

CaSiOs 

fused 

376 16 



silicide 

CaSio 

solid 

224 6 



sulfate (anhydrite) 

CaS04 

solid 

335 72 


+5 26 


CaS04 2 H 2 O 

solid 

477 80 


-0 24 

Bulfhydrate . 

Ca(SH )2 

dll. sol. 

137 4 



sulfide 

CaS 


113 50 





dll. sol. 

119 71 



thiosulfate . 

CaS203 

QO , 

270 49 



Carbon 






dichloride .. 

C 2 CI 4 

liquid 

60 





gas 

- 1 160 



dioxide 

CO 2 

gas 

-f 94 385 





sat. 

99 140 


4-4 755 

disulfide . , 

CSz 

liquid 

- 22 0 





gas 

- 28 67 



monoxide 

CO 

gas 

+ 28 428 



oxybronude 

COB 12 

gas 

22 0 



oxychloride 

COCb 

gas 

62 09 





liquid 

57 993 



tetrachloride 

CC14 

gas 

25 400 





liquid 

33 190 



Carbonic acid 

H2CO. 

dll sol. 

167 53 



Cerium 

Ce 

dll sol 

164 9 



chloride (ous) 

CeCla 

600 

283 39 



oxide (ic) 

Ce02 

solid 

234 9 



sulfate (ous) 

Ce2(S04)5 

(111 sol. 

792 84 



Chloric acid . 

HCIO 3 

400 

19 1 



Chlorine ^atomic) 

Cl 

gas 

-- 28 746 



oxide, mono- 

CI 2 O 

gas 

!- 18 26 

800 

+9'439w‘’ 

oxide, di- 

CIO 2 . 

liquid 

- 30 11 





gas 

- 23 49 



Chlorous acid, 

HCIO 

200 

-h 29 773 



hypo- 






chromic acid 

H2Cr04 

dil. sol. 

206 69 



Chromium 






bromide (ic) (blue) 

CrBrs 

dil sol. 

146 5 



bromide (i c) 

[CrBralBr 

rill. sol. 

135 0 



(green) 

(Cr.4H20 Br2)Br.2H jO 

solid 

544 67 

250 

+0 669 

bromide (ic) . 

(Cr.fiHzOlBrs .... 

solid 

542 42 


-U 34 

chloride (ic) (rose) 

CrCla . . 

solid 

139 55 


4-30.59 

(fornns green sol- 






ution) 

chloride (ic) (green) 

(CrCl2.4H20)Cl 2 H 2 O 

solid 

580 41 

150 

-0 048 

chloride (ic) (grav) 

(Cr.6H20)Cl3 

solid 

577 30 


4-12 02 

chloride (ic) 

(Cr. 4 H 20 .Cl)Cl 2 . 6 H 20 . 

solid 

854 01 


0 

chloride (ic) 

(Cr.4H20.Cl)Cl2 

solid 

435 37 


4-8 36 

chloride (ous) 

CrCl 2 

solid 

99 64 


4-18.6 



dll. sol. 

118 3 




CrCl2.4H20 

solid 

389 73 


4-19 ■ ■ “ 

hydroxide (ic) 

Cr(OH)3 

ppt 

245.88 



oxide (ic) 

0208 

solid 

267 39 





amorph. 

266.19 



oxide, tri- 

CrOs 

solid 

136 0 

80 

4 - 2 ' 461 w® 
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HEAT OF FORMATION AND SOLUTION (Coat.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal 

Water 

mols 

Heat of 
solution. 
KUo-cal 

Chromium 






sulfate (ic) (violet) 

Cra(S04)3 

dil. sol. 

753 89 



sulfate (ic) (green) 

Cr2(S04)3 

dil. sol. 

730 95 



sulfate (ic) (violet) 

(Cr 6H20 )j(S04)3.2H20 

solid 

1701 1 


+10 11 

sulfate (ic) 
sulfate (ic) (green) 
Cobalt 
bromide (ous) 

(Cr. 6 H 20 ) 2 (S 04 )s 3 H 2 O . 
Cr2(S04)3 6 H 2 O 

solid 

solid 

1771 1 
1127 4 


+8 29 
+ 13 4 

CoBr 2 

solid 

54 96 ' 

1 

+ 18 4 



dll sol. 

73 36 




CoBr 2 6 H 2 () 

solid 

485 07 


-1 29 

chloride (ous) 

C 0 CI 2 

solid 

76 942 

400 

+ 18 45'-“ 

fluoride (ous) 

C 0 F 2 

dil. sol. 

172 81 



hydroxide (ic) 

Co(OH)3 

ppt. 

219 36 



hydroxide (ous) 

Co(OH )2 

Col 2 . 

ppt. 

128 32 



Iodide (ous) 

dil sol 

42 77 



nitrate 

Co(N03)2 

solid 

104 2 

300 

+11 95'»° 


Co(N03)2 ()H 20 

CoO 

solid 

531 19 

400 

-4 97>8“ 

oxide (ous) 

solid 

57 49 




amorpli. 

50 18 



oxide (ous) (le) 

C0304 

solid 

192 6 



selenide 

CoSe 

solid 

13 4 





ppt. 

11 5 



sulfate 

C0SO4 

800 

225 09 




C0SO4 7 H 2 O 

solid 

707 29 

800 

-3 500''»“ 

sulfide 

CoS 

ppt 

19 8 



tellunde 

Copper 

CoTe 

solid 

11 5 



acetate (ic) 

Cu(C 2 H 302)2 

solid 

214 6 

320 

+2 

dil sol 

217 0 



Cu(C2H302)? H 2 O 

solid 

285 07 

400 

+0 16718“ 

am chloride (ic) 

CuCl 2 2 NH 4 CI 

solid 

197 6 

550 

+4 78‘8“ 

CUC 12 . 2 NH 4 C 1 2 II 20 

solid 

332 86 


-6 21 

am. sulfate (ic) 

CuS04 4 NH 3 

solid 

295 10 



broxmde (ic) 

CuBr2 

solid I 

32 02 

400 

+8 24420 ° 



400 

40 14 




CuBr 2 4 H 2 O 

solid 

315 18 ! 


-1 43 

bromide (ous) 

CuBr 

solid 

24 61 



carbonate 

CuCOa 

ppt. 

141 5 



chlorate (ic) 

Cu(C103)2 

400 

22 2 



chloride (ic) 

CuCh 

solid 

51 422 

600 

+ 11 1118“ 



800 

62 605 




CuCl 2 2 H 2 O 

solid 

195 03 

200 

+3 70418“ 

chloride (ous) 

iCuCl 

solid 

32 50 


cyanide (ous) 

CuCN 

solid 

- 27 96 



fluoride (ic) 

CuF? 

400 

-f 139 8 



formate (ic) 

,Cu(CH()2)2 

solid 

179 5 

600 

+ 0 52618° 



dll sol 

179 9 



Cu(CH02)2 4 H 2 O 

solid 

461 17 

500 

-7 89‘o^ 

hydroxide (icO 

Cu(OH)2 

ppt. 

104 97 



(green) 





iodide (ic) 

Culi 

solid 

3 10 





dil sol. 

9 08 



iodide (ous) 

Cul 

solid 

15 8 



nitrate 

Cu(N03)2 

solid 

72 40 

280 

+ 10 478 “ 



200 

82 796 



Cu(N03)2 3 H 2 O 

solid 

290 56 


-2 39 


Cu(NO .,)2 6 H 2 O 

solui 

503 80 

400 

-10 7018“ 

oxide (ic) 

CuO 

solid 

34 89 


oxide (ous) 

CU 20 

solid 

39 90 



oxychloride 

CuCli 3CuO 

solid 

160 57 


1 
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HEAT OF FORMATION AND SOLUTION (Coot.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Copper 






seleiiate . . 

CuSeOi 

400 

128 6 



selenide (ic) 

CuSeOi 5 H 2 O 

solid 

473 1 


-2 652 

CuSe 


4 78 


Belenide (oiis) . 

CujSc 

solid 

7 41 



sulfate (ic) 

CuS04 

solid 

178.7 

800 

+15 8918“ 


CuS04 5 H 2 O 

800 

194.65 


sulfate (ous) 

solid 

539.33 

800 

-2 79618° 

CU 2 SO 4 

solid 

173.5 

sulfide (ic) 

CuS 

solid 

11.61 



sulfide (ous) 

CU 2 S 

solid 

18 97 



telluride 

Cu2Te 

solid 

4.06 



Cyanic acid 

HCNO 


36 56 



Cyanogen 

C 2 N 2 

liquid 

- 65 47 



chloride 

CNCl . 

gas 

liquid 

- 70 73 

- 28.20 

1 


iodide . 


gas 

- 36 56 



CNI 

solid 

- 42 29 



Dysprosium 


dii. sol 

- 44 92 

100 

-2 7720 “ 

sulfate 

Dy2(S04)3 + 8 H 2 O 



1200 

+6 3 

Erbium acetate . 
Ethane 

Er^2H30*)3 + 4H>0 

gas 

23 4 

1500 

40 7 

Ethyl alcohol 

C 2 H 3 OH 

liquid 

65 902 

. 


Ethylene 


gas 

55 795 



CjH4 

gas 

- 9 56 



Ferric and Ferrous 

salts, see under Iron 

Fluosilicic acid 

H 2 SiFfl 

200 

545 04 



Gold 

H2SiFc.4H-0 

liquid 

789 25 


+ 7 9 

bromide (ic) 

AuBrs 

solid 

13 38 

2000 

-3 75218“ 

bromide (ous) 

AuBr 

solid 

4 54 

chloride (ic) 

AuOIa . 

solid 

27.00 

900 

+4.44418“' 

chloride (ous) 

AuCl 

solid 

10 27 

iodide (ous) 

Aul 

solid 

0 96 



Hydrazine 

N 2 H 4 

dll sol. 

- 3 250 



sulfate 

N 2 H 4 H 2 SO 4 

solid 

+224 37 





dil sol 

215 77 

1200 

-8 531i»“ 

Hydrazoic acid 

HN 3 

dll. sol. 

- 54 48 

Hydrobromic acid 

HBr 

gas 

+ 8 650 

200 

+ 19 8818“ 



00 

28 602 



HBr 2 H 2 O 

solid 

164 40 



Hydrochloric acid 

HCi 

gas 

22 03 





00 

39 558 

200 

+i7 4418 “ 

Hydrocyanic acid 

IICN 

gas 

- 30 108 



dil. sol 

- 23 90 


+5*97 

Hy drof erri- 

H 3 Fe(CN) 6 . 

dil. sol. 

-148 1 


cyanide acid 
Hydroferro- 






cyanic acid 

H 4 Fe(CN)^ 

solid 

-122 8 

300 

+0 406’0“ 



dil sol. 

-122 3 


Hydrofluoric acid 

HF 

liquid 

+ 94 86 


+4 54 



600 

75.699 




gas 

63 991 



Hydriiodic acid . 

HI 

gas 

- 5 926 

200 

+19 2418“ 



00 

+ 13 333 


Hydrogen (atomic) 

H 

gas 

- 50 42 



oxide (water) 

H 2 O 

liquid 

+68 3S7 





gas 

57 826 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Hydrogen 

HjOa . 





peroxide 

liquid 

44.516 

200 

4-0 454>5° 



gas 

32.903 





200 

44 970 



selenide 

HaSe . 

dil. sol. 

- 13 4 


+2 3918“ 



^as 

~ 15 8 



sulfide 

HaS 

liquid 

4- 9 56 





gas 

5 26 





dil sol. 

9 869 


+-4 564 

telluride 

HjTe 

gas 

- 33 93 


Hydro sulfurous 

H,S*04 

dil. sol. 

-1-106 1 



acid 





Hydroxylamine . 
Indium 

bromide . . 

NH2OH 

solid 

27 60 



InBra 

solid 

97 25 





dil sol 

112.8 



chloride, mono- 

InCl . . 

solid 

44 68 



chloride, di- 

InClj . 

solid 

86 74 



chloride, tri- 

luCla 

solid 

128 6 


. 



dll sol. 

145 28 



iodide ... . 

Inis 

solid 

32 50 





dil sol. 

66 91 



oxide, sesqui-. . 

In203 

solid 

23 90 



Iodic acid 

HIO3 

solid 

56 392 


-2 15 

Iodine (atomic) 

1 . 

gas 

- 25 470 



Iodine 

I2. . 

liquid 

— 15 1 



bromide, mono- , . 

IBr 

2 63 



chloride, mono-. . , 

ICl . 

solid 

6 69 





liauid 

solid 

4 54 



chloride, tri- 

ICU 

16 7 



oxide, penta- 

Iridium 

I206 

1 solid 

42 055 

1500 

-i 79«“ ’’ 

chloride, di- . . 

IrCU 

solid 

20 5 



chloridcj tri-. 

IrCb 

solid 

60 45 



oxide, di- 

Iron 

Ir02 

solid 

5 02 



acetate . 

Fe( 0211302)3 

1800 

357 23 



ammonium sulfate 

Fe2(S04)3 (NH4)2S04 
FeNH4(S04)2 12H20 

1000 

458 55 



ammonium sulfate 
(ic) 

ammonium sulfate 
(ous) 

bromide (ic) 

solid 

1295 8 



FeSOi (NH4)2S04 6H2O 

soIkI 

927 36 



FeBra 

1000 

95 10 



bromide (ous) 

FeBr2 

[dll sol. 

77 90 1 



carbonate (ous) . 

FeCOs 

[solid 

185 2 




ppt. 

179 2 

. . 


chlorate (ic) . . 

chloride (ic) 

F^(^103)3 j 

600 

solid 

67 38 
96 30 


+•31 78 '* 


FeCl3’2iH20 

solid 

277 90 

i2o6 

+-21 0^8“ 


FeCla 6H20 

solid 

532 62 

1200 

+-5 7321® 

chloride (ous) . 

FeCl2 

solid 

81 864 

400 

+-17.90‘8“ 


FeCl2 2H2O 

solid 

227 7 

300 

4-8 


FeCl2.4H20 

solid 

370 37 

400 

4-2.748w“ 

ferrocyanide (ic) , 
fluoride (ic) 

Fe4{Fe(CN6l3 

FeFa 

ppt. 

150 

-319 00 
+242 53 


fluoride (ous) 
hydroxide (ic) 

FeF, . j 

1200 

177 1 



Fe(OH).3 

ppt 

197 37 



hydroxide (ous) . 

Fe(Olt)2 

ppt. 

135 87 



iodide (ic) 

Fcia 

1000 

49 46 



iodide (ous) 

Fel2 

dil Bol. 

47 56 



nitrate (ic) .... 

Fe(N03)3 . . . 

Fe(N03)3 9H2O 

800 

solid 

158 4 
782 80 

150 

-9 08 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Iron 







nitrate (oub) 


Fe(NO ,)2 

dll. sol. 

120 2 



oxide (ic) (ordi- 

Fe208 

solid 

190 7 



nary) 

oxide (oufi) 


FeO 

solid 

64 04 



oxide (oufl) 

(ic) 

Fe»04 

sukd 

265 95 



(fused) 






oxide (ous) 

(ic) 

FeaOi . . 

solid 

266,91 



(magnetite) 
selenicie (ous) 


FcSe 

solid 

19 1 i 






ppt 

14 3 



silicate 


FeSiOs 

solid 

264 52 



sulfate (ic) 


FeafSOds 

1200 

641 77 



sulfate (ous) . 


FeSO« 

solid 

217 23 

110 

+ 14 901'** 




400 

231 95 , 





FeS04 7 H 2 O 

solid 

715 11 

jOO 

-4 32i<“ 

sulfide (ous) 


FeS 

solid 

23 06 i 

] 


sulfide, di- (pvnte) 

FeS2 

solid 

35 60 

1 


telluride (ous) 

Lanthanum 


FeTe 

solid 

7 65 



chloride 


LaCla 

solid 

266 67 

1200 

+31 30’«“ 

oxide 

1 

LaaOa 

solid 

456 87 



sulfate 

1 

La2(S04)3 

dil. so! 

987 10 




1 

Lac(S04)3.SH2(). . . 

solid 

1530 0 

2400 

+4 06«‘’ 

sulfide, di- 


USa 

solid 

162 0 



sulfide 


IjaaSs 

solid 

317 33 



Lead 







acetate 


Pb(C2H302)2 

solid 

234 00 

220 

+ 1 41”* 



Pb(C2H302)2 SlltO 

solid 

440 12 

100 

-5 50”“ 

bromide . 


PbBr 2 

solid 

66 261 






dil. sol. 

56 225 

2500 

- 10 04'S“ 

carbonate 


PbCOs . 

solid 

168 9 



chloride . 


PbCl2 

solid 

85 664 






dll. sol. 

79 110 


-b 55 

chromate 


PbCr04 

solid 

218 2 



fluoride 


PbFj 

soiiu 

159 10 

[ 


hydroxide 

Iodide 


Pb(0H)2 

Pbl2 

ppt 

solid 

137 0 

41 840 


-7 599>8“ 

nitrate 


Pb(N03)2 

solid 

108 292 

400 



400 

100 67 



nitride 


PbNe . 

solid 

-100 60 



oxalate 


PbC204 . 

solid 

-1-206 2 



oxide, mono- 


PbO 

solid 

52 473 



oxide, di- 


Pb(^ 

solid 

62 60 



oxide, 8ul>- 


PbiO 

solid 

51 255 



oxide, (red) 


PbaOi 

solid 

174 19 



oxybromide 


PbBr 2 .PbO 

solid 

119 7 




PliBr 2 2PbO . 

solid 

171 3 



oxychloride 


PbCl2.Pl)0 

solid 

U2 65 




PbCl2.2PbO 

solid 

195 9 





PbCkSPbO 

solid 

247 79 



oxyiodide 


Pbl2-fPbO 

solid 

3 6 



phosphite 

selenide 


PbHPOa 

PbSc 

solid 

solid 

231 8 

12 4 






ppt. 

23 7 


i 

sulfate 


PbS04. 

solid 

214 6 



sulfide 


PbS 

ppt. 

22 2 

1 


sulfocvanate 

telluride 


Pb(CNS)2. 

PbTe 

solid 

solid 

- 28 67 
+ 55 

1 

i 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water i 
mols 

Heat of 
solution. 
Kilo-cal. 

Lead 

thiosulfate 

Lithium 

PbSjOa .. 

solid 

147 2 



bromide 

LiBr .. ... 

solid 

83 728 

850 

+11 251 *“ 



200 

95 064 



carbide 

LijCa . 

solid 

13 6 


+37 0417“ 

carbonate 

LijCOa 

solid 

290 8 

220 

+3 06'6“ 


LiaCOa 

dU. sol. 

293 91 


carbonate, acid 

LiHCOa 

500 

232 3 



chloride 

LiCl 

solid 

97 420 

200 

+8 607>8<* 



00 

106 04 



cyanide 

LiCN 

200 

31 30 



fluoride 

LiF 

solid 

145 54 

no 

~ 1.0315“ 



dil. sol. 

144 49 



fluosilicate 

LijSiFa 

solid 

677 49 

800 

+ 1 816 



dil. sol. 

679 31 


hydride 

LiH 

solid 

21 5 

2000 

+31 3()>8“ 

hydroxide 

LiOH 

solid 

116 4 

no 

+4 46825“ 


00 

121 00 

. 


iodide 

Lil . 

solid 

64 994 

200 

+14.7718“ 



200 

79 759 



nitrate 

LiNOa 

solid 

115 82 

400' 

+0 43021“ 



00 

116 27 




LiNOa.SHiO 

solid 

328 32 



nitride 

LiaN 

solid 

45 88 


+ 131 2 

oxide 

LisO. 

solid 

141 7 

220^ 

+31 3015“ 

selenidc 

LiaSe 

solid 

95 34 


+10 66““ 



dil. sol. 

106 1 


silicate 

Li2SiOj 

fused 

372 76 




solid 

434 89 



sulfate . 

Li2S04 

solid 

337 9 


+6 380 


U 2 SO 4 .H 2 O 

solid 

409 08 

400 

+3 41718“ 

sulfhydrate 

LiSH 

dll. sol. 

64 11 



sulfide 

Magnesium 

LiaS 

dll. sol. 

solid 

115 4 

763 92 * 



ammonium arse- 

MgNH4A804 6H20 



nate 






ammonium phos- 
phate 

ammonium sulfate 

MgNH4P04.6H20 . . 

solid 

901 56 



MgS04.(NH4)2S04.6H20 

3MgS03.(NH4)2S03.6Il2C) 

solid 

1016 5 


-9 80 

ammoniu^n sulfite 

solid ! 

1375 6 , 



arsenate 

Mg3(A804)2 

solid 

731 43 ' 



arsenate, acid 

Mgl^Oi 

dil. sol. 

322 8 



bromide . 

MgBra 

solid i 

124 0 


+ 43 . 2515 “ 


400 

167 3 



carbonate 

MgCOa 

solid 

267 39 



chloride 

MgCb 

jsolid 

153 2 

800 

+35 9861 


MgCl2.6H20 

solid 

596 37 ! 

200 

+ 2 . 93918 “ 

cyanamide 

MgCN2. 

isolid 

59 26 



cyanide 

dithionate 

Mg(CN)2 

Mg&06.6H20 

dil. sol. 
isolid 

40 38 
797 38 

400 

-2 963i»“ 

fluoride 

MgF2 

ppt. 

263 80 



hydroxide (brunte) 

Mg(OH)2 

solid 

223 4 



hydroxide 

Mg(OH)2 

ppt 

218 6 1 



Iodide 

Mgl2 

solid 

86 74 I 


+49 70 


dll sol. 

136 7 



nitrate 

Mg(N03)2 

400 

209 51 




Mg(N03)2.GH20 

solid 

623 90 

400 

-4 22918“ 

nitride 

oxide (bomb). . 

Mg3N2 

MgO 

Isolid 

118 3 
145 76 
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HEAT OF FORMATION AND SOLUTION (Cent.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

1 

Heat of 
solution. 
KUo-cal. 

Magnesium 




1 


phosphate 

Mg3(P04)2 


915.18 



silicate 

MgSiOa 

solid 

346.48 


* 

sulfate 

MgS04 

solid 

301 08 

400 

+20 SW" 



400 

321 33 




MgS04.7n20 

solid 

803 85 

400 

-3 871 

sulfide 

MgS 

solid 

82 20 



sulfite 

MgSOs 

solid 

238 5 




MgS03.6H20 

solid 

671 21 



sulfhvdrate 

Mg(SH )2 

dll. sol. 

117 3 



Manganese 






acetate 

Mn(C2H30>)2 

solid 

272 88 

500 

+12 217“ 



dil. sol. 

285 31 




Mn(C2H302)2.4H20 

solid 

556 99 

600 

+1 67i«“ 

bromide 

MnBr2 

solid 

90 80 





dll sol. 

106 8 



carbide 

MnaO 

solid 

12.4 



carbonate 

MnCOs 

solid 

212 9 



chloride 

MnClz. . 

solid 

112 69 

350 

+16 01 >8° 



400 

128 79 




MnCb.4n20 

solid 

400 72 

400 

+1 63>8“ 

dithionate 

MnS206 Oil •(). 

solid 

736 20 

400 

-1 9i»“ 

fluoride, di- 

MnF2 

dll. sol. 

206 0 



fluoride, ses-qui- 

MnFs 

dll. sol. 

260 46 



formate 

Mn(CH 02)2 

solid 

242 3 

500 

+4 302*“ 


Mn(CHO >)2 2 H 20 . 

solid 

386 38 

300 

-2 8724“ 

hydroxide 

Mn(OH )3 

ppt. 

219 8 



hydroxide (ous). 

Mii(OH)2 

ppt. 

163 4 



iodide 

Mnl> 

dll sol. 

76 46 



nitrate 

Mn(N04)2 

solid 

136 2 

300 

+12 69>«“ 



400 

149 1 




lMn(N 03)2 6 H 2 O 

solid 

565 59 

400 

-6 141>8° 

oxalate 

MnC204 

ppt. 

259 50 



oxide (ic) 

Mn 2 ()s 

solid 

227 0 



oxide (ous) 

MnO 

solid 

90 8 



oxide, di- 

MnO-i 

solid 

125 4 



oxide, di- (hydrated 

Mn 02 

lamorph. 

115 89 



ppt.) 






oxide (ous) (ic) 

Mn804. 

solid 

327 84 



phosphate 

Mn3(P04)2 

solid 

733 10 



selemde 

MnSe 

ppt. 

27 





solid 

23 9 



silicate 

MnSiOx. 

sohd 

299 40 



sulfate (ous) i 

MnS04 . 

solid 

247 07 

400 

+ 13 79’8‘' 



400 

261 01 




MnS04 II 2 O 

solid 

321 39 

400 

+7 79018'’ 


MnS04.5H20 

solid 

602 87 

400 

+0 047818“ 


MnS04.7H20 

solid 

744 81 



sulfide (ous) 

MnS 

ppt 

47 31 





solid 

60 



Manganic acid 

HMnOi 

dil. sol. 

123 3 



Methane 

CH 4 

pas 

19 1 



Methyl alcohol . . 

CH 3 OH 

liquid 

60 001 





gas 

50 896 





dil sol. 

61 89 


+2 01 

Mercury 






acetate (ic) 

Hg(C2H302)2 

solid 

198 1 



acetate (ous) 

Hg2(C2H302)2 

solid 

203 35 



bromide (ic) . 

HgBr2 

solid 

41 68 
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HEAT OF FORMATION AND SOLUTION (Cent.) 


Name 

Formula 

Phj^sical 

skte 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Mercury 






bromide (ous) 

HgaBra 

PPt. 

40 22 



chloride (ic) 

HgCb 

solid 

53 429 

300 

-3 32F*° 

chloride (ous) 

Hg2Cl2 

ppt. 

63 01 



cyanide (ic) 
dimercuri-diamrao- 

Hg(CN)2 

NHg2Cl.NH4Cl 

solid 

solid 

~ 62 13 
141 5 


-3 11 

nium chloride 
dimercun-tetra 

NHg2C1.3NH4Cl 

solid 

289 6 

i 


ammonium 

chloride 

i 



1 

i 


fulminate (ic) 

HgC2N2f^2 

solid 

- 64 52 

1 ! 


iodide (ic) (rc i) 

Hgl, 

solid 

25 33 



iodide (ic) (yellow) 

Hgl2 

solid 

22 2 



iodide (ous) (yel- 
low) 

nitrate (ic) 

Hg2l2 

solid 

28 865 



Hg(NOa)2 

dil sol 

58 1 



nitrate (ous) 

Hg2(N03)2 

dll. sol. 

59 499 



Hg2(N03)2 2 H 2 O 

solid 

207 9 



nitride (ous) 

Hg2N« . 

solid 

- 97 49 



oxalate (ic) 

HgC204. 

solid 

160 10 



oxide (ic) (red) 

HgO 

solid 

21 7 



oxide (ous) . 

HgaO. . 

solid 

21 5 



oxybromlde (ic) 

HgBr 2 HgO 

solid 

64 52 

! 


HgBr2.3HRO 

solid 

108 2 



oxychloride (ic) . i 

HgCl2 HgO 

solid 

75 75 1 

1 


HgCl2.2HgO 

solid 

97 73 : 




HgCl2.3HgO 

solid 

118 5 1 




HgCl2 4Hg{) 

solid 

139 3 1 



sclenidc (ic), . . 1 

HgSe 

ppt. 

5 26 i 

i 


sulfate (ic) 

HgS04 

solid 

162 5 i 

1 


sulfate (ous) 

Hg2S04 

solid 

171 59 ' 

I 


sulfide (red) 

HgS. . 

solid 

10 90 

1 


sulfide (black ) 

HgS. 

amorph 

10 5 i 

1 


Bulfocyauntp I 

Molj^bdenum 

Hg(CNS)2 

solid 

solid * 

~ 50 42 , 



oxide, di- 

M 0 O 2 

131 4 



oxide, tn- 

MoO, 

solid ! 

174 0 



Molybdic acid 

H 2 M 0 O 4 

solid 

+247 07 




dil. sol. 1 

246 60 



Neodymium 


i 




chloride 

NdCl* 

solid * 

246 60 

1 2000 

+35 60 



dil sol 

282 20 



iodide . 

Ndls 

solid 

155 3 

2000 

+48 98'*“ 



dil sol. 

204 3 



oxide .. . 

Nd20a 

solid 

434 89 



sulfate. . . 

Nd2(S04)j 

solid 

919 48 

500 

+36 56 


dil. sol. 

956 04 



sulfide. ... 

Nickel 

NdjS, 

solid 

262 61 



bromide 

NiBrj 

solid 

53 29 


+ 18 9 



dil sol 

72 40 



bromide ammonia. 

NiBr 2 . 6 NHa. 

solid 

221 7 



chloride 

NiCb. 

solid 

74 983 

400 

+ 19 16»«” 



800 

94 266 




NICI 2 . 6 H 2 O 

solid 

505 55 

400 

-1 lo'®" 

chloride ammonia. 

NiCl2.6NHT 

solid 

248 75 



cyanide . 
dlthionate 

Ni(CN )2 

Ni^6 

solid 
dil. sol. 

- 23 25 
+290 00 




NiS20G.6H20 

solid i 

702 75 

400 

-2 413'*'’ 
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HEAT OF FORMATION AND SOLUTION (Gout.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

! 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Nickel 



1 

! 1 


fluoride . . 

NiFs 

dil. sol. 

* 171 4 



hydroxide (it ) 

Ni(0H)3 

ppt. 

196 66 



hydroxide (ous) 
iodide 


ppt. 
dil sol. 

129 80 
41 82 



nitrate 

Ni(N0a)2 

solid 

102 7 

280 

+11 7i«* 


Ni(N03)2.61l20 

solid 

532 26 

400 

-7 479>8“ 

oxide 

NiO 

solid 

57 83 



selenide. . . 

'NiSe 

solid 

13 4 





ppt. 

14 8 



sulfate. . . 

N 1 SO 4 

400 

227 05 




NiS04.7Hj0 

solid 

710 11 

800 

-4 253>»° 

sulfide 

NiS 

ppt. 

20 8 



telluride 

NiTe 

solid 

10 8 



Nitric acid. 

HNO 3 

liquid 

42 366 


-f-7 169a>“ 



gas 

35 341 





00 

49 797 



Nitrogen (atomic). 

'N... 

gas 

-129 0 



oxide (ic) 

NO 

gas 

1- 21 5 



oxide (ous). . 

N 2 O. . 

gas 

- 17 0 





liquid 

- 18 73 



oxide, tetra-. . 

NO 2 .. 

gas (ideal) 

- 7 431 




N 2 O 4 

gas (ideal) 

- 1 86 



oxide, penta- 

NaOs 

solid 

+ 14 6 

400 

+ 16 68»o* 


gas 

- 1 2 


+29 797’®* 

oxybromide 

NOBr 

gas 

- 17 54 



oxj'chlonde 

NOCl 

gas 

- 12 66 



selenide. . 

NSe.. 

solid 

- 42 29 



sulfide. . . 

NS. 

solid 

- 31 78 



Nitrous acid 
Osmium 

IINO 2 

200 

-f- 28 91 



oxide, tetra-. 

0804 . ’ 

solid 

liauid*o° I 
solid 

93 43 
90 036 



Oxalic acid . . 

H 2 C 2 O 4 

197 04 





dll sol. 

194 5 

300 

-2 27»«° 


H 2 C 2 O 4 2 H 2 O 

solid 

339 79 

300 

-S 578»“ 

Oxygen (atomic) 

0 

gas 

- 81 48 



(oBone) 

03. 

gas 

- 34 41 




dll sol 

- 32 50 


tI 9 

Palladium 






am. chloride. 

Pd(::i2 2NH3 

solid 

105 4 




PdCla 4NH3 

solui 

158 2 



am. iodide 

Pdi2 2NH3 

solid 

73 84 




Pdl 2 . 4 NH 3 

solid 

121 6 



bromide 

PdBr 2 

solid 

27 96 



chloride. . . 

PdCl2 

.solid 

43 49 



cyanide. , 

Pd(CN)2 

solid 

- 49 0 



hydride. . 

PdaH. . 

solid 

-h 17 7 



hydroxide (it) 

Pd(0H)4. . 

ppt 

168 0 



hydroxide (oub) . 
iodide 

Pd(0H)2. . 

Pdl 2 

ppt. 

solid 

91 76 
17 92 



oxide, mono- 

PdO. 

solid 

21 5 



Perchloric acid 

HCIO 4 . . 

liquid 

19 4 1 

500 

+20 31 ®“ 



200 

■?o 67 




HCIO 4 . 2 H 2 O 

solid 

100 4 


+7 05 

Periodic acid 
Phosphonium 

HIO 4 . . . 

dil. sol. 

solid 

45 40 



bromide 

PHs HBr 

25 57 


-3 03 

chloride . 

PH3HCI 

solid 

31 06 



iodide 

PH 3 .HI. 

solid 

12 07 


-4 78 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal 

Phosphoric acid 






meta- 

HPOs ... . 

solid 

224 90 


+9 749 

ortho- 

HaPOi. . . 

solid 

303 13 

150 

+2 700'*“ 



liquid 

300 74 

200 

-f 5 35220“ 



400 

306 17 



pyro 

HiPaCh 

solid 

531 64 


+8 005 



liquid 

629 37 


-1-10 23 

Phosphorous acid 






hypo- . . . 

EtPCh 

solid 

141 3() 

150 

-0 167'2“ 



liquid 

139 02 

150 

4-2 17'»“ 

ortho- 

Ha^Oi. . 

solid 

228 94 

150 

+0 119'*“ 



liquid 

225 86 

150 

-b2 939'*° 

pyro- 

H4P|06 

dii. sol. 

384 23 



Phosphorus 






bromide, tri- 

PBrs. 

liquid 

45 40 



bromide, penta- 

PBri 

solid 

00 69 



chloride, tri- 

PCI 3 

liquid 

76 94 

1000 

+65 138'*“ 



Ras 

70 01 

t 


chloride, penta-. . 

PCU . . . 

solid 

106 6 

1000 

+ 123 44«“ 

hydride (phoe- 

jPH,.... 

gas 

- 5 97 



hydride (solid) 

P 2 H 

solkl 

+ 11 9 



iodide, tri- 

PI 3 . 

|SOlid 

11 0 



lo<hde, tetra-. 

P 2 I 1 

solid 

19 8 



nitride. . 

P 3 N 6 

solid 

75 03 



oxide, penta- 

P 2 O 5 

solid 

365 83 



oxybromide 

POBrs 

solid 

106 8 1 



oxychloride 

POCI 3 

liquid 

147 15 

1000 

+72 18720“ 

Platinic acid 






bromo- 

HjPtBra 

dil. sol. 

115 4 




H2PtBr6.9HjO . . 

solid 

733 8 


-2 87 

chloro- 

HjPtCle 

dll. sol. 

165 6 



1 

HaPtClfi 6 H 2 O 

solid 

571 57 

500 

4-4 349 

Platinum 






bromide 

PtBr4 1 

solid 

40 14 

1000 

4-9 80 

chloride, di- 

PtCb. . 1 

solid 

35 84 



chloride, tetra- 

PtCU. . 

solid 

62 60 


. 



dll. sol. 

81 96 




PtCl4.5H2() 

solid 

425 81 

100 

-1 84 

hydroxide. . 

Pta)H)2 

ppt. 

87 69 



l^ide 

Pth. . . 

solid 

16 7 



oxide, mono- 

PtO 

solid 

17 0 



Potassium 






acetate 

KC2H302 

solid 

174 48 

200 

+3 3520 “ 

aluminum sulfate 

KAKSOOa I 2 H 2 O 

solid 

1439 9 

1200 

-10 ll'«“ 

arsenate (tribasu;) 

KaA804 

400 

389 73 



arsenate (dibasic) 

K 2 HASO 4 

400 

335 01 



arsenate (mono- 

KH 2 ABO 4 . 

dil. sol. 

280 77 


-4 78 

basic) 








400 

275 99 



arsenite, ortho- 

KH 2 ASO 3 

800 

230 1 



bromate 

KBrOs . . 

solid 

83 107 

400 

-10 0«“ 

bromide . 

KBr. 

solid 

94 027 

200 

1 -5 066>8“ 



00 

88 889 



bromopalladite . 

K2PdBr4. . . 

dil. sol. 

208 4 



bromoplatinate 

K2PtBr6 

solid 

248 51 


-12 28 



dil. sol. 

236 1 



bromoplatimte 

K2rtBrj . . . 

solid 

221 0 


-10 56 



dil. sol. 

210 5 
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HEAT OP FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
KUo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal 

Potassium 






carbouate. . . 

K 2 CO 3 . 

solid 

274 96 

400 

+6.499»«“ 



400 

281 46 



carbonate, acid 

KHCOs. 

solid 

231 3 

220 

-5 329’s° 



200 

225.8 



chlorate 

KCIO 3 

solid 

89.869 

400 

-10.27>8" 



eo 

79.379 



chloride. ... 

KCI 

solid 

104 30 

200 

-4.444'8® 




99 879 



chloriridate 

KalrCle . 

solid 

279 57 





dil. sol. 

266 91 


-3 11 


KaIrCle 

solid 

365 59 



chloropalladate . . 

KaPdCU 

solid 

290 09 


-15 i 


dil. sol. 

275 03 



chloropailadite 

KaPdCU. . 

solid 

261 41 

300 

-13 62’*“ 


dil. sol. 

247 79 



chloroplatinate . . 

KaPtCle . 

solid 

299 64 


-13 76 


dil. sol. 

286 26 


chloroplatimte. . 

KaPtCU . 

solid 

254 72 


-12 11 


dil. sol. 

242.53 



chromate 

KaCrO^. 

solid 

329 51 

540 

-5 26 

4 


800 

324.30 



cyanate . . 

KCNO 

solid 

100 12 

400 

-5 161»>® 


dil. sol. 

94.86 



cyanide . 

KCN. . 

solid 

28 20 

200 

-2.8716“ 


200 

25 09 



dichromatc 

K2Cr207 

solid 

481 72 

1000 

-17 44 


OO 

463 35 



dithionate. see under thimate, di- 





ferric sulfate 

KFe(S04)2.12H20 

solid 

1323 5 


-16 0 

ferricyanide 

K 3 Fe(CN )6 . 

solid 

48 98 

400 

-14.3*3“ 


dil. sol 

34 41 



ferrocyanidc 

K4Fe(CN)6.. . 

solid 

131 7 

' 1000 

-12 4*’“ 


dil. sol 

119 24 




K4Fe(CN)6.3H20 . 

solid 

340 98 

1000 

-16 5»° ' 

ferrous sulfate 

K2Fe(S04)2.6H20 

BOhd 

985 19 

110 

-11 0 

fluoride 

KF.. 

solid 

134 10 

+4.110*3“ 


400 

138.21 




KF.2H20 . 

solid 

277.11 

110 

—2.2*3° 

fluoride, acid 

KHF 2 

solid 

219.36 

400 

-5 97*3° 

fiuosilicate 

KaSiFe... . 

solid 
dil. sol. 

681.96 
667 63 




KH 

solid 

14 1 



hydroxide 

KOH .... 

solid 

00 

102 01 
114 85 

■ 175 

+ 12 ‘ 952 *“' 

hypochlorite 

KCIO . . . 

400 

86.141 



hypophosphite 

KH 2 PO 2 . . 

KIO 3 . . 

dil. sol. 
solid 

202 9 
121 48 

400 

-6 '762*8“ 

iodide . . . 

KI 

solid 

78.768 

400 

-5 114*8“ 


00 

73.62 




KI 3 

dil. sol. 

71.92 


+28 20*8“ 

magnesium chlo- 

KClMgCh 

solid 

280 69 


ride (melt) 

KCl.MgCl2.6Il20 

solid 

702 27 


-3 08*3“ 

magnesium sulfate 

KaMg(S04)2 

K*Mg(S04)2.6H2() 

solid 

solid 

642 78 
1073 6 

“600 

600 

+10.5*«“ 

-10.01*8“ 

mercuric bromide. . 

KBr.HRBr2 

solid 

137.9 

6^ 

-9 749*8“ 

2KBr.HRBr2 

solid 

229 9 

mercuric chloride . 

KCl.HgCh 

solid 

159.9 

700 

-9.56*<“ 

2KCl.HgCl2 

solid 

266 67 

1000 

-15 08*«“ 


2 KCl.HRCl 2 .H 2 O. 

solid 

336 44 

600 

-16 39*8“ 
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HEAT OF FORMATION AND SOLUTION (Coat.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 

1 solution. 
Kilo-cal. 

Potassium 






nitrate 

KNOa 

solid 

118 78 

200 

-S 4.5018'’ 



00 

I no n 



nitrite 

KNO 2 

dil, sol. 

85.78 



oxalate . . 

K 2 C 2 O 4 

solid 

: 320 43 


-4 78 

oxalate, acid 

KHC 2 O 4 

solid 

264 52 


-0 56 

oxalate, tetra- 

KHC 204 .H 2 C 20 « 

solid 

465 00 


-1.) 8 

oxide 

K 2 O 

solid 

86 26 

300 

+75 03’’" 

perchlorate 

KCIO 4 

dil. sol. 

112 07 





00 

99 236 



periodate 

KIO 4 

dll. sol. 

97 73 



permanganate 

KMn04 

solid 

194 3 



persulfate 

K 2 S 2 O 8 

solid 

444 69 

3300 

-11 



dll. sol. 

430 11 



phos. ortho- 

K 3 PO 4 

dll. sol. 

479 33 



phos. hydrogen 

K 2 HPO 4 

dil. sol. 

426 05 



phoB. dihydrogen 

KH 2 PO 4 

solid 

372 05 


-4 78 



dil. sol. 

367 27 



phosphite.. 

K 2 HPO 3 

dll. sol. 

350 06 



selenide .... 

KaSe 

solid 

85 3 

1800 

+8 60’8° 


K2Se.9H20 

solid 

728 32 

4000 

-19 


K2Se.l4H20 i 

solid 

1071 5 

4000 

-■20 


K2Se.l9H20 

solid 

1422 2 


-29 39’*" 

silver bromide 

AgBr 4- KBr 

solid 

-0 4 



silver cyanide I 

KAg(CN)2 

solid 

+6 69 

400 

-8 554”" 

silver iodide 

KI.AgI 

solid 

97 49 



silver iodide 

SKI.AgI 

solid 

255 92 



sulfate. 

K.SO 4 

solid 

, 338 62 

400 

-6 547 >8" 



00 

331 93 



sulfate, acid 

KHSO 4 

solid 

272 88 

200 

-3 799”° 



800 

269 75 



sulfate, pyro-. . 

K 2 S 2 O 7 

solid 

466 91 


-3 82 



dil. sol. 

463 09 



sulfhydratc 

KHS 

400 

63 967 




KHS.iH20 

solid 

80 29 

1000 

+0 765”" 

sulfide, mono- 

K 2 S 

solid 

88 17 


+22 5 



400 

110 59 




K2S.2H2() * 

solid 

243 49 

1200 

+3 82’8“ ' 


K2S.5H20 I 

solid 

457 59 

lOOOj 

-5 26’«" 

sulfide, tetra- . 

K 2 S 4 ! 

solid 

113 7 

ioo| 

+ 1 2>'>'* 


K2S4.iH20 

solid 

151 3 


-2 20’2° 

sulfite . 

K 2 SO 3 . 

solid 

265 95 

300 

+ 1 4’2" 



600 

267 39 




K 28 O 3 H 2 O 

solid 

334 53 



sulfite, acid 

KHSO 3 

400 

207 74 



sulfoeyanate 

KCNS 

solid 

54 24 

100 

-12.2 



dil. sol. 

42 06 i 



tartrate. 

K3C4H40(>. 

solid 

419 36 i 

400 

-2 844'8" 



dil. sol. 

416 49 




K 2 C 4 H 4 O..JH 2 O 

solid 

456 87 

400 

-6 14118"’ 

tartrate, acid . . 

KHC 4 H 4 O 6 

solid 

369 18 





dil. sol. 

357 71 



thionate, di-. 

K 2 S 2 O 6 

solid 

407 91 



thionate, tn- 

KaSaOe 

solid 1 

394 27 

500 

-12 4518" 

thionate, tetra- 

K2S40« 

solid 

395.46 

500 

-13 14”" 

thionate, penta- . . 

KtSiOc 

solid 

398.09 


-10 0 



dil. sol. 

388 05 




K2S40r, iHsO 

solid 

503 7 

2000 

-13 14>o" 

thiosulfate 

KSdOz 

solid 

266 67 

800 

-5 02’0" 



dil. sol. 

261 65 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
KUo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Potassium 






thiosulfate 

K 2 S 2 O 3 .H 2 O 

solid 

336 20 


~6 21i<“ 

zmc sulfate 

K2Zn(S04)2 

solid 

572 05 

600 

+7 909WO 


K2Zn(S04^2 fiH20 

sohd 

1002 2 

600 

-11.8018“ 

Praseodymium 

PrCla 





chloride 

solid 

240 38 

2500 

+33 4618° 



dll. sol. 

273 84 




iPrCb 7 H 2 O 

sohd 

747 20 

2000 

+5.2617° 

nitrate . . 

Pr(N 03)2 

dll. sol. 

315 41 



oxide 

Pr02 

sohd 

215 1 



oxide, tri- 
Rubidium 

Pr203 

sohd 

416 97 



bromide . 

RbBr 

sohd 

96 06 

no 

-5 9515° 



400 

89 61 



carbonate | 

Rb2C03 

solid 

273 84 


+8 746 



dll. sol. 

282.68 



carbonate, acid 

RbHCOs 

solid 

230 6 

110 

-4 73115° 



dll. sol. 

225 8 



chloride 

RbCl 

solid 

104 97 

400 

-4 23^1° 



400 

100 53 



fluoride i 

IRbF 

solid 

133 31 

116 

t 

1 



400 

139 12 



hydroxide 

RbOH 

solid 

101 20 

110 

+ 14 2715° 

iodide 

iRbI 

solid 

80 77 

110 

-6 49915° 



dll. sol. 

74.31 



nitrate 

RbNOs 

i 

solid 

119 62 

400 

-8 76921° 


200 

110 99 



oxide, mono- 

iRbjO 

solid 

82 92 


+80. 0518° 

oxide, di- i 

!Rb,02 

solid 

107.05 



oxide, tetra- 

fRl)204 

solid 

135 0 


I 

sulfatc 

!Rb2S04 

solid 

339 98 

220 

-6 667*8° 



440 i 

333 45 



sulfate, acid 

RbHS04 

solid 

274 10 

220 

-3 72815° 

330 

270 32 



sulfide . 

iRbaS 

sohd 

87 69 


+24 6i 


1 

dll. sol. 

112 31 



sulfocyanatc 

IRbCNS 

solid 

56 87 


-14 3 

t 

dil. sol. 

42 77 



Ruthenium 

i 





chloride 

IRuCb 

solid 

62 84 



oxide, di- 

IRuOj 

solid 

52 57 



Selenic acid . . . 

lH2Se04 

sohd 

130.23 

400 

+13 36 


1 

liquid 

solid 

126 64 

400 

+16 7 

Selenious acid . 

iHjSeOs 

128 03 


-4 110 


1 

dll. sol 

123.92 



Selenium . . . 
chloride, mono- 

Sej , 

Se^Cli . 

gas ^ 

liquid 

solid 

84 89 
22.15 



chloride, tetra- . . 
hydride, see hydro- 

SeCl4. . 

46 165 




gen sdetnde 
nitride, see nitrogen 






eeUnide 
oxide, di- . . 

SeOs 

solid 

56 416 


-0 908 

Silicic acid, ortho- 
Silicon 

HiSiOi 

coUoia 

liauid 

solid 

333.81 



bromide, tetra 

SiBr4 

91 52 

2000 

1 +19 8*° 

carbide 

SiC . . 

1 48 



chloride, tetra 

SiCl4 

liquid 

149.1 





gas 

142 7 




1487 



HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-caL 

Water 

mols 

Heat of 
solution. 
Kilo-cal. 

Silicon 
fluoride, tetra 

SiF4 . 

ftas 

361.29 



hydride . . 

SiHi 

gas 

11.9 



i^ide, tetra- 

Sil4 . 

solid 

27 72 

12,090 

+20 59“ 

oxide, di- . 

SiO* 

fused 

198 3 

oxide, (fl- (a quartz) 

SiOa.. 

solid 

201 34 



sulfide (white) . . 

SiSj. 

solid 

32 02 


+9 3210“ 

sulfide (yellow) 
Silver 
acetate .. 

SiSa.... 

solid 

28 91 


+10 810“ 

AgCaHaOa 

solid 

97 01 


-4.397 

bromide 

AgBr .. 

solid 

23 85 



carbide . . 

AgjCa . 

solid 

- 83 87 



carbonate . 

AgjCOa 

solid 

+120.9 



chlorate... 

AgClOj.. 

solid 

1 67 


-7.53 

chloride. . . 

AgCl . 

dil. sol. 
solid 

- 6 73 
+ 30 69 



cyanate ... 

AgCNO 

solid 

23.7 



cyanide 

AgCN 

solid 

- 33 45 



fluoride 

AgF 

solid 

+ 48.698 


+4 SOlio* 


AgF.2H20 

solid 

191 26 


-1 410“ 

iodide ... 

Agl 

ppt. 

14 93 



nitrate. . 

AgNOs 

solid 

30 11 

400 

-5 47218° 

nitride . . . 

AgN,. . 

400 

solid 

24.66 
- 66 19 



nitrite . . . 

AgNOa 

solid 

+ 12 7 


-8 84 

oxalate 

AgaCjtOi 

solid 

159 6 



oxide . 

AgaO 

solid 

6 953 



oxide, per 

AgsOa . . 

solid 

5 400 



perchlorate. 

AgCI04 

solid 

12 23 


+2 ii' 

selenide . 

AgSe 

dil. sol. 
ppt. 

14 41 

- 0 956 



sulfate ... 

AgaS04 . 

solid 

i+166 1 



sulfide . . 

AgtS 

dil. sol. 
solid 

161 5 

1 5 02 



sulfocyanate 

AgCNS 

solid 

1- 21 03 



Sodium 

acetate 

NaCaHaOa 

solid 

+171 16 

200 

+3.94318° 


NaC2H302.3H2(> 

400 

solid 

175 10 
384 71 

400 

-4.588' 

aluminate 

NaAlOa 

solid 

271 69 



amide 

NaNHa . . 

solid 

32 26 


+3i 06=ii°' 

arsenate. 

NaxA804 

solid 

358. 




Na»As04.12H20 

500 

solid 

381 60 
1214.8 

600 

-12.718° 

arsenate (disodium) 

Na2HA804 . . . 

400 

329 03 



arsenate, acid 

NaH2As04 

300 

273 12 



arsenite 

NaaHAsOa .... 

400 

271 69 



borate 

NaBOa . . . 

300 

231.5 



borate, tetra-. . . 

Na2B407 

solid 

742 18 


+10.27 

Na2B4O7.10H2O. 

dil. sol. 
solid 

752 45 
1462 14 

1600 

-25 85418° 

bromide . . 

NaBr . 

solid 

86 333 

200 

-0.19118“ 


NaBr.2H20... . 

200 

solid 

86 15 
227 72 

'300 

-4!71>»° ’ 

bromoplatinate . 

NaalHBrs .... 

solid 

220 8 

800 

+9.940“* 


Na2PtBr6.6H20 

dll. sol. 
solid 

230 8 
649.71 

"soo 

-8.6018“ 

carbide 

carbonate 

NaaCa ... . 

NaaCOa 

solid 

solid 

-4.78 
+270 56 

"m 

+5.63918“ 


1400 1 

276 18 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
fonna- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal 

Sodium 






carbonate 

NauCOs H 2 O 

solid 

342 32 

400 

+2 2.5»«* 


NaaCOs-lOHjO 

solid 

976 16 

400 

-16 15'8® 

carbonate, acid 

NaHCOa. 

solid 

227 6 


-4.30»6° 



200 1 

228 35 



chlorate . . 

NaClOs. . 

solid 

82.34 





dil. sol. 

77 06 1 



chloride 

NaCl 

solid 

98 36 

200 

-1 28118“ 



00 

97 08 



chloroplatinate 

NaaPtClb 

solid 

271 93 

800 

+8 507«“ 



dil. sol. 

280 29 




NajPtCle 6 H 0 O 

solid 

701 32 

900 

-10 61““ 

chloroplatinite . . 

Na2PtCl4 

solid 

227 0 


4-10 04 



dil sol. 

237 0 



chromate 

Na2Cr04 

solid 

316 61 

600 

+2 3911 “ 



800 

319 00 




NaCrOi.lOHeO 

solid 

1018 4 

1200 

-15 79”“ 

cyanate 

NaCNO 

solid 

97 01 

2000 

-4 803““ 



Idil. sol. 

92 23 



cyanide .. 

NaCN 

solid 

22 9 

100 

-0 502»“ 



200 

22 5 




NaCN msO 

solid 

57 59 

110 

-1 0«“ 


NaCN 2 H 2 O 

solid 

163 7 

100 

-4 421*“ 

dichromate 

Na2Cr207 

dll. sol. 

458 86 



dithioiiate, see under thionate, di~ 





fluoride 

NaF 

solid 

136 30 

400 

-0 47812“ 



dil. sol. 

135 70 



formate 

NaCHOo 

solid 

157 01 

150 

-0 526*2“ 



400 

156 49 



fluosilicate I 

Na2SiF(, 

solid 

660 94 





dil sol. 

658 31 



hydride . 

NaH 

solid 

13 14 

200 

4-26 05““ 

hydroxide , 

NaOH 

solid 

101 91 

160 

-f 10 3022“ 



00 

112 04 




NaOH.HjjO 

solid 

173 24 

180 

4-7 19222“ 

hypochlorite 

NaOCl 

dil. sol. 

83 39 



iodide 

Nal 

solid 

69 46 

200 

4-1 410*8“ 



200 

70 870 




NaI.2H20 

solid 

211 64 

200 

-4 014*8“ 

iodoplatinate 

NaaPtls 

dil. sol. 

167 0 



manganate 

Na2Mn04 

solid 

267 62 



manganese sulfate 

Na2R04 MnR04 

solid 

574 91 


4-12 9 

molybdate 

Na2Mo04 

solid 

361 77 



nitrate 

NaNOa 

solid 

112 45 

200 

-5 018*7“ 



00 

107 33 



nitrite 

NaN02 

solid 

86 50 

250 

-3 513* 



dii. sol. 

83 15 



oxalate 

Na2C204 

solid 

316 01 

1500 

-5 50 '* 



450 

310 44 



oxalate, acid 

NaHC204 

solid 

257 83 

300 

-5 50 “ ’ 



400 

252 33 

1 . 



NaHC204 H 2 O 

solid 

330 23 

300 

-9 56 * 

oxide 

Na20, 

solid 

99 16 


4-56 39 

perchlorate. 

NaC104 

solid 

100 60 

400 

-3 68i»“ 



dll, sol. 

97 25 



peroxide 

iNa202 

.solid 

118 42 



phos, (trisod.) 

Na3P04 

solid 

447 08 





900 

471 30 




Na3P04 I 2 H 2 O 

solid 

1306 3 

600 

-14 6*8“ ‘ 


U8U 




HEAT OP FORMATION AND SOLUTION (Cent.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-caL 

Sodium 






phos. (disod.) 

NajHPOi 

solid 

414 98 

400 

+5 639'8“ 



600 

420 62 




Na2HP04.2H*0 

solid 

557 78 

400 

-0 382J8’ 


Na2HP04.7H20. . 

solid 

910 88 

400 

-11 5*8° 

phos., p>TO- 

NaiPaOv 

solid 

755 08 

800 

+11.85*8° 



1600 

707 03 




Na4P2O7.10H2O. . . 

solid 

1462 4 

800 

-11 66*8° 

phos , pyro- (disod.) 

Na2H^207. . . 

solid 

657 83 


-2 27 



1200 

655 68 




Na2H2p207 61120 

solid 

1079 8 


-13 91 

phosphite 

Na2HP03 . . 

solid 

335 44 

500 

+9 152*«° 


dil. sol. 

344 57 




Na2HP03.5H20. . 

solid 

344 57 

500i 

-4 588*5° 

phosphite, acid 

NaH2P03 

solid 

286 50 

500 

+0 741*5° 



600 

287 22 




NaH2P03.2JH20 

solid 

463 56 

500 

-5 26*5° 


300 

364 61 



selenate 

Na28e04 

solid 

261 41 



selenate, acid . 

NaHSe04 

dll. sol. 

201 84 



selenide 

Na2Be 

solid 

69 53 

200 

-f 18 59*<° 


Na2Se.4iH20 

solid 

403 83 


-7 89 


Na2Se.9H20 

solid 

714 22 


-10 5 


Na2Se.l6H20 

solid 

1190 0 

3000 

-22 0*<° 

sclenide, acid 

NaHSe 

dil. sol 

44 68 



silicate 

NaTSiOa 

solid 

368 94 


+U 55*8° 

sulfate 

Na2S04 

solid 

326 31 

400 



00 

326 67 


. 


Na2S04.10H20 

solid 

1029 6 

400 

-18 90*9° 

sulfate, acid 

NaHS04 

[solid 

265 19 

200 

+1 2*’° 



800 

266 86 



sulfhydrate 

NaHS 2 

solid 

57 11 

600 

+4 30*8° 



400 

61 458 



sulfhydrate 

NaHS.2H20 

solid 

199 8 

400 

-1 53*8°" 

sulfide, mono* 

Na2S 

solid 

89 85 


+15 5 



400 

105 21 


i 


Na2S.4pi20. 

Na2S..5H,0 . 

solid 

417 92 

1000 

-5 02*7° 


solid 

4.53 766 

1000 

-6 69*3° 


Na2S.9H20. 

solid 

737 40 

1000 

-16 7*3° 

sulfide, di- 

Na2S2 

dil sol. 

105 62 



sulfide, tri- 

Na2S3 

dil sol. 

107 3 



Bulfide, tetra- 

Na2S4 

solid 

98 93 

1200 

+9 80*7° 

sulfite 

Na2SOs 

solid 

259 26 


+2 39*0° 



800 

261 89 




Na2S0s.7H20 

solid 

751 50 

500 

-10 09*0° 

sulfite, acid 

NaHSOs 

600 

205 0 



sulfocyanatc 

NaCNS. 

solid 

42 77 

100 

—3 321*9° 

tartrate 

Na2C4H406 

solid 

412 19 


-1 12 



dil. sol. 

411 23 




Na2C4H40«.2H20 

solid 

.5.53 89 


-5 878 

tartrate, acid 

NaHC4H406 

solid 

360 58 


-5 663 



dil sol. 

3.55 08 




NaHC4H406.H20 

solid 

431 78 


-8 531 

thionate, di*. 

Na2S20<j 

solid 

394 98 

400 

-5 687*0° 


Na2S206.2H20 

solid 

537 64 


-11 66 

thionate, tri- 

NaTSsOe 

(lil. sol. 

376 35 




Na2S306.3H20 

solid 

591 40 

1000 

-10 0**° 

thionate, tetra- . , 

Na2S406 

di! sol. 

377 06 




Na2S406.2H20 

solid 

623 54 

600 

-9 80*0° 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
Kilo-cal 

Sodium 






thiosulfate 

NasSjOa 

solid 

254 24 

440 

+1.7IS'* 



dil. sol. 

255 92 



NaaSsOs 511:0 

solid 

609 32 

400 

-11 371*'’ 

tungstate 

NaaW04 

solid 

388 05 





dil. sol. 

383 99 


+4 06 

uranatc . . 

NajU04 

solid 

420 31 


vanadate . 

NaiV04. 

solid 

449 23 



Stannic acid 

SnOj-t-HjO . . 1 

solid 

133 5 



Stannic and Stannous salts, see under Tin 





Strontium 






acetate. . 

SrCCsHaOsls . 

solid 

359 62 

200 

f5 56812* 


Sr(C2H..O-.). JHjO 

dil. sol. 

365 35 



solid 

394 27 

220 

+52 5712 " 

arsenate... 

3r.,(A804): 

ppt 

795 70 


bromide. . . 

SrBra. . 

solid 

171 09 

400 

+16.0«* 



dil sol. 

187 34 




SrBrj.f)HsO 

solid 

604 07 

400 

-6 452i«* 

carbonate .. 

SrOO.i 

ppt. 

291 28 



chloride 

SrCl 2 

solid 

197 85 

400 

+ 11 16i«“ 



2000 

209 14 




R 1 CI 2 OTI 2 O 

solid 

626 81 

400 

-7 50318^ 

cyanide. . . 

Sr(CN )2 

dil. sol. 

60 69 



Sr(CN)2 4H20 

SrSjO,, 

solid 

338 35 

200 

-4 158** 

dithioiiatc 

dil. sol. 

404 54 




SrS20o 4 H 2 O 

solid 

687 22 

400 

-9 247i’»‘* 

fluoride .... 

SrF2 

ppt- 

288 89 



hydride. . . 

SrH2 

solid 

42 06 



hydroxide. . 

Sr(0n)2 

solid 

228 7 

1100 

+10 321^** 


Sr(OII) 2 81120 

Sria 

solid 

800 48 

1100 

-14 2715 * 

Iodide 

solid 

136 2 


+20 4512 “ 



dil. sol. 

156 8 




SrTa 711*0 

solid 

639 91 


-4 46816* 

nitrate 

Sr(N0j)2 

solid 

234 4 

400 

-4 660«“ 



1000 

229 82 




Sr(N03)2.4H*0 

SrO 

solid 

515 65 

400 

-12 3111’ 

oxide 

solid 

140 7 

1100 

+29 9916 ® 

peroxide 

SrOa 

solid 

153 2 



phosphate. 

Sr3(P04)* 

ppt. 

979 7 



sclenide. . 

SrSe . 

solid 

90 08 



silicate 

SrSiOa. . 

fused 

363 20 



sulfate . 

SrS04 

solid 

341 22 



sulfhydrate 

Sr^SH)* 

dil. sol. 

137 9 



sulfide, mono- 

solid 

113 02 



Sulfocyanic acid 
Sulfur 

HCNS. 

diL sol. 

- 18 4 



bromide, mono- 

ISiBr* 

liquid 

+ 2 01 



chloride, mono-. . 

SaCl* 

liquid 

14 34 





Kas 

5 64 



chloride, di- 

S 2 CI 4 

liquid 

H 



iodide, mono- 

S 2 I 2 

solid 

0 0 



oxide, di- 

SO* . 

liquid 

75 269 





gas 

69 3 





2000 

77 850 


+ 8 554 ‘ 

oxide, tri-. . . 

SO3 

solid 

103 2 


+37 28 


liquid 

101 1 

1600 

+39 164M* 



gas 

200 

91 52 
139 1 


+49 22 

oxychloride (ic) . 

80*01* 

liquid 

87 69 

800 

+62 84 



gas 

80 76 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

If 

Heat of 
Bolutioii 
Kilo-cal 

Sulfur 






oxychloride (ous) 

SOCl* 

liquid 

48 03 





gas 

41 58 



pentoxydichlonde 

SjOfiClj 

liquid 

161 8 





gas 

148 9 



Sulfuric acid. . . 

H 8 SO 4 

solid 

192 24 





liquid 

189 75 

200 

+17 75»‘'° 



00 

210 28 




H2S04.H,0 

liquid 

264 83 



per- , 

HsSjOr 

dil. sol. 

309 92 



P5TO-. . 

H 2 SO 4 .SO 3 

liquid 

293 91 



thio- . 

H 2 S 2 O 3 

1500 

138 6 



Sulfurous acid 

H 2 SO 3 

200 

145 09 



(See alBotkiomcacidt) 






Tantalum 






oxide 

Ta206 

solid 

300 12 



Telluric acid . 

HaTeO* 

dil. sol. 

169 2 



Tellurium 






chloride 

TeCb I 

solid 

77 42 



oxide, di- 

Te02 

solid 

78 304 




Te02.H.0 ' 

solid 

144 8 



oxide, tri-. . 

TeOa 

solid 

83 15 



Tellurous acid 

HaTeOa. 

solid 

i 145 6 


. 

Thallium 






bromide, mono- 

TlBr 

solid 

41 052 



bromide, tri- 

TlBrs 

dil sol. 

56 416 



chloride, mono- 

TlCl 

solid 

48 698 





dil sol. 

38 47 

4500 

-10 04'*'“ 


TICI 3 . . 

solid 

80 74 

300 

+ 8 435 

chloride, tri- ^ 


dil. sol. 

89 176 




TICI 3 . 4 H 2 O 

solid 

364 90 

300 

- 2 13 

fluoride , . 

TIF 

dil. sol. 

77 300 



hydroxide (ic) 

T1(0H)3 

solid 

145 07 



hydroxide (ous) . 

TlOH 

solid 

56 87 

235 

- 3 154' 8® 

iodide 

Til. 

solid 

30 11 



nitrate (ous) 

TINO 3 . . 

solid 

58 806 

300 

- 9 964’ 



dll. sol. 

48 841 



nitride. 

TlNs 

solid 

- 54 72 



oxide (ous) . . 

iTlaO 

solid 

-1- 42 151 

570 

- 3 082’8“ 

selenidc. 

TlaSe 

solid 

11 9 



sulfate (ous) 

TI 2 SO 4 

solid 

217 78 

1600 

- 8 268' 



800 

209 51 



sulfide 

TbS. 

solid 

22 0 



telluride , 

TbTe 

solid 

7 17 



Thirak acid 






th ionic, di-. , 

H 2 S 2 O 6 

400 

274 31 



thionic, tri- 

HaSaOe 

dil sol 

261 89 



thionic, tetra- 

H 2 S 4 O 3 

dil. sol. 

262 37 



thionic, penta-. 

HaSbOe 

dil. sol 

267 62 



(See also sulfuric acids) 





Thorium 






bromide. . . 

ThBr4 

solid 

281 01 


+70 180 



dil. sol. 

351 26 



carbonate. . . 

Th(C03)2 


855 20 



chloride. . . 

ThCU 

solid 

335 01 


+56*6315“ 



dil. sol. 

392 12 




ThCl4 2 H20.. . 

solid 

487 70 


+41 076 . 

hydroxide (dried 

Th(OH)4 

ppt. 

336 20 



ppt.) 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
KUo-cal. 

Thorium 






iodide 

Thl4 

dil sol. 

201 76 



oxide, . . . 

Th02 .. 

solid 

330 95 



sulfate. . . . 

Th(S04)2 .. ' ... 

dll. sol. 

661 89 



Tin 

Th(S04)2.4H20 

solid 

930.23 


+ 6.^ 

bromide (ic) . 

SnBr4 

solid 

liouid 

solid 

95 10 
92 23 


4-16 5 

bromide (ous) 

SnBr 2 . . 

61 41 


- 1 67 

chloride fic) . 

SnCl4. . 

liquid 

solid 

127 4 

250 

4-29.9172«“ 

chloride (ous) 

SnCl 2 . . 

81 147 

300 

4- 0.3581^* 

SnCi 2 . 2 HiO 

solid 

223 7 

200 

- 5 28'8* 

hydroxide (our) 
iodide (ous) 

Sn(OH )2 

Snl-i.. . 


136.37 



solid 

35 84 



oxide (ic) (fused) 

Sn02. 

solid 

138 1 



oxide (ous) . . 

SnO. . . 

solid 

69 77 



pot. chloride 

K2SnCl6 

solid 

360 17 

800 

- 3 



600 

356 80 



Titanium 






chloride, tetra- 

TiCU 

liquid 

183 5 

2000 

4-57 83>»“ 

oxide, di- 

Ti02 

solid 

amorph. 

217.4 

214.1 



Tungsten 





oxide, di- 

WO 2 . 

solid 

126 2 



oxide, tri-. . . 

WO 3 

solid 

191 4 



oxide, pentii' 

W 2 O 5 .. 

solid 

311 11 



Tungstic acid. . . . 

H2W04 

solid 

280 05 




dil. sol. 

280 05 



Uranium 






oxide, di-. 

UO 2 . . 

solid 

256 63 



oxide, tri-. . 

UO 3 . . 

solid 

290 09 



oxide (ous) (ic) 

U 3 O 8 

solid 

845 17 



oxide, per. . 

Uranyl 

UO 4 . 2 H 2 O 

solid 

439 91 



acetate... 

U02(C2H302)2 

dil. sol. 

476 47 




IJ02(C2H»02)2.2H2(). . 

solid 

617 69 

1000 

- 4 30>8“ 

nitrate. . 

U02(N03)2 

solid 

322 10 

220 

4-18 Oi*® 


U02(N03)2.6H20 

solid 

756 75 

220 

- 5.44812“ 

Rulfate 

U 02 S 04 

dil. sol. 

449 46 


. . . 


U 02 S 04 3 H 20 

solid 

649 94 

i 1000 

4- 5 02W“ 

Vanadium 






chloride, di-. 

VC!.. 

solid 

147 2 



chloride, tri- 

veil 

liquid 

187 1 



chloride, tetra- 

VCI 4 

liquid 

162 01 



oxide, di- 

V 2 O 2 

solid 

209 08 



oxide, tri- 

V 2 O, 

solid 

349 58 



oxide, tetra- 

V 2 O 4 

solid 

409 08 



oxide, penta- 

V 0 O 5 

solid 

437 28 



oxytrichloride 

VOCh . . 

liquid 

201 2 



Water, see hydrogen oxide 




Zinc 





4- 9 8022* 

acetate 

Zn(C2H302)2 . 

solid 

261 17 

720 


Zn(C2H,02)t.H?0 

solid 

332 62 

800 

-b 6 93““ 


Zn(C2H302)2.2H20 

solid 

403 59 

500 

4- 4 30i»“ 

bromide 

ZnBr2 

solid 

77 90 


4-15 03 



400 

92 95 




carbonate 

Zn(K)3 

ppt. 

193 3 


4-15 72i«^' 

chloride. . . 

ZnCl 2 

solid 

99 547 

600 


400 

115 27 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 

Formula 

Physical 

state 

Heat of 
forma- 
tion. 
Kilo-cal. 

Water 

mols 

Heat of 
solution. 
KUo-cal. 

Zinc 






cyanide.. 

Zn(CN)j 

ZnC4Hio 

solid 

- 16 2 i 



ethyl . . ! 

liquid 

+ 7.41 



fluoride 

ZnFj 

dil. sol. 

192 31 



dithjonate 

ZnSsOe . . 

400 

310.87 




ZnS 206 . 6 H 20 

solid 

723.54 


-2 25 

hydroxide. . 

Zn(OH) 2 . . . 

solid 

158 4 



iodide . . 

Zn(pH)i.H 20 

Zn 0 a. 2 H 20 . ... 

amorph 

solid 

221 87 
252.33 



Znla. . . 

solid . . 

49.70 


+11.7 

nitrate ... 

Zn(N03)2 

400 

136.11 



Zn(N03)j.6H20 ; 

solid 

552 24 

400 

-5 854>8“ 

oxide (fused) 

ZnO 1 

solid 

84.35 



seienide. ... 

ZnSe. ... i 

solid 

33 45 



silicate 


ppt. 

31.30 



ZnSiOa 

solid 

286 50 



sulfate. . . . 

Zn804. 

solid 

229 51 

400 

+ 18 54‘7“ 



400 

248 05 




ZnS 04 6 H 2 O. 

solid 

659 26 

400 

-0 83618“ 


ZnS04.7H20 

solid 

731 00 

400 

-4.277«“ 

sulfide .... 

ZnS. 

solid 

45 88 



telluride 

Zirconium 

ZnTe. . 

solid 

33 21 



oxide 

ZrOj 

1 

fused 

178 7 
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HEAT OF COMBUSTION 

For Organic Compounds 

The beat of combustion is given in kilogram calories per gram molecular 
weight of the substance when combustion takes place at atmospheric pressure 
and 20° C. The final products of combustion are gaseous carbon dioxide, 
liquid water and nitrogen gas for C, H, N compounds. For method of 
computing heats of formation see statement following this table. 

Selections from a compilation by Kharasch, Bureau of Standards Journal 
of Research 2, 359 (1929). 


Name 


Formula 


Phy- 

sical 

state 


Heat of 
combus- 
tion, kg. 
calories 


Acetaldehyde. . . . 

Acetamide 

Acetanilide 

Acetic acid 

Acetic anhydride. 

Acetone 

Acetonitrile 

Acetophenone 

Acetylaoctone 

Acetylene 

Acrolein 

Acrylic acid 

Adipic acid 

Alanine . 


CHaCHO 

CH8CONH2 

CHaCONHCeHs... 

CHaCOaH 

(CHsCO )*0 

fcHaJsCO 

CHaCN 

CaHaCOCHa 

CHaCOCHaCOCHa 


CHCHO. 
CHaiCHCOaH. 


Aldol, see fi-hydr oxybutyria] dehyde 
Alizarin, see Dihydroxyanthraquinone 
iCHaiCHCHaOH. 


^H^aCCOaH)*. . . . 
CHaCH(NH*)COaH. 


Allyl alcohol 

Allylene 

p-Aminoazobenzene 

p- A minophenol 

Amygdalin 

Amyl acetate 

Amyl alcohol (ferm.) 

Amylene 

Anethole 

Aniline 

p-Anisidine 

Anisole 

Anthracene 

Anthraquinone 

Arabinose 

Arabitol 

Arachidic acid 

Azelaic acid 

Azobenzene 

Azoxybenzene 

Behenic acid. ... 

Benzalacetone 

Benzaldehyde 

Benzamide 

Benzanilide 

Benzene 

Benzcnediazonium nitrate 

Benzidine 

Benzil 

♦ Benzoic acid .... 
Benzoic anhydride 

Benzoin 

Benzonitrile 

Benzophenone 


CHaCiCH 

HjNCeHaNaCaHi 

HOC6H4NH2.. . . 

C20H27O11N 

CaHaCOaCaHi 

(CH»)aCH2CH2CH20H 

CbHio 

CioHiaO 

CaHaNHa 

CHaOCaHiNH 
CaHaOCH, 


C6H4:(CH)2:CaH4. .. 

CiiHaOz 

CaHioOa 

CaHiaOa 

CaoH4o02 

(CH2)»(C02H)2 ... 

(CaHaN )2 

(CaHaNlaO 

CaaHaaOt 

CaHaCHrCHCOCHs 

CaHaCHO 

CaHaCONHa 

CaHeCONHCaHa . 

OeHa 

CaHaNaNOa 

(CaHaNHala 

(CaHaCO )2 

CaHaCOtH 

CCaHaCOlaO 

CaHa.CHOH.COCaH. 

CaHaCN 

(CaHa)aCO 


liauid 

solid 

solid 

liquid 

liquid^ 

liquidj 

liquid' 

solid 

liquid 

gas 

liquid 

liquid 

solid 

solid I 


|liquid| 

gas 

solid 

solid 

solid 

liquid 

liquid 

liquid' 

solid I 

liquid! 

solid 

liquid! 

solid 

solid 

solid 

solid 

solid 

solid 

solid 

solid 

solid 

solid 

liquid] 

solid 

solid 

liquid 

smid 

solid 

solid 

solid 

[solid 

solid 

jliquid 

solid 


279.0 
282.6 

1,010.4 

209.4 
431.9 

426.8 

302.4 

988.9 
615 9 

312.0 

389.6 

327.6 
669 0 

387.7 


442.4 
465.1 

1.574.0 

760.0 

2.348.4 

1.042.5 

793.7 

803.4 

1.324.4 

811.7 
924 0 

905.1 

1.700.4 

1.544.5 
559 9 

661.2 
3,025 9 
1,141.7 

1.545.9 

1.534.5 

3.338.4 

1.257.4 

841.3 

847.6 

1.575.5 

782.3 

782.6 

1.660.9 

1.624.6 
771.2 

1.555.1 

1.671.4 

865.5 

1.566.5 


* Accepted value by Int. Union of Pure and Appld. Chem., Lyons, 1923L 
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HEAT OF COMBUSTION (Contmued) 

Fob Organic Compounds 


Name 

Formula 

Phy- 

sical 

state 

Heat of 
combus- 
tion, kg. 
calories 

Benzoyl ehloride . 

CeHsCOCl 

liquid 

782 8 

Benzoyl peroxide 

(C6H6C0)202 

solid 

1,551 7 

Benzyl alcohol. . 

C 6 H 6 CH 20 H 

liquid 

894 3 

Benzyiamine 

C 6 H 5 CH 2 NH 2 

liquid 

969 4 

Benzyl carbylamiue. 

CeHfiCHzNC 

liquid 

1,046 5 

Benzyl chloride. 

CeHtCHsCl 

liquid 

886 4 

Benzyl cyanide. .. 

CeHsCHzCN 

liquid 

1,023 5 

Bomeol .... 

CioHigO 

liquid 

1,469 6 

Brucine 

C 28 H 26 O 4 N 2 

solid 

2,933.0 

n-Butyl alcohol 

C«H90H 

liquid 

638 6 

tcrt.-Butyl alcohol, see Trimethyl carbinol 

n-Butylamine. . . IC^H^NHi 

liquid 

710.6 

sec.-Butylamine 

(CH8)(C2H6):CHNH2 

liquid 

713 0 

tert-Butylaniine. . . . 

(CH8)8CNH2 

liquid 

716.0 

«cr(.-Butylbenzene 

CeHsCCCH,), 

liquid 

1,400.4 

rf-Butyramide 

C*H7C0NH2 

solid 

596.0 

n-But 5 Tic acid . , 

C8H7C02H 

liquid 

524.3 

rt-Butyronitrile . . ... 

CsHtCN 

liquid 

613 3 

Caffeine 

C 8 H 10 O 2 N 4 . - 

solid 

1,014.2 

Camphene .... 

C 10 H 16 ... 

solid 

1,468 8 

Camphor 

CioHieO 

solid 

1,411 0 

Cane sugar, see Sticrose 
Capric acid . 

C8Hi802 ... 

solid 

1,458 1 

Caproic acid. . 

C 6 HUCO 2 H 

liquid 

831.0 

Carbon disulfide 

CS 2 

liquid 

solid 

246.6 

Carbon subnitride 

(C.CN)2 

514 8 

Carbon tetrachloride 

CCI 4 

liqmd 

37.3 

Carbonyl sulfide 

COS 

gas 

130 5 

Carvacrol .... 

C 10 H 14 O 

liquid 

1.354.5 

Cetyl alcohol. , . 

C 16 HI 40 

solid 

2,504 5 

Cetyl palmitate 

C,2H«40 

solid 

4,872 8 

Chloracetic acid. 

CICH 2 C 02 H 

solid 

171.0 

o-Chlorobenzoic acid 

C 1 C 6 H 4 C 02 H 

solid 

734.5 

Chloroform. .. 

CHClj 

liquid 

89.2 

Chrysene 

C 14 H 10 

solid 

2,139 1 

Cinnamic acid (irons) 

CoH8CH:CHC02H 

solid 

1,040.2 

Cinnamic aldehyde 

CeHsCH-.CHCHO... 

liquid 

1,112.3 

Cinnamic anhydride 

CisHmOs 

solid 

2,091.3 

(i-Citrene ..... 

C 10 H 16 

liquid 

1,473 0 

Citric acid (anhydr.) 

CaHsOv 

solid 

474 5 

Codeine.. .... 

C 18 H 21 O 3 N.H 2 O 

solid 

2,327.6 

Coniine 

C8Hi7N 

liquid 

1,275.5 

Creatine (anhydr ) 

C4H902Nj 

solid 

559.8 

Creatinine .... 

C4H7ON3 

solid 

563 4 

o-Cresol. ... . 

CH3C6H4OH. . . 

liquid 

882 6 

o-Creaol . ..... 

CH3C6H4OH . . 

solid 

879 5 


CH3C6H4OH 

liquid 

880 5 

p-Cresol 

CH3C6H4OH 

liquid 

882.5 

p-Cresol ... . 

CHsCaHaOH 

solid 

880.0 

w-Cresolmethyl ethci 

CH 3 C«H 40 CH 8 

liquid 

1,057.0 

Crotonaldehyde . 

CsHaCHO 

liauid 

542 1 

Cyanoacetic acid 

NC CH2CO2H 

solid 

298 8 

Cyanogen 

(CN )2 

gas 

258 3 

Cycloheptanol. .. 

CH 2 (CH 2 ) 6 CnOH 

[ 1 

liquid 

1,050.2 

Cyclohexanol 

CH 2 (CH 2 ) 4 CH 0 H 

1 1 

liquid 

890.7 

Cycloheptene 

C7H12 

liquid 

1,049.9 

Cycloheptane . . . 

(CH 2)7 

liquid 

1,087.3 
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HEAT OF COMBUSTION (Continued) 

For Organic Compounds 


Name 

Formula 

Phy- 

sical 

state 

Heat of 
combus- 
tion, kg. 
calories 

Cyclohexane 

(CH 2 )* 

liquid! 

937.8 


Cyclohexene, see Tetrahydrobenzene 
Cyolopentane. . . . . .|(CHs) 

Cyclopropane, see Trimethylene 


Cymene. 

Decahydronaphthalene (cia) 
D ecah y dronaph thalene 
(trans) 

Decane 

Dextrose, see Glucose 

Diallyl 

Diamyl ether 

Diamylene 

Dibenayl 

Dibenayl amine, . . 
o-Dichlorobenzene . 
Diethylacetic acid. . . 

Diethyl amine 

Diethylaniline 

Diethyl carbonate. ... 

Diethyl ether 

Diethyl ketone ... 

Diethyl malonate 

Diethyl oxalate 

Diethyl succinate 

Di^drobenzene 

Ai-Dihydronaphthalene . 
Ai-Dihydronaph thalene, . 
Dihydroxyanthraqumone . . 

Diisoamyl 

Diisobutylene 

Diisopropyl 

Diisopropyl ketone. . . 

Dimethyl amine 

Dimethylanihne 

Dimethyl carbonate . . . 

Dimethyl ether .... 

Dimethylethyl carbinol. 
Dimethyl fumarate. . 

2, 5-Dimethylhexane 

3, 4-Dimethylhexane . 

Dimethyl maleate 

Dimethyl oxalate 

2, 2-Dimethylpentane 
2, 3-Dimethylpentane 

2, 4-Dimethylpentane 

3, 3-Dimethylpentane 
Dimethyl phthalate 
Dimethyl succinate .... 
m-Dinitrobenzene. . . 

Dinitrophenol 

Dinitrotoluene 

Diphenyl 

Diphenyl amine 

Diphenyl carbinol 

Diphenylmethane 

Diphenylnitrosamine 


C6H4(CH3) (CH,CHCH3)— 
(1. 4) 

CioHw 

CioHis 

CioH2i 


. IliquidI 783.6 
liquid! 1,402. 8 


liquid 

liquid 


1.502.5 

1.499.5 


liquid|l,610.2 


(CHaCHrCMs 

(CiBiihO 

CioHm 

(CeHiCHi)* 

(C6H5CH2)iNH 

C 6 H 4 CI 2 

(C2H6)2CHC02H. . . 

(C2H3)2NH 

CeH4N(C2H6)2 

C0(0C2H#)2 

(CtHslaO 

(C2H6)2C0 

CH2(C02C2H3)2 

(C02C2H6)j 

^CH2C02C2H») 2 

CeHa 

CioHio 

CioHio 

Ci4H602(0H)2~(1, 2) 

r(CH3)2CHCH2CH2]2 

(CH3)2CHCH2]2 

(CH3)2CHl2 

(CHalaCHlaCO 

rCHalsNH 

C6H6N(CH8)2 

C0(0CH8)2 

(CH3)20 . 

C2H6(CH3)2CH0H 

(CHCOaCH3)2 

(CH3)aCH.C2H4.CII(CH8)2. . 

[(C2H6)(CH8)CHl2 

(CHC02CH3)2 

(C02CH3)2 

(CH3)3C CsHt 

(CH3)2CHCH(CH3)C2H6. 
(CIl3)2CnCH2CH(CH3)2. . 

(CH3)2C(C2H5)2 

C6H4(C02CH8)a 

(CIl2C02CH3)2 

06H4(N02)2 

C6H3(0H)(N02)2— (1, 2, 4) 
C6H3(CH3)(N02)2--(1, 2, 4) 

(C6H6)2 

(CeHslaNH 

CeHslaCHOH 

CeHslaCHa 

(CflH3)2N.NO 


j vapor] 

liquid 

liquid 

solid 

solid 

liquid 

liquid] 

liquid 

liquid, 

liquidj 

liquid 

liquid, 

liquid 

liquid 

liquidj 

liquid 

liquid 

sohd 

solid I 

liquid] 

liquid 

vapor 

liquid, 

liquid] 

liquid 

liquid 

gas I 

liquid 

solid 

liquM 

liquid 

solid 

solid , 

liquid 

liquid 

liquid! 

liquid! 

liquid 

solid 

solid 

solid 

solid 

solid 

solid 

solid 

solid 

solid 


903 4 
1,609.3 

1.582.2 
i 1,810 6 

I, 853.0 

671.8 

830.8 

716.9 

II, 451.6 

647.9 

651.7 

735.6 
860.4 

, 716.0 

1.007.3 

847.8 

1.296.3 

1.298.3 
1,448.9 

1.615.8 

1.252.4 
j 993.9 

1.045.5 
, 416.7 
|l,142.7 

340.8 

347.6 

784.6 
664.3 

1.303.3 

1.303.7 

669.2 

401.9 

1.148.9 
1,148.9 

1.148.9 

1.147.9 

1.119.7 

703.3 
696.8 
648.0 

, 852.8 

1.493.6 
1,536.2 

1.615.4 
1,655.0 

1.532.6 
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HEAT OF COMBUSTION (Continued) 

For Organic Compounds 


Name 

F ormula 

Phy- 

sical 

state 

Heat of 
combus- 
tion, kg. 
calorics 

Dipropargyl 

(CHiCCH2)2 

vapor 

882.9 

Dipropyl ketone 

(C8H7)2C0 

liquidi 

1,050 6 

Dulcitol 

CcHiiOe ... 

solid 

729 1 

Durene 

C«H2(CH8)4— (1, 2, 4, 5) 

solid 

1,393 6 

Eicosane 

C 20 H 42 

solid 

3,183.1 

Ery thritol 

Ethine, see Acetylene 

C 4 H 10 O 4 

solid 

604 1 

CiHe 

gas 

868.4 


Ethyl acetate 

Ethyl acetoacetate. . 

Ethyl alcohol 

Ethyl amine 

Ethylanihne 

Ethylbenzene 

Ethyl benzoate 

Ethyl bromide 

Ethyl n-butyrate. . . 
Ethyl carbylamine . 
Ethyl chloride . . . 

Ethylcycloheptane 
Ethyl formate . 
3-Ethylhexane. .. 

Ethyl iodide 

Ethyl ieobutyrate 
Ethyl isocyanate . . 

Ethyl nitrate 

Ethyl nitrite 

3-Ethylpentane . 
Ethyl propionate 
Ethyl salicylate. . . 
Ethyl valerate . . . 

Ethylene 

Ethylene chloride 
Ethylene diamine. 
Ethylene glycol. . . 
Ethylene iodide. . . . 
Ethylene oxide. . . . 

Ethylidene chloride 

Eugenol 

Fenchane 

Fluorene 

Fluorobenzene . 
Formaldehyde 

Formamide 

Formic acid 

Z-Fructose 

Fumaric acid {trans) 

Furfural 

Galactose 

Gallic acid 

d-Glueose 

Glutaric acid 

Glycerol. 

Glyceryl tributyrate. 

Glycine 

Glycogen 

GlycoUio acid 

Qlycylglycine 


. CH 8 CO 2 C 2 HB 

liquid 636 9 

. CH3C0CH2C0*C2H6 

. liquid 690.8 

. C 2 H&OH 

. . . liquid 327 6 

. C 2 H 6 NH 2 

liquid 408.5 

. CeH6NHC2Hj 

. . liquid 1,121.5 

. C 2 HBC 6 H 6 

. . liquid 1,091.2 

. C«H5C02C2Hb. . . . 

. liquid 1,098.7 

. C2HBBr. 

. . vapor 340.5 

. C8H7C02C2H». . 

liquid 851.2 

. CtHsNC 

liquid 477.1 

. C 2 H 6 CI 

vapor 316.7 

. C2H6C7H,J 

. liquid 1,406.8 

. HC 02 C 2 H 6 . . 

. liquid 391 7 

. (C2H6)2CH.C8H7 

. liquid 1,302.3 

. C 2 HJ 

. liquid 356 0 

. (CH2)2CHCH2C02C2H4. 

. C 2 H 6 NCO 

. liquid 846.7 
liquid 424.5 

. C2H40N02 

. . vapor 322 4 

. C 2 H 60 NO 

.... A’^apor 332 6 

. (C2Hb)3CH... . . 

. hquid 1,149 9 

. C 2 H 6 C 02 C 2 H 6 

. liquid 690 8 

. H0C6H4C02C2n6 . . . 

. . . liquid 1,051 2 

. C 4 H 9 C 02 C 2 H 6 

.... liquid 1,017 5 

. CH2:CH2 

. . gas 331 6 

. (011201) 2. ... 

. (CH2NH2)2 

, . vapor 271 0 
. liquid 452 6 

. (CH20H)2 

liquid 281 9 

. (OH2l)2 

. . . solid 324 8 

. CH 2 CH 20 

1 1 

. . . liquid 302 1 

. CH»OHCi2 

. , . . liquid 267.1 

. C 10 H 12 O 2 

. . . . liquid 1,286.6 

. CioHig 

. liquid 1,502.6 

. (C«H4)2:0H2 

...solid 1,584.9 

. CcHbF ... 

CH 20 

. HCONH 2 
. HC 02 H.. . 

. CoUl20« 

..liquid 747.2 
. . . gas 134 1 

. . solid 134.9 

. . liquid 62.8 

.... solid 675.6 

, (0HC02H)2 

...solid 320.0 

. C 4 H 30 CHO 

.... liquid 559 . 5 

. C 6 H 1206 

..solid 670.7 

. 0<.H2(0H)3C02H~(1, 3, 

5, 6) solid 633.7 

. C6Hi20« 

. . . solid 673.0 

. (0H2)3(C02H)2 
. (CH20H)2CH0H . . . 

. 

. . . solid 514.9 
...liquid 397.0 
liquid 1,941.1 

. H 2 NCH 2 CO 2 H 

. . . . solid 234.5 

(CeHjoOfilx per kg 

solid 4,186.8 

. CH 2 OHCU 2 H 

. . . . solid 366.6 

CiHhObN* 

....solid 470.7 
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HEAT OF COMBUSTIOir (Continued) 

Foe Organic Compounds 


Name 


Formula 


Phy- 

sical 

state 


Heat of 
combus- 
tion, kg. 
calories 


n-Heptaldehyde . . . 
n-Heptane 


Heptine-1 . 

n-Heptyl alcohol 

Heptyl amine 

H^tylic acid 

n-Hexane 

Hexachlorbenzene . . 
Hexachlorethane . . . 

Hexadecane 

Hexahydronaphthalene 
Hexamethylbenzene 
Hexamethylenetetramine . 

Hexamethylethane 

Hexyl amine 

Hexylene . 

Hippuric acid 

Hyaantoic acid 

Hydrazobenzene ... 

Hydroquin ol 

Hy^oquinoldimethyl ether 
p-Hydroxyazobenzene 
o-Hydroxybenzaldehyde 
m-Hydroxybenzaldehyde 
p-Hydroxybenzaldehyde . 
m-Hydroxybenzoic acid 
p-Hydroxy benzoic acid. 

? -Hydroxybutyraldehyde . 

ndigo 

Indctie 

Inositol 

Iodoform 

Isoamyl amine. . . 

Isobutane 

Isobutyl alcohol. . . 

Isobutyl amine 

Isobutylene 

Isobutyraldehyde ... 

Isobutyramide 

Isobutync acid 

Isoeugenol 

Isopentane 

Isopentane 

Isophthalic acid 

Isopropyl alcohol 

Isopropylbenzene 

I sopropyltoluene 


Isopropyltoluene, see Cymene 

Isosafrole 

Lactic acid 

Lactose (anhydr.) 

Laurie acid 

Leucine 

d-Limonene 

Maleic acid ids) 

Maleic anhydnde 

I-Malio acid 


CHj(CH2 )6CHO 

CtHi, 

CHiC(CH2)4CH8 

CH3(CH2)bCH20H 

CvHitNHa 

C 7 H 14 O 2 

C«Hi4 

CsCU 

C2C1« 

CieHsi 

C 10 H 14 

CeCCHa)# 

(CH2)6N4 

{(CH8)8Q2 

C 4 H 18 NH 2 

C«Hi2 

C«HbCONHCH2C02H . . . . 
C8H408N2 

(CaH6NH)2 

C6H4(0H)2 

(CHaOaCoHd 

H0C6H4N2C*H6 

C6H4(0H)CH0 

C6H4(0H)CH0 

C«H4(OHiCHO 

HOC6H4COtH 

HOC 6 H 4 CO 2 H 

CH 8 CHOHCH 2 CHO 

CieHioOaNa 

CsHtN 

CeHiaO# 

CHIa 

(CH«)2CHC2H4NH2 

(CH8)8CH 

(CH3)2CH2CH20H 

C 4 H 9 NH 2 

(CH3)2C:CH2 

(CH3)2CHCH0 

(CH3)2CHC0NH2 

mH3)2CHC02H 

C 10 H 12 O 2 

C 6 H 12 

C8 Hi2 

C6H4(C02H)2 

(CHs)2 CHOH 

CCHnliCHCeHs 

CflH4(CH3) (CH 3 CHCH 3 )— 
(1, 3) 

C 10 H 10 O 2 

CH 8 CHOHCO 2 H 

Ci2 H220 iI 

C 12 H 24 O 2 

CaHisOaN 

CioHie 

(CHC02H)8 

(CHC0)20 

(CH0HCH2):(C02H)2 


liquid 

liqiud 

liquid 

liquid 

liquid 

liquid 

liquid 

solid 

solid 

solid 

solid 

solid 

[liquid 

liquidj 

solid 

solid 

solid 

solid 

solid 

solid 

liquidj 

solid 

solid 

solid 

solid 

liquidj 

solid 

solid 

solid 

solid 

liquid 

gas 

liquid 

liquid 

gas 

vapor 

solid 

liquid 

[liquid 

^as 

uquid 

did 

liquid 

liquid 

liquid 


1,062.4 

1.149.9 

1.091.2 

1.104.9 

1.178.9 
986.1 

089.8 

509.0 

110.0 

2.659.1 

1.419.3 

1.711.9 

1.006.7 

1.301.8 

1 . 022.2 

952.6 

1.012.4 

308.6 

1.597.3 

683.7 
1,014.7 

1.502.0 

796.0 

788.7 
792 7 

726.1 
725 4 

546.6 

1.815.0 

1 , 022.2 

662.1 

161.9 

866.8 

683.4 
638 2 

713.6 

647.2 

596.8 

595.9 

517.4 
1,277.6 

843.6(TI 
838. 3a> 

768.3 
474.8 

1.247.3 

1.409.5 


liquid! 

liquid] 

solid 

solid 

solid 

[solid 

sohd 


1,233.9 

326.0 
1,350.8 
1,771.7 

855.6 

1,471.2 

326.1 
333.9 

320.1 
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HEAT OF COMBUSTION (Conflnued) 

Fob Obqanic Cojti’OTjNBS 


Name 


Formula 


Malonic acid 

Maltose 

Mandelic acid 

d-Mannitol 

Menthene 

Menthol . . 

Mesitylene . . 

Mesityl oxide. . . . 
Mesotartaric acid 

Methane 

Methyl acetate . 

Methyl alcohol 

Methyl amine . . 

Methylaniline 

Methyl benzoate . . 
Methyl bromide 
Methyl butyl ketone 
Methyl ter£-butyl ketone, 

Methyl butsnrate 

Methyl carbylamine. . . . 

Methyl chloride 

Methyl cmnamate 
Methylcyclobutane 
Methylcycloheptane 
Methylcyclohexane 
Methylcyclopentane 

Methyldiethvl carbinol. . 
Methylene chloride . . . 
Methylene iodide ... 

Methylethyl ether 

Methylethyl ketone . . 

Methyl formate 

2-Methylheptane . 

2- Methylhexane 

3- Methylhexane . . 


tnyii 

Methylhexyl ketone 

Methyl iodide 

Methyl isobutyrate . . . 
Methyl isocyanate 
Methylisopropyl ketone 

Methyl lactate 

Methyl propionate. . . 

Methylpropyl ketone 

Methyl salicylate 

MUk Bi^art see Lactose 

Morphine 

Mucic acid 

Myristic acid 

Naphthalene 

ocNaphthoio acid 

^Naphthoic acid 

a-Naphthol 

0-Naphthol 

a*Naphthonitrile 

^•Naphthonitnle 

ofNaphthoquinone. . . 

^-Naphthoquinone . . . . 
•-Naphthyl amine 


CHsCCOaH)* 

C12H22OU 

C 6 H»CH 0 HC 02 H 

GeHidOe . 

CioHn 

C10H20O 

{CH»),C«H«— ( 1 , 3 , 5 ) 
(CHahCiCHCOCHs . 
(CH 0 H) 2 (C 02 lI )2 

cm 

CH«C 02 CH 8 

CHaOH 

CHjNHt ... 
CdHsNHCHs.. 
csmcotcm. . 

CHsBr 

CHaCOCdHs 

Pinacoline 

CsHtCOCjHs. . 

CHsNC 

CH«C 1 

C10H10O2 . . 

CH8CHCH2CH2CH2 

CHsCtHis 

CH8C«Hii ... 
CH8CH.C1H6.CH2 . . 

CH 3 (C 2 H 6 ) 2 CH* 0 H 
CH2C12. . . 

CH2I2 . . . 
CH80C2H6 
CH3COC2H6. 
HC02CH8. 

(CH 8 ) 2 CH C*Hu. . 

(CH 8 ) 2 CHC 4 H« 

(C 2 H 8 )(CH 8 )CHC 8 n 7 

CHaCOCdHu.... 

CHal 

(CHa) 2CHCO2CH 3 

CH3NCO 

CH 3 C 0 CH(CH 3)2 
CH3CHOHCO2CII3 
C2H6CO2CH3... 
CHsCOCsHy. . . 

HOC6H4CO2CH8 

C17Hn.O3N.H2O 

CeHioOs 

C14II23O2. ... . • 

CioHs 

C10H7CO2H . . . 

C10H7CO2H 

C10H7OH 

C10H7OH 

C10H7CN 

CX0H7CN 

CioHiO* 

CwFeO* 

C10H7NH2 


Phy- 

sical 

state 


Heat of 
combus- 
tion kg. 
calories 


Isobd 

solid 

solid 

solid 

liquid 

s^d 

liquid 

liquidj 

solid 

gas 

liquid 

liquid 

liquid 

liquid 

liquid 

vapor 

liquid 

liquid! 

liqmd| 

gas 

Isolid 

liquid 

liquid 

liquid 

liquid 

liquid 

vapor 

liquid 

vapor 

liquid 

liquid 

lliquid 

{liquid 

liquid 

liquid 

liquid 

liquid 

liquid 

liquid 

liquid 

vapor 

hquid 

liquid 

solid 

sol’d 

solid 

solid 

[solid 

[solid 

solid 

solid 

solid 

solid 

Bohd 

solid 

solid 


207.2 

1.350.2 

890.3 

727.6 

1.523.2 

1.508.8 
1,243.6 

846.7 

276.0 

210.8 
381.2 
170.9 

256.1 

973.5 

943.5 

184.0 

895.2 

692.8 

320.1 

164.2 

1.213.0 

784.2 

1.244.5 

1.091.8 

937.9 

927.0 
106.8 

178.4 

503.4 

582.3 

233.1 

1.306.1 

1.148.9 
1,148.9 

1.205.1 
194.7 

694.2 

269.4 

733.9 

497.2 

552.3 

735.6 

898.3 

2.146.3 

483.6 

2.085.8 

1.232.5 

1.231.8 

1.227.6 

1.186.4 

1.187.2 

1.326.2 
1,321.0 

1 . 100.8 

1.106.4 
1,263 5 
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HEAT OF COMBUSTION (Coatinued) 

For OBOAKnc Coufounds 



Phy- 

®*“*® calories 


fi-Naphthyl amine 

Narceine 

Narcotine 

Nicotine 

o-Nitraniline 

m-Nitraniline 

p-Nitraniline 

m-Nitrobenzaldehyde 

Nitrobenzene 

m-Nitrobenzoic acid 

Nitroethane 

Nitroglycerine, *ee Trimtrogl 

Nitromethane 

o-Nitrophenol 

m-Nitrophcnol 

^Nitrophenol 

Nitropropane 

o-Nitrotoluene 

p-Nitrotoluene 

Octahydronaphthalene 

n-Octane 

Oct^l alcohol 

Oleic acid 

Oxalic acid 

Oxamide 

Palmitic acid 

Papaverine 

Pentamethylbenzene 

a-Fentane 

n-Pentane 

Phenacetin 

Phenanthraquinone 

Phenanthrene 

Phenetole 

Phenol 

Phenylacetic acid 

Phenylacetylene 

Phenylalanine 

;^Phenylenediamine 

rhenylethylene, see Styrene 

Phenylglycine 

Phenylnydrazine. . . 

Phonylhydroxylamme 

Phenyl iodide 

Phloroglucinol 

Phthalic acid 

Phthalic anhydride 

Phthalimide 

Picric acid 

Pinacohne 

Piperidine 

Piperonal 

Propane 

Propine, ««« AUylene 

Propionaldehyde 

Propionamide 

Propionic acid 

Propionic anhydride 


CioHiNHa f 

CmHj70«N.2H*0 

CajHwOTN f 

CioHwN* ^ 

CeHiCNHtXNOa) i 

C«H4(NHj)(NOa) 

C6H4(NH^{NOj) 

OaNCeHiCHO 

C«H*NOa liauidi 

OaNCaHiCOaH i 

CaHBNOa liquidi 

yceroU 

CHaNOi liquid 

HOC«H«NOa simd 

HOCaHiNOa solid 

HOCeHiNOa solid 

CsHiNOa liquid 

CHaCoHBNOa liquid 

CHsCeHeNOa smid 

CioHic liquid 1 

CsHis liquid 1 

CgHwO liquid 1 

CisHsiOa liquid S 

(COaH)a simd 

UigHgaOa solid 2 

CaoHaiOgN solid 2 

CeHCCHi)! solid ] 

CsHia gas 

CioHuOaN 8<Jid ] 

CuHgOa solid 1 

C 14 H 10 solid ] 

CeHBOCaHB liquid ] 

CoHbOH s^id 

C«H#CHaC02H solid 

C«HiC:CH liquid ] 

CaHnOaN solid 1 

C«H4(NHa)a soUd 


CaHsNHCHaCOaH solid 955.1 

CeHaNaHs solid 875.4 

C«H4NH0H liquid 803.7 

CgHJ liquid 770.7 

CoHj(OH)g solid 635.7 

C6H4(COaH)2 solid 771.0 

C6H4(CO)aO solid 783.4 

CsHbOaN solid 849.5 

CaHaCOIDlNOalr— (1. 2, 4, 6) solid 611.8 

CH3CQC(CH3 )s solid 891.8 

CsHiiN liquid 826.6 

CsHiOa 8<^id 870.7 

CsHs gas 526.3 

CaHaCHO liquid 434.2 

CaHiCONHa solid 439.9 

CaH»COaH liquid 367.2 

(CaH*CO)tO Hquid 746.6 


l .>01 







HEAT OF COMBUSTION (Continued) 

For Organic Compoondb 


Name 


Formula 


Phy- 

Bical 

state 


Heat of 
combus- 
tion. kg. 
calories 


Propionitrile 

a-Pfopyl alcohol 

Propyl amine 

n- Propyl benzene 

Propj^ bromide. ; . . . 
Propyl carbylamine. 

Propyl chloride 

Propylene 

Propylene glycol 

n-Propyl iodide 

n-Propyltoluene. . . . 

Pseudocumene 

Pyridine 

Pyrooatechol 


CjHiCN 

CsHtOH 

CaHvNHa 

CsHrCdH* 

CaHrBr 

CsHtNC 

CaHrCl 

CH«CH:CH2 

CHsCHOHCHsOH 
CaHyl. 


CdHarCHsXCaHT)— (1. J 
C«Ha(CH»)r— (1, 2, 4) 


Pyrogallol . 
Pyrrole 


CaHaN. 
C6H4(OH)j . 
C«Ha(OH)8 . 

CaHaN 

CaHuOe. . . > 
C«H7N.. . 

0:C«H4:0.. . 
CisHaaOie.. 
CiaHia 

C6H4(0H)2 .. 

(CHaO)2CeH4. 
CaHiaOa . . . 
C 10 H 10 O 2 . 


Pyrrole . 

Quercitol . . , 

Quinoline. . 

Quinone . . 

RafBnose . 

Retene . . 

Resorcinol 

Resorcinoldimethyl ether. . . | 

Rhamnose 

Safrole 

Salicylaldehyde. see o-Hydroxybctualdehyde 

* Salicylic acid H0CaH4C02H--(l, 2). 

Sarcosme CHaNHCHaCOjH 

Sebacio acid (CH 2 ) 8 (C 02 H )2 

Skatole . . 

d-Sorbose 

Starch 

Stearic acid 

Strychnine 

Styrene 

Suberic acid 

Succinic acid 

Succinic acid nitrile 
Succinic anhydride 

Succinimide 

Sucrose 

Sylvestrene 

d-Tartaric acid 

d, Z-Tartaric acid (anhydr.) 

Terephthalio acid 

rr% 1 


Terpin hy^ate. 

Terpineol 

Tetrah ydrobenzene 
Tetrahy dr 0 naphthalene . 
Tetramethylmethane. . . . 
Tetraphenylmethane . . 

Tetryl 

Thebaine 

Thiophene 

Thuiane 

Thymol 

Thymol 

Thymoquinone 


C6Hi20a 
(C«HioOa)x per kg. 
CisHaflOa. 
C2lH2202Nt 
C6HaCH.CH2 ... 
(CH*)6(C02H)2. . . . 

(CH2C02H)2 

<CH2CN)2 

^CHaCOxO 

C4H502N 

Ci2H2aOii 

CioHie 

(CH0H)2(C02H)2 . 
(■CH0H)s?C02H)2. . 
CeH4(C02H)2 ... 

CioH220a 

CioHisO 

C«H 10 

C 10 H 12 

(CH3)4C 

(C6Ha)4C 

C7Hr,N50a 

C,9H2iOaN 

C 4 H 4 S 

CioHis 

C 10 H 14 O 

CioHmO 

C 10 H 12 O 2 


liquid 

liquid 

liquid 

liquid 

I vapor 

liquid 

vapor 

gas 

liquid 

liquid 

liquid 

liquid 

liquid 

solid 

solid 

hauid 

solid 

liquid 

solid 

solid 

solid 

solid 

liquid 

solid I 

liquid] 


solid 

solid 

solid 

liquid] 

solid 

solid 

solid 

solid 

liquid] 

solid 

solid 

liquid] 

mid 

solid 

solid 

liquid] 

solid 

solid 

solid 

solid 

solid 

liquid 

liquid] 

gas 

solid 

solid 

solid 

jliquid 

liquid 

liquid] 

solid 

solid 


456.4 

480.5 
558 3 

1.246 4 
497 3 

639.6 
478.3 

490.2 

431.0 

514.3 

1.405.4 
1,241.7 

658.5 
684.8 
638 7 

567.7 
704 2 

1,123 5 
656 6 

2.026.5 
2,306 8 

683.0 

1 . 022.6 

718.3 
1,244.1 

723 1 
401 1 
1,297 3 
1,170 5 
668 3 
4,178 8 
2,711 8 
2,685 7 
1,047 1 
985 2 

367.1 
545 7 
369 6 
437 9 

1,349 6 
1,464 7 
276 1 

278.4 
770 4 

1,461 0 

1.469.6 
891 9 

1,362 4 
842 6 
3,102.4 
842.3 

2.441.3 

670.6 

1.606.4 

1.363.4 

1.349.7 

1.271.8 


* Recommended as a secondary thOTinochemical standard. 
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HEAT OF COMBUSTION (Continued) 

Fob Ohganio Compounds 


Namo 


Formula 


Phy- 

sical 

state 


Heat of 
combus- 
tion, kg. 
calories 
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HEAT OF FORMATION 

For Organic Compottnds 

The heat of formation of a compound is equal to the 
sum of the heats of formation of the products of combustion 
minus the heat of combustion (see preceding table) of the 
compound “A.” The heat of formation of: 

Free elements 0 kg-cal 

COjCgas) 94.38 “ 

iHaO (liquid from 1 H) 34.19 “ 

HF (dilute aqueous solution) 75.6 “ 

S 02 (gas) 69.3 

HBr (aqueous solution) 28.54 

HCl (aqueous solution) 39.46 

HNOa (aqueous solution) 49.80 “ 

H 2 SO 4 (aqueous solution) 207.5 “ 

Example I 

To calculate the heat of formation of methane (CH4) where 

Heat of combustion of methane = 210.8 
Heat of formation of COj = 94.38 

Heat of formation of JHaO - 34.19 

and where the combustion occurs according to the equation: 
CH 4 + 2 O 2 = CO 2 (gas) + 2 H 2 O (liquid) 

Then the heat of formation of CH 4 = 94.38 + 4(34.19) — 
210.8 = +20.34 kg-cal. per gram molecular weight. 

Example II 

To calculate the heat of formation of ethylene (CaH 4 ) where 
Heat of combustion of ethylene = 331.6 
and the combustion occurs according to the equation: 

C2H4 + 3O2 2CO2 + 2H2O 

The heat of formation of C 2 H 4 - 2(94.38) + 4(34.19) — 
331.6 = —6.08 kg-cal. per grain molecular weight. 

Example III 

To calculate the heat of formation of ethylamine (CaH^NHi) 
where 

Heat of combustion of ethylamine « 408.5 
and the combustion occurs according to the equation : 
C 2 H 4 NH 2 + 3 . 75 O 2 = 2 CO 2 + 3.5(H20) + N 2 

The heat of formation of C 2 H 5 NH 2 *= 2(94.38) + 7(34.19) + 
0 (N 2 ) — 408.5 « +19.59 kg-cal. per gram molecular weight. 
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COMBUSTION CONSTANTS OF GASES 

Tke flue products are based upon air with 21 % oxygen and 79% nitrogen; flame tempera* 
turee are not corrected for dissociation; the high or gross heat value is one which would be 
obtained by bummg m a Junker’s calorimeter; it includes the heat of condensation of the 
water formed by combustion and assumes that all products of combustion are cooled to 
the initial temperature; the low or net heat value assumes that all of the products of com- 
bustion except water have been cooled to the mitial temperature; the difference between the 
gross and the net is equal to the heat of vaporization of water at the initial temperature. 



Formula 



3 

0 

S’ 

1 

1 

4 I 

rt 

B.t.u. per mol. low 
(net) 

tel 

jli 

Acetylene 

C«H* 

26.02 

0.8981 

0.06858 

562,000 

643,000 

1456 

Ammonia 

NH3 

17.03 

0.6878 

0 04489 





Benzene 


78.05 

2.6940 

0.2057 

i.413,000 

1,356,000 

3658 

Butane 

C4Hto 

68.08 

2 0047 

0.15309 

1,237,000 

1,142,000 

3204 

Butylene 


66.06 

1.9352 

0.14778 

1,171,000 

1,095,000 

3033 

Carbon dioxide. . . 

CO2 

44.00 

1 6288 

0.11598 




Carbon monoxide — 

CO 

28.00 

0.9665 

0.07381 

122,466 

122,466 

■3i7'.i 

Ethane 

C?H6 

30.05 

1.0371 

0.07920 

668,300 

611,300 

1731 

Ethylene 

C8H4 

28.03 

0.9676 

0.07389 

622,400 

584,400 

1613 

Hydrogen ... 

Hz 

2.02 

0.0695 

0.00531 

123,100 

104,100 

318.8 

BEydrogen sulfide 

HaS 

34.08 

1.1767 

0.08986 




Met^iane 

CH4 

16.03 

0.5534 

0.04226 

384,000 

346,000 

995 

Naphthalene 

CioHs 

128.06 



2,219,000 

2,143,000 


Nihrogen 

Na 

28.02 

0 96n 

0.07385 





O2 

32 00 

i.i646 

0.08435 




Propane 

CaHs 

44.06 

1 5210 

0 11616 

952,000 

876,000 

2465 ■ 

Propylene 

CsHe 

42.05 

1 4513 

0.11083 

893,000 

836,000 

2313 

Toluene 

C7H8 

92.06 

3 1778| 

0.2427 

1,685,000 

1,609,000 

4364 

Xylene. . . . 

CaHio 

106 08 

3 66161 

0 27962 

1,955,000 

1,860,000 

5064 


HaO 

18.02 

0 6219 

0 04749 













HEAT OF COMBUSTION OF LIQUID FUELS 


Fuel 

B.t.u. 

Gram- 

Ultimate analysis 

Lbs. 

per 

gal- 

lon 

Spe- 

cific 

per 

lb 

les per 
gram 

C 

H 

S 

N 

0 

grav- 
ity at 
60° F 

Alcohol, fuel or 
denatured 

Crude oil, Calif or- 

11,620 

6,456 










6 

836 

0.820 

ma 

18,910 

10,506 

84 

00 

12 

70 

0 

75 

1 70 

1 

20 

7 

636 

0 917 

Kansas .... 

19,130 

10,628,84 

15 

13 

00 

1 

90 

0 45 



7 

670 

0.921 

Mexico . 

18,755 

10,419|83 

70 

10 

20 

4 

15 




8 

120 

0.976 

Oklahoma 

19 , 502 

10,834|85 

70 

13 

11 

0 40 

0 30 



7 

236 

0 869 

Pennsylvania 

19,505 

10,836 86 

06 

13 

88 

0 

06 

0 00 

6 

06 

6 

769 

0 813 

Texas 

19,460 

19,510 

19,200 

10.811 8.5 

05 

12 

30 


75 

0 70 

0 

00 

7 

286 

0 875 

Wyoming . 
Gas oil 

10 839 
10,667 




7 

228 

0 868 










7 

184 

0 863 

Gasoline 

20,750 

11 528 84 

90 

14 

76 

0 

08 




6 

152 

0 739 

Fuel oil, California 

18,835 

10,464 84 

67 

12 

36 

1 

16 




7 

956 

0 9554 

Mexico. . . 

18,510 

10,283 

84 

.02 

10 

06 

4 

93 




8 

223 

0 987 

Mid-continent 

19,376 

10,764 

85 

62 

11 

98 

0 

35 

0 50 

0 

60 

7 

.428 

0 892 

Furnace oil. 
Kerosene 

19,025 

19,810 

10,569 
11 006 










7 

462 

0 896 









6 

822 

0 819 
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COMBTOTION CONSTANTS OF GASES (Continued) 



pq-'» 

B.t.u. per cu ft. high 
(gross) 60® F. 30 in. 
dry 



Is 

PQ 

Theoretical flame 
temp. deg. F. 

Cu. 

OU.I 

«a 

mo 

n 

Req 

for 

bui 

1 

ft pel 
tfuel 
a or 

Lr 

uired 

00 m- 

ition 

Acetylene 

1396 

1483 

1433 

1567 

1514 

4770 

2.5 

11.00 

Ammonia 









Benzene 

3^' 

3722 

3577 

3933 " 

3774 " 

4110 

‘7!6 

35.70 

Butane 

2955 

3261 

3010 

3445 

3180 

3870 

6.6 

30.95 

Butylene 

2834 

3087 

2887 

3262 

3050 

4030 

6.0 

28.58 

Carbon dioxide 









Carbon monoxide 

317. i 

322.6 



322.6 

341.0 

341 0 

4475 

oi 

‘2!38 

Ethane 

1682 

1762 

1612 

1862 

1703 

3820 

; 3.5 

16 67 

Ethvlene 

1514 

1641 

1541 

1734 

1631 

4250 

3.0 

14.29 

Hydrogen 

269.1 

324 5 

274.5 

343.0 

290.0 

4010 

0.5 

2.38 

E^drogen sulfide 







1.5 

7.14 

Methane 

‘896" 

1012 

912 

1069 

963 

3760 

2.0 

9.52 

Naphthalene 






4100 

12.0 

57.10 

Nitrogen 









Oxygen 









Propane 

2^6 

2509 

2309 

2652" 

2440 

3840 

‘5!6 

23!m 

Propylene 

2164 

2354 

2204 

2487 

2328 

4090 

4.5 

21.43 

Toluene 

4165 

4441 

4241 

4693 

4481 

4050 

9.0 

42.87 

^lene 

Water 

4815 

5153 

4902 

|j|| 

5181 

4010 

10.5 

50 00 





HI 


■II 
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COMBUSTION CONSTANTS OF GASES (Continued) 


Cu. ft. per cu. 
ft. fuel gas or 

Ignition temp, at atmospheric 

Inflamma- 
bility in air 

moL per mol. 


pressure 


atatmofr- 








ph^c inres- 
















ordinary 

Flue products 

In air 

In oxygen 

temp 

1 


1 

■ 





1 

1 

II 

■ 

■9 

d 


d 

ii 




■I 





~ 1 

P‘3 

1 ^ 

w 

52: 


& 

Q 

& 



2 0 

1.0 

9.40 

763-824 

406-440 

781-824 

416-440 



6 0 

3 0 

28 20 

1364 

740 

1224 

662 

1 4 

5 5 

4 0 

5 0 

24 45 







4.0 

4 0 

22 68 







1.6 

1 88 

ii91-12i6 

644-658 

li79^i216 

637-658 

Ve 3 

71.2* 

2.0 

3 6 

13.17 

968-1166 

520-630 

968-1166 

520-630 

3 3 

10.6 

2 0 

2.0 

11.29 

1008-1018 

542-647 

932-966 

500-519 

3 4 

14 1 


1.0 

1.88 

1076-1094 

580-590 

1076-1094 

580-590 

6 2 

71.4 

i 0 

1 0 

5 64 


" 





so« 







1.0 

2 0 

7.52 

1202- 13S2 

650-750 

1033-1292 

556-700 

5 8 

13.3 

10.0 

4.0 

45.00 





; 











3.0 

4 0 

is 80 



9i4-1058 

490-570 



3.0 

3.0 

16.93 





■ 


7,0 

4 0 

33 87 

1490' 

’810 

' 1026 

552 



8.0 

6.0 

39 50 








Acetylene 

Ammonia 

Benzene 

Butane 

Butvlene. . . . 
Carbon dioxide 
Carbon monoxide 

Ethane 

Ethylene 

Hydrogen... . 
Hydrogen sulfide . 


Methane 

Naphthalene. 
Nitrogen.. . 
Oxygen. ... 
Propane . . 
Propylene 
Toluene. 

Mene 

Water ... . 
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HEATS OF COMBUSTION AND COMPOSITION OF MANUFACTURED AND NATURAL GASES 

Products of combustion, theoretical flame temperatures, air required and B.T.U. of gas-air mixture are based upon idr with 21 % 
rygen and 79 % nitrogen; heat values are calculated from the table as given under “Combustion Constants of Gases;” flame tem- 
eratures are not corrected for dissociation; carburetted water gas, coal gas, coke-oven gases and oil gas contain a small amount of 
ensene and oxygen. 


FUEL GASES 


(auudojd) % 

67*7 

20.0 

% 

... .1^5 CO . . . . . . 

• • • do 

'N % 

«ocooowwr-»o CO 00 '^oo 

t^FHrHoi'sJcod d d eo eooo 
»o >c 

(ou«q(»otn) »HO % 

14.8 

34.0 

28.5 

33.9 

32.3 

83.5 

27.0 
2.6 


(NOONO^OS ■ lOiO 

CO rH »o i> • • coo 

• *Oi-H 

(9uaiyCq(»9) % 

. .OOCDOJN • 

• iNd(M»fl • • • e^d 

(auuq^a) % 

3i.8 

79.4 

67 0 

12.5 

oo% 

05 O rH rH - • • ■ CO O 

deceoo5»od .... on 
N'^CO .... .«,{M 

«oa% 

13.0 

3.5 

1.5 
1.1 
1 4 

2.6 

0.2 

2.8 

5.7 

ajn^xim Jm-eua *no 

J»d n x a (880J8) qaiH 

i> 00 to o ® CO eo b- coco 

'I* 00 b*’ »0 to 00 oe’ b-' ^ 00 to 

to 05 05 05 05 05 0& Cb 05 05 05 C0 

paiunq anSS jo 
’%j -no jad jo -hq 

0.55 
1.81 
3.85 
4.36 
4.71 
4 21 
17 00 

14.21 

11 29 

7.98 

3.39 

1.44 

paujnq suS jo 
y no jad q'H '^0 

0.032 

0.518 

0.904 

1.282 

1 205 
1 206 
3 662 

3 182 

2 756 

2 045 

1.129 

0.165 

paujnq avS jo 
'^} no jad ZQO 'V riQ 

N0500e0O05b* 00 eo b. qo»^ 

05 CO to b- N (N CD 00 CO 00 tO*H 

C 0 rt«b-t 0 -«f to 5 ri cO O "^eo 

d d d d d d (N d i-I i-i o d 

9uS mo 

jad pajinbaj Jtu uq 

0.70 

2.28 

4.85 

5.50 

4.65 

5.28 

21.55 

17.97 

14.25 

10.04 

4 25 
1.08 

O^F ‘»H 

08 * d o09 Gaa) 
MO] ‘ no jad 'fl'X a 

CO 

'^lOOtOcOOOO T-I Q CO ^-HOO 

05 00 N CO b. CO b* 55 ■'f COIN 

CMtOiOV^toW M 05 

0*H ‘SH 

at 08 ‘\i o09 (BBOja) 
qatq ‘ no jad £i x 9 

M O 00 CD O 00 N b- COCO 

05 1-1 1- CC CC O N CD 00 ^CC 

cctocotocoN 00 rr o to»H 

N 1 -H rH 1-1 

• g -dtua^j 

amug luoi'jajoaqx 

2660 

4167 

4090 

3910 

3430 

3860 

3835 

3830 

3770 

3740 

3970 

3050 


Blast-furnace gas. 

Blue water gas 

Carburetted water gas . . 

Coal gas 

Coke-oven gas 

Coke-oven gas 

Natural gas at FoUansbee, 
W. Va. 

Natural gas, FoUansbee 
residual 

Natural gas at McKean 
County, Pa. 

Natural gas at Sandusky, 
Ohio 

Oil gas 

Producer gas 





HEATS OF COMBUSTIOH AND COBIPOSITION OF 
REPRESENTATIVE COALS 

AnftlyBLi on oo»i ^as received.” First name is that of the county, second name that ol 
the mine. 


Ultimate analysis Proximate analyBli 



Bibb, Belle Ellen. . . 
Jefferson, Bessemer. 
Shelby, Aldrich 


Mooee Creek 
Arkansas: 

Hartford, Central No. 10 
Huntington, No, 6 Cen- 
tral 


Colorado: 

Gunnison, Somerset. 
Weld, Erie 


lOinois: 

Christian, Bana 

Branklin, Orient 

Wilhamsou, Herrin 

Bidiana: 

Green. JasonviUe 

Knox, South Bnioeville. 

SdHivan, Yandalia 

Iowa: 

Lucas, Chariton 

Polk, Altoona 

Kuisas: 

Cherokee, Stone City. 

Crawford, Edison 

Kentucky: 

Christian, Mannington 
Webster... 

Maryland: 

Allegany, Frostburg . . 
Allegany, Ocean 


Seml- 

bituminous 

. Bituminous 
Sub- 

bituminous 


1 14,140 78.3 5.3 1.4 7.6 1.2 3.2 31 0 59.6 6.2 
14.620 81.7 4.7 1.6 6.6 0 7 2.4 24.4 68.4 4.f 
13,650 75.0 5.2 1.0 10.0 0 8 2.3 38.6 51.9 7.2 

12.150 67.6 5 3 1.9 15.9 0.3 4.7 35.5 50.9 8.9 

13,270 77.4 4.1 1.6 5.3 1.1 2.9 19.3 67.8 10 5 

13,700 78.7 4.4 1.6 4.4 1.9 3.2 18.169.7 9.0 


12,630 70.6 5.5 1.5 12.7 0.4 4.3 39.7 46 7 9.3 
9,520 54.8 6.8 1.3 33.8 0.3 24.6 29.8 42.0 3.6 


10.860 59. i 
12,160 69.( 

11.860 67.] 

11,540 64.1 
11,5«0 62.] 
11,420 68.} 

10,240 55 I 
10,240 54.! 


11,680 . 
12,500 70.^ 


Montana: 

Carbon, Washoe. 


Musselshell, Roundup. . . 
New Mexico: 

San Juan, Farmington. . 
North Dakota: 

Ward, Burlington 

Williams, Wheelock 

Ohio; 

Columbian, New Salis- 
bury 

Jefferson, Yellow Creek 
Oklahoma: 

Coal, Lehigh 

Latimer, De^nan 
Pittsburg, Ridgway 


ISemi- , 1 

bituminous 
Semi- 
bituminous 

Sub- 

bituminous 


13,430176.1 

H.ioolsi.l 


.13 7 13.0 37 0 39.8 10.7 
.01.0 7.8 36.7 47.9 8.1 
.7 0.9 9.4 33.0 49.0 8.6 

1.81.1 13.5 36.3 42.9 7.3 
.1 3.2 9.538.341.4 10 9 
1.9 1.3 14.9 84.3 44.1 6.7 

.5 3 2 15 4 30.5 41 5 12 6 
1.8 6.2 13 9 37.0 35.2 14.0 

1.23.3 5.1 34 5 52.2 8.3 

1.74.6 3.9 34 2 50.1 11.8 

3 1 9 2 33 7 46.4 10.7 

1.6 1.1 5.4 34.9 50.4 9.3 

c.91.1 2.217.2 60.110.9 
.01.0 1.217.9 73.2 7.7 


Bituminous 

Lignite 


10,550 59.8 6.6 1.3 21.0 1 1 10 5 34 7 43 711.2 
10,690 62.0 5.61.0i2.7 0.7]13.6 32.9 45.6T 8.1 
11.630 1.3 6.9 38.143.0 11.9 


6,010 37 4 6.4 0.6 45.0 0.2 36.9 24.9 27 7 10.4 
5,990 35 2 7.1 0.5 47.6 1.3 42.1 25.0 24.4 8.5 


Bituminous 12,730 69 9 5 2 1 4 8.3 4.3 3.6 36.7 48.9 10 9 
12,720 69.7 5.2 1.4 8.0 5.1 3.4 36.3 49 6 10.7 

“ 11,260 62.8 5 0 1.6 14.5 4.3 6.6 38.6 42.9 11.9 

” 13 630 0.9 3.7 36.8 63.8 6.6 

” 13,280 73.8 5.4 1 8 9 6 1.7 3.8 38 0 60.6 7.6 
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HEATS OF COMDBirSTIOH AND COMPOSITION OF 
REPRESENTATIVE COALS (Continued) 








K 

B.tu. per 
pound 

O 

w 

5z; 

O 

CQ 


1 


1 


p 


h? 

hS 


S? 



Oregon: 

Coos, Beaverhill 

Sub- 

bituminous 

9,030 

51 1 

i 

5.5 

1.2 

28 2 

0.8 

16.1 

31.1 

39 6 

13.2 

Pennsylvania: 












Armstrong, Montgom- 
ersrville 

Cannel 

10,460 

56 9 

4 5 

!i 1 

5 6 

3.7 

1.8 

32.8 

37.3 

28.2 

Annstrong, W. Kittann- 



1 3 

9 1 

3 1 

3.4 

35 5 

51.3 

9.7 

Bituemous 

13,040 

71 4 

5.3 

Bedfbrd, Hopewell 

Cambria, Bakerton .... 

13,810 

77 4 

4 1 

1.4 

3.4 

1 0 

1 6 

16 3 

70.0 

12.1 

Semi- 

14,460 





1.1 

2 2 

22.2 

70.3 

5.3 





20 0 

bituminous 




71.5 

6.1 

Cambria, Nanty Glo. . . , 
Cambria, Windber 

“ 

14,380 





1 9 

2 5 


14,620 

^.9 

4.3 

i.3 

2 4 

1 2 

2 6 

17.0 

73 7 

6 9 

Jefferson, Punxsutawney 

Bituminous 

13,860 

76 6 

5.1 

1.2 

7 2 

2 0 

2 6 

30 4 

59.1 

7 9 


Semi- 

13,740 

78.5 

4.3 

1.2 

4.5 

2.5 

2.4 

17.3 

71.4 

9.0 


bituminous 










Rhode Island: 








4.5 

3 0 

78.7 

13.8 

Providence, Cranston. . . 

Anthracite 

11,620 

82.4 

0.5 

0.1 

1.8 

0 9 

Texas: 

Webb, Dolores 

Cannel 

11,070 

59.3 

5 8 

1.2 

12.7 

2.1 

4.4 

46 0 

30.5 

19.0 

Virmnia: 

Montgomery, Blacks- 




4.8 

0.5 

1.9 

14.0 

68.9 

15.2 

burg 

Semi- 

12,740 

75.3 

3.6 

0.9 


bituminous 









24.0 

Pulaski, Guntan Park. . 

Semi- 

10,960 





0.8 

3.8 

9.4l 

62.2 

84 0 

4 7 

1.2 

5.2 

20.3 

33 8 

72.2 

53.6 

anthracite 




4.5 

Tazewell, Pocahontas. . . 

Semb 

14,610 

0 5 

3.0 

bitummous 




10.0 

Wise, Josephine 

Bituminous 

13,270 

73 7 

5.1 

1.6 

8.8 

0.9 

2.6 

Washinyid^n: 

Kittitas, Ellensburg 

11,010 

61 3 

5 5 

1 5 

14 4 

1 4 

10.3 

30.4 

43.4 

15 9 

Thurston, Tono 

Sub- 

bituminous 

8,700 

19 9 

6 3 

0 9 

32.4 

1.2 

21.7: 

34.8 

33.3 

10.3 

West Virginia: 

Brook, Colher 

Bituminous 

12,940 

72 1 

1 

5 3 

1 4 

10.5 

2.6 

4.4 

37 4 

50.1 

8.1 

Grant, Bismarck 

Semi- 

13,590 





2.7 

3.0| 

16.7 

71.0 

9.3 


bituminous 









15 6 

Mineral, Emeryville .... I 

“ 

12,600 





2.5 

2.4 

16 1 

65.9 

Ohio, Mm Grove ! 

Bituminous 

13,200 

72*8 

5!3 

1.4 

'k'.s 

3.6 

3.0 

41 4 

45.6 

8.1 

Wyoming: 

lincob, Elkoi 

Sub- 

10.080 

57 8 

6 3 

0.9 

31.1 

0 7 

20.8 

35.4 

40.6 

3.2 


bituminous 







38.4 

52.5 

5.6 

Lincoln, Green River. . . 

Bituminous 

13,310 

74.5 

5 3 

1.3 

12,5 

1.0 

3.6 



HEAT OF COMBUSTION, . VARIOUS SUBSTANCES 


Approximate values of heat of combustion in kilogram calories per gram of 
substance* Products of combustion are gaseous unless otherwise stated. 


Substance 

per 

gram of ! 
substance 

Observer 

Asphalt 

Bagasse (refuse from sugar cane). 

9.530 

Slossen, Colburn 

12% H 2 O 

4.045 

Aufhauser— 1931, 1935 

Bamboo, 10.5% H 2 O 

4.110 

Buckwheat hulls, 10 % H 2 O 

4.219 

Aufhausei — 1931, 1935 

Butter 

Carbon: 

9.200 

amorphous 

8.080 

Mean 

charcoal 

8.100 

Mean 

diamond 

7.860 

Berthelot 

grapliite 

7.900 

Berthelot 

Casein 

5.860 


Charcoal, 4% H 2 O 

7.260 


Coconut shells, 13 % H 2 O 

4.200 

Freise — 1932 

Copper (to CuO) 

.590 

Thomsen 

Dynamite, 75 % 

1.290 

Roux, Sarran 

Egg white 

5.700 


Egg yolk 

8.100 


Fats, animal, mean 

9.500 


Gunpowder 

0.720-0.750 


Hemoglobin 

5.900 


Hydrogen, to liquid 

33.900 

Mean 

Hydrogen, to gas, . 

29.150 

Berthelot 

Iron (to Fe-Oi) 

1.582 


Leather, cuttings 13.7% H 2 O 

4.729 

Aufhauser 

Magnesium (to MgO) 

6.080 

Ball— 1931 

Nitrocellulose, 11.29% N. 

2.576 

Oak bark, 7% H 2 O 

Oil: 

4.522 

Fieldner 

cotton seed 

9.500 


lard ... 

9.300 

Mean 

linseed 

9.434 

Caldwell, Mattiello— 1932 

olive . .... 

9.400 

Mean 

paraffin ... .... 

petroleum: 

9.800 

Mohler 

crude 

11.500 

Mean 

heavy 

10.200 

Mean 

light 

10.000 

Mean 

rape 

9.500 

Stohmann 

sperm 

10.000 

Gibson 

Paraffin (to COj, H 2 O 1) 

! 11,140 

Stohmann 

Paraffin (to CO 2 , H 2 O g) . . 

10.340 

Stohmann 

Pitch 

8.400 


Rubber 

Sulfur: 

3.349 

Aufhauser 

monoclinic 

2.240 

Thomsen 

rhombic 

Tallow... 

Woods; 

2.200 

Mean 

9.500 

Stohmann 

beech, 13% H 2 O 

4.170 

Gottlieb 

birch, 12% H?0 

4.210 

Gottlieb 

oak, 13 % H20 ... 

3.990 

Gottlieb 

pine, 12% H 2 O 

4.420 

Gottlieb 
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The free en^gy change of a chemical reaction is the sum of the free 
energies of formation from their elements of the products of the reaction less 
the free energy of formation of the reacting substances. 

The free energy values A F° given in the following table refer to the 
energy of formation from the elements in their standard states at 26® C. 
The free energy of all elements in their standard states and of is taken as 


ru. 

Values are in kilogram calories per mole at 25 °C. 


Substance 

A F® 
kg cal. 

Substance 

A F® 
kg cal. 


18 448 

Cd (g) 

18 616 


-22.910 

(1) 

.663 

AeCN (s) 

38 499 

Cd+'+' . . 

-18 348 

Ag^N)2 

AeCl (s) 

72.047 

CdBr2.4H20 (s) .... 

-72.070 

- 26 . 220 

CdCh (s) 

-82.260 


- 15.820 

Cdl2 (s) 

-48.169 


4.900 

CI 2 (1) . . . 

1.146 

Ag(SOs)2 

-226.646 

(aq) 

1.650 

Ag20 (s) 

-2.396 

Cl- 

-31.346 

AiioOfl 

19.100 

CIO- 

-6.600 

Br (g) 

18.260 

CIO 3 - 

-.260 


.766 

CIO 4 - 

-9.000 

(s) 

.314 

Cu (g) 

63.210 

Uq) 

.977 

(1) 

4.300 

Br- 

-24,696 

Cu++ 

16.912 

Bra- 

-25.230 

CuCl (s) 

-28.440 


2.300 


-30.300 

C (diamond) 

.390 

Cu(OH)2 (s) 

-86.090 

ecu (1) 

-15.600 

CuS 

-11.620 

CH 3 CO 2 -, acetate ion. . , 

-89.720 

CuSOi (a) 

-166.860 

CH 4 (g) 

-11.617 

CUSO 4 .H 2 O (s) 

-216.610 

CH 4 O, methyl alcohol (g) 

-38.890 

CUSO 4 . 3 H 2 O (s) 

-331.630 

-39.960 

CUSO 4 . 5 H 2 O (s) 

-445 960 

CN- 

(CN)2 (e) 

39.370 

92.000 

CU 2 O (s) 

CuaS (a) 

-35.000 

-19.110 

CNI (s) 

42 790 

(fi) 

-18.970 

CNO- 

-23 760 

Fe++ 

-20 240 

ro (g) .... 

-32.610 

Fe^-++ 

-3.120 

00012 (g) . 

-48.770 

H 2 (aq) 

4.182 

00(NH2)2, urea (s) 

-47.280 

H+ 

0 

(aq) . . . 

-48 840 

HBr (g) 

-12.640 

OOS (g) 

-39 600 

(aq) 

-24 574 


-94.260 

HBrO (aq) 

-19.680 

-92.260 

HBrOa Uq) • • 

2 300 

COa— 

-125 760 

HCN (g) 

28.910 

082 (g) 

17.600 

1 ) 

28 870 

(1) 

17 160 

(aq) 

27.610 

O 2 H 2 , acetylene (g) 

O 2 H 4 , ethylene (g) . 
O 2 H 4 O 2 , acetic acid (g) . . 

50 840 

HCNO (aq) 

-29 100 

12 300 

HCOOH, formic acid (I). 

-84.040 

-91.230 

(aq) 

-87.920 

(1) .. 

-94 600 

HCOa- 

-140.000 

(aq) . 

-96 210 

HCl (g) 

(aq) ... 

-22.741 

( 02 Hs) 20 , ether ^g) .... 

-28 090 

-31.345 

-28 300 

HCIO (aq) 

-19.018 

CaHaOH, ethyl alcohol (g) 

-38.690 

HClOa (aq) 

- .260 

-45 100 

HF (g) . 

-64.91 

C 2 H 6 , ethane (g) 

-10 700 

(aq) 

1.000 

Oelifl, benzene (g) 

30.640 

(HF)6 (g) 

-210.000 

(1) 

27.100 

HI<g) 

315 

0 i 2 H 220 n, sucrose (s).. . . 

-371.600 

(aq) 

-12 361 

Ca(^) 

.078 

HIO (aq) 

-23 170 
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FREE ENERGY (Continued) 


HlOa (aq) 

HNOj(aq) 

HN03(g) 

(aq) 

H02“ 

HPbCls (aq) 

HPbOa- 

HS- 

HSO»“ 

HaCOa (aq) 

H 2 C 2 O 4 , oxalic acid (&) 
H 2 O 

(s) 

H202(r) 

( 1 ) 

(aq) 

H 2 S (g) 

HaSCDa (aq)“.‘. . . 

HaS04 (aq) 

Hg(g) 

(s) 

Hg2^+ 

HgPr (b) 

HgCl (s) 

HgCia (g) 

( 1 ) 

(s) 

Hgl (a) 

HgO (red) 

HgaCh (8) 

Hg2S04 (8) . 

I (g) 

I 2 (1) 

^(aq) 

Is" 

lOa- 

K+ 

KClOj (s) 

Na (aq) 

(s) 

(aq) 



NH 4 CI (s) 

NH 4 OH (aq) .... 

(s) 

NOCl (g) 

NO 2 (g) 


-31.680 
-13 070 
-18.210 
-26 500 
-16.610 
-104.700 
-80.602 
2.980 
-123.920 
-148.810 
-165.900 
-64.607 
-56.560 
-66.418 
-24.730 
-28.230 
-31.470 
-7.840 
-6.490 
-126.330 
-176.600 
7.632 
.1493 
36.854 
-21.351 
-25.163 
-34.669 
-41.932 
-43.560 
-13.290 
-13.808 
-60.274 
-162.100 
16.470 
.920 
3.926 
-12.361 
-12.315 
-31.680 
-67.431 
-69.250 
4.358 
-3.910 
-2.620 
-1.585 
-6.300 
-18.930 
-47.810 
-62.860 
20.869 
24.594 
26.398 
16.010 
11.920 


NO 2 - -8. 

NOs- -26. 

N 2 O 4 (g) 22. 

Na+ -62. 

NaCl(s) -91. 

O 2 (aq) 3 . 

08(g) 32. 

OH- -37. 

Pb(^) 41. 

Pb++.’ -6.’ 

PbBr 2 ( 8 ) -62. 

PbCOa (s) -149. 

PbCl2(8) -76. 

PbCU- -104. 

Pbl 2 (s) -41. 

PbO (red) -46. 

(yellow) — 44 . 

PbOH+ -53. 

Pb(pH) 2 (aq) -96. 

Pb02 (8) -52. 

PbS (s) 18. 


PbS04 (s) -176. 

Pb8(r03)2(0H)2 (b) -407.' 

Pb304 (s) -147. 

S (g) 30. 

(monocl) 

S— 23. 


S«(g) 11. 

S8(g) 10. 

SOt(g) -69. 

(aq) —69. 

S02Cl2(g) -71. 

S03(g) -86. 

50 3 — -116. 

50 4 — -176. 

S 2 O 3 — -126. 

SiCU (1) -113. 

|nj[^ray) 

sScuo)* ^ .. - 113 ! 

T1 (a) 

r.;::::::.- : 

TlBr(8) -39. 

TICKs) -44, 


Til (s) -30. 

TlOH (s) -45. 

Tl20(s).... -32. 

Zn (g) 22. 

Zn++ -17. 

ZnO (s) -76. 




CHABACTEKISTICS AND FUNCTIONS OF THE VITAMINS 

Compiled by H. 3 . Prebludft 


VITAMINS 
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TITAMINS (Canttnued) 
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VITAMINS (Coatinued) 
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Characteristics and Functions of the Vitamins (Continued) 


^TAMINS (COBtlnnea) 
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Charaeterlstics and Functions of the Vitamins (Continued) 


Vl'f AMINS (Contlniied) 
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VITAMINS (Continued) 
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Vitamin A 
Vitamin Bi 


Riboflavin 
Niacin ) 

Niacin amide ) ^ 
Pantothenic acid 
Choline 
Pvridoxinc 
Vitamin C 


Vitamin D 

(For humaiih and 
foui -fooled animals) 

Vitamin E 


* Note. — One micio^runi 


VITAMINS (Continued) 

Vitamin Unit Table 

1 International Unit = 1 USP l"nit 

Activity of 0.6 micrograins* of beta-carotene 
1 International Unit *= 1 USP Unit 
Activity of 3 0 inicrograms of ciystallino thiamin 
chloride 

Quantities expressed in inicrograms or milligrams 
Quantities expressed in micrograms or milligrams 
Quantities expre.ssed in inicrograms or milligrams 
Quantitie.s expressed in milligrams 
Quantities expressed in microgiams or milligiam-* 
Expressed in milligrams 

1 International Unit = 1 USP Unit and is equal 
to activity of 0.05 milligrams of synthetic 
ascorbic acid. 

1 International Unit = 1 USP Unit 

]*otencv of 0 02.'i micrograms of pure Vitamin 
D: (calciferol) made by irradiation of 
ergosterol. 

Measured in micrograms oi milligrams 

One I.U IS the alpha toeopherol activity of 
0.1 gin of the International standard sobiiion 
containing 1 mg. of pure synthetic alidm 
tocoiihcrol acetate. 

0.000001 grams. 


A = Vitamin A 
B = Vitamin Bi 
r = Vitamin C 
f) = Vitainm D 


Abbreviations 

E = Vitamin E 
K = Vitamin K 
N = Nicotinic Acid or Niacm 
II = Riboflavin 


Reaction indicates the t\pe and degiee of reaction of the food in the bod\ . 
The lelative acidity oi ba.sicity is indicated by the designation h, high, m 
medium; and I, low 
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Keeommeiided Dietary Allowances 


VITAMINS (Continued) 


>■ 

5 

5 

5 

5 

5 

400 to 800 
400 to 800 

400 to 800 

400 

400 

400 

400 

400 

400 

400 

400 

O c, "3 ti 

< 

O •ci'i o o o o o o »o o o O O O Q 

CO COOOt^ QOOOOiO 

|i|i 

(MI.OO I-HOIIOGOO Til OOOOOI COCIIOQO 

^ K Z 

KcC - 

ciwO lOOOOO «0 004000 ooooo 
^ <M 1-! i-H (M Ol CO O O Ol i-« Cl 04 

H ^ - 

Cl L-T O t-'C4*OQOO O 00 O C4 CO Cl O X 

^^C4 O .-<1-1,-,,-. 

Vitamin 

A 

lAJ.- 

ggs ggggg g gggg SSsi 

CCC OOOOO O 0 ‘ 0 i 0 0 cooo 
tc IC 'O 1.0 0 0 ox »-< C4C4CO'ti o o o ;c. 

Iron 

mg 

Cl C4 Cl Cl C4 Cl O O O 2 ^ 12 13 *,3 

gl « 

^ ^ fcl 

XXX xxxoo c o&oci coo-r-^ 

OCO OOOr-Cl* — 

Protein 

giams 

OOO OOOOQ Cltioooo OOOO 
xo<©xo xc-xo 

O W 

CO 

•j. 

O 

gig ggsSs siBgis nil 

C O iC O O O ^ Cl O C lO 'T Cl X 

1 ClfC-C- C1C4CCC1X — C4C1 C1C4XX 

I\Ian (154 lb., 70 kg.) 

Sedentary. . 

Moderately active 

Very active 

AVoman (123 lb., 56 kg.) 

Sedentary... 

^loderately active . , 

Very active. . . 

Pregnancy (lattei half) . 

Lactation 

Children up to 12 yrs.^ 

Under 1 yr.* 

1-3 yrs. (29 lb., 13 kg.). 

4-6 yrs. (42 lb., 19 kg.) . 

7-9 vrs. (55 lb., 25 kg.) 
ia-12 yrs. (75 lb., 34 kg.) 

Children over 12 yr?-’' , v 

Girls, 12- 15 yrs. (108 lb., 40 kg.) 
16-20 yrs. (119 lb., 64 kg.) 

Bovs, 13-15 yrs. (103 lb., 47 kg.) 
16-20 yrs. (141 lb., 64 kg.) 
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COMPOSITION OF FOODS 
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COMPOSITION AND VALUE OF FOODS (Continued) 


COMPOSITION OF FOODS (Continued) 
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COMPOSITION OF FOODS (Continued) 
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COMPOSITION AND VALUE OF FOODS (Continued) 


COMPOSITION OF FOODS (Continued) 
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COMPOSITION AND VALUE OF FOODS (Continued) 


COMPOSITION OF FOODS (Continued) 


1. 
a S 

II 

•43 “if 

S So 

B ^ II 

« 

II 

Neutral 

Neutral 

Basic 

Basic 1 

Basic 1 

Basic 1 

Acid m 

Acid 

Acid m 

Acid 

Acid 1 

Acid 

Acid 

Acid 

Acid 

Acid 1 

Basic 

Acid 1 

Acid 1 

\ itamins 

r = rich g = good 

e = excellent f = fair 

w w 

w, - Q Q 

c5«cs: « 

pqoQffifflpSm cqW : 

Mineral content, 
percent by weight 

£5 

0 

•h 

00020 

00020 

00020 

00030 

00020 

0032 

0024 
0028 

0025 
00077 
0030 

0060 

0015 

0026 
00086 

Phos- 

phorus 

® 05 oooso 

o<© 000505 eo oooob.s'i co -^coeo 

00 000 <M ■<*< 

Cal- 

cium 

.085 

.085 

*io 

12 

12 

012 

011 
0099 
0092 
015 

012 

023 

072 

11 

082 

Fuel 

value, 

calories 

per 

100 g 

•00 

ooocooeor- 00 ooccto»i^ 

<NCO (N ^1-H Cv> Cv| - tP ^ CM »-H CM CO CM CM CM 

Percent by weight 

Carbo- 

hydrate 

•o*o>-<o ■*t< ‘O co>-<eoao 

CO ?D 0 0 10 ->1 CM 0 05 

C>< lO ’(U 

•*9 

es 

Ui 

18 5 
40 

3 3 
12 

3 

4 0 

2 5 

4 2 

11 I 

19 

36 2 

6 4 
22 

5 2 

18 4 

13 7 

1 8 

4 7 

1 4 

Pro- 

tein 

. .. 

if3CM»(0 -^CO CO 05 CO'^C5CO 

CMCM^*OCOCO ^CM ©00©'^ 05 CM 00 05»0t^C. 

CMCM CM CM CM CM 

Food 

Animal Foods (Cont.) 

Milk: (Cont.) 

Cream, 18 per cent . . 

40 per cent . 

Human 

Ice cream, plain. . 
Skimmed 

Whole 

Poultry: 

Chicken, broiled 
liver 

roast 

Duck 

Goose 

Quail . 

Squab 

Turkey, liver 

roast . ... 

Vegetable Foods 

Bread: 

Biscuits . 

Brown 

Corn 

Gluten 
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COMPOSITION AND VALUE OF FOODS (Continued) 

I Percent by weight 1 percent by weight i Vitamins Reaction 


COMPOSITION OF FOODS (Continued) 
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COMPOSITION OF FOODS (Continued) 

Reaction 
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Cl 

lO lO iM 
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Food 

Vegetable Foods (Cont.) 
Cereals: (Cont ) 

Corn meal 

Cream of wheat, raw 
Farina, light 

Grapenuts 

Macaroni 

Noodles... 

Oats, rolled 

Pop corn . 

Puffed rice 

Puffed wheat 

Rice, conked . 

^aghetti 

Tapioca . . . 

Wheatena, raw* 

Wheat germ meal 
^ Wheat, shredded 
Chocolate, sweet 

unsweetened 

Cocoa 

Cookies’ 

Gingersnaps 

Hermits 

Macaroons 

Molasses . 
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COMPOSITION AND VALUE OF FOODS (Continued) 


COMPOSITION OF FOODS (Continued) 


Reaction 
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Vitamins 

r = rich g = good 

e = excellent f = fair 
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Vegetable Foods 

f'ookies’ (Cont 
Oatmeal 
*Sugar 

Vanilla wafers 

( rackers- 
Boston 

Butter 
Educator 
Graham 
Oatmeal 
Oyster . , 
Pretzels . 
Saltines . 

Soda 

rlour: 

Arrowroot . . 
Barley . . 
Buckwheat. 
Corn flour. 

starch . . 
Gluten (high) 
Graham.. 

Rice 

Rye 
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COMPOSITION AND VALUE OF FOODS (Continued) 

Percent by «eight puel | percelTb^welght Vitamins I 

. calories i I 1 r = pi,.h ir = nnnH F = = 


COIMLPOSITION OF FOODS (Continued) 
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COMPOSITION AND VALUE OF FOODS (Continued) 


COMPOSITION OF FOODS (Continued) 


0) 

c S 
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S So 

® ^11 

II 

J3 

c 1 
c 1 
c 

c 1 
c 
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c 1 
c 1 
c 1 
c 1 
c 1 
c 

c 1 

c h 
c 1 
c m 

c 

c 

c 

c 

c 

a3aleSc8eSeSflaeae8aiaaa8aSooa8eS«8c9c«odo8aS 

pQ « oq « m pQ m m pq PQ « « « cQ m PQ « « « PQ pa 

Vitamins 

r = rich g = good 

e = excellent f = fair 

o (S OO cJ 

V? .JTii 

pqWopq pq pa pq pa pq pq ea pq o ww pa 

Mto. u MtCbD,.- Vim hObOiM MU ^im 

Mineral content, 
percent by weight 

Iron 
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value, 

calories 

per 
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05l>-t>-t-*0O»-'O‘0 00^c005O<Mc0(M<MC0'<PCD05C0 
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Pro- 

tein 
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Food 

Vesetable Foods (Cont.) 

Fruits: (Cont ) 

Lemon juice 

Lemons . . 

Loganberries 

Muskmelon 

Nectarines 

Orange juice 

Oranges . . 

Peaches, canned 
fresh 

Pears, canned 
fresh 

Pineapple, canned . 
fresh 

Plums, fresh . . 

Prunes, stewed 

Raisins .... 
Raspberries, fresh . 
Rhubarb .... 

cooked (with sugar) 
Strawberries, cooked 
raw’ 

Tangerines 

Watermelon 
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COMPOSITION OF FOODS (Continued) 
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COMPOSITION AND VALLE OF FOODS (Continued) 

Percent by weight Fuel per ”enTby"weight Vitamine | React. 


COMPOSITION OF FOODS (Continued) 
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COMPOSITION AND VALUE Of FOODS (Continued) 


COMPOSITION OF FOODS (Continued) 


Reaction 

h = high m = ined. 

1 = low 
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Food 

Vegetable Foods (Cont.) 

Vegetables: (Cont.) 

Lentils, dried .... 
Lettuce, green leaf 

Mushrooms 

Okra 

Olives, green . . 
ripe . 

Onions ... ... 

Parsnips 

Peas, canned 
dried . 
green 

Potatoes, boiled 
sweet 

Pumpkin . . 

Radishes. . . 

Rutabagas 

Sauerkraut 

Spinach, cooked 

Squash 

Tomatoes, canned 
fresh . 

Turnips 

Watercress 

Yeast, compressed 
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COMPOSITION OF FOODS (Continued) 


Reaction 

h = high m = med. 
I = low 
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Neutral 

Neutral 

Neutral 

Neutral 

Neutral 

Basic 

Acid 

Neutral 

Neutral 

Neutral 

Neutral 
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Neutral 

Neutral 

Neutral 

Neutral 

Acidl 

Neutral 

Vitamins 

r = rich g = good 

e = excellent f = fair j 
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Mineral content, 
percent by weight 
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Food 

Miscellaneous 

Candy: 

Butterscotch . 

Chocolate creams 
fudge . 
sweet milk 

Gum drops ... 
Marshmallows . 

Mints, after dinner 
Molasses candy . 

Nougat, chocolate 

Nut bar 

Peanut brittle 

Fats: 

Butter. . . 

Cod liver oil . . 

Corn oil. . . . 

Crisco . 

Lard . . 

Oleomargarine . 

Olive oil . . . 

Peanut oil 

Jelly, cherry 

Salad dressing: 

Cream 

French. . 


1535 






DEHYDRATION OF METALUC SULPHATES 


^Metallic 

Teini). of 
hcginning 
of decom- 
position, 
®C. 

Pi oducts 

Color of 

sulphates. 

foimed. 

pi oducts. 

( aS04.2Il20 

38 

CaS04.H-0 . 

Wliitc 

C'aS04.H20 . 

80 

2CaS04.Il20 

White 

2CaS04.H20 

140 

CaSOi . . 

White 

MgS04.7H20. 

10 

MgS04.6H20 

White 

MgS04.6H20.. 

38 

MgS04.2H20 

W’hite 

MgS04.2H20 

112 

MgS04.H20 

White 

MgS04.H20 

203 

MgS04 . 

White 

C(1S04.!5H20 

30 

CMSO 4 . 2 H.O 

White 

rdS04.2H20 

41 

rdS04.H20 

White 

rdS04.n20 

170 

CdS04 . 

White 

roS04.7ii20 

14 

C 0 SO 4 . 4 II 2 O 

Rose 

roS04.4ii20 

58 

C 0 SO 4 .II 2 O. 

Lilac 

roS04.H20 

276 

roso4 

Lilac 

NiS04.7Il20 ! 

40 

NiS04.4H20 . 

Ciieen 

NiS04.4n20 

106 

N 1 SO 4 .H 2 O. 

Yellow 

N 1 S 04 .H 20 

270 1 

NiS04. . 

Orange 

ZnS04.7n20 

25 

ZnS04.6H20 

White 

ZIIS 04 . 6 H 20 

28 

Z 11 SO 4 . 2 H 2 O 

White 

ZnS04.2H20 

115 

ZnS04.H20. . 

White 

ZnS04.Il20 

225 

Z!lS04. . 

White 

MnS04.6H20 

25 

MnS04.2H20 

Pale peach hlossoin 

MhSC)4.2H20 

60 

MnS04.H20 

Paler than above 

MnSOt.HiO 

152 

MnS04 

Paler than above 

CUSO 4 . 6 H 2 O 

27 

(’USO 4 . 3 H 2 O 

Blue 

ruS04.3H20 

03 

CUSO 4 .H 2 O 

Pale blue 

C'uS04.H20 

155 

ruS04. 

White 

A1.(S04)8.16H20 

51 

\l>(SO 1)3.1311 20 

White 

AL(S04)3.13n.0 

82 

Al2(S04) 3.1011.0 

White 

AI;(S04)8.10H.O 

07 

A1.(S0.)3.7H.0 

White 

A1>(S04)!..7H20 

100 

Al2(SOi)3.4H.O 

White 

Ah(S04)8.4H.() 

180 

AI>(S04)3.H20 

White 

Al.(S04)4lIi0 

316 

Al2(S04)3 

White 

l'eS04,7H20 

21 

rcS0i.4H20. 

Light apple green 

I 0 SO 4 . 4 II 2 O 

80 

!FeS04.H20 . 

White 

1\-S04.n20 

406 

jPciOj, SO 3 

Yellowish green 
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DECOMPOSITION OF ANHYDROUS METALLIC 
SULPHATES 


Metallic 

sulphate. 

Temp, at 
beginning 
of decom- 
position, °C. 

Temp, of 
energetic 
deconijiGsi- 
tion, °C. 

Products of 
decomiiosition. 

Color of 
pi oduct. 

FeS04 

167 

480 

l'V20», 2 SO 4 . . 

Yellow blown 

VciOz, 2S0.1 . 

492 

560 

FeeOa. . 

Ked 

Bi2(S04)4 

570 

639 

5 B 12 O 3 , 4(80.0 3 . 

White 

A1-.(S04)3 

590 

639 

A1>03. ... . 

White 

rbso*. . . . 

637 

705 

6J»bO, 5 SO 3 . . . 

White 

CuS04 . 

653 

670 

2CuO, SO.^. . 

Oi nago 

MnS04. . . 

699 

790 

MiuOi 

Dark red to black 

ZnS04. . 

702 

720 

3ZiiO, 2SO.< 

White 

2CuO, SO 3 

702 

736 

(hiO 

Black 

NiS04 . 

703 

764 

NiO 

Brownish gieen 

(^0S04. 

720 

770 1 

CoO.. .. 

Brown to black 

3ZnO, 2 SO 4 . 

755 

767 ! 

ZnO .. 

White 

(MSO 4 .. 

827 

846 1 

5CdO. SO 3 

White 

5Bi20j.4CS0j)3 

870 

890 

BisOaCO 

Y ellow 

5(MO. SOa 

878 

890 

CdO 

Brown 

MgS04 

890 

972 

MgO . . 

White 

Ag2S04. . . . 

917 

925 

Ag. . . 

Silv'cr white 

6PbO, 5 SO 3 . . 

952 

962 

2PbO, SOaC’) 

White to yellow 

CaS04 . ... 

1200 


OaO .... 

White 

BaSOi 

1510 


BaO. 

White 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 


The following: collections of tables gives the specific gravity, grams per 
liter, pounds per cubic foot, and pounds per gallon for a large number of 
substances in aqueous solution. The three latter quantities have been 
computed from the per cent of the substance in solution and the specific 
gravity, assuming the density of water at 4® C. as unity. The U, S. gallon, 
cubic foot, and pound avoirdupois equivalents were used. The degree 
Baum6 corresponding to the specific gravity is given according to the 
relation, 


B6. = 145 - y 

Sp. Gr, 

The per cent by weight is indicated in every case. 

The substances are arranged in alphabetical order. The specific gravity 
of alcohol solutions will be found in a separate group. Another table gives, 
with less detail, the specific gravity of solutions of many other substances. 

Tables indicated by the symbol * have been computed on the basis of 
values for the specific gravity found in the International Critical Tables. 


ACETIC ACID 


Specific Gravity of Aqueous Acetic Acid Solutions 


AT 


20 *^ 

4 ° 


C.* 


B6. 

Sp. gr. 

I’er cent 
HC2TT3O2 

G. per 
liter 

Lbs per 
eu ft 

Lbs. per 
gal. 


0 9982 

0 





0 9996 

1 

0.996 

0.6240 

0.0834 

b 2 

1 0012 

2 

20 02 

1.250 

0.1671 

0.4 

1.0025 

3 

30 08 

1.877 

0.2510 

0.6 

1 0040 

4 

40.16 

2.507 

0 3351 

0.8 

1 0055 

5 

50.28 

3.139 

0 4196 

1 0 

1 0069 

6 

60.41 

3.771 

0 5042 

1.2 

1 0083 

7 

70.58 

4.406 

0.5890 

1.4 

1 0097 

8 

80.78 

5.043 

0 6741 

1.6 

1 0111 

9 


5.681 

0 7594 

1.8 

1 .0125 

10 

101.3 

6.321 

0.8450 

2 0 

1 0139 

11 

111.5 

6.962 

0.9307 

2 2 

1 0154 

12 

121.8 

7.607 

1.017 

2.4 

1 0168 

13 

132.2 

8.252 

1.103 

2 6 

1 0182 

14 

142.5 

8.899 

1.190 

2.8 

1.0195 

15 

152 9 

9.547 

1.276 

3.0 

1.0209 

16 

163.3 

10.20 

1.363 

3.2 

1.0223 

17 

173.8 

10.85 

1.450 

3.3 

1.0236 

18 

184.2 

11.50 

1.538 

3.5 

1 .0250 

19 

194.8 

12.16 

1.625 

3 7 

1 0263 

20 

205.3 

12.81 

1.713 

3 9 

1 0276 

21 

215 8 

13.47 

1 . 801 

4.1 

1 0288 

22 

226 3 

14.13 

1.889 

4 2 

1.0301 

23 

236 9 

14.79 

1.977 

4.4 

1 0313 

24 

247.5 

15.45 

2.066 

4.6 

1 0326 

25 

258 2 

16 12 

2.154 

4.7 

1.0338 

26 

268.8 

16.78 

2.243 

4 9 

1 0349 

27 

279 4 

17.44 

2.332 

5.1 

1 0361 

28 

290.1 

18 11 

2.421 

6 2 

1 0372 

29 

300.8 

18.78 

2.510 

5.4 

1.0384 

30 

311.5 

19.45 

2.600 

5.5 

1.0395 

31 

322.2 

20.12 

2.689 

5 7 

1.0406 

32 

333.0 

20.79 

2.779 

5.8 

1.0417 

33 

343.8 

21.46 

2.869 

6.0 

1.0428 

34 

354.6 

22.13 

2.959 

6.1 

1.0438 

35 

365.3 

22.81 

3.049 

6.2 

1.0449 

36 

376.2 

23.48 

3.139 

6.4 

1.0459 

37 

387.0 

24.16 

3.229 

6.5 

1.0469 

38 

397 8 

24.83 

3.320 

6.6 

1 0479 

39 

408.7 

26.51 

3.411 

6.8 

1.0488 

40 

419.5 

26.19 

3.501 


1539 





ACETIC ACID (Continued) 

Specific Gravity of Aqueous Acetic Acid Solutions 

20 ° * 

AT C.* 








ALBUMEN 

Specific Gravity op Aqueous Albumen Solutions 
AT 15.5° C. 


B6. 

Sp. gr. 

Per cent 
Albumen 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.37 

1.0026 

1 

10 03 

0.6259 

0.0837 

0.77 

1.0054 

2 

20.11 

1.255 

0.1678 

1.12 

1.0078 

3 

30.23 

1.887 

0.2523 

1.85 

1.0130 

5 

50 65 

3.162 

0.4227 

3.66 

1.0261 

10 

102.6 

6.406 

0.8563 

6.32 

1.0384 

15 

155.8 

9.724 

1.300 

7.06 

1.0515 

20 

210.3 

13.13 

1.755 

8.72 

1.0644 

25 

266.1 

16.61 

2.221 

10.42 

1.0780 

30 

323.4 

20.19 

2.699 

13.12 

1.0919 

35 

382.2 

23.86 

3.189 

13.78 

1.1058 

40 

442.3 

27.61 

3.691 

15.48 

1.1204 

45 

504.2 

31.47 

4.207 

17.16 

1.1352 

50 

567 6 

35.43 

4.737 

18.90 

1.1511 

55 

633.1 

39.52 

5.283 


ALUMINUM CHLORIDE 

Specific Gravity of Aqueous Aluminum Chloride 

18 ° 

Solutions at C.* 

4 



Sp. gr. 

Per cent 
AlClj, 

G. per 
liter 

Lbs. per 
cu. It. 

Lbs. per 
gal. 

1 1 

1 0075 

1 

10 08 

0 6290 

0.0841 

2.3 

1.0164 

2 

20 33 

1 269 

0.1696 

4.8 

1 0344 

4 

41 38 

2 583 

0.3453 

7.3 

1 0526 


63 16 

3 943 

0 5271 

9.6 

1 0711 

8 

85 69 

5.349 

0.7151 

12.0 

1 0900 

10 1 

109 0 

6.805 

0.9096 

14.3 

1 1093 

12 

133 1 

8.310 

I. Ill 

16.6 

1 1290 

14 

158 1 

9.867 

1.319 

18.8 

1 1491 

16 

183 9 

1 

11.48 

1.534 


Io41 

















ALUMINUM SULFATE 

Specific Gravity op Aqueous Aluminum Sulfate Solutions 



a* 


B6. 

Sp. gr. 

Per cent 
AhCSOOa 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.3 

1 0093 

1 

10.09 

0.6301 

0.0842 

2 8 

1.0195 

2 

20.39 

1 273 

0.1702 

5 6 

1 0404 

4 

41 62 

2 598 

0.3473 

8.4 

1.0618 

6 

63.71 

3.977 

0.5317 

11 2 

1 0837 

8 

86.70 

5.412 

0.7235 

13.9 

1.1062 

10 

110 6 

6.906 

0.9232 

16 6 

1.1293 

12 

135.5 

8.460 

1.131 

19.2 

1.1529 

14 

161.4 

10 08 

1.347 

21.8 

1.1770 

16 

188.3 

11.76 

1.572 

24.3 

1.2017 

18 

216.3 

13 50 

1.805 

26.8 

1.2272 

20 

245.4 

15 32 

2.048 

29.3 

1 .2534 

22 

275.7 

17.21 

2.301 

31.7 

1.2803 

24 

307.3 

19.18 

2.564 

34.1 

1.3079 

26 

340.1 

21.23 

2.838 


m 

Sp. gr 

Per Cent 
Al2(S04)3 
+ I8H2O 

G per 
liter 

Lbs per 
cu ft. 

Lbs. per 
gal. 

1.3 

1.0093 

1.948 

19.66 

1 227 

! 

0.1641 

2 8 

1.0195 

3.896 

39.72 

2.479 

0.3314 

5.6 

1.0404 

7 791 

81.06 

; 5 060 

0.6765 

8.4 

1.0618 

1 11.69 

124 1 

1 7.747 

1.036 

11 2 

1.0837 

! 15.58 

1 168.9 

I 10.54 

1.409 

13 9 

1 . 1062 

19 48 

215 5 

i 13 45 

1.798 

16.6 

1 . 1293 

23.37 

264.0 

16 48 

2 203 

19 2 

1.1529 

27.27 

314.4 

19 63 

2.624 

21.8 

1.1770 

31.16 

366 8 

22 90 

3.061 

24 3 

1.2017 

35 06 

421 3 

26 30 

3.516 

26 8 

1 2272 

38.96 

478.1 

29.84 

3.990 

29 3 

1 2534 

42 85 

537.1 

33.53 

4 482 

31.7 

1.2803 

46 75 

598 5 

37.36 

4.995 

34.1 

1.3079 

50 64 

662.4 

41 35 

5.528 


1543 





ALUMINUM SULFATE 

Specific Gravity of Aluminum Sulfate Solutions at 
15 ° C. (Larsson) 

Alum-maker’s Table 


B^. 

Sp Rr 

100 kg. of solution contain 

& 

Kg. 

SO* 

Kg. sulfate 
with 

13 per rent 
AhOs 

Kg. sulfate 
with 

14 per cent 
AhO* 

Kg. sulfate 
with 

15 per cent 
AI 2 O 1 

0 7 

1 005 

0 14 

0 32 

1 1 

1 0 

0.9 

1.4 

1.010 

0 27 

0 64 

2.1 

2 0 

1.8 

2.3 

1 016 

0.41 

0.95 

3.1 

2 9 

2.7 

3 0 

1 021 

0 55 

1.27 

4.2 

3.9 

3.6 

3.7 

1.026 

0.68 

1.59 

5 3 

4 9 

4.6 

4.4 

1.031 

0.81 

1.89 

6 3 

5 8 

5.4 

5.0 

1.036 

0.94 

2.20 

7.3 

6.7 

6.3 

5.6 

1.040 

1.07 

2.50 

8.3 

7.7 

7.2 

6.2 

1.045 

1.20 

2.80 

9 3 

8.6 

8.0 

6 9 

1.050 

1 . 33 

3.11 

10 3 

9.5 

8 9 

7.6 

1.055 

1.46 

3 40 

11.2 

10.4 

9.7 

8.1 

1.059 

1.58 

3.69 

12.2 

11.3 

10 6 

8.7 

1.064 

1.71 

3.98 

13.1 

12.2 

11.4 

9.2 

1.068 

1.83 

4.27 

14.1 

13.1 

12.2 

9.9 

1.073 

1.96 

4 56 

15.1 

14.0 

13.1 

10.5 

1.078 

2.08 

4.84 

16 0 

14 8 

13.9 

11.0 

1.082 

2.20 

5.12 

16 9 

15 7 

14 6 

11.6 

1.087 

2.32 

5.40 

17 8 

16 5 

15 4 

12.2 

1.092 

2.44 

5 67 

18 7 

17 4 

16.2 

12 7 

1 096 

2.55 

5.95 

19 6 

18 3 

17 0 

13.3 

1.101 

2.67 

6.22 

20.5 

19 1 

17.8 

13.8 

1.105 

2.78 

6.49 

21.4 

19 9 

18.6 

14.4 

1.110 

2.90 

6 76 

22.3 

20 7 

19.3 

14.8 

1.114 

3 01 

7.02 

23.2 

21.5 

20 1 

15.4 

1.119 

3 13 

7 29 

24.1 

22 4 

20.9 

15.9 

1.123 

3 . 24 

7.55 

24 9 

23.1 

21.6 

16.5 

1 . 128 

3 35 

7 81 

25.8 

23 9 

22 3 

16.9 

1 132 

3 46 

8.06 

26 6 

24.7 

23.1 

17.5 

1.137 

3 57 

8.32 

27 5 

25.5 

23.8 

17.9 

1.141 

3 68 

8 58 

28 3 

26.3 

24.5 

18 4 

1 145 

3.79 

8 83 

29 1 

27 1 

25.3 

18.9 

1.150 

3 89 

9 07 

30 0 

27.8 

26.0 

19.4 

1 154 

4.00 

9 32 

30 8 

28 6 

26 7 

19 9 

1 159 

4 11 

9 57 

31 6 

29.3 

27 4 

20 3 

1 163 

4.21 

9 82 

32 4 

30.1 

28 1 

20.9 

1 168 

4.32 

10.06 

33.2 

30 8 

28.9 

21.3 

1.172 

4.42 

10.29 

34.0 

31 6 

29.5 

21.7 

1.176 

4 52 

10 53 

34.8 

32.3 

30.1 



ALUMINUM SULFATE (Continued) 

Specific Gravity of Aluminum Sulfate Solutions at 
15° C. (Larsson) 

Aluni-rnaker’s Table 


100 liters of solution contain 


B6. 

Sp 

gr 

Kg 

AhOa 

Kg. 

SO 3 

Kg. sulfate 
with 

13 per cent 
AhOs 

Kg, sulfate 
with 

14 per cent 
AI 2 O 3 

Kg sulfate 
with 

15 per cent 
AI 2 O 3 

0.7 

1 

005 

0 

14 

1 

0 

33 

1 

1 

1 

0 9 

1.4 

1 

010 

0 

28 

0. 

65 

2 

2 

2 

1 9 

2 3 

1 

016 

0 

42 

0. 

,98 

3. 

2 

3 

2.8 

3 0 

1 

021 

0 

56 

1 

31 

4 

3 

4 

3 7 

3.7 

1 

026 

0 

70 

1 

63 

5 

4 

5 

4 7 

4.4 

1 

031 

0 

84 

1. 

96 

6 

5 

6 

5 6 • 

5.0 

1 

036 

0 

98 

2 

28 

7 

5 

7 

6 5 

5 6 

1 

040 

1 

12 

2 

61 

8 

6 

8 

7 5 

6 2 

1 

045 

1 

26 

2 

94 

9 

7 

9 

8 4 

6 9 

1 

050 

1 

40 

3 

26 

10 

8 

10 

9 3 

7 6 

1 

.055 

1 

54 

3 

59 

11 

.8 

11 

10.3 

8 1 

1 

059 

1 

68 

3 

91 

12 

9 

12 

11.2 

8 7 

1 

064 

1 

82 

4 

24 

14 

.0 

13 

12.1 

9 2 

1 

.068 

1 

.96 

4 

.57 

15 

1 

14 

13.1 

9 9 

1 

.073 

2 

10 

4 

89 

16 

2 

15 

14.0 

10 5 

1 

078 

2 

.24 

5 

.22 

17 

.2 

16 

14.9 

11.0 

1 

082 

2 

38 

5 

55 

18 

3 

17 

15.9 

11.6 

1 

087 

2 

52 

5 

87 

19 

4 

18 

16.8 

12.2 

1 

.092 

2 

66 

6 

20 

20 

5 

19 

17.7 

12.7 

1 

096 

2 

80 

6 

52 

21 

.5 

20 

18 7 

13 3 

1 

101 

2 

94 

6 

85 

22 

6 

21 

19 6 

13.8 

1 

105 

3 

08 

7 

18 

23 

7 

22 

20 5 

14 4 

1 

110 

3 

22 

7 

50 

24 

8 

23 

21 5 

14.8 

1 

114 

3 

36 

7 

83 

25 

9 

24 

22 4 

15 4 

1 

119 

3 

50 

8. 

.16 

26 

9 

25 

23 3 

15 9 

1 

.123 

3 

64 

8 

48 

28. 

,0 

26 

24 3 

16 5 

1 

.128 

3 

78 

8 

81 

29 

1 

27 

25 2 

16 9 

1, 

.132 

3 

92 

9 

13 

30 

2 

28 

26 1 

17 5 

1 

.137 

4 

06 

9 

46 

31 

2 

29 

27.1 

17.9 

1, 

.141 

4 

20 

9 

79 

32 

3 

30 

28 0 

18 4 

1 

145 

4 

34 

10 

11 

33 

4 

31 

28 9 

18 9 

1, 

.150 

4 

48 

10 

44 

34 

5 

32 

29 9 

19 4 

1 

154 

4 

64 

10 

76 

35 

5 

33 

30.8 

19 9 

1 

159 

4 

76 

11 

09 

36 

6 

34 

31.7 

20 3 


.163 

4 

90 

11. 

42 

37 

7 

35 

32.7 

20 9 

l' 

.168 

5 

04 

11 

74 

38 

8 

36 

33 6 

21.3 

1 

172 

5, 

,18 

12 

07 

39 

9 

37 

34.5 

21 7 

1 

176 

5 

32 

12 

i 

4*^ 

40 

9 

38 

1 

35.5 


1545 



AMMONIA 

Specific Gravity op Aqueous Ammonium Hydroxidb 

20 ® 

Solutions at C.* 


B6. 

Sp. gr. 

Per cent 
NHa 

G per 
liter 

Lbs. per 
cu it. 

Lbs. per 
gal. 

10.9 

0.9939 

1 

9.939 

0.6205 

0.0829 

11.5 

0.9895 

2 

19.79 

1.235 

0.1652 

11.7 

0.9811 

4 

39 24 

2.450 

0.3275 

13.9 

0.9730 

6 

58.38 

3.644 

0.4872 

15.1 

0.9651 

8 

77.21 

4.820 

0 6443 

16.2 

0.9575 

10 

95.75 

5.977 

0.7991 

. 17.3 

0.9501 

12 

114 0 

7.117 

0.9515 

18.5 

0.9430 

14 

132.0 

8.242 

1.102 

19.5 

0.9362 

16 

149.8 

9.351 

1.250 

20.6 

0.9295 

18 

167.3 

10.44 

1 396 

21.7 

0.9229 

20 

184 6 

11.52 

1.540 

22.8 

0.9164 

22 

201.6 

12 59 

1.682 

23.8 

0 9101 

24 

218 4 

13.64 

1.823 

24.9 

0.9040 

26 

235.0 

14.67 

1.961 

25.9 

0.8980 

28 

251.4 

15.70 

2 098 

27.0 

0.8920 

30 

1 

267.6 

16.71 

2.233 


15 ° 

Values Determined in Sealed Tubes, at C. 


B 6. 

Sp. gr. 

Per cent 
NHs 

G. per 
liter 

Lbs. per 
cu. It. 

Lbs. per 
gal. 

34.9 

0.849 

45 

382.1 

23.85 

3.188 

38.3 

0.832 

50 

416.0 


3.472 

41.8 

0.815 

55 

448.3 

27.98 

3.741 

45.9 

0.796 

60 

477.6 

29 82 

3.985 

50 4 

0 776 

65 

504.4 

31.49 


55.4 

0.755 

70 

528.5 

32.99 

4.410 

61.0 

0 733 

75 

549 8 

34.32 

4.588 

66.9 

0.711 

80 

568.8 

35.51 

4.747 

73.5 

0.688 

85 

584 8 

36.51 

4.880 

80.5 

0.665 

90 

598.5 

37.36 

4.995 

88.1 

0.642 

95 

609 9 

38.07 

5.090 

96.5 

0.618 

100 

1 

618.0 

38.58 

5.157 


jr,4G 






AMMONIUM HYDROXIDE 

Specific Gravity of Aqueous Solutions at 15® C. 


Specific 

gravity 

Per cent 
NHs 

Total NHs 
g. per liter 

1.000 

0.00 

0.0 

0.998 

0.45 

4.5 

0.990 

0.91 

9.1 

0.994 

1.37 

13.6 

0.992 

1.84 

18.2 

0.990 

2.31 

22.9 

0.988 

2.80 

27.7 

0.986 

3.30 

32.5 

0.984 

3.80 

37.4 

0.982 

4,30 

42.2 

0.980 

4.80 

47.0 

0.978 

5.30 

51.8 

0.976 

5.80 

56.6 

0.974 

6.30 

61.4 

0.972 

6,80 

66.1 

0.970 

7.31 

70.9 

0.968 

7.82 

75.7 

0.966 

8.33 

80.5 

0,964 

8.84 

85.2 

0.962 

9.35 

89.9 

0.960 

9.91 

95.1 

0.958 

10.47 

100.3 

0.956 

11.03 

105.4 

0.954 

11.60 

110.7 

0.952 

12.17 

115.9 

0.950 

12,72 

121.0 

0.948 

13.31 

126.2 

0.946 

13.88 

131.3 

0.944 

14.46 

136.5 

0.942 

15.04 

141.7 


Specific 

gravity 

Per cent 
NHs 

Total NHs 
g. per liter 

0.940 

15.63 

146.9 

0.938 

16.22 

152.1 

0.936 

16.82 

157.4 

0.934 

17.42 

162.7 

0.932 

18.03 

168.1 

0.930 

18.64 

173.4 

0.928 

19.25 

178.6 

0.926 

19.87 

184.2 

0.924 

20.49 

189.3 

0.922 

21.12 

194.7 

0.920 

21.75 

200.1 

0.918 

22.39 

205.6 

0.916 

23.03 

210.9 

0.914 

23.68 

216.3 

0.912 

24.33 

221.9 

0.910 

24.99 

227.4 

0.908 

25.65 

232.9 

0.906 

26.31 

238.3 

0.904 

26.98 

243.9 

0.902 

27.65 

249.4 

0.900 

28.33 

255.0 

0.898 

29.01 

260.5 

0.896 

29.69 

266.0 

0.894 

30.37 

271.5 

0.892 

31.05 

277.0 

0.890 

31.75 

282.6 

0.888 

32.50 

288.6 

0.886 

33.25 

294.6 

0.884 

34.10 

301.4 

0.882 

34.95 

308.3 


1547 



AQUA AMMONIA 

Authority — W. C. Ferguson 

This table has been approved and adopted as a standard by 
the Manufacturing Chemists’ Association of the United States. 

Specific Gravity determinations were made at 60° F., com- 
pared with water at 60° F. 

From the Specific Gravities, the corresponding degi*ees Baum6 
were calculate by the following formula: 

Baum6 = ^ 130. 

Sp. Gr. 

Baum6 Hydrometers for use with this table must be graduated 
by the above formula, which formula should always be printed 
on the scale. 

Atomic weights from F. W. Clarke’s table of 1901. 0 « 16. 

Allowance for Temperature 

The coefficient of expansion for Ammonia Solutions varying 
with the temperature, correction must be applied according to 
the following table: 


Corrections to be added for each 
degree below 60® F. 

Corrections to be subtracted for each 
degree above 60® F. 

Degrees 

Baum6 

40® F. 

50® F. 

70® F. 

80® F. 

90® F. 

100® P. 

14 

0.015 B6. 

0.017 B6. 

0 020 B6. 

0.022 B6. 

0.024 B6. 

0.026 Bfi. 

16 

0.021 “ 

0.023 “ 

0.026 “ 

0.028 “ 

o.o:30 “ 

0.032 “ 

18 


0.029 “ 


0.033 “ 


0.037 “ 

20 


0.036 •• 




0.042 •• 

22 


1 0.042 “ 


0.045 “ 

0.047 “ 


26 

0.053 “ 


HHI 

0.059 •* 




B6.* 


10.00 

10.25 

10.50 

10.75 
11.00 
n.25 

11.50 

11.75 

12.00 


Sp. gr. 


1.0000 

0.9982 

0.9964 

0.9947 

0.9929 

0.9912 

0.9894 

0.9876 

0.9859 


Per cent 
NH». 


0 00 
0.40 
0.80 
1.21 
1.62 
2.04 
2.46 
2.88 
3.30 




12.25 

12.50 

12.75 
13 00 

13.25 

13.50 

13.75 
14.00 

14.25 


Sp. gr. 


0.9842 

0.9825 

0.9807 

0.9790 

0.9773 

0.9756 

0.9739 

0.9722 

0.9705 


Per cent 
NH*. 


3.73 

4.16 
4.59 
5.02 
5.45 
5.88 
6.31 

6.74 

7.17 


lo48 














AQUA AMMONIA (Continued) 


Be.® 

Sp. Gr. 

Per cent 
NHa. 

Be.® 

Sp. gr. 

Per cent 
NHi. 

14.50 

0.9689 

7.61 

22.00 

0.9211 

21.60 

14.75 

0.9672 

8.05 

22.25 

0.9195 

22.08 

15.00 i 

0.9655 

8.49 

22.50 

0.9180 

22.56 

15.25 

0.9639 

8.93 

22.75 

0.9165 

23.04 

15.50 1 

0.9622 

9.38 

23.00 

0.9150 

23.52 

15.75 

0.9605 

9.83 

23.25 

0.9135 

24.01 

16.00 

0.9589 

10.28 

23.50 

0.9121 

24.50 

16.25 

0.9573 

10.73 

23.75 

0.9106 

24.99 

16.50 

0.9556 

11.18 

24.00 

0.9091 

25.48 

16.75 

0.9540 

11.64 

24.25 

0. 9076 

25.97 

17.00 

0.9524 

12.10 

24.50 

0.9061 

26.46 

17.25 

0.9508 

12.56 

24.75 

0.9047 

26.95 

17.50 

0.9492 

13.02 

25.00 

0.9032 

27.44 

17.75 

0.9475 

13.49 

25.25 

0.9018 

27.93 

18.00 

0.9459 

13.96 

25.50 

0.9003 

28.42 

18.25 

0.9444 

14.43 

25.75 

0.8989 

28.91 

18.50 

0.9428 

14.90 

26.00 

0. 8974 

29.40 

18.75 

0.9412 

15.37 

26.25 

0.8960 

29.89 

19.00 

0.9396 

15.84 

26.50 

0.8946 

30.38 

19.25 

0.9380 

16.32 

26.75 

0.8931 

30.87 

19.50 

0.9365 

16.80 

27.00 

0.8917 

31.36 

19.75 

0.9349 

17.28 

27.25 

0.8903 

31.85 

20.00 

0.9333 

17.76 

27,50 

0.8889 

32.34 

20.25 

0.9318 

18.24 

27.75 

0.8875 

32.83 

20.50 

0.9302 

18.72 

28.00 

0. 8861 

33.32 

20.75 

0.9287 

19.20 

28.25 

0. 8847 

33.81 

21.00 

0.9272 

19.68 

28.50 

0. 8833 

34.30 

21.25 

0.9256 

20.16 

28.75 

0. 8819 

34.79 

21.50 

0.9241 

20.64 

29.00 

0.8805 

35.28 

21.75 

- 1 

0. 9226 

21.12 
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AMMONIUM CHLORIDE 


Specific Gravity op Aqueous Ammonium Chloride Solu- 


20 ° 

TIONS AT -.o 

4 


C.* 


B6. 

j Sp. gr. 

Per cent 
NH4CI 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.2 

1.0013 

1 

10.01 

0 6251 

0.0836 

0.6 

1.0045 

2 

20.09 

1.254 

0.1677 

1.5 

1.0107 ' 

4 

40.43 

2.524 

0.3374 

2.4 

1 0168 

6 

61.01 

3.809 

0 5091 

3.2 

1.0227 

8 

81.82 

5 . 108 

0.6828 

4.0 

1.0286 

10 

102.9 

6.421 

0.8584 

4.8 

1 0344 

12 

124.1 

7.749 

1.036 

5.6 

1 0401 

14 

145.6 

9.090 

1.215 

6.3 

1.0457 

16 

167 3 

10.44 

1 396 

7.1 

1 0512 

18 

189.2 

11.81 

I 1 579 

7.8 

1.0567 

20 

211.3 

13.19 

1.764 

8 5 

1.0621 

22 

233.7 

14.59 

1.950 

9.2 

1.0674 

24 

256 2 

15.99 

2 138 


AMMONIUM NITRATE 

Specific Gravity of Aqueous Ammonium Nitrate Solu- 


20 ° 

TIONS AT — 7> 

4 


C.* 


m. 1 

1 

1 Sp. gr. 

1 

Per cent 
NH4NO3 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.3 

1.0023 

1 

10 02 

0.6257 

0 0836 

0 9 

1.0064 

2 

20 13 

1.257 

0 1680 

2.1 

1 0147 

4 

40 59 

2.534 

0 3387 

3 3 

1 0230 

6 

61.38 

3.832 

0.5122 

4 4 

1 0313 

8 ! 

82 50 

5.150 

0 6885 

5 5 

1.0397 

10 

104 0 

6.491 

0 8677 

6 7 

1 0482 

12 

125.8 

7.852 

1 050 

7 8 

1 0567 

14 

147 9 

9 235 

1 235 

8 9 

1.0653 

16 

170 4 

10.64 

1.422 

10 0 

1.0740 

18 

193 3 

12 07 

1 613 

11 1 

1.0828 

20 

216 6 

13 52 

1 1 807 

12 2 

1.0916 

22 

240 2 

14 99 

2 004 

13 2 

1 . 1005 

24 

264 1 

16 49 

2 204 

14 3 

1 . 1095 

26 

288 5 

18.01 

2 407 

15 4 

1.1186 

28 

313 2 

19.55 

2 614 

16 4 

1.1277 

30 

338 3 

21.12 

2 823 

19 0 

1.1512 

35 

402 9 

25 15 

3.362 

21 6 

1.1754 

40 

470.2 

29 35 

3.924 

24 2 

1.2003 

45 

540.1 

33.72 

4.508 

26 7 

1.2258 

50 

612.9 I 

38.26 1 

5.115 


l.v,0 


AMMONIUM NITRATE 

Specific Gravity of Aqueous Ammonium Nitrate Solu- 
tions AT 17.5® C. (Gerlach) 


B4. 

Sp gr 

Per cent 
NH 4 NO 3 j 

G per 
liter 

Lbs. per 
cu. it. 

Lbs. per 
gal. 

0.6 

1 0042 

1 

10 04 

0.6269 

0.0838 

1 2 

1.0085 

2 

20 17 

1.259 

0 1683 

1 8 

1 0127 

3 

30 38 

1.897 

0.2535 

2.4 

1 0170 

4 

40.68 

2.540 

0.3395 

3.0 

1 0212 

5 

51 06 

3.188 

0.4261 

3.6 

1.0255 

6 

61 53 

3.841 

0 5135 

4 2 

1.0297 

7 

72 08 

4.500 

0.6015 

4.8 

1 0340 

8 

82 72 

5.164 

0 6903 

5.3 

1 0382 

9 

93 44 

5.833 

0 7798 

5.9 

1 0425 

10 

104 3 

6 508 

0 8700 

6.5 

1 0468 

11 

115.1 

7.188 

0.9609 

7.1 

1 0512 

12 

126 1 

7.875 

1 053 

7.6 

1 0555 

13 

137.2 

8.566 

1 145 

8.2 

1 0599 

14 

148.4 

9.263 

1 238 

8.8 

1 0642 

15 

159.6 

9.965 

1 332 

9 3 

1 0686 

16 

171 0 

10.67 

1 427 

9.9 

1 0729 

17 

182 4 

11 39 

] 522 

10.4 

1 0773 

18 

193 9 

12.11 

1 618 

10.9 

1.0816 

19 

205.5 

12.83 

1 715 

11.5 

1 0860 

20 

217.2 

13 56 

1 813 

12.0 

1 0905 

21 

229.0 

14.30 

1 911 

12.6 

1 0950 

22 

240 9 

15.04 

2 010 

13.1 

1 0995 

23 

252 9 

15 79 

2 110 

13.7 

1 1040 

24 

265 0 

16.54 

2 211 

14.2 

1 1085 

25 

277 1 

17.30 

2 313 

14 7 

1 1130 

26 

289 4 

18 07 

2 415 

15 2 

1 1175 

i 27 

301 7 

18 84 

2 518 

15 8 

1 1220 

28 

314 2 

19.61 

2 622 

16 3 

1 1265 

29 

326 7 

20.39 

2 726 

16 8 

1 1310 

30 

339 3 

21 18 

2 832 

17 3 

1 1358 

31 

352 1 

21 98 

2 938 

17 9 

1 1406 

32 

365 0 

22 79 

3 046 

18 4 

1 1454 

33 

378 0 

23 60 

3 154 

18.9 

1 1502 

34 

391 1 

24 41 

3 264 

19 5 

1 1550 

35 

404 3 

25 24 

3 374 

20 0 

1 1598 

36 

417 5 

26.07 

3 484 

20 5 

1 1646 

37 

430 9 

26.90 

3 596 

21.0 

1 1694 

38 

444.4 

27.74 

3 708 

21.5 

1 1743 

39 

457.9 

28.59 

3 822 

22.0 

1 1790 

40 

471.6 

29 44 

3 936 

22 5 

1 1841 

41 

485.5 

30.31 

4.051 

23 1 

1 1892 

42 

499.5 

31.18 

4.168 


15 .") 1 



AMMONIUM NITRATE (Continued) 

Specific Gravity of Aqueous Ammonium Nitrate Solu- 
tions AT 17.5° C. (Gerlach) 


B6. 

Sp. gr 

Per cent 
NH4NO3 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs per 
gal. 

23 6 

1 . 1942 

43 

513 5 

32 06 

4 285 

24.1 

1 1994 

44 

527 7 

32 94 

4 404 

24 6 

1 .2045 

45 

542.0 

33 84 

4 523 

25 1 

1 2096 

46 

556.4 

34.74 

4 643 

25 6 

1 2147 

47 

570 9 

35 64 

4 764 

26 1 

1 2198 

48 

585.5 

36 55 

4 886 

26 6 

1 2249 

49 

600 2 

37 47 

5 009 

27 1 

1 2300 

50 

615.0 

38.39 

5 132 

27.6 

1 2353 

51 

630.0 

39 33 

5 258 

28.1 

1 2407 

52 

645 2 

40 28 

5 384 

28 6 

1 2460 

53 

660.4 

41.23 

5 511 

29 1 

1 2514 

54 

675 8 

42 19 

5 639 

29 6 

1 2567 

55 

691 2 ' 

43.15 

5 768 

30 1 

1 2621 

56 

706 8 

44 12 

5 898 

30 6 

1 2674 

57 

722 4 

45 10 

6 029 

31 1 

1 2728 

58 

738.2 

46 09 

6 161 

31 6 

1 2781 

59 

754 1 

47 07 

6 293 

32 0 

1 .2835 

60 

770 1 

48 08 

6 427 

32 5 

1 2888 

61 

786 2 

49 08 

6 561 

33 0 

1 2942 

62 

802 4 

50 09 

6 696 

33 5 

1 3005 

63 

819 3 

51 15 

6 837 

34 0 

1.3059 

64 

835 8 

52.17 

6 975 



AMMONIUM SULFATE 

Specific Gravity of Aqueous Ammonium Sulfate Solu- 


tions AT C.* 



Sp. gr. 

Per cent 
(NH4)2S04 

G per 
liter 

Lbs per 
cu ft. 

Lbs per 
gal 

0 6 

1 0041 

1 

10.04 

0.6283 

0.08379 

1.5 

1.0101 

2 

20 20 

1 621 

0.1686 

3.1 

1 0220 

4 

40 88 

2.552 

0 3412 

4 7 

1.0338 

6 

62 03 

3.872 

0 5176 

6.3 

1 .0456 

8 

83 65 

5 222 

0 6981 

7.9 

1.0574 

10 

105.7 

6.601 

0 8824 

9.4 

1 0691 

12 

128 3 

8 009 

1 071 

10 8 

1 0808 

14 

151 .3 

9 446 

1.263 

12.3 

1.0924 

16 

174 8 

10.91 

1.459 

13 7 

1 . 1039 

18 

198.7 

12 40 

1.658 

15 0 

1 1154 

20 

223 1 

13 93 

1.862 

16 3 

1 . 1269 

22 

247 9 

15 48 

2 069 

17.6 

1 1383 

24 

273 2 

17.05 

2 280 

18 9 

1 1496 

26 

298 9 

18.66 

2.494 

20 1 

1 1609 

28 

325 1 

20 29 

2 713 

21 3 

1 1721 

30 

351 6 

21.95 

2.934 

24 2 

1.2000 

35 

420 0 

26 22 

3 505 

26 9 

1 2277 

40 

491 . 1 

30 66 

4 098 

29 5 

1 2552 

45 

564 8 

35 26 

4.714 

31.9 

1 2825 

50 

641 3 

40 03 

5 351 



AMMONIUM SULFATE 

Specific Gravity of Aqueous Ammonium Sulfate Solu- 
TIONS AT 19® C. (ScHIFF) 


B6. 

Sp. gr. 

Per cent 
(NH4)2S04 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs per 
gal. 

0.8 

1.0057 

1 

10 06 

0 6278 

0.0839 

1.6 

1 0115 

2 

20 23 

1.263 

0.1688 

2.5 

1 0172 

3 

30 52 

1.905 

0.2547 

3.3 

1 0230 

4 

40.92 

2.555 

0.3415 

4 0 

1.0287 

5 

51 44 

3.211 

0 4292 

4.8 

1 0345 

6 

62.07 

3.875 

0.5180 

6.6 

1 0403 

7 

72.82 

4 546 

0 6077 

6.4 

1 0460 

8 

83.68 

5.224 

0.6983 

7.1 

1 0518 

9 

94 66 

5.909 

0.7900 

7.9 

1.0575 

10 

105 8 

6.602 

0.8825 

8.6 

1.0632 

11 

117 0 

7.301 

0 9760 

9.4 

1 0690 

12 i 

128 3 

8.008 

1.071 

10 1 

1 0747 

13 

139.7 

8.722 

1.166 

10.8 

1 0805 

14 

151.3 

9.443 

1.262 

11.5 

1 0862 

15 

162.9 

10.17 

1.360 

12.2 

1 0920 

16 

174.7 

10 91 

1.458 

12.9 

1 0977 

17 

186.6 

11 65 

1 . 557 

13.6 

1 1035 

18 

198 6 

12.40 

1 658 

14.3 

1 . 1092 

19 

210 7 

13.16 

1.759 

14.9 

1 1149 

20 

223 0 

13.92 

1.861 

15.6 

1 1207 

21 

235 3 

14.69 

1.964 

16 3 

1 . 1265 

22 

247 8 

15.47 

2.068 

16.9 

1 . 1323 

23 

260.4 

16 26 

2.173 

17.6 

1 . 1381 

24 

273.1 

17 05 

2.279 

18.2 

1 . 1439 

25 

286 0 

17.85 

2.387 

18.9 

1 . 1496 

26 

298 9 

18 66 

2 494 

19 5 

1 1554 

27 

312.0 

19.47 

2 603 

20 1 

1 1612 

28 

325.1 

20.30 

2.713 

20 8 

1 . 1670 

29 

338.4 

21 13 

2.824 

21.3 

1 . 1724 

30 

351.7 

21 96 

2.933 

21.9 

1.1780 

31 

365.2 

22.80 

3.048 

22 5 

1.1836 

32 

378.8 

23 64 

3.161 

23.1 

1.1892 

33 

392.4 

24 50 

3.275 

23.6 

1 . 1948 

34 

406 2 

25 36 

3.390 

24.2 

1.2004 

35 

420.1 

26 23 

3.506 

24.8 

1.2060 

36 

434.2 

27 10 

3.623 

25.3 

1.2116 

37 

448.3 

27.99 

3.741 

25.9 

1.2172 

38 

462 5 

28 87 

3 860 

26.4 

1 2228 

39 

476 9 

29 77 

3.980 

27.0 

1 . 2284 

40 

491 4 

30.67 

4.101 

27 5 

1 2343 

41 

506 1 

31.59 

4 223 

28.1 

1 2402 

42 

520.9 

32.52 

4.347 

28.6 

1.2462 

43 

535.9 

33.45 

4.472 

29 2 

1.2522 

44 

551.0 

34.40 

4.598 

29 8 

1 2583 

45 

566.2 

35 35 

4.725 

30.3 

1 2644 

46 

581.6 

36 31 

4 854 

30.9 

1 2705 

47 

597 1 

37.28 

4 983 

31.4 

1.2766 

48 

612 8 

38 25 

5.114 

32.0 

1 2828 

49 

628 6 

39.24 

5.246 

32.5 

1 2890 

50 

644 5 

40.23 

5.378 


1 :jo4 



ARSENIC ACID 


Specific Gravity op Aqueous Arsenic Acid Solutions 


AT 


15 *^ 

4 ® 


C.* 


m. 

Sp. gr. 

Per cent 
H 3 A 8 O 4 

G. per 
liter 

Lbs. per 
cu. it. 

Lbs. per 
gal 

0.8 

1.0057 

1 

10.06 

0.6278 

0.0839 

1.8 

1.0124 

2 

20 25 

1.264 

0.1690 

3.7 

1.0260 

4 

41 04 

2.562 

0.3425 

5.6 

1.0398 

6 

62 39 

3.895 

0.5206 

7 4 

1.0538 

8 

84 30 

5 263 

0.7035 

9.3 

1.0681 

10 

106.8 

6.668 

0.8914 

11.1 

1.0826 

12 

129.9 

8.110 

1.084 

12.9 

1.0975 

14 

153 7 

9.592 

1.282 

14.7 

1.1128 

16 

178 0 

11.12 

1.486 

16.5 

1 . 1285 

18 

203.1 

12.68 

1.695 

18 3 

1 1447 

20 

228.9 

14.29 

1.911 

20.2 

1 1614 

22 

255.5 

15.95 

2.132 

22.0 

1 . 1785 

24 

282.8 

17.66 

2.360 

23 8 

1.1961 

26 

311.0 

19.41 

2.595 

25 6 

1 . 2143 

28 

340.0 

21 23 

2.837 

27 4 

1 2331 

30 

369.9 

23.09 

3 087 

32 0 

1.2829 

35 

449.0 

28.03 

3.747 

36.6 

1 . 3370 

40 

534 8 

33.39 

4 463 

41 1 

1.3959 

45 

628 2 

39.21 

5.242 

45 7 

1 .4602 

50 

730.1 

45.58 

6 093 

50.3 

1 5304 

55 

841.7 

52.55 

7.024 

54.8 

1 6070 

60 

964.2 

60.19 

8.046 

59 2 

1 6904 

65 

1099 

68.59 

9.169 

63 6 

1.7811 

70 

1247 

77.83 

10.40 


B/* 






0 8 

1 0057 

0 810 

8 143 

0 5083 

0 0680 

1.8 

1.0124 

1.62 

16 39 

1.023 

0.1368 

3.7 


3.24 

33.23 

2 074 

0.2773 

5.6 

1.0398 

4.86 

50 51 

3.153 

0.4216 

7.4 

1.0538 

6.48 

68.26 

4.261 

0.5696 

9.3 

1.0681 

8.10 


5.399 

0.7217 

11.1 

1.0826 

9.72 

105.2 

6.566 

0.8778 

12 9 

1.0975 

11.3 

124.4 

7.766 

1.038 

14 7 

1.1128 

13.0 

144.2 

8.999 

1.203 

16 5 

1.1285 

14.6 

164.5 

10.27 

1.373 

18 3 

1 1447 

16.2 

185 4 

11.57 

1.547 

20 2 

1.1614 

17.8 

206 9 

12.91 

1.726 

22 0 

1 . 1785 

19.4 

229.0 

14.30 

1.911 

23.8 

1.1961 

21.1 

251.8 

15.72 

2.101 

25.6 

1.2143 

22.7 

275.3 

17.19 

2.297 

27 4 

1.2331 

24.3 

299.5 

18.70 

2.500 

32.0 

1 . 2829 

28.3 

363.6 

22.70 

3 034 

36 6 

1.3370 

32.4 

433.0 

27.03 

3.614 

41.1 

1.3959 

36.4 

508 6 

31 75 

4.244 

45.7 


40.5 

591.1 

36.90 

4.933 

50.3 

1.5304 

44.5 

681.5 

42.54 

5.687 

54.8 

1.6070 

48.6 

780.7 

48.74 

6.515 

59 2 

1.6904 

52.6 

889.6 

55 54 

7.424 

63.6 

1.7811 

56.7 

1009 


8.424 


155o 






l.j.iO 










CADMIUM NITRATE 


Specific Gravity of Aqueous Cadmium Nitrate Solutions 

AT - o C.* 

4 


B6. 

Sp gr. 

Per oent 
Cd(N03)2 

G per 
liter 

Lbs per 
cu. it. 

Lbs per 
gal. 

2 2 

1.0154 

2 

20.31 

1.268 

0 1695 

4 6 

1.0326 

4 

41 30 

2.578 

0 3447 

6 9 

1 0502 

6 

63.01 

3.934 

0.5259 

9 3 

1 0683 

8 

85.46 

5.335 

0 7132 

11 6 

1.0869 

10 

108.7 

6 785 

0.9070 

13 9 

1 1061 

12 

132.7 

8.286 

1.108 

16.2 

1.1261 

14 

157 7 

9.842 

1.316 

18.6 

1.1468 

16 

183 5 

11.45 

1.531 

20 9 

1 . 1682 

18 

210 3 

13.13 

1.755 

23 2 

1 1904 

20 

238 1 

14.86 

1.987 

28 9 

1 2488 

25 

312.2 

19.50 

2.605 

34.5 

1 3124 

30 

393 7 

24.58 

3 286 

40 1 

1 3822 

35 

483.8 

30.20 

4 037 

45.6 

1 4590 

40 

583 6 

36.43 

4 870 

51 1 

1.5438 

45 

694 7 

43.37 

5.797 

56 4 

1 6356 

50 

817 8 

51.05 

6 825 


l.V)7 



CALCIUM CHLORIDE 


Specific Gravity op Aqueous Calcium Chloride Solutions 


AT 


20 ** 

4 *^ 


a* 



Sp. gr. 

Per cent 
CaCl 2 

G per 
liter 

Lbs per 

CU It 

Lbs. per 
gal. 

2.1 

1.0148 

2 

20 30 

1.267 

0 . 1694 

4.4 

1.0316 

4 

41 26 

2.576 

0 3444 

6.7 

1 0486 

6 

62 92 

3.928 

0.5251 

9.0 

1.0659 

8 

85.27 

5 323 

0 7116 

11.2 

1.0835 

10 

108 4 

6.764 

0 9042 

13.4 

1.1015 

12 

132.2 

8.252 

1 103 

15.5 

1.1198 

14 

156 8 

9 787 

1 308 

17.7 

1.1386 

16 

182 2 

11.37 

1.520 

19.8 

1 . 1578 

18 

208.4 

13 01 

1.739 

21.9 

1.1775 

20 

! 235.5 

i 14 70 

1 965 

27.0 

1.2284 

25 

1 307 1 

19 17 

2 563 

31.9 

1 2816 

30 

384 5 

24 00 

3 209 

36.6 

1 3373 

35 

468 1 

1 29 22 

3 906 

41.1 

1 3957 

40 

558 3 

34 85 

4 659 



Sp gr 

Per cent 
CaCL "I" 
bJIsO 

G per 
liter 

j Lbs per 

CU ft 

i 

Lbs per 
gal. 

2.1 

1.0148 

3 948 

40 06 

2 501 

0 3343 

4.4 

1 0316 1 

7 896 

81 46 

5 085 

0 6800 

6.7 

1.0486 

11 84 

124 2 

7.753 

1 036 

9.0 

1.0659 

15 79 

168 3 

10 51 

1.405 

11.2 

1 0835 

19 74 

213 9 

13 35 

1.785 

13.4 

1.1015 

23 69 

260 9 

16 29 

2.177 

15.5 

1 1198 

27 64 

309.5 

19.32 

2 583 

17.7 

1 . 1386 

31 58 

359 6 

22 45 

3 001 

19.8 

1 . 1578 

35 53 

411 4 

25 68 

3.433 

21.9 

1.1775 

39 48 

465 9 

29.02 

3.879 

27.0 

1 2284 

49 35 

606 2 

37 84 

5 059 

31.9 

1.2816 

59.22 

759 0 

47.38 

6.334 

36.6 

1 3373 

69 09 

923 9 

57.68 

7 710 

41.1 

1 3957 

78 96 

1102 0 

68 80 

1 

1 9.197 


i:>5H 





CHROMIC ACID 

Specific Gravity op Aqueous Chromic 



Acid Solutionb 


B6. 

Sp. gr. 

Per cent 
CrOa 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0 9 

1 006 

1 

10 06 

0.6280 

0.0840 

2.0 

1 014 

2 

20.28 

1.266 

0.1692 

4 2 

1 030 

4 

41 20 

2.572 

0.3438 

6.2 

1 045 

6 

62.70 

3.914 

0.5232 

8.2 

1 060 

8 

84.80 

5.294 

0.7077 

10.2 

1.076 

10 

107.6 

6.717 

0.8979 

12 3 

1 093 

12 

131.2 

8.188 

1.095 

14.4 

1.110 

14 

155.4 

9.701 

1.297 

16.3 

1.127 

16 

180.3 

11.26 

1.505 

18.4 

1.145 

18 

206 1 

12.87 

1.720 

20.3 

1.163 

20 

232.6 

14.52 

1.941 

22.2 

1.181 

22 

259.8 

16.22 

2 168 

24.2 

1 200 

24 

288.0 

17.98 

2 403 

26 2 

1.220 

26 

317.2 

19.80 

2.647 

28.1 

1.240 

28 

347.2 

21 67 

2 897 

29.9 

1 260 

30 

378.0 

23.60 

3.154 

34 6 

1.313 

35 

459.6 

28.69 

3.835 

39.2 

1.371 

40 

548.4 

34.24 

4.577 

44 0 

1.435 

45 

645.8 

40 31 

5.389 

48 7 

1.505 

50 

752.5 

46.98 

6.280 

53.3 

1.581 

55 

869.6 

54.28 

7.257 

57.8 

1 663 

60 

997.8 

62.29 

8.327 


1559 




CHROMIUM SULFATE 


Specific Gravity op Aqueous Chromium Sulfate Solutions 


AT 


4 ° 


C.* 


B6 . 

Sp. gr. 

Per cent 
Cr2(S04)3 
(green) 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.2 

1.0081 

1 

10 08 

0.6293 

0.0841 

2.5 

1.0172 

2 

20.34 

1.270 

0.1698 

5.0 

1.0358 

4 

41.43 

2.586 

0.3458 

7.6 

1.0551 

6 

63.31 

3.952 

0.5283 

10.1 

1.0751 

8 

86.01 

5 369 

0.7178 

12.7 

1.0958 

10 

109.6 

6.841 

0.9145 

15 2 

1.1172 

12 

134.1 

8.369 

1.119 

17.7 

1 . 1392 

14 

159.5 

9.956 

1.331 

20.2 

1.1618 

16 

185.9 

11.60 

1.551 

22.7 

1 . 1851 

18 

213.3 

13.32 

1.780 

25.1 

1 2091 

20 

241 8 

15.10 

2.018 

27.5 

1.2339 

22 

271.5 

16.95 

2.265 

29.9 

1 2594 

24 

302 3 

18.87 

2.522 

32.2 

1.2856 

26 

334.3 

20.87 

2.789 

34.5 

1.3125 

28 

367 5 

22.94 

3 067 

36.8 

1.3401 

30 

402 0 

25 10 

3.355 

42 3 

1.4123 

35 

494.3 

1 30.86 

4 125 

47.6 

1.4893 

40 

595 7 

37.19 

4.971 

1 


B6. 

Sp. gr. 

Per cent 
Cr2(S04)3 
(vioiet) 

G per 

I liter 

Lbs. per ^ 
cu. ft. 

Lbs per 
gal. 

1.3 

1.0091 

1 

10 09 

0.6300 

0.084 

2.7 

1.0191 

2 

20 38 

1 .272 

0.1701 

5.5 

1 .0395 

4 

41 58 

2.596 

0 3470 

8.3 

1 . 0(304 

6 

t)3 62 

3 972 

0 5310 

11.0 

1.0817 

8 

W .54 

5 402 

0 7222 

13 6 

1 . 1034 

10 

no 3 

6 888 

0 9208 

16.2 

1 . 1257 

12 

135 1 

8 433 

1 127 

18.8 

1.1486 

14 

KiO 8 

10.04 

1.342 

21.3 

1.1722 

16 1 

187 6 

11.71 

1.565 

23.8 

1 . 1966 

18 1 

215 4 

13 45 

1 797 

26.3 

1.2218 

20 

244 4 

15.25 

2 039 

28.8 

1.2179 

22 

274 5 

17.14 

2 291 

31.3 

1.2750 

24 

306 0 

19.10 

1 2.554 

33.7 

1 .3032 

26 

338 8 

21 15 

2.828 

36.2 

1 3325 

28 

373.1 

23.29 

3.114 


1500 



CITRIC ACID 

Specific Gravity op Citric Acid Solutions at 15® C. 
(Gerlach) 


B6. 

Sp. gr. 

Per cent 
CgHsO? 

+ H 2 O 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.1 

1.0074 

2 

20.15 

1.258 

0.1681 

2.1 

1.0149 

4 

40.60 

2.534 

0.3388 

3.2 

1.0227 

6 

61.36 

3.831 

0.5121 

4.3 

1.0309 

8 

82.47 

5.148 

0.6883 

5.5 

1 0392 

10 

103.9 

6.487 

0.8672 

6.5 

1.0470 

12 

125.6 

7.843 

1.048 

7.6 

1.0549 

14 

147.7 

9.220 

1.232 

8.6 

1.0632 

10 

170.1 

10.62 

1.420 

9.7 

1.0718 

18 

192.9 

12.04 

1.610 

10.8 

1.0805 

20 

216.1 

13.49 

1.803 

11.8 

1 0889 

22 

239.6 

14.95 

1.999 

12.8 

1.0972 

24 

263.3 

16.44 

2.198 

13 9 

1 1060 

20 

287 6 

17.95 

2.400 

15 0 

1.1152 

28 

312 3 

19.49 

2.606 

16 0 

1.1244 

30 

337.3 

21.06 

2.815 

17 1 

1 . 1333 

32 

362.7 

22.64 

3.026 

18 1 

1 . 1422 

34 

388 3 

24.24 

3.241 

10 1 

1.1515 

36 

414.5 

25.88 

3.459 

20.1 

1.1612 

38 

441.3 

27.55 

3.682 

21 2 

1.1709 

40 

468.4 

29.24 

3.909 

22 3 

1.1814 

42 

496.2 

30 98 

4 141 

23 1 

1 1899 

44 

523 6 

32.68 

4.369 

24 2 

1.1998 

46 

551.9 

34 45 

4.606 

25 2 

1 2103 

48 

580 9 

36.27 

4.848 

26 2 

1 2204 

50 

610.2 

38.09 

5.092 

27 2 

1 2307 

52 ' 

640 0 

39 95 

5.341 

28 2 

1.2410 

54 

670 1 

41 83 

5.592 

29.1 

1.2514 

50 

700 8 

43 75 

5.848 

30 2 

1 2627 

58 

732 4 

45.72 

6.112 

31 2 

1 2738 

60 

764 3 

47.71 

6.378 

32 2 

1.2849 

62 

796 6 

49.73 

6.648 

33.1 

1.2960 

64 

829 4 

51.78 

6.922 

34.1 

1 3071 

66 

862 7 

53.85 

7.199 


l.V)l 





COPPER NITRATE 


Specific Gravity op Aqueous Cupric Nitrate Solutions 


AT 



m. 

Sp. gr 

Per cent 
Cu(N03)2 

G. per 
liter 

Lbs. per 
cu ft 

Lbs per 
gal 

1 0 

1.007 

1 

10 07 

0.6286 

0 0840 

2 1 

1 01,5 

2 

20.30 

1.267 

0 1694 

4 5 

1 032 

4 

41 28 

2 577 

0 3445 

6.9 

1 0,50 

6 

63 00 

3.933 

0 5258 

9 4 

1.069 

8 

85 52 

5.339 

0 7137 

11 7 

1 088 

10 

108 8 

6.792 

0 9080 

14 0 

1.107 

12 

132 8 

8 293 

1 109 

16 2 

1 126 

14 

157 6 

9 841 

1 316 

18 6 

1.147 

16 

183 5 

11 46 

1 532 

20 9 

1 168 

18 

210 2 

13 12 

1 754 

23 1 

1 189 

20 

237 8 

14 85 

1 984 

28 8 

1 248 

2,5 1 

312 0 

19 48 

2 604 


COPPER SULFATE 


Specific Gravity of Aqueous Copper Sulfate Solutions 


AT 


20 ° 

“ 4 ° 


C.* 



Sp gr. j 

i ! 

Per cent 
CuSOi 

G per 
liter 

I 

Lbs. per 
cu ft. 

libs per 
gal 

1.3 

1 009 

1 

10 09 

0 6299 

0 0842 

2 7 

1 019 

2 

20 38 

1 272 

0 1701 

5 6 

1 040 

4 

41 60 

2 597 

0 3472 

8 5 

1.062 

6 

63 72 

3.978 

0.5318 

11 2 

1 084 

8 

86 72 

5 414 

0 7237 

14 0 

1.107 1 

10 

no 7 

6 911 

0 9238 

16 8 

1.131 

12 

135 7 

8 473 

1 133 

19 4 

1.154 

14 

161 6 

10 09 

1 348 

22.1 

1 180 

16 

188.8 

11.79 

1.576 

24 8 

1 206 

18 

217 1 

13 55 

1 812 


15G2 






COPPER SULFATE (Continued) 

Specific Gravity of Aqueous Copper Sulfate Solutions 



* 



Sp. gr. 

Per cent 
CuSO« + 
5 H 2 O 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1 

.3 

1 

.009 

1 

564 

15 

78 

0.9853 

0 

.1317 

2 

.7 

1 

019 

3 

129 

31 

.88 

1.990 

0 

2661 

5 

.6 

1 

.040 

6 

257 

65 

07 

4.062 

0 

.5431 

8 

5 

1 

062 

9 

.386 

99 

68 

6.223 

0 

8318 

11 

.2 

1 

084 

12 

51 

135 

7 

8 469 

1 

.132 

14 

0 

1 

.107 

15 

.64 

173 

2 

10.81 

1 

445 

16 

8 

1 

.131 

18 

77 

212 

3 

13 25 

1 

772 

19 

4 

1 

154 

21 

.90 

252 

7 

15.78 

2 

no 

22 

1 

1 

180 

25 

03 

295 

.3 

18.44 

2 

.465 

24 

8 

1 

206 

28 

i 

16 

339 

6 

21 20 

2 

834 


Specific Gravity of Aqueous Copper Sulfate Solutions 
AT 18° C. (SCHIFF AND GeRLACH) 


B6 

Sp. gr. 

Per cent 
CuS04 

G. per 
liter 

Lbs. per 
cu. It. 

Lbs, per 
gal. 

0.9 

1 0063 

0.6393 

6 433 

0.4016 

0 0537 

1.8 

1 0126 

1.279 

12.95 

0.8082 

0.1080 

2.7 

1 0190 

1 918 

19.54 

1.220 

0.1631 

3 6 

1 .0254 

2 557 

26 22 

1.637 

0.2188 

4 5 

1 0319 

3 196 

32 98 

2.059 

0.2753 

5 4 

1 0384 

3 836 

39 83 

2.486 

0 3324 

6 2 

1 0450 

4.475 

46.76 

2.919 

0 3902 

7.1 

1 0516 

5.114 

53.78 

3.357 

0.4488 

8 0 

1 0582 

5.753 

60 88 

3.801 

0 5081 

8.8 

1 0649 

6.393 

68.08 

4.250 

0.5681 

9.7 

1 0716 

7.032 

75.35 

4.704 

0.6289 

10.6 

1.0785 

7.671 

82.73 

5.165 

0.6904 

11.4 

1 0854 

8.311 

90.20 

5.631 

0.7528 

12 3 

1.0923 

8.950 

97 76 

6.103 

0.8158 

13 1 

1.0993 

9.589 

105 4 

6.581 

0.8797 

13.9 

1.1063 

10.23 

113 2 

7.064 

0.9443 

14.8 

1.1135 

10 87 

121.0 

7.564 

1.010 

15 6 

1.1208 

11 51 

129 0 

8.051 

1.076 

16 5 

1.1281 

12 15 

137 0 

8.554 

1.143 

17.3 

1.1354 

12.79 

145.2 

9.062 

1.211 

18.1 

1.1427 

13.42 

153.4 

9.577 

1.280 

18.9 

1.1501 

14.06 

161.7 

10.10 

1.350 

19.8 

1.1585 

14 70 

1 

1 170.3 

1 10.63 

! 

1.421 


ir>()3 






COPPER SULFATE (Continued) 

Specific Gravity of Aqueous Copper Sulfate Solutions 
AT 19° C. (Schiff and Gerlach) 


B6. 

Sp. gr. 

Per cent 

G per 

Lbs per 

Lbs. per 

CuS04 

liter 

cu. ft 

g.il 

20 6 

1 1659 

15.34 

178 9 

11.17 

1 493 

21 5 

1 1738 

15.98 

187 . 6 

11.71 

1 566 

22 3 

1.1817 

16 62 

196.4 

12 26 

1.639 

23.1 

1.1898 

17.26 

205.4 

12.82 

1.714 

24 0 

1 . 1980 

17.90 

214 4 

13.39 

1 790 

24.8 

1 2063 

18.54 

223 6 

13 96 

1 866 

25 6 

1 2146 

19 18 

232 9 

14 54 

1 944 

Specific 

Gravity 

OF Aqitkou.s Copper Sulfate 

Solutions 


AT 18° C. (Schiff and Gerlach) 



Sp gr. 

Per cent 
CuS04 + 
5 H 2 O 

G per 
liter 

Lbs per 
cu. ft 

! Lbs. per 

1 gal 

~ 0 9 

1 0063 

1 

10 06 

0 6282 

0 0840 

1.8 

1 0126 

2 

20 25 

1 264 

0 1090 

2 7 

1 0190 

3 

30 57 

1 908 

0 2551 

3.6 

1 0254 

4 

41 02 

2 561 

0 3423 

4 5 

1 0319 

5 

51 60 

3 221 

0 4306 

5 4 

1.0384 

G 

62 30 i 

3 889 

0 5199 

6.2 

1.0450 

7 

73 15 

4 567 

0 6105 

7.1 

1.0516 

8 

84 13 

5 252 

0 7021 

8.0 

1 0582 

9 

95 24 

5 945 

0 7948 

8 8 

1 0649 

10 

106 5 

6.648 

0 8887 

9 7 

1.0716 

11 

117 9 

7 359 

0 9837 

10 6 

1 0785 

12 

129 4 

8.079 

1 080 

11.4 

1 0854 

13 

141 1 

8 809 

1 178 

12.3 

1 0923 

14 

152 9 

9 546 

1 276 

13 1 

1 0993 

15 

164 9 

10 29 

1 376 

13.9 

1 . 1063 

16 

177 0 

11.05 

1 477 

14.8 

1.1135 

17 

189 3 

11 82 

1 580 

15 6 

1 1208 

18 

201 7 

12 59 

1 684 

16 5 

1 1281 

19 

214 3 

13 38 

1 789 

17 3 

1 . 1354 

20 

227 1 

14 18 

1 895 

18 1 

1 1427 

21 

240 0 

14 98 

2 003 

18 9 

1 1501 

22 

253 0 

15 80 

2 112 

19 8 

1 1585 

23 

266 5 

16.63 

2 224 

20.6 

1 . 1659 

24 

279 8 

17 47 

2 335 

21 5 

1.1738 

25 

293 5 

18 32 

2 449 

22.3 

1 1817 

26 

307 2 

19 18 

2 564 

23.1 

1 1898 

27 

321 2 

20 05 

2 681 

24.0 

1 1980 

28 

335 4 

20 94 

2 799 

24.8 

1 2063 

29 

349 8 

21 84 

2 919 

25.6 

1.2146 

30 

364.4 

22 75 

3 041 








CUPRIC CHLORIDE 


Specific Gravity op Aqueous Cupric Chloride Solutions 


AT 



m. 

Sp gr 

Per cont 1 
CuCh ! 

G per 
liter 

1 

Lbs. per 
cu ft. 

Lbs. per 
gal. 

1 

1.0 

1 007 

1 

1 

10 07 

0.6286 

0.0840 

2 4 

1 017 

2 

20 34 

1.270 

0.1697 

5.0 

1.036 

4 

41.44 

2.587 

0.3458 

7.7 

1.056 

6 

63.36 

3 955 

0.5288 

10 1 

1.075 

8 

86 00 

5.369 

0 7177 

12 7 

1.096 

10 

109.6 

6.842 

0.9146 

15 2 

1 117 

12 

134 0 

8 368 

1.119 

17.6 

1.138 

1 14 

159.3 

9 946 

1.330 

20 0 

1 160 

16 

185 6 

11 59 

1 549 

22 3 

1.182 

18 

212 8 

13.28 

1.776 

24 7 

1 205 

20 

i 

241.0 

15.04 

2.011 


Specific Gravity of Aqueous Cupric Chloride Solutions 
AT 17.5° C. (Franz) 



Sp. gr 

Per cent 
CuCL 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1 3 

1 0091 

1 

10 09 

0 6300 

0 0842 

2 6 

1.0182 

2 

20 36 

1.271 

0.1699 

3 9 

1 0273 

3 

30 82 

1 924 

0 2572 

5 1 

1 0364 

4 

41 46 

2 588 

0 3460 

6 3 

1 0455 

5 

52 2S 

3 263 

0 4363 

7.5 

1 0.548 

6 

03 20 

3 951 

0 5282 

8 7 

1 0641 

7 

74 49 

4.650 

0 6216 

9 9 

1 0734 

8 

85 87 

5.361 

0.7166 

11 1 

1 0827 

9 

97 41 

6.083 

0.8132 

12 2 

1 0920 

10 

109 2 

6 817 

I 0.9113 

13 8 

1 1049 

11 

121 5 

7.587 

1.014 

15 3 

1 1178 

12 

134 J 

8.374 

1.119 

16 8 

1 1307 

13 

147 0 

9 176 

1.227 

18 2 

1 1436 

14 

160 1 

9 995 

1.336 

19 6 

1 1565 

15 

173 5 

10.83 

1.448 

21 0 

1 1696 

16 

187.1 

11.68 

1.562 

22 4 

1 1827 

17 

201.1 

12 55 

1.678 

23 7 

1 1958 

18 

215 2 

13 44 

1 796 

25 1 

1 2089 

19 

229 7 

14.34 

1.917 

26 4 

1 2223 

20 

244.5 

15.26 

2.040 

27 7 

1 2362 

21 

259.6 

16.21 

2.166 

29 0 

1.2501 

1 

22 

275.0 

17.17 

2 295 


1 V)') 






CUPRIC CHLORIDE (Continued) 

Specific Gravity of Aqueous Cupric Chloride Solutions 
AT 17.5® C. (Franz) 


B4. 

Sp gr 

Per cont 
CuCla 

G . per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

30.3 

1.2640 

23 

290.7 

18.15 

2.426 

31.5 

1.2779 

24 

306.7 

19 15 

2 559 

32 8 

1.2918 

25 

323.0 

20.16 

2 695 

34 0 

1 3058 

26 

339.5 

21 19 

2 833 

35.1 

1 3198 

27 

356.3 

22 25 

2.974 

36 3 

1 3338 

28 

373.4 

23.31 

3 117 

37.4 

1.3478 

29 

390 9 

24 40 


38 5 

1 3618 

30 

408 5 

25.50 


39 8 

1 3784 

31 

427.3 

26 68 

3.566 

41.1 

1.3950 

32 

446.4 

27.87 

3 725 

42.3 

1 4116 

33 

465.8 

29.08 

3.887 

43.5 

1 4287 

34 

485.8 

30.32 

4 054 

44 6 

1 4447 

35 

505.6 

31.57 


45.8 

1.4615 

36 

526.1 

32.85 

4.391 

46 9 

1 4782 

37 

546.9 

34.14 

4 564 

48 0 

1.4949 

38 

568.1 

35.46 

4 741 

49.1 

1 5116 

39 

589.5 

36.80 


50.1 

1 . 5284 

40 

611.4 

38.17 



FERRIC CHLORIDE 


Specific Gravity of Aqueous Ferric Chloride Solutions 


AT 


20 ° 

4° 


C* 



Sp. gr. 

1.0 

1 

007 

2.1 

1 

015 

4.5 

1 

032 

6.8 

1 

049 

9.1 

1 

067 

11 4 

1 

085 

13 7 

1 

104 

15.9 

1 

123 

18 0 

1 

142 

20 2 

1 

162 

22.3 

1 

.182 

27.5 

1 

.234 

32 7 

1 

.291 

37.8 

1 

.353 

42.7 

1 

.418 

47.4 

1 

.485 

51.5 

1 

.551 


’er rent 
FeCb 

G i>er 
liter 

1 

10 07 

2 

20 30 

4 

41.28 

6 

62 94 

8 

85.36 

10 

108.5 

12 

132 5 

14 

157 2 

16 

182.7 

18 

209 2 

20 

236.4 

25 

308 5 

30 

387.3 

35 

473.6 

40 

567.2 

45 

668.3 

50 

775.5 


l.(b8. per 
cu. it. 

Lbs per 
gal. 

0 6286 

0 0840 

1 267 

0 . 1694 

2.577 

0 3445 

3 929 

0 5253 

5.329 

0.7124 

6.773 

0 9055 

8 270 

1 106 

9 815 

1.312 

11.41 

1 525 

13.06 

1.745 

14.76 

1 973 

19.26 

2 574 

24.18 

3.232 

29.56 

3 952 

35.41 

4 733 

41 72 

5.577 

48 41 1 

6.472 


J560 




FERWC CHLORIDE 

Specific Gbavitt op Aqueous Ferric Chloride Solutions 
AT 17.5° C. (Franz) 


B 6 . 

Sp. gr. 

Per cent 
FezCU 

G. per 
liter 

1 Lbs. per 
cu. ft. 

Lbs per 
gal. 

1.1 

1.0073 

1 

10 07 

0.6288 

0 0841 

2.1 

1 0146 

2 

20.29 

1.267 

0.1693 

3.1 

1.0219 

3 

30 66 

1 914 

0 2558 

4.1 

1 0292 

4 

41 17 

2 570 

0 3436 

5.1 

1 0365 

5 

51.83 

3.235 

0 4325 

6.1 

1 0439 

6 

62 63 

3 910 

0 5227 

7.0 

1 0513 

7 

73.59 

4 594 

0.6141 

8.0 

1 0587 

8 

84.70 

5 287 

0 7068 

9.0 

1 0661 

9 

95 95 

5 990 

, 0 8007 

9.9 

1 0734 

10 

107 3 

6.701 

0 8958 

10.9 

1.0814 

11 

119.0 

7.426 

0 9927 

11 9 

1 0894 

12 

130.7 

8 161 

1 091 

12 9 

1.0974 

13 

142 7 

8 906 

1 191 

13 8 

1 1054 

14 

154 8 

9 661 

1 291 

14.8 

1 1134 

15 

167 0 

10 43 

1 394 

15 7 

1.1215 1 

16 

179 4 

11 20 

1 497 

16.6 

1 1297 

17 

192 0 

11 99 

1 603 

17 6 

1.1378 

18 

204 8 

12 79 

1 709 

18 4 

1.1458 

19 

217.7 

13 59 

1.817 

19 4 

1.1542 

20 

230 8 

14 41 

1 926 

20 5 

1 . 1644 

21 

244.5 

15 26 

2 041 

21 6 

1 1746 

22 

258.4 

16 13 

2 157 

22 6 

1 1848 

23 

272.5 

17 01 

2 274 

23 7 

1 1950 

24 

286.8 

17.90 

2.393 

24 7 

1 2052 

25 

301 .3 

18.81 

2 514 

25 7 

1 2155 

26 

316 0 

19 73 

2 637 

26 7 

1 2258 

27 

331 0 

20 66 

2 762 

27 7 

1 2365 

28 

346.2 

21.61 

2 889 

28.7 

1 2464 

29 

361.5 

22 56 

3 016 

29.6 

1 2568 

30 

377.0 

23.54 

3.146 

30 6 

1 2673 

31 

392 9 

24.53 

3 279 

31 5 

1 2778 

32 

408 9 

25 53 

3 412 

32 5 

1 2883 

33 

425.1 

26.54 

3 548 

33 4 

1 2988 

34 

441 6 

27 57 

3.685 

34 3 

1 3093 

35 

458 3 

28.61 

3 824 

35 1 

1.3199 

36 

475 2 

29 66 

3.965 

36.0 

1 3305 

37 

492 3 

30.73 

4.108 

36.9 

1.3411 

38 

509 6 

31.81 

4 253 

37 7 

1 3517 

39 

i 527 2 

32.91 

4.399 

38.6 

1.3622 

40 

544 9 

34.02 

4.547 

39.5 

1.3746 

41 

1 563.6 

35.18 

4.703 

40 5 

1.3870 

42 

582.5 

36.37 

4.861 


1567 



FERRIC CHLORIDE (Continued) 

Specific Gravity of Aqueous Ferric Chloride Solutions 
AT 17.5° C. (Franz) 


m 

Sp. gr. 

Per cent 

1 Fe2Cl.. 

1 

G per 
liter 

Lbs per 
cu ft 

Lbs per 
gal 

41 4 

1.3994 

43 

601.7 

37.56 

5.022 

42 3 

1 4118 

44 

621 2 

38 78 

5 184 

43 2 

1.4242 

45 

640 9 

40 01 

5.348 

44 1 

1.4367 

46 

660 9 

41 26 

5.515 

44.9 

1 4492 

47 

681 1 

42 52 

5 684 

45 8 

1.4617 

48 

701 6 

43 80 

5.855 

46.6 

1.4742 

49 

722 4 

45 09 

6 028 

47 5 

1 4867 

50 

743 4 ! 

46 41 

6 203 

48 4 

1.5010 

51 

765 5 

47 79 

6 388 

49 3 

1.5153 

52 

788 0 

49 19 

6 576 

50 2 

1.5296 

53 

810 7 

50 61 

6 765 

51.1 

1 5439 

54 

833 7 

52 05 

6 957 

51 9 

1 5582 

55 

857 0 

53 50 

7 152 

52 8 

1 .5729 

56 

880 8 

54 99 

7 351 

53 7 

1 5876 

57 

904 9 

56.49 

7 552 

54 5 

1 6023 

58 

929 3 

58 02 

7 755 

55 3 

1 6170 

59 

954 0 

59 56 

7 962 

56.1 

1 6317 

60 

979 0 

61 12 

1 

8 170 


FERRIC NITRATE 


Specific Gravity of Aqueous Ferric Nitrate Solutions 


m. 

Sp. gr. 

1 

I’er cent j 
Fe(NOt)3 j 

n 1 

G per 1 

liter { 

Lbs per 
cu it. 

Lbs per 
gal. 

0.9 

1 0065 

1 

1 

io or 

0 6283 

0 0840 

2.1 

1 0144 

2 

20 29 

1 267 

0 1693 

4.3 

1 0304 

4 

41 22 

2 573 

0 3440 

6.5 

1 0468 

6 

62 81 

3 921 

0 5242 

8.7 

1 0636 

8 

85 09 1 

5 312 

0 7101 

10.9 

1 0810 

10 

108 1 

6 748 

0 9021 

13.1 

1 0989 

12 

131 9 

8 232 

1.101 

15.2 

1 1172 

14 

156 4 

9 764 

1 305 

17.3 

1 1359 

16 

181 7 

11 35 

1 517 

19.5 

1 1551 

18 

207 9 

12 98 

1 735 

21.6 

1 1748 

20 

235 0 

14 67 

1.961 

26.9 

1 2281 

25 

307 0 

19 17 

2 562 


15^8 



FERRIC NITRATE 

Specific Gravity of Aqueous Ferric Nitrate Solutions 
AT 17.5^ C. (Franz) 



losy 






FERRIC NITRATE (Continued) 

Specific Gbavity op Aqueous Ferric Nitrate Solutions 
AT 17.5° C. (Franz) 


m. 

Sp. gr. 

Per cent 
FeCNOs)* 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

42.2 

1.4100 

43 

606.3 

37.85 

5.060 

43.0 

1.4218 

44 

625.6 

39.05 

5.221 

43.9 

1.4338 

45 

645.2 

40.28 

5.384 

44.8 

1.4465 

46 

665.4 

41.54 

5.553 

45.6 

1 4592 

47 

685.8 

42.81 

5.723 

46.5 

1.4719 

48 

706.5 

44.11 

5.896 

47.3 

1 4846 

49 

727.5 

45.41 

6.071 

48.2 

1.4972 

50 

748.6 

46.73 

6.247 

49.1 

1 5122 

51 

771.2 

48.15 

6.436 

50.1 

1.5272 

52 

794.1 

49.58 

6.627 

51.0 

1.5422 

53 

817.4 

51 03 

6.821 

51.9 

1.5572 

54 

840.9 

52.49 

7.017 

52.8 

1.5722 

55 

864.7 

53.98 

7.216 

53.8 

1.5892 

56 

890.0 

55.56 

7.427 

54.7 

1.6062 

57 

915.5 

57.15 

7.640 

55.7 

1.6232 

58 

941.5 

58.77 

7.857 

56.6 

1.6402 

59 

967.7 

60.41 1 

8.076 

57.5 

1.6572 

60 

994.3 

62.07 

8.298 

58.5 

1.6764 

61 

1023 

63.84 

8.534 

59.5 

1 6956 

62 

1051 

65.63 

8 773 

60.4 

1.7148 

63 

1080 

67.44 

9 016 

61.4 

1.7340 

64 

1110 

69.28 

9.261 

62.3 

1.7532 

65 

1140 

71.14 

9.510 


i.wo 




FERRIC SULFATE 


Specific Gravity op Aqueous Ferric Sulfate SoLuriONi 


AT 


17.5® 

4 ® 


a* 


B 6. 

Sp. gr. 

Per cent 
FesCSOi). 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.0 

1.007 

1 

10.07 

0.6286 

0.0840 

2.3 

1.016 

2 

20.32 

1.269 

0.1696 

4.7 

1.033 

4 

41.32 

2.579 

0.3448 

6.9 

1.050 

6 

63.00 

3.933 

0.5258 

9.1 

1.067 

8 

85.36 

5.329 

0.7124 

11 2 

1.084 

10 

108.4 

6.767 

0.9046 

13.5 

1.103 

12 

132.4 

8.263 

1.105 

15.8 

1.122 

14 

157.1 

9.806 

1.311 

17.9 

1.141 

16 

182.6 

11.40 

1.524 

20.1 

1.161 

18 

209.0 

13.05 

1 744 

22.2 

1.181 

20 

236.2 

14.75 

1.971 

28.2 

1.241 

25 

310.3 

19.37 

2.590 

34.1 

1.307 

30 

392.1 

24.48 

3.272 

39.6 

1.376 

35 

481.6 

30.06 

4.019 

44.9 

1.449 

40 

579.6 

36.18 

4 837 

50.1 

1.528 

45 

687.6 

42.92 

5 738 

55.1 

1.613 

50 

806.5 

50.35 

6.730 

59.9 

1 703 

55 

936.7 

58.47 

7.817 

64.4 

1.798 

60 

1079 

67.35 

9.003 


1571 



FERROUS SULFATE 

Specific Geavity of Aqueous Ferkous Sulfate Solutions 


AT 



* 


B6. 

Sp. gr. 

Per cent 
FeS()4 

G. per 
liter 

Lbs. per 
cu. tt. 

Lbs. per 
gal. 

0.1 

1.0007 

0.2 

2.001 

0 1249 

0.0167 

0.4 

1 0028 

0.4 

4.011 

0 2504 

0.0335 

0.7 

1.0046 

0.6 

6.028 

0.3763 

0 0503 

0.9 

1.0065 

0.8 

8 052 

0 5027 

0.0672 

1.2 

1.0085 

1.0 i 

10.09 

0.6296 

0.0842 

2.6 

1.0180 

2 

20.36 

1.271 

0 1699 

5.2 

1 0375 

4 

41 50 

2 591 

0.3463 

7.9 

1 0575 

6 

63.45 

3.961 

0.5295 

10.6 

1.0785 

8 

86.28 

5.386 

0.7200 

13.2 

1.1000 

10 

110.0 

6.867 

0.9180 

15.8 

1.1220 

12 

134.6 

8 405 

1.124 

18.3 

1.1445 

14 

160.2 

10.00 

1.337 

20.8 

1.1675 

16 

186 8 

11.66 

1.559 

23.2 

1.1905 

18 

214 3 

13 38 

1.788 

25.5 

1.2135 

20 

242 7 

15.15 

2.025 


B6. 

Sp gr. 

I*er cent , 
FeS04 - ' 
7 H 2 O 

1 Ci per 1 

1 liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0 1 

1.0007 

0 3 G(i 

1 

3 663 

0 2287 

0 0306 

0.4 

1.0028 

0 732 

7 341 

0 4.583 

0 0613 

0.7 

1.0046 

1.10 

11.03 

0 (>887 

0.0921 

0.9 

1.0065 

1.46 

14 74 

0 9200 

0 1230 

1 2 

1.0085 

1.83 

18.46 

1 152 

0 1540 

2.6 

1.0180 

3.66 

37.26 

2 32 () 

0 3110 

5.2 

1.0375 

7.32 

75 .95 

4 742 

0 6339 

7.9 

1.0575 

11.0 

116 1 

7 249 

0 9691 

10.6 

1.0785 

14.6 

157.9 

9 858 

1 318 

13.2 

1.1000 

18.3 i 

201.3 

12 57 

1 680 

15.8 

1.1220 

22.0 

246.4 

15 38 

2 056 

18.3 

1 . 1445 

25.6 1 

293 3 

18 31 

2.447 

20 8 

1.1675 

29 3 

341 9 

21 34 

2.853 

23.2 

1.1905 

32 9 

392 2 

24.48 

3 273 

25.5 

1 2135 

36.6 

444 2 

27.73 

3.707 


irj72 




FORMIC ACID 

Specific Gravity op Aqueous Formic Acid Solutions 


B6. 

Sp. gr. 

Per cent 
HCOoH 

1 

[ G. per 
' liter 

Lbs. per j 
cu. ft. 

Lbs. per 
gal. 


0.9982 

0 




0 3 

1.0019 

1 

10.02 

0.6255 

0.0836 

0.6 

1.0044 

2 

20.09 

1.254 

0.1676 

1.0 

1.0070 

3 

30.21 

1.886 

0.2521 

1.3 

1.0093 


40.37 

2.520 

0.3369 

1.6 

1.0115 

5 

50 58 

3.157 

0.4221 

2 0 

1 0141 

6 

60.85 

3.798 

0.5078 

2.4 

1.0170 

7 

71.19 

4.444 

0.5941 

2 8 

1.0196 

8 

81.57 

5.092 

0.6807 

3.1 

1.0221 

9 

91.99 

5.743 

0.7677 

3.5 

1.0246 

10 

102.5 

6.396 

0.8551 

3.8 

1.0271 

11 

113.0 

7.053 

0.9429 

4.2 

1.0296 

12 

123.6 

7.713 ! 

1.031 

4.5 

1.0321 

13 

134.2 

8.376 

1.120 

4.8 1 

1.0345 

14 

144 8 

9.041 

1.209 

5.2 

1.0370 

15 

155.6 

9.711 

1.298 

5.5 

1.0393 

16 

166.3 

IJD.38 

1.388 

5.8 

1 0417 

17 

177.1 

11.06 

1.478 

6.1 

1.0441 

18 

187.9 

11.73 

1.568 

6.4 

1.0464 

19 

198.8 

12.41 

1.659 

6.8 

1.0488 

20 

209.8 

13.09 

1.750 

7.1 

1.0512 

21 

220.8 

13.78 

1.842 

7.4 

1.0537 

22 

231 8 

14.47 

1.935 

7.7 

1.0561 

23 

242 9 

15.16 

2.027 

8.0 

1.0585 

24 

254.0 

15.86 

2.120 

8.3 

1.0609 

25 

265.2 

16 56 

2.213 

8.6 

1.0633 

26 

276 5 

17 26 

2.307 

8 9 

1 0656 1 

27 

287.7 

17 96 

2.401 

9.3 

1.0681 

28 

299 1 

18 67 

2.496 

9.6 

1.0705 

29 

310 4 

19 38 

2.591 

9.9 

1.0729 

30 

321.9 

20.09 

2.686 

10 2 

1 0753 

31 

333 3 

20 81 

2.782 

10 5 

1 0777 

32 

344 9 

21.53 

2.878 

10 7 

1.0800 

33 

356 4 

22.25 

2 974 

11.0 

1 0823 

34 

368 0 

22.97 

3.071 

11.3 

1 0847 

35 

379.6 

23.70 

3.168 

11 6 

1.0871 

36 

391.4 

24.43 

3 266 

11.9 

1 0895 

37 

403 1 

25.17 

3.364 

12.2 

1.0919 

38 

414 9 

25.90 

3.463 

12 5 

1.0940 

39 

426 7 

26 64 

3.561 

12 7 

1.0963 

40 

438 5 

27.38 

3 660 

13 1 

1.0990 

41 

450 6 

28.13 

3.760 

13 4 

1.1015 

42 

462 6 

28.88 

3.861 

13.6 

1 . 1038 

43 

474 6 

29 63 

3.961 

13.9 

1 . 1062 

44 

4S6 7 

30.38 

4.062 

14.2 

1 . 1085 

45 

1 498 8 

31.14 

4.163 

14.5 

1.1108 

46 

1 511.0 

31.90 

4.264 

14 7 

1.1130 

47 

523 1 

32 66 

4.365 

15.0 

1.1157 

48 

535 5 

33.43 

4.469 

15.4 

1.1185 

49 

548 1 

34.21 

4.574 

15.6 

1 . 1207 

50 

560.4 

34.98 

4.676 

15.8 

1 . 1223 

51 

572 4 

35.73 

4.777 

16.0 

1.1244 

52 

584 . 7 

36.50 

4.879 

16.3 

1.1269 

53 

597.3 

37.28 

4.984 

16.6 

1 . 1295 

54 

609.9 

1 38.08 

5.090 
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FORMIC ACID (Continued) 

Specific Gravity of Aqueous Formic Acid Solutiokb 


m. 

Sp. gr. 

Per cent 
HCOjH 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

16.9 

1 . 1320 

55 

622.6 

38.87 

5.196 

17.2 

1 . 1342 

56 

635.2 

39.65 

5.300 

17.4 

1 . 1361 

57 

647.6 

40.43 

5.404 

17.6 

1 . 1381 

58 

660.1 

41.21 

5 509 

17.8 1 

1.1401 

59 

672.7 

41.99 

5.613 

18.1 

1.1424 

60 

685.4 

42.79 

5.720 

18.3 

1 . 1448 

61 

698.3 

43.59 

5.828 

18.6 

1.1473 

62 

711.3 

44.41 

5.936 

18.8 

1 . 1493 

63 

724.1 

45.20 

6.042 

19.1 

1.1517 

64 

737.1 

46.01 

6.151 

19.4 

1 . 1543 

65 

750.3 

46.84 

6.261 

19.6 

1 . 1565 

66 

763.3 

47.65 

6.370 

19.8 

1 . 1584 

67 

776.1 

48.45 

6.477 

20.0 

1 . 1604 

68 

789.1 

49 26 

6.585 

20.3 

1 . 1628 

69 

802.3 

50 09 

6.696 

20.6 

1.1655 

70 

815.9 

50.93 

6.808 

20 8 

1.1677 

71 

829.1 

51.76 

6.919 

21.1 

1 . 1702 

72 

842.5 

52.60 

7.031 

21.4 

1.1728 1 

73 

856.1 

53.45 

7.145 

21.6 

1 . 1752 

74 

869.6 

54.29 

7.257 

21.8 

1 . 1769 

75 

882.7 

55.10 

7.366 

22.0 

1.1785 

76 

895.7 

55 91 

7.474 

22.1 

1 . 1801 

77 

908 7 

56.73 

7.583 

22.3 

1.1818 

78 

921.8 

57.55 

7.693 

22.5 

1 . 1837 

79 

935.1 

58.38 

7.804 

22.7 

1 1860 

80 

948.8 

59.23 

7 918 

22.9 

1 . 1876 

81 

962.0 

60.05 

8 028 

23.1 

1 . 1896 

82 

975.5 

60.90 

8.141 

23.3 

1.1914 

83 

988.9 

61.73 

8.252 

23.5 

1.1929 

84 

1002 

62.55 

8.362 

23.7 

1 . 1953 

85 

1016 

63 43 

8.479 

23.9 

1 . 1976 

86 

1030 

64.30 

8.595 

24.1 

1 . 1994 

87 

1043 

65.14 

8 708 

24.3 

1.2012 

88 

1057 

65 99 

8.821 

24.5 

1.2028 

89 

1070 

66.83 

8.933 

24.6 

1.2044 

90 

1084 

67.67 

9.046 

24.8 

1.2059 

91 

1097 

68.51 

9.158 

25.0 

1.2078 

92 

1111 

69.37 

9.273 

25.2 

1.2099 

93 

1125 

70.24 

9.390 

25.3 

1.2117 

94 

1139 

71.10 

9.505 

25.6 

1.2140 

95 

1153 

72.00 

9.625 

25.7 

1.2158 

96 

1167 

72.86 

9.740 

25.9 

1.2170 

97 

1180 

73.69 

9 851 

26.0 

1.2183 

98 

1194 

74 53 

9 964 

26.2 

1 . 2202 

99 

1208 

75.41 

10.08 

26.3 

1.2212 

100 

1221 

76.24 

10.19 
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GLYCEROL 

Specific Gravity of Aqueous Glycerol (Glycerin) Solu 


B6. 

Sp. gr. 


0.9982 

o.i 

1.0006 

0.4 

1 0030 

0.8 

1.0053 

1.1 

1 0077 

1.5 

1 0101 

1.8 

1 0125 

2.1 

1 0149 

2.5 

1.0173 

2.8 

1.0197 

3.1 

1.0221 

3.5 

1 0246 

3.8 

1.0271 

4.1 

1 0295 

4.5 

1.0320 

4 8 

1.0345 

5.2 

1.0370 

5.5 

1.0395 

5.8 

1.0420 

6.2 

1 .0445 

6 5 

1 0470 

6 8 

1 0495 

7 2 

1 0520 

7.5 

1.0545 

7 8 

1.0571 

8.2 

1.0597 

8.5 

1.0622 

8.8 

1.0648 

9 2 

1.0674 

9.5 

1 0700 

9.8 

1 0727 

10.2 

1 0753 

10 5 

1 0780 

10 8 

1 0806 

11.2 

1 0833 

11.5 

1 0860 

11.8 

1 0887 

12 1 

1 0914 

12.5 

1 0941 

12 8 

1.0968 

13 1 

1 0995 

13.4 

1 1022 

13.8 

1 . 1049 

14.1 

1 . 1075 

14 4 

1.1102 

14.7 

1 1128 

15.0 

1 1155 

15.3 

1 1182 

15.6 

1.1209 

16 0 

1.1236 

16.3 

1 1263 

16.6 

1.1290 

16.9 

1.1317 

17.2 

1.1344 

17.5 

1.1371 


TION8 AT -lo- C.* 

4 


Per cent G. per 
CsHsOs liter 


0 

1 10.01 

2 20.06 

3 30.16 

4 40 31 

5 50.51 

6 60.75 

7 71.04 

8 81.38 

9 91.77 

10 102.2 

11 112.7 

12 123.3 

13 133.8 

14 144.5 

15 155.2 

16 165.9 

17 176.7 

18 187.6 

19 198.5 

20 209.4 

21 220.4 

22 231.4 

23 242.5 

24 253.7 

25 264.9 

26 276.2 

27 287.5 

28 298.9 

29 310.3 

30 321.8 

31 333.3 

32 345 0 

33 356.6 

34 368.3 

35 380 1 

36 391 9 

37 403 8 

38 415 8 

39 427.8 

40 439 8 

41 451 9 

42 464 . 1 

43 476.2 

44 488.5 

45 500 8 

46 513.1 

47 525 6 

48 538 0 

49 550 6 

50 563.2 

51 575 8 

52 588.5 

53 601.2 

54 614.0 


Lbs. per Lbs. per 
cu. ft. gal. 


0.6246 0.0835 

1.252 0.1674 

I. 883 0.2517 

2.516 0.3364 

3.153 0.4215 

3.792 0.5070 

4.435 0.5929 

5.081 0.6792 

5.729 0.7659 

6.381 0.8530 

7.036 0 9406 

7.694 1.029 

8.355 1.117 

9.019 1.206 

9.687 1.295 

10.36 1.385 

II. 03 1.475 

11.71 1.565 

12.39 1.656 

13.07 1.747 

13.76 1.839 

14.45 1.931 

15.14 2.024 

15.84 2.117 

16.54 2.211 

17.24 2.305 

17.95 2.399 

18.66 2.494 

19.37 2.590 

20.09 2.686 

20 81 2.782 

21.53 2 879 

22.26 2.976 

22.99 3.074 

23.73 3.172 

24.47 3.271 

25.21 3.370 

25 95 3.470 

26.70 3.570 

27.46 3.670 

28.21 3.771 

28.97 3.873 

29.73 3 974 

30.49 4.077 

31.26 4.179 

32.03 4 282 

32 81 4.386 

33.59 4.490 

34.37 4.595 

35.16 4.700 

35.94 4.805 

36.74 4.911 

37.53 5.017 

38.33 5.124 
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GLYCEROL (Continued) 

Si’KciFic Gravity of Aqueous Glycerol (Glycerin) Solu- 

TIONS AT ^o- C.* 


B6. 

Sp. gr. 

Per cent 
CilUOz 

G. per 
liter 

Lbs. per 

CU. It. 

Lbs per 
gal 

17.8 

1 . 1398 

55 

626 9 

39 13 

5 23i 

18.1 

1.1425 

56 

639 8 

39.94 

5.338 

18.4 

1 . 1452 

57 

652 8 

40 75 

5.447 

18.7 

1 . 1479 

58 

665 8 

41 56 

5.550 

19.0 

1.1506 

59 

678.9 

42 38 

5 665 

19.3 

1 . 1533 

60 

692.0 

43 20 

5 776 

19.6 

1 . 1560 

61 

705.2 

44 02 

5 885 

19.9 

1 . 1587 

62 

718 4 

44 85 

5.995 

20.2 

1.1614 

63 

731 7 

45.68 

6 106 

20.5 

1.1642 

64 

745 1 

46 51 

6.218 

20.8 

1 1670 

65 

758 6 

47 35 

6 330 

21.0 

1 . 1697 

66 

772.0 

48 19 

6 443 

21.3 

1 . 1724 

67 

785 5 

49.04 

6 555 

21.6 

1.1752 

68 

799.1 

49.89 

6 669 

21.9 

1.1780 

60 

812 8 

50 74 

6 783 

22 2 1 

1.1808 

70 

826 6 

51 60 

6 808 

22.5 

1 . 1836 

71 

840.4 

52.46 

7 013 

22.8 

1 . 1863 

72 

854 1 

53.32 

7.128 

23.1 

1 . 1890 

73 

868 0 

54 18 

7 243 

23.3 

1.1917 

74 

881 9 

55 05 

7 359 

23.6 

1 . 1944 

75 

895 8 

55 92 

7 476 

23.9 1 

1.1971 

76 

909 8 

56 80 

7 592 

24.2 

1.1998 

77 

923 8 

57 67 

7 710 

24.4 

1.2025 

78 

938 0 

58 55 

7 827 

24.7 

1.2052 

79 

952.1 

59.44 

7 945 

25 0 

1.2079 

80 

966 3 

60.32 

8 064 

25.2 

1.2106 

81 

980 6 

61.22 

8 183 

25 5 

1.2133 

82 

994 9 

62 11 

8 303 

25.8 

1.2160 

83 

1009 

63 01 

8 423 

26.0 

1 2187 

84 

1024 

63.91 

8 543 

26.3 

1.2214 

85 

1038 

64.81 

8 664 

26 5 

1.2241 

86 

1053 

65 72 

8 785 

26.8 

1.2268 

87 

1067 

66 63 

8 907 

27.1 

1.2294 

88 

1082 

67.54 

9 028 

27.3 

1 . 2320 

89 

1096 

68 45 

9.150 

27.6 

1.2347 

90 

nil 

69 37 

9 273 

27.8 

1.2374 

91 

1126 

70 29 

9 397 

28.1 

1.2401 

92 

1141 

71 22 

9.521 

28.3 

1 . 2428 

93 

11.56 

72.15 

9 645 

28.6 

1 2455 

91 

1171 

73 09 

9 770 

28.8 

1 . 2482 

95 

1186 

74 03 

9 896 

29 1 

1.2508 

96 

1201 

74 96 

10 02 

29.3 

1 2534 

97 

1216 

75 90 

10 15 

29 5 

1 2559 

98 

1231 

76 83 

10.27 

29.8 

1 . 2584 

99 

1246 

77 77 

10 40 

30.0 

1 . 2009 

100 

1261 

78.71 

10 52 
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HYDROCHLORIC ACID 

Specific Gravity op Aqueous Hydrochloric Acid SolU" 

20 ® 

TTONS AT C .* 

4 


B^. 

Sp. gr. 

Per cent 
HCl 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

O.o 

1.0032 

1 

10.03 

0.6263 

0.0837 

1.2 

1.0082 

2 

20.16 

1.259 

0.1683 

2.6 

1.0181 

4 

40.72 

2.542 

0.3399 

3.9 

1.0279 

6 

61.67 

3.850 

0.5147 

5.3 

1.0376 

8 

83.01 

5.182 

0.6927 

6.6 

1.0474 

10 

104 7 

6.539 

0.8741 

7.9 

1.0574 

12 

126.9 

7.921 

1.059 

9.2 

1.0675 

14 

149.5 

9.330 

1.247 

10.4 

1.0776 

16 

172.4 

10.76 

1.439 

11.7 

1.0878 

18 

195.8 

12.22 

1.634 

12 9 

1.0980 

20 

219.6 

13.71 

1.833 

14 2 

1 . 1083 

22 

243.8 

15.22 

2.035 

15.4 

1.1187 

24 

268.5 

16.76 

2.241 

16.6 

1.1290 

26 

293 5 

18.32 

2.450 

17 7 

1.1392 

28 

319.0 

19.91 

2.662 

18.8 

1.1493 

30 

344.8 

21.52 

2.877 

19 9 

1.1593 

32 

371.0 

23.16 

3.096 

21 0 

1.1691 

34 

397.5 

24.81 

3.317 

22.0 

1.1789 

36 

424.4 

26.49 

3.542 

23 0 

1.1885 

38 

451.6 

28.19 

3.769 

24 0 

1.1980 

40 ! 

479.2 

29.92 

3.999 
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HYDROCHLORIC ACID 

Authority — W. C. Fbbguson 

This table has been approved and sdopted as a standard by 
the Manufacturing Chemists^ Association of the United Statei 

Specific Gravity determinations were made at 60® F., com- 
part with water at 60® F. 

From the Specific Gravities, the corresponding degrees Baum^ 
were calculated by the following formula: 

Baum6 = 145 

Baum6 Hydrometers for use with this table must be graduated 
by the above formula which formula should always be printed 
on the scale. 

Atomic weights from F. W. darkens table of 1901. 0 « 16. 

Allowance for Temperature 

10® - 15® B6. — 1/40® B6. or .0002 Sp. Gr. for 1® F. 

15® - 22® Be. — 1/30® B4. or .0003 1® F. 

22®-25“B4. — 1/28® B4. or .00035 ” 1® F. 


B 6.* 

Sp . gr . 

Tw .* 

Per cent 

Ha 

B 6.* 

Sp . gr . 

Tw.“ 

Per cent 

HQ 

1.00 

1.0069 

1.38 

1.40 

10.25 

1.0761 

15. 22 

15.22 

2.00 

1.0140 

2.80 

2.82 

■ttlKi 

1.0781 

15. 62 

15.62 

3.00 

1.0211 

4.22 

4.25 




16.01 

4.00 

1.0284 

5.68 

5.69 

ilM 


16.42 

16.41 

5.00 

1.0357 

7.14 

7.15 

11.25 

1.0841 

16.82 

16.81 

5.25 

1.0375 

7.50 

7.52 

■IKIU 

1.0861 

17.22 

17.21 

5.50 

1.0394 

7.88 

7.89 

11.75 

1.0881 

17.62 

17.61 

5.75 

1.0413 

8.26 

8.26 



18.04 

18.01 

6.00 

1.0432 

8.64 

8.64 

12.25 

1.0922 

18.44 

18.41 

6.25 

1.0450 




1.0943 

18.86 

18.82 

6.50 

1.0469 

9.38 




19.28 

19.22 

6.75 

1.0488 

9.76 

9.78 



19.70 

19.63 

7.00 

1.0507 

10.14 

■rmw 



20. 12 

20.04 

7.25 

1.0526 


IH 




20.45 

7.50 

1.0545 


■ HWi ! 




20.86 

7.75 

1.0564 

11.28 

11.32 



21.38 

21.27 

8.00 

1.0584 

11.68 

11.71 

■HEb 


21.80 

21.68 

8.25 

1.0603 


mvMm 

14.50 

1.1111 

22.22 


8.50 

1.0623 

12.46 

12.48 

14.75 

1.1132 

22.64 


8.75 

1.0642 

12.84 

12.87 


1.1154 


22.92 

9.00 

1.0662 

13.24 

13.26 

15.25 

1.1176 

23.52 


9.25 

1.0681 

13.62 

13.65 


1.1197 

23.94 

23.75 

9.50 

1.0701 



15.75 

1.1219 

24.38 

24.16 

9.75 

i 1.0721 

14.42 

14.4a 

16.0 

1.1240 

24.80 

24.57 

10.00 

1.0741 

14.82 


16.1 

1.1248 


24.73 
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HYDROCHLORIC ACID (Continued) 


Be .° 

Sp. gr . 

Tw .® 

Per cent 
HCl 

B6.® 

Sp. gr . 

Tw .® 

Per cent 
HCl 

16.2 

1. 1256 

25.12 

24.90 

20.9 

1.1684 

33.68 

33.12 

16.3 

1.1265 

25.30 

25.06 

21.0 

1.1694 

33.88 

33.31 

16.4 

1.1274 

25.48 

25.23 

21.1 




16.5 

1.1283 

25.66 

25.39 

21.2 

1.1713 

34.26 


16.6 

1.1292 

25.84 

25.56 

21.3 

1.1722 

34.44 

33.88 

16.7 

1.1301 

26.02 

25.72 

21.4 

1.1732 

34.64 

Kfniyj 

16.8 

1.1310 

26.20 

25.89 

21.5 

1.1741 

34.82 

34.26 

16.9 

1.1319 

26.38 

26.05 

21.6 

1.1751 

35.02 

34.45 

17.0 

l . 1328 

26.56 

26.22 

21.7 


35.20 

34.64 

17.1 

1.1336 

26.72 

26.39 

21.8 

1.1770 

35.40 

34.83 

17.2 

1.1345 

26.90 

26.56 

21.9 

1.1779 

35.58 

mma 

17.3 

1.1354 

27.08 

26.73 

22.0 

1.1789 

35.78 

35.21 

17.4 

1 . 1363 

27.26 

26.90 

22.1 

1.1798 

35.96 

35.40 

17.5 

1.1372 

27.44 

27.07 

22.2 

1.1808 

36.16 

35.59 

17.6 

1.1381 

27.62 

27.24 

22.3 

1.1817 

36.34 

35.78 

17.7 


27.80 

27.41 

22.4 

1.1827 

36.54 

35.97 

17.8 

1.1399 

27.98 

27.58 

22.6 

1.1836 

36.72 

36.16 

17.9 


28.16 

27.75 

22.6 

1.1846 

36.92 

36.35 



28.34 

27.92 

22.7 

1.1856 

37.12 

36.54 

18.1 

1.1426 

28.52 

28.09 

22.8 

1.1866 

37.32 

36.73 

18.2 

1.1435 

28.70 

28.26 

22.9 

1.1875 


36.93 

18.3 

1.1444 

28.88 

28.44 

23.0 

1.1885 


37.14 

18.4 

1.1453 

29.06 

28.61 

23.1 

1.1895 

37.90 

37.36 

18.5 

1.1462 

29.24 

28.78 

23.2 



37.58 

18.6 

1.1471 

29.42 

28.95 

23.3 

1.1914 

38.28 

37.80 

18.7 

1.1480 

29.60 

29. 13 

23.4 

1.1924 

38.48 


18.8 

1.1489 

29.78 

29.30 

23.5 

1.1934 

38.68 


18.9 

1.1498 

29.96 

29.48 

23.6 

1.1944 

38.88 

38.49 



30.16 

29.65 

23.7 

1.1953 

39.06 

38.72 

19.1 

1.1517 

30.34 

29.83 

23.8 

1.1963 

39.26 

38.95 

19.2 

1.1526 

30.52 

30.00 

23.9 


39.46 

39.18 

19.3 

1.1535 

30.70 

30.18 

24.0 

1.1983 

39.66 

39.41 

19.4 

1.1544 

30.88 

30.35 

24.1 

1.1993 

39.86 

39.64 

19.5 

1.1554 

31.08 

30.53 

24.2 

1.2003 


39.86 

19.6 

1.1563 

31.26 

30.71 

24.3 

■■rITH 


40.09 

19.7 

1.1572 

31.44 

30.90 

24.4 



40.32 

19.8 

1.1581 

31.62 

31.08 

24.5 



40.55 

19.9 

1.1590 

1 31.80 

31.27 

24.6 

Be if Hi 


40.78 



32.00 

31.45 

24.7 

1.2053 


41.01 

20 1 

1.1609 

32.18 

31.64 

24.8 


41.26 

41.24 

20.2 

1.1619 

32.38 

31.82 

24.9 

1.2073 

41.46 

41.48 

20.3 

1.1628 

32.56 

32.01 

25.0 

1.2083 

41.66 

41.72 

KIK9 

1.1637 

32.74 

32.19 

25.1 


41.86 

41.99 

Kills 

1.1647 

32.94 

32.38 

25.2 



42.30 


1.1656 

33.12 

32.56 

25.3 

1.2114 

42.28 

42.64 

Klirl 

1.1666 

33.32 

32.75 

25.4 

1.2124 

42.48 

43.01 

20.8 

1. 1675 

33.50 

32.93 

25.5 

1.2134 

42.68 

43.40 


1079 




HYDROCYANIC ACID 

Specific Gravity of Aqueous Hydrocyanic Acid Solutions 


AT 



B6. 

Sp. gr. 

Per pent 
HCN 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. p‘»r 
gal 

54.4 

0.759 

80 


37.91 

5 067 

56.2 

0.752 

82 

616.6 

38.49 

5 146 

57.9 

0.745 

84 


39.07 

5 222 

59.7 

0.738 

86 

634.7 

39.62 

5 297 

61.5 

0.731 

88 

643.3 


5 368 

63.4 

0.724 

90 

651.6 

40.68 

5.438 

65.3 

0.717 

92 

659.6 

41.18 

5.505 

66.9 

0.711 

94 

668.3 

41.72 

5 577 

68.9 

0.704 

96 

675.8 

42.19 

5 640 

70.9 

0.697 

98 

683.1 

42.64 


72.6 

0.691 

100 

691.0 

43.14 

5.767 


Specific Gravity of Aqueous Hydrocyanic Acid Solutions 

4 *^ 


AT 


c. 



Sp. gr. 

Per cent 
HCN 

G. per 
j liter 

Lbs. per 
cu. ft. 

Lb8 per 
gal 


0.998 

1 

9 98 

0 6230 

0 0833 

10.6 


2 

19 92 

1.244 

0.1662 

11.0 

0 993 

4 

39 72 

2 480 

0 3315 

11.4 


6 

59.34 


0 4952 

12.3 

Viil 

8 

78.72 

4.914 

0 6569 

13.2 


10 

97.80 

6 105 

0 8162 

14.2 

0.971 

12 

116.5 

7.274 

0 9724 

15.2 

0 964 

14 

135.0 

8 425 

1 126 

16.4 


16 

153.0 

9 549 

1 276 


I ’>80 









HYDROFLUORIC ACID 

Specific Gravity of Aqueous Hydrofluoric Acid Solution 


B^. 

Sp. gr. 

Per cent 
HF 

Grams per 
liter 

I Lbs. per 
cu. ft. 

Lbs. per 
gal. 

2.8 

1.020 

5 

51.00 

3.184 

0.4256 

5 6 

1 040 

10 

104.0 

6.492 

0.8679 

8 2 

1.060 

15 

159.0 

9.926 

1.327 

10.7 

1 080 

20 

216.0 

13.48 

1.803 

13.1 

1.099 

25 

274.8 

17.15 

2.293 

15.4 

1.119 

30 

335.7 

20.96 

2.801 

17.7 

1.139 

35 

398.7 

24.89 

3 327 

19.9 

1.159 

40 

463.6 

28.94 

3.869 

21.9 

1 178 

45 

530.1 

33.09 

4.424 

24 0 

1 198 

50 

599.0 

37.39 

4 999 

25.9 

1.217 

55 

669.4 

1 41.78 

5.586 

27.6 

1.235 

60 

741 0 

46.26 

6 184 

28.8 

1 248 

65 

811.2 

50.64 

6.770 

29.7 

1 258 

70 

880.6 

54 97 

7 349 

30.0 

1.261 

72 

907.9 

56.68 

7.577 

30-1 

1 262 

74 

933.9 

58.30 

7 793 

30.1 

1 .262 

76 

959.1 

59.87 

8 004 

30.0 

1.261 

78 

983.6 

61.40 

8 208 

29.8 

1 259 

80 

1007 

62.88 

8 405 

29 5 

1.255 

82 

1029 

64.24 

8.588 

28.6 

1.246 

84 

1047 

65.34 

8.734 

27.4 

1.233 

86 ’ 

1060 

66.20 

8 849 

25,5 

1.213 

88 

1067 

66.64 

8.908 

21.9 

1.178 

90 

1060 

66.18 

8 848 

n 9 

1.089 

95 

1035 

64.58 

8 633 

0 07 

1.0005 

100 

1001 

62.46 

8 349 


Spe( iFic’ Gravity of Aqueous Hydrofluoric Acid Solutions 


AT 


20 ° 


a* 


BO. 

•Sp. gr. 

Per cent 
HF 

Grams per 
liter 

Lbs. per 
cu. It. 

Lbs. per 
gal. 

2.4 

1 017 


50.85 

3.174 

0.4244 

4.9 

1.035 

10 

103.5 

1 6 461 

0.8637 

7.3 

1 053 

15 

158.0 

1 9.860 

1.318 

9.5 

1.070 

20 

214.0 

13.36 

1 786 

11.5 

1 086 

25 

271.5 

16.95 

2.266 

13.3 

1.101 

30 

330.3 

20.62 

2 756 

15.1 

1.116 

35 

390.6 

24.38 

3.260 

16.7 

1 130 

40 

452.0 

28.22 

3 772 

18 1 

1.143 

45 

514.4 

32.11 

4.292 

19.5 

1.155 

50 

577.5 

36.05 

4.819 


1581 







HYDROFLUOSILICIC ACID 

SpBcapic Gravity of Aqueous Htdrofluosilicic Acid 
Solutions at 17.5® C. (Stolba) 



1582 





















HYDR0FLU08ILICIC AGID (Cdntmued) 

Bpscific Gravity op Aqueous HyDROM*uosiMCic Aoifli 
Solutions at 17.5® C. (Stolba) 


B 6. 

1 

Sp. gr. 

Per cent 
HaSiFa 

Q. per 
liter 

Lbs. per 
cu. ft. 

•Lbs. per 
gal. 

23.1 

1.1892 

21.5 

255.7 

16.96 

2.134 

23.6 

1.1941 

22.0 

262.7 

16.40 

2.192 

24.1 

1.1989 

22.5 

i 269.8 

16.84 

2.251 

24.6 

1.2038 

23.0 

276.9 

17.28 

2.311 

26.0 

1.2087 

23.5 

284.0 

17.73 

2.370 

26.6 

1 2136 

24.0 

291.3 

18.18 

2.431 

26.0 

1.2186 

24.5 

298.6 

18.64 

2.492 

26.5 

1 2235 

1 25.0 

305.9 

19.09 

1 2.653 

27.0 

1.2285 

25.5 

313.3 

19.56 

2.614 

27.5 

1.2335 

26.0 

320.7 

20.02 

2.676 

27.9 

1.2385 

26.5 

328.2 

20.49 

2.739 

28.4 

1.2436 

27.0 

835.8 

20.96 

2.802 

28.9 

1.2486 

27.5 

343.4 

21.44 

2.865 

29.3 

1.2537 

28.0 

351.0 

21.91 

2.929 

29.8 

1.2588 

28.5 

358.8 

22.40 

2.994 

30.3 

1.2639 

29.0 

366.5 

22.88 

3.059 

30.7 

1.2691 

29.5 

374.4 

23.37 

3.124 

31.2 

1.2742 

30.0 

382.3 

23.86 

3.190 

31.7 

1.2794 

30.5 

390.2 

24.36 

3.256 

32 1 

1.2846 

31.0 

398.2 

24.86 

3.323 

32.6 

1,2898 

31.5 

406.3 

25.36 

3.391 

33.0 

1.2951 

32.0 

414.4 

25.87 

3.459 

33.5 

1 3003 

32.5 

422.6 

26.38 

3.527 

34.0 

1 3056 

33.0 

430.8 

26.90 

3.696 

34.4 

1.3109 

33.5 

439.2 

27.41 

3.665 

34.8 

1 3162 

34.0 

447.5 

27.94 

3.736 


1583 







MAOKBSIUM CHLORIDE 

Specific Gbavity op Aqueous Magnesium Chloride Sold* 

TIONS AT C. 


B4. 

Sp. gr. 

Per cent 
! MgCh 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

2.1 

1.0146 

2 

20.29 

1.267 

0.1693 

4.4 

1.0311 

4 

41.24 

2.575 

0.3442 

6.6 

1.0478 

6 

62.87 

3.925 

0.5247 

8.8 

1.0646 

8 

85.17 

5.317 

0.7107 

10.9 

1.0816 

10 

108.2 

6.752 

0.9026 

13.1 

1.0989 

12 

131.9 

8.232 

1.100 

15.1 

1.1164 

14 

156.3 

9.757 

1.304 

17.2 

1.1342 

16 

181.5 

11.33 

1.514 

19.2 

1.1523 

18 

207.4 

12.95 

1.731 

21.1 

1 . 1706 

20 

234.1 

14.62 

1.954 

26.0 

1.2184 

25 

304.6 

19.02 

2.542 

30.7 

1.2688 

30 

380.6 

23.76 

3.177 


B6. 

Sp. gr. 

Per cent 
MgCh + 
6 H 2 O 

G. per 
liter 

Lbs. per 
cu. It. 

1 Lbs. 
gal. 

2.1 

1.0146 

4.270 

43.32 

2.705 

0.3616 

4.4 

1.0311 

8.540 

88.06 

5.497 

0.7349 

6.6 

1.0478 

12.81 

134.2 

8.380 

1.120 

8.8 

1.0646 

17.08 

181.8 

11.35 

1.518 

10.9 

1.0816 

21.35 

230.9 

14.42 

1.927 

13.1 

1.0989 

25.62 

281.6 

17.58 

2.350 

15.1 

1.1164 

29.89 ! 

333.7 

20.83 

2.785 

17.2 

1.1342 

34.16 

387.5 

24.19 

3.233 

19.2 

1.1523 

38 43 1 

442.8 

27.65 

3.696 

21.1 

1.1706 

42.70 < 

499.9 

31 21 

4.172 

26.0 

1.2184 

53.38 ! 

650.4 

40.60 

5.427 

30.7 

1.2688 

64.05 

812.7 

50.73 

6.782 


1584 




MAGNESIUM CHLOSIBS 

Specific Gravity op Aqueous Magnesium Chloride Solu- 
tions AT 14 ° C. (OUDEMANS) 


B6. 

Sp. gr. 

Per cent 
MgCh + 
6H2O 

G. per 
liter 

Lbe. per 
cu. ft. 

Lbs. per 
gal. 

0.5 

1.0033 

1 

10.03 

0.6263 

0.0837 

1.1 

1.0073 

2 

20.15 

1.268 

0.1681 

1.6 

1.0113 

3 

30.34 

1.894 

0.2632 

2.2 

1.0154 

4 

40.62 

2.536 

0.3390 

2.8 

1.0194 

5 

60.97 

3.182 

0.4254 

3.3 

1.0234 

6 

61.40 

3.833 

0.5124 

3.9 

1.0274 

7 

71.92 

4.490 

0.6002 

4.4 

1.0314 

8 

82.61 

6.151 

0.6886 

6.0 

1.0355 

9 

93.20 

5.818 

0.7777 

6.5 

1.0395 

10 

104.0 

6.489 

0.8675 

6.0 

1.0435 

11 

114.8 

7.166 

0.9579 

6.6 

1.0476 

12 

125.7 

7.848 

1.049 

7.1 

1.0517 

13 

136.7 

8.536 

1.141 

7 7 

1.0558 

14 

147.8 

9.227 

1.234 

8 2 

1 0599 

15 

159.0 

9.925 

1.327 

8.7 

1.0641 

16 

170.3 

10.63 

1.421 

9 3 

1.0682 

17 

181.6 

11.34 

1.515 

9.8 

1.0724 

18 

193 0 

12.05 

1.611 

10 3 

1.0765 

19 

204.5 

12.77 

1.707 

10.8 

1 0807 

20 1 

216.1 

13.49 

1 804 

11.4 

1.0849 

21 

227.8 

14.22 

1.901 

11.9 

1.0891 

22 ! 

239.6 

14 96 

2.000 

12 4 

1.0933 

23 

251.6 

15.70 

2.098 

12.9 

1 0976 

24 

263.4 

16.44 

2.198 

13 4 

1.1018 

25 

275.5 

17 20 

2.299 

13 9 

1.1061 

26 

287.6 

17.95 

2.400 

14.4 

1.1103 

27 1 

299 8 

18.71 

2.502 

14.9 

1.1146 

28 

312.1 

19.48 

2.604 

15 4 

1.1189 

29 

324.5 

20.26 

2 708 

15.9 

1 . 1232 

30 

337.0 

21.04 

2.812 

16 ..4 

1 . 1275 

31 

.349.5 

21.82 

2.917 

16.9 

1 1319 

32 

362.2 

22.61 

3.023 

17.4 

1 . 1363 

33 

375 0 

23.41 

3.129 

17.9 

1 . 1407 

34 

387 8 

24.21 

3.237 

18.4 

1 . 1461 

35 

400.8 

25.02 

3.345 

18.9 

1 . 1495 

36 

413 8 

25.83 

3.463 

19 4 

1 . 1640 

37 

427 0 

26.66 

3.563 

19 8 

1.1584 

38 

440 2 

27.48 

3.673 

20.3 

1.1628 

39 

453.5 

28.31 

3.784 

20.8 

1 . 1673 

40 

466 9 

29.16 

3.897 

21.3 

1.1718 

41 

480.4 

29 99 

4.009 

21.7 

[ 1 . 1763 

42 

494.0 

30.84 

4.123 

22 2 

1 . 1809 

43 

507.8 

31.70 

4.238 

22 7 

1 . 1855 

44 

521 6 

32.66 

4.353 

23.2 

1 . 1901 

45 

535.5 

33.43 

4.469 

23.6 

1 . 1948 

46 

549.6 

34.31 

4.587 

24.1 

1 1995 

47 

563.8 

35.19 

4.706 

24.6 

1.2042 

48 

578.0 

36.08 

4.824 


1585 






MAGNESIUM CHLORmS (CdAtinued) 

Specific Gravity of Aqueous Magnesium Chloride Solu- 
tions AT 14 ® C. (OUDEMANS) 


B4. 

Sp. gr. 

Per oent 
MgCla 

G. per 
liter 



0.5 

1.0033 

0.47 

4.699 

0.2934 

0.0392 

1.1 

1.0073 

0.94 

9.436 

0.5891 

0.0787 

1.6 

1.0113 

1.41 

14.21 

0.8871 

0.1186 

2.2 

1.0154 

1.87 

19.02 

1.188 

0.1588 

2.8 

1.0184 

2.34 

23.87 

1.490 

0.1992 

3.3 

1.0234 

2.81 

28.76 

1.795 

0.2400 

3.0 

1.0274 

3.28 

33.68 

2.103 

0.2811 

4.4 

1.0314 

3.75 

38.65 

2.413 

0.3225 

5.0 

1.0355 

4.22 

43.65 

2.725 

0.3643 

5.5 

1.0305 

4.68 

48.69 

3.036 

0.4063 

6.0 

1.0435 

5.15 

53.76 

3.356 

0 4487 

6.6 

1.0476 

5.62 

58.88 

3.676 

0.4914 

7.1 

1.0517 

6.09 

64.04 

3.698 

0.5344 

7.7 

1.0558 

6.56 

69.23 

4.322 

0.5777 

8.2 

1.0569 

7.03 

74.46 

4.649 

0.6214 

8.7 

1.0641 

7.49 

79.74 

4.678 

0.6655 

6.3 

1.0682 

7.96 

85.05 

5.310 

0 7098 

6.8 

1.0724 

8.43 

90.41 

5.644 

0.7545 

10.3 

1.0765 

8.90 

95.80 

5.980 

0.7995 

10.8 

1.0807 

9.37 

101.2 

6.320 

0.8448 

11.4 

1.0848 

9.84 

106.7 

6.661 

0.8605 

11.6 

1.0891 

10.3 

112.2 

7.006 

0.9365 

12.4 

1.0933 

10.8 

117.8 

7.352 

0.9829 

12.6 

1.0976 

11.2 

123.4 

7.702 

1.030 

13.4 

1.1018 

11.7 

129.0 

8.054 

1.077 

13.6 

1.1061 

12.2 

134.7 

8.409 

1.124 

14.4 

1.1103 

12.6 

140.4 

8.765 

1.172 

14.6 

1.1146 

13.1 

146.2 

9.125 

1.220 

15.4 

1.1189 

13.6 

152.0 

9.487 

1.268 

15.6 

1 . 1232 

14.1 

157.8 

9.862 

1.317 

16.4 

1 . 1275 

14.5 

163.7 

10.22 

1.366 

16.6 

1.1319 

15.0 

169.6 

10.59 

1.416 

17.4 

1 . 1363 

15.5 

175.6 

10.96 

1.466 

17.8 

1 . 1407 

15.9 

181.7 

11.34 

1.516 

18.4 

1.1451 

16.4 

187.7 

11.72 

1.567 

18.6 

1 . 1465 

16.9 

193.8 

12.10 

1.617 

16.4 

1.1540 

17 3 

200.0 

12.48 

1.669 

16.8 

1 . 1584 

17.8 

206.2 

12.87 

1.721 

20.3 

1 . 1628 

18.3 

212.4 

13.26 

1.773 

20.8 

1.1673 

18.7 

218.7 

13.65 

1.825 

21.3 

1.1718 

19.2 

225.0 

14.05 

1.878 

21.7 

1 . 1763 

19.7 

231.4 

14.45 

1.931 

22.2 

1.1809 

20.1 

237.8 

14.85 

1.985 

22.7 

1 . 1855 

20.6 

244.3 

15.25 

2.039 

23.2 

1 . 1901 

21.1 

250 8 

15.66 

2.093 

23.6 

1 . 1948 

21.5 

257.4 

16.07 

2.148 

24.1 

1.1995 

22 0 

264.1 

16.48 

2.204 

24.6 

1.2042 

22.5 

270 7 

16.90 

2.259 


1586 







MAGNESIUM SUXFATE 


Specific Gravity op Aqueous Magnesium SuIiPATe Solu* 


20 ® 

TIONS AT -Jo 


a* 


B4. 

Sp. gr. 

Per cent 
MgSOi 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. 

2.6 

1.0186 

2 

20.37 

1.272 

0.1700 

6.5 

1.0392 

4 

41 57 

2.595 

0.3469 

8.2 

1.0602 

6 

63 61 

3.971 

0.6309 

10.9 

1.0816 

8 

86.53 

5.402 

0.7221 

13.6 

1.1034 

10 

110.3 

6.889 

0.9208 

16.2 

1.1256 

12 

135.1 

8.432 

1.127 

18.7 

1.1484 

14 

160.8 

10.04 

1.342 

21 3 

1.1717 

16 

187.5 

11.70 

1.664 

23.3 

1.1955 

18 

215.2 

13.43 

1.796 

26.1 

1.2198 

20 

244.0 

15.23 

2.036 

28 5 

1.2447 

22 

273.8 

17.09 

2.285 

30.8 

1.2701 

24 

304.8 

19.03 

2.544 

33 1 

1 2961 

26 

337.0 

21.04 

2.812 


B4. 

Sp gr. 

2 6 

1.0186 

5 5 

1.0392 

8.2 

1.0602 

10.9 

1.0816 

13.6 

1 . 1034 

16 2 

1 1256 

18.7 

1.1484 

21 3 

1 1717 

23 3 

1 . 1955 

26.1 

1 2198 

28.5 

1.2447 

30 8 

1.2701 

33.1 

1.2961 


Per cent 
MgS04 -f 
7 H 2 O 

G. per 
liter 

4.095 

41.71 

8.190 

85.11 

12.29 

130.3 

16 38 

177 2 

20.48 

225.9 

24.57 

276.6 

28 67 

329.2 

32 76 

383.9 

36.86 

440 6 

40.95 

499.5 

45 05 

560.7 

49.14 

624.2 

53.24 

690.0 


Lbs. per 
cu. It. 

Lbs per 
gal. 

2.604 

0.3481 

5.314 

0.7103 

8.131 

1.087 

11.06 

1.479 

14.10 

1.886 

17.27 

2.308 

20.55 

i 2.747 

23.96 

3.203 

27.51 

3.677 

31.18 

4.169 

35.00 

4.679 

38.96 

5.209 

43.08 

5.758 


ir,87 









NICKEL CHLORIDE 


BPBcaFio Gravitt of Aqueous Nickel Chloride Solutions 



C.* 


B 6 , 

Sp. gr. 

Per cent 
NiCl2 

G per 
liter 

Lbs. per 
cu. ft. 

Lba. per 
gal. 

1.2 

1.008 

1 

10.08 

0.6293 

0.0841 

2.6 

1.018 

2 

20.36 

1.271 

0.1699 

5.2 

1.037 

4 

41.48 

2.589 

0.3462 

7.8 

1.057 

6 

63.42 

3.959 

0.5293 

10.5 

1.078 

8 

86.24 

5.384 

0.7197 

13.1 

1.099 

10 

109.9 

6.861 

0 9171 

15.7 

1.121 

12 

134.5 

8.398 

1.123 

18.1 

1.143 

14 

160.0 

9.990 

1 335 

20.8 

1.167 

16 

186.7 

11.66 

1.558 

23.3 

1.191 

18 

214.4 

13.38 

1.789 

25.7 

1.215 

20 

243.0 

15.17 

2 028 

31.7 

1.280 

25 

320.0 

19.98 

2.670 

37.8 

1.353 

30 

405.9 

25.34 

3.387 


588 







NICKEL NITRATE 


Specific Gravity of Aqueous Nickel Nitrate SoLunoiia 


AT 


20 ® 

4 ® 


a* 


B6. 

Sp. gr. 

Per cent 
Ni(NOi)j 

G. per 
liter 

Lbs. per 
cu, ft. 

Lbs. p^r 
gal. 

1.0 

1.007 

1 

10,07 



2.1 

1.015 

2 

20.30 

1.267 

0.1694 

4.6 

1.033 

4 

41.32 

2.579 

0.3448 

6.9 

1.050 

6 

63.00 

3.933 

0.5258 

9.4 

1.069 

8 

85.52 

5.339 

0.7137 

11.7 

1.088 


108.8 

6.792 

0.9080 

14.0 

1.107 


132.8 

8.293 

1.109 

16.3 

1.127 


157.8 

9.850 

1.317 

18.7 

1.148 


183.7 

11.47 

1.533 

21.0 

1.169 


210.4 

13.14 

1.756 

23.3 

1.191 


238.2 

14.87 

1.988 

28.9 

1.249 


312.3 

19.49 

2.606 

34.4 

1.311 

30 

393.3 

24.55 

3.282 

39.7 

1.377 

35 

482.0 

30.09 

4.022 


NICKEL SULFATE 


Specific Gravity of Aqueous Nickel Sulfate Solutions 


AT 



B4. 

Sp. gr. 

Per cent 
NiSOi 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.3 

1.009 

1 

10.09 

0.6299 

0.0842 

2.8 

1.020 

2 

20.40 

1.274 

0.1702 

5.8 

1.042 

4 

41.68 

2.602 

0.3478 

8.6 

1.063 

6 

63.78 

3.982 

0 5323 

11.4 

1.085 

8 

86.80 

5.419 

0.7244 

14.3 

1.109 

10 

110.9 

6.923 

0.9255 

17.0 

1.133 

12 

136.0 

8.488 

1.135 

19.8 

1.158 

14 

162.1 

10.12 

1.353 

22.4 

1.183 

16 

189.3 

11.82 

1.680 

25.1 

1.209 

18 

217.6 

13.59 

1.816 


1589 














HITmC ACID 

SPBcmo Geavity op Aotruous Nitric Acw Solutions 


B€. 

Sp. gr. 

Per cent 
HNO» 

G. per 
liter 

Lbs. per 
cu. it. 

Lbs. per 
gal. 

0.6 

1.0036 

1 

10.04 

0.6265 

0.0838 

1.3 

1.0091 

2 

20.18 

1.260 

0.1684 

2.1 

1.0146 

3 

30.44 

1.900 

0.2540 

2.9 

1.0201 

4 

40.80 

2.647 

0.3405 

3.6 

1.0256 

6 

51.28 

3.201 

0.4279 

4.4 

1.0312 

6 

61.87 

3.862 

0.6163 

5 2 

1.0369 

7 

72.68 

4.531 

0.6067 

5.9 

1.0427 

8 

83.42 

5.207 

0.6961 

6.7 

1.0485 

9 

94.37 

5.891 

0.7875 

7.5 

1.0543 

10 

105.4 

6.582 

0.8798 

8.2 

1.0602 

11 

116.6 

7.280 

0.9782 

9.0 

1.0661 

12 

, 127.9 

7.98G 

1.068 

9.8 

1.0721 

13 

139.4 

8.701 

1.163 

10.5 

1.0781 

14 

150.9 

9.422 

1.260 

11.3 

1.0842 

15 

162.6 

10.16 

1.357 

12.0 

1.0903 

16 

174.4 

10.89 

1.46C 

12.8 

1.0964 

17 

186.4 

11.64 

1.555 

13.5 

1.1026 

18 

198.6 

12 39 

1.656 

14.2 

1.1088 

19 

210 7 

13.15 

1.758 

16.0 

1.1160 

20 

223 0 

13.92 

1.861 

16.7 

1 1213 

21 

236.6 

14.70 

1.965 

16.4 

1.1276 

22 

248 1 

15.49 

2.070 

17.1 

1 . 1340 

23 

260.8 

16 28 

2.177 

17.9 

1 . 1404 

24 

273.7 

17.09 

2.284 

18.6 

1.1469 

25 

286.7 

17.90 

2.393 

19.4 

1.1534 

26 

299.9 

18 72 

2.503 

20 0 

1 1600 

27 

313.2 

19 56 

2 614 

20.7 

1 . 1666 

28 

326.6 

20.39 

2.726 

21.4 

1 . 1733 

29 

340.3 

21.24 

2.840 

22.1 

1.1800 

30 

354 0 

22.10 

2.954 

22.8 

1.1867 

31 

367.9 

22.97 

3.070 

23.5 

1 . 1934 

32 

381.9 

23.84 

3.187 

24.2 

1 . 2002 

33 

396.1 

24.73 

3.305 

24.9 

1.2071 

34 

410.4 

25.62 

3.425 

26.6 

1.2140 

35 

424.9 

26.53 

3.546 

26.2 

1 . 2205 

36 

439.4 

27.43 

3.667 

26.8 

1 . 2270 

37 

454 0 

28.34 

3.789 

27.5 

1.2335 

38 

468 7 

29.26 

3.912 

28.1 

1 . 2399 

39 

483 6 

30.19 

4.035 

28.7 

1.2463 

40 

498.5 

31.12 

4.160 

29.3 

1.2527 

41 

613 6 

32 06 

4.286 

29.8 

1 . 2591 

42 

628.8 

33 01 

4.413 

30.4 

1.2655 

43 

544 2 

33.97 

4.541 

31.0 

1.2719 

44 

659.6 

34 94 

4.670 

31.6 

1 . 2783 

45 

575 2 

35 91 

4 800 

32.1 

1.2847 

40 

691.0 

36.89 

4.932 

32.7 

1.2911 

47 

606.8 

1 37.88 

5.064 

83.2 

1.2975 

48 

622.8 

38.88 

5.197 

33.8 

1.3040 

49 

639 0 

1 39 89 

5.332 

34.8 

1.3100 

60 

655.0 

40 89 

5.466 

34.8 

1.3160 

51 

671.2 

n 90 

6.601 

36.3 

1.3219 

52 

687.4 

42.91 

6.736 

36.8 

1.3278 

63 

703.7 

43.93 

i 5.873 

36.3 

1.3336 

54 

720.1 

44.96 

i 6.010 


1500 










NITRIC ACID (Coiitinued) 

Specific Gravity op Aqueous Nitric Acid Solutions 



B6. 

Sp. gr. 

Per cent 
HNOa 

Gj per 
liter 

Lbs. per 
ou. ft. 

! 

Lbs. ^r 

36.7 

1.3393 

55 

736.6 

45.98 

6.147 

37.2 

1.3449 

56 

753.1 

47.02 

6.285 

37.6 

1.3505 

57 

769.8 

48.06 

6.424 

38.1 

1.3560 

58 

786.5 

49.10 

6.563 

38.5 

1.3614 

59 

803.2 

60.14 

6.703 

38.9 

1.3667 

60 

820.0 

51.19 

6.843 

39.3 

1.3719 

61 

836.9 

52.24 

6.984 

39.7 

1.3769 

62 

i 853.7 

53.29 

7.124 

40.1 

1.3818 

63 

870.5 

64.34 

7.265 

40.4 

1 . 3866 

64 

887.4 

65.40 

7.406 

40.8 

1.3913 

65 

904.3 

56.46 

7.547 

41.1 

1.3959 

66 

921.3 

57.51 

7.688 

41.5 

1.4004 

67 

938.3 

58.57 

7.830 

41.8 

1.4048 

68 

956.3 

59.63 

7.972 

42.1 

1.4091 

69 

972.3 

60.70 

8.114 

42.4 

1.4134 

70 

989.4 

61.76 

8.257 

42.7 

1.4176 

71 

1006 1 

62.83 

8.399 

43.0 

1.4218 

72 

1024 

63.91 

8.543 

43.3 

1.4258 

73 

1041 

64.98 

8.686 

43.6 

1.4298 I 

74 

1058 

66.05 

8.830 

43.9 

1.4387 

75 

1075 

67.13 

8.973 

44.1 

1.4375 

76 

1093 

68.20 

9.117 

44.4 

1.4413 

77 

1110 

69.28 

9.262 

44.7 

1.4450 

78 

1127 

70.36 

9.406 

44.9 

1.4486 

79 

1144 

71.44 

9.550 

45.1 

1.4521 

80 1 

1162 

72.52 

9.694 

45.4 

1.4555 

81 1 

1179 

73.60 

9.839 

45.6 

1.4.589 

82 

1196 

74.68 

9.983 

45.8 

1.4622 

83 1 

1214 

76.76 

10.13 

46.1 

1.4655 

84 i 

1231 

76.85 

10.27 

46.3 

1.4686 

85 

1248 

77.93 

10.42 

46.5 

1.4716 

86 

1266 1 

79.01 

10.56 

46.7 

1.4745 

87 

1283 

80.08 

10.71 

46.8 

1.4773 

88 

1300 

81.16 

10.85 

47.0 

1.4800 

89 

1317 

82.23 

10.99 

47.2 

1.4826 

90 

1334 

83.30 

11.14 

47.4 

1.4850 

91 

1351 

84.36 

11.28 

47.5 

1.4873 

92 

1368 

85.42 

11.42 

47.6 

1.4892 

93 

1385 

86.46 

11.56 

47.8 

1.4912 

94 

1402 

87.51 

11.70 

47.9 

1.49.32 

95 

1419 

88.56 

11.84 

48,0 

1.4952 

96 

1436 

89.61 

11.98 

48.2 

1.4974 

97 

1452 

90.67 

12.12 

48.4 

1.5008 

98 

1471 

91.82 

12.27 

48.7 

1.5056 

99 

1491 

93.05 

12.44 

49.2 

1.6129 

100 

1513 

94.45 

12.63 


1591 







NITRIC ACID 

Authority — W. C. Ferguson 

This table has been approved and adopted as a Standard 
the Manufacturing Chemists^ Association of the United 
States. 

Specific Gravity determinations were made at 60® F., com- 
part with water at 60° F. 

JYom the Specific Gravities, the corresponding degrees Baum6 
were calculated by the following formula: 

Baum6 - 145 - g, — ^ — 

Sp. Gr. 

Baum6 Hydrometers for use with this table must be graduated 
by the above formula, which formula should always be printed 
on the scale. 

Atomic weights from F. W. Clarke’s table of 1901. 0 « 16. 

Allowance for Temperatoe 

At 10®~20® B4. — 1/30® B4. or .00029 Sp. Gr. « 1® F. 

20® -30° BA — 1/23° B6. or .00044 ” - 1° F. 

30® -40® B6.— 1/20® B4. or .00060 ” ” « 1® F. 

40® -48.5® BA — 1/17® B4. or .00084 ” ’’ = 1® F. 



Sp. gr. 

Tw .® 

Per cent 
HNOa. 

Bfi ." 

Sp. gr. 

Tw.® 

Per cent 
HNO». 

10.00 

1.0741 

14.82 

12.86 

15.25 

1.1176 

23.52 

19.70 

10.25 

1.0761 

15.22 

13.18 

15.50 

1.1197 

23.94 

20.02 

10.50 

1.0781 

15.62 

13.49 

15.75 

1.1219 

24.38 

20.36 

10.75 


16.02 

13.81 

16.00 

1.1240 

24.80 

20.69 

11.00 

1.0821 

16.42 

14.13 

16.25 

1.1262 

25.24 

21.03 

11.25 

1.0841 

16.82 

14.44 

16.50 

1.1284 

25.68 

21.36 

11.50 

1.0861 

17.22 

14.76 

16.75 

1.1306 

26.12 

21.70 

11.75 

1.0881 

17.62 

■PiliWi 

17.00 

1.1328 

26.56 

22.04 

12.00 


18.04 

15.41 

17.25 

1.1350 

27.00 

22.38 

12.25 

1.0922 

18.44 

15.72 

17.50 

1.1373 

27.46 

22.74 

12.50 

1.0943 

18.86 

16.05 

17.75 

1.1395 

27.90 

23.08 

12.75 


19.28 

16.39 

18.00 

1.1417 

28.34 

23.42 

13.00 

1.0985 

19.70 

16.72 

18.25 

1.1440 

28.80 

23.77 

13.25 


20.12 

MMm 

18.50 

1.1462 

29.24 

24.11 

13.50 

1.1027 

20.54 

17.38 

18.75 

1.1485 

29.70 

24.47 

13.75 

1.1048 


17.71 

19.00 

1.1508 

30.16 

24.82 

14.00 

1.1069 

21.38 


19.25 

1.1531 

30.62 

25.18 

14.25 

1.1090 

Emm 

18.37 

19.50 

1.1554 

31.08 

25.53 

14.50 

1.1111 

22.22 


19.75 

1.1577 

31.54 

25.88 

14.75 

1.1132 

22.64 

19.02 

20.00 

1.1600 

32.00 

26.24 

15.00 

1.1154 


19.36 

20.25 

1.1624 

i 

32.48 

26.61 


1592 








NITRIC ACID (Continued) 


B6* 


Sp. gr. 


Tw." 


Per centH » 


Sp. gr. 


Tw.^ 


Per cent 
HNO«. 



43.89 

44.34 
44.78 
45.24 
45.68 
46.14 
46.58 
47.04 
47.49 

47.95 

48.42 

48.90 

49.35 

49.83 

50.32 

50.81 

51.30 

51.80 

52.30 

52.81 

53.32 

53.84 

54.36 
54.89 

55.43 
55.97 
56.52 
57.08 
57.65 
58.23 

58.82 

59.43 
60.06 
60.71 
61.38 
62.07 
62.77 
63.48 
64.20 
04.93 
65.67 
66.42 
67.18 

67.95 


1593 

















NITRIC ACID (Cdniiniied) 


BA* 

Sp.gr. 

Tw.* 

Per cent 
HNO». 

BA.* 

Sp. gr. 

Tw.* 

Per cent 
HNO.. 

42.50 

1.4146 

82.92 

68.73 

m 

1.4573 

91.46 

79.03 

42.75 

1.4181 

83.62 

69.52 

45.75 

KSSE 

92.20 

80.04 

43.00 

1.4216 

84.32 


Igrtilrjl 

1.4646 

92.92 

81.08 

43.25 

1.4251 

85.02 

71.15 

46.25 

1.4684 

93.68 

82.18 

43.50 

1.4286 

85.72 

71.98 


1.4721 

94.42 

83.33 

43.75 

1.4321 

86.42 

72.82 

! 46.75 

1.4758 

95.16 

84.48 

44.00 

1.4356 

87.12 

73.67 

mVMfA] 

1.4796 

95.92 

85.70 

44.25 

1.4392 

87.84 

74.53 

47.25 

1.4834 

96.68 

86.98 

44.50 

1.4428 

88.56 



1.4872 

97.44 

88.32 

44.75 


89.28 

76.28 

47.75 

mSMM 


89.76 

45.00 

1.4500 

90.00 

77.17 


1.4948 

98.96 

91.35 

45.25 


90.72 

■ 




93.13 

95.11 


1594 













OXALIC ACID 

Specific Gravity of Aqueous Oxalic Acid Solutions 
AT 17.5® C. (Gerlach) 


B4. 

Sp. gr. 

Per cent 
HjCaOi + 
2 H 2 O 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.5 

1.0035 

1 

10.04 

0.6265 

0.0837 

1.0 

1.0070 

2 

20.14 

1.257 

0.1681 

1.5 

1.0105 

3 

30 32 

1.892 

0.2530 

2.0 

1.0140 

4 

40.56 

2.532 

0.3385 

2.5 

1.0175 

5 

50.88 

3.176 

0.4246 

3.0 

1.0210 

6 

61.26 

3.824 

0.5112 

3.5 

1.0245 

7 

71.72 

4.477 

0.5985 

4.0 

1.0280 

8 

82 24 

5.134 

0.6863 

4.4 

1.0315 

9 

92.84 

5.795 

0.7747 

4.9 

1.0350 

10 

103 5 

6.461 

0.8637 

5.4 

1.0385 

11 ! 

114.2 

7.131 

0.9533 

5.8 

1.0420 

12 

125 0 

7.806 

1.043 

6.3 

1.0455 

13 

135.9 

8.485 

1.134 


B6. 

Sp. gr. 

! 

Per cent 
HaCaO* 

G per 
liter 

Lbs. per 
cu. it. 

Lbs. per 
gal. 

0.5 

1.0035 

0.71 

7.166 

0.4474 

0 0598 

1.0 

1.0070 

1.43 

14.38 

0.8979 

0.1200 

1.5 

1.0105 

2.14 

21.65 

1.351 

0.1807 

2.0 

1.0140 

2.86 

28.97 

1.808 

0.2417 

2 5 

1.0175 

3.57 

36.33 

2.268 

0.3032 

3.0 

1.0210 

4 28 

43.75 

2.731 

0.3651 

3.5 

1.0245 

5.00 

51.21 

3.197 

0.4274 

4.0 

1.0280 

5.71 

58.73 

3.666 

0.4901 

4 4 

1.0315 

6.43 

66.30 

4.139 

0.5533 

4.9 

1.0350 

7.14 

73 91 

4.614 

0.6168 

5.4 

1.0385 

7.86 

81 58 

5.093 

0.6808 

5.8 

1.0420 

8.57 

89 30 

5.574 

0.7452 

6.3 

1.0455 

9.28 

97 06 

6.059 

0.8100 








PERCHLOEIC ACID 


Specific Gravity of Aqueous Perchloric Acid Solutions 


AT 


15 

4 ^ 


C.* 


Sp. gr. 

Per cent 
HC104 

G. per 
liter 

Lbs. per 

CU. It. 

Lbs. per 
gal. 

1 005 

1 

10 05 

6274 

.0839 

1.011 

2 

20 22 

1.262 

.1687 

1.023 

4 

40.91 

2.554 

.3414 

1.036 

6 

62.09 

3.876 

.5181 

1.047 

8 

83 77 

6.229 

.6001 

1.060 

10 

106 0 

6.615 

.8843 

1.073 

12 

128 7 

8.035 

1 074 

1.086 

14 

152.0 

9.490 

1.260 

1.100 

16 

175.9 

10.98 

1 468 

1.114 

18 

200.4 

12.61 

1.673 

1.128 

20 

225 6 

14.08 

1 882 

1.143 

22 

261 4 

15.69 

2 098 

1 168 

24 

277.9 

17.36 

2 319 

1.174 

26 

305 2 

19.06 

2.547 

1.190 

28 

333 2 

20 80 

2.781 

1.207 

30 

362 0 

22.60 

3 021 

1 224 

32 

391 6 

24.45 

3 268 

1 . 242 

34 

422 2 

26 . 36 

3 523 

1 260 

36 

453 7 

28 32 

3 786 

1.279 

38 

486.2 

30.36 

4.067 

1 299 

40 

519.6 

32 44 

4 336 

1 362 

45 

608 4 

37 98 

5 078 

1.410 

50 

705 2 

44 02 

5 886 

1.473 

66 

810 3 

50 58 

6 762 

1 539 

60 

923 3 

57 64 

7 705 

1 606 

66 

1044 

65 16 

8 711 

1 674 

70 

1172 

73 13 

9 777 


25° 

Specific Gravity of 65 to 75% Solution at C. 


Based on values reported by G. Frederick Smith and O. E. 
Goehler, Ind. and Eng. Chem. 3 , 61, 1931 


1.597 

66 0 

1088 

64.79 

8 661 

1.603 

65 5 

1050 

65.56 

8 764 

1.610 

66 0 

1063 

66.34 

8 868 

1.617 

66.5 

1075. 

67.12 

8 973 

1.624 

67.0 

1088. 

67 91 

9 078 

1.630 

67.5 

1101 

68 70 

9 184 

1.637 

68,0 

1113. 

69.50 

9.290 

1.644 

68 5 

1126 

70.30 

9 397 

1.661 

69 0 

1139 

71.10 

9.504 

1.657 

69 5 

1152 

71.91 

9.613 

1.664 

70 0 

1165 

72.72 

9.722 

1 671 

70.5 

1178 

73 54 

9 831 

1.678 

71.0 

1191 

74.36 

9.940 

1.684 

71.5 

1204 

75 18 

10.06 

1 691 

72 0 

1218 

76.01 

10 16 

1 698 

72.5 

1231 

76 84 

10 27 

1.704 

73 0 

1244. 

77 68 

10 38 

1.711 

73.5 

1258 

78.52 

10.60 

1.718 

74.0 

1271 . 

79 30 

10 61 

1.725 

74 5 

1285 

80 21 

10 72 

1.731 1 

75 0 

1298 

81 06 

10 84 


159G 





Specific Gbavitt 


PHOSPHORIC ACID 
OF Aqueous Phosphokic Acid SoLunoKS 


B6. 

Sp. gr. 

Per cent 
HiP04 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.6 

1.0038 

1 

10.04 

0.6266 

0.0838 

1.3 

1.0092 

2 

20.18 

1.260 

0.1684 

2.8 

1.0200 

4 

40.80 

2.547 

0.3405 

4.3 

1.0309 

6 

61.85 

3.861 

0.5162 

5.8 

1.0420 

8 

83.36 

5.204 

0.6957 

7.3 

1.0532 

10 

105.3 

6.575 

0.8789 

8.8 

1.0647 

12 

127.8 

7.976 

1.066 

10.3 

1.0764 

14 

150.7 

9.408 

1.258 

11.8 

1.0884 

16 

174.1 

10.87 

1.453 

13.3 

1.1008 

18 

198.1 

12.37 

1.654 

14.8 ! 

1.1134 

20 

222.7 

13.90 

1.858 

16.3 

1 . 1263 

22 

247.8 

15.47 

2.068 

17.8 

1.1395 

24 

273.5 

17.07 

2 282 

19.2 

1 . 1529 

26 

299.8 

18.71 

2.501 

20 7 

1.1665 

28 

326.6 

20.39 

2.726 

22.2 

1.1805 

30 

354 2 

22.11 

2.955 

25.8 

1.216 

35 

425.6 

26.57 

3.552 

29.4 

1.254 

40 

501.6 

31.31 

4.186 

32.9 

1.293 

45 

581.9 

36.32 

4.856 

36 4 

1.335 

50 

667.5 

41.67 

5.570 

39 9 

1.379 

55 

758.5 

47.35 

6.329 

43.3 

1.426 

60 

855.6 

53.41 

7.140 

46.7 

1.475 

65 

958.8 

59.85 

8.001 

50.0 

1.526 

1 70 

1068 

66.68 

8.914 

53.2 

1.579 

75 

1184 

73.93 

9.883 

56.2 

1.633 

80 

1306 

81.55 

10.90 

59.2 

1.689 

85 

1436 

89.62 

11.98 

62.0 

1.746 

90 

1571 

98.10 

13.11 

63.1 

1.770 

92 

1628 

101.7 

13.59 

64.2 

1.794 

94 

1686 

105.3 

14.07 

65.3 

1.819 

96 

1746 

109.0 

14.57 

66.4 

1.844 

98 

1807 

112.8 

15.08 

67.6 

1.870 

100 

1870 

116.7 

15.61 


1597 








1598 










POTASSIUM BROMIDE 

SpBCiyic Gravity of Aqueous Potassium Broioue SoLunoNfi 



B4. 

Sp. gr. 

Per cent 
KBr 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0 8 

1 0054 

1 

10.05 

0.6276 

0.0839 

1.8 

1.0127 

2 

20.25 

1.264 

0.1690 

3.9 

1.0275 

4 

41.10 

2.566 

0.3430 

5.9 

1.0426 

6 

62.56 

3.905 

0.5220 

8.0 

1.0581 

8 

84.65 

5.284 

0.7064 

10.0 

1.0740 

10 

107.4 

6.705 

0.8963 

12.0 

1.0903 

12 

130.8 

8.168 

1.092 

14.0 

1.1070 

! 14 

155.0 

9.675 

1.293 

16.0 

1.1242 

16 

179.9 

11.23 

1.501 

18.0 

1.1419 

18 

205.5 

12.83 

1.715 

20 0 

1.1601 

20 

232.0 

14.48 

1.936 

22 0 

1.1788 

22 

259.3 

16.19 

2.164 

24.0 

1 . 1980 

24 

287.5 

17.95 

2.399 

25 9 

1.2178 

26 

316.6 

19.77 

2 642 

27 9 

1 .2383 

28 

346.7 

21.64 

2.893 

29 9 

1 2593 ! 

30 

377.8 

23.58 

3.153 

34.7 

1.3147 

35 

460.1 

28.73 

3.840 

39.5 

1 3746 

40 

1 

549.8 

34.32 

4.589 


POTASSIUM CARBONATE 


Specific Gravity of Aqueous Potassium Carbonate Solu- 


tions AT 



Be. 

Sp. gr. 

Per cent 
K 2 CO 3 

> G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.0 

1.0072 

1 

10.07 

0.6288 

0.0841 

2.3 

1.0163 

2 

20 33 1 

1.269 

0.1696 

4.8 

1 0345 

4 

41 38 

2.583 

0.3453 

7.3 

1.0529 

6 

63.17 

3.944 

1 0.5272 

9.7 

1 0715 

8 

85.72 

5.351 

0 7154 

12.0 

1.0904 

10 

109 0 

6.807 

0.9100 

14.3 

1.1096 

12 

133.2 

8.312 

1.111 

16.6 

1.1291 

14 

158.1 

9.868 

1.319 

18.8 

1.1490 

36 

183.8 1 

11.48 

1.534 

21.0 

1.1692 

18 

210.5 

13.14 

1.756 


1599 




POTASSIUM CARBONATE (Continued) 

Sjpbcipic Gbavity of AQtTBOus Potassium Cakbonate Solu- 

20 ° 

TIONB AT C * 

4 



Sp gr. 

Per cent 
KtCOs 

G. per 
liter ; 

Lbs. per 
cu. ft 

Lbs. per 
gal. 

23.1 

1.1898 

20 

238.0 

14.86 

1.986 

25.2 

1.2107 

22 

266.4 

16.63 

2 223 

27.3 

1.2320 

24 

295.7 

18.46 

2.468 

29.3 

1.2536 

26 

325.9 

20.35 

2.720 

31.3 

1.2756 

28 

357.2 

22.30 

2.981 

33.3 

1.2979 

30 

389.4 

24.31 

3.249 

38.0 

1.3548 

35 

474.2 

29.60 

3.957 

42.5 

1.4141 

1 40 

565.6 

35.31 

4.720 

46.8 

1.4759 

45 

664.2 

41.46 

5.543 

50.9 

! 1.5404 

j 50 

770.2 

48.08 

6.427 


POTASSIUM CHLORIDE 

Specific Gravity op Aqueous Potassium Chloride Solu- 

tions at C.* 

4 


Be. 

Sp. gr 

Per cent 
KCl 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs per 
gal 

0.7 

1.0046 

1 

10 05 

0 6271 

0 0838 

1.6 

1.0110 

2 

20 22 

1.262 

0 1687 

3.4 

1.0239 

4 

40 96 

2.557 

0 3418 

5.2 

1.0369 

6 

62.21 

3.884 

0 5192 

6.9 

1.0500 

8 

84.00 

5.244 

0.7010 

8.6 

1 0633 

10 

106 3 

6 638 

0 8874 

10.3 

1 0768 

12 

129 2 

8.067 

1 078 

12.0 

1 0905 

14 

152 7 

9.531 

1.274 

13.7 

1 . 1043 

16 

176.7 

11.03 

1 475 

15.4 

1.1185 

18 

201.3 

12 57 

1 680 

17.0 

1.1328 

20 

226 6 

14.14 

1 891 

18.6 

1 1474 

22 

252.4 

15 76 

2.107 

20 2 

1.1623 

24 

279.0 

17.41 

2 328 


1600 






POTASSIUM CHROME ALUM 

Spbchfic Gkavitt op Aqxteous Potassium Chbomb Aluu 

15 ® 

Solutions at C.* 


Bfi. 

Sp. gr. 

Per cent 
K2Cr2(S04)4 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.0 

1.007 1 

1 

10.07 

0.6286 

0.0840 

2.3 ! 

1.016 

2 

20.32 

1.269 

0.1696 

4.8 

1.034 

4 

41.36 

2.582 

1 0.3452 

7.2 

1.052 

6 

63.12 

3.940 

1 0.5267 

9.5 

1.070 

8 

85.60 

5.344 

1 0.7143 

11.9 1 

1.089 

10 

108.9 

6.798 

0.9088 

14.3 

1.109 

12 

133.1 

8.308 

1 1.111 

16.6 

1.12y 

14 

158.1 

9.867 

1.319 

18.9 

1.150 

16 

184.0 

11.49 

1.536 

21.2 

1.171 

18 

210.8 

13.16 

1.759 

23.5 

1.193 

20 

238.6 

14.90 

1.991 

25.8 

1.216 

22 

267.5 

16.70 

2.233 

28.0 

1 239 

24 

297.4 

18.56 

2.482 

30.2 

1.263 

26 

328.4 

20.50 

2.740 

32.5 

1.289 

28 

360.9 

22.53 

3.012 

34.7 

1.315 

30 

394.5 

24.63 

3.292 

40.2 

1.383 

35 

484.1 

30.22 

4 040 

45.4 

1.456 

40 

582.4 

36.36 

4.860 

50.4 

1.533 

45 

689.9 

43.07 

5.757 

55.2 

1.615 

50 

807.5 

50.41 

6.739 


B4. 

Sp. gr. 

Per cent 
K2Cr2(S04)4 
-f24H*0 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.0 

mm 


17.76 

1.108 

1 0 1481 

2.3 



35.83 

2.237 

I 0.2991 

4.8 



72.93 

4.553 

0 6087 

7.2 

1.052 

1 10.58 

111.30 

6.948 

0.9287 

9.5 

1.070 

14.11 

150.9 

9.423 

1.260 

11.9 

1.089 

17.63 

192.0 

11.99 

1.603 

14.3 

1.109 

21.16 

234.7 

14.65 

1.958 

16.6 

1.129 

24.69 

278.7 

17.40 

i 2.326 

18.9 

1.150 

28.21 

324.4 

20.25 

i 2.708 

21.2 

1.171 

31.74 

371.7 

23.20 

1 3.102 

23.5 

1.193 

35.27 

420.7 

26.26 

3.511 

25.8 

1.216 

38.79 

471.7 

29.45 

[ 3.937 

28.0 

1.239 

42.32 

524.3 

32.73 

4.376 

30.2 

1.263 

45.85 

579.0 

36.15 

4.832 

32.5 

1.289 

49.37 

636.4 

39.73 

5.311 

34.7 

1.315 

52.90 

695 3 

43.43 

5.805 

40.2 

1.383 

61.72 

853.5 

53.28 

7.123 

45.4 

1.456 

70 53 

1026.9 

64.11 

8.670 

50.4 

1.533 

79.35 

1216.4 

75.94 

10.15 

65.2 

1.615 

88.17 

1423.9 

88.89 

11.88 


1601 






POTASSroM CHROMATE 


Specific Gravity of Aqiteous Potassium Chromate Solo* 

18° 

TIONS AT C.* 


B6. 

Sp. gr. 

Per cent 
K2Cr04 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs per 
gal. 

1.0 

1.0066 

1 

10.07 

0.6284 

0.0840 

2.1 

1.0147 

2 

20 29 

1.267 

0.1694 

4.4 

1.0311 

4 

41.24 

2.575 

0 3442 

6.6 

1.0477 

6 

62 86 

3.924 

0.5246 

8.8 

1.0647 

8 

85.18 

5.317 

0 7108 

11.0 

1.0821 

10 

108.2 

6.755 

0.9030 

13.2 

1.0999 

12 

132 0 

8.240 

1.101 

15.3 

1.1181 

14 

156.5 

9.772 


17.4 

1.1366 

16 

181 9 

11.35 

1.518 

19.5 

1.1555 

18 

208 0 

12.98 

1.736 

21.6 

1.1748 

20 

235 0 

14.67 

1.961 

23.6 

1.1945 

22 

262.8 

16 41 

2 193 

25.6 

1.2147 

24 

291.5 

18.20 

2.433 

27.6 

1 2354 

26 

321 2 

20.05 

2.681 

29.6 

1.2566 

28 

351.8 

21.96 

2.936 

31.6 

1.2784 

30 

383.5 

23.94 

3.201 


Specific Gravity of Potassium Chromate Solutions 
AT 19.5° C. (Schiff) 


B6 

Sp. gr. 

Per cent 
K2Cr04 

G. per 

1 liter 

1 

Lbs. per 
cu. ft. 

Lbs per 
gal. 

1.2 

1.0080 

1 

10 08 1 

0.6293 

0 0841 

2.3 

1.0161 

2 

20.32 i 

1.269 

0.1696 

3.4 

1.0243 

3 

30 73 

1.918 

0 2564 

4.6 

1.0325 

4 i 

41 30 

2.578 

0.3447 

5.7 

1.0408 

5 

52 04 

3.249 

0.4343 

6.8 

1.0492 

6 

62 95 

3.930 

0.5254 

7.9 

1.0576 

7 

74 03 

4.622 

0 6178 

9.0 

1.0663 

8 

85.30 

5.325 

0 7119 

10.1 

1.0750 

9 

96.75 

6.040 

0 8074 

11.2 

1.0837 

10 

108 4 

6.765 

0 9044 

12.3 

1.0925 

11 

120 2 

7.502 

1 003 

13.4 

1.1014 

12 

132.2 

8.251 

1 1 . 103 

14.4 

1.1104 

13 

144.4 

9.011 

1 205 

15.5 

1.1195 

14 

166.7 

9.784 

1.308 


1002 









POTASSIUM CHROMATE (Continued) 

Spficmc Gravity op Potassium Chromate SoLunona 
AT 19.5° C. (SCHIPP) 


B6. 

Sp. gr. 

Per cent 
K2Cr04 ! 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gaL 

16.5 

1.1287 

15 

169.3 

10.57 

1.413 

17.6 

1.1380 

16 

182.1 

11.37 

1.519 

18.6 

1.1474 

17 

195.1 

12.18 

1.628 

19.7 

1 1.1570 

18 

208.3 

13.00 

1.738 

20.7 

1 1.1667 

19 

221.7 

13.84 

1 1.850 

21.8 

1.1765 

20 

235.3 

14.69 

1.964 

22.8 

1.1864 

21 

249.1 

15.55 

2.079 

23.8 

1.1964 

22 

, 263.2 

16.43 

2.197 

24.8 

1.2066 

23 

277.5 

17.32 

2.316 

25.8 

1.2169 

24 

292.1 

18.23 

2.437 

26.9 

1.2274 

25 

306.9 

19.16 

2.561 

27.9 

1.2379 

26 

321.9 

20.09 

2.686 

28.9 

1.2485 

27 

337.1 

21.04 

2.813 

29.8 

1.2592 

28 

352.6 

22.01 

2.942 

30.8 

1.2700 

29 

368.3 

22.99 

3.074 

31.8 

1.2808 

30 i 

384.2 

23.99 

3.207 

32.8 

1.2921 

31 

400.6 

25.01 

3.343 

33.8 

1.3035 

32 

417.1 

26.04 

3.481 

34.7 

1.3151 

33 

434.0 

27.09 

3.622 

35.7 

1.3268 

34 

451.1 

28.16 

3.765 

36.7 

1.3386 

35 

468.5 

29.25 

3.910 

37.6 

1.3505 

36 

486.2 

30.35 

4.057 

38.6 

1 3625 

37 

504.1 

31.47 

4.207 

39.5 

1.3746 

38 

522.3 

32.61 

4 359 

40.4 

1.3868 

39 

540.9 

33.76 

4.514 

41.4 

1.3991 

40 

559.6 

34.94 

4.670 


POTASSIUM BICHROMATE 


Specific Gravity 


OP Aqueous 

Solutions at -- 
4 


Potassium 
C.* 


Dichromate 


B4. 

Sp. gr. 

Per cent 
KsCrzO? 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.8 

1.0052 

1 

10.05 

0.6275 

0.0839 

1.7 

1.0122 

2 

20 24 

1.264 

0.1689 

3.7 

1.0264 

4 

41 06 

2.563 

0.3426 

5.7 

1.0408 

6 

62.45 

3.898 

0.5211 

7.6 

1.0554 

8 

84 43 1 

5.271 

0.7046 

9.5 

1.0703 

10 

107.0 

6.682 

0.8932 


1C03 










POTASSIUM HYDROXIDE 

SpBcmo Gbavity op Aqueous Potassium Hydbosodb 
Solutions at ^ C.* 


B6. 

Sp. gr. 

Per cent 
KOH 

G. per 
liter 

Lbs. per 
ou. ft. 

Lbs. per 
gal. 

1.2 

1.0083 

1 

10 08 

0.6295 

0.0841 

2.5 

1.0175 

2 

20.36 

1.270 

0.1698 

2.8 

1.0267 

3 

30 80 

1.923 

0 2570 

6.0 

1.0359 

4 

41.44 

,2.687 

0.3458 

6.3 

1.0462 

6 

62.26 

3.262 

0.4361 

7.5 

1.0544 

6 

63.26 

3.949 

0.5280 

8.7 

1.0637 

7 

74.46 

4.648 

0.6214 

9.9 

1.0730 

8 

85.84 

6.359 

0.7164 

11.0 

1.0824 

9 

97.42 

6.081 

0.8130 

12.2 

1.0918 

10 

109.2 

6.816 

0.9111 

13.3 

1.1013 

11 

121.1 

7.563 

1.011 

14.5 

1,1108 

12 

133.3 

8.321 

1.112 

16.6 

1 . 1203 

13 

145.6 

9.092 

1.215 

16.7 

1 . 1299 

14 

158 2 

9.875 

1.320 

17.8 

1 . 1396 

15 

170 9 

10.67 

1.427 

18.8 

1 . 1493 

16 

183 9 

11.48 

1.535 

19.9 

1 . 1590 

17 

197 0 

12 30 

1.644 

20.9 

1 . 1688 

18 

210.4 

13.13 

1.756 

22.0 

1 . 1786 

19 

223 9 

13.98 

1.869 

23.0 

1 . 1884 

20 

237.7 

14.84 

1.983 

24.0 

1 1984 

21 

251.7 

15 71 

2.100 

25.0 

1 . 2083 

22 

265 8 

16.69 

2.218 

26.0 

1 2184 

23 

280.2 

17 49 

2 339 

27.0 

1.2285 

24 

294 8 

18.41 

2.461 

27.9 

1 2387 

25 

309 7 

19.33 

2.584 

28.9 

1 . 2489 

26 

324 7 

20.27 

2.710 

29.8 

1 . 2592 

27 

340 0 

21 22 

2.837 

30 8 

1 . 2695 

28 

355 5 

22.19 

2.966 

31.7 

1 . 2800 

29 

371 2 

23.17 

3.098 

32 6 

1.2905 

30 

387.2 

24 17 

3.231 

33 6 

1.3010 

31 

403 3 

25.18 

3.366 

34.5 

1.3117 

32 

419 7 

26.20 

3.503 

35.4 

1.3224 

33 

436 4 

27.24 

3.642 

36 2 

1 3331 

34 

453 3 

28.30 

3 783 

37.1 

1.3440 

35 

470 4 

29.37 

3.926 

38 0 

1.3549 

36 

487.8 

30.45 

4.070 

38 8 

1 3659 

37 

505.4 

31.55 

4 218 

39 7 

1 3769 

38 

623.2 

32.66 

4.366 

40 5 

1 1 3879 

39 

541 3 

33 79 

4 517 

41 4 

1.3991 

40 

559.6 

34.94 

4 670 

42 2 

1.4103 

41 

578 2 

36.10 

4 825 

43 0 

1.4215 

42 

597.0 

37.27 

4.982 

43 8 

1.4329 

43 

616.1 

38.46 

5 142 

44 6 

1.4443 

44 

635 5 

39 67 

5 303 

45.4 

1.4568 

45 

665.1 

40 90 

5 467 

46 2 

1.4673 

46 

675.0 

42.14 

5.633 

47 0 

1.4790 

47 

695.1 

43.39 

5.801 

47.7 

1.4907 

48 

715.5 

44.67 

5.971 

48.5 

1.5025 

49 

736 2 

45.96 

6.144 

49.2 

1.6143 

50 

757.2 

47.27 

6.319 

50.0 

1.5262 

51 

778 4 

48.69 

6 496 

60.7 

1.5382 

62 

799.9 

49.93 

6.675 


1604 









POTASSIUM IODIDE 


Specific Gravitt op Aqueous Potassium Iodide Solutions 


AT 


20 ® 

4 ® 


* 


B 6 . 

Sp . gr. 

Per cent 
KI 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.8 

1.0055 

1 

10.06 

0.6277 

0.0839 

1.9 

1.0130 

2 

20.26 

1.265 

0.1691 

4.0 

1.0281 

4 

41.12 

2.567 

0.3432 

6.1 

1.0437 

6 

62.62 

3.909 

0.5226 

8 2 

1.0597 

8 

84.78 

5.292 

0.7075 

10.3 

1.0761 

10 

107.6 

6.718 

0.8980 

12.3 

1.0930 

12 

131.2 

8.188 

1 095 

14.4 

1.1104 

14 

155.5 

9.705 

1.297 

16.5 

1.1284 

16 

180.5 

11.27 

1.507 

18.6 

1.1469 

18 

206.4 

12.89 

1.723 

20.6 

1.1660 

20 

233.2 ! 

14.56 

1.946 

23.7 

1.1857 

22 

260.9 ! 

16.28 

2.177 

24 8 

1.2060 

24 1 

289.4 

18.07 

2.415 

26 8 

1.2270 

26 

319.0 

19.92 

2 662 ‘ 

28.9 

1.2487 

28 

349.6 

21.83 

2 918 

30 9 

1.2712 

30 

381.4 

23.81 

3.183 

36 0 

1.3308 

35 1 

465.8 

29.08 

3 887 

41.1 

1.3959 

40 1 

558.4 

34 86 

4.660 

46 2 

1.4672 

45 1 

660.2 

41.22 

5.510 

51.2 

1.5458 

50 

772 9 

48.25 

6.450 

56 2 

1.6327 

55 

898 0 

56 06 

7 494 


1605 





POTASSIUM NITRATE 


Specific Gravity of Aqueous Potassium Nitrate Solutions 
AT C.* 


B6. 

Sp. gr. 

Per cent 
KNOj 

G. per 
liter 

Lbs. per 
^ cu. ft. 

Lbs. per 
gal. 

0.6 

1.0045 

1 

10 05 

0.6271 

0.0838 

1.5 

1.0108 

2 

20.22 

1.262 

0.1687 

3.3 

1.0234 

4 

40.94 

2.556 

0.3416 

5.1 

1.0363 

6 

62.18 

3.882 

0.5189 

6.8 

1.0494 

8 

83.95 

5.241 

0.7006 

8.6 

1.0627 1 

10 

106.3 

6.634 

0.8868 

10.3 

1.0762 1 

12 

129.1 

8.062 

1.078 

12.0 

1.0899 

14 

152.6 

9.525 

1.273 

13.7 

1 . 1039 

16 

176 6 

11.03 

1.474 

15.3 

1.1181 

18 

201.3 

12.56 

1.680 

17.0 

1 . 1326 

20 

226.5 

14.14 

1.890 

18.6 

1.1473 

22 

252.4 

15.76 

2.106 

20.2 

1 . 1623 

24 

279 0 

17.41 

2.328 


POTASSIUM SULFATE 


Specific Gravity op Aqueous Potassium Sulfate Solutions 


at 


4 *= 




B4. 

Sp. gr. 

( 

Per cent 
KtSOi 

G per 
liter 

Lbs. per 
cu. it. 

Lbs. per 
gal. 

0.9 

1.0063 

1 

10.06 

0.6282 

0.0840 

2.1 

1.0145 

2 

20.29 

1.267 

0.1693 

4 4 

1.0310 

4 

41.24 

2.574 

0 3442 

6.6 

1.0477 

6 

62.86 

3.924 

0.5246 

8.8 

1 0646 

8 

85.17 

5.317 

0.7107 

11.0 

1.0817 

10 

108.17 

6.753 

0.9027 


1606 






POTASSIUM TARTRATE 

Specific Gravity op Aqueous Potassium Tartrate Solu- 

tions at C.* 

4 


B6. 

Sp gr. 

Per cent 
KaC4H406 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.7 

1 

1.0048 1 

1 

10.05 

0.6273 

0.0839 

1.6 

1 0114 1 

2 

20.23 

1.263 

0.1688 

3.6 ! 

1.0248 1 

4 

40.99 

2.659 

0.3421 

6.4 

1.0383 

6 

62.30 

3.889 

0.5199 

7.2 

1.0519 

8 

84.15 

5.253 

0.7023 

8.9 

1 0657 

10 

106 6 

6.653 

0 8894 

10.7 

1.0798 

12 

129.6 

8.089 

1.081 

12.5 

1.0941 

14 

153.2 

9.562 

1.278 

14.2 

1 . 1087 

16 

177 4 

11.07 

1.480 

16.0 

1 . 1236 

18 

202 3 

12.63 

1 688 

17.7 

1 . 1387 

20 

227 7 

14.22 

1 .901 

19.4 

1 . 1540 

22 

253 9 

15.85 

2.119 

21.0 

1 1696 

24 

280 7 

17.52 

2.343 

22.7 

1.1855 

26 

308.2 

19.24 

2.572 

24.3 

1.2017 

28 

336 . 5 

21.01 

2.808 

26 0 

1.2181 

30 

365 . 4 

22 81 

3.050 

30.0 

1 . 2606 

35 

441 2 

27.54 

3.682 

33 9 

1.3051 

40 

522 0 

32.69 

4 357 

37 7 

1.3516 

45 

608.2 

37.97 

5.076 

41 4 

1.4001 

50 1 

700.1 

43 70 

5 842 


B6. 

1 

1 Sp- gr. 

Per cent 
K2C4H40« 

+ iH20 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.7 

1 0048 

1.040 

10 45 

0.6522 

0 0872 

1.6 i 

1 0114 1 

2.080 

21.03 

1.313 

0.1755 

3.6 

1 0248 

4.159 

42.62 

2.661 

0 3557 

5.4 

1 0383 

6.239 

64 78 

4.044 

0 5406 

7.2 

1.0519 

8.319 

87.50 

5.462 

0.7302 

8.9 

1 0657 

10.40 

110.8 

6.918 

0.9247 

10 7 

1 0798 

12.48 

134.7 

8.411 

1 124 

12 5 

1 0941 

14.66 

159.3 

9 943 

1.329 

14 2 

1 1087 

16.64 

184 5 

11 52 

1.539 

16.0 

1.1236 

18 72 

210 3 

13.13 

1.755 

17.7 

1 1387 

20 80 

236 8 

14.78 

1 976 

19 4 

1 . 1540 

22.88 

264 0 

16.48 

2.203 

21.0 

1 . 1696 

24.96 

291.9 

18.22 

2.436 

22 7 

1 . 1855 

27.03 

320 5 

20 01 

2.675 

24 3 

1.2017 

29.12 

349 9 

21.84 

2.920 

26 0 

1.2181 

31 19 

380 0 

23.72 

3 171 

30 0 

1 2606 

36.39 

458 8 

28.64 

3 829 

33.9 

i 1.3051 

41.59 

542 8 

33.89 

4 630 

37.7 

1.3516 

46.79 

632.4 

39.48 

5.278 

41.4 

1.4001 

i 

51.99 

727 9 

45.44 

1 

6.075 


1607 





SODroM ARSBNATS 


Sfbcific Grayitt of Aqueous Di-sodium Arsenate SoeUi 


14 ° 

TIONS AT 


a* 


BS. 

Sp. gr. 

Per cent 
Nft2HA804 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal- 

1.2 

1.0083 

1 

10.08 

0.6295 

0.0841 

2.5 

1.0175 

2 

20.35 

1.270 

0.1698 

6.1 

1.0365 

4 

41.46 

2.688 

0.3460 

7.7 

1.0563 

6 

63 38 

3.957 

0.5289 

10.3 

1.0768 

8 

86.14 

5.378 

0.7189 

12.9 

1.0980 

10 

109.8 

6.854 

0.9163 

15.5 

1.1197 

12 

134.4 

8.388 

1.121 

18.0 

1.1419 

14 1 

159.9 

9.980 

1.334 

20.5 

1.1645 

16 

186.3 

11.63 

1 655 


B6. j 

1 

Sp. gr. 

Per cent 
Na2HA804 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1 

1.2 

1.0083 

2.163 

21.80 

1 

1.361 

0 1819 

2.5 

1.0175 

4.325 

44.01 

2.747 

0.3672 

5 1 

1.0365 . 

8.650 

89.66 

5.597 

0.7482 

7.7 

1.0563 

12.98 

137.1 

8.556 

1.144 

10.3 

1.0768 

17.30 

186.3 

11.63 


12.9 

1.0980 

21.63 

237.4 

14.82 


15.5 

1.1197 

25.95 

290.6 

18.14 


18.0 

1.1419 

30.28 

345.7 

21.58 

2 885 

20.5 

1.1645 

34.60 

! 

402.9 

25.15 

3.363 


1608 








SQDroM ARSENATE 

Specific Gravity of Aqueous Di-sodium Arsenate Solu* 
TIONS AT 14° C. (ScHIFF) 



Sp. gr. 

Per cent 
NasHA804 
-f I 2 H 2 O 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.6 

1.0042 

1 

! 

10.04 

0.6269 

0.0838 

1.2 

1.0084 

2 

20.17 

1.259 

0.1683 

1.8 

1.0126 

3 

30.38 

1.896 

0.2535 

2.4 

1.0168 

4 

40.67 

2.539 

0.3394 

3.0 

1.0212 

5 

51.06 

3.188 

0.4261 

3.6 

1.0256 

6 

61.54 

3.842 

0.5135 

4.2 

1.0300 

7 

72.10 

4.501 

0.6017 

4.8 

1,0344 

8 

82.75 

5.166 

0.6906 

5.4 

1.0389 

9 

93.50 

5.837 

0.7803 

6.0 

1.0434 

10 

104.3 

6.514 

0 8707 

6.6 

1.0479 

11 

115.3 

7.196 

0.9619 

7.2 

1.0525 

12 

126.3 

7.885 

1.054 

7.8 

1.0571 

13 

137.4 

8.579 

1 147 

8.4 

1.0618 

14 

148.7 

9.280 

1 241 

9.0 

1.0665 

15 

160.0 

9 987 

1.335 

9.6 

1.0712 

16 

171.4 

10.70 

1.430 

10.2 

1.0759 

17 

182.9 

11.42 

1.526 

10.8 

1.0807 

18 

194.5 

12.14 

1.623 

11.4 

1.0855 

19 

206.2 

12 88 

1.721 

12.0 

1.0904 

20 

218 1 

13.61 

1.820 

12.6 

1.0953 

21 

230.0 

14.36 

1.920 

13.2 

1 . 1002 

22 

242.0 

15.11 

2.020 

13.8 

1.1052 

23 

254.2 

15.87 

2.121 

14.4 

1.1102 

24 

266.4 

16.63 

2.224 

15.0 

1.1153 

25 

278.8 

17.41 

2.327 

15.6 

1.1204 

26 

291.3 

18.19 

2.431 

16.2 

1 . 1255 

27 

303.9 

18 97 

2.536 

16.8 

1.1306 

28 

316.6 

19.76 

2.642 

17.3 

1.1358 

29 

329.4 

20.56 

2.749 

17.9 

1.1410 

30 

342.3 

21.37 

2.857 

18.5 

1 1.1463 

31 

355.4 

22.18 

2.965 

19.1 

1.1516 

32 

368.5 

23.01 

3.075 

19.7 

1.1569 

33 

381.8 

23.83 

3.186 

20.2 

1 1.1623 

1 34 

395.2 

24.67 

3.298 

20.8 

1.1677 

35 

1 408.7 

25.51 

3.411 

21.4 

1.1731 

36 

i 422.3 

26.36 

3.524 

22.0 

1.1786 

37 

1 436.1 

27.22 

3.639 

22.5 

1 . 1838 

38 

449.1 

28.03 

3.748 

23.1 

1.1896 

39 

464.0 

28.96 

3.872 

23.7 

1.1952 

40 

478.1 

29.85 

3.990 


1609 



SODIUM ARSENATE 

Specific Gravity op Aqueous Tri-sodium Arsenate Solu- 

TIONS AT -Jo" C. 



Sp. gr. 

Per cent 
NasAsOt 

G. per 
liter 

Lbs per 
cu. it. 

Lbs per 
gal 

1 4 

1.0097 

1 

10.10 

1 

0.6303 

0.0843 

2 9 

1.0207 

2 

20.41 

1.274 1 

0.1704 

6 0 

1.0431 

4 

41.72 

2.605 

0.3482 

9 0 

1.0659 

6 ' 

63.95 

3.992 ! 

0.5337 

11 9 

1.0892 

8 ! 

87.14 

5.440 

0.7272 

14 7 

1.1130 

10 

111.3 

6.948 

0.9288 

17 5 

1 1373 

12 

136.5 

8 520 

1.1389 


1 

sp. gr. 1 

Per cent 
Na8As04 
-hl2H20 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1 4 

1.0097 

2 040 

20.59 

1.286 

0.1719 

2 9 

1.0207 

4 079 

41.64 

2.599 

0.3475 

6 0 

1.0431 

8 158 

85.10 

5.313 

0.7102 

9.0 

1 .0659 

12 237 ! 

130.4 

8.143 

1 089 

11.9 

1.0892 

16 317 

177 7 

11 09 

1.483 

14.7 

1.1130 

20.396 

227.0 

14.17 

1.894 

17.5 

1 1373 

24 4752 

278.4 

17 38 

2 323 


Specific Gravity op Aqueous Tri-sodium Arsenate Solu 
TION8 AT 17® C. (SCHIFP) 


B6. 

Sp. gr. 

Per cent 
Na3A804 

-I-I 2 H 2 O 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.8 

1 .0053 

1 

10.05 

0.6276 

0.0839 

1 5 

1.0107 

2 

20.21 

1.262 

0.1687 

2 3 

1.0161 

3 

30.48 

1.903 

0.2544 

3.1 

1.0215 

4 

40,86 

2.551 

0.3410 

3 8 

1.0270 

5 

51 35 

3.206 

0.4285 

4.6 

1 0325 

6 

61.95 

3.867 

0.5170 

5 3 

1 0380 

7 

72.66 

4.536 

0.6064 


1610 




SODIUM ARSENATE (Continued) 

Specific Gravity of Aqueous Tri-sodium Arsenate Solu- 
tions AT 17® C. (SCHIPP) 


B4. 

8p. gr. 

Per cent 
NaiAaOi 
+ 12 H 2 O 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

6.0 

1.0435 

8 

83.48 

5.211 

0.6967 

6.8 

1.0491 

9 

94.42 

5.894 

0.7880 

7 5 

1 0547 

10 

105.5 

6.584 

0.8802 

8.3 

1.0603 

11 

116 6 

7.281 

0.9733 

9.0 

1.0659 

12 

127.9 

7.985 

1.067 

9.7 

1 0716 

13 

139.3 

8.697 

1.163 

10 4 

1 0773 

14 

150.8 

9.415 

1.259 

11 1 

1.0830 

15 

162 5 

10.14 

1.356 

11 8 

1 0887 

16 

174.2 

10.87 

1.454 

12 5 

1 .0945 

17 

186.1 

11.62 

1 553 

13 2 

1 . 1003 

18 

198.1 

12 36 

1.653 

13 9 

1.1061 

19 

210 2 

13.12 

1.754 

14 6 

1.1120 

20 

222.4 

13 88 

1.856 

15.3 

1.1179 

21 

234.8 

14.66 

1 959 

16 0 

1 . 1238 

22 

247 2 

15 43 

2.063 


SODIUM BROMIDE 


Specific Gravity of Aqueous Sodium Bromide 


AT 



Solutions 


B6. 

FT. 

Per cent 
NaBr 

G. per 
liter 

Lbs per 
cu. ft. 

Lbs per 
gal. 


1 0060 

1 


0.6280 

0 0840 


1.0139 

2 


1 266 

0 . 1692 

4.2 

1.0298 

4 

41.19 

2 571 

0 3438 

6.4 

1.0462 

6 

62.77 

3.919 

0 5238 

8.6 

1 0631 

8 


5 309 

0 7097 

10.8 

1.0803 



6.744 

0 9015 

13.0 

1.0981 

12 

131 8 

8 226 


15.1 

1.1164 

14 

156.3 

9 757 


17.3 

1.1352 

16 

181.6 

11 .34 

1 516 

19.4 

1.1546 

18 

207.8 

12.97 

1.734 

21.5 

1.1745 


234.9 

14.66 


23.7 

1 1951 

22 

262.9 

16.41 

2.194 

25.8 

1 2163 

24 

291.9 

18.22 

2.436 

27.9 

1 2382 

26 

321.9 


2.687 


1 .2608 

28 



2.946 

32.1 

1.2841 

30 

385.2 


3.215 

37.3 

1.3462 

35 

471.2 

29.41 

3.932 

42.4 

1.4138 


565.5 

35.30 

4.719 


1611 







SODroM CARBONATE 

Specific Gravity of Aqueous Sodium Carbonate Solutions 

20 ® 

AT 


c.** 


B6. 

Sp. gr. 

Per cent 
Na2COa 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.2 

1.0086 

1 

10 09 

0.6296 

0.0842 

2.7 

1.0190 

2 

20.38 

1.272 

0.1701 

5,6 

1.0398 

4 

41.59 

2.596 

0.3471 

8.3 

1.0606 

6 

63.64 

3.973 

0.5311 

10.9 

1.0816 

8 

86.53 

5.402 

0.7221 

13.5 

1.1029 

10 

110.3 

6.885 

0.9204 

16.0 

1.1244 

12 

134.9 

8.423 

1.126 

18.5 

1 . 1463 

14 

160.5 

10.02 

1.339 


B6. 

Sp. gr. 

Per cent 
NasCOa 
+ IOH 2 O 

G. per 
liter 

Lbs. per 
cu. ft 

Lbs. per 
gal. 

1.2 

1.0086 

2.70 

27 23 

1.700 

0 2272 

2.7 

1.0190 

5 40 

55.02 

3.435 

0.4592 

5 6 

1.0398 

10.80 

112.3 

7.010 

0.9370 

8.3 

1.060G 

16.20 

171.8 

10.72 

1.434 

10.9 

1.0816 

21 60 

233.6 

14.58 

1.949 

13.5 

1 . 1029 

27 00 

297 7 

18.59 

2.485 

16.0 

1.1244 

32.40 

364 3 

22.74 

3.040 

18.5 

1 . 1463 

37 80 

433 3 

27.05 

3.616 


1612 





SODIUM CHLORIDE 

Spbcific Gravity op Aqueous Sodium Chloride Solutions 


AT 




Sp. gr. 

Per cent 
NaCl 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.8 

1.0053 

1 1 

10.05 

0.6276 

0.0839 

1.8 

1.0125 

2 1 

20.25 

1.264 

0.1690 

3.8 

1.0268 

4 

41.07 

2.564 

0.3428 

5.8 

1.0413 

6 

62.48 

3.900 

0.5214 

7.7 

1.0559 

8 

84.47 

5.273 

0.7049 

9.6 

1.0707 

10 

107.1 

6.684 

0.8935 

11.5 

1.0857 

12 

130.3 

8.133 

1.087 

13.3 

1.1009 

14 

154 . 1 

9.622 

1 286 

15.1 

1.1162 

16 

178.6 

11.15 

1.490 

16.9 

1.1319 

18 

203.7 

12.72 

1.700 

18.7 

1 . 1478 

20 

229.6 

14.33 

1.916 

20.4 

1.1640 

22 

256.1 

15.99 

2.137 

22.2 

1.1804 

24 

283.3 

17.69 

2.364 

23.9 

1.1972 

26 

311.3 

19.43 

2.598 


SODIUM CHROMATE 

Specific Gravity of Aqueous Sodium Chromate Solutions 


AT 


18° 

4° 


C.* 


B4. 

Sp. gr. 

Per cent 
Na2Cr04 

i 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.1 

1.0074 

1 

10.07 

0.6289 

0.0841 

2 3 

1.0163 

2 

20 33 

1.269 

0.1696 

4 8 

1 0344 

4 

41.38 

2.583 

0.3453 

7.3 1 

1.0529 i 

6 

63.17 

3.944 

0.5272 

9.7 

1.0718 

8 

85.74 

5.353 

0.7156 

12.1 

1 0912 

10 

109 . 1 ! 

6.812 

0.9106 

14.5 

1.1110 

12 

133 3 

8.323 

1.113 

16.8 

1.1312 

14 

158,4 

9.886 

1.322 

19 1 i 

1 1518 ! 

16 

184.3 1 

11.50 

1.538 

21.4 

1.1728 

18 

211.1 

13.18 

1.762 

23 6 

1 1942 

20 

238.8 

14.91 

1.993 

25.8 

1.21G0 

22 

267.5 

16 70 

2.233 

27.9 

1.2383 

24 

297.2 

18.55 

2.480 

30.0 

1.2611 

26 

327.9 

20.47 

2.736 


1013 







SODIUM BICHl^MATE 

Spbcipic Gkavitt op Aqueous Sodium Dichromatb Soi^u- 

15 ° 

TIONS AT -jF C.* 


m. 

Sp. gr. 

1 

Per cent 
Na2Cr207 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.9 

1.006 

1 

10.06 

0.6280 

0.0840 

1.9 

1.013 

2 

20.26 

1.265 

0.1691 

3.8 

1.027 

4 

41.08 

2.565 

0.3428 

5.7 

1.041 

6 

62.46 

3.899 

0.5212 

7.7 

1.056 

8 

84.48 

5.274 

0.7050 

9.5 

1.070 

10 

107-0 

6.680 

0.8929 

11.2 

1 084 

12 

130.1 

8:121 

1.086 

12.9 

1.098 

14 

153.7 

9.596 

1.283 

14.6 

1.112 

16 

177.9 

11.11 

1.485 

16.2 

1.126 

18 

202.7 

12.65 

1.691 

17.8 

1.140 

20 

228.0 1 

14.23 

1.903 

19.2 

1.153 

22 

253.7 

15.84 

2.117 

20.6 

1.166 

24 

279.8 

17.47 

2.335 

22.0 

1.179 

26 

306.5 

19.14 

2.558 

23.5 

1.193 i 

28 

334.0 

20.85 1 

2.788 

24.9 i 

1.207 

30 

362.1 

22.60 

3.022 

28.4 

1.244 j 

35 

435.4 

27.18 

3 634 

31.6 

1.279 

40 

511.6 

31.94 

4.269 

34.5 

1.312 

45 

590.4 

36.86 

4.927 

37.0 

1.342 

50 

671.0 

41.89 1 

5.600 


1614 






SODIUM HYDROXIDE 

Specific Gbavitt op Aqueous Sodium Hydroxide Solutions 

20 “ 

AT 


C." 










SODIUM NITRATE 


Specific Gravity op Aqueous Sodium Nitrate Solutione 



* 


B6. 

Sp. Kf. 

Per cent 
NaNOs 

G. per 
liter 

Lbs, per 
cu. ft. 

Lbs. per 
gal. 

0.7 

1.0049 

1 

10 05 

0.6273 

0.0839 

1.7 

1.0117 

2 

20.23 

1.263 

0.1689 

3.6 

1 .0254 

4 

41.02 

2.561 

0.3423 

6.5 

1 .0392 

6 

62.35 

3.892 

0.5203 

7.3 

1.0532 

8 

84.26 

5.260 

0.7031 

9.2 

1.0674 

10 

106.7 

6.663 

0.8908 

11.0 

1.0819 

12 

129.8 

8.105 

1.083 

12.8 

1.0967 

14 

153.5 

9.585 

1.281 

14.6 

1.1118 

16 

177.9 

11 11 

1.485 

16.4 

1.1272 

18 

202 9 

12 67 

1.693 

18.1 

1.1429 

20 

228.6 

14 27 

1.908 

19.9 

1 . 1589 

22 

255 0 

15 92 

2.128 

21.6 

1.1752 

24 

282 0 

17 61 

2.354 

23.3 

1.1917 

26 

309.8 

19.34 

2.586 

25.0 

1 2085 

28 

338.4 

21.12 

2.824 

26.7 

1.2256 

30 

367.7 

22.95 

3.068 

30 8 

1.2701 

35 

444 5 

27.75 

3.710 

34 9 

1.3175 

40 

527.0 

32.90 

4.398 

39 0 

1 3683 

45 

615.7 

38.44 

i 

5.138 


SODIUM NITRITE 

Specific Gravity of Aqueous Sodium Nitrite Solutions 

1 CO 


m. 

Sp gr 

Per cent 
NaN(). 

I 

( i per 
liter 

Lbs. per 
eu. ft. 

Lbs per 
gal. 

0 8 

1.0058 

1 

10 06 

0.6279 

0 0839 

1.8 

1.0125 ^ 

2 

20 25 

1 .264 

0 1690 

3.7 

1.0260 

4 

41.04 

2.562 

0 3425 

5 5 ! 

1.0397 

6 1 

62 38 

3.894 

0 5206 

7.4 ' 

1.0535 

8 ! 

84.28 

5.261 

0 7033 

9.2 

1 0675 

10 ! 

106 8 

6.664 

0 8909 

10 9 

1 .0816 

12 I 

129 8 

8.103 

1 083 

12 7 

1.0959 

14 

153 4 

9 578 

1 280 

14.4 

1.1103 

16 

177 6 

11.09 

1.483 

16.1 

1 . 1248 

18 

202.5 

12.64 

1.690 

17 7 

1 1394 

20 

227 9 

14.23 

1.902 


1616 







SODIUM POTASSIUM TARTRATE 

Specific Gravity op Aqueous Sodium Potassium Tartrate 

20 ° 

(Rochelle Salt) Solutions at C.* 


B6. 

Sp. gr. 

Per cent 
NaKC4H406 

G. per 
liter 

Lbs. per I 
cu. ft. 

Lbs. per 
gal. 

0.7 

1.0049 

1 

10.05 

0.6273 

0.0839 

1.7 

1.0116 

2 

20.23 

1.263 

0.1688 

8.6 

1.0252 

4 

41.01 

2.560 

0.3422 

5.4 

1.0390 

6 

62.34 

3.892 

0.5202 

7.3 

1.0530 

8 

84.24 

5.259 

0.7030 

9.1 

1.0673 

10 

106.7 

6.663 

0.8907 

11.0 

1.0818 

12 

129.8 

8.104 

1.083 

12.8 

1.0965 

14 

153.5 

9.583 

1.281 

14.5 

1.1114 

16 

177.8 

11.10 

1.484 

16 3 

1 . 1265 

18 

202.8 

12.66 

1.692 

18.0 

1.1419 

20 

228.4 

14.26 

1.906 

19 7 

1 1576 

22 

254.7 

15.90 

2.125 

21.4 

1 1735 

24 

281.6 

17.58 

2.350 

23.1 

1 1896 

26 

309.3 

19.31 

2.581 

24.8 

1 2059 

28 

337.7 1 

21.08 

2.818 

26.4 

1.2225 

30 

366.8 

22.90 

3.061 

28 0 

1 . 2394 

32 

396.6 

24.76 

3.310 

29.6 

1 2566 

34 

427.2 

26.67 

3 565 

31.2 

1 . 2742 

36 

458.7 

28.64 

3.828 



Sp. gr. 

Per cent 
NaKC4ll40b 
4-41120 

* G. per 
liter 

Lbs. per 

1 cu ft. 

1 

Lb per 
gal. 

0 7 

1.0049 

1 343 

13.50 

0.8425 

0.1127 

1.7 

1.0116 

2 686 

27 17 

1.696 

0.2267 

3.6 

1.0252 

5.372 

55.07 

3.438 

0.4596 

5.4 

1.0390 

8.058 

83.72 

5.227 

0.6986 

7.3 

1.0530 

10.74 

113.1 

7.063 

0.9441 

9.1 

1.0673 

13.43 

143.3 

8.948 

1.196 

11.0 

1.0818 

16.12 

174.3 

10.88 

1.455 

12.8 

1.0965 

18.80 

206.2 

12.87 

1.721 

14 5 

1.1114 

21 49 

238.8 

14.91 

1.993 

16.3 

1.1265 

24.17 

272.3 

17.00 

2.273 

18.0 

1.1419 

26.86 

306.7 

19.15 

2.560 

19 7 

1.1576 

29.55 

342.0 

21.35 

2.854 

21.4 

1.1735 

32 23 

378.2 

23.61 

3.157 

23 1 

1 . 1896 

34 92 

415.4 

25.93 

3.466 

24.8 

1.2059 

37,60 

453.5 

28.31 

3.784 

26.4 

1 . 2225 

40.29 

492.5 

30.75 

4.110 

28.0 

1.2394 

42.98 

532 6 

33.25 

4.445 

29 6 

1 . 2566 

45.66 

573.8 

35.82 

4.788 

31.2 

1 2742 

48 35 

616.1 

38.46 

5.141 


1617 





SODIUM SILICATE 


Specific Gravity op Aqueous Sodium Silicate Solutions 


AT 


20 ° 

“ 4 ° 


c* 



Sp. gr. 

Per cent 

NaaO + 
3.9Si02 

G per 
liter 

Lba per 
cu ft 

Lbs per 
gal. 

0 9 

1 006 

1 

10 06 

0.6280 

0.0840 

2 0 

1 014 

2 

20 28 

1.266 

0 1692 

4 2 

1 030 

4 

41 20 

2 572 

0 3438 

6 4 

1 046 

6 

62 76 

3 918 

0.5237 

8 6 

1 063 

8 

85 04 

5 309 

0 7097 

10.7 

1.080 

10 

108 0 

6 742 

0 9013 

12 9 

1.098 

12 

131 8 

8 225 

1 100 

14 6 

1 .116 

14 

156 2 

9 754 

1 304 

17.1 

1.134 

16 

181 4 

11 33 

1 514 

19.2 

1.153 

18 

207 5 

12 96 

1.732 

21 3 

1.172 

20 

I 234 4 

14 63 

1.956 

23.3 

1.191 

22 

262 0 

16 36 

2.187 

25.3 

1.211 

24 

290 6 

18 14 

2 425 

27 3 

1.232 

26 

i 320 3 

20 00 

2 673 

29.3 

1.253 

28 

350.8 

21 90 

2.928 

31 3 

1.275 

30 

382.5 

23 88 

3 192 

33 3 

1 298 

32 

415 4 

25 93 

3 466 



Sp. gr. 

Per cent 
NasO 4- 
3.36Si()2 

G 

lit 

)er 

T 

l.ba 

cu 

. per 

It 

Lbs per 
gal. 

0.9 

1 

006 

1 

10 

06 

0 

6280 

0 

0840 

2 0 

1 

014 

2 

20 

28 

1 

266 

0 

1692 

4 2 

1 

030 

4 

41 

20 

2 

572 

0 

3438 

6 5 

1 

047 

6 

62 

82 

3 

922 

0 

5243 

8 9 

1 

065 

8 

85 

20 

5 

319 

0 

.7110 

11 1 

1 

083 

10 

108 

3 

6 

761 

0 

.9038 

13 3 

1 

.101 

12 

132 

1 

8 

248 

1 

103 

15.5 

1 

.120 

14 

156 

8 

9 

789 

1 

309 

17.7 

1 

.139 

16 

182 

2 

11 

38 

1 

521 

19.9 

1 

.159 

18 ; 

208 

6 

13 

02 

1 

741 

22 0 

1 

179 

20 

235 

8 

14 

72 

1 

968 

24 2 

1 

200 

22 

264 

0 

16 

48 

2 

203 

26 3 

1 

222 

24 

293 

3 

18 

31 

2 

447 

28 4 

1 

244 

26 

323 

4 

20 

19 

2 

699 

30 6 

1 

267 

28 

3.54 

8 

22 

15 

2 

961 

32.6 

1 

.290 

30 

387 

0 

24 

16 

3 

230 

34.7 

1 

314 

32 

420 

.5 

26 

25 

3 

509 

36 7 

1 

.339 

34 

4.55 

3 

28 

42 

3 

799 

38.8 

1 

.365 

36 

491 

4 

30 

68 

4 

101 

40.9 

1 

.393 

38 

529 

3 

33. 

05 

4 

417 


UilH 



SODIUM SILICATE 

Specific Gravity of Aqueous Sodium Silicate Solutions 



C.* 


IV- . 

Sp. gr 

Per cent 
NazO-}- 
2 iORiOa 1 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1 0 

1 007 

1 

10 07 

0.6286 

0.0840 

2.3 

1.016 

2 

20.32 

1.269 

0.1696 

4 8 

1.034 

4 

41.36 

2.582 

0.3452 

7.2 

1.052 

6 

63.12 

3.940 

0.5268 

9.6 

1.071 

8 

85.68 

5.349 

0.7150 

12 0 

1.090 

10 

109.0 

6.805 

0.9096 

14 4 

1.110 

12 

133.2 

8.315 

1.112 

16.7 

1.130 

14 . 

158.2 

9.876 

1 320 

19.0 

1.151 

16 : 

184.2 

11.50 

1.537 



Sp gr 

Per pent ' 

NaaO-}- 

2.44Si02 

j G per 

liter 

Lbs. per 
cu. It. 

Lbs per 
giil. 

32 2 

1.285 

28 

359.8 

22.46 

3.003 

34 2 

1.309 

30 

392.7 

24.52 

3.277 

36 3 

1 334 

32 

426.9 

26.65 

3.562 

38 4 

1 360 

34 

462.4 

28.87 

3.859 

40 5 

1.387 

36 

499.3 

31.17 

4 167 

42 5 

1.415 

38 

537 7 

33.57 

4.487 

44.7 

1 445 

40 

578.0 

36.08 

4.824 


IV. 


Per cent 
NazO + 
2.0()SiO2 

G per 
liter 

Lbs. per 
cu. fL 

Lbs. per 
gal. 

1 0 


1 


0.6286 

0 0840 

2 3 

1.016 

2 

20.32 

1.269 

0.1696 

4 9 

1.035 

4 

41 40 

2.584 

0.3455 

7.4 

1.054 

6 

63.24 

3.948 

0.5278 

9 9 


8 

85.84 

5.359 

0.7164 

12.3 


10 

109.3 

6.823 

0.9121 

14.7 


12 ! 

133.6 

8.338 

1.115 

17.1 

1.134 

14 1 

1.58 8 

9.911 

1.325 

19.6 

1.156 

16 1 


11.55 

1.544 

21.9 

1.178 

18 


13.24 

1.770 

24.2 




14.98 

2.003 










SODIUM SILICATE (Continued) 

Specific Gravity of Aqueous Sodium Silicate Solutions 


AT 



B6. 

Sp. RT. 

Per cent 
NaaO + 
2.06RiO2 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
Kal. 

26.4 

1.223 

22 

269 1 

16.80 

2.245 

28.7 

1 .247 

24 

299.3 

18.68 

2.498 

30.9 

1.271 

26 

330.5 

20.63 

2.758 

33.1 

1.296 

28 

362 9 

22.65 

3.028 

35.2 

1.321 

30 

396.3 

24.74 

3.307 

37.3 

1.346 

32 

430.7 

26.89 

3.594 

39.2 

1.371 

34 

466.1 

29.10 

3.890 

41.2 

1.397 

36 

502.9 

31.40 

4.197 

43.1 

1.423 

38 

540.7 

33.76 

4.513 

45.0 

1.450 

40 

580.0 

36.21 

4.840 

49 6 

1.520 

45 

684 0 

42.70 

5 708 

54.0 

1.594 

50 

797 0 

49 75 

6.651 

58.3 

1.673 

55 

920.2 

57.44 

7.679 



Sp. gr. 

Per cent 
NasO + 
1.69SiOa 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.0 

1.007 

1 

10.07 

0.6286 

0 0840 

2.4 

1.017 

2 

20.34 

1.270 

0.1697 

5 0 


4 

41.44 

2.587 

0.3458 

7.7 


6 

63.36 

3.955 

0 5288 

10.4 

1.077 

8 

86.16 

5.379 

0.7190 

12.9 

1.098 

10 

109.8 

6.854 

0.9163 

15.4 


12 

134.3 

8.383 

1.121 

17.9 

1.141 

14 

159.7 

9.972 

1.333 

20.3 

1.163 

16 

186.1 

11.62 

1.553 

22.7 

1.186 

18 

213.5 

13.33 

1.782 

25.2 

1.210 

20 

242.0 

15.11 

2 020 

27.5 

1.234 

22 

271.5 

16.95 

2.266 

29.8 

1 .259 

24 

302.2 

18 86 

2.522 

32.1 

1.284 

26 

333.8 

20.84 

2.786 

34.3 

1.310 

28 

366.8 

22.90 

3.061 

36.6 

1.337 

30 

401.1 

25.04 

3.347 

38.8 

1.365 

32 

436.8 

27.27 

3.645 

41.0 

1.394 

34 

474.0 

29.59 

3.955 

43.2 

1.424 

36 

512.6 

32.00 

4.278 

45.4 

1.456 

88 

553.3 

34.54 

4.6 ir 


1 « 2 () 






SODIUM SULFATE 

Specific Gravity of Aqueous Sodium Sulfate Solutions 



C.* 


B6. 

Sp. gr. 

Per cent 
Na2S04 

O. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.1 

1.0073 

1 

10.07 


0.0841 

2.3 

1.0164 

2 

20.33 

1.269 

0.1696 

4.9 

1.0348 

4 

41.39 

2.584 

0.3454 

7.4 

1.0535 

6 

63.21 

3.946 

0.5275 

9.8 

1.0724 

8 

85.79 


0.7160 

12.2 

1.0915 

10 

109.2 


0.9109 

14.5 

1.1109 

12 

133.3 

8.322 

1.112 

16.8 

1.1306 

14 

158.3 

9.881 

1.321 

19.0 

1.1506 

16 

184.1 

11.49 

1.536 

21.2 

1.1709 

18 

210.8 

13.16 

1.759 

23.3 

1.1915 

20 

238.3 

14.88 

1.989 

25.4 

1.2124 

22 

266.7 

16.65 

2.226 

27.5 

1.2336 

24 

296.1 

18.48 

2.471 


m. 

Sp. gr. 

Per cent i 
Na2S04 
+ IOH 2 O 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.1 

1 0073 

2.268 

22.85 

1.426 

0.1907 

2.3 

1.0164 

4.536 

46.11 

2.878 

0.3848 

4.9 

1.0348 

9.073 

93.88 

5.861 

0.7835 

7.4 

1 .0535 

13.61 

143.4 

8.950 

1.197 

9.8 

1.0724 

18.15 

194.6 

12.15 

1.624 

12.2 

1.0915 

22.68 

247.6 

15.46 

2.066 

14.5 

1.1109 

27.22 

302.4 

18.88 

2.523 

16.8 

1 . 1306 

31.75 

359.0 

22.41 

2.996 

19.0 

1.1506 

36.29 

417.6 

26.07 

3.485 

21.2 

1.1709 

40.8^ 

478.1 

29.84 

3.989 

23.3 

1.1915 

45.36 

540.5 

33.74 

4.511 

25.4 

1.2124 

49.90 

i 605.0 

37.77 

5.049 

27.5 

1.2336 

54.44 

671.5 

41.92 

1 5.604 


Iti2l 








SODIUM SULFATE 

Specific Ghavitt op Aqueoub Sodium Sulfate Solutions 
AT 15° C. (Gerlach) 


B6. 

Sp. gr. 

Per cent 
NasS04 
+ lOHaO 

G. per 
liter 



0.6 

1.004 

1 

10.04 

0.6268 

0 0838 

1.2 

1.008 

2 

20.16 

1.259 

0.1682 

1.9 

1.013 

3 

30.39 

1.897 

0 2536 

2.3 

1.016 

4 

40 64 

2.537 

0 3392 

2.8 

1.020 

5 

51.00 

3.184 

0.4256 

3.4 

1.024 

6 

61.44 

3.836 

0.5127 

4.0 

1.028 

7 

71.96 

4.492 

0.6005 

4.5 

1.032 

8 

82 56 

5.154 

0 6890 

5.0 

1.036 

9 

93.24 

5.821 

0 7781 

5.6 

1.040 

10 

104.0 

6.492 

0.8679 

6.1 

1.044 

11 

114.8 

7.169 

0 9584 

6.5 ! 

1.047 

12 

125 6 

7.843 

1.048 

7.2 

1.052 

13 

136.8 

8.538 

1.141 

7.7 

1.056 

14 

147 8 

9 229 

1 234 

8.2 

1.060 

15 

159.0 

9.926 

1.327 

8.7 

1.064 

16 

170.2 

10.63 

1.421 

9.4 

1.069 

17 

181 7 

11.34 

1.517 

9.9 

1.073 

18 

193.1 

12 06 

1 612 

10.4 

1.077 

19 

204.6 

12.77 

1 708 

11.0 

1.082 

20 

216 4 

13.51 

1.806 

11.5 

1.086 

21 

228 1 

14 24 

1 903 

12.0 

1.090 

22 

239 8 

14.97 

2.001 

12.5 

1.094 

23 

251.6 

15.71 

2.100 

12.9 

1.098 

24 

263 5 

16.45 

2.199 

13 5 

1.103 

25 

275.8 

17.21 

2 301 

14.0 

1.107 

26 

287 8 

17.97 

2.402 

14.5 

1.111 

27 

300 0 

18.73 

2.503 

15.1 

1.116 

28 

312.5 

19.51 

2 608 

15.5 

1.120 

29 

324 8 

20.28 

2.711 

16.1 

1.125 

30 

337 5 

21.07 

2.817 



SODIUM SULFATE 

Specific Gravity op Aqueous Sodium Sulfate Solutions 
AT 15° C . (Gerlach) 



Sp. gr. 

Per cent 
NazSOi 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.6 

1.004 

0 44 

1 

4.440 

0.2772 

0.0371 

1.2 

1.008 

0.88 

8.916 

0.5566 

0.0744 

1.9 

1.013 

1 33 

13.44 

0.8390 

0.1122 

2.3 

1.016 

1.77 

17.97 

1.122 

0.1500 

2.8 

1 020 

2 21 

22.55 

1.408 

0.1882 

3.4 

1.024 

2 65 

27.17 

1.696 

0.2268 

4.0 

1.028 

3.10 

31.82 

1 987 

0.2656 

4.5 

1.032 

3 54 

38.51 

2.279 

0.3047 

5.0 

1.036 i 

3 98 

41.24 

2 574 

0.3441 

5.6 

1.040 

4.42 

45.99 

2.871 

0.3838 

6.1 

1.044 

4.86 

50.79 

3.171 

0.4238 

6.5 

1 047 

5.31 

55 56 

3.469 

0.4637 

7.2 

1 052 

5.75 

60.48 

3 776 

0 5047 

7.7 

1 056 

6.19 

65.38 

4 082 

0.5456 

8.2 

1.060 

6.63 

70.32 

4 390 

0.5868 

8.7 

1.064 

7.08 

75 29 

4 700 

0.6283 

9.4 

1.069 

7.52 

80.37 

5.017 

0.6707 

9.9 

1.073 

7 96 

85.42 

5 332 

0.7128 

10.4 

1.077 

8 40 

90 50 

5.650 

0.7552 

11.0 

1.082 

8.85 1 

95.70 

5.974 

0 7987 

11.5 

1.086 

9 29 

100.9 

6.296 

0.8417 

12 0 

1 090 

9 73 

106 1 

6.620 

0 8850 

12.5 

1 094 

10 2 

111.3 

6 947 

0.9287 

12.9 

1 098 

10.6 

116.5 

7.275 

0 9726 

13.5 

1.103 

11 1 

122 0 

7.613 

1.018 

14.0 

1 107 

11 5 

127.3 

7.946 

1 062 

14.5 

1.111 

11 9 

132.7 

8.282 

1.107 

15.1 

1.116 

12 4 

138.2 

8.627 

1.153 

15.5 

1.120 

12.8 

143.6 

8.967 

1.199 

16.1 

1.125 

i 

13 3 

149.3 

9.318 j 

1 

1.246 


1()23 



SODIUM SULFIDE 


Specific Gravity of Aqueous Sodium Sulfide Solutions 

18 V * 

AT C.* 



Sp. Kr. 

Per cent 
Na2S 

G. por 
liter 

Lbs. per 
cu. ft. 

Lbs. jier 
gal. 

1.4 

1.0098 

1 

10 10 

0.6304 

0.0843 

3.0 

1.0211 

2 

20.42 

1.275 

0.1704 

6.1 

1.0440 

4 

41.76 

2.607 

0.3485 

9.1 

1.0672 

6 

64.03 

3.997 

0.5344 

12.1 

1.0907 

8 

87.26 

5.447 

0.7282 

14.9 

1.1146 

10 

111.5 

6.958 

0.9302 

17.7 

1.1388 

12 

136.7 

8.531 

1.140 

20.4 

1.1634 

14 

162.9 

10.17 

1.359 

23.0 

1.1885 

16 

190.2 

11.87 

1.587 

25.6 

1.2140 

18 

218.5 

13.64 

1.824 


SODIUM SULFITE 


Specific Gravity of Aqueous 

19 *^ 


AT 


4 ° 


Sodium Sulfite Solutions 

C.* 



Sp. gr. 

Per cent 

1 Na2S05 

G. per 
liter 

Lbs. per 
cu. It. 

Lbs. per 
gal. 

1.1 

1.0078 

1 

10.08 

0.6291 

0 0841 

2.5 

1.0172 

2 

20.34 

1 270 

0.1698 

5.1 

1 0363 

4 

41.45 

2 588 

0.3459 

7 6 

1.0556 

6 

63.34 

3 954 

0.5286 

10.1 

1.0751 

8 

86.01 

5 369 

0 7178 

12 6 

1 0948 

10 ! 

109.5 

6 835 

0.9136 

14.9 

1.1146 

12 1 

133.8 

8.350 i 

1.116 

17.2 

1 . 1346 

14 1 

158.8 

9 916 

1 326 

19.4 

1.1549 

16 1 

184.8 

11.54 

1 542 

21.7 

1.1755 

18 1 

211.6 

13.21 

1.766 


1624 




SODIUM SULFITE, ACID (BISULFITE) 

Specific Gravity of Aqueous Sodium Bisulfite and 

1 ^ fi® 

Proportion of NaHSOs at C. 

lo.o 



Sp. gr. 

i 

Per cent 

Grams per 

I4js. per 

Lbs. per 

NaTISOj 

liter 

cu. ft. 

gal. 

0 

1.0000 

0.00 

0.00 

0.0000 

0 0000 

1 

1.0069 

1.02 

10.27 

0.6411 

0.0857 

2 

1 0140 

2.04 

20.69 

1.291 

0.1726 

3 

1.0211 

3.06 

31.25 

1.951 

0.2607 

4 

1.0284 

4.08 

41.96 

2.619 

0.3502 

5 

1.0357 

5.11 

52.92 

3.304 

0.4417 

6 

1.0432 

6.15 

64 . 16 

4.005 

0 5354 

7 

1 0507 

7.19 

75.55 

4.716 

0.6304 

8 

1 0584 

8 24 

87.21 

5.444 

0.7278 

9 

1 0662 

9 30 

99.16 

6.190 

0.8275 

10 

1 0741 

10.36 

111.3 

6.947 

0.9286 

11 

1 0821 

11 .42 

123.6 

7.714 

1.031 

12 

1 0902 

12.48 

136.1 

8.493 

1 . 135 

13 

1 .0985 

13 56 

149.0 

9.299 

1.243 

14 

1 1069 

14.65 

162.2 

10.12 

1.353 

15 

1.1154 

15 75 

175.7 

10.97 

1.466 

16 

1 1240 

16 85 

189.4 

11.82 

1.581 

17 

1 1328 

17.96 

, 203.5 

12.70 

1.698 

18 

1.1417 

19.08 

■ 217.8 

13.60 

1 818 

19 

1 . 1508 

20.20 

i 232.5 

14.51 

1.940 

20 

1 . 1600 

21.32 

: 247 3 

15.44 

2.064 

21 

1 . 1694 

22.44 

262.4 

16.38 

2.190 

22 

1 1789 

23.57 

277.9 

17.35 

2.319 

23 

1 1885 

24 71 

293.7 

18.33 

2.451 

24 

1 1983 

25 85 

309.8 

19.34 

2.585 

25 

1.2083 

2() 99 ; 

; 326.1 

20.36 

2.722 

26 

1 2185 

28.13 

! 342 8 

21.40 

2.860 

27 

1 2288 

29.27 

359.7 

22.45 

3.001 

28 

1.2393 

30.43 

377.1 

23.54 

3.147 

29 

1.2500 

31 .57 

394.6 

24.63 

3.293 

30 

1 2609 

32.71 

412.4 

25.75 

3.442 

31 

1 2719 

33.86 

430.7 

26.88 

3 594 

32 

1.2832 

35.01 i 

449.2 

28.04 

3.749 

33 

1.2946 

36.25 

469.3 

29.30 

3.916 

34 

1.3063 

37.51 

490.0 

30.59 

4 089 

35 

1.3182 

38.78 

511.2 

31.91 

4.266 

36 

1.3303 

40.06 

532.9 

33.27 

4.447 

37 

1.3426 

41.30 

554.5 

34 61 

4.627 

38 

1.3551 

42.52 

576.2 

35.97 

4.808 

39 

1.3680 

43.72 

598.1 

37.34 

4.991 


102 .’) 





SODIUM SULFITE, ACID (BISULFITE) (Continued) 

Specific Gravity of Aqueous Sodium Bisulfite and 

15 6° 

Proportion of SO2 at C. 

Jo.o 


lU. 

Sp. fsr. 

I'er cent 

SO. 

(iTani.‘» per 

I litei 

Ll)s. per 
oil. ft. 

Lbs. pel 
gal. 

0 

1 .0000 

0.00 

0.000 

0.0000 

0.0000 

1 

1 .0069 

0.63 

6 323 

0.3947 

0.0528 

2 

1.0140 

1.26 

12.78 

0.7976 

0.1066 

3 

1 .0211 

1.88 

19.20 

1.198 

0.1602 

4 

1 .0284 

2.51 

25.81 

1.611 

0.2154 

5 

1.0357 

3.15 

32.62 

2.037 

0.2723 

6 

1.0432 

3.79 

39.54 

2.468 

0.3299 

7 

1.0507 

4.43 

46 55 

2.906 

0.3884 

8 

1 .0584 

5.07 

53.66 

3.350 

9.4478 

9 

1 .0662 

5.72 

60.99 

3.807 

0.5089 

10 

1.0741 

6.38 

68.53 

4.278 

0.5719 

11 

1 .0821 

7.03 

76.07 

4.749 

0.6318 

12 

1.0902 

7.68 

83.73 

5.227 

0 6987 

13 

1.0985 

8.35 

91.72 

5 726 

0.7655 

14 

1 . 1069 

9.02 

99.84 

(> 233 

0.8332 

15 

1.1154 

9.70 

108.2 

6 754 

0 9029 

16 

1 1240 

10.37 

116.6 

7.276 

0 9727 

17 

1 . 1328 

11.06 

125.3 

7.821 

1.046 

18 

! 1.1417 

11.75 

134.1 

8.374 

1.119 

19 

1 1.1508 

12.43 

143.0 

8.930 

1.194 

20 

i 1 . 1600 

13.12 

152.2 

9.501 

1.270 

21 

1 1.1694 

13.81 

161.5 

10.08 

1.348 

22 

1.1789 

14.51 

171.1 

10.68 

1.42S 

23 

1 1885 

15.21 

180.8 

11.28 

1 rm 

24 

1 . 1983 

15.91 

190.6 

11.90 

1.591 

25 

1.2083 

16.61 

200.7 

; 12.53 

1.675 

26 

1.2185 

17.32 

j 211 0 

13.17 

1.761 

27 

1.2288 

18.02 

i 221.4 

13.82 

1.848 

28 

1 .2393 

18.73 

232.1 

14.49 

1.937 

29 

1 2500 

19.43 

242.9 

15.16 

2.027 

30 

1.2609 

20.14 

253.9 

15.85 

2.119 

31 

1.2719 

20.84 

265.1 

16.55 

2.212 

32 

1.2832 

21.55 

276.5 

17.26 

2.308 

33 

1.2946 

22.31 

288.8 

18.03 

2.410 

34 

1.3063 

23.09 

301.6 

18.83 

2.517 

35 

1.3182 

23.87 

314.7 

19.64 

2 626 

36 

1.3303 

24.66 

328.1 

20.48 

2.738 

37 

1.3426 

25.42 

341.3 

21.31 

2.848 

38 

1.3551 

26.17 

354.6 

22.14 

2.959 

39 

1.3680 

26.91 

368.1 

22.98 

3.072 


1620 




SODIUM TARTRATB 

Specific Gravity of Aqueous Sodium Tartrate Solutions 


AT 


20 ® 

4 ® 


* 



Sit. gr 

Per rent | 
NaaCJUOfi 

1 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal 

0 8 

1 0052 

1 

10 05 

0.6275 

0.0839 

1.8 

1 0123 

2 

20.25 

1.264 

0.1690 

3.8 

1 0266 

4 

41.06 

2 564 

0.3427 

5 7 

1 0410 

6 

62.46 

3.899 

0.5212 

7 6 

1 .0555 

8 

84.44 

5.271 

0.7047 

9 5 

1 0702 

10 

107 0 

6.681 

0.8931 

11 4 

1 0851 

12 

130 2 

! 8.129 

1 087 

13.2 

1 . 1002 

14 

154.0 

9.616 

1 285 

lo 0 

1.1156 

16 

178.5 

11.14 

1 1 490 

16.8 

1.1313 

18 

203 6 

12 71 

1.699 

18.6 

1 1471 

20 

229 4 

14 32 

1 915 

20 4 

1.1633 

22 

255.9 

15.98 

2.136 

22.1 

1.1797 

24 

283.1 

17.67 

2 363 

23.8 

1.1963 

26 

311.0 ! 

19.42 

2.596 

25.5 

1.2132 

28 

1 

339.7 

21.21 1 

2 835 



Sp gr. 

Per cent 
Na.C4H406 
+2H.O 

G. per 
liter 

Lbs. per 
eu, ft. 

Lbs. per 
gal. 

0.8 

1 0052 

1 186 

11.92 

0.7441 

0 0995 

1.8 

1.0123 

2.371 

24.01 

1.499 

0 2003 

3 8 

1.0266 

4.743 

48.69 

3.040 

0 4063 

5.7 

1.0410 

7.114 

74 OG 

5.623 

0 6180 

7,6 

1 0555 

9.486 

1 100.1 

6.250 

0.8355 

9 5 

1.0702 

11.86 

I 126 9 

7.922 

1 059 

11.4 

1.0851 

14.23 

154 4 

9.638 

1 288 

13.2 

1.1002 

16.60 

182 6 

11.40 

1.524 

15.0 

1.1156 

18.97 

211.6 

13.21 

1.766 

16.8 

1.1313 

21.34 

241.4 

15.07 

2 015 

18.6 

1.1471 

23.71 

272 0 

16 98 

2 270 

20.4 

1.1633 

26.09 

303.5 

18 94 

2.532 

22.2 

1.1797 

28.46 

335.7 

20.96 

2.802 

23.8 

1 . 1963 

30.83 

368.8 

23.02 

3.078 

25.5 

1.2132 

33.20 

i 

402.8 

25.14 

3.361 



SODIUM THIOSULFATE 

Specific Gravity op Aqueous Sodium Thiosulfate (Hypo) 

20 ® 

Solutions at C.* 



Sp gr. 

Per cent 
Na2S203 

(i per 
liter 

Lbs. per 
fii. ft. 

Lbs. per 
gaf. 

0.9 

1.0065 

i 1 

10.07 

0.6283 

0.0840 

2.1 

1.0148 

2 

20.30 

1.267 

0.1694 

4.4 

1.0315 

4 

41.26 

2.576 

0.3443 

6.7 1 

1.0483 

6 

62.90 

3.927 

0.5249 

8.9 

1.0654 

8 

85.23 

6.321 

0.7113 

11.1 

1.0827 

10 

108.3 

6.759 

0.9035 

13.2 

1 . 1003 

12 

132.0 

8.243 

1.102 

15.3 

1.1182 

14 

156.5 

9.773 

1.306 

17.4 

1 . 1365 

16 

181.8 

11.35 

1.517 

19.5 

1.1551 

18 

207.9 

12.98 

1.735 

21.5 

1 . 1740 

20 

234.8 

14.66 

1.959 

23.5 

1 . 1932 

22 

262.5 

16.39 

2.191 

25.4 

1.2128 

24 

291.1 

18.17 

2.429 

27.4 

1.2328 

26 

320.5 

20.01 

2.675 

29.3 

1.2532 

28 

350.9 

21.91 

2.928 

31.2 

1 . 2739 

30 

382.2 

23.86 

3.189 

35.8 

1.3273 

35 

464.6 

29.00 

3.877 

40.1 

1.3827 

40 

553.1 

34.53 

4.616 


B4. 

1 

1 Sp. gr. 

Per o<*nt 
NaoSoOa 
-h 5 II 2 O 

(1 p(T 

liter 

Lbs. per 
cu ft. 

Lbs per 
gal. 

0.9 

1.0065 

1.570 

15 80 

0.9863 

0.1318 

2 1 

1.0148 

3 139 

31.86 

1.989 

0.2659 

4.4 

1.0315 

6.279 

64.77 

4.043 

0.5405 

6.7 

1.0483 

9.418 

98.73 

6.164 

0.8239 

8.9 

1.0654 

12.56 

133.8 

8.352 

1.117 

11.1 

1.0827 

15.70 

170.0 

10.61 i 

1.418 

13.2 

1 . 1003 

18.84 

207.3 

12.94 

1.730 

15.3 

1.1182 

21.98 

215.7 

15.34 

2.051 

17.4 

1 . 1365 

25.12 

285.4 

17.82 

2.382 

19.5 

1.1551 

28 25 

326.4 

20 37 

2.724 

21.6 

1 . 1740 

31 39 

368.6 

23.01 

3.076 

23.5 

1 . 1932 

34.53 

412.1 

25.72 

3.439 

25 4 

1.2128 

37 67 

4.56.9 

28.62 

3.813 

27.4 

1 . 2328 

40.81 

503.1 

31.41 

4.199 

29 3 

1.2532 

43 95 

550.8 

34.38 

4.597 

31.2 

1.2739 

47.09 

599.9 

37.45 

5.006 

35.8 

1.3273 

64.94 

729.2 

45.52 

6.085 

40 1 

1 . 3827 

62 79 

868.2 

54.20 

7.245 


1028 





SODIUM THIOSULFATE 

Specific Gravity of Aqueous Sodium Thiosulfate (Hypo) 
Solutions at 19° C. (Schiff) 


B6. 

Sp. gr. 

Per cent 
NaaSaO* 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.8 

1.0052 

0.637 


0.3998 

0.0534 

1.5 

1.0105 

1.27 

12.88 

0.8038 

0.1075 

2.3 

1.0158 

1.91 

19.41 

1.212 

0.1620 

3.0 

1.0211 

2.55 


1.624 

0.2172 

3.7 

1.0264 

3.19 

32.69 

2.041 

0.2728 

4.6 

1.0317 

3.82 

39.44 

2.462 

0.3291 

6.2 

1.0370 

4.46 

46.24 

2.887 

0.3859 

6.9 

1.0423 

5.10 

53.12 

3.316 

0.4433 

6.6 

1.0476 

5.73 


3.750 

0.5013 

7.3 

1.0529 

6.37 


4.187 

0.5598 

8.0 

1.0584 

7.01 

74.17 

4.630 

0.6190 

8.7 

1.0639 

7 65 

81.33 

5.077 

0.6787 

9.4 

1.0695 

8.28 

88 58 

5.529 

0.7392 

10.1 

1.0751 

8.92 

95.89 

5.986 

0.8002 

10.8 

1.0807 

9.56 


6.447 

0.8618 

11.5 

1.0863 

10.2 

110.7 

6.912 

0.9240 

12.2 

1.0919 

10.8 

118.3 

7.382 

0.9869 

12.9 

1.0975 

11.5 

125.9 

7.857 

1.050 

13.6 

1.1031 

12,1 


8.335 

1.114 

14.2 

1.1087 

12.7 

141 3 

8.819 

1.179 

14.9 

1.1145 

13.4 

149.1 

9.308 

1.244 

16.6 

1.1204 

14.0 


9.803 

1.310 

16.3 

1 . 1263 

14.7 


10.30 

1.377 

16.9 

1.1322 

15.3 

173.1 

10.81 

1.445 

17.6 

1.1381 

15.9 

181.3 

11.32 

1.513 

18.3 

1 . 1440 

16.6 

189.5 

11.83 

1.581 

18.9 1 

1 . 1499 

17.2 ' 

197.8 

12.35 

1.651 

19.5 

1.1558 

17.8 

206.2 

12.87 

1.721 

20.2 

1.1617 

18.5 

214.6 

13.40 

1.791 

20.8 

1 . 1676 

19.1 

223.2 

13.93 

1.862 

21.5 

1 . 1738 

19.7 

231.8 

14.47 

1.935 

22.1 

1.1800 

20.4 

240.6 

15.02 


22.8 

1 . 1862 

21.0 

249.4 

15.57 

2.081 

23.4 

1 . 1924 

21.7 

258.3 

16.12 

2.155 

24.0 

1 . 1986 

22.3 

267.3 

16.68 

2.230 

24.7 

1.2048 

22.9 

276.3 

17.25 

2.306 

25.3 

1.2110 

23.6 

285.5 

17.82 

2.382 

25.9 

1.2172 

24.2 

294.7 

18.40 

2.459 

26.5 

1.2234 

24.8 

304.0 

IS 98 

2.537 

27.1 

1.2297 

25.5 

313.4 

19.56 

2.615 

27.7 

1.2362 

26,1 



2.695 

28 3 

1.2427 

26.8 


20.76 

2.775 

28.9 

1.2492 

27.4 

342.2 

21.36 

2.856 

29.5 

1.2558 

28.0 

352 0 

21.98 

2.938 

30.1 

1.2624 

28 7 

361.9 

22.59 

3.020 

30.7 

1 . 2690 

29 3 

371.9 

23.22 

3.103 

31.3 

1.2756 

29.9 

381.9 

23.84 

3.187 

31.9 

1.2822 

30.6 

392.1 

24.48 

3.272 

32.6 

1.2888 

31.2 

402.3 

25.12 

3.357 

33.1 

1 . 2954 

31.9 

412.6 

25.76 

3.443 


1629 









SODIUM THIOSULFATE 

Specific Gravity of Aqueous Sodium Thiosulfate Solu- 
tions AT 19° C. (Schiff) 



Sp. gr. 

Per cent 
NaaSaOs 
+ 5 H 2 O 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0 8 

1.0052 

1 

10.05 

0.6276 

0.0839 

1 5 

1.0105 

2 

20.21 

1.262 

0.1687 

2 3 

1.0158 

3 

30.47 

1.902 

0.2543 

3 0 

1 0211 

4 

40.84 

2.550 

0.3409 

3 7 

1.0264 

5 

51.32 

3.204 

0.4283 

4.5 

1 .0317 

6 

61.90 

3.864 

0.5166 

5 2 

1.0370 

7 

72.59 

4.532 

0 6058 

6.9 

1.0423 

8 

83.38 

5.205 

0 6959 

6.6 

1.0476 

9 

94.28 

5.886 

0.7868 

7 3 

1 .0529 

10 

105.3 

6.573 

0.8787 

8 0 

1.0584 

11 

116.4 

7.268 

0.9716 

8.7 

1.0639 

12 

127.7 

7.970 

1 065 

9.4 

1 0695 

13 

139.0 

8 680 

1 160 

10 1 

1.0751 

14 

150.5 

9.396 

1 256 

10 8 

1 . 0807 

15 

162.1 

10 12 

1.353 

11.5 

1.0863 

16 

173 8 

10 85 

1.450 

12 2 

1.0919 

17 

185 6 

11.59 

1.549 

12.9 

1.0975 

18 

197.6 

12.33 

1 649 

13.6 

1.1031 

19 

209.6 

13.08 

1.749 

14.2 

1 1087 

20 

221.7 

13.84 

1 . 850 

14.9 

1.1145 

21 

234.0 

14.61 

1.953 

15.6 

1 . 1204 

22 

246.5 

15.39 

2.057 

16.3 

1 . 1263 

23 

259.0 

16.17 

2.162 

16 9 

1.1322 

24 

271.7 

16 96 

2 268 

17.6 

1.1381 

25 

284 5 

17.76 

2.374 

18.3 

1 . 1440 

26 

297.4 

18.57 

2.482 

18.9 

1 . 1499 

27 

310.4 

19.38 

2.591 

19 5 

1.1558 

28 

323.6 

20 20 

2.701 

20.2 

1.1617 

29 

336.9 

21.03 

2.811 

20.8 

1 . 1676 

30 

350.3 

21.87 

2.923 

21.5 

1 . 1738 

31 

363.9 

22.72 

3.037 

22.1 

1 . 1800 

32 

377.6 

23.57 

3.151 

22.8 

1.1862 

33 

391.4 

24 44 

3.267 

23.4 

1 1924 

34 

405 4 

25.31 

3.383 

24.0 

1 1986 

35 

419.5 

26.19 

3.501 

24.7 

1 2048 

36 

433.7 

27.08 

3.620 

25.3 

1 2110 

37 

448 1 

27.97 

3.739 

25 9 

1.2172 

38 

462 5 

28 87 

3.860 

26 5 

1 . 2234 

39 

477 1 

29.79 

3.982 

27.1 

1 . 2297 

40 

491 9 

30.71 

4.105 

27.7 

1 . 2362 

1 41 

506.8 

31.64 

4.230 

28.3 

1 . 2427 

42 

521.9 

32.58 

4.356 

28.9 

1 2492 

43 

537.2 

33.53 

4.483 

29.5 

1 2558 

44 

552 6 

34.49 

4.611 

30.1 

1 2624 

45 

568 1 

35.46 

4 741 

30 7 

1.2690 

46 

583 7 

36.44 

4 871 

31.3 

1 . 2756 

47 , 

599.5 

37.43 

5 003 

31.9 

1 . 2822 

48 ' 

615.5 

38.42 

5.136 

32.5 

1 . 2888 

49 

631 .5 

39.42 

5.270 

33.1 

1 . 2954 

50 

647.7 

40.43 

5.405 


1030 




STANNIC CHLORIDE 


Specific Gravity 


OF Aqueous Stannic Chloride Solutions 




Sp. gr. 

Per cent 
SnCl4 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.0 


1 



0.0840 

2.1 

1.015 

2 

20.30 

1.267 

0.1694 

4.4 

1.031 

4 

41.24 

2.574 

0.3442 

6.6 

1.047 

6 


3.922 

0.5243 

8.7 

1.064 

8 

85.12 

5.314 

0.7103 

10.9 

1.081 

10 

108.1 

6.748 

0.9021 

13.1 

1.099 

12 

131 9 


1.101 

16.2 

1 117 

14 

156 4 

9.762 

1.305 

17.2 

1.135 

16 

181 6 

11.34 

1.515 

19.4 

1 154 

18 

207.7 

12.97 

1.733 

21.4 

1 173 

20 

234.6 

14 65 

1.958 

23.4 

1 192 

22 


16.37 

2.188 

25.4 

1 212 

24 


18.16 

2.427 

27.4 

1 233 

26 

320.6 


2.675 

29.5 

1 255 

28 

351.4 

21.94 

2.933 

31.5 

1 278 

30 

383.4 



36.6 

1 337 

36 

468.0 

29.21 

3 905 

41.7 

1.403 

40 

561.2 

35.03 

4.683 

46.7 

1.475 

46 

663.8 

41.44 

5.539 

51.8 

1.555 

50 

777.5 

48 64 

6 488 

66.8 

1.644 

55 

904.2 

56.45 

7.546 

61.8 

1 .742 

00 

1045 

66.25 

8.722 

66.7 

1 851 

65 

1203 

75 11 

10 04 

71 4 

1 971 

1 

70 

1 

1380 

86 13 

11.51 



Sp. gr. i 

! I’cr cent 
SnCL 
i - 5 II 2 O 

G. per 
liter 

Lbs. per 
cu. ft 

Lbs. per 
gal. 

1.0 

1 

i 1 007 

1 35 

13 55 

0.8460 

0 1131 

2.1 

1 015 : 

2 69 

27 32 

1 705 

0.2280 

4.4 

1 1 031 

1 5 38 

55.50 

3.465 

0.4632 

8.5 

1.047 

8 07 

84.54 

5.278 

0.7055 

8.7 

1.064 

i 10 8 

114.5 

7.151 

0.9560 

10 9 

1 081 

13.5 

145.5 

9 082 

1.214 

13.1 

1 099 

16 1 

177.5 

11.08 

1.481 

15.2 

1.117 

1 18 8 

210.4 

13.14 

1.756 

17.2 

1.135 

1 21.5 

244 4 

15 26 

2.039 

19.4 

1.154 

24.2 

279.5 

17 45 

2.333 

21.4 

1 173 

26 9 

315.8 

19.71 

2.635 

23.4 

1 192 

29.6 

352.9 

22.03 

2.945 

25.4 

1 212 

32.3 

391.5 

24.44 

3.267 

27.4 

1 233 

35.0 

431.4 

26.93 

3.600 

29.5 

1 255 

37 7 

472.9 

29.52 

3.946 

31.5 

1.278 

40.4 

516.0 

32 21 

4.306 

36.6 

1 . 337 

47.1 

629 7 

39.31 

5.255 

41.7 

1 403 

53.8 

755 2 

47.15 ! 

6.303 

46.7 

1.475 

60 6 

893.2 

55 78 

7.454 

51.8 

1 555 

67.3 

1046 1 

66 32 

8 732 

56.8 

1 644 

74.0 

1217 1 

75.96 

10.15 

61.8 

1 742 

80.7 

1407 

87 81 

11 74 

66.7 

1 .851 

87.5 

1619 

101.1 

13.51 

71 .4 

1.971 

94.2 

1857 

115 9 

15.49 


1631 






STANNOUS CHLORIDE 

Sfbcific Gravity op Aqttkous Stannous Chloride Sold- 


TIONS AT -r^ C.* 

4 


B6. 

Sp. gr. 

Per cent 
SnCb 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal 

1.0 

1.0068 

1 

10.07 

0.6285 

0.0840 

2.1 

1.0146 

2 

20.29 

1.267 

0.1693 

4.3 

1.0306 

4 

41.22 

2.573 

0.3440 

6.5 

1.0470 

6 

62.82 

3.922 

0.5243 

8.7 

1.0638 

8 

85.10 

5.313 

0.7102 

10.9 

1.0810 

10 

108.1 

6.748 

0.9021 

13.0 

1.0986 

12 

131.8 

8.230 

1.100 

15.2 

1.1167 

14 

156.3 

9.760 

1.305 

17.3 

1 . 1353 

16 

181.6 

11.34 

1.516 

19.4 

1 . 1545 

18 

207.8 

12.97 

1.734 

21.5 

1 . 1743 

20 

234.9 

14.66 

1.960 

23.6 

1 . 1948 

22 

262.9 

16.41 

2.194 

25.8 

1.2159 

24 

291.8 

18.22 

2.435 

27.8 

1.2377 

26 

321.8 

20.09 

2.686 

29.9 

1.2603 

28 

352.9 

22.03 

2.945 

32.0 

1.2837 

30 

385.1 

24.04 

3.214 

37.3 

1.3461 

35 

471 . 1 

29.41 

3.932 

42.5 

1.4145 

40 

565.8 

35.32 

4.722 

47.7 

1.4897 

45 

670.4 

41.85 

5.594 

52.8 

1.5729 

50 

786.5 

49.10 

6.563 

57.9 

1.6656 

55 

916.1 

57.19 

7.645 

63.1 

1.7695 

60 

1062 

66.28 

8.860 

68.1 

1.8865 

65 

1226 

76.55 

10.23 


B4. 

Sp. gr. 

Per cent 
SnClz 
+ 2 H 2 O 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.0 

1.0068 

1.19 

11.98 

0 7480 

0 1000 

2.1 

1.0146 

2.38 

24.15 

1.508 

0 2015 

4.3 

1.0306 

4.76 

49.06 

3.063 

0 4094 

6.5 

1.0470 

7.14 

74.76 

4.667 

0.6239 

8.7 

1.0638 

9.52 

101.3 

6.322 

0.8452 

10.9 

1.0810 

11.9 

128.6 

8 031 

1.074 

13.0 

1.0986 

14 3 

156.9 

9.794 

1.300 

15.2 

1.1167 

16.7 

186.0 

11.61 ! 

1.553 

17.3 

1.1353 

19.0 

216.2 

13.49 

1.804 

19.4 

1 . 1545 

21.4 

247.3 

15.44 

2.064 

21.5 

1 . 1743 

23 8 

279.5 

17.45 

2.332 

23.6 

1.1948 

26 2 

312.8 

19.53 

2.610 

25.8 

1.2159 

28.6 

347.3 

21 68 

2.898 

27.8 

1 . 2377 

30.9 

383.0 

23.91 

3.196 

29.9 

1.2603 

33,3 

419.9 

26.22 

3.505 

32.0 

1.2837 

35.7 

458.3 

28.61 

3.825 

37.3 

1.3461 

41 7 

560 7 

35.00 

4.679 

42.5 

1.4145 

47.6 

073.3 

42.03 

5.619 

47.7 

1.4897 

53.6 

797.8 

49 80 

6.657 

52.8 

1.5729 

59 . 5 

935.9 

58.43 

7.810 

57.9 

1.6656 

65.5 

1090 

68.06 

9.098 

63.1 

1.7695 

71.4 

1263 

78.87 

10.54 

68.1 

1.8865 

77.4 

1459 

91.10 

12.18 


1R32 



SUCROSE (CANE SUGAR) 


Spec iFic Gravity of Aqueous Sugar Solutions at 


4c 


li<- 

Sp. gr. 

Per cent 
C 12 H 22 OU 

G. per 
liter 

Lbs. per 
ou. ft. 

I.bs. per 
gal. 


0 9982 

0 




0 3 

1 0021 

1 

10 02 

0 6256 

0.0836 

0 9 

1.0060 

2 

20 12 

1 256 

0.1679 

1 4 

1 0099 

3 

30 30 

1.891 

0 2528 

2 0 

1 0139 

4 

40 56 

2 532 

0 3384 

2 5 

1 0179 

5 

50 89 

1 3 177 

0 4247 

3 1 

1 0219 

6 

61 31 

3.827 

0 5117 

3 6 1 

1 0259 

7 

71.81 

4.483 

0 5993 

4 1 1 

1.0299 

8 

82 40 

5 144 

0 6876 

4 7 1 

1.0340 

9 

93 06 

5 810 

0 7766 

5.3 

1.0381 

10 

103 8 

6 481 

0 8664 

5 8 

1 0423 

11 

114 7 

7 157 

0 9568 

6.4 

1.0465 

12 

125 6 

7 839 

1 048 

7 0 

1.0507 

13 

136 6 

8 527 

1.140 

7 5 

1 0549 

14 

147 7 

9.220 

1 232 

8 1 

1.0592 

15 

158 9 

9 918 

1 326 

8 7 

1 0635 

16 

170 2 

10 62 

1 420 

9 2 I 

1 0678 

17 

181 5 

11 33 

1 515 

9 8 

1 0721 

18 

193 0 

12 05 

1 611 

10 3 

1.0765 

19 

204.5 

12 77 

1.707 

10 8 

1 0810 

20 

216 2 

13 50 

1 804 

11 4 

1 0854 

21 

227 9 

14 23 

1 902 

12 0 

1 0899 

22 

239.8 

14 97 

2 001 

12 5 

1 0944 

23 

251 7 

15 71 

2 101 

13 1 

1 0990 

24 

263 8 

16 47 

2 201 

13 6 

1 1036 

25 

275 9 

17 22 

2 302 

14 2 

1 1082 

26 

288 1 

17 99 

2 404 

14 7 

1 1128 

27 

300 5 

18 76 

2 507 

15 3 

1 1175 

28 

312 9 

19 53 

2 611 

15 8 

1 1222 

29 

325 4 

20 32 

2 716 

16 3 

1 1270 

30 

338 1 

21 11 

2 821 

16 9 

1 1318 

31 

350.8 

21 90 

2 928 

17 5 

1 1366 

32 

363 7 

22 71 

3 035 

18 0 

1 1415 

33 

376 7 

23 51 

3 143 

18 6 

1 1463 

34 

389 8 

24 33 

3 253 

19 1 

1 1513 

35 

402 9 

25 15 

3 363 

19 6 

1 1562 

36 

416 2 

25 98 

3.474 

20 1 

1 1612 

37 

429 7 

26 82 

3 586 

20 7 

1 1663 

38 

443 2 

27.67 

3 698 

21 2 

1 1713 

39 

456 8 

28 52 

3 812 

21 7 

1 . 1764 

40 

470 6 

29 38 

3 927 

22 3 

1 1816 

41 

484 5 

30 24 

4 043 

22 8 

1 1868 

42 

I 498.4 

31 12 

4 160 

23.3 

1 1920 

43 

512 6 

32 00 

4 . 277 

23 9 

1 1972 

44 

526 8 

32 89 

4 396 

24 4 

1 2025 

45 

541 1 

33 78 

4 516 

25 0 

1 2079 

46 

555 6 

34 69 

4.637 

25 5 

1 2132 

47 

570 2 

35.60 

4 759 

26 0 

1 2186 

48 

584 9 

36 52 

4.882 

26 5 

1 2241 

49 

599 8 

37 44 

5 005 

27 1 

1 2296 

50 

614 8 

38 38 

5 131 

27 6 

1 2351 

51 

629 9 

39 32 

5 257 

28 1 

1 2406 

52 

645 1 

40 27 

5 384 

28 7 

1 2462 

53 

660 5 

41 23 

5 512 

29 2 

1 2519 

54 

676 0 

42 20 

5 641 

29 7 

1 2575 

55 

691 6 

43.18 

5 772 

30.3 

1 2632 { 

56 

707 4 

44 16 

5 904 


lfi33 



SUCROSE (CANE SUGAR) (Continued) 


Specific Gravity op Aqueous Sugar Solutions at 


4 " 


C. 


m 

Sp. gr. 

Per cent 
CuHsit)!! 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs per 
gal. 

30 8 

1 2690 

57 

723 3 

45 15 

6 036 

31 3 

1 2748 

58 

739 4 

46 16 

6 170 

31 8 

1 2806 

59 

755 6 

47 17 

6 305 

32 3 

1.2865 

60 

771 9 

48 19 

6 441 

32 8 

1 . 2924 

61 

788.3 

49 21 

6 579 

33 4 

1 2983 

62 

804 9 

50 25 

6 717 

33 9 

1.3043 

63 

821 7 

51 30 

6 857 

34 4 

1.3103 

64 

838 6 

52 35 

6 998 

34 8 

1.3163 

65 

855.6 

53 41 

7.140 

35 4 

1 3224 

66 

872 8 

54 49 

7 284 

35 9 

1 3286 

67 

890 1 

55 57 

7 428 

36 4 

1 3347 

68 

907 6 

56 66 

7 574 

36.9 

1.3409 

69 

925 2 

57 76 

7 721 

37 4 

1 3472 

70 

943 0 

58 87 

7 870 

37 9 

1 3535 

71 

961 0 

59 99 

8 019 

38 4 

1 3598 

72 

979 0 

1 61 12 

8 170 

38 9 

1 3661 

73 

997 3 

62 26 

8 323 

39 4 

1 3725 

74 

1016 

! 63 4 1 

8 476 

39 9 1 

1 3790 

75 

1034 

64 56 

8 631 

40 4 

1 3854 

76 

1053 

65 73 

8 787 

40 9 

1 3920 

77 

1072 

1 66 91 

8 944 

41 4 

1 3985 

78 

1091 

68 10 

9 103 

41 8 

1 4051 

79 

1110 

1 69 29 

9 263 

42 2 

t 4117 

80 

1129 

70 50 

9 425 

42 7 

1 4184 

81 

1149 

71 72 

9 588 

43 2 

1 4251 

82 

1169 

72 95 

9 752 

43 7 

1 4318 

83 

1188 

74 19 

9 917 

44 2 

1 4386 

84 

1208 

75 44 

10 08 

44 7 

1 4454 

85 

1229 

76 70 

10 25 

45 2 

1 4522 

86 

1249 

77 97 

10 42 

45 6 

1 4591 

87 

1269 

79 25 

10 59 

46 1 

1 4660 

88 

1290 

80 54 

10 77 

46 6 

1 4730 

j 89 

1311 

81 85 

10 94 

1 


1634 




SULFURIC ACID 

Specific Gravity of Aqueous Sulfuric Acid Solutions 


AT 



B6. 

Sp. gr. 

Per cent 
H 2 SO 4 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.7 

1.0051 

1 

10.05 

0.6275 

0.0839 

1.7 

1.0118 

2 

20 24 

1.263 

0.1689 

2.6 

1.0184 

3 

30.55 

1.907 

0.2550 

3.5 

1.0250 

4 

41.00 

2 560 

0.3422 

4.5 

1.0317 

5 

51.59 

3.220 

0.4305 

5.4 

1 .0385 

6 

62.31 

3.890 

0.5200 

6.3 

1.0453 

7 

73.17 

4.568 

0.6106 

7.2 

1.0522 

8 

84.18 

5 255 

0.7025 

8 1 

1.0591 

9 

95.32 

5.950 

0.7955 

9 0 

1.0661 

10 

106 6 

6.655 

0.889^ 

9 9 

1 0731 

11 

118.0 

7.369 

0.9851 

10 8 

1 0802 

12 

129.6 1 

8.092 

1.082 

11 7 

1.0874 

13 

141.4 

8.825 

1.180 

12 5 

1 0947 

14 ! 

153.3 

9.567 

1.279 

13 4 

1 1020 

15 

165.3 

10.32 

1.379 

14 3 

1 1094 

16 

177.5 

11.08 

1.481 

15.2 

1 1168 

17 

189 9 

11.85 

1.584 

16.0 

1 . 1243 

18 

202 4 

12.63 

1.689 

16.9 

1.1318 

19 

215.0 

13.42 

1.795 

17 7 

1 . 1394 

20 

227.9 

14.23 

1.902 

18 6 

1.1471 ' 

21 

240.9 

15.04 

2.010 

19 4 

1 1548 

22 

254.1 

15.86 

2.120 

20.3 

1 1626 

23 

267.4 

16 69 

2.231 

21.1 

1 1704 

24 

280.9 

17.54 

2.344 

21.9 

1 1783 

25 

294.6 

18.39 

2.458 

22 8 

1 1862 

26 

308.4 

19.25 

2.574 

23.6 

1 1942 

27 

322.4 

20.13 

2.691 

24.4 

1 2023 

28 

336 6 

21 02 

2.809 

25.2 

1.2104 

29 

351.0 

21.91 

2.929 

26.0 

1.2185 

30 

365.6 

22.82 

3.051 

26.8 

1.2267 

31 

380.3 

23.74 

3.173 

27.6 

1 2349 

32 

395.2 

24 67 

3.298 

28.4 

1 . 2432 

33 

410.3 

25.61 

3.424 

29.1 

1.2515 

34 

425.5 

26.56 

3.551 

29.9 

1 . 2599 

35 

441.0 

27.53 

3.680 

30.7 

1 . 2684 

36 

456.6 

28 51 

3.811 

31.4 

1 . 2769 

37 

472.5 

29.49 

3.943 

32.2 

1 . 2855 

38 

488.5 

30.49 

4.077 

33.0 

1.2941 

39 

504 7 

31.51 

4.212 

33.7 

1 . 3028 

40 

521 1 

32.53 

4.349 

34.5 

[ 1.3116 

41 

1 537 8 

33.57 

4.488 

35 2 

1 3205 

42 

554.6 

34.62 

4.628 

35.9 

1 3294 

43 

571 6 

35.69 

4.770 

36 7 

1.3384 

44 

588 9 

36 76 

4.914 

37.4 

1 3476 

45 

606 4 

37.86 

5.061 

38.1 

1 . 3569 

46 

624 2 

38.97 

5.209 

38.9 

1.3663 

47 

642 2 

40.09 

5.359 

39.6 

1 3758 

48 

660 4 

41.23 

5.511 

40.3 

1 . 3854 

49 

678 8 

42.38 

5.665 

41.1 

1 3951 

50 

697.6 

43.55 

5.821 

41.8 

1.4049 

51 

716 5 

44.73 

5.979 

42.5 

1.4148 

52 

735 7 

45.93 

6.140 

43.2 

1 . 4248 

53 

755.1 

47.14 

6.302 

44.0 

1.4350 

54 

774.9 

48.37 

6.467 
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SULFURIC ACID (Continued) 

Specific Gravity op Aqueous Sulfuric Acid Solutiows 


AT 



♦ 


B4. 

Sp gr. 

Per cent 

1 H28O4 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

44.7 

1.4453 

55 

794.9 

49.62 

6.634 

45.4 

1.4557 

56 

815.2 

50.89 

6.803 

46.1 

1.4662 

57 

835.7 

52.17 

6.974 

46.8 

1.4768 

58 

856.5 

53.47 

7.148 

47.6 

1.487? 

59 

877.6 

54.79 

7.324 

48.2 

1.4983 

60 

899.0 

56.12 

7.502 

48.9 

1.5091 

61 

920.6 

57.47 

7.682 

49.6 

1 . 5200 

62 

942.4 

58.83 

7.865 

60.3 

1.5310 

63 

964 5 

60.21 

8.049 

51.0 

1.5421 

64 

986.9 

61.61 

8.236 

51.7 

1.5533 

65 

1010 

63.03 

8.426 

52.3 

1 . 5646 

66 

1033 

64 46 

8.618 

63.0 

1.5760 

67 

1056 

65.92 

8.812 

63.7 

1.5874 

68 

1079 

67.39 

9.008 

54.3 

1 . 5989 

69 

1103 

68.87 

9.207 

55 0 

1.6105 

70 

1127 

70.38 

9.408 

55.6 

1.6221 

71 

1152 

71.90 

9.611 

56.3 

1.6338 

72 

1176 

73.44 

9.817 

66.9 

1 . 6456 

73 

1201 

74.99 

10.02 

57.5 

1 6574 

74 

1226 

76.57 

10.24 

58.1 

1.6692 

75 

1252 

78.15 

10.45 

68.7 

1.6810 

76 

1278 

79 75 

10.66 

69.3 

1 6927 

77 

1303 

81.37 

10.88 

59.9 

1.7043 

78 

1329 

82.99 

11.09 

60 5 

1 7158 

79 

1355 

84.62 

11.31 

61.1 

1 . 7272 

80 

1382 

86 26 

11.53 

61.6 

1 . 7383 

81 

1408 

87.90 

11.75 

62.1 

1 7491 

82 

1434 

89.54 

11.97 

62.6 

1 . 7594 

83 

1460 

91.16 

12.19 

63.0 

1.7693 

84 

1486 

92.78 

12.40 

63.6 

1.7786 

85 

1512 

94.38 

12.62 

63.9 

1 . 7872 

86 

1537 

95.95 

12 83 

64.2 

1.7951 

87 

1562 

97.49 

13.03 

64.5 

1.8022 

88 

1586 

99 01 

13.23 

64.8 

1.8087 

89 

1610 

100.5 

13.43 

65.1 

1.8144 

1 90 

1633 

101.9 

13.63 

65.3 

1.8195 

1 91 

1656 

103.4 

13.82 

65.5 

1 . 8240 

92 

1678 

104 . 8 

14.00 

65.7 

1 . 8279 

93 

1700 

106.1 

14.19 

65.8 

1.8312 

94 

1721 

107.5 

14.36 

65.9 

1 . 8337 

95 

1742 

108.7 

14.54 

66.0 

1.8355 

96 

1762 

110.0 

1 14.70 

66.0 

1.8364 

97 

1781 

111.2 

14.87 

66.0 

1.8361 

98 

1799 

112.3 

15.02 

65.9 

1.8342 

99 

1816 

113.4 

15.15 

65.8 

1.8305 

100 

1831 

114 3 

15.28 







TABLES OF THE MANUFACTURING CHEMISTS' 
ASSOCIATION 


SULFURIC ACID 


Authorities — W. C. Fekgitson; H, P. Talbot 

This table has been approved and adopted as a standard by 
the Manufacturing Chemists' Association of the United States. 

Specific Gravity determinations were made at 60® F., com- 
pared with water at 60® F. 

From the Specific Gravities the corresponding degrees Baum6 
were calculated by the following formula: 

Baum6 = 145 - 5 - --^ — 

Sp. Gr. 


Baum^ Hydrometers for use with this table must be graduated 
by the above formula, which formula should always be |mnted 
on the scale. 

66® Baum6 = Sp. Gr. 1.8354. 

1 cu. ft. water at 60° F. weighs 62.37 lbs. av. 

Atomic weights from F. W. Clarke's table of 1901. O * 16. 
H2SO4 = 100 per cent. 


H2SO4 

O.V. 93.19 

60® 77.67 

50® 62.18 


0. V. 60® 
100.00 119.98 
83.35 100.00 
66.72 80.06 


Acids stronger than 66® B4. should have their percentage 
compositions determined by chemical analysis. 


B6.* 

Sp. gr 

Tw* 

1 

Per cent 
HiSO 

Wei|;ht 

1 cu. ft. 
in lbs. av 

Per centi 
O.V. , 

Pounds 
0 . V. 

in 1 cu. ft. 

• Freesing 
(melting) 
point. 

0 

1.0000 

0.0 

0.00 

62.37 

0.00 

0.00 

32.0° 

F. 

1 

1.0069 

1.4 

1.02 

62.80 

1.09 

.68 

31.2 

ft 

2 

1.0140 

2.8 

2.08 

63.24 

2.23 

1.41 

30.5 

a 

3 

1.0211 

4.2 

3.13 

63.69 

3.36 

2.14 

29.8 

(( 

4 

1.0284 

5.7 

4.21 

64.14 

4.52 

2.90 

28.9 

a 

5 

1.0357 

7.1 

5.28 

64.60 

5.67 

3.66 

28.1 

u 

6 

1.0432 

8.6 

6.37 

65.06 

6.84 

4.45 

27.2 

u 

7 

1.0507 

10.1 

7.45 

65.53 

7.99 

5.24 

26.3 

it 

8 

1.0584 

11.7 

8.55 

66.01 

9.17 

6.06 

25.1 

it 

9 

1.0662 

13.2 

9.66 

66.50 

10.37 

6.89 

24.0 

it 

10 

1.0741 

14.8 

10.77 

66.99 

11.56 

7.74 

22.8 

ti 

11 

1.0821 

16.4 

11.89 

67.49 

12.76 

8.61 

21.5 

it 

12 

1.0902 

18.0 

13.01 

68.00 

13.96 

9.49 

20.0 

it 

13 

1.0985 

19.7 

14. 13 

68.51 

15.16 

10.39 

18.3 

it 

14 

1.1069 

21.4 

15.25 

69.04 

16.36 

11.30 

16.6 

it 


* Oaloulated from Piokering's results* Journal of London Chemical Soeietjg 
Vol. 67, p. 363. 1637 


SULFURIC ACID (Continued) 


B6.* 

Sp. gr. 

Tw.* 

Per cent 
HaSOi 

Weight 

1 cu. ft. 
in lbs. av. 

Per cent 
0. V. 

Pounds 
0. V. 
in 1 cu.ft. 

• Freesing 
(melting) 
point. 

15 

1.1154 

23.1 

16.38 

69.57 

17.58 

12.23 

14.7 

F. 

16 

1.1240 

24.8 

17.53 

70.10 

18.81 

13.19 

12.6 


17 

1.1328 

26.6 

18.71 

70.65 

20.08 

14.18 

10.2 

(( 

18 

1.1417 

28.3 

19.89 

71.21 

21.34 

15.20 

7.7 

it 

19 

1.1508 

30.2 

21.07 

71.78 

22.61 

16.23 

4.8 

n 

20 

1.1600 

32.0 

22.25 

72.35 

23.87 

17.27 

+ 1.6 

n 

21 

1.1694 

33.9 

23.43 

72.94 

25.14 

18.34 

- 1.8 

it 

22 

1.1789 

35.8 

24.61 

73.53 

26.41 

19.42 

- 6.0 

it 

23 

1.1885 

37.7 

25.81 

74.13 

27.69 

20.53 

-11 

n 

24 

1.1983 

39.7 

27.03 

74.74 

29.00 

21.68 

-16 

ti 

25 

1.2083 

41.7 

28.28 

75.36 

30.34 

22.87 

-23 

n 

26 

1.2185 

43.7 

29.53 

76.00 

31.69 

24.08 

-30 

a 

27 

1.2288 

45.8 

30.79 

76.64 

33.04 

25.32 

-39 

a 

28 

1.2393 

47.9 

32.05 

77.30 

34.39 

26.58 

-49 

it 

29 

1.2500 

50.0 

33.33 

77.96 

35.76 

27.88 

-61 

a 

30 

1.2609 

52.2 

34.63 

78.64 

37.16 

29.22 

-74 

ti 

3U 

1.2719 

54.4 

35.93 

79.33 

38.55 

30.58 

-82 

ti 

32 

1.2832 

56. 6 

37.26 

80.03 

39.98 

32.00 

-96 

ti 

33 

1.2946 

58.9 

38.58 

80,74 

41.40 

33.42 

-97 

it 

34 

1.3063 

61.3 

39.92 

81 47 

42.83 

34.90 

-91 

it 

35 

1.3182 

63.6 

41.27 

82 22 

44.28 

36.41 

-81 


36 

1.3303 

66.1 

42.63 

82.97 

45.74 

37.95 

-70 

ii 

37 

1.3426 

68.5 

43.99 

83.74 

47.20 

39.53 

-60 

it 

38 

1.3551 

71.0 

45.35 

84.52 

48.66 

41.13 

-53 

it 

39 

1.3679 

73.6 

46.72 

85.32 

50. 13 

42.77 

-47 

it 

40 

1.3810 

76.2 

48.10 

86.13 

51.61 

44.45 

-41 

it 

41 

1.3942 

78.8 

49.47 

86.96 

53.08 

46.16 

-35 

it 

42 

1.4078 

81.6 

50.87 

87.80 

54.58 

47.92 

-31 

it 

43 

1.4216 

84.3 

52.26 

88.67 

56.07 

49.72 

-27 

it 

44 

1.4356 

87.1 

53.66 

89.54 

57.58 

51.56 

-23 

it 

45 

1.4500 

90.0 

55.07 

90.44 

59.09 

53.44 

-20 

it 

46 

1.4646 

92.9 

56.48 

91.35 

60.60 

55.36 

-14 

ti 

47 

1.4796 

95.9 

57.90 

92.28 

62.13 

67.33 

-15 

it 

48 

1.4948 

99.0 

59.32 

93.23 

63.65 

59.34 

-18 

it 

49 

1.5104 

102.1 

60.75 

94.20 

65.18 

61.40 

-22 

it 


* Calculated from Pickering's results- Journal of London Chemical Socie^ 
•rol. 67, p. 363. jg3g 







SULFURIC ACID (Continued) 



Sp gr. 

Tw." 

Per cent 
HjS04 

Weight 

of 

1 cu. ft 
in lbs. av 

Per cent 
O. V. 

Pounds 
0. V. 
in 1 cu.ft. 

*FreesiDg 

(melting) 

point. 

50 

1.5263 

105.3 

62.18 

95.20 

66.72 

63.52 

-27 

F 

51 

1.5426 

108.5 

63.66 

96.21 

68.31 

65.72 

-33 

li 

52 

1.5591 

111.8 

65.13 

97.24 

69.89 

67.96 

-39 


53 

1.5761 

115.2 

66.63 

98.30 

71.50 

70.28 

-49 


54 

1.5934 

118.7 

68.13 

99.38 

73.11 

72.66 

-59 

“ 

55 

1.6111 

122.2 

69.65 

100.48 

74.74 

75.10 



56 

1.6292 

125.8 

71.17 

101 . 61 

76.37 

77.60 



57 

1.6477 

129.5 

72.75 

102.77 

78.07 

80.23 


■ ^ 

58 

1 1.6667 

133.3 

74.36 

103.95 

79.79 

82.95 


e 

59 

1.6860 

137.2 

75.99 

105.16 

81.54 

1 85.75 

- 7] 

n 

60 

1.7059 

141.2 

77.67 

106.40 

83.35 

88.68 

+12.6 F 

61 

1 1.7262 

145.2 

79.43 

107.66 

85.23 

91.76 

27.3 " 

62 

1 1.7470 

149.4 

81.30 

108.96 i 

87.24 

95.06 

39.1 “ 

63 

1 1.7683 

153.7 

83.34 

110.29 

89.43 

98.63 

46.1 “ 

64 

1.7901 

158.0 

85.66 

111.65 

91.92 ; 

102.63 

46.4 

64} 

1.7957 

1.59 1 

86.33 

112.00 

92.64 * 

103.75 

43.6 

64} 

1.8012 

160 2 

87.04 

112.34 

93.40 

104.93 

41. 

1 

64f 

1.8068 

161.4 

87.81 

112.69 

94.23 

106.19 

37.9 

65 

1.8125 

162.5 

88.65 

113.05 

95.13 

107.54 

33.1 

65} 

1.8182 

163.6 

89.55 

113.40 

96.10 

108.97 

24.6 

65} 

1.8239 

164.8 

90.60 

113.76 

97.22 

110.60 

13.4 

65} 

1.8297 

165.9 

91.80 

114.12 

98.51 

112.42 

- 1 

(( 

66 

1.8354 

167.1 

93.19 

114.47 

100. 0 

114.47 

-29 

a 


• Calculated from Picker ug’s results, Journal of London Chemical Society, 
rol. 57, p. 363. 


APPROXIMATE BOII^ 


ING POINTS 

50° 

B6. 295 

F. 

60° 

‘‘ 386 

a 

61° 

“ 400 

(( 

62° 

“ 415 

(( 

63° 

“ 432 

n 

64° 

“ 451 

u 

65° 

“ 485 

a 

66° 

‘‘ 538 

a 


Per cent 
60° 

Pounds 

60“ 

in 1 cu ft 

Per cent 
60“ 

Pounds 

50“ 

ini cu.ft 

61.93 

53.34 

77.36 

66.63 

63.69 

55.39 

79.56 

69.19 

65.50 

57.50 

81.81 

71.83 

67.28 

59.66 

84.05 

74.53 

69.09 

61.86 

86.30 

77.27 

70.90 

64.12 

88.56 

80.10 

72.72 

66.43 

90.83 

82.98 

74.55 

68.79 

93.12 

85.93 

76.37 

71.20 

95.40 

88.94 

78.22 

73.68 

97.70 

92.03 


mast 



SULFURIC ACID (Continued) 
FIXED POINTS 


Per cent 
H2SO4 


Sp. gr. 


Per cent 
H»804 


.00 


Pounds 

60* 

in 1 cu. ft. 


Per cent 
60* 


Pounds 

50* 

in 1 cu. ft 


Sp. gr. 


1.0000 
1.0048 
1.0347 
1.0649 
1.0992 
1.1353 
1 1736 
1.2105 
1.2513 
1.2951 
1.3441 
1.3947 
1.4307 
1.4667 
1.4822 


.71 

5.14 

9.48 

14.22 

19.04 

23.94 

28.55 

33.49 

38.64 

44.15 

49.52 

53.17 

56.68 

58.14 


1.5281 

1.5440 

1.5748 

1.6272 

1.6679 

1.7044 

1.7258 

1.7472 

1.7700 

1.7959 

1.8117 

1.8194 

1.8275 

1.8354 


62.34 

63.79 

66.51 

71.00 

74.46 
77.54 

79.40 

81.32 

83.47 
86.36 

88.53 

89.75 

91.32 
93.19 


Per cent ! 

60“ I 


80.06 

81.96 

83.86 

85.79 

87.72 

89.67 
91.63 

93.67 

95.74 

97.84 

100.00 

102.27 

104.67 

107.30 

110.29 

111.15 

112.06 

113.05 

114.14 

115.30 

116.65 
118. 19 
119.98 


76.21 

78.85 

81.54 

84.33 

87.17 

90.10 

93.11 
96.26 

99.52 

102.89 

106.40 
110.10 
114.05 

118.34 

123.14 

124.49 

125.89 

127.40 
129.03 

130. 75 

132.70 

134.88 

137.34 


100.00 

102.38 

104.74 

107.15 

109.57 

112.01 

114.46 

117.00 

119.59 

122.21 

124.91 

127.74 

130.75 
134.03 

137.76 

138.84 

139.98 

141.22 

142.57 

144.02 

145.71 

147.63 

149.87 


95.20 

98.50 

101.85 

105.33 
108. 89 

112.55 

116.30 
120.24 

124.31 
128. 62 

132.91 

137.52 

142.47 

147.82 

153.81 

155 50 
157 25 
159 14 
161 17 
163 32 

165.76 
168 48 

171.56 


ALLOWANCE FOR TEM- 
PERATURE 

At 10* B4. .029“ BA or .00023 Sp. Gr. 
« 1“ F. 

At 20* B6 .036" B6. or .00034 Sp. Gr 
» 1® F 

At 30* B6 .035* or .00039 Sp. Gr 

- 1“F. 

At 40* B^. .031“ BL or .00041 Sp. Gr. 
« 1*F. 

At 50* BL .028“ B4. or .00045 Sp. Gr. 
« 1* F. 

At 60* B4. .026* B4. or .00053 Sp. Gr 
= 1* F. 

At 63* B6 026" B6. or .00057 Sp. Gr. 
= 1*F. 

4t 66* B4. .0235" B6. or .00054 Sp. Gr. 

- l“F. 
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SULFURIC ACID, SO3 

Specific Gravity of Aqueous Sulfuric Acid Solutions at 


20 ° 


C. Giving SOs Content 


B€. 

Sp. Kr. 

Per cent 
SOa 

G. per 
liter 

SO« 

Lbs. per 
cu. ft. 

SOa 

Lbs per 

iS.- 

0.7 

1.0051 

.8163 

8.204 

.5122 

0.0685 

1.7 

1.0118 

1.633 

16.52 

1.030 

.1379 

2.6 

1.0184 

2.449 

24.94 

1.557 

.2082 

3.5 

1.0250 

3.265 

33.47 

2.090 

.2793 

4.5 i 

1 0317 

4.082 

42.11 

2.628 

.3514 

5.4 

1.0385 

4.898 

50.86 

3.175 

.4245 

6.3 

1.0453 

5.714 

59.73 

3.729 

.4984 

7.2 

1.0522 

6.531 

68.72 

4.290 

.5735 

8.1 

1.0591 

7.347 

77.81 

4.857 

.6494 

9.0 

1.0661 

8.163 

87.02 

5.433 

.7263 

9.9 

1.0731 

8.979 

96.32 

6.015 

.8042 

10.8 

1.0802 

9.796 

105.8 

6.606 

.8833 

11.7 

1.0874 

10.612 

115.4 

7.204 

.9633 

12.5 

1.0947 

11.43 

125.1 

7.810 

1.044 

13.4 

1.1020 

12.24 

134.9 

8.424 

1.126 

14.3 

1.1094 

13.06 

144.9 

9.045 

1.209 

15.2 

1.1168 

13.88 

155.0 

9.673 

1.293 

16.0 

1.1243 

14.69 

165.2 

10.31 

1.379 

16 9 

1.1318 

15 51 

175.5 

10.95 

1.465 

17.7 

1.1394 

16.33 

186.0 

11.62 

1.553 

18.6 

1.1471 

17 14 

196.6 

12.28 

1.641 

19.4 

1.1548 

17 96 

207.4 

12.95 

1.731 

20.3 

1 . 1626 

18.78 

218.3 

13.62 

1.821 

21.1 

1.1704 

19.59 

229.3 

14.32 

1.913 

21.9 

1 . 1783 

20.41 

240.5 

15.01 

2.007 

22.8 

1 . 1862 

21 22 

251.8 

15.71 

2.101 

23.6 

1 . 1942 

22 04 

263.2 

16.43 

2.197 

24.4 

1 . 2023 

22.86 

274.8 

17.16 

2.293 

25.2 

1 . 2104 

23.67 

286.5 

17.89 

2.391 

26.0 

1.2185 

24.49 

298.4 

18.63 

2.491 

26.8 

1 . 2267 

25.31 

310.4 

19.38 

2.590 

27.6 

1 . 2349 

26.12 

322.6 

20.14 

2.692 

28.4 

1 . 2432 

26.94 

334.9 

20.91 

2.795 

29.1 

1.2515 

27.75 

347.3 

21.68 

2.899 

29.9 

1 . 2599 

28.57 

360.0 

22.47 

3.003 

30.7 

1 . 2084 

29.39 

372.7 

23.27 

1 3.111 

31.4 

1 . 2769 

30.20 

385.7 

24.07 

3.219 

32 2 

1 . 2855 

31.02 

398.8 

24.89 

3.328 

33.0 

1.2941 

31.84 

412.0 

25.72 

3.438 

33.7 

1.3028 

32.65 

425.4 

26.45 

3.550 

34.5 

! 1.3116 

33.47 

439.0 

27.40 

3.664 

35.2 

1.3205 

34.29 

452.7 

28.26 

3.778 

35.9 

1.3294 

35.10 

466.6 

29.13 

3.894 

36.7 

1.3384 

35.92 

480.7 

30.01 

4.011 

37.4 

1.3476 

36.73 

495.0 

30.91 

4.131 

38.1 

1.3569 

37.55 

509.5 

31.81 

4.252 

38 9 

1.3663 

38.37 

524.2 

32.73 

4.375 

39 6 

1.3758 

39.18 

539.1 

33.66 

4.499 

40.3 

1.3854 

40.00 

554.1 

34.50 

4.624 

41.1 

1.3951 

40 82 

569.5 

35.55 

4.752 

41.8 

1.4049 

41.63 

584.9 

36.51 

4.881 

42.5 

1.4148 

42.45 

600.6 

37.49 

5.012 

43.2 

1.4248 

43 26 

616.4 

38.48 

5.144 

44.0 

1.4350 

44.08 

632.6 

39.49 

5.279 

44.7 

1.4453 

44.90 

648.9 

40.51 

5.415 

45 4 

1.4557 

45.71 

665.5 

41.54 

5.553 
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SULFURIC ACID SOs (Continued) 


Specific Gkavity of Aqueous Sulfukic Acid Solutions at 
20 ° 

C. Grv'iNG SO3 Content 


Be. 

Sp gr 

Per cent 
SOs 

G per 
liter 

SOs 

Lbs per 
cu ft 

SOi 1 

Lbs per 
gal. 

SOi 

46.1 

1 . 4662 

46.53 

682.2 

42.59 

5.693 

46.8 

1 . 4768 

47.35 

699.2 

43.65 

5.835 

47.5 

1.4875 

48.16 

716.4 

44.73 

5.979 

48.2 

1 4983 

48.98 I 

733.9 

45.81 

6.124 

48.9 

1.5091 

49 80 

751.5 

46.91 

6 271 

49.6 

1 . 5200 

50.61 1 

769.3 

48.02 

6 420 

50.3 

1.5310 

51 . 43 

787.3 

49.15 

6 571 

51.0 

1.5421 

52 24 

805.6 

50.29 1 

6 72.{ 

51.7 

1 . 5533 

53 06 

824.5 

51 45 1 

6 878 

52.3 

1 . 5646 

53 88 ^ 

843.3 

52 62 

7 03.> 

53.0 

1 . 5760 

54 69 

862.0 

53.81 

7.193 

53.7 

1 . 5874 

55 51 1 

880.8 

55.01 

7.353 

54.3 

1 . 5989 

56 33 

900.4 

56.22 

7 516 

55.0 

1 6105 

57 14 

920.0 

57 . 45 

7 680 

55 6 

1 6221 

57 96 

940.4 

58 69 

7.846 

56 3 

1 6338 

58 77 

960.0 

59 95 

8 014 

56.9 

1 . 6456 

59 59 

980.4 

61 22 

8 180 

57.5 

1 6574 

60 41 

1(K)1 

62 51 

8 359 

58.1 

1 . 6692 

61.22 

1022 

63 80 

8 530 

58.7 

1.6810 

62 04 

1043 

65.10 

8 702 

59 3 

1 6927 

62 86 

1064 

66.42 

8 882 

59.9 

1 7043 

63 67 

1085 

67.75 

9.053 

60.5 

1 7158 

64 49 

1106 

69.08 

9.233 

61.1 

1 7272 

65 31 

1128 

70.42 

9 412 

61.6 

1 7383 

66 12 

1149 

71.75 

9.592 

62.1 

1 7491 

66.94 

1 1171 

73.09 

9 771 

62.6 

1 7594 

67 75 

1192 

74 42 

9 951 

63.0 

1 7693 

68.57 

1213 

75.74 

10.12 

63.5 

1 7786 

69.39 

1234 

77.04 

10.30 

63.9 

1 7872 

70.20 

1255 

78 33 

10 47 

64.2 

1 7951 

71 02 

1 1275 

79.58 

10.64 

64.5 

1 8022 

71.84 

j 1295 

80 82 

10.80 

64.8 

1 . 8087 

72.65 

1314 

82.04 

10.96 

65.1 

1.8144 

73.47 

1333 

83.18 

11.13 

65 3 

1 8195 

74 28 

1352 

84.41 

11.28 

65.5 

1 8240 

75 10 

1370 

85.55 

11 43 

65 7 

1 8279 

75 92 

1388 

86 61 

11.58 

65.8 

1 8312 

76 73 

1405 

87.75 

11.72 

65 9 

1 8337 

77.55 

1422 

88 73 

11.87 

66 0 

1 8355 

78 37 

1438 

89 79 

! 12.00 

66.0 

1 8364 

79.18 

1454 

90.77 

12.14 

66.0 

1 8361 

80 00 

1468 

91 67 

12.26 

65 9 

1.8342 

80 82 

1482 

92 57 

12 37 

65 8 

1.8305 

81 63 

1495 

93 31 

12 47 
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TANNIC ACID 

Specific Gravity of Aqueous Tannic Acid Solutions ai 
15° C . (Trammer) 



Sp. gr. 

Per cent 
CmIIioOq 

G per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

0.6 

1.0040 

1 0 

10 04 

0.6268 1 

0.0838 

0.6 

1.0044 

1 0 

11.05 

0.6897 

0.0922 

0.7 

1.0048 

1.2 

12.06 

0.7527 

0.1006 

0.8 

1.0052 

1.3 

13 07 

0.8158 

0.1091 

0.8 

1.0056 

1.4 

14.08 

0.8789 

0.1175 

0.9 

1.0060 

1.5 

15 09 

0.9420 

0.1259 

0.9 

1 0064 

1.6 

16.10 

1.005 

0.1344 

1 0 

1.0068 

1.7 

17.12 

1.068 

0.1428 

1.0 

1.0072 

1.8 

18.13 

1.132 

0.1513 

1.1 

1.0076 

1.9 

19 14 

1.195 

0.1598 

1.2 

1.0080 

2 0 

20.16 

1.259 

0.1682 

1 2 

1.0084 

2.1 

21.18 

1 322 

0.1767 

1.3 

1.0088 

2.2 

22 19 

1.385 

0 1852 

1.3 

1 0092 

2 3 

23 21 

1.449 

0.1937 

1.4 

1.0096 

2.4 

24 23 

1.513 

0.2022 

1 4 

1.0100 

2.5 

25 25 

1.576 

0.2107 

1 5 

1 0104 

2 6 

26 27 

1.640 

0 2192 

1.5 

1.0108 

2.7 

27 29 

1.704 

0 2278 

1 6 

1.0112 

2.8 

28.31 

1.768 

0.2363 

1 7 

1.0116 

2.9 

29.34 

1 831 

0.2448 

1.7 j 

1.0120 

3.0 

30 36 

1 895 

0 2534 

1 8 

1 .0124 

3.1 

31.38 

1.959 

0 2619 

1 8 

1.0128 

3.2 

32 41 

2 023 

0 2705 

1 9 

1.0132 

3 3 

33.44 

2 087 

0 2790 

1 9 

1 0136 

3 4 

34 46 

2 151 

0 2876 

2.0 

1.0140 

3 5 

35.49 

2 216 

0 2962 

2.1 

1.0144 

3.6 

36.52 

2 280 

0 3048 

2.1 

1 0148 

3.7 

37.55 

2.344 

0.3133 

2.2 

1 0152 

i 3.8 

38 58 

2 408 

0.3219 

2.2 

1 .0156 

3.9 

39.61 

2 473 

0.3305 

2.3 

1 .0160 

4.0 

40 64 

2 537 

0 3392 

2.3 

1 1 0164 

4.1 

1 41.67 

2.601 

0.3478 

2 4 

1 0168 

4.2 

1 42 71 

2 666 

0.3564 

2.5 

1 .0172 

4.3 

43.74 

2 731 

0.3650 

2.5 

1 .0176 

4 4 

44.77 

2 795 

0 3737 

2.6 

1.0180 

4.5 

45.81 

2 860 

0.3823 

2.6 

1.0184 

1 4.6 

46 85 

2.924 

0.3909 

2.7 

1 .0188 

4.7 

47.88 

2.989 

0.3996 

2.7 

1 0192 

4.8 

48.92 

3.054 

0.4083 

2.8 

1 0196 

4.9 

49 96 

3.119 

0.4169 

2.8 

1.0200 

5.0 

51.00 

3.184 

0.4256 

5.6 

1.0401 

10.0 

104.0 

6.493 

0.8680 
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TARTARIC ACID 

Specific Gravity op Aqueous Tartaric Acid (i>) Solutions 
AT 15 ° C . (Gerlach) 


B4. 

1 sp gr 

1 

Per cent 
HsCJIaUs 

G. per 
liter 

Lbe, per 
cu. ft 

Lbs per 
gal 

0 6 

1 0045 

1 

10 05 

0.6271 

0 0838 

1.3 

1 0090 

2 

20 18 

1.260 

0.1684 

2 6 

1.0179 

4 

40.72 

2.542 

0.3398 

3,9 

1.0273 

6 

61 64 

3.848 

0.5144 

5 2 

1 0371 

8 

82 97 

5.179 

0.6924 

6 5 

1 0469 

10 

104 7 

6 535 

0 8737 

7 8 

1.0565 

12 

126 8 

7.915 

1.058 

9.0 

1 0661 

14 

149.3 

9.317 

1.246 

10 3 

1.0761 

16 

172 2 

10 75 

1.437 

11 5 

1.0865 

18 

195 6 

12.21 

1 632 

12 8 

1.0969 

20 

219 4 

13.70 

1 831 

14 0 

1 . 1072 

22 

243 6 

15 21 

2 033 

15.2 

1.1175 

24 

268 2 

16.74 

2 238 

16.5 

1 1282 

26 

293 3 

18 31 

2 448 

17 7 

1 1393 

28 

319 0 

19 91 

2 662 

19 0 

1.1505 

30 

I 345 2 

21 55 

2 880 

20.2 

1.1615 

32 

371.7 

23.20 

3.102 

21.3 

1.1726 

34 

398.7 

24 89 

3 327 

22 5 

1.1840 

36 

426 2 

26.61 

3.557 

23 8 

1.1959 

38 

454 4 

28 37 

3 792 

25 0 

1 2078 

40 

483 1 

30 16 

4 032 

26 1 

1 2198 

42 

512 3 

31 98 

4 275 

27.3 

1 2317 

44 

541.9 

33 83 

4 523 

28.5 

1.2441 

46 

572 3 

35 73 

4 776 

29.6 

1 2568 

48 

603.3 

37 66 

5 034 

30 8 

1 2696 

50 

634 8 

39 63 

5.298 

32 0 

1.2828 

52 

667 1 

41 64 

5 567 

33 1 

1.2961 

54 

699.9 

43.69 

5 841 

34 3 

1.3093 

56 

733 2 

45.77 

6 119 
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ZINC CHLORIDE 

Specific Gravity of Aqueous Zinc Chloride Solutions 


AT 



B6. 

1 

Sp. gr. 

Per cent 
ZnCh 

G. per 
liter 

Lbs. per 
cu. it. 

Lbs. per 
gal. 

2.4 

1.0167 

2 

20.33 

1.269 

0.1697 

4.9 

1.0350 

4 

41.40 

2.584 

0.3455 

7.3 

1.0532 

6 

63.19 

3.945 

0.5274 

9.7 

1.0715 

8 

85.72 

5.351 

0.7154 

11.0 

1.0819 

10 

108.2 

6.754 

0.9029 

14.2 

1 . 1085 

12 

133.0 

8.304 

1.110 

16.4 

1.1275 

14 

157.9 

9.854 

1.317 

18 6 

1.1468 

16 

183.5 

11.45 

1.531 

20 7 

1.1665 

18 

210.0 

13.11 

1.752 

22 8 

1.1866 

20 

237.3 

14.82 

1.980 

27.9 

1.2380 

25 

309.5 

19.32 

2.583 

32 8 

1.2928 

30 

387.8 

24.21 

3.237 

37.8 

1.3522 

35 

473.3 

29.54 

3.950 

42.7 

1.4173 

40 

566.9 

35.39 

4.731 

47.6 

1.4890 

45 

670.1 

41.83 

5.592 

52.5 

1.5681 

50 

784.1 

48.95 

6.543 

57.4 

1.655 

55 

910.3 

56.82 

7.596 

62.1 

1.749 

60 

1049 

65.51 

8.757 

66.7 

1.851 

65 

1203 

75.11 

10.05 

71.1 

1.962 

70 

1373 

85.74 

11.46 






ZINC CHLORIDE 

Specific Gravity op Aqueous Zinc Chloride Solutions at 
60 ° 

- 7 ;^ F. (Whitney, Hartle, Sakryd) 

DU 


BA. 

Sp. gr. 

Per cent 
ZnCla 

Weight 
of 1 cu. ft. 
in lbs. 

Lbs. ZnCli 
in 1 cu. ft. 

Per cent 
50 

per cent 

ZnCh 

Lbs. 50 
per cent 
ZnCh 
in 1 cu. ft. 

0 

1.0000 

0 

62.37 

0 

0 

0 

1 

1.0069 

.76 

62.80 

.4773 

1.52 

.9546 

2 

1.0140 

1.53 

63.24 

.9676 

3.06 

1.9352 

3 

1.0211 

2.29 

63.69 

1.4585 

4.58 

2.9170 

4 

1.0284 

3 05 

64.14 

1.9563 

6.10 

3.9126 

5 

1.0357 

3 81 

64.60 

2.4613 

7.62 

4.9226 

6 

1.0432 

4.63 

65.06 

3.0123 

9.26 

6.0246 

7 

1.0507 

5.45 

65.53 

3.5714 

10.90 

7.1428 

8 

1.0584 

6.27 

66.01 

4.1388 

1 12.64 

8.2776 

9 

1.0662 

7.09 

66.50 

4.7149 

14.18 

9.4298 

10 

1.0741 

7.91 

66.99 

5.2980 

I 15.82 

10 . 5978 

11 

1.0821 

8.78 

67 49 

6.9256 

17.56 

11.8512 

12 

1.0902 

9.65 

68.00 

6.5620 

19.30 

13.1240 

13 

1.0985 

10.52 

68.51 

7.2073 

21.04 

14.4146 

14 

1 . 1069 

11.39 

69.04 

7.8637 

22.78 

15.7274 

15 

1.1154 

12.26 

69.57 

8.5293 

24.52 

17.0586 

16 

1.1240 

13.21 

70.10 

9.2602 

26.42 

18.5204 

17 

1.1328 

14.15 

70.65 

9.9970 

28.30 

t 19.9940 

18 

1.1417 

15.10 

71.21 

10.7527 

30.20 

21.5054 

19 

1 . 1508 

16 04 

71.78 

11 5135 

32.08 

23.0270 

20 

1 . 1600 

16 98 

72.35 

12.2850 

33.96 

24.5700 

21 

1.1694 

17.96 

72.94 

13.1000 

35.92 

26.2000 

22 

1.1789 

18.94 

73.53 

13.9266 

37.88 

27.8532 

23 

1.1885 

19 . 92 

74.13 

14.7667 

39.84 

29.5334 

24 

1 1983 

20.90 

74.74 

15.6207 

41.80 

31.2414 

25 

1 . 2083 

21.88 

75.36 

16.4888 

43.76 

32.9776 

26 

1.2185 

22.88 

76.00 

17.3888 

45.76 

34.7776 

27 

1 . 2288 

23 88 

76 64 

18.3016 

47.76 

36.6032 

28 

1 1 2393 

24 89 

77.30 

19.2400 

49.78 

38.4800 

29 

1 . 2500 

25 89 

77.96 

20.1838 

51.78 

40.3676 

30 

1 . 2609 

26 90 

78.64 

21.1542 

53.80 

42.3084 

31 

1.2719 

27.91 

79.33 

22.1410 1 

55.82 

44.2820 

32 

1 . 2832 

28 91 

80.03 

23.1367 i 

57 82 

46 2734 

33 

1 2946 

29.92 

80.74 

24.1574 

59.84 

48.3148 

34 

1 . 3063 

30 93 

81.47 

25.1987 

61.86 

50.3974 

35 

1 3182 

31 93 

82.22 

26.2528 

63.86 

52.5056 

36 

1.3303 

32.94 

82 97 

27 . 3303 

65.88 

54.6606 

37 

1 . 3426 

33.95 

83.74 

28 4297 

67 90 

56.8594 

38 

1.3551 

34 96 

84.52 

29.5482 

69.92 

59.0964 

39 

1.3679 

35.97 

85.32 1 

30.6896 

71.94 

61.3792 

40 

1.3810 

36 . 98 

86.13 

31.8509 

73.96 

63.7018 

41 

1.3942 

38.02 

86.96 1 

33 . 0622 

76 . 04 

66.1244 

42 

1 . 4078 

39.05 

87.80 

34.2859 

78.10 

68.5718 

43 

1.4216 

40.09 

88.67 

35.5478 

80.18 

71.0956 

44 

1 4356 

41.12 

89.54 

36.8188 

82.24 

73.6376 

45 

1.4500 

42.16 

90.44 

38.1295 

84.32 

76.2590 

46 

1 . 4646 

43.21 

91.35 

39.4723 

86.42 

78.9446 

47 

1.4796 

44.26 

92.28 

40 8431 

88.52 

81.6862 

48 

1.4948 

45.32 

93.23 

42 2518 

90.64 

84.5036 

49 

1.5104 

46.37 

94.20 

43.6805 

92.74 

87.3610 

50 

1.5263 

47.43 

95.20 

45.1534 

94.86 

90.3068 

51 

1.6426 

48.48 

96.21 

46.6426 

96 96 

93.2852 

52 

1.5591 

49.54 

97.24 1 

48. 1727 

99.08 

96.3454 
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ZINC CHLORIDE (Continued) 

Specific Gravity of Aqueous Zinc Chloride Solutions at 


g-Qo F. (Whitney, Hartle, Sakryd) 


BA 

Sp. gr. 

Per cent 
ZnCh 

Weight 
of 1 cu. ft. 
in lbs. 

i 

Lbfl. ZnCh 
in 1 cu. ft. 

Per cent 
50 

per cent 
ZnCh 

Lbs. 60 
per cent 
ZnCh 
in 1 cu. ft. 

53 

1.5761 

50.60 

98 30 

49.7398 

101 20 

99.4796 

54 

1.5934 

51.66 

99 38 

1 51 3397 

103.32 

102.6794 

55 

1.6111 

52.72 

100.48 

1 52.9731 

105.44 

105.9462 

56 

1.6292 

53.80 

101.61 

54.6662 

107.60 

109.3324 

57 

1.6477 

54.88 

102.77 

56.4002 

109.76 

112.8004 

58 

1.6667 

55.97 

103.95 

58.1808 

111.94 

116.3616 

59 

1.6860 

57.06 

105.16 

60.0043 

114.12 

120.0086 

60 

1.7059 

58.15 

106.40 

61.8716 

116.30 

123.7432 

61 

1 . 7262 

59.23 

107.66 

63.7670 

118.46 

127 . 5340 

62 

1.7470 

60.30 

108.96 

65.7029 

120.60 

131 4058 

63 

1.7683 

61.37 

110.29 

67.6850 

122.74 

135.3700 

64 

1.7901 

62.44 

111.65 

69.7143 

124.88 

139.4286 

65 

1.8125 

63.52 

113 05 

71.8094 

127.04 

143.6188 

66 

1.8354 

64.68 

114.47 

74.0392 

129.36 

148 0784 

67 

1.8590 

65 85 

115.95 

76 3531 

131.70 

152.7062 

68 

1.8831 1 

67.02 

117.45 

78 7150 ! 

134.04 

157.4300 

69 

1 .9079 

68 19 

119.90 

81.1461 

136.38 

162.2922 

70 

1.9333 

69 36 

120.58 

83.6343 

138.72 

167.2696 


FIXED POINTS* 


B6. 

Sp. gr 

I*er cent 
ZnCh 

5.08 

1.0363 

3 88 

10 16 

1.0754 

8 05 

15 35 

1.1184 

12.59 

20 35 

1 1633 

17.32 

25 14 

1 1707 

22.02 

30 00 

1.2609 

26.90 

35.07 

1 3190 

32.00 

40.15 

1 3829 

37.14 

44.99 

1.4499 

42.15 

50.14 

1.5285 

47.58 

55.05 

1.6120 

52.77 

60.13 

1.7085 

58.29 

65.11 

1.8150 

63.65 

70.05 

1.9345 

69.42 


APPROXIMATE 
ALLOWANCE FOR 
TEMPERATURE 


At 5° B6. 
“ 10 ® 

“ 15® 

“ 20 ® 

“ 25® 

“ 30® 

" 35® 

“ 40® 

“ 45® 

“ 50® 

“ 55® 

“ 60® 

“ 65® 

“ 70® 


^ 0 024® B6.; 
= 0 029® 

= 0 029® 

= 0 033® 

= 0 033® 

= 0 033® 

= 0 033® 

= 0 033® 

*= 0 033® 

= 0 030® 

= 0 028® 

= 0 027® 

= 0.027° 

=» 0.024® 


♦The percentage composition on all fixed points were determined by 
a 'tual chemical analysis, both Zinc and Chlorine being determined. 
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ZINC NITRATE 


Specific Gravity of Aqueous Zinc Nitrate Solutions at 

4 ^^ 


C.* 


B4. 

' 

Sp. gr. 

Per cent 
Zn(N03)2 

G. per 
liter 

Lbs per 
cu. ft. 

Lbs. per 
gal. 

2.2 

1.0154 

2 

20.31 

1.268 

0.1695 

4 5 

1.0322 

4 

41.29 

2.577 

0 3440 

6.9 

1.0496 

6 

62.98 

3.931 

0.5256 

9.2 

1.0675 

8 

85.40 

5 331 

0 7127 

11.5 

1.0859 

10 


6.779 

0.9062 

13.8 

1.1048 

12 

132.6 

8 276 

1.106 

16.0 

1 . 1244 

14 

157.4 

9.827 

1.314 

18.3 

1.1445 

16 

183.1 

11.43 

1.528 

20.6 

1 . 1652 

18 

209 7 

13.09 

1.750 

22.8 

1.1865 

20 

237 3 

14 81 

1.980 

28.3 

1.2427 

25 

310 7 

19.39 

2.593 

33 7 

1 3029 

30 

390 9 

24 40 

3.262 

39 0 

1.3678 

35 

478 7 

29 89 

3 995 

44.2 

1.4378 

40 

575.1 

35 90 

4.799 

49.2 

1.5134 

45 

681.0 

42 51 

5.683 

54 1 

1 .5944 

50 

797.2 

49 77 

6.653 


1048 







ZINC NITRATE 

Specific Gravity of Aqueous Zinc Nitrate Solutions at 
17 . 5 ° (Franz) 


B6. 

Sp. gr. 

Per cent 
Zn(NOa )2 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

1.4 

1.0099 

1 

10.10 

0.6305 

0.0843 

2.8 

1.0198 

2 

20.40 

1.273 

0.1702 

4.2 

1.0297 

3 

30.89 

1.928 

0.2578 

5.5 

1.0396 

4 

41.58 

2.596 

0.3470 

6.9 

1.0496 

5 

52.48 

3.276 

0.4380 

8.1 

1.0590 

6 

63.54 

3.967 

0.5303 

9.3 

1.0684 

7 

74.79 

4.669 

0.6241 

10.5 

1.0778 

8 

86.22 

5.383 

1 0.7196 

11.6 

1.0872 

9 

97.85 

6.108 

0.8166 

12.8 

; 1.0968 

10 

109.7 

6.847 

0.9153 

14.0 

! 1 . 1070 

11 

121.8 

7.602 

1.016 

15.2 

1.1172 

12 

134.1 

8.369 

1.119 

16.4 

1.1274 

13 

146 6 

9.149 

1.223 

17.5 

1.1376 

14 

159.3 

9.942 

1.329 

18.6 

1.1476 

15 

172.1 

10.75 

1.437 

19.9 

1 . 1586 

16 

185.4 

11.57 

1.547 

2i.O 

1.1696 

17 

198 8 

12.41 

1.659 

22.2 

1.1806 

1 18 

212.5 

13.27 

1.773 

23.3 

1.1916 

19 

226.4 

14.13 

1.889 

24.4 

1.2024 

20 

240.5 

15.01 

2.007 

25.6 

1.2147 

21 

255.1 

15.92 

2.129 

26.8 

1.2270 

22 

269.9 

16.85 

2.253 

28.0 

1.2393 

23 

285.0 

17.79 ! 

2.379 

29.1 

1.2516 

24 

300.4 

18.75 

2.507 

30.3 

1 . 2640 

25 

316.0 

19.73 

2.637 

31.4 

1.2766 

26 

331.9 

20.72 i 

2.770 

32.5 

1.2892 

27 

348.1 

21.73 

2.905 

33.6 

1.3018 

28 

364.5 

22.75 

3.042 

34.7 

1.3144 

29 

381.2 

23.80 

3.181 

35.7 

1.3268 

30 

398.0 

24.85 

3.322 

36.8 

1 . 3396 

31 

415.3 

25.92 

3.466 

37.8 

1.3524 

32 

432.8 

27.02 

3.612 

38.8 

1 . 3652 

33 

450.5 

28.12 

3.760 

39.8 

1.3780 

34 

468.5 

29.25 

3.910 

40.7 

1.3906 

35 

486.7 

30.38 

4.062 

41.7 

1. 40119 

36 

505.4 

31.55 

4.218 

42.7 

1.4172 

37 

524.4 

32.73 

4.376 

43.6 

1.4305 

38 

543.6 

33.93 

4.536 

44.6 

1.4438 

39 

563.1 

35.15 

4.699 

45.5 

1.4572 

40 

582.9 

36.30 

4.864 

46.4 

1.4707 

41 

603.0 

37.64 

5.032 

47.3 

1.4844 

42 

623.4 

38.92 

5 203 

48.2 

1.4981 

43 

644.2 

40.21 

5.376 

49.1 

1.5118 

44 

665.2 

41.53 

5.551 

50.0 

1.5258 

45 

686.6 

42.86 

5 730 

50.9 

1 . 5403 

46 

708.5 

44.23 

5 913 

51.7 

1.5548 

47 

730.8 

45.62 

6.098 

52.6 

1.5693 

48 

753.3 

47.02 

6 286 

53 4 

1.5838 

49 

776.1 

48.45 

6 476 

54.3 

1.5984 

50 1 

799.2 

49.89 

6.669 


ir»49 



Spbcific Gravity 

ZINC SULFATE 

OP Aqueous Zinc Sulfate Solutions at 
20° 

B6. 

Sp. gr. 

Per cent 
ZnS04 

G. per 
liter 

Lbs. per 
cu. ft. 

Lbs per 
gal 

2.7 

1.0190 

2 

20.38 

1.272 

0.1701 

5.6 

1.0403 

4 

41.61 

2.598 

0.3473 

8.5 

1.0620 

6 

63 72 

3.978 

0 5318 

11.3 

1.0842 

8 

86.74 

5.415 

0.7238 

14.0 

1.1071 

10 

110.7 

6.911 

0.9239 

16.8 

1.1308 

12 

135.7 

8.471 

1.132 

19 5 

1.1553 

14 

161.7 

10.10 

1 350 

22.2 

1.1806 

16 

188 9 

11.79 

1 576 


B6. 

Sp. gr. 

Per cent 
ZnS04 
+ 71UO 

G per 
liter 

1 

Lbs. per 
cu. ft. 

Lbs. per 
gal. 

2 7 

1 0190 

3 562 

36 30 

2 266 

0 3030 

5.6 

1 0403 

7 125 

74.12 

4 627 

0 6185 

8 5 

1 0620 

10 69 

113.5 

7.085 

0 9472 

11 3 

1.0842 

14 25 

154 5 

9 645 

1.289 

14.0 

1 1.1071 

17 81 

197 2 

12 31 

1 646 

16 8 

1.1308 

21 37 

241.7 

15 09 

2 017 

19 5 

1 1.1533 

24 94 

288.1 

17.99 

2.404 

22 2 

i 1.1806 

28.50 

336 5 1 

21 .00 

2 808 


1 r,:,o 






ZINC SULFATE 

Specific Gravity of Aqueous Zinc Sulfate Solutions at 
15® C. (Gerlach) 














ZINC SULFATE (Continued) 

Specific Gravity of Aqueous Zinc Sulfate Solutions at 
15° C. (Gerlach) 









SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 

The Specific Gkavitt of Aqueous Solutions Expressed in Grams of 
THE Substance Shown bt the Formula per 100 Grams 
OF THE Aqueous Solution 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 


Per cent by 
weight 

d 

« 

o o 

o 

Wso!^ 

6 

O 

O 

t5 d 

Boolt, 

08 *^ 

O 

1 



1.0021 


1.0043 

2 

1.0154 

1.0151 

1.0060 

i.6i52 

1 0100 

3 



1.0099 



4 

1.0331 

1.0320 

1.0139 

1.0326 

1.0215 

5 



1.0179 



6 

1.0513 

1.0494 

1.0219 

1.0504 

1.0331 

7 



1 .0259 



S 

1.0701 

1.0674 

1.0299 

1.0688 

1.0447 

0 



1.0340 



10 

1.0896 


1.0381 

1.0877 

1.0563 

11 



1.0423 



12 

1 . 1099 


1.0465 

1.1071 

i.0679 

13 



1.0507 



14 

CO 

o 

00 


1.0549 

1.1272 

1.0795 

15 



1.0592 



16 

i . 1525 


1.0635 

1 . 1480 

1.0912 

17 



1.0678 



18 

1.1750 


1.0722 

1.1696 

1.1029 

19 



1.0765 



20 

i . i984 


1.0810 

1.1919 

1.1146 

21 



1 . 0854 



22 



1.0899 


1 . 1263 

23 



1.0944 



24 



1.0990 



25 

i 2610 


1.1036 

i ! 2499 


26 



1 . 1082 



27 



1.1128 


. ! 

28 



1.1175 



29 



1.1222 



30 

1 . 3289 


1.1270 

1.3125 


31 



1.1317 



32 



1.1366 



33 



1.1415 



34 



1.1464 



35 

1.404 


1.1513 

i'.88l' 


36 



1 . 1563 


’.!!!’ 

37 



1.1612 



38 



1.1663 



39 



1.1713 



40 

1.490 


1.1765 

1.457’ 


42 



1.1868 



44 



1 1973 



45 

1.587 


1 . 2025 

1.541 


46 



1 2079 



48 



1.2186 



60 

i.698 


1.2296 

1.635’ 


55 

1.825 


1 2575 



60 

1.970 


1 . 2865 



65 



1.3163 



70 



1.3472 



75 



1 . 3790 



80 



1.4117 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 


.4734 I 1 365 

1 1 . 422 ’ 


- u 

o 

CdCh 





1.0150 

1.0137 

1.0158 

1.0159 

1.0153 

i!6323 

i!o29i 

1.0339 

i!6339 

1.0328 

ilosoo 

i.'0448 

i!6524 

i!6524 

1.0507 

1 ! 0683 

i ! 0608 

i‘.67i4 

1.0715 

1.0690 

i!o873 

i.077i 

i!69io 

i!o9i2 

1.0879 

i!io69 

i ! 0937 

i!iii2 

i'.ilis 

i ! 1675 

i!i273 

1.1106 

i‘.1322 

1 . 1324 

1 . 1278 

i!l485 

i ! 1279 

1.1540 

i’.154o 

i‘.i489 

i!i703 

1 . 1455 

1 

i.‘i766 

i!i762 

i ! i709 

1 1928 

1.1636 

1.2000 

1.1992 

1.1937 


165.1 






Per cent by 


SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 



1656 








SPECIFIC CJRAVITY OF AQITEOUS SOLUTIONS 
(Continued) 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Contintied) 
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SPECmC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 


Per cent by 
weight 

U 

o la 

O ^ 

o d 

2 . 
o o 

llh- 

d 

1 

1.0072 

1.0051 

1.0034 

1.0051 

1.0068 

2 

1.0159 

1.0120 

1.0090 

1.0119 

1 . 0155 

3 




1.0243 

4 

5 

i.0334 

1.0260 

1.0201 

1.0256 


6 

7 

i!6512 

i!0463 

1.0314 

1.0395 


8 

1.0093 

1 .0549 

1.0427 

1.0536 


9 

10 

i!6877 

l!0tt9S 

i!0542 

1;6678 


11 

12 

13 

14 

i!i664 

1.0850 

1.0656 

r^23 


1.1254 

1 . 1004 

1.0774 

1.0971 


15 

16 

17 

18 

i!i448 

1.1161 

i!0896 

lTri20 


i!i646 


•o 

•o 



19 

20 

i*.i847 


i!ii30 



21 

22 

23 

24 

i ! 2052 

i]2260 1 





25 

26 

27 

28 

1.2471 





29 

30 

31 

32 

33 

34 

35 

36 

37 






38 






39 

40 






42 

44 

45 






46 






48 






60 






65 






60 






65 






70 






75 






80 







l(i59 



SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued; 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 


Per cent by 
weight 

d 

►.7o'o 

P. 

O 6 

SoL 

s 

s 

- 0 

1 




1.0071 

1.0069 

2 

i.0149 

1.0132 

1.0157 

1.0153 

3 






4 

5 

i.632i 

1.0285 

1.0332 

1.0324 

6 

1.0498 

1.0441 

1.0511 

1.0498 

7 





8 

1.0680 

i.oeoo 

1.0695 

1.0676 

9 





10 

11 

1.0869 

1.0762 

1.0886 

1.0859 

12 

1 . 1065 

1.0928 

1 . 1083 

1.1046 

13 





14 

1.1268 

1 . 1098 

1.1287 

1 . 1238 

15 





16 

17 

1 . 1478 

1.1272 

l.i498 

1 . 1435 

18 

1.1695 

1 . I 449 

1.1716 

1.1638 

19 





20 

21 

1.1920 

1.1630 

1.1942 

1.1846 

22 

23 


i.isls 

1.2176 

1.2061 

24 

25 

1*2519 

1.2004 

r.kio 

1.2283 

26 

27 


1.2672 

1.2511 

28 



1!2934 

1.2746 

29 





30 

I'.iUHi) I 


i . 3k*)r) 

1.2988 

31 

• • i 




32 



l.*:U89 


33 

t 




34 





35 

i!39ii 




36 





37 





88 





39 

40 

42 

1*4730 




44 





45 





46 





48 





60 





65 

60 





65 

70 

75 

80 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 


Per cent by 
weight 

i 

s 

1 

! 

- d 

d 

lo 

0 

*9 d 

|13<n 

1 

1 0063 

1 0080 

1 0027 

0.9992 

2 

1.0140 

1.0178 

1 0084 

1.0013 

3 





4 

1.0298 

1 0378 

I. 0 I 98 

1.0055 

5 

... 




6 

1.0459 

1.0583 

1.0314 

1.0096 

7 



.... 


8 

1.0624 

1 0794 

1 0432 

1.0136 

9 





10 

1.0794 

1.1012 

1.0552 

1.0l76 

11 





12 

1.0969 

1 1236 

1.0674 

1.0216 

13 





14 

I. 1 I 49 

1.1467 

1.0799 

1 0255 

15 





16 

1 13.i3 

1.1705 

1.0927 

1.0294 

17 





18 

1 1522 

1 . 1950 

1.1058 

1.0331 

19 





20 

1.1717 


1 II 9 I 

1.0368 

21 





22 

23 

1 I 9 I 8 


1.1327 

1 

1.0404 

24 

l!2i25 


I 1 1466 

1!0439 

25 



1 . . 


26 

1 ‘ 2338 


1 1.1608 

r.0473 

27 



1 


28 

i!2557 


1.1753 

1!o567 

29 





30 

1.’2781 


1 ! 190l 

1!0540 

31 





32 



r.2053 


33 





34 



1.2209 


35 

1.^367 



1!0618 

36 

37 



1 ! 2369 


38 



1 . 2533 


39 





40 

42 

1 ! 3993 


1.2702 

1.0691 





45 

1!4662 



1.0760 

46 

48 

50 

55 

60 

65 

1!5378 

1.6146 




70 





75 

80 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 


Per cent by 
weight 

d 

In 

wsU 

d 

w d 
all?- 

0 

1 

1 0050 

1 0002 

1.0002 

1.0064 

2 

1.0114 

1 0013 

1.0023 

1 0143 

3 

4 

1.0244 

1 0034 

i!o665 

1.0305 

5 





6 

i.0377 

1 0056 

1.0107 

1.0471 

7 





8 

1.0513 

i 0077 

1.0149 

1.6641 

9 

10 

1.0652 

1 0099 

1 0192 

1.0816 

11 





12 

1.0795 

1 .0I2I 

i 023.5 

1.6996 

13 





14 

1.0942 

1 0143 

1.0278 

l.ll82 

15 





16 

1 . 1693 

1.0164 

1.0322 

I.I373 

17 





18 

1.1248 

1.0186 

1 0366 

1 . 1569 

19 

20 

1 ! 1407 

1.0207 

1.0416 

1.1771 

21 





22 

1.1570 

1.0228 

1.0454 

1 . 1979 

23 

24 

l.'l737 

1,0248 

r6499 

1.2193 

25 

26 

1 . 1908 

i!0267 

i!6545 


27 





28 

1.'2684 

i!0286 

i!059l 


29 





30 

1.2265 

1 030.5 

i!0637 


31 





32 





33 





34 





35 

1 . 2745 

1 03.56 

i!6755 


36 





37 



i 


38 

39 





40 

1.'3264 

1 0380 

i!6876 


42 





44 





45 

1 3823 

1 0426 

i!0997 


46 

48 





50 


1.0440 i 

i‘.ll22 


55 


1 0460 

1 . 1249 


60 


1 0470 



65 

70 


1.0470 

1.0460 



75 

80 


1.0430 

1.0400 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 


Per cent by 
weight 

w ^ 

z 

z 

1 « 

z 

"5 

. 

w o 

Ph 

1 

1.0033 

1.0051 

1.0070 

1.0061 

2 

3 

1.0084 

1.0116 

1.0155 

1.0137 

4 

i.oisG 

1.0247 

1.0330 

1 0290 

5 





6 

1.0289 

1.0381 

1.0508 

1 0446 

7 





8 

9 

1.0392 

1.0517 

1.0693 

1.0605 

10 

11 

12 

13 

1.0495 

1.0656 

1.0882 

1.0768 

1.0598 

1.0798 

1 . 1076 

1.0936 

14 

15 

1.0702 

1.0943 

1.1277 

1.1109 

16 

17 

18 

19 

i.0807 

1.1090 

1.1484 

1.1283 

1.0913 

1.1241 

1.1696 

1 . 1473 

20 

21 

22 

23 

i.i62i 

1 . 1396 

1.1914 

1 . 1663 

i.iiso 

1.1554 


1.1860 

24 

25 

1.1240 

1 in7 

1 '. 2493 

1 .2063 

26 

27 

1.1351 

1 . 1883 

1.2273 

28 

1 . 1462 

1! 205.3 


1.2489 

20 





30 

31 


1!2227 

1.3114 

r2hi 

32 


i.'2407 



33 





34 


1.2591 



35 



1!.3777 

1.3304 

36 


l’.2779 



37 





38 

39 


r.2969 



40 




1.3994 

42 





44 





45 





46 





48 





50 





55 





60 





65 

70 

76 

80 


’ 
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SPECIFIC GRAVITY OP AQUEOUS SOLUTIONS 
(Continued) 


Per cent by 
weight 

o o 

Ph 

O 

O 1 

0 

QD 

OQ 

O 

1 

1 .0074 

1 0040 



2 

1.0163 

1.0091 

1.01.57 

1.0161 

3 





4 

i.ok4 

i.oioi 

1.0.337 

1.0344 

5 





6 

1.0529 

1.0292 

1.0.522 

1.0532 

8 

1.0720 

1.6.393 

1.0712 

1.0726 

9 





10 

1.0918 

1 0493 



1.0907 

1.0925 

11 





12 

1.1123 


1.1109 

1.1130 

13 





14 

1 . 1336 


1.1317 

1.1341 

15 





16 

1.1557 


1.1532 

1.1558 

17 





18 

1.1789 


1.1757 

1.1781 

19 





20 

1.2030 


1 . 1992 

1.2010 

21 





22 

1 . 2277 




23 





24 

1 . 2529 




25 



1 .2020 

1.2600 

26 

i ! 2783 




27 





28 

1.3037 




29 





30 

i . 3289 


1 3300 

1.3250 

31 

1 




32 

j 




33 







34 





35 



1.4050 

1.3960 

36 





37 





38 





39 





40 



1 .4890 


42 





44 





45 



1.5830 


46 





48 





50 



1.6860 


55 





60 





65 





70 





75 





80 






100 .) 




SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 







A 





sr cent 
weight 

d 

So'f 

Ssl?" 

-o9 

d 

Oi 


m 



1 





2 

3 

4 

5 

1.0i54 

1.0150 

i.6l67 

1.016 

1.0331 

1.0310 

1.0354 

1.034 

6 

7 

1.0513 

1.0480 

1.0544 

1.053 

8 

i!6701 

1 .0650 

i.0738 

1.072 

9 

10 

11 

12 

13 

14 

15 

16 

i!689() 

i!6836 

l!693r> 

1.091 

i .‘ iooo 

1.1010 

1.1135 

1.111 

1.1308 

1.1190 

i . i338 

1.131 

i ! i526 

1 . 1380 

1.1544 

1.152 

17 

18 

i;i753 

liisso 

i ! i753 

1.174 

19 




i.i97 

20 

21 

1 . 1990 

i.l79 

i . 1965 






22 





23 

24 

25 





i!2608 

1 1.233* 

1 1 . 2543 

1.258 

26 

27 

28 

29 

30 





i ! 3295 

1 !290 

i!3l70 

1.325 

31 

32 

33 

34 

35 

1 ! 4058 

1 '352* 

i . 3859 

1.398 

36 

37 






38 

39 

40 

1.4901 ! 

1.419 

i ' 4626 

1.478 

42 





44 

45 

46 

48 

50 

i.'5844 

. . . . j 


1.5470 

1.566 



i;6430 

i.663 

55 



1.7500 

1.770 

60 

65 

70 

75 



1.8690 

1.893 



2.0020 

2.036 



2.202 




2.393 

80 




- 
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ETHYL ALCOHOL 

Spicific Gravitt op Mixtures op Ethyl Alcx>hol and 
Water by Volume and by Weight 

Qirlng the specific gravity at IS.Se"* G. referred to water at the same temperm- 
tore. To reduce to specific gravity referred to water at 4* C. multiply by 0.99908. 
(U. S. Department of Agriculture.) 


Snecific 

gravity. 

Per cent 
alcohol 

volume. 

Percent 

alcohol 

by 

weight. 

Grams | 
alcohol { 
per 

100 C.C. 

1.00000 

0.00 



0.99984 

0.10 



0.99968 

0.20 


0.16 

0.99953 

0.30 


0.24 

0 99937 

0.40 

■nKS 

0.32 

0 99923 

0.50 

0.40 

EE51 

0 99907 

0.60 

0.48 

0.48 

0.99892 

0.70 



0.99877 

0.80 


0.64 1 

0.99861 

0.90 


0.71 1 

0 99849 

1.00 

0.79 

0.79 

0.99834 

1.10 

0.87 

0.87 

0.99819 

1.20 

0.95 

0.95 

0.99805 

1.30 

■ESI 

mmm 

0.99790 

1.40 

1.11 ! 

1.11 

0 99775 

1.50 

1.19 

1.19 

0.99760 

1.60 

1,27 

1.27 

0.99745 

1.70 

1.35 

1.35 

0 99731 

1,80 

1.43 

1.43 

0 99716 

1.90 

1.51 

1.51 

0 99701 

2.00 

1 1.59 

1,59 

0 99687 

2.10 

1.67 

1.66 

0.99672 

2.20 

1.75 

1.74 

0 99658 

2.30 

1.83 

1.82 

0 99643 

2.40 

1.91 

1.90 

0.99629 

2.50 

1.99 

1.98 

0.99615 

2.60 



0.99600 

2.70 

2.15 


0.99586 

2.80 

2.23 

2.22 

0 99571 

2.90 

2 31 

2.30 

0 99557 

3.00 



0.99543 

3.10 

2 47 

2.46 

0.99529 

3.20 

2.55 

2 54 

0.99515 

3.30 

2 64 

2 62 

0.99501 

3.40 

2 72 

2 70 

0.99487 

3.50 

2.80 

2 78 

0.99473 

3.60 

2.88 

2.86 

0 99459 

3.70 

2.96 

2.94 

0.99445 i 

3.80 

Esa 



Specific 

gravity. 

Per cent 
alcohol 
by 

volume. 

Percent 

alcohol 

by ^ 

weight. 

Grama 

alcohol 

per 

100 C.O. 

0 . 9^^431 

3.90 

3.12 

3.10 


W-Wi il 

3.20 

3.18 

0.99403 

4.10 

3.28 

3.26 


4.20 

3.36 

3.34 


4.30 

3.44 

3.42 


4.40 

3.52 

3.50 


4.50 

3 60 

3 58 

0.99335 

4.60 

3.68 

3.66 


4.70 

3.76 

ESI 


4.80 

3.84 

3 81 

0.99295 

4.90 

3.92 

3 89 




3 97 


5.10 


4 05 


5.20 

4.16 

4 13 


5.30 

4.24 

4 21 

0.99228 

5.40 

4.32 

4.29 


5.50 

4.40 

KKa 


5.60 

4.48 

4 44 


5.70 

4.56 

4.52 

0.99175 

5.80 

4 64 



5.90 

4 72 

4 68 




4.76 


6.10 

4 88 

4 84 

0.99123 

6.20 

4.96 

4 92 

0.99111 

6.30 



0.99098 

6.40 

5.13 

5 08 


6.50 

5 21 

5.16 


6.60 

mi 

5.24 


6.70 

5.37 

5.32 


6.80 

5.45 



6.90 

5.53 

5.48 

0 99021 

mmSSM 

5.61 

5.56 


7.10 

5.69 

5.64 

0 98996 

7.20 

5.77 

5.72 

0 98984 

7.30 

5.86 


0 98971 

7.40 

5,94 

5.88 

0.98959 

7.50 


5.96 

0.98947 

7.60 


6.04 

0.98934 

7.70 

6.18 

6.11 
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ETHYL ALCOHOL (Continued) 


Specific Gravity op Mixtures op Ethyl Alcohol and 
Water by Volume and by Weight 


Specifio 

gnivity. 

Per cent 
alcohol 

volume. 

Percent 

alcohol 

weight. 

Grams 

alcohol 

per 

100 c.c. 

Specific 

gravity. 

Per cent 
alcohol 

volume. 

Per cent 
alcohol 
by 

weight. 

Gram# 

alcohol 

per 

100 c.c. 

0.98922 

7.80 

6.26 

6.19 

0.98435 

12.00 

9.67 

9.52 

0.98909 

7.90 

6.34 

6.27 

0.98424 

12.10 

9.75 

9.60 

0 98897 

8.00 

6.42 

6.35 

0.98413 

12.20 

9.83 

9.68 

0 98885 

8.10 

6.50 

6.43 

0.98402 

12.30 

9.92 

9.76 

0.98873 

8 20 

6.58 

6.51 

0.98391 

12.40 

10.00 

9.84 

0.98861 

8.30 

6.67 

6.59 

0.98381 

12.50 

10 08 

9.92 

0.98849 

8.40 

6.75 

6.67 

0.98370 

12.60 

10.16 

10.00 

0 98837 

8 50 

6.83 

6.75 

0.98359 

12.70 

10.24 

10 07 

0 98825 

8 60 

6.91 

6.83 

0.98348 

12.80 

10.33 

10.15 

0.98813 

8.70 

6.99 

6.91 

0.98337 

12.90 

10.41 

10.23 

0.98801 

8.80 

7.07 

6.99 

0.98326 

13 00 

10 49 

10.31 

0.98789 

8 90 

7.15 

7.07 

0.98315 

13.10 

10 57 

10.39 

0.98777 

9 00 

7.23 

7.14 

0.98305 

13.20 

10 65 

10.47 

0.98765 

9 10 

7.31 

7.22 

0.98294 

13.30 

10.74 

10.55 

0.98754 

9.20 

7.39 

7.30 

0.98283 

13.40 

10.82 

10.63 

0.98742 

9.30 

7.48 

7.38 

0.98273 

13.50 

10.90 

10 71 

0.98730 

9.40 

7.56 

7.46 

0.98262 

13.60 

10.98 

10.79 

0 98719 

9.50 

7.64 

7.54 

0.98251 

13.70 

11.06 

10.87 

0 98707 

9.60 

7.72 

7.62 

0.98240 

13.80 

11.15 

10.95 

0.98695 

9.70 

7.80 

7.70 

0.98230 

13.90 

11.23 

11.03 

0.98683 

9.80 

7.88 

7.78 

0.98219 

14.00 

11.31 

11.11 

0.98672 

9.90 

7.96 

7.85 

0.98209 

14.10 

11.39 

11.19 

0.98660 

10.00 

8.04 

7.93 

0.98198 

14.20 

11.47 

11.27 

0.98649 

10.10 

8.12 

8.01 

0.98188 

14.30 

11.56 1 

11.35 

0.986:37 

10.20 

8.20 

8.09 

0.98177 

14.40 

11.64 1 

11.43 

0 98626 

10.30 

1 8.29 

8.17 

0.98167 

14.50 

11.72 1 

11.51 

0.98614 

i 10.40 

8.37 

8.25 

0.98156 

14.60 

11.80 i 

11.59 

0.98603 

10.50 

8.45 

8.33 

0.98146 

14.70 

11.88 

11.67 

0.98592 

1 10.60 

8.53 

8.41 

0.98135 

14.80 

11.97 

11.75 

0.98580 

10.70 

8.61 

8.49 

0.98125 

14.90 

12.05 

11.82 

0.98569 

10.80 

8.70 

8.57 

0.98114 

15.00 

12.13 

11.90 

0.98557 

10.90 

8.78 

8.65 

0.98104 

15.10 

12.21 

11.98 

0.98546 

11.00 

8.86 

8.73 

0.98093 

15.20 

12.29 

12.06 

0.98535 

11.10 

8.94 

8.81 

0.98083 

15.30 

12.38 

12.14 

0.98524 

11.20 

9.02 

8.89 

0.98073 

15.40 

12.46 

12.22 

0.98513 

11.30 

9.11 

8.97 

0.98063 

15.50 

12.54 

12.30 

0.98502 

11.40 

9.19 

9.05 

0.98052 

15.60 

12.62 

12.37 

0.98491 

11.50 

9.27 

9.13 

0.98042 

15.70 

12.70 

12.45 

0.98479 

11.60 

9.35 

9 21 

0 98032 

15.80 

12.79 

12.53 

0.98468 

11.70 

9.43 

.9.29 

0.98021 

15.90 1 

12.87 

12.61 

0.98457 

11.80 

9.61 

9.36 

0.98011 

16.00 1 

12.95 

12.69 

0.96446 

11.90 

9.59 

9.44 

0.98001 

16.10 

13.03 

12.77 
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ETHYL ALCOHOL (Continued) 

Specific Gravity op Mixtures op Ethyl Alcohol and 
Water by Volume and by Weight 


Specifio 

gravity. 

Per cent 
alcohol 

volume. 

Percent] 

alcohol 

by 

weight. 

Grams 

4cohol 

per 

100 c.c. 

Specific 

gravity. 

Per cent 
alcohol 

volume. 

Percent 

alcohol 

by 

weight. 

Grama 

alcohol 

per 

100 c.o. 

0.97991 

16.20 

13.12 

12.85 

0.97568 

20.40 

16.59 

16.18 

0 97980 

16.30 

13.20 

12.93 

0.97558 

20.50 

16.67 

16.26 

0.97970 

16.40 

13.29 

13.01 

0.97547 

20.60 

16.75 

16.34 

0.97960 

16.50 

13.37 

13.09 

0.97537 

20.70 

16.84 

16.42 

0.97950 

16.60 

13.45 

13.17 

0.97527 

20.80 

16.92 

16.50 

0.97940 

16.70 

13.53 

13.25 

0.97517 

20.90 

17.01 

16.58 

0.97929 

16 80 

13.62 

13.33 

0.97507 

21.00 

17.09 

16.66 

0 97917 

16.90 

13.70 

13.41 

0.97497 

21.10 

17.17 

16.74 

0 97909 

17.00 

13.78 

13.49 

0.97487 

21.20 

17.26 

16.82 

0.97899 

17.10 

13.86 

13.57 

0.97477 

21.30 

17.34 

16.90 

0 97889 

17.20 

13.94 

13.65 

0.97467 

21.40 

17.43 

16.98 

0.97879 

17.30 

14.03 

13.73 

0.97457 

21.50 

17.51 

17.06 

0 97869 

17.40 

14.11 

13.81 

0.97446 

21.60 

17.59 

17.14 

0.97859 

17.50 

14.10 

13.89 

0.97436 

21.70 

17.67 

17.22 

0.97848 

17.60 

14.27 

13.96 

0.97426 

21.80 

17.715 

17.30 

0 97838 

17.70 

14.35 

14.04 

0.97416 

21.90 

17.84 

17.38 

0 97828 

17.80 

14.44 

14.12 

0.97406 ' 

22.00 

17.92 

17.46 

0 97818 

17.90 

14.52 

14.20 

0.97396 

22.10 

18.00 

17.54 

0 97808 

18.00 

14.60 

14.28 

0.97386 

22.20 

18.09 

17.62 

0 97798 

18.10 

14.68 

14.36 

0.97375 

22.30 

18.17 

17.70 

0 97788 

18.20 

14.77 

14.44 

0.97365 

22.40 

18.26 

17 78 

0.97778 

18.30 

14.85 

14.52 

0.97355 

22.50 

18.34 

17 86 

0 97768 

; 18.40 

14.94 

14.60 

0.97345 

22.60 

18.42 

17.94 

0.97758 

1 18.50 

il5 02 

14.68 

0.97335 

22.70 

18.51 

18.02 

0.97748 

18.60 

15.10 

14.76 

0.97324 

22.80 

18.59 

18.10 

0.97738 

18.70 

15.18 

14.84 

0.97314 1 

22.90 

18.68 

18.18 

0.97728 

18.80 

15.27 

14.92 

0.97304 

23.00 

18.76 

18.26 

0.97718 

18.90 

15.38 

15.00 

0.97294 I 

23.10 

18.84 

18.33 

0.97708 

19.00 

15.43 

15 08 

0.97283 

23.20 

18.92 

18.41 

0.97698 

19.10 ' 

15.51 

15.15 

0.97273 

23.30 

19.01 

18.49 

0 97688 

19.20 

15.59 

15.23 

0.97263 

23.40 

19.09 

18.57 

0.97678 

19.30 

15 68 

15.31 

0.97253 

23.50 

19.17 

18.65 

0.97668 

19.40 

15 76 

15.39 

0 97242 

23.60 

19.25 

18.73 

0.97658 

19.50 

15 84 

15.47 

0 97232 

23.70 

19.34 

18.18 

0 97648 

19.60 

15.93 

15.55 

0 97222 

23.80 

19.42 

18.88 

0.97638 

19.70 

16.01 

15.63 

0 97211 

23.90 

19.51 

18.96 

a 97628 

19.80 

16 09 

15.71 I 

0.97201 

24.00 

19.59 

19.04 

0.97618 

19.90 

16 18 

15.79 

0.97191 

24.10 

19.67 

19.12 

0.97608 

20.00 

16 26 

15.87 

0.97180 

24.20 

19.76 

19.20 

0.97598 

20.10 

16,34 

15.95 

0 97170 

24.30 

19.84 

19.28 

0.97588 

20.20 

16.42 

16.03 

0.97159 

24.40 

19.93 

19.36 

0.97578 

20.30 

16.51 

16.10 

0.97149 

24.50 

20.01 

19.44 










ETHYL ALCOHOL (Continued) 


Specific Gravity of Mixtures of Ethyl Alcohol akh 
Water by Volume and by Weight 


Specific 

gravity. 

Per cent 
alcohol 
by 

volume. 

Percent 

alcohol 

by 

weight. 

Grams 

alcohol 

per 

100 c.c. 

Specific 

gravity. 

Per cent 
alcohol 

volume. 

Percent 

alcohol 

by 

weight. 

Grams 

alcohol 

par 

100 C.Q 

0.97139 

24.60 

20.09 

19.52 

0.96681* 

28.80 

23.64 

22.85 

0.97128 

24.70 

20.18 

19.60 

0.96669 

28.90 

23.72 

22.93 

0.97118 

24.80 

20.26 

19.68 

0.96658 

29.00 

23.81 

23.01 

0.97107 

24.90 

20.35 

19.76 

0.96646 

29.10 

23 89 

23.09 

0 97097 

i 25.00 

20.43 

19.84 

0.96635 

29.20 

23.98 

23.17 

0 97086 

25.10 

20.51 

19.92 

0.96623 

29.30 

24.06 

23.25 

0.97076 

1 25.20 

20.00 

20.00 

0.96611 

29.40 

24 15 

23 33 

0.97065 

25.30 i 

20.68 

20.08 

0.96600 

29.50 

24.23 

23 41 

0.97055 

25.40 

20.77 

20.16 

0 96587 

29.60 

24 32 

123.49 

0.97044 

25.50 

20.85 

20.24 

0.96576 1 

29.70 

24 40 

j23 57 

0.97033 

25.60 

20.93 

20.32 

0.96564 

29 80 

24 49 

|23 65 

0.97023 

25.70 

21.02 

20.40 

0.96553 

29.90 

24 57 

123 73 

0.97012 

25.80 

21.10 

20.47 

0.96541 

30.00 

24 66 

23.81 

0.97001 

25.90 

21.19 

20.55 

0.96529 

30.10 

24.74 

23.89 

0.96991 

26 00 

21.27 

20.63 

0.96517 

30.20 

24 83 

23 97 

0.96980 

1 26.10 

21.35 

20.71 

0.96505 

30.30 

24.91 

l24 04 

0.96969 

26.20 

21.44 

20.79 

0.96493 

30.40 

25 00 

[24 12 

0.96959 

1 26.30 

21.52 

20.87 

0.96481 

30.50 

25 08 

i24 20 

0.96949 

1 26.40 

21.61 

20.95 

0.96469 

30.60 

25.17 

[24 28 

0.96937 

i 20.50 

.21.69 

21.03 

0.96457 

30.70 

25.25 

24 36 

0.96926 

26.60 

21.77 

21.11 

0.96445 

30.80 

25.34 

[24.44 

0.96915 

26.70 

21.86 

21.19 

0.96433 

30.90 

25.42 

[24.52 

0.96905 

26.80 

21.94 

21.27 

0.96421 

31.00 

25.51 

24 60 

0.96894 

26.90 

22.03 

21.35 

0.96-109 

31.10 

i25.60 

l24 68 

0.96883 

27.00 

22.11 

21.43 

0.96396 

31.20 

25.68 

24 76 

0.96872 

27.10 

i22.20 

21.51 

0.96384 

31.30 

25.77 

24 84 

0.96861 

27.20 

i22.28 

21.59 

0.96372 

31.40 

|25.85 

24 92 

0.96850 

27.30 

22.37 

21.67 

0.96360 

31.50 

25.94 

25.00 

0.96839 

27.40 

22.45 

21.75 

0.96347 

31.60 

26.03 

25.08 

0.96828 

27.50 

22.54 

21.83 

0.96335 

31.70 

26.11 

25.16 

.0 96816 

27.60 

22.62 

21.90 

0.96323 

31.80 

26.20 

25.24 

0.96805 

27.70 

22.71 

21.98 

0.96310 

31.90 

26.28 

[25.32 

0.96794 

27.80 

22.79 

22.06 

0.96298 

32.00 

26.37 

125.40 

0.96783 

27.90 

22.88 

22.14 

0.96285 

32.10 

26.46 

[25.48 

0.96772 

28.00 

22.96 

22.22 

0.96273 

32.20 

26.54 

25.56 

0.96761 

, 28.10 

23.04 

[22.30 

0.96260 

32.30 

26.63 

25.64 

0.96749 

28.20 

23.13 

22.38 

0.96248 

32.40 

26.71 

25.71 

0.96738 

28.30 

23.21 

22.45 

0.96235 

32.50 

26.80 1 

25.79 

0.96726 

28.40 

23.30 

22.53 

0.96222 

32.60 

26.89 

25.87 

0.96715 

28.50 

23.38 

22.61 

0.96210 

32.70 

26.97 1 

25.95 

0.96704 

28.60 

23.47 

22.69 

0.96197 

32.80 

27.06 ! 

26.03 

0.96692 

28.70 

23.55 

22.77 

0.96185 

32.90 

27.14 

26.11 
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ETHYL ALCOHOL (Continued) 

Specific Gravity op Mixtures of Ethyl Alcohol and 
Water by Volume and by Weight 

I Per cent I Per cent! Grams 11 I Per cent Ipercentl Grami 


Specific alcohol alcohol alcohol 

gravity. by by per 

volume, weight, 100 c.c. 


0.96172 33 00 27.23 26.19 ' 

0.96159 33.10 27.32 26.27 

0.96146 33.20 27.40 26.35 

0.96133 33.30 27.49 26.43 

0.96120 33.40 27.57 26.51 

0.96108 33.50 27 66 26.59 

0.96095 33 60 27.75 26 67 

0.96082 33 70 27 83 126.75 

0.96069 33 80 27 92 26.82 

0.96056 33.90 28.00 26.90 

0.96043 34 00 28.09 26.98 

0.96030 34.10 28 18 27 06 

0.96016 34.20 28 26 27.14 

0.96003 34.30 28 35 27.22 

0.95990 34.40 28 43 27 30 

0.95977 34 50 28.52 27.38 

0 95963 34 60 28 61 27.46 

0 95950 34 70 28 70 27 54 

0 95937 34.80 28.78 27 62 

0.95923 34 90 28 87 27.70 

0.95910 35.00 28 96 27.78 

0 95896 35.10 29 05 27.86 

0.95883 35.20 29 13 27.94 

0.95869 35.30 29.22 28.02 

0.95855 35 40 29.30 28 09 

0.95842 35.50 29.38 28.17 

0 95828 35 60 29.48 28.25 

0 95814 35 70 29.57 28.33 

0.95800 35.80 29 65 28.41 

0 95787 35 90 29 74 28 49 

0 95773 36 00 29 83 28 57 

0.95759 36 10 29 92 28.65 

0.95745 36 20 30 00 28 73 

0.95731 36 30 30 09 28.81 

0 95717 36.40 30 17 28.88 

0 95703 36 50 30.26 28 96 

0.95688 36.60 30 35 29 04 

0.95674 36 70 30 44 29 12 

0.95660 36.80 30 52 29 20 

0.95646 36.90 30 61 29 29 

0.95632 37.00 30 70 29.36 

0.95618 37.10 30 79 29.44 


Specific aicoliol alcohol alcohol 

gravity. by by per 

volume, weight. 100 c.c. 


0.95603 37.20 30.88 29.52 

0.95589 37.30 30.96 29.60 

0.95574 37.40 31.05 29.68 

0.95560 37.50 31.14 29.76 

0.95545 37.60 31.23 29.84 

0 95531 37.70 31.32 29.92 

0 95516 37.80 31.40 30.00 

0 95502 37.90 31.49 30 08 

1 0 95487 38.00 31.58 30.16 

0.95472 38.10 31.67 30.24 

' 0 95457 38.20 31.76 30.32 

0 95442 38.30 31.85 30.40 

0.95427 38.40 31.94 30.48 

0.95413 38.50 32.03 30.56 

0.95398 38.60 32.12 30.64 

0.95383 38.70 32.20 30.72 

0.95368 38.80 32.29 30 79 

0.95353 38.90 32.37 30.87 

0.95338 39.00 32.46 30.95 

0 95323 39.10 32.55 31.03 

0.95307 39.20 32.64 31.11 

0.95292 39.30 32.72 31.18 

0 95277 39.40 32.81 31.26 

0 95262 39.50 32 90 31 34 

0 95246 39.60 32.99 31 42 

0.95231 39.70 33 08 31.50 

0 95216 39.80 33.17 31.58 

0 95200 39.90 33.27 31.66 

0 95185 40.00 33.35 31.74 

0 95169 40.10 33.44 31.82 

095154 4020 33.53 31.90 

0 95138 40.30 33.61 31.98 

0 95122 40 40 33.70 32 06 

0.95107 40 50 33.79 32.14 

0 95091 40.60 33.88 32 22 

0.95075 40.70 33.97 32.30 

0 95059 40.80 34.06 32.38 

0 95044 40.90 34.15 32.46 

1 0 95028 41.00 34.24 32 54 

0 95012 41.10 34.33 32.62 

0 94996 41.20 34.42 32.70 

0.94980 41.30 34.50 32.78 
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ETHYL ALCOHOL (Contmued) 

Spectpic Gravity op Mixtures op Ethyl Alcohol and 
Water by Volume and by Weight 

1 Per cent jpercentj Grams 11 | Per cent Ipercentj Grama 


Specific alcohol alcohol alcohol 

gravity. by by per 

volume, weight. 100 c.c. 


0.94964 41.40 34.59 32.86 

0 94948 41.50 34.68 32.93 

0.94932 41.60 34.77 33 01 

0.94916 41.70 34.86 33.09 

0.94900 41.80 34.95 33.17 

0 94884 41.90 35 04 33 25 

0.94868 42 00 35.13 33.33 

0.94852 42.10 35 22 33.41 

0.94835 42 20 35.31 33.49 

0 94810 42.30 35.40 33.57 

0.94802 42.40 35 49 33 6,5 

0.94786 42 50 35 58 33.73 

0.94770 42.60 35.67 33.81 

0.94753 42.70 35.76 33 89 

0 94737 42 80 35.85 33.97 

0.94720 42 90 35 94 34.04 

0 94701 43.00 36 03 34.12 

0 94687 43 10 36.12 34.20 

0 91670 43.20 36 21 34 28 

0 94654 43.30 36 30 34 36 

0.94637 43.40 36.39 34.44 

0.94620 43.50 36.48 34.52 

0 94603 43.60 36 57 34.60 

0.94586 43 70 36 66 34.68 

0.94570 43 80 36 75 34.76 

0 94553 43 90 36.84 34.84 

0 91536 44 00 36.93 34 91 

0 94519 44 10 37 02 34.99 

0.94502 4420 37.11 35.07 

0.94484 4430 37.21 35.15 

0 94467 44.40 37.30 35 23 

0.94450 44.50 37.39 3531 

0.94433 44.60 37.48 35.39 

0.94416 44.70 37.57 35.47 

0.94398 4480 37.66 35.55 

0.94381 44.90 37.76 35.63 

0.94364 45.00 37.84 35.71 

0 94346 45.10 37 .93 35.79 

0 94329 45.20 38 02 35 87 

0.94311 45.30 38.12 35.95 

0.94294 45.40 38.21 36.03 

0.94276 45.50 38.30 36.11 


Specific alcohol alcohol alcohol 

gravity. by by per 

volume, weight. 100 c.c. 


0.94258 45.60 38 39 36. 

0.94241 45.70 38.48 36 

0.94223 45.80 38.57 36 

0.94206 45.90 38.66 36 

0.94188 46.00 38.75 36. 

0.94170 46.10 38.84 36 

0.94152 46.20 38.93 36 

0.94134 46.30 39.03 36. 

0 94116 46.40 39.12 36. 

0.94098 46.50 39.21 36. 

0.94080 46 60 39.30 36. 

0 94062 46.70 39.39 37 

0.94044 46 80 39 49 37. 

0 94026 46.90 39.58 37 

0 94008 47.00 39 67 37 

0 93990 47 10 39 76 37 

0.93971 47.20 39 85 37 

0.93953 47.30 39 95 37. 

0 93934 47.40 40 04 37 

0.93916 47.50 40 13 37. 

0.93898 47 60 40 22 37. 

0.93879 47.70 40.32 37 

0 93861 47.80 40 41 37. 

0.93842 47 90 40.51 38 

0.93824 48 00 40.60 38 

0.93805 48.10 40 69 38 

0.93786 48.20 40 78 38 

0.93768 48 30 40 88 38. 

0.93749 48.40 40 97 38 

0.93730 48 50 41 06 38 

0 93711 48 60 41 15 38 

0.93692 48 70 41 24 38 

0.93679 48 80 41.34 38 

0 93655 48 90 41 43 38. 

0 93636 49 00 41 52 38. 

0 93617 49 10 41 61 38. 

0 93598 49 20 41 71 39 

0 93578 49 30 41 80 39 

0 93559 49 40 41 90 39 

0 93540 49.50 41 99 39 

0 93521 49 60 42 08 39.36 

0.93502 49 70 42 18 39.44 

i 
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ETETVX ALCOHOL (Continued) 

Specific Gravity op Mixtures of Ethyl Alcohol and 
Water by Volume and by Weight 


Specific 

gravity. 

Per cent 
alcohol 

volume. 

Percent 

alcohol 

by 

weight. 

Grams 

alcohol 

per 

100 c.c. 

Specific 

gravity. 

Per cent 
alcohol 
hy 

volume. 

Per cent 
alcohol 
by 

w'eight. 

Grams 

alcohol 

per 

100 c.c. 

0.93482 

49.80 

42.27 

39.52 

0 8773 

75.00 



0 93463 

49.90 

42.37 

39.60 

0.8747 

76.00 



0 9344 

50 00 

* 


0 8721 

77 00 



0.9325 

51 00 



0.8694 

78.00 



0.9305 

52.00 



0.8667 

79.00 



0.9285 

53 00 



0.8639 

80.00 



0.9264 

54 00 



0.8611 

81.00 



0.9244 

55 00 



0 . 858 ;i 

82 00 



0.9222 

56.00 



0.8554 

83.00 



0 9201 

57.00 



0.8525 

84.00 



0 9180 

58.00 



0 8496 

85 00 



0.9158 

59 00 



0 8465 

86 00 



0 9136 

60.00 



0 8435 

87 00 



0.9113 

61.00 



0 8404 

88.00 



0.9091 

62.00 



0.8372 

89.00 



0.9068 

63.00 



0.8339 

90.00 



0.9044 

64 00 



0 8306 

91.00 



0.9021 

65.00 



0.8272 

92 00 



0.8097 

66.00 



0.8236 

93.00 



0.8974 

67 00 



0 8199 

94.00 



0 8949 

68 00 



0 8161 

95.00 



0 8925 

69.00 



0 8121 

96 00 



0.8900 

70.00 



0 8079 

97 00 



0.8876 

71 00 



0.8035 

98 00 



0.8850 

72.00 



0 7989 

99.00 



0.8825 

73 00 



0 7939 

100 00 



0.8799 

74 00 








* For Hpecific gravity of mixturoB by weight Bee following table. 





ETHYL ALCOHOL 

Specific Gravity of Mixtures of Ethyl Alcohol an© 
Water by Weight 

The table gives the specific gravity at the temperature indicated referred to 
water at 4" C. 

(U. S. Bureau of Standards.) 


Per cent 
alcohol 
by 

weight. 


0 

1 

2 

3 

4 

5 

6 

7 

8 
fi 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 
26 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
60 


15® C. 


0.99913 
0 99725 
0 99543 
0 99366 
0 99197 
0 99033 
0 98877 
0 98726 
0 98581 
0 98442 
0 98307 
0 98176 
0 98040 
0 97925 
0 97803 
0 97683 
0 97563 
0 97444 
0 97324 
0 97203 
0 97080 
0 96966 
0 96829 
0 96699 
0 96566 
0 96430 
0 96289 
0 96145 
0 95997 
0 95845 
0 95688 
0 95526 
0 95360 
0 95191 
0 95017 
0 94839 
0 94657 
0 94471 
0 94282 
0 94089 
0 93893 
0 93694 
0 93491 
0.93286 
0 93078 
0 92868 
0 92655 
0.92441 
0.92225 
0 92006 
0.91787 


20® C. 


0 99824 
0 99636 
0 99453 
0 99274 
0 99102 
0 98936 
0 98776 
0 98620 
0 98470 
0 98325 
0 98185 
0 98047 
0 97913 
0 97781 
0 97651 
0 97522 
0 97393 
0 97264 
0 97134 
0 97003 
0 96870 
0 96736 
0 96599 
0 96459 
0.96317 
0 96171 
0 96021 
0 95868 
0 95711 
0 95550 
0 95385 
0 95215 
0 95042 
0 94865 
0 94684 
0 94499 
0 94311 
0 94119 
0 93924 
0 93725 
0 93524 
0.93320 
0 93113 
0 92904 
0.92693 
0.92480 
0 92264 
0.92047 
0 91828 
0.91608 
0 91386 


25® C. 


0 99708 
0 99521 
0 99338 
0 99159 
0 98984 
0 98815 
0 98651 
0 98491 
0 98336 
0 98185 
0 98038 
0 97893 
0 97752 
0 97612 
0 97474 
0 97336 
0 97199 
0 97061 
0 96922 
0 96782 
0 96640 
0 96497 
0 96352 
0 96203 
0 96052 
0 95897 
0 95739 
0 95577 
0 95412 
0 95244 
0 95071 
0 94894 
0 94713 
0 94529 
0 94342 
0 94152 
0 93957 
0 93760 
0 93560 
0 93356 
0 93151 
0 92943 
0 92732 
0 92519 
0 92305 
0 92088 
0 91870 
0 91650 
0 91429 
0 91207 
0.90983 


Per cent 
alcohol 
by 

weight. 


51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 


15° C. 


0 91566 
0 91344 
0 91120 
0 90895 
0 90670 
0 90443 
0 90215 
0 89987 
0 89758 
0 89528 
0 89297 
0 89066 
0 88834 
0 88601 
0 88368 
0 88134 
0 87899 
0 87664 
0 87428 
0 87192 
0 86954 
0 86716 
0 86477 
0 86237 
0 85997 
0 85755 
0 85513 
0 85270 
0 85026 
0 84781 
0 84534 
0 84286 
0 84037 
0 83786 
0 83534 
0 83279 
0 83022 
0 82762 
0 82500 
0 82235 
0 81966 
0 81694 
0 81418 
0 81138 
0 80854 
0 80564 
0 80271 
0 79972 
0 79668 
0 79358 


20° C. 


0 91164 
0 90940 
0 90715 
0 90488 
0 90262 
0.90034 
0 89805 
0 89576 
0 89346 
0 89115 
0 88883 
0 88651 
0 88418 
0 88185 
0 87950 
0 87716 
0 87480 
0 87244 
0 87008 
0 86770 
0 86532 
0 86292 
0 86052 
0 85812 
0 85570 
0 85328 
0 85084 
0 84840 
0 84595 
0 84349 
0 84101 
0.83852 
0 83602 
0.83350 
0 83097 
0 82842 
0.82583 
0 82323 
0 82060 
0 81795 
0 81527 
0 81255 
0 80979 
0 80700 
0 80417 
0 80129 
0 79838 
0 79541 
0 79240 
0.78933 


25** C. 


0 90758 
0 90533 
0 90307 
0 90079 
0 89851 
0 89622 
0 89392 
0 89162 
0 88931 
0 88700 
0 88467 
0 88234 
0 88000 
0 87766 
0 87530 
0 87295 
0 87058 
0 8682i 
0 86583 
0 86344 
0 86105 
0 85864 
0 85622 
0 85380 
0 85137 
0 84893 
0 84648 
0 84403 
0 84157 
0 83909 
0 83660 
0 83410 
0 83159 
0 82906 
0 82652 
0 82396 
0 82137 
0 81876 
0 81613 
0 81348 
0 81080 
0.80809 
0.80534 
0 80256 
0 79974 
0 79689 
0 79400 
0 79106 
0 78809 
0.78507 
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ETHYL ALCOHOL 


Specific Gravity of Aqueous Solutions Referred to 
Water at the Same Temperature 


Per 

cent 

alcohol 

15° ^ 

Sp. gr. 
20° 

20° 

Sp. gr. 
25°^ 

2 5° ^ 

Per 

cent 

alcohol 

Sp gr. 

15° 

Sp. gr. 
20° 

20° 

Sp. gr. 
25° 

25° 

0 

1.00000 

1.00000 

1.00000 

51 

0.91635 

0.91322 

0.91026 

1 

0.99812 

0.99813 

0.99811 

52 

0.91412 

0.91097 

0.90799 

2 

0.99629 

0.99629 

0.99627 

53 

0.91189 

0 90872 

0.90571 

3 

0.99451 

0.99451 

0.99447 

54 

0.90964 

0.90645 

0.90343 

4 

0.99281 

0.99279 

0.99274 

55 

0.90738 

0.90418 

0.90113 

5 

0.99118 

0.99113 

0.99106 

56 

0.90512 

0.90191 

0.89883 

6 

0.98963 

0.98955 

0.98945 

57 

0.90285 

0.89962 

0.89654 

7 

0.98815 

0.98802 

0.98788 

58 

0.90058 

0.89733 

0.89423 

8 

0.98670 

0.98653 

0.98634 

59 

0.89830 

0 89502 

0.89191 

9 

0.98528 

0.98505 

0.98481 

60 

0.89601 

0.89271 

0.88959 

10 

0.98390 

0.98361 

0 98330 

61 

0.89371 

0.89040 

0.88725 

11 

0 98256 

0.98221 

0.98184 

62 

0.89139 

0.88807 

0.88491 

12 

0.98126 

0.98084 

0.98039 

63 

0.88907 

0.88574 

0.88256 

13 

0.97999 

0.97948 

0.97897 

64 

0.88674 

0.88339 

0.88020 

14 

0.97875 

0 97816 

0 97757 

65 

0.88441 

0.88104 

0.87783 

15 

0.97754 

0.97687 

0.97619 

66 

0.88207 

0.87869 

0.87547 

16 

0.97637 

0 97560 

0.97484 

67 

0.87971 

0.87632 

0.87309 

17 

0.97518 

0 97431 

0.97346 

68 

0.87736 

0.87396 

0.87071 

18 

0.97398 

0.97301 

0.97207 

69 

0.87500 

0.87158 

0.86833 

19 

0.97276 

0.97169 

0 97065 

70 

0.87263 

0.86920 

0.86593 

20 

0.97152 

0.97036 

0.96922 

71 

0.87025 

0.86680 

0.86352 

21 

0.97028 

0.96901 

0.96778 

72 

0.86785 

0 86440 

0.86110 

22 

0 96902 

0.96763 

0.96630 

73 

0.86545 

0.86200 

0.85869 

23 

0.96773 

0.96624 

0 96481 

74 

0.86304 

0.85958 

0.85626 

24 

0.96642 

0 96483 

0.96329 

75 

0.86063 

0.85716 

0.85383 

25 

0.96508 

0 96339 

0 96176 

76 

0.85822 

0 85473 

0.85140 

26 

0 96371 

0.96190 

0.96018 

77 

0.85579 

0.85230 

0.84895 

27 

0.96228 

0.96037 

0.95856 

78 

0.85336 

0.81985 

0.84650 

28 

0.96080 

0.95880 

0.95689 

79 

0.85092 

0.84740 

0.84404 

29 

0 95927 

0 95717 

0.95520 

80 

0.84846 

0 84494 

0.84157 

30 

0.95769 

0 95551 

0 95345 

81 1 

0.84599 

0.84245 

0.83909 

31 

0 95607 

0.95381 

0.95168 

82 

0 84350 

0 83997 

0.83659 

32 

0.95440 

0 95207 

0.94986 

83 

0.84101 

0.83747 

0.83408 

33 

0 95269 

0.95028 

0.94802 

84 

0.83850 

0 83496 

0.83156 

34 

0.95094 

0.94847 

0.94613 

85 

0.83598 

0.83242 

0.82902 

35 

0.94915 

0.94662 

0.94422 

86 

0.83343 

0 82987 

0.82646 

36 

0 94732 

0 94473 

0.94227 

87 

0.83086 

0.82729 

0.82389 

37 

0 94546 

0.94281 

0.94031 

88 

0.82826 

0.82469 

0.82128 

38 

0.94355 

0.94086 

0.93830 

89 

0.82564 

0.82207 

0.81865 

39 

0.94161 

0.93886 

0.93626 

90 

0.82299 

0 81942 

0.81600 

40 

0.93964 

0.93684 

0.93421 

91 

0.82030 

0.81674 

0.81331 

41 

0.93764 

0.93479 

0.93212 

92 

0.81759 

0.81401 

0.81060 

42 

0.93559 

0.93272 

0.93001 

93 

0.81484 

0.81127 

0.80785 

43 

0.93352 

0.93062 

0.92787 

94 

0.81205 

0.80848 

0.80507 

44 

0.93143 

0.92849 

0.92571 

95 

0.80922 

0.80567 

0.80225 

45 

0.92933 

0.92636 

0.92355 

96 

0.80636 

0.80280 

0.79939 

46 

0.92721 

0.92421 

0.92137 

97 

0.80344 

0.79988 

0.79648 

47 

0.92506 

0.92204 

0.91917 

98 

0.80045 

0.79688 

0.79349 

48 

0.92291 

0.91986 

0.91697 

99 

0.79739 

0.79383 

0.79045 

49 

0.92075 

0 91766 

0 91475 

100 

0.79429 

0.79074 

0.78736 

50 

0.91856 

0.91546 

0.91251 










ETHYL ALCOHOL 


Density of aqueous solutions at 20°C m g/ml. The concentration is 
expressed as per cent by weight 


Per 

cent 



0 

.1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 0 

99 

823 

804 

785 

766 

748 

729 

710 

692 

673 

655 

1 



636 

618 

599 

581 

562 

544 

525 

507 

489 

471 




453 

435 

417 

399 

381 

363 

345 

327 

310 

292 

3 



275 

257 

240 

222 

205 

188 

171 

154 

137 

120 

4 



103 

087 

070 

053 

037 

020 

003 

*987 

*971 

*954 

5 

0 

98 

938 

922 

906 

890 

874 

859 

843 

827 

811 

796 

6 



780 

765 

749 

734 

718 

703 

688 

673 

658 

642 

7 



627 

612 

597 

582 

567 

553 

538 

523 

508 

493 

8 



478 

463 

449 

434 

419 

404 

389 

374 

360 

345 

0 



331 

316 

301 

287 

273 

258 

244 

229 

215 

201 

10 



187 

172 

158 

144 

130 

117 

103 

089 

075 

061 

11 



047 

033 

019 

006 

*992 

*978 

*964 

*951 

*937 

*923 

12 

0 

97 

910 

896 

883 

869 

855 

842 

828 

815 

801 

788 

IH 



775 

761 

748 

735 

722 

709 

696 

683 

670 

657 

14 



643 

630 

617 

604 

591 

578 

565 

552 

539 

526 

15 



514 

501 

488 

475 

462 

450 

438 

425 

412 

400 

Ih 



387 

374 

361 

349 

336 

323 

310 

297 

284 

272 

17 



259 

246 

233 

220 

207 

194 

181 

168 

155 

142 

18 



129 

116 

103 

089 

076 

063 

050 

037 

024 

010 

19 

0 

96 

997 

984 

971 

957 

944 

931 

917 

904 

891 

877 

20 



864 

850 

837 

823 

810 

796 

783 

769 

756 

742 

21 



729 

716 

702 

688 

675 

661 

647 

634 

620 

606 

22 



592 

578 

564 

551 

537 

523 

509 

495 

481 

467 

2:i 



453 

439 

425 

411 

396 

382 

368 

354 

340 

326 

24 



312 

297 

283 

269 

254 

240 

225 

211 

196 

182 

25 



168 

153 

139 

124 

109 

094 

080 

065 

050 

035 

26 



020 

005 

+990 

*975 

*959 

*944 

■'929 

*914 

*898 

*883 

27 

0 95 

867 

851 

836 

820 

805 

789 

773 

757 

742 

726 

28 



710 

694 

678 

662 

646 

630 

613 

597 

581 

565 

29 



548 

532 

516 

499 

483 

466 

450 

433 

416 

400 

30 



382 

365 

349 

332 

315 

298 

281 

264 

247 

230 

31 



212 

195 

178 

161 

143 

126 

108 

091 

074 

066 

32 



038 

020 

003 

*985 

*967 

''950 

*932 

*914 

*896 

*878 

33 

0 

94 

860 

842 

824 

806 

788 

770 

752 

734 

715 

697 

34 



679 

660 

642 

624 

605 

587 

568 

550 

531 

512 

35 



494 

475 

456 

438 

419 

400 

382 

363 

344 

325 

36 



306 

287 

268 

249 

230 

211 

192 

172 

153 

134 

37 



114 

095 

075 

056 

036 

017 

*997 

*978 

*958 

*939 

38 

0 

93 

919 

899 

879 

859 

840 

820 

800 

780 

760 

740 

39 



720 

700 

680 

660 

640 

620 

599 

579 

559 

539 

40 



518 

498 

478 

458 

437 

417 

396 

376 

356 

335 

41 



314 

294 

273 

253 

232 

212 

191 

170 

149 

129 

42 



107 

086 

065 

044 

023 

002 

*981 

*960 

*939 

*918 

43 

0 92 

897 

876 

855 

834 

812 

791 

770 

749 

728 

707 

44 



685 

664 

642 

621 

600 

579 

557 

536 

515 

493 

45 



472 

450 

429 

408 

386 

365 

343 

322 

300 

279 

46 



257 

236 

214 

193 

171 

150 

128 

106 

085 

063 

47 



041 

019 

*997 

*976 

*954 

*932 

*910 

*889 

'■867 

*845 

48 

0 

91 

823 

801 

780 

758 

736 

714 

692 

670 

648 

626 

49 



604 

582 

560 

538 

516 

494 

472 

450 

428 

406 

50 



384 

361 

339 

317 

295 

272 

250 

228 

206 

183 


lG7fi 




ETHYL ALCOHOL (Continued) 


Per 

cent 


.0 

1 

2 

3 

4 

5 

6 

.7 

8 

9 

60 

0 91 

384 

361 

339 

317 

295 

272 

250 

228 

206 

183 



160 

138 

116 

093 

071 

049 

026 

004 

*981 

*959 

o2 

0 90 

936 

914 

891 

869 

846 

824 

801 

779 

756 

734 

53 


711 

689 

666 

644 

621 

598 

576 

553 

531 

508 

54 


485 

463 

440 

417 

395 

372 

349 

327 

304 

281 

66 


258 

236 

213 

190 

167 

145 

122 

099 

076 

054 

56 


031 

008 

*985 

*962 

*939 

*917 

*894 

*871 

*848 

*825 

57 

0 89 

803 

780 

757 

734 

71 1 

688 

665 

643 

620 

597 

58 


574 

551 

528 

505 

482 

459 

436 

413 

390 

367 

59 


344 

321 

298 

275 

252 

229 

206 

183 

160 

137 

60 


113 

090 

067 

044 

021 

*998 

*975 

*951 

*928 

*905 

61 

0 88 

882 

859 

836 

812 

789 

766 

743 

720 

696 

673 

62 


650 

626 

603 

580 

557 

533 

510 

487 

463 

440 

63 


417 

393 

370 

347 

323 

300 

277 

253 

230 

206 

64 


183 

160 

136 

113 

089 

066 

042 

019 

*995 

*972 

66 

0 87 

948 

925 

901 

878 

854 

831 

807 

784 

760 

737 

66 


713 

689 

666 

642 

619 

595 

572 

548 

524 

501 

67 


477 

454 

430 

406 

383 

359 

336 

312 

288 

265 

68 


241 

218 

194 

170 

147 

123 

099 

075 

052 

028 

69 


004 

*981 

*957 

*933 

*909 

*885 

*862 

*838 

*814 

*790 

70 

0 86 

766 

742 

718 

694 

671 

647 

623 

599 

575 

551 

71 


527 

503 

479 

455 

431 

407 

383 

359 

335 

311 

72 


287 

263 

239 

215 

191 

167 

143 

119 

095 

071 

73 


047 

022 

*998 

*974 

*950 

*926 

*902 

*878 

*854 

*830 

74 

0 85 

806 

781 

757 

733 

709 

685 

661 

636 

612 

588 

75 


564 

540 

515 

491 

467 

443 

419 

394 

370 

346 

76 


322 

297 

273 

249 

225 

200 

176 

152 

128 

103 

77 


079 

055 

031 

006 

*982 

*958 

*933 

*909 

*884 

*860 

78 

0 84 

835 

811 

787 

762 

738 

713 

689 

664 

640 

615 

79 


590 

566 

541 

517 

492 

467 

443 

418 

393 

369 

80 


344 

319 

294 

270 

245 

220 

196 

171 

146 

121 

81 


096 

072 

047 

022 

*997 

*972 

*947 

*923 

*898 

*873 

82 

0 83 

848 

823 

798 

773 

748 

723 

698 

674 

649 

624 

83 


599 

574 

549 

523 

498 

473 

448 

423 

398 

373 

84 


348 

323 

297 

272 

247 

222 

196 

171 

146 

^120 

85 


095 

070 

044 

019 

^994 

*968 

*943 

*917 

*892 

*866 

86 

0 82 

840 

815 

789 

763 

738 

712 

686 

660 

635 

609 

87 


583 

557 

531 

505 

479 

453 

427 

401 

375 

349 

88 


323 

297 

271 

245 

219 

193 

167 

140 

114 

088 

89 


062 

035 

009 

*983 

*956 

*930 

*903 

*877 

*850 

*824 

90 

0 81 

797 

770 

744 

717 

690 

664 

637 

610 

583 

556 

91 


529 

502 

475 

448 

421 

394 

366 

339 

312 

285 

92 


257 

230 

203 

175 

148 

120 

093 

066 

038 

010 

93 

0 80 

983 

955 

928 

900 

872 

844 

817 

789 

761 

733 

94 


705 

677 

649 

621 

593 

565 

537 

509 

480 

452 

96 


424 

395 

367 

338 

310 

281 

253 

224 

195 

166 

96 


138 

109 

080 

051 

022 

*993 

*963 

*934 

*905 

*875 

97 

0 79 

846 

816 

787 

757 

727 

698 

668 

638 

608 

578 

98 


547 

517 

487 

456 

426 

396 

365 

335 

305 

274 

99 


243 

213 

182 

151 

120 

089 

059 

028 

*997 

*966 

100 

0.78 

934 











1077 



METHYL ALCOHOL 

Specific Gravity of Mixtt:res of Methyl Alcohol and 
Water by Volume and by Weight 


Giving the specific gravity at referred to water at 4°C. 

(Calculated from values by Doroshevski and Rozhdestvenski, 
Dittmar and Fawsitt.) 


Vr cent 
alcohol 

weight 

Per cent 
alcohol 
by 

volume 

Specific 

gravity 

1 

1 25 

0 00727 

2 

2.50 

0.09543 

3 

3.75 

0.09370 

4 

4 99 

0 09108 

6 

6.22 

0.99029 

6 

7.45 

0.98864 

7 

8.68 

0.98701 

8 

9.91 

0.98547 

0 

11.13 

0.98304 

10 

12.35 

0 98241 

11 

13.56 

0.98093 

12 

14.77 

0.97945 

13 

15.98 

0.97802 

14 

17.18 

0.97660 

15 

18.38 

0.97518 

16 

19.58 

0.97377 

17 

20.77 

0.97237 

18 

21.96 

0.97096 

19 

23.15 

0.96955 

20 

24.33 

0.96814 

21 

25.51 

0.96673 

22 

26.69 

0.96533 

23 

27.86 

0.06392 

24 

1 29.03 

0 96251 

25 

30.19 

0.96108 

26 

31.35 

0.95963 

27 

32.51 

0.95817 

28 

1 33.66 

0.95668 

20 

34.81 

0.95518 

30 

35.95 

0.95366 

31 

37.09 

0.95213 

32 

38.22 

0.95056 

33 

39.35 

0,94896 

34 

40.48 

0.94734 

35 

41.59 

0.04570 

36 

42.71 

0.94404 

37 

43.82 

0.94237 

38 

44.92 

0.94067 

30 

46.02 

0,93894 

40 

47.11 

0.93720 

41 

48.20 

0 93543 

42 

49.28 

0.93365 

43 

50.35 

0.93185 

44 

51.42 

0.93001 

45 

52.49 

0.92815 

46 

53.54 

0.92627 

47 

54.60 

0.92436 

48 

55.64 

0 92242 

49 

56.68 

0.92048 

50 

57.71 

0.91852 


Per cent 
alcohol 
by 

weight 

Per eent 
alcohol 

volume 

Specific 

gravity 

51 

58.74 

0 91653 

1 52 

59.76 

0.91451 

i 53 

60 77 

0.91248 

54 

61 78 

0.91044 

55 

62.78 

0.90839 

56 

63.78 

0.90631 

! 57 

64.77 

0.90421 

58 

65.75 

0.90210 

59 

66.73 

0.89996 

60 

67 69 

0 89781 

61 

68.65 

0.89563 

62 

69.61 

0.89341 

63 

70.55 

0.89117 

64 

71.49 

0 88890 

65 

72.42 

0.88662 

66 

73.34 

0 88433 

67 

74.26 

0.88203 

68 

75.17 

0 87971 

69 

76.08 

0.87739 

70 

76.98 

0 87507 

71 

77.86 

0.87271 

72 

78.75 

0.87033 

73 

79 62 

0.86792 

74 

80.48 

0.86546 

,75 

81.34 

0.86300 

76 

82.18 

0 86051 

77 

83.02 

0 85801 

78 

83.86 

0 85551 

79 

84.68 

0.85300 

80 

85.50 

0.85048 

81 

86.31 

0.84794 

82 

87.11 

0.84536 

83 

87.90 

0.84274 

84 

88 68 

0.84009 

85 

89.45 

0.83742 

86 

90.21 

0.83475 

87 

90.97 

0.83207 

88 

91.72 

0.82937 

89 

92.46 

0.82667 

90 

93.19 

0.82396 

91 

93.92 

0.82124 

92 

94.63 

0.81849 

93 

95.33 

0.81568 

94 

96.02 

0.81285 

95 

96 70 

0.80999 

96 

97.37 

0.80713 

97 

98.04 

0.80428 

98 

98.70 

0.80143 

99 

99.35 

0.79859 

100 

100.00 

0.79577 
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METHYL JHXOHOL 


Swacmc GfitAvcmr o# Mixtures 00 Methti^ Ai/x>HOEr Jtm 
Water bt VoiiUME and bt Wbiqh¥ 


Giviiig the specific gravity at 15 6® C, referred to water at the same tem- 
pesature. To reduce to specific gravity of water at 4°C, multiply by 0.99908. 
(Techn. Hogskolan, Stockholm.) 


Spe- 

cific 

gravity 

Per 
cent 
alco- 
hol by 
wt. 

Per 
cent 
alco- 
hol by 
vol. 

I Spe- 
cific 
gravity 

Per 
cent 
alco- 
hol by 
wt 

Per 
cent 
alco- 
hol by 
vol. 

cmc 

gravity 

Per 
cent 
alco- 
hol by 
wt. 

Per 
cent 
alco- 
hol by 
vol. 

1.0000 

iR| 

0 00 

0.9950 

2.72 

3.48 

0.9900 

5.72 

7.13 

0.9999 


0.07 

0.9949 

2.78 

3.65 

0.9869 

5.78 

7.21 

0.9998 

■iilH 

0.13 

0.9948 

2.84 

3.62 

0.9898 

5.85 

7.28 

0.9997 

0.17 

0.20 

0.9947 

2.89 

3.70 

0.9897 

MjlB 

7.36 

0.9996 

0.22 

0.27 

0.9946 

2.95 

3 77 

0.9896 

6.97 

7.44 

0.9995 

0.28 

0.33 

0.9945 

3.01 

3.84 

0.9895 

6.04 

7.62 

0.9094 

0.33 

0.40 

0.9944 

3.07 

3 91 

0.9894 

6.10 

7.69 

0.9993 

0.39 

0.47 

0.9943 

3.13 

3.96 

0.9893 

6.16 

7.67 

0.9992 

0.44 

0.63 

0.9042 

3.18 

4.06 

0.9892 

6.23 

7.76 

0.9991 

0.50 

0.60 

0.9941 

3.24 

4.13 

0.9891 

6.29 

7.82 

0.9990 

0.55 

0.67 

0.9940 

3.30 

4 20 

0.9890 

6.36 

7.90 

0.9989 

0.61 

0.73 

0.9939 

3.36 

4.27 

0.9889 

6.42 

7.98 

0.9988 

0.66 

0.80 

0.9938 

3.42 

4.35 

0.9888 

6.48 

8.05 

0.9987 

0.72 

0.86 

0.9937 

3.48 

4.42 

0.9887 

6.65 

8.13 

0.9986 

0.77 

0.93 

0.9936 

3,53 

4.49 

0.9886 

6.61 

8.21 

0.9985 

0.83 

l.OO 

0.9935 

3.59 

4.67 

0.9885 

6.67 

8.29 

0.9984 

0.88 

1.06 

0.9934 

3.65 

4.64 

0.9884 

6.74 

8.36 

0.9983 

0.94 

1.13 

0.9933 

3.71 

4.71 

0.9883 

6.80 

8.44 

0.9982 


1.20 

0.9932 

3.77 

4.79 

0.9882 

6.86 

8.62 

0.9981 


1.26 

0.9931 

3.83 

4.89 

0.9881 

6.93 

8.66 

0.9980 


1.33 

0.9980 

3.89 

4.04 

0.9880 

6.99 

8.67 

0.9979 

1.15 

1.40 

0.9929 

3.94 

5.01 

0.9879 

7.06 

8.75 

0.9978 

1.20 

1.47 

0.9928 

4.00 

5.08 

0.9878 

7.12 

8.83 

0.9977 

1.20 

1.54 

0.9927 

4.06 

6.16 

0.9877 

7.19 

8.90 

0.9976 

1.31 

1.62 

0.9926 

4.12 

6.23 

0.98t6 

7.25 

8.98 

0.9975 

1.36 

1.69 

0.9925 

4.18 

6.30 

0.9875 

7.32 

9.06 

0.9974 

1.41 

1.76 

0.9924 

4.24 

5.38 

0.9874 

7.38 

9,14 

0.9973 

1.46 

1.83 

0.9923 

4.29 

5.45 

0.9873 

7.45 

9.22 

0.9972 

1.52 

1 90 

0.9922 

4.85 

5.52 

0.9872 

7.61 

0.29 

0.9971 

1.57 

1.97 

0.9921 

4.41 

5.60 

0.9871 

7.68 

9.37 

0.9970 

■KZl 

2.05 

0.9920 

4,47 

6.67 

0.9870 

7.64 

0.45 

0.9969 

1.67 

2.12 

0.9919 

4.63 

6.74 

0.9869 i 

7.71 

9.53 

0.9968 

1.72 

2.19 

0.9918 

4.60 

5.82 

0.9868 

7.77 

9.61 

0.9967 

1.78 

2 26 

0.9917 

4.66 

5.89 

0.9867 

7.84 

9.68 

0.9966 

1 83 

2.33 

0.9916 

4 72 

6.96 

0.9866 j 

7.90 

9.76 

0.9965 

1 88 

2 40 

0.9915 

4.78 

6 04 

0.9865 i 

7.97 

9.84 

0.9964 

1.93 

2.47 

0.9914 

4.85 

6.11 

0.6864 

8.03 

9.92 

0.9963 

1.08 

2.55 

0.9913 

4.91 

6 18 

0.9863 

8.10 

10.00 

0.9962 

2 04 

2 62 

0 9912 

4.97 

6 2.i 

0.9862 

8.16 

10.07 

0.9961 

2.09 

! 2.69 

0.9911 

6.03 

6.33 

0.6861 

8.23 

10.15 

0.9960 

2.14 

2.76 

0.9910 

5.10 

6 40 

0.6860 1 

8.29 

10.23 

0.9959 


2.83 

0.9909 

5.16 

6.47 

0.6859 j 

8.35 

10.31 

0.9958 

2.26 

2.90 

0.9908 

6.22 

6.55 

0.9858 1 

8.42 j 

10.38 

0.9957 

2.31 

2.98 

0.9907 

6.28 

6.62 

0.6857 1 

8.48 j 

10.47 

0.9056 

2.37 

3.05 

0,9906 

6.35 

6.69 

0.9856 

8.55 

10.55 

0.9955 

2.43 

1 3.12 

0.9905 

5 41 

6.77 

0.9&55 

8.61 

10.63 

0.9954 

2.49 

3.19 

0.9904 

5.47 

6.84 

0.9854 

8.68 

10.71 

0.9953 

2.55 

3.26 

0.9903 

5.53 

6.91 

0.9853 

8.74 

10.79 

0.9952 

2.60 

3.34 

0.9902 

5.60 

6.98 

0.9852 

8.81 

10.87 

0.9951 

2.66 

3.41 

0.9901 

5.66 

7.06 

0.9851 

8.87 

1 

10.95 
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METHYL ALeOHOL (Cimtinued) 

Specific Gravity of Mixtures of Methyl Alcohol ane 
Water by Volume and by Weight 




Per 
cent 
alco- 
hol by 
vol. 

Spe- 

ci6c 

gravity 

Per 
cent 
alco- 
hol by 
wt. 

Per 
cent 
alco- 
hol by 
vol. 

Spe- 

cific 

gravity 



0.9860 

8.94 

11.03 

0.9796 

12.65 

15.46 

0.9742 

16.43 

20.09 

0.9849 

9.00 

11.10 

0.9795 

12.62 

15.55 

0.9741 

16.51 

20.17 

0.9848 

9.06 

11.18 

0.9794 

12.69 

15.63 

0.9740 

16.58 

20.26 

0.9847 

9.13 

11.26 

0.9793 

12.76 

15 72 

0.9739 

16.65 

20.35 

0.9846 

9.19 

11.84 

0.9792 

12.83 

15.80 

0.9738 

16.72 

20.43 

0.9845 

9.26 

11.42 

0.9791 

12 90 

15.89 

0.9737 

16.79 

20.52 

0.9844 

9.32 

11.50 

0.9790 

12 97 

16.97 

0.9736 

16.86 

20 60 

0.9843 

9.39 

11.68 

0.9789 

13.04 

16.06 

0.9735 

16.93 

20 69 

0.9842 

9.45 

11.66 

0.9788 

13.11 

16.14 

0.9734 

17.00 

20.77 

0.9841 

9.62 

11.74 

0.9787 

13.18 

16.23 

0.9733 

17.07 

20.86 

0.9840 

9.58 

11.82 

0.9786 

13 25 

16.31 

0.9732 

17.14 

20.94 

0.9839 

9.65 

11.90 

0.9785 

13 32 

16.40 

0.9731 

17.21 

21.03 

0.9838 

9.72 

11.98 

0.9784 

13.39 

16.48 

0.9730 

17.28 

21.11 

0.9837 

9.78 

12.06 

0.9783 

13 46 

16 57 

0 9729 

17.35 

21.20 

0.9836 

9.85 

12.14 

0.9782 

13.53 

16.65 

0.9728 

17.42 

21.28 

0.9835 

9.92 

12.23 

0.9781 

13.60 

16.74 

0.9727 

17.49 

21.37 

0.9834 

9.99 

12.31 

0.9780 

13.67 

16.82 

0.9726 

17.56 

21.45 

0.9833 

10.06 

12.39 

0.9779 

13.74 

16.91 

0.9725 

17.63 

21.54 

0.9832 

10.12 

12.47 

0.9778 

13 82 

16.99 

0.9724 

17.70 

21.62 

0.9831 

10.19 

12.55 

0.9777 

13 89 


0.9723 

17.77 

21.71 

0.9830 

10.26 

12.63 

0.9776 

13 96 

17.16 

0.9722 

17.84 

21.79 

0.9829 

10.33 

12.71 

0.9775 

14 03 

17.25 

0.9721 

17.91 

21.88 

0.9828 


12.79 

0.9774 

14.11 

17.33 

0.9720 

17.98 

21.96 

0.9827 

10.46 

12.87 

0.9773 

14 18 

17.42 

0.9719 

18.05 

22.05 

0.9826 

10 63 

12.95 

0.9772 

14.25 

17.50 

0.9718 

18.12 

22.13 

0.9825 


13.04 

0.9771 

14.32 

17.69 

0.9717 

18 19 

22.22 

0.9824 

10.67 

13.12 

0.9770 


17.68 

0.9716 

18.26 

22.30 

0.9823 

10.74 

13.20 

0.9769 


17.76 

0.9715 

18.33 

22.39 

0.9822 

10.80 

13.28 

0.9768 

14.54 

17.85 

0.9714 

18 40 

22.47 

0.9821 

10.87 

13.36 

0.9767 

14.61 

17.93 

0.9713 

18.47 

22.56 

0.9820 

10.94 

13.44 

0.9766 

14.69 

18.02 

0.9712 

18.54 

22.64 

0.9819 

11.01 

13.52 

0.9765 

14 76 

18.10 

0.9711 

18.61 

22.73 

0.9818 

11.07 

13.61 

0.9764 

14.83 

18.19 

0.9710 

18 68 

22.82 

0.9817 

11.14 

13.69 

0.9763 

14.90 

Ussmi 

0.9709 

18.75 

22.90 

0.9816 

11.21 

13.78 

0.9762 

14.98 


0.9708 

18.82 

22.99 

0.9815 

11.27 

13.86 

0.9761 

16.05 

18.44 

0.9707 

18.89 

23.07 

0.9814 

11.34 

13.94 

0.9760 

16.12 

18.63 

0.9706 

18.96 

23.16 

0.9813 

11.41 

14.03 

0.9759 

16.19 

18 62 

0.9705 

19.03 

23.24 

0.9812 

11.47 


0.9758 

15.27 

18 70 

0.9704 

19.10 

23.33 

0.9811 

11.54 


0.9757 

16.34 

18.79 

0.9703 

19.17 

23.41 

0.9810 

11.61 

14.28 

0.9756 

15.41 

18.88 

0.9702 i 

19 24 

23.50 

0.9809 

11.67 

14.36 

0.9755 

15 49 

18 96 

0.9701 

19 31 

23.58 

0.9808 

11.74 

14.45 

0.9754 

15 56 

19.05 

0.9700 

19 38 

23.67 

0.9807 

11.80 

14.53 

0.9753 

15 63 

19.14 

0.9699 

19.45 

23.75 

0.9806 

11.87 

14.62 

0.9752 

15.70 


0.9698 

19.52 

23.84 

0.9805 

11.94 

14.70 

0.9751 

15.78 

19.31 

0.9697 

19 59 

23.92 

0.9804 

FPitni 

14.78 

0.9750 

15.95 

19.40 

0.9696 

19.66 

24.00 

0.9803 

12.07 

14.87 

0.9749 

15 92 

19.48 

0.9695 

19.73 

24.09 

0.9802 

12.14 

14.95 

0.9748 

16.00 


0.9694 

19.80 

24.17 

0.9801 

12.20 

15.04 

0.9747 1 

16.07 

19.65 

0.9693 

19.87 

24.25 

0.9800 

12.27 

16.12 

0.9746 

16.14 

19.74 

0.9692 

19.94 

24.34 

0.9799 

12.34 

16.21 

0.9745 

16.22 

19.83 

0.9691 1 

20.01 

24.42 

0.9798 

12.41 


0.9744 

16.29 

19.91 

0.9690 

20.09 

24.51 

0.9797 

12.48 


0.9743 

1 

16.36 


0.9689 

1 

20.16 

24.59 
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METHYL ALCOHOL (Continued) 

Specific Gravitt^ op Mixtures of Methyl Alcohol and 
Water by Volume and by Weight 


Spe- 

cific 

gravity 

Per 
cent 
alco- 
hol by 
wt. 

Per 
cent 
alco- 
hol by 
vol. 

Spe- 

cific 

gravity 

Per 
cent 
alco- 
hol by 
wt. 

Per 
cent 
alco- 
hol by 
vol. 

Spe- 

cific 

gravity 

Per 
cent 
alco- 
hol by 
wt. 

— 

Per 
cent 
alco- 
hol by 
vol. 

0.9688 


24.67 

0.9668 

21.63 

26.35 

0.9648 

23.03 

27.99 

0.9687 


24.76 

0.9667 

21.70 

26.43 

0.9647 

23.10 

28.07 

0.9686 

20.37 

24.84 

0.9666 

21.77 

26.52 

0.9646 

23.17 

28.18 

0.9685 

20.44 

24.92 

0.9665 

21.84 

26.60 

0.9645 

23.24 

28.24 

0.9684 

20.51 

25.01 

0.9664 

21.91 

26.68 

0.9644 

23.31 

28.32 

0.9683 

20.58 

25.09 

0.9663 

21.98 

26.77 

0.9643 

23.38 

28.40 

0.9682 

20.65 

25.17 

0.9662 

22.05 

26.85 

0.9642 

23.45 

28.48 

0.9681 

20.72 

25.26 

0.9661 

22.12 

26.94 

0.9641 

23.52 

28.56 

0.9680 


25.34 

0.9660 

22.19 

27.02 

0.9640 

23.59 

28.64 

0.9679 

20.86 

25.42 

0.9659 

22.26 

27.10 

0.9639 

23.66 

28.72 

0.9678 


25.51 


22.33 

27.18 

0.9638 

23.75 

28.80 

0.9677 


25.59 

0.9657 

22.40 

27.26 


23.80 

28.88 

0.9676 

21.07 

25.68 

immiiMm 

22.47 

27.34 

0.9636 

23.88 

28.96 

0.9675 

21.14 

25.76 

0.9655 

22.54 

27.43 

0.9635 



0.9674 

21.21 

25.84 

0.9654 

22.61 

27.51 


24.02 

29.11 

0.9673 

21.28 

25.95 

0.9653 

22.68 

27.59 

0.9633 


29.19 

0.9672 

21.33 


0.9652 

22.75 

27.67 

0.9632 

24.16 

29.27 

0.9671 

21.42 


0.9651 

22.82 

27.75 

0.9631 

24.23 

29.36 

0.9670 

21.49 

26.18 

0.9650 

22.89 

27.83 

Mintiainn 

24.31 

29.43 

0.9669 

21.56 

26.26 

0.9649 

22.96 

27.91 

0.9629 

24.38 

29.51 
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IMMERSION REFRACTOMETER READINGS OF METHYL 
AND ETHYL ALCOHOLS AT SOX 

By Leach and Lythgoe. Jour. Am. Cliem. Soc. 27, 964 (1905) 


Alc^ol 

by 

eight 

Methyl 

Alcohol 

Ethyl 

Alcohol 

% 

Alcohol 

by 

Weigbt 

Methyl 

Alcohol 

Ethyl 

Alcohol 

% 

Alcohol 

.by 

Weight 

Methyl 

Alcohol 

Ethyl 

Alcohol 

0 

14.5 

14.5 

35 

35.8 

75.8 

70 

33.0 

100.0 

1 

14.8 

16.0 

36 

36.3 

76.9 

71 

32.3 

100 2 

2 

15.4 

17.6 

37 

36.8 

78.0 

72 

31.7 

100.4 

3 

16.0 

19.1 

38 

37.3 

79.1 

73 

31.1 

100.6 

4 

16.6 

20.7 

39 

37.7 

80.2 

74 

30.4 

100.8 

5 

17.2 

22.3 

40 

38.1 

81.3 

75 

29.7 

101.0 

6 

17.8 

24.1 

41 

38.4 

82.3 

76 

29.0 

101.0 

7 

18.4 

25.9 

42 

38.8 . 

83.3 

77 

28.3 

100.9 

8 

19.0 

27.8 

43 

39.2 

84,2 

78 

27.6 

100 9 

9 

19.6 

29.6 

44 

39.3 

85.2 

79 

26.8 

100.8 

10 

20.2 

31.4 

45 

39.4 

86.2 

80 

26.0 

100.7 

11 

20.8 

33.2 

46 

39.5 

87.0 

81 

26.1 

100.6 

12 

21.4 

35.0 

47 

39.6 

87. 8 

82 

24.3 

100.5 

13 

22.0 

86.9 

48 

39.7 

88.7 

83 

23.6 

100.4 

14 

22.6 

38.7 

49 

39.8 

89.5 

84 

22.8 

100.3 

15 

23.2 

40.5 

50 

39.8 

90.3 

85 

21.8 

100 1 

16 

23.9 

42.5 

1 61 

39.7 

91.1 

86 

20.8 

99.8 

17 

24,6 

44.5 

52 

39.6 

91.8 

87 

19.7 

99.5 

18 

25.2 

46.5 

53 

39.6 

92.4 

88 

18.6 

99.2 

19 ! 

25,8 

48.5 

54 

39.5 

93.0 

89 

17.3 

98.9 

20 

26.5 

50.5 

55 

39 4 

93 6 

90 

16.1 

98 6 

21 

27.1 

52.4 

56 

39.2 

94 1 

91 

14.9 

08.3 

22 

27.8 

54.3 

57 

39 0 

94 7 

92 

13.7 

97.8 

23 

28.4 

56.3 

58 

38.6 

95 2 

93 

12.4 

97.2 

24 

29.1 

58.2 

59 

38 3 

95 7 

94 

11.0 

96.4 

25 

29.7 

60 1 

60 

37.9 

96.2 

95 

9.6 

95.7 

26 

30.3 

61.9 

61 

37.5 

96.7 

96 

8.2 

94.9 

27 

30.9 

63.7 

62 

37.0 

97.1 

97 

6.7 

94 0 

28 

31.6 

65.5 

63 

36 5 

97.5 

98 

5.1 

93 0 

29 

32.2 

67.2 

64 

36.0 

98 0 

99 

3.5 

92.0 

30 

32.8 

69.0 

65 

35 5 

98 3 

100 

2.0 

91.0 

31 

33.5 

70.4 

66 

35.0 

98 7 




32 

34.1 

71.7 

67 

34.5 

99 1 




33 

34.7 

73.1 

68 

34 0 

99 4 




34 

35.2 

74 4 

69 

33.5 

99 7 





Calculation of the percentage of ethyl and methyl alcohols in a mixture vMth 

15 56° 

water, assuming a distillate to have a sp. gr of 0.97917 refraction 


of 30.0 at 20° on the immersion refractoineter. — From the tables of sp. gr for 
these alcohols the density is found to correspond to 13.70% and 12 83% by 
weight of ethyl and methyl alcohol respectively; from the table above, the 
refractometer readings corresponding to 13.70% ethyl and methyl alcohol are 
38.16 and 22.42 respectively. Then (38.16 — 30.0) / (38.16 “ 22.42) X 
100 = 51.8%, or 51.8% of the alcohol in the distillate is methyl alcohol. 

(12 83 XO 518) + 13 70 X (1 “0.518) =* 13.25 which is the % by 
weight of the mixed alcohols in the distillate, of which 13,25 X 0 518 o* 
6.86% is methyl alcohol and 13.25 X (1 — 0.518) or 6.39% is ethyl alcohof 


1682 




DENSITY AND SPECIFIC OEATITT OF GASES AND 
VAPOBS 


Name 

Formula 

Density 

g/10«^ 

760 mm 

Density 

lbs./ft.» 

32®F. 

1 atm. 

Specific 
gravity 
Air - 1 

Specific 
gravity 
Oa « 1 

Acetylene 

C 2 H 2 

1.173 

0.07323 

0.9073 

0.8206 

Air 


1.2929 

,.08071 

1.0000 

0.9047 

Ammonia . ... 

NHa 

0.7710 

.04813 

0.5963 

0.5395 

Argon 

A 

1.7837 

.11135 

1.3796 

1.2482 

Arseme fluoride. 

AsFft 

7.71* 

.481* 

5.96* 

5.40* 

Arsenic hydride. 

AsHi 

3.484* 

.2175* 

2.695* 

2.438* 

Boron fluoride 

BF3 

2.99* 

.187* 

2.31* 

2.09* 

Butane (n) 

C 4 H 10 

2.M90t 

.15725t 

2. 0854 t 

1.8868t 

Butane, tse- 

C 4 H 10 

2 673 

.1669 

2.067 

1.870 

Carbon dioxide 

COi 

1 9769 

.12341 

1 5290 

1.3834 

Carbon monoxide. 

CO 

1.2504 

.07806 

0.9671 

0.8750 

Carbon oxysulfide. . . . 

cos 

2 72 

.170 

2.10 

1.90 

Chlorine 

Ch 

3 214 

.2006 

2.486 

2.240 

Chlorine dioxide 

C 102 

3.0911 

.19311 

2.39“ 

2.16“ 

Chlorine monoxide 

CliO 

3.89 

.243 

3.01 

2.72 

Cyanogen 

Dimetnylamine. 

C 2 NJ 

2.335* 

. 1458* 

1.806* 

1.634* 

(CHjIjNH 

1 966W 

.122717 

K621»7 

1.376‘» 

Ethane 

CaHe 

1 3566 

.08469 

1 0493 

0.9493 

Ethylene .... 

CjH 4 

1 2604 

.07868 

0.9749 

0.8820 

Fluorine, 

F 2 

1 606 

.1059 

1.312 

1.187 

Germanium hydride (di- 
germane) 

GetUt 

6 742 ® 

.42120 

5.2120 

4 7220 

Germanium tetrahydnde 

QeHi 

3.420 

.21.35 

2.646 

2.393 

Helium 

He 

0 17847 

.01114 

0.13804 

0.12489 

Hydrogen . 

Hs 

0 08988 

006611 

0 06962 

0.06290 

Hydrogen bromide 

HBr 

3 6445 

.2275 

2.8189 

2.5603 

Hydrogen chloride 

W 

1 6V>2 

10233 

1 2078 

1 1471 

Hydrogen iodide 1 

5 7891 

.3614 

4 4776 

4 0610 

Hydrogen selenide 

HiSe 

3.670 

.229 

2.839 

2.668 

Hydrogen sulfide 

H 2 S 

1 539 

.09608 

1.190 

1 077 

Hydrogen telluride . 

HzTe 

5.81 

.363 

4.49 

4 07 

Krypton ... . 

Methane 

Kr 

3.708 

2315 

2.868 

2.596 

CH4 

0 7168 

04476 

0.6544 

0.6016 

Methylamine. 

CH»NH2 

1 396 

.08716 

1 080 

0.9769 

Methyl chloride 

CH. 3 CI 

2.3076 

.1441 

1.7848 

1.6148 

Methyl ether 

(CH.,)20 

2.1098 

1317 

1.6318 

1.4764 

Methyl fluoride 

CHsF 

1.5452 

.09646 

1.1961 

1 0813 

Neon 

Ne 

0.90035 

.05621 

0.69638 

0.63004 

Nitric oxide 

NO 

1.3402 

.08367 

1.0366 

0.9378 

Nitrogen 

N-» 

1 25055 

.07807 

0.96724 

0.87510 

Nitrogen (atm.) 


1 2568 

.07846 

0.9721 

0 8796 

Nitrosyl chloride 

NOCi 

2.992 

.1868 

2.314 

2.094 

Nitrosyl fluoride 

NOF 

2.176* 

. 1358* 

1.683* 

1.523* 

Nitrous oxide 

NaO 

1.9778 

. 1235 

1.5297 

1.3840 

Nitroxyl chloride 

NO 2 CI 

2 57* 

.160* 

1.99* 

1.798* 

Nitroxyl fluoride 

NO 2 F 

2.90 

.181 

2.24 

2 03 

Oxygen 

O 2 

1.42904 

.08921 

1 . 10527 

1.0000 

Ozone 

0, 

2.144 

. 1338 

1.658 

1.600 

Phosphine 

PHa 

1.6294 

.09548 

1.1829 

1 0702 

Phosphorus fluoride 

PFt 

3.907* 

.2439* 

3.022* 

2.734* 

Phosphorus oxyfluoride. . 

POFa 

4.8 

.30 

3.7 

3 4 

Phosphorus pentafluonde 

PF$ 

5.81 

.363 

4.494 

4 066 

Propane 

C,Hs 

2.020 

.1261 

1.562 

1.414 


* Temperature not stated, probably 20®C. 
t Both butane and air at 710 mm. 


1683 





0ENSITT AND SPECIFIC OfiAVlTY OF GASES AND 
VAPORS (Continued) 


Name 

Formula 

Density 
g/1 0‘»C 
760 mm 

Density 

lbs./ft.3 

32°F. 

1 atm. 

Specific 
gravity 
Air = 1 

Specific 
gravity 
Oa = 1 

Radon .... 

Ra 

9 73 

.607 

7 626 

6 809 

Silicane, chioro- 

SiHsCl 

3.03 

.189 

2.34 

2 12 

Silicane, cbloromethyl . . . 

SiHiClCHs 

3.64 

.227 

2.82 

2.65 

Silicane, dichloromethyl . . 

SiHChCHs 

6.3 

.33 

4.1 

3.7 

Silicane, dimethyl 

SiH2(CHs)2 

2.73 

.170 

2.11 

1.91 

Silicane, methyl 

SiHsCHs 

2.08 

.130 

1.61 

1.46 

Silicane, trifluoro- 

SiHFa 

3 86 

.241 { 

2.99 

2.70 

Silicon fluoride 

SiF4 

4.684 

.2924 ! 

3 623 

3.278 

Silicon hexahydride. ... 

Si2H6 

2.85 

.178 j 

2.204 

1.994 

Silicon tetrahydride . . 

SiH* 

1 44 

.0899 i 

1 114 

1 008 

Stibine (16®C, 764 mm) . 

SbHa 

5.30 

.331 1 

4 10 

3 71 

Sulfur dioxide 

SOi 

2 9269 

.1827 1 

2 2638 

2.0482 

Sulfur fluoride . 

SF* 

6 50* 

.406* 1 

5 03* 

4 66* 

Sulfuric oxyfluoride . 

SO2F2 

3.72* 

.232* 

2.88* 

2 60* 

T rimethyl amine . 

(CHalsN 

2.680 

.1611 

1.996 

1.805 

Trimethyl boron 

(CH3)3B 

2 62 

167 

1 95 

1 76 

Tungsten fluoride. . 

WF« 

12 9 

.806 

9.98 

9.03 

Xenon 

Xe 

5.851 

.3653 

j4 525 

4.094 


* Temperature not stated, probably 20®r. 
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DENSITY OF ELEMENTS 


The density Is riyen in grains per cubic centimeter and pounds per cubic foot at the 
temperature stated. Where no temperature is given ordinary atmospheric temperature 
to understood. 


Element 

Temp. 

“C. 

ii ,, 

Density 

gm./c.c. 

Lbs. per 
cu. ft. 

Observer 

Aluminum, hard drawn . . . 

20 

2.699 

168 5 

Edwards, 1926 

bquid ... 

Antimony, vacuo-distiUed. , 

659 

2 382 

148.7 

Moorman, 1921 

20 

6 618 

413.1 

Kahlbaum, 1902 

compressed 

20 

6 691 

417 7 

Kahlbaum, 1902 

amorphous 

Argon, liquid 

-1^‘ 

6.22 

1.3845 

388 3 

86.4 

Jlerard 

Baly-Donnan 

-189 

1.4233 

88 9 

Baly-Donnan 
Lashchenko, 1922 

Arsenic, metallic 

16 

5.73 

357.7 

amorphous, brown — black. 


3.70 

231.0 

Guenther [1908 

yellow 

18 

2.0 

124.9 

Erdmann & Reppert, 

Barium 


3 78 

236 0 

Guntz 


25 

3 5 

218.5 

Blitz & Huttig, 1920 

Bismuth, electrolytic . 

“20 

9 747 

9.80 

608.5 

611.8 

Classen, 1890 [1912 
Johnston & Adams, 

vacuo-distilled 

20 

9 781 

610 6 

Kahlbaum, 1902 

liquid .. 

271 

10 00 

624 3 

Vincentmi-Omodel 

271 

10.24 

639 25 

Plilss, 1915 

solid 

271 

9.67 

603.7 

Vincentini-Omodel 

Boron, crystal . . 


2.536 

158.3 

Wigand 

amorphous. 


2.45 

152.9 

MoiBsan 

Bromine, liquid 


3 12 

194 8 

Ricbards-BtuU 

Cadmium, cast 

20 

8 648 

539.9 

Egerton 4 Lee, 192? 

wrought 


8 67 

541 2 


vacuo-distiUed 

20 

8 648 

539.9 

Kahlbaum. 1902 

solid 

318 

8.37 

522.5 

Vincentini-Omodei 

bquid 

318 

7 99 

498.8 

Vmcentim-Omodei 

349 

7 94 

496.7 

Arpi, 1914 

Caesium 

20 

1 873 

116 9 

Richards-Brink 

Calcium 


1.54 

96.1 

Brink 

Carbon, crystal . 


3.52 

219.7 ! 

Wigand 

graphite . . 


2.25 

140 5 

Wigand 

Cerium, electrolytic 


6.79 

423 9 

Muthmann-Weiss 

pure . . 


6.9 

430.7 

Muthmann-Weiss 

Chlorine, liquid 

-33 6 

1.507 

94.1 

Drugman-Ramsay 

Chromium 


6.52-73 

407.(M20.1 


pure 

20 

6.92 

432.0 

Moissan 


7 1 

443.2 

Richards, 1907 

Cobalt.. 

21* 

8 71 

543.7 

TUden [1915 


8 9 

556 6 

Kalmus 4 Hm-per, 

Columbium 

16 

8.4 

524.4 

Muthmann-Weiaii 

Copper, cast 


8.30-95 

618.1-558.7 


annemed 

‘26* 

8.89 

655.0 

Dellinger, 1911 

wrought 


8.85-95 

552.5-558.7 


hard<drawn ... 

'*26’ 

8.89 

555.0 

Dellinger, 1911 

vacuo-distilled 

20 

8.9326 

557.6 

ICahIbaum, 1902 

compressed 

20 

8.9370 

558.0 

Kahlbaum, 1902 


168.3 




DENSITY OF ELEMENTS (Continued) 


Element 

Temp. 

*0. 

Density 

gm./c.c. 

Lbs. per 
cu. ft. 

Observer 

liquid 


8.217 

513 0 

Rober ts-W rightson 

Erbium 


4.77(7) 

298 0 ! 

St, Meyer 

Fluorine, liquid 

-200 

1.14 

71 2 

Moissan-Dewar 

Gallium. 

25 

5.903 

369 1 

Bur. of Stand., 1934 

Germanium i 

20 

6.46 

340 9 

Winkler [1913 

Glucinum (Beryllium) 

20 

1 84 

114 9 

Fichtcr 4 Jabiczynski, 

Gold, cast 


19.3 

1204. 8 


cold rolled 

20 

19 296 1 

1204.6 

Rose. 1912 

wrought 


19.33 

1206 7 

[1905 

drawn annealed 

20 

19.26 

1202.3 

Kahlbaum Si Btunn, 

vacuo-distilled 

20 

18 88 i 

1178.6 

Kahlbaum, 1902 

compressed 

Helium, liquid 

20 

19 27 ! 

1203 0 

Kahlbaum, 1902 

-269 

0.16 

9 4 

Onnes 

Hydrogen, liquid 

-252 

0.07 

4 4 

Dewar, 1904 

Indium . . 


7 28 

454 5 

Richards 

Iridium.. 

17 

22.42 

1399 6 J 

Deville-Debray 

Iodine.- 

20 

4.94 

808.4 

Richards-StuU 

Iron, pure 


7 85-88 ! 

490 1-491 9 ' 

[1924 

eledbradytic, roiled 

20 

7.90 1 

493 2 

Tntton Si Hanson, 

gray cast 


7.03-13 

438 9-445 1 


white oast. 


7 58-73 

473 2-482 6 


wrought 

Uquid . 


7.80-90 

486 9-493.2 



6.88 

429 5 

Rol)erts-Au9ten 




7.60-80 

474 4-486.9 


Krypton, hquid . . 

-146 

2 16 

134.8 

Ramsay-Travere 

Lanthanum 


6 15 

383 9 

Muthmann-Weisfl 

Lead, vao«io>djBtiUed 

20 

111 342 

708 0 

Kahlbaum, 1902 

compressed . . 

20 

11.347 

708 4 

I^hlbaum, 1902 

solid. . 

325 

11 005 

687 0 

Vincentini-Omodei 

liquid. . 

325 

10.645 

664 5 

V mcentini-Omodei 

400 

10 697 

661 6 

Day, Sosman, 1914 


850 

10 078 

629 1 

Day, Sosman, 1914 

Lithium 

20 

0 534 ! 

33 3 

Richards-Brmk, 1907 

Magnesium 


1.741 

108 7 

Voigt 

Prelinger 

Manganese 


7.42 

463 2 

Mercury, liquid . 

■ o' 

(13.696 

848.8 

Regnaidt, Volkmann 


20 

13.546 

845 6 j 



-38.8 

13.690 

854 6 

Vincentini-Omodei 

BoUd 

-38.8 

14.193 

886 0 

Vincentiiii-Omodei 


-188 

14.383 

897 9 

Dewar, 1902 

Molybdenum 


9 01 

562 5 1 

Moissan 


10.2 

636 8 

Fink, 1910 

Neodymimn 


6 96 

434 5 

Muthmann-Weiss 

Nickel ... 


8 60-90 

536 9-555 6 | 


Nitrogen, liquid 

-195 

0 81 

50 6 1 

Baly-Donnan, 1902 

-205 

0 854 

63 3 1 

Baly-Donnan, 1902 

Osnihtm 


22 5 

1404 6 ! 

DeviUe-Dehray 

Oxygen, hquid 

FaHadiuai. 

-i84' 

1 14 

12 16 

71 2 

759.1 ’ 

Richards-StuU 

Phosphorus, whde . . . 

red 


1 1.83 

114.2 1 



2.20 

137 3 


metsdlic 

‘16 

2 34 

146.1 

Hittorf 

Platinum 

20 

21.37 

1334.1 

Richards-StuU 

Boteairam . 

20 

0 87 

54.3 

Richards-Brmk, 1907 


62 1 

0 851 

53.1 

V incentim-Omodel 

liquid. 

62 1 

0 83 

61 8 

Vincentmi-Omqdei 

Prae^ymium. 


6.476 

404.2 

Muthmann-Weiss 

Rhodium ... 


12.44 

776.6 

Holborn-Henning 

Rubidium 

20 

1.632 

95.6 

Richards-Brink, 1907 

Ruthenium 

0 

12.06 

762.9 

Toby 

Samarium 


7.7-8 

480.7-486 9 

Muthmann-W eiss 
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DENSITY OF ELEMENTS (ConNflucd) 


ElemsBt 

Temp. 

•c. 

Deoeity 

glB./c.C. 

Lbe. per 
eu. ft 

Obettwer 

SelfnkBn., 


4.3-8 

2.42 

268.4-299.6 

151.1 


Silicon^ crystal 

20 

Riobards-Stull-Brln!: 

amorphoua 

1$ 

2.35 

146 7 

Vigoroux 

Silver* cast 


10.43-53 

650.^7.4 

wetight 


10.6 

661.7 


vacuo-distiited 

20 

10.492 

055.0 

Kahlbaum, 1902 

c0Hg)re8Md. . . 

20 

10.503 

656.7 

I^hlbaum, 1002 

Ikmid 


9.51 

598.7 

Wrightson 

Sodium 

20 

0.9712 

60.6 

Richards-Brink, 1907 

soUd 

97.6 

0.9519 

59.4 

Vincentini-Omodei 

liquid 

^ 

97.6 

0.9287 

58.0 

V incentim-Omodei 

-188 

1.0060 

62.8 

Dewar 

Strontium 


2.60-68 

156.1-161.1 

Maithiessen 

Sulfur.. .. 


2.0-1 

124.9-131.1 


liquid 


1,811 

16.0 

112.1 

1036.3 

Vinoentini-Qmodel 

Tellurium, crystal 


6.25 

390.2 


amorphous. . 

20 

6.02 

375 8 

Bcljankin 

Thallium . . 


11.86 

740.4 

Richards-Stull [1925 

Tbwiuiin 


11.3-11.7 

705.4-730 4 

Rentschler, Mardeiv 

Tin, white cast 


7.29 

465.1 

Matthieesen 

wrought 


7 30 

455.7 


crystallised 

solid 


6.97-7.18 

435.1-448 2 


*226 

7.184 

448 5 

Vincentini-Omodei 

liquid . . 

226 

6 99 

436.4 

V incentim-Omodel 

T.&.V. 


5.8 

362.1 


‘ 18 

4.5 

280.9 

Mixter 

Tungsten 


18.6-19.1 

1161.1-1192 4 


Uranium 

is’ 

18.7 

1167.4 

Zimmennann 

Vanadium 


6.69 

365.3 

Ruff-Martin 


' 20* 

6.96 

372.1 

HuU, 1922 

Xenon, liquid 

-109 

3.62 

219.7 

Ramsay-Travcra 

Yttrium 


3.80 

237.2 

St. Meyer 

Zinc, cast 


7.04-16 

439.5-447 0 


wrought 


7.19 

448.9 


vaeuo-distilled 

" 20 ' 

6.92 

432.0 

Kahlbaum, 1902 

compressed 

20 

7 13 

445.1 

Kahlbaum, 1902 

liquid 


6 48 

404.5 

Roberts-Wnghtson 

Zirconium 


6.44 

402 0 



DENSITY OF ALLOYS 


The density is given in grains peT cubic centimeter at ordinary atmospheric 
temperatures. 


Alloy. 

, Composition. 

g./cm.* 

Pounds 
per cu. fC 

Aluminum and copper 

10 Al, 90 Cu 

7.69 

480.06 

6 Al, 95 Cu 

8.37 

522.61 


3 Al, 97 Cu 

8.69 

642.40 

Aluminum and zinc . . 

91 Al, 9 Zn 

2.80 

174.80 

Bell metal 

78 Cu, 22 Zn 

8.70 

643.11 

Bismuth, lead and tin ^ 

63 Bi, 40 Pb, 7 Sn 

10.66 

669.2^ 
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DENSITY 09 ALLOYS (Continwd) i 


AUoy. 

Compositiion. 

g/omJ 

Pounds 
per cu. ft. 

Brass, yellow. . . . 

70 Cu, 30 Zn cast 

8.44 

526.88 

rolled 

8.66 

634.38 


dra\\Ti 

8.70 

543.11 

rpifl 

lOOCu, 10 Zn 

8.60 

536.87 

white 

50Cu,50Zn 

8.20 

611.01 

Bronze 

90 Cu, 10 Sn(gun metal) 

8.78 

648.11 


86 Cu, 15 Sn 

8.89 

554.98 


l80Cu,20Sn 

1 8.74 

546.61 


76 Cu, 25 Sn 

8.83 

1 561.23 

Cadmium and tin 

32 Cd, 68 Sii 

7.70 

480.69 

Constantan 

60 Cu, 40 Ni 

8.88 

554.35 

German silver. . . 

26.3 Cu, 36.6 Zn, 36.8 Ni 

8.30 

518.14 


52 Cu, 26 Zn, 22 Ni 

8.46 

627.51 


59 Cu, 30 Zn, 11 Ni 

8.34 

620.64 


63 Cu, 30 Zn, 6 Ni 

8.30 

618.14 

Gold and copper 

98 Au, 2 Cu 

18.84 

1176.12 

96 Au, 4 Cu 

18.36 

1146.16 


94 Au, 6 Cu 

17.96 

1120.56 


92 Au, 8 Cu 

17.52 

1093.72 


90 Au, 10 Cu 

17.16 

1071.25 


88 Au, 12 Cu 

16.81 

1049.40 


86 Ain 14 Cu 

16.47 

1028.17 

Tnvar 

63.8Fe, 36Ni,0.2C 

8.00 

499.42 

Lead and tin 

87.5 Pb, 12.5 Sn 

10.60 

661.73 

84 Pb, 16 Sn 

10.33 

644.87 


77.8 Pb, 22.2 Sn 

10,05 

627.39 


63.7 Pb, 36.3 Sn 

9.43 

588.69 


46.7 Pb, 53.3 Sn 

8.73 

644.99 


30.5 Pb, 69.5 Sn 

8.24 

514.40 

Magnalium 

90 Al, 10 Mg 

2.60 

156.07 

70 Al, 30 Mg 

2.00 1 

124.85 

Manganese bronze 

95 Cu, 5 Mn 

8.80' 

549.36 

Manganin 

84 Cu, 12 Mn, 4 Ni 

8.50 

630.63 

Monel metal 

71 Ni, 27 Cu, 2 Fe 

8.90 

555.60 

XTinlrolTn 

8.77 

647.48 

Phosphor bronze 
Platinum and 

79.7 Cu, 10 Sn, 9.5 8b, 0.8 P 

8.80 

649.36 

iridium 

90 Pt, 10 Ir 

21.62 

1349.67 

85 Pt, 15 Ir 

21.62 

1349.67 


66.67 Pt, 33.33 Ir 

21.87 

1365.28 


6 Pt, 95 Ir 

22.38 

1397.12 

Speculum metal . . 

67 Cu, 33 Sn 

8.60 

536.87 


99 Fe, 1 C 

7.83 

488.80 

manganese 

86 Fe, 13 Mn, 1 C 

7.81 

487.65 

Wood's metal .... 

60 Bi, 26 Pb, 12.5 Cd, 12.6 Sn 

10.66 

669.23 
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DENSITY OF YABIOUS SOLIDS 


The approximate density of various solids at ordinary atmospheric 
temperature. 

In the case of substances with voids such as paper or leather the bulk 
density is indicated ratlier than the density of the solid portion. 

(Selected principally fiom the Smithsonian Tables.) 


Substance 

Grams 

per 

cu. cm 

Pounds 
per 
cu. ft. 

Substance 

Grams 

P(M' 

cu. cm 

Founds 
per 
cu. ft. 

Agate 

Alabaster, carbon- 

2.5 2.7 

156-168 

Garnet 

Gas carbon . . 

3 16-4.3 

1 88 

197+268 

117 

ate 

2 69-2 78 

168-173 Gelatin 

1 27 

79 

sulfate 

2 26-2.32 

141-145 

Glass, common 

2 4-2.8 

150-175 

Albite 

2.62-2.65 

163-165 

flint ... 

2. 9-6. 9 

180-370 

Amber . . 

1 06-1.11 

66-69 

Glue . . . 

1.27 

79 

Amphiboles 

2 9-3 2 

180-200 

Granite 

2.64-2 76 

166-172 

Anorthite 

2 74-2 76 

171-172 Graphite 

2.30 2 72 

144-170 

Asbestos 

2 0-2.8 

125-175 

Gum arable 

1.3-1 4 

81-87 

Asbestos slate 

1 8 

112 

Gypsum 

2 31-2 33 

144-145 

Asphalt 

1 1-1.6 

69-94 

Hematite 

4. 9-5. 3 

306-330 

Basalt . . • 

2.4-3. 1 

150-190 

Hornblende 

3.0 

187 

Beeswax 

0 96-0 97 

60-61 

le^ . . 

0 917 

67.2 

Beryl 

2 69-2 7 

168-169 

Ivory . . 

Leather, dry 

1.83-1.92 

114-120 

Biotite . 

2 7-3 1 

170-190 

0.86 

54 

Bone 

1 7-2 0 

106-125 

Lime, slaked 

1.3-1 4 

81-87 

Brick . 

1 4-2.2 

87-137 

Limestone 

2.68-2 76 

167-171 

Butter 

0 86-0.87 

53-54 

Linoleum 

1.18 

74 

C’alanune 

4 1-4 5 

255-280 

Magnetite 

Malachite 

4 9-6 2 

306-324 

Calcspar 

2 6-2.8 

162-175 

3.7-4 1 

231-266 

Camphor . 

0.99 

62 

Marble 

2.6-2 84 

160-177 

Caoutchouc 

0 92-0.99 

57-62 

Meerschaum 

0 99-1 28 

62-80 

Cardboard 

0 69 

43 

Mica 

2 6-3 2 

166-200 

Celluloid 

1 4 

87 

Muscovite . . 

2.76-3.00 

172-187 

Cement, set 

2 7-3.0 

170-190 

Ochie 

3 5 

218 

Chalk 

1.9-2. 8 

118-175 

Opal . 

Paper 

2 2 

137 

Charcoal, oak 

|0 57 

35 

0 7 -1 16 

44-72 

pine 

lO 28-0.44 

18-28 

Paraffin . . 

0.87-0.91 

64-57 

Cinnabar , . 

!8 12 

507 

Peat blocks . . . 

0 84 

52 

Clay. . 

:i 8-2 6 

112-162 

Pitch 

1 07 

67 

Coal, anthracite 

il 4-1 8 

87-112 

Porcelain ... 

2 3-2 5 

143-156 

bituminous 
Cocoa butter 

1 2-1.5 

0 89-0 91 

75-94 

66-57 

Porphyry,. ... 
Pressed wood pulp 

2. 6-2. 9 

162-181 

Coke 

1 0-1 7 

62-105 

board 

0.19 

12 

Copal 

1 04-1 14 

65-71 

Pyrite . . 

4 95-5 1 

309-31S 

Cork 

0 22 0.26 

14-16 

Quarts 

2 65 

165 

Cork linoleum 

0 54 

34 

Resin 

1 07 

67 

Corundum 

3 9-4 0 

245-250 

Rock salt 

2 18 

136 

Diamond 

Dolomite 

3 01-3.52 
2.84 

188r220 

177 

Rubber, hard. . . 
Rubber, soft 

1.19 

74 

Ebonite . ... 

1.15 

72 

commercial .... 

1.1 

09 

Emery 

4 0 

250 

pure gum 

0.91-0.93 

67-58 

Epidote 

3 26-3 60 

203-218 

Sandstone . 

2.14-2.36 

134-147 

Feldspar 

Flint 

2.55-2.75 

2.63 

159-172 

164 

Serpentine 

Silica, fused trans- 

2.60-2.66 

166-165 

Fluorite 

3.18 

198 

parent . . . 

2.21 

138 

Galena .... 

7 3 7.6 

460-470 

translucent. . 

2 07 

129 

Gamboge 

1.2 

75 

Slag. . . . 

2.0-3 9 

125 240 
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DENSITY OF VARIOUS SOLIDS (Continued) 


Substance 


Grams 

per 

cu cm 

Pounds 
per 
cu. ft. 

Substance 


Grams 

I)er 

cu. cm 

Pounds 
per 
cu. ft. 

Slate 

. . 2 

6-3.3 

162-206 

elm . . 

. 0 

64-0 

60 

34-37 

Soapstone . 

. 2 

0-2 8 

162-176 

hickory 

0 

60-0 

93 

37- .58 

Spermaceti . 

0 

95 

69 

holly 

0 

76 


47 

Starch. . . . 

1 

53 

95 

juniper 

0 

56 


35 

Sugar 

1 

59 

99 

larch 

0 

50-0 

56 

31-35 

Talc 

2 

7-2.8 

168-174 

lignum vitae 

1 

17-1 

33 

73-83 

Tallow, beef. 

0 

94 

69 

locust 

0 

67-0 

71 

42-44 

mutton 

0 

94 

59 

logwood 

0 

91 


67 

Tar . 

1 

02 

66 

mahogany 





Topaz 

3 

5-3 6 

219-223 

Honduias 

0 

66 


41 

Tourmaline . 

. 3 

0-3 2 

190 -200 

Spanish. . 

0 

85 


53 

Wax, sealing 

1 

8 

112 

maple 

0 

62-0 

75 

39-47 

Wood (seasoned) 



oak 

0 

60-0 

90 

37-56 

alder . . . 

10 

42-0.08 

26-42 

pear . . 

0 

01-0 

73 

38-45 

apple. . . 

io 

60-0 84 

41-52 

pine, pitch 

0 

83-0 

85 

52-53 

ash . 

0 

05-0 85 

40-53 

white . . 

0 

35^-0 

50 

22-31 

baksa . . . 

0 

H-0 14 

7-9 

yellow' 

0 

37-0 

60 

23-37 

bamboo . . 

0 

31 0 40 

19-25 

plum 

0. 

, 66-0 . 

78 

41-49 

basswood 

0 

32-0 69 

20-37 

poplar 

0 

35-0 

5 

22-31 

beech . . 

0 

70-0 90 

43-56 

satin wood 

0 

95 


69 

birch 

0 

61 0 77 

32-48 

spruce 

0 

48-0 

70 

30-44 

blue gum 

1 

00 

62 

sycamore 

0 

40-0 

60 

24-37 

box . 

0 

95-1.10 

59-72 

teak, Indian . 

. 0 

66-0 

88 

41-55 

buttei uut 

0 

38 

24 

African 

0 

98 


61 

cedar 

0 49-0 57 

30-35 

walnut 

0 

64-0. 

70 

40-43 

elierry 

0 70-0 90 

43-66 

watei gum 

1 

00 


62 

dogwood 


70 

47 

willow 

0, 

40-0 

60 

24-37 

ebony 

1 

11 1 33 

69-83 







For the specific piravity of other substances the reader is 
referred to the following tables: 

Physical Constants of Inorganic and Metal-Organic Conn 
pounds 

Physical Constants of Organic Compounds 
Constants of Vegetable and Animal Oils, Fats and Waxes 
Physical and Chemical Constants of Resins, Oleo-Resins and 
Gum-Resins 

Physical Constants of Minerals 
Composition and Physical Properties of Alloys 
Properties of Commercial Plastics 
Physical Properties of Common Woods 

DENSITY OF WATER 

The temperature of maximum density for pure water, free 
from air = 3.98°C. 

The density at this temperature = 0.999973 g/cm^. 

The density of water at 3.98° C is 1.000000 g/ml. 

(International Bureau of Weights and Measures, 1910.) 
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DENSIIT OF TABIOUS UQUIDS 


(Selected from Smithsonian Tables.) 


Liquid 

Grams per 
cu. cm 

Pounds 
per cu. ft. 

Telftp. 

®C 

Acetone 

0.792 

49.4 

20® 

Alcohol, ethyl. 

0.791 

49.4 

20 

methyl 

0.810 

50.5 

0 

Benzene 

0.899 

56.1 

0 

Carbolic acid 

0.960-0.965 

59.2-60.2 

15 

Carbon disulfide. 

1 293 

80.7 

0 

tetrachloride i 

1.596 

99 6 

20 

Chloroform ... i 

1.489 

93 0 

20 

Ether .... ' 

0.736 

45.9 

0 

Gasoline . . i 

i 0 66-0.69 

41 0-43.0 


Glycerin ! 

1.260 

78.6 

0 

Kerosene 

0.82 

61.2 


Mercury. . 

13.6 

849 0 


Milk 

1.028-1.035 

()4 2 ()4 <> 


Naphtha, petroleum ether 

0.666 

41 5 

15 

wood 

Ods: 

0.848-0 810 

62.9-50.5 

0 

castor 

0 969 

60.5 

15 

cocoanut 

0 925 

67.7 

15 

cotton seed . . 

0.926 

57.8 

16 

creosote 

1.040-1.100 

64.9-68 6 

15 

linseed, boiled . . 

0.942 

58.8 

15 

olive 

1 0.918 

67.3 

15 

Sea water. 

, 1 025 

63 99 

15 

Turpentine (spirits) . 

0 87 

54 3 


Water 

1 00 

62 43 

*4 


DENSITY OP ALCOHOL 

Density op Ethyl Alcohol in Grams Per Cubic Centimeter, 
Computed from Mendeleeff's Formula 


(Selected from Smithsonian Tables.) 


Temp. ° C 

0 


2 

3 

4 

0 

. 80625 


. 80467 

.80374 

80290 

10 

. 79788 

79704 

79620 

.79535 

79461 

20 

.78945 

.788tH) 

.78775 

.78691 

78606 

30 

.78097 


.77927 

.77841 

.77756 

Temp. ° C 

5 

6 

7 

8 

9 

0 

. 80207 

80123 

. 80039 

. 79966 

79872 

10 

79367 

79283 

.79198 

.79114 

. 79029 

20 

78522 

78437 

78352 

.78267 

78182 

30 

.77671 

.77585 

77600 

.77414 

.77329 
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HYDROMETERS AND DENSITY UNITS 

Alcoholometer. — For testing alcoholic solutions; the scale shows the per 
cent of alcohol by volume; 0®-100® is the per cent. 

Ammoninmeter. — For testing atnmo^a solutions; scale 0®“40®; to convert 
to so. gr. multiply by 3 and deduct from ItKK). 

Barktrometer or Barkometer. — For testing tanning hquor; scale 0®“80® 
Bk; the number to the right of the decimal point of the sp. gr. is the degree Bk; 
thus, 1.026 sp. gr. is 26® Bk. 

Baumi. — There are two kinds in use; heavy B6, for liquids heavier than 
water and light for liquids lighter than water. In the former, 0® corresponds 
to a sp. gr. l.OOO (water at 4®C.) and 66® corresponds to a sp. gr. 1.842; in the 
hghter than water scale, 0® B6 is equivalent to tlje gravity of a 10% solution of 
sodium chloride and 60® B6 corresponds to a sp. gr. of 0.745. For Baum6 de- 
grees on the scale of densities greater than unity, the following equation gives 
the means of conversion: 

Sp. gr. * - ^ ^ where m = 145 (in the United States) 

mu m “ 144 (old scale used in Holland) 

m «= 146.78 (New scale or Gerlach scale) 
d = Baum6 reading 

Beck's Hydrometer has 0° corresponding to sp. gr. 1.000 and 30® to sp. gr. 
0.850; equal divisions on the scale are continued as fai as required in both 
directions. 

Brtx Saccharometer or Ballmg Saccharometer shows directly the per cent 
of sugar ^sucrose) by weight at the temperature indicated on the instrument, 
usually 17.5®C.; i.e., degrees Bnx is the per cent sugar. 

Cartier's Hydrometer floats in water at the 10® scale division and at 30® 
corresponds to 32® B6. 

Oleometer. — For vegetable and sperm oils; scale 50®-0° corresponds to 
sp. gr. 0.870-0.970. 

Soxhiet'e Lactometer, for determining the density of milk, has a scale from 
25® (sp. gr. 1 025) to 35° (sp. gr. 1.035) divided into suitable scale divisions. 

Twadddl Hydrometers have the scale so arranged that the reading multi- 
plied by 5 and added to 1000 gives the sp. gr. with reference to water as 1000; 
it is always used for densities greater than water. 


HYDROMETER CONVERSION TABLES 

Showing the Reiation between Density (C. G. S.) and 
Degrees Batt^ for Densities less than Unity. 


Density. 

Degrees Baum4. 

.00 

.01 

.02 

.03 

.04 


0.60 

103,33 

99.51 

95.81 

92.22 

88.75 

.70 

70.00 

67.18 

64.44 

61.78 

59.19 

.80 


42.84 


38.68 

36.67 

.90 

25.56 

23.85 

22.17 


18-94 

1.00 







Density. 

Degrees Baum4. 

.05 

.06 

.07 

.08 

.09 


0.60 

85.38 

82.12 

78.95 

75.88 

72.90 

.70 

56.67 

54.21 

51.82 

49.49 

47.22 

.80 

34.71 

32.79 

30.92 

29.09 

27.30 

.90 

1.00 

17.37 

15.83 

14.33 

12.86 

11.41 
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TirmOWETER COXTOBRSIOK TABLES 
(Continued) 

Showing Toj Relation between DBNsiTt (C. G. S.) and the 
and Twaddell Scales for Densities above Unity. 


1 


Density. 

Degrees 

Bauro6. 

Degrees 

Twaddell. 

Density. 

Degrees 

Bauin4. 

Degrees 

Twaddell. 

1.00 

0.00 

0 

1.41 

42.16 

82 

1.01 

1.44 

2 

1.42 

42.89 

84 

1.02 

2.84 

4 

1.43 

43.00 

86 

1.03 

4.22 

6 

1.44 

44.31 

88 

1.04 

6.68 

8 

1.45 

45.00 

90 

1.05 

6.91 

10 

1.46 

45.68 

92 

1.06 

8.21 

12 

1.47 

46.36 

94 

1.07 

9.49 

14 

1.48 

47.03 

96 

1.08 

10.74 

16 

1.49 

47.68 

98 

1.09 

11.97 

18 

1.50 

48.33 

100 

1.10 

13.18 

20 

1.51 

48.97 

102 

1.11 

14.37 

22 

1.52 

49.80 

104 

1.12 

15.54 

24 

1.53 

50.23 

106 

1.13 

16.68 

26 

1.54 

50.84 

108 

1.14 

17.81 

28 

1.55 

51.45 

no 

1.15 

18.91 

30 

1.56 

52.05 

112 

1.16 

20.00 

32 

1.57 

52.64 

114 

1.17 

21.07 

34 

1.58 

53.23 

116 

1.18 

22.12 

36 

1.59 

53.80 

118 

1.19 

23.15 

38 

1.60 

54.38 

120 

1.20 

24.17 

40 

1.61 

54.94 

122 

1.21 

25.16 

42 

1.62 

55.49 

124 

1.22 

26.15 

44 

1.63 

56.04 

126 

1.23 

27.11 

46 

1.64 

56.58 

128 

1.24 

28.06 

48 

1.65 

57.12 

130 

1.25 

29.00 

50 

1.66 

57.65 

132 

1.26 

29.92 

52 

1.67 

58.17 

134 

1.27 

30.83 

54 

1.68 

58.69 

136 

1.28 

31.72 

56 

1.69 

59.20 

138 

1.29 

32.60 

58 

1.70 

59.71 

140 

1.30 

33.46 

60 

1.71 

60.20 

142 

1.31 

34.31 

62 

1.72 

60.70 

144 

1.32 

35,15 

64 

1.73 

61.18 

146 

1.33 

35.98 

66 

1.74 

61.67 

148 

1.34 

36.79 

■ 68 

1.75 

62.14 

150 

1.35 

37.59 

70 

1.76 

62.61 

152 

1.36 

38.38 

72 

1.77 

63.08 

154 

1.37 

39.16 

74 

1.78 

63.54 

156 

1.38 

39.93 

76 

1.79 

63.99 

158 

1.39 

40.68 

78 

1.80 

64.44 

160 

1.40 

41.43 

1 80 

— 
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AaiSOLFTB BEKSITY OF WATBX 

Density in Grams per Cubic Centimeter, Computed from 
HOB Relative Values by Thieben^ Bobksl and Disssl- 
HORST (1900), AND THE ABSOLUTE VALUE AT 3.98® C. BY 
THE International Bureau op Weights and Measures 
(1910). 
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RELATIVE DENSITY AND VOLUME OF WATER 

The mm of one cubic centimeter of water at 4° C » taken as unity. 

8»ven are numerically equal to the absolute density in grams 

per milliliter. 

(SmithsoniaLii Tables, compiled from Various Authors.) 


Temp. 

•C 


Density. 


Volume 


Temp. 

• C. 

Density. 

Volume. 

-10 

0.99815 

1.00186 

-9 

843 

157 

-8 

869 

131 

-7 

892 

108 

-6 

912 

088 

-6 

0.99930 

1.00070 

-4 

945 

055 

-3 

958 

042 

-2 

970 

031 

-1 

979 

021 

+0 

0.99987 

1.00013 

1 

993 

007 

2 

997 

003 

3 

999 

001 

4 

1.00000 

1.00000 

5 

0.99999 

1.00001 

6 

997 

003 

7 

993 

007 

8 

988 

012 

9 

981 

019 

10 

0.99973 

1.00027 

11 

963 

037 

12 

952 

048 

13 

940 

060 

14 

927 

073 

15 

0.99913 

1.00087 

16 

897 

103 

17 

880 

120 

18 

862 

138 

19 

843 

157 

20 

0.99823 

1.00177 

21 

802 

198 

22 

780 

221 

23 

756 

244 

24 

732 

268 

25 

0.99707 

1.00294 

26 

681 

320 

27 

654 

347 

28 

626 

375 

29 

597 

405 

30 

0.99567 

1.00435 

31 

537 

466 

32 

505 

497 

33 

473 

530 

34 

440 

563 


4-35 

0.99406 

1.00598 

36 

371 

633 

37 

336 

669 

38 

299 

706 

39 

262 

743 

40 

0.99224 

1.00782 

41 

186 

821 

42 

147 

861 

43 

107 

901 

44 

066 

943 

45 

0.99025 

1.00985 

46 

0.98982 

1.01028 

47 

940 

072 

48 

896 

116 

49 

852 

162 

50 

0.98807 

1.01207 

51 

762 

254 

52 

715 

301 

53 

669 

349 

54 

621 

398 

55 

0.98573 

1.01448 

60 

324 

705 

65 

059 

979 

70 

0.97781 

1.02270 

75 

489 

576 

80 

0.97183 

1.02899 

85 

0.96865 

1.03237 

90 

534 

590 

95 

192 

959 

100 

0.95838 

1.04343 

110 

0.9510 

1.0515 

120 

0.9434 

1.0601 

130 

0 9352 

1.0693 

140 

0.9264 

1.0794 

150 

0.9173 

1.0902 

160 

0 9075 

1.1019 

170 

0.8973 

1.1146 

180 

0 8866 

1.1279 

190 

0.8750 

1.1429 

200 

0.8628 

1.1590 

210 

0 850 

1.177 

220 

0 837 

1.195 

230 

0.823 

1.215 

240 

0.809 

1.236 

250 

0.794 

1.259 
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DENSITY AND VOLUME OF MERCURY 

Baskp on thb Dbnsitt or Mbbcurt at O'* C. bt Thibbsn and Scbbsl 

( 1898 > 

(Selected from Smithsonian Tables.) 
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DENSITY OP MOIST A» 

The density of dry air may be determiiwd by computation from the gen- 
eral relation D «= Dii{To/T)lP/Po) where Do represents a known density 
at absolute temperature To and pressure Po and £), the density at absolute 
tem^rature T and pressure P. 

The density of moist air may be determined by a similar relation: 

D « 1.2929 (273.18/T) {{B - 0.3783«)/760] where T is the absolute 
temperature; JEl, the barornetric pressure in mm, and e the vapor pressure 
of the moisture in the air in mm. The density will then be the product of 
two terms, each of which may be found by use of the tables which follow. 

The first factor, 1.2929 (273.13/7^, may be found directly in Table I for 
various temperatures. For convenience, temperatures are given in the table 
in ®C although the values of the factor have been computed with absolute 
temperatures. The tabular values actually represent the density of dry air 
at various temperatures and 760 mm pressure. 

The second factor, [(/? — 0.3783c)/7601, must be obtained in two steps: 
First — the numerator of the expression is obtained by subtracting 0.3783e 
from the barometric pressure. The quantity 0.3783c may be found directly 
from the dew point in Table II. If the wet and dry bulb thermometer read- 
ings are known e may be found in the table Reduction of Psychrometric 
Observations given in the section Hygrometric and Barometric Tables, 
0.3783c may then be found by calculation or read from the table. Second — 
the value of the whole factor for any value of R — 0.3783c may be obtained 
from Table III. 

The product of the above two factors will give the required density in g/1. 

To facilitate obtaining approximate values of the density for ordinary 
pressures and temperatures, a table of products is given which may be entered 
with the temperature in ®C and the corrected (for moisture) value of the 
barometric pressure in mm to obtain density 

As an illustration of the use of the tables, let it be desired to find the den- 
sity of air for a barometric pressure of 760 mm, a dew point of 10® C, and air 
temperature of 20° C. 

From the dew point, the value of 0 3783c is found in Table II to be 
3 48 mm. 760 — 3.48 == 746.52, the corrected pressure. The pressure factor 
for this value found in Table III by interpolation is 0.98226. 

The temperature factor from Table I is 1.2047. 

1,2047 X 0.98224 = 1.1833 g/1. 

To obtain the value directly from Table IV, enter it for 20° C and 746.5 mm 
which gives by interpolation 1.183 g/1. 

TABLE I 

(1,2929 X 273.13/T) 

(Besides being a ncce.ssary part of the determination of the density of 
moist air, the values in this table are actually the density of dry air in g/1 at 
760 mm pressure for various temperatures.) 


d 

djO 

! 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

-50 

1 5 

826 

897 

969 

’•042 

*115 

*189 

*264 

*339 

*415 

*491 

-40 

1 5 

147 

213 

278 

345 

412 

479 

547 

616 

686 

766 

-30 

1.4 

624 

684 

645 

706 

767 

829 

892 

955 

*019 

*083 

-20 

1.3 

961 

*006 

*062 

*118 

*175 

*232 

*289 

*347 

*406 

*466 

-10 

1 3 

420 

472 

523 

575 

628 

680 

734 

787 

841 

896 

- 0 

1 2 

929 

977 

*024 

*073 

*121 

*170 

*219 

*269 

*319 

♦370 

+ 0 

1 2 

929 

882 

835 

789 

742 

697 

651 

606 

561 

517 

10 

1 2 

472 

428 

385 

342 

299 

256 

214 

171 

130 

088 

20 

1 2 

047 

006 

*966 

*925 

*885 

*845 

*805 

*766 

*727 

*688 

30 

1 1 

649 

611 

573 

536 

498 

460 

423 

387 

350 

314 

40 

1.1 

277 

242 

206 

170 

136 

100 

066 

031 

*996 

*962 

50 

1.0 928 

896 

861 

828 

795 

762 

729 

697 

664 

632 

60 

1 0 

600 

569 

537 

506 

475 

444 

413 

382 

352 

322 
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D£NS1T¥ OF MOIST AIR (Continued) 
TABLE n 


Vapor Pressure — Value of 0.3783e 


I>ew 

point 

Vap. 
press. 
e mm 
(ice) 

0.3783e 

Dew 
i point 

Vap. 
press. 
e mm 
(water) 

0.3783e 

Dew 

point 

Vap. 
press. 
e mm 
(water) 

0.3783« 


0.029 

0.01 

• 

4.68 

1 73 

30 

31.86 

12.05 

-46 

.054 

.02 

1 

4.92 

1.86 

31 

33.74 

12.76 

-40 

096 

.04 

2 

6.29 

2.00 

32 

36.70 

13.61 

-36 

.169 

.06 

3 

6.68 

2.16 

33 

37.78 

14 29 

-30 

.288 

.11 

4 

6.10 

2.31 

34 

39.95 

16.11 

-U 

0.480 

0.18 

6 

6.64 

2.47 

8S 

42.23 

16.98 

-24 

.630 

.20 

6 

7.01 

2.66 

36 

44.62 

16.88 

-23 

.686 

.22 

7 

7.61 

2.84 

37 

47.13 

17.83 

-22 

.646 

.24 

8 

8.04 

3 04 

38 

49.76 

18.82 

-21 

.712 

.27 

9 

8.61 

3.26 

39 

62.61 

19.80 

-20 

0.783 

0.30 

10 

9.21 

3 48 

40 

56.40 

20.96 

-19 

.862 

..33 

11 

9.86 

3.73 

41 

58.42 

22.10 

-18 

.947 

.36 

12 

10.52 

3 98 

42 

61.58 

23.30 

-17 

1.041 

.39 

13 

11.24 

4.26 

43 

64.89 

24 66 

-16 

1 142 

.43 

14 

11 99 1 

4.64 

44 

68.35 

25.86 

-16 

1 262 

0.47 

16 

12.79 

4.84 

46 

71.97 

27 23 

-14 

1.373 

.52 

16 

13 64 

6 16 

46 

76 76 

28 66 

-13 

1.503 

.67 

17 

14.64 

5 60 

47 

79 70 

30 16 

-12 

1.644 

.62 

18 

16.49 

5 86 

48 

83.83 

31.71 

-11 

1 798 

.68 

19 

16.49 

6 24 

49 

88.14 

33.34 

-10 

1 904 

0.74 

20 

17.55 

6.64 

50 

92.6 

35.03 

- 9 

2 144 

.81 

21 

18 66 

7 06 

51 

97 3 

36.81 

- 8 

2.340 

.89 

22 

19 84 

7.61 

62 

102.2 

38.66 

- 7 

2 660 

.96 

23 

21.09 

7.98 

63 

107.3 

40.69 

- 6 

2 778 

1.05 

24 

22.40 

8.47 

64 

112 7 

42 63 

- 5 

3 026 

1.14 

26 

23 78 

9.00 

65 

118 2 

44 72 

- 4 

3 291 

1.24 

26 

26 24 

9.66 

56 

124.0 

46.91 

- 3 

3.678 

1.36 

27 

26.77 

10.13 

57 

130.0 

49.18 

- 2 

3 887 

1 47 

28 

28.38 

10.74 

68 

136.3 

61 66 

- 1 

4.220 

1.60 

29 

30.08 

11.38 

69 

142.8 

54.02 

0 

4.680 

1 73 

30 

31 80 

12.06 

60 

149 6 

66.59 




DENSITY OF MOIST AIK (CcMitlniied) 

TABLE in 

Pressure Factor . — \{B — 0.3783e)/760] 

The figures in the body of the table give values of the whole term 
i.B — 0.3783c)/760] for various values of the numerator {B — 0.3783e) 
expressed at the left and top. 

l^ress. " 

mm 0123466789 

corr. 

80 .10626 .10668 .10789 .10921 .11063 .11184 .11316 .11447 .11679 .11711 
90 .11842 .11974 ,12106 .12237 .12368 .12500 .12632 .12763 .12896 .13026 

IM ,13168 ,33289 .13421 .13863 .13684 .13816 .13947 .14079 .14211 .14342 
110 .14474 .14606 .14737 .14868 .16000 .15132 16263 .15396 .15626 .16668 

120 .15789 .16921 .16053 .16184 .16316 .16447 .16679 .16711 .16842 .16974 
130 .17106 .17237 .17368 .17600 .17632 .17763 .17895 .18026 .18168 .18289 
140 .18421 .18663 .18684 .18816 .18947 .19079 .19211 *19342 .19474 .19606 

150 .19737 .19868 .20000 .20132 .20263 .20.395 .20526 .20658 .20789 .20921 
160 .21063 .21184 .21316 .21447 .21679 .21711 .21842 J21974 .22106 .22237 
170 .22368 .22600 .22632 .22763 .22896 .23026 .23158 .23289 .23421 .23553 
180 .23684 .23816 .23947 .24079 J24211 .24342 .24474 .24605 .24737 .24868 
190 .26000 .26132 .25263 .25395 .26526 .25658 .25789 .25921 .26063 .26184 

200 .26816 .26447 .26579 .26711 .26842 .26974 .27106 .27237 .27368 .27500 
210 .27632 .27763 .27895 .28026 .28158 .28289 .28421 .28653 .28684 .28816 
220 .28947 .29079 .29211 .29342 .29474 .29605 .29737 .29868 .30000 .30132 
230 .30263 .30396 .30626 .30658 .30789 .30921 .31053 .31184 .31316 .31447 
240 .31579 .31711 .31842 .31974 .32105 .32237 .32368 .32500 .32632 .32763 

250 .32896 .33026 .33158 .33289 .33421 .33553 .33684 .33816 .33947 .34079 
260 .34211 .34342 .34474 .34605 .34737 .34868 .35000 .36132 .36263 .36395 
270 .35626 .36658 .36789 .36921 .36063 .36184 .36316 .36447 .36579 .36711 
280 .36842 .36974 .37105 .37237 .37368 .37500 .37632 .37763 .37895 .38026 
290 .38158 .38289 .38421 .38553 .38684 .38816 .38947 .39079 .39211 .39342 

300 .39474 .39605 .39737 .39868 .40000 .40132 .40263 .40395 .40626 .40668 
310 .40789 .40921 .41053 .41184 .41316 ^41447 .41579 .41711 .41842 .41974 
320 .42105 .42237 .42368 .42500 .42632 .42763 .42895 .43026 .43158 .43289 
330 .43421 .43553 .43684 .43816 .43947 .44079 .44211 .44342 .44474 .44606 
340 .44737 .44868 .46000 .46132 .45263 .46395 .46626 .46658 .45789 .45921 

350 .46063 .46184 .46316 .46447 .46579 .46711 .46842 .46974 .47106 .47237 
360 .47368 .47500 .47632 ,47763 .47896 .48026 .48158 .48289 .48421 .48553 
370 .48684 .48816 .48947 .49079 .49211 .49342 .49474 .49605 .49737 .49868 
380 .60000 .60132 .60263 .60396 .60526 .50658 .60789 .60921 .61063 .51184 
390 .61316 .61447 .61579 .51711 .51842 .51974 .52105 .62237 .62368 .52600 

400 .52632 .62763 .52895 .63026 .63168 .63289 .63421 .53653 .63684 .53816 
410 .63947 .64079 .64211 .64342 .64474 .54605 .64737 .64868 .66000 .55132 
420 .65263 .56395 .56526 .65668 .55789 .65921 .66063 .66184 .66316 .66447 
430 .66679 .56711 .66842 .56974 .67106 .67237 .57368 .67600 .67633 .67763 
440 .67895 .68026 .68168 .68289 .58421 .68563 .68684 .68816 .68947 .59079 

450 .59211 .69342 .69474 .59005 .69737 .59868 .60000 .60182 .60263 .60395 
460 .60526 .(K)658 .60789 .60921 .61053 .61184 .61316 .61447 .61679 .61711 
470 .61842 .61974 .62105 .62237 .62368 .62600 .62632 .62763 .62895 .63026 
480 .63158 .63289 .63421 .63663 .63684 .63816 .63947 .64079 .64211 .64342 
490 .64474 .64606 .64737 .64868 .66000 .65132 .65263 .65395 .66626 .66668 

600 .66790 .66921 .66063 .66184 .66316 .66447 .66670 .66711 .66842 .66974 
510 .67105 .67237 .67368 .67600 .67632 .67763 .67896 .68026 .68158 .68290 
620 .66421 .68553 .68684 .68816 .68947 .69079 .69211 .69342 .69474 .69605 
680 .69737 .69868 .70000 *70132 ,70263 .70395 *70626 .70668 .70790 .70921 
540 .71063 .71184 .71316 .71447 .71579 .71711 .71842 .71974 .72106 .72237 
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DENSITY OF MOIST AIB (Catitinued) 
TABLE ni (Continued) 


Press. 











mm 

corr. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

550 

.72368 

.72500 

.72032 

1.727631.72895 

.73026 

.73168 

.73290 

.73421 

.73563 

560 

73684 

.73816 

.73947 

.74079 

.74211 

.74342 

.74474 

.74605 

.74737 

.74868 

570 

.76000 

.76132 

.75263 

.75395 

.;6526 

.75658 

.75790 

.75921 

.76053 

.76184 

680 

.76316 

.76447 

.76679 

.76711 

.76842 

.76974 

.77106 

.77237 

.77368 

.77500 

690 

.77632 

.77763 

.77895 

.78026 

.78168 

.78290 

.78421 

.78553 

.78684 

.78816 

600 

.78947 

.79079 

.79211 

.79342 

.79474 

.79605 

.79737 

.79868 

.80000 

.80132 

610 

.80263 

80395 

.80626 

.80668 

.80790 

.80921 

.81063 

.81184 

.81316 

.81447 

620 

.81579 

.81711 

.81842 

.81974 

.82105 

.82237 

.82368 

.82500 

.82632 

.82763 

630 

.82895 

.83026 

.83168 

.83290 

.83421 

.83553 

.83684 

.83810 

.83947 

.84079 

640 

.84211 

.84342 

.84474 

.84605 

.84737 

.84868 

.85000 

.86132 

.85263 

.85395 

650 

.86526 

.85058 

.86790 

.86921 

.86053 

.86184 

.86316 

.86447 

.86579 

.86711 

660 

.86842 

.86974 

.87106 

.87237 

.87368 

.87600 

.87632 

.87763 

.87896 

.88026 

670 

.88158 

.88290 

.88421 

.88663 

.88684 

.88816 

.88947 

.89079 

.89211 

.89342 

680 

.89474 

.89606 

.89737 

.89868 

.90000 

.90132 

.90263 

.90395 

.90626! 

.90668 

690 

.90790 

.90921 

.91063 

.91184 

.91316 

.91447 

.91579 

.91711 

.91842 

.91974 

700 

.92105 

.92237 

.92368 

.92500 

.92632 

.92763 

.92895 

.93026 

.93158 

.93290 

710 

.93421 

.93553 

.93684 

.93816 

.93947 

.94079 

.94211 

.94342 

.94474 

.94605 

720 

.94737 

.94868 

.95000 

.95132 

.95263 

95396 

.95626 

.95668 

.95790 

.96921 

730 

.96053 

.96184 

.96316 

.96447 

.96679 

.96711 

.96842 

.96974 

.97106 

.97237 

740 

.97368 

.97500 

.97632 

.97763 

.97895 

.98026 

.98168 

.98290 

.98421 

.98553 

750 

.98684 

.98810 

.98947 

.99079 

.99211 

.99342 

.99474 

.99606 

.99737 

.99868 

760 

1.0000 

1.0013 

1.0026 

1.0039 

1 0063 

1.0066 

1.0079 

1.0092 

1.0106 

1.0118 

770 

1.0132 

1.0145 

1.0158 

1.0171 

1.0184 

1.0197 

1.0211 

1.0224 

1.0237 

1.0260 

780 

1.0263 

1.0276 

1.0289 

1 0303 

1.0316 

1.0329 

1.0342 

1.0356 

1.0368 

1 0382 

790 

1.0395 

1.0408 

1. 042 1| 1.0434 

1.0447 

1.0461 

1.0474 

1.0487 

1.0500 

1.0613 


TABLE IV 

Density of Moist Air 

Values in the body of the table give the density of moist air in g/1 for a 
limited range of temperatures and corrected pressure values {B — 0.3783e) 
The latter may be obtained by use of Table II. 



600 

610 

620 

630 

640 

650 

660 

670 

680 

690 

& 

1.0024 

1.0191 

1 

1.0358 

1.0525 

1.0692 

1.0869 

1.1026 

1.1193 

1.1361 

1 

1.1528 

6 

.99876 

1.0164 

1.0321 

1.0487 

1.0654 

1.0820 

1. 09861 

1.1163 

1.1319 

,1.1486 

7 

.99521 

1.0118 

1.0284 

1.0450 

1.0616 

1.0781 

1.0947 

1.1113 

1.1279 

11.1446 

8 

.99165 

1.0082 

1.0247 

1.0412 

1.0578 

1.0743 

1.0908 

1.1074 

1.1239 

il.l404 

9 

.98818 

1.0047 

1.0211 

1.0376 

1.0541 

1.0705 

1.0870 

1 1036 

1.1199 

jl.1364 

10 

.98463 

1.0010 

1.0176 

1.0339 

1.0603 

1.0067 

1.0831 

1.0995 

1.1169 

1.1323 

11 

.98116 

.99751 

1.0139 

1.0302 

1.0460 

1.0629 

1.0793 

1.0966 

1.1120 

;i 1283 

12 

.97776 

.99406 

1.0104 

1.0267 

1.0430 

1.0592 

1.0765 

1.0918 

1.1081 

1.1244 

13 

.97436 

.99061 

1.0068 

1.0231 

1.0393 

1.0656 

,1.0718 

1.0880 

1.1043 

1.1205 

14 

.97097 

.98715 

1.0033 

1.0196 

1.0357 

1.0619 

1.0681 

1.0843 

1.1004 

1.1166 

10 

.96757 

.98370 

.09983 

1.0160 

1 1.0321 

1.0482 

1.0643 

1.0805 

1.0966 

1.1127 

16 

.96426 

.98033 

.99641 

1.0126 

1.0286 

1.0446 

1.0607 

1.0768 

1.0928 

1.1089 

17 

.96086 

.97688 

.99290 

1.0089 

i 1.0249 

1.0409 

1.0670 

1.0730 

1.0890 

1.1050 

18 j 

.96763 

.97369 

.98955 

1.0065 

1.0215! 

1.0374 

1.0534 

1.0694 

1.0853 

1.1013 

19 

.95431 

.97022 

.98613 

1.0020 

1.0179 

1.0338 

1.0497 

1.0656 

1.0816 

1.0975 


1700 
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BENSTTY OF BUT AIB 

At the Temperatuk* U tfaroKR t*E PltSlpiitryiu // cm of Mercury 
THE Density of Air 


0 001293 1/ 

" 1 -f 0.00367 t 76 

(Ffom Miller's Laboratory Physics, Ginn iL Co, publishers, by permission.) 




Pressure H in Centimeters 











Proportional 

Parts 

t 








72.0 

73.0 

74.0 

75.0 

76.0 

77.0 



o 


i 

i 




17 

10 

0,001182 

0.001198 

0.001215 

0.001231 

0.001247 

0.001264 

cm 


11 

178 

193 

210 

227 

243' 

259 

0 1 

2 

12 

173 

190 

206 

222 

239 

255 

0.2 

3 

13 

169 

1861 

202 

218 

234 

251 

0 3 

5 

14 

1 165 

181 

198 

214 

230 

246 

0.4 

1 7 

8 

10 



j 





0.6 


1 






0 7 

1 12 

15 

0,001161 

0.001177, 

0 001193 

0.001210 

0.001226 

0.001242 

0 8 

14 

16 

157 

173i 

189 

206 

221 

238 

0.9 

15 

17 

163 

1691 

185 

201 

217 

233 

16 

18 

149 

165 

181 

197 

213 

229 

cm 1 


19 

145 

161 

177 

193 

209 

225 

0 1 1 
0.2 

0 3 

2 





j 



S 








0 4 

6 

20 

0.001141 

0.001157 

0.001173 

0 001189 

0 001206 

0.001221 

0 5 

8 

21i 

137 

153 

169 

186 

2011 

21G 

0.6 i 

10 

22 

134 

149 

165i 

181 

1971 

212 

0 7 

11 

23 

130 

146 

161 

177 

193 

208 

0.8 

13 

24 

126 

142 

157 

173 

189 

204 

0.9 

I ] 

14 

5 








cm i 

25 

0 001122 

0.001138 

0.001153 

0.001169 

0.001185 

0.001200 

1 0.1 ^ 

1 

26 

118 

134 

t 149 

165 

181 

196 

0.2 

3 

27 

115 

130 

146 

161 

177 

192 

0.3 

4 

28 

111 

126 

142 

157 

173 

188 

0 4 

6 

29 

107 

123 

138 

163 

169 

184 

0.5 

7 




1 


0.6 

9 






1 


0 7 

10 



1 





0 8 

12 

30 

0.001104 

[0 001119 

0.001134 

0.001150 

0.001166 

0 

s 

1 

0.9 

13 


DENSITY OF SATURATED VAPORS AT THE TEMPERA 
TUBE OF NORMAL EBULLITION 


Vapor 

Temp. ^ C 

Density 

Acetic acid 

118.5 

0.00315 

Benzene 

80.2 

0 .00275 

Chloroform . 

61.2 

0.00443 

Ether 

34.6 

0.00311 

Ethyl alcohol 

78.3 

0.00164 

Methyl alcohol 

64.7 

0.00121 

Water . . 

100.0 

0.000596 
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DENSITY OF OASES IN LIQUID AND SOLIB FOBM 


Temperatixros marked * are the temperatures of Uormal d>uilition 






Gas 

Temp. 

D 

Temp. 

D 

Observer 


®C 

g/ems 

*>0 

g/cm» 


Acetylene 

- 23 5 

0 52 



Mathias, 1909 


+ 30.3 

0 40 




Air (20.9 % oxygen) 

-147 

0 92 




Ammonia 

- 10 7 

0 66 



Andreeff, 1859 


-1- 16 3 

0 61 



Andreefl. 1859 

Argon 

-187* 

1 41 

-233 

1 65 

Baly & Donnan, 
1902 

Carbon dioxide . . . 

- 60 

1 19 

- 79 

1 63 

Behn, 1910 


4- 20 

0 77 



Amagat 

Carbon monoxide . 

-190* 

0.79 




- 68 

0 86 



Baly &. Donnan 

Chlorine, ... 

- 33 6* 

1.56 


1 9 

Knietsch, 1890 

Chlorine. . 

+ 20 

1 41 



Knietsch, 1890 

Ethane 

- 88 

0 646 




Ethylene 

-102 

0 566 




Ethylene . 

- 21 

0 41 



Cailletet & Math- 

4- 10 

0 21 



ias, 1886 

Ethylene 

Fluorine 

-187* 

1 11 


1 3 


Helium . . . 

-269* 

0 122 



Kamerling-Onnes & 






Perrier, 1910 

Hydrogen. . 

-253* 

0 07 

-260 

0 076 

Dewar, 1004 

Hydrogen chloride 

- 85 8 

1 194 




Hydrogen fluoride 
Hydrogen phos- 

+ 13 6 

0 988 




phide (phosphine) 
Hydrogen sulnde . 

- 90 

- 61 

0 746 
0 86 




Krypton 

Metnane . . 

-146 

2 6 


1 ‘2 (")■■ 


-164 

0 415 


1 


Methyl chloride 

+ 18 

0 920 




Neon .... 

-245 9* 

1 204 


1 0 


Nitrogen 

-100* 

0 804 

-253 

1 03 

Dewar, i904 

Nitrous oxide 

- 20 

1 0 



Cailletet & Mathias 

Nitrous oxide 

4- 17 

0 80 



Villard, 1897 

Oxygen 

-123 

i 0 89 



Cailletet & Haute- 

-182 7* 

1.14 

-253 

-1 41 

feuUle. 1881 
Kamerling-Onnes & 







Perrier, 1910 


-205 

1 25 



Baly & Donnan 

Oeone, 0| 

— 183 

1.71 



Sulfur dioxide 

- 10* 

1 46 



Pierre 


4- 20 

1 38 



Cailletet &. Mathias 

Xenon . . 

-109 1* 

3 06 


■*2 7(?)' 



ELASTIC CONSTANTS FOE SOLIDS 

The following taUe gives values for the yield point (or elastic iodleated by e ). 
ultimate tensile strength Young’s modulus and the modulus of rl^dity in kg/mm* The 
BrincII hardness number is also given, representing the ratio of load m kilograiBB on a sphere 
used to indent material to the spherical area of the indentation in square mUfimetcra 

Yield Point, Tensile Strength, Brinell Hardness 


1 

1 

Yield point 

l)ltimate tensile 
strength 

Brinell 

hard- 

Material | 

Ivg/mm* 

Lbs. /in.* 

Kg/mm* 

Lbs./in,* 

nesB 

num- 

ber 

Aluminum 99.97, annealed. 

1 

1 

xio* 

5 96 

xio» 

8 48 

16 

99.5, «Mt .... 



7.95 

11 31 


hot rolled 

10 2" 

* ‘*14 6I’ 

11 34 

16 13 


cold " 

13 2 

18 77 

14 71 

20 92 

39 ‘ 

99.3, rolled i 



19 7-24 6 

28 02-34 99 
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ELA«1!I<3^ CONSTANTS FOE SOLIDS (Continued) 

Yield Point, Tensile Strength, Brinell Hardness 

(Continued) 



Yield point 

Ultimate tensile 
strength 

Brinell 

hard- 

Material 





ness 

Kg/mm2 

1 Lbe./in.* ' 

Kg/mm^ 

Lbe./in.'-^ 

num- 

ber 

AluminirttHsopper 

Cu .93, cold rolled 

18 1 

xio* 

25 74 

20 4 

X10« 

29 01 


Cu 1.9 “ drawn. 

22 1 

31 43 

23 62 

33.59 


Cu 4.97 cast 

8 2 

11 66 

10 6 

15 08 


cold drawn 

25 

1 35 6 

27 9 

39 68 


Cu 8.08, cast . . 

10 2 

14 51 

11 65 

16 67 


cold drawn . 

24 3 

I 34 56 

25 9 

36 84 

44 

Aluminum-iron Fe 1 1 , rolled 
Aluminiun-mag:ne8ium 



12 6 

28 4 

17 92 

40 39 

69 

Mg 6, rolled I 

Aluminum-mangauese 1 


1 

15 

21 33 

50 

Mn 8, rolled 
Aluminum-nickel 

Ni 10, rolled 

Aluminum-xinc < 


! 

1 

1 

23 47 

53 

16 5 

15 4 

21 90 


Znll%, hard drawn 

14 3 

20 34 


20.15% “ 

24 8 

35 27 

40 4 

57 46 


26 05% “ 

34 7 

49 35 

42 2 

60 02 


Aluminum-zinc-copper 


45 09 

46 6 

66 28 


Zn 23.48. Cu 2 67 

31 7 


Ambrac Ni 20, Zn 5 
“30%” Ni 30, Zn 5 

53 e. 

75 4 e. 

60 

85 3 

160 

67 e. 

95 3e. 

74 

105 3 

190 

Antimony (wire) 

Arsenic 

Brass, see Cu-Zn 

Bronze, see Cu-Sn 

Cadmium, cast | 

Calcium, cast 1 

Cerium 

Chromel A, rolled hot Ni 

[ 1 

i ! 

1 1 

1 1 

8 5 

6 

74-88 

1 56 

12 09 

8 5 

105 3-125 2 

147 

21-21 

42 

28 

175-210 

82.5, Cr 15, Fe 1 

Chromel B, polled hot Ni 

42-56 

59 7- 79 7 


109 5-129 4 

180-2-0 

77.5, Cr 20, Fe 1 

Chromel C, Ni 61, Cr 12, Fe 

49-63 

69 7- 89 6 

77-91 

49 8- 69 7 

130-180 

25, cast 

28-42 

39 8- 59 7 

35-49 

rolled hoi 

35-49 

49 8- 69 7 

63-77 

89 6-109 5 

180-200 

Chromium 



' 26 0* 

37 

91 

Cobalt, annealed 



48 

cast. . . 



24 

34 I 

124 

drawn 

electrolytic . 


■ i 

68 

96 7 

270-311 

Constantan, Ni 55, Cu 43.9, 




59 7- 69 7 

100-120 

Mn 1, C .1, anneaM. . 

14-21 e 

19 9- 29 9e. 

42-49 

cold rolled 

21-88 e. 

29 9-125 2e. I 

49-99 

69 7-140 8: 

120-300 

Copper, rolled 



22 77 

32 39 


M 5 sheet “hard ” 



28 1 

39 97 ' 


wire, hard drawn 



34 M7 1 

49-67 


“ annealed . . 



22.5-24 6 

32-35 


Cc^jper-aluminum 
(alundnum bronze) 

M 1.06, hard rolled 

10 9 

15 50 

25 

35 6 


A14.05 “ “ . .. 

17 8 

25 32 

37 5 

53 34 

210 

Al 9,9 “ “ . . . 

23 3 

33 14 

60 0 

85 34 

quenched . 

Al 11.73, hard rolled ... 

65 9 

19.9 

93 73 
28.30 

86 4 

53 3 

121 46 
75,81 

269 
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ELASTIC CONSTANTS FOE SOLIDS (Colillnued) 

Yield Point, Tensile Strength, Brinell Hardness 

(Continued) 


Material 

Yield point 

Ultimate tensile 
strength 

Brinell 

hard- 

ness 

num- 

ber 

Kg/mm2 

Iibs./in.2 

Kg/mm2 

Lbs /in.2 

('opper-aluminum-nickel 






A1 5 34, Ni 7.34, cold 


X103 


X198 


rolled 

81 1 

115 35 

84 1 

119 62 

180 

A1 6 93, Ni 5.62, cold 






rolled . 

87 2 

124 02 

89 0 

126 58 


( ’ npper-nickel ( nickel-sil ver ) 






Ni 10, Zn 25. hard . 



63 

89.6 


Nil5, Zn28 " . 



67 

95 3 


Ni25, Zn20 “ .. 



77 

109 5 

' 208 

Copper-tin 






Sn 4, c^t and annealed 



22 9 

32 57 


Sn 10 



30 4 

43 24 


.Sn 19 “ “ 



38 7 

55 04 


Sn 25 “ “ 



17 7 

25 17 


( 'opper-tinc (brass) 






Zn 10, rolled hard 



39 

55 5 

120 

Zn 20 “ 



47 

66 8 

145 

Zn 30 “ 

47 

66 8 

47 

66 8 

145 

Zn40 

39 

55 5 

47 

66 8 

150 

Zn50 



16 

22 8 

95 

Cupro-nickel Ni 15, hard 



49 

69 7 


soft 



32 

45 5 


Ni25 “ 

13 e 

18 5e. 

37 

52 6 


Delta metal. ... 

14 1 e. 

20 e. 

36 6 

52 


Duralumin, cold rolled 






.\1 -h Cu 3.5-5.5, Mn ,5- 






.8. Mg .5 . 

54 

76 8 

62 0 

88.18 

125 

Gold, cast 



17 6 

25 


pure, hard drawn 



25 

35 6 


Au 90, Cu 10 



4'> 8 

65 1 


Gun metal .. 


1 

17 6-35 2 

25-50 


Indium 





1 

Iridium, cast . 





1 172 

Iron, cast 

i 3 5~ 4 2e 1 

5- 6 e. 

10 5-12 7 

15-18 


electrolytic, annealed 

1 143 

203 4 

29 5 

41 96 

77 

drawn 

78 ! 

110 9 

80 0 

113 78 


wrought 1 

! 14 8-18 3e. 1 

21-26e 

29 5-36 6 

42-52 


Lanthanum ! 

1 




‘ 37 

Lead, cast 



1 25 

1 78 

4 2 

roUed 



2 1 

3 0 


Lead-antimony Sb 4 5 ' 



4 50 

6 4 


sb 9.9. . ; 



5 39 

7.67 


Lead-tin Sn 33.3 1 



7 63 

10 85 


Sn 50 (soft solder). . 

1 


7 1 

10 1 

18 

Magnesium, cast 



10 7-14 

15 22-19 9 


drawn, annealwl 

8-13 

11 4-18 5 

18-22 

25 6 -31 3 

*29 4 

M agneMum-aluminum 






M 8 Dowmetal A, cast . 



21 8 

31 01 

60 

Magnesium-Al-Cu-Cd 






A1 8.3, Cu 2. Cd 1, Zn .5, 






Mn .2, Dowmetal D 



15 5 

22.95 

58 

A1 8, Cu 1. Cd 1, Dow- 






metal R 


i 

16 5 

2$ 47 

54 

M^nesiiim-cadmium 






Cd 5.5, drawn 

12 4 

17 64 

20 6 

29.30 

51 9 

MMnesium-copper 






12.7, drawn .... i 

21 9 

1 31 2 

24 6 

34 99 

i 
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MASTIC CONSTANTS FOE SOLIDS (ContlnueA) 

Yield Point, Tensile Strength, BrINell Hardness 

(Continued) 



Yield point 

Ultimate tensile 
strength 

Brlnell 

hard- 

Material 





ness 

Kg/mm* 

Lb8./iii.» 

Kg/mm2 

Lb8./in.2 

num- 

ber 

Magnesium-Bilicon 

Si 1.2, drawn 

22 2 

XKP 

31 58 

29 

xio« 

41 3 


MagneBium-xino-Al 



32 

45 5 


Zn 3, A1 .6, cold drawn . . 




Manganese>lH'ozue . . 
Molybdenum, drawn. 

21 le. 

30e. 

45 7-59.8 
180-222 

65-85 

256 0-315 8 

147 

Monel metal, Ni 68.4, Cu 






. 29,Fe 2,Mn.3.C.2,Si 
.1, cast 

21- 28e. 

29 9- 39 8e. 

46- 56 

65 4- 79 6 

110-130 

cold drawn or rolled . 

28-105e. 

.39 8-149 3e. 

53-120 

75 4-170.7 

130-300 

Nickel 99%, cast . . 

14- 21 

19 0- 29 9 

3.5-49 

49 8- 69 7 

90-110 

rolled cold . . 

Nickel-iron C<.01 

2.^105 

35 6-149 3 

53-120 

75 4-170 7 

59 88 

110-300 

Ni 1 . ... 



42 1 


Ni5 



51 

72 5 


Ni 10. 



62 8 

89 32 


Ni 18. 



127 7 

181 63 


Ni 25 



73 3 

104 25 


Ni50 



76 3 

108 52 


Nickel-manganese Mn 3 



.52 1 

74 10 


Mn 9.24 



68 9 

83 77 


Palladium, drawn 
Phoephor-bronae 



38 

56 

54 0 

79 6 

19 

Cu-f-Sn 3 77, P .16, drawn 
Platinum, annealed 

41 7 

59 31 




24 6 

35 


pure, drawn 

Platinum-iridium, hard- 



34 

48 4 

64 

worked 

Ir 10 





220 

Ir 20 . . . . 



100 

142 2 

330 

Ir 30 



140 

199 1 i 

400 

Platinum-rhodium Rh 10 

1 




90 

Potassium 


1 

i 


037 

Praseodymium 

! i 

1 



25 

Rhodium, east. 





139 

Ruthenium, cast i 

Silver, cast. 

i 


28 1 

40 

220 

hard drawn . 

Silver-copper 



31-36 

44 1-51 2 


Cu 7.5 (sterling silver) 






cast 

12 8 

18 21 

22 2 

31 58 

60 

hard drawn . 



43 

61 2 


Ag 75, Cu 25, hard drawn 


1 

91 4 

130 

07 

Sodium . . . . 

Steel, castings. . 

26 3- 27 4e. 

36- 39e. 

.50 6- 54 8 

‘ 72- 78 


forgings 

26 0- 31 6e. 

37- 45e. 

52 7- 63 3 

75- 90 


hard. 

24 6- 28 le. 

35- 40e 

49 2- 56 2 

70- 80 


medium. . 

21 1- 24 6e. 

.30- 3.5c. 

42 2- 49 2 

60- 70 


mild . ! 

17 6- 21 le. 

25- 30e. 

35 2- 42 2 

50- 60 

16 0 

spring, tempered 

77 3-119 5e. 

110-170e. 

91 4-140 6 

130-200 


untempm’ed 

35 2- 47 le. 

50- 67e. 

71.0- 94 9 

TOl-135 


Steei-C 






C .08, annealed 



32 5 

46 22 

120 

quenched . 



49 0 

69.69 


,38, annealed. 

28 1 

39 97 

50 6 

71,97 


.49 



49 

69.7 


.71 



78 4 

111 51 

‘ 317 

quenched 



129 

183 5 
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IXASTIC CONSTANTS FOR SOLHIS (€0Atliiued) 

Yield Point, Tensile Strength, Brinell Hardness 

(Continued) 


Material 


Steel-C (Coiitiiiucd) 

C 1.00, queni-hed. . . 
1.40, annealed . 
quenched 
Steel-Cr, quenched 
Cr 2, C .6, Mn .24. . . . 
f- teel-Cr-U, quenched, Cr 
.78, U .17. C .36, Mn .53. 

Si .25 

— Cr-V, quenched Cr 1 45, 
V .19. C .46, Mn .45, Si 
.18 

— Cu, odd drawn, (>u .3, C 
.72, Mn .83, Si .03 . 
~Mn. forged Mn 8.68, C 
1.27, Si .19 

— Ni, Ni 1.76, C .26. cast . 
Ni 2.73. C .37. cant and 
forged . . 

Ni 3.59, C .20, quenched. 
— Ni-Cr, quenched, Ni 3.7- 
4,1, Cr .9.C.38, Mn.7, 
Si .15 

- Ni-Cr-U, qucnclied, Ni 

1.63, Cr ,61, V .20, C 
.36, Mn .78, Si .47 

— Ni-Cu, quenched, Ni 2.55, 

Cu .6, C .46, Mn .82, Si 
1.3 


— Ni-U, quenched, Ni 3.15, 

U .40, C .57, Mn .62, Si 
58 

— .Ni-V, quenched, Ni 3.15, 
V .32, C .6, Mn .70, Si 1.3 

— Ti, low carbon, quenched, 

Ti 2.57, C .135, Mn .31, 
P. 01, S. 017, Si .14... . 

Ti, high carbon, quenched, 
Ti 8.71, C .65, Mn .45, P 
.016, S. oil, Si .163 .. 

— U. quenched, V 2.20, C 

.25. Mn .65, Si .30 

— r, quenched, tempered, U 
.29, C .54, Mn .61. . . . 

— ^U, quenched, U .53, C ,72, 
Mn .54, Si .75 
--V. rolled, V. 8, C 1.04, Mn 
.05, Si .1. 

’’antalum 
Thorium . , 

Tin, hard drawn 
rolled . . 


Tin-antimony-copper bear- 
ing alloy 

Sb 11, Cu 11 

Tobin OTonae 

Tungsten, drawn 

Zine, rolled 


Yield 

point 

Ultimate tensile 
streagth 

Brineli 

hard- 

ness 

Kg/mm2 

Lbs. /in.* 

Kg/mm* 

LbB./in.2 

num- 

ber 


X10» 


xio» 

402 



150 

213 3 



68 6 

97 57 

202 



131 9 

187 60 

460 



176 6 

251 18 

454 

143 4 

203 96 

170 

241 8 


MO 9 

200.40 

169 

240 4 

444 



207 6 

295 27 




123 4 

175.61 




67 5 

98.01 




66 3 

94 30 




138 

196 3 

354 

106 5 

151 47 

194 

275 9 


150 

213 3 

175 

248 9 


190 

278 8 

230 5 

327.84 

555 

183 

260.3 

209 

297.3 


194 2 

276 21 

241 3 

343 20 

627 

4o 2 

64 29 

66 2 

94.16 

143 

so 3 

114 21 

132 5 

188 45 

477 

j 145 ! 

906.2 

160 6 

228 42 


I 181 

257 4 

197 

280 2 


: 

280 2 

233 

331 4 

1 


1 02.6 1 

131 70 1 

132 2 

188 03 



1 

93 

132.3 




56 3 

80.08 




7 0 

10 




2.5 

3 56 


i 


11 5 

16.36 

37 

35.^39 4e. 

" 6i-56e.' ’ 

46 4-56.2 

66-80 



420 

597.4 


9 ’ ' 

i2.8 

12-30 

17.1-42.7 
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ELASTIC CONSTANTS FOE SOLIDS (ConMnued) 

Yotjng^s Modulus and Modulus of RiororrY (Torsional) 



Young's modulus 

Modulus of rigidity 

Material 

Dynes/cm* 

Lbs./in.''^ 

Dynes/cm* 

Lbs /in “ 


X 1011 

i X 106 

X 10» 

X io« 

Aluminum, cast . 

5 6-77 

1 8-11 



rolled . . . 

6 82-7 0 

9 7-10 

2.37' 

3 44 

99.3, roUed 

Aluminum-bronze, forged 

6 96 

10 10 

Cu 90, A1 10 

11 81 

16 8 



Aluminum-iron Fe 11, rolled 
Aluminum-magnesium 

6 07 

9 67 

' 


Mg 6, rolled. . . 
Aluminum-manganese 

6,18 

8 90 



Mn 8, rolled. 

6,47 

9 39 



Aluminum-nickel Ni 10, rolled . 

6 47 

9 39 



Ambrac (Ni 20) .... 

13 14 

il9 06 

1 98 " ’ 

' 2 87 ■ ■ 

Antunony (wirej 

7 80 

11 31 

Brass, cold rolled 

9 02 

13 09 

3 53 

5 12 

Cadmium, cast 

6 93 

10 00 

1 2 40 

1 3 48 

Constantan 

14 51-15 89 

21 05-23 04 

4 24 

6 14 ” 

1 

Copper, rdled 

wire, bard drawn . 
Cupro-nickel 

Delta metal. . 

Duralumin, cold rolled 

A1 + Cu 3 5-0.5, Mn .5-.8, Mg 

12 06-12 85 

10 19- 12 0 

8 24 

7 73 

17 49-18 63 
14 5-17 

11 95 

11 

.5 . 

Gold, pure, bard drawn 

Gun metal . 

Iridium, cast 

Iron, cast 

electrolytic 
wrought .... 

Iron-cobalt Fe 70, Co 30 

6 89 

7 85 

7 0 

5 17 (d) 

8 4-98 

20 6 

18 3-20 4 

21 33 

10 on 

11 38 

10 

7 50 (d) 
12-14 

29 9 

26-29 

30 94 

2 75 

1 

j 3 98 

1 

1 

Lraid, rolled ... 

1 47- 1 67 

2 13- 2 42 

0 54 j 

0 78 

Magnesium, drawn, annealer] 
Magnesium-aluminum 

4 18 

6 OG 

1 G7 

2 42 

Al 8 Dowmetal A, cast 

4 18 

6 06 


8 96- 9 96 

Monel metal 

16 48-17 95 i 

23 89-26 03 

6 ‘18-6.86 

Nickel . • . 

Nickel-iron r<.01 

Ni 5 

Ni 1?“ 

20 01-21 38 

17 36 (19% Ni) 

29 01-31.01 

30.86 

25 17 

7.06-7 55 

10 24-10.95 

Ni25 .. . 

18 14 (26% Ni) 

26 31 

4 41 

G 40 ’ 

Palladium, drawn 

11 77 

17 07 

Platinum, pure, drawn 
Platinum-rbodium Rh 10 

16 67 

24 18 

6 42 

9 32 


42 67 (d) 

6 47 

9 39 

Rhodium, cast. 

29 42 (d) 

2 CO 

3 77 

Silver, hard drawn, . 

Steel-C 

7.75 

11 24 

C .08 annealed 

1 

27 88 

7 79 

11 31 

drawn. . 

19 22' 

*8 11 

11 76 

.38 annealed 

20 01 

29 01 

.67 

19 61 

28 45 

8.04 

11 66 

Tantalum 

18 6 

27 0 


2 42 

Tin, rolled 

3 92-5 39 

5 69-7 82 

i‘67 

Tolnn bronze 

3 2 

4 5 


21 iS 

Tungsten, drawn 

35 5 

51 49 

i4‘8r 

Zinc, rolled ... 

7 8-10.20 

11 4-14 79 

2 9-3.73 

4 3-5 40 
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€01IPB£SSIBIL1TY (M LIQUIDS 

Contraction in unit volume per atmosphere* 


liquid.' 

Temp. 

•cT 

Pressures in 
atmospheres. 

Coeffieient. 

Observer. 

Acetone 

0. 


82xl0-« 

Amagat, 1893 


0. 

600-1000 

59. 

(( 


0. 

1000-1500 

47. 



99.5 

8.94-36.5 


n 

Amyl alcohol . . 

17.7 

8 


Rontgen, 1891 

Benzene CeH#. 

12.9 


87. 

Suchodsld, 1910 


34.9 

2-18 


it 


99.9 

4.5-19 


it 

Butyl alcohol. * 

17.4 

8 


Rontgen 

Carfeon disul- 





phide 

0. 


66. 

Amagat, 1893 

49.2 

1000-1500 

51. 

It 

Carbon tetra- 





chloride 

20. 

100-200 


Richards, 1907 

Chlorobenzene 

13. 

0.4-18 

67. 

Suchodski, 1910 


35. 

0.4r-18 

77. 

it 


100. 

0.4-18 

127. 

It 

Chloroform — 

0. 



Grimaldi, 1887 


20. 


128. 

it 


40. 


162. 

It 

1 

60. 



it 


100. 1 

Sr-9 

211. 

Ainagat 


100. 

19-34 


it 


20. 

1-98 

94. 

Richards^tall, 


20. 

98.7-197.4 

89. 

1904 

RichardsAStall, 


20. 

197.^296.1 

80. 

1904 

Riohards&Stall, 

Ether 

12.2 

0.4-17.5 

163. 

1904 

Suchodski, 1910 


34,8 

2-19 

207. 

a 


63. 

8.6-34.3 

293. 

Amagat, 1893 


78.5 

8.6-34.3 

363. 

It 


99. 

8.6-36.6 

523. 

it 

Ethyl acetate. . 

13.3 

8.1-37.4 


** 

Ethyl alcohol . . 

28. 

160-400 

81. 

Barus, 1890 

it 

65. 

150-400 

100. 


100. 

150-400 

132. 

it 


185. 

150-400 

245. 

ft 


310. 

150-400 

1530. 

it 


28. 

150-200 

86. 

It 


100. 

150-200 

168. 

it 


310. 

160-200 


it 
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COMFatBSSIBILIXT Ot UQUIDS <Coiitiaued) 

Ccoitnotaoa muak, voUisne per attaoepfaere. 


liquid. 

Te^. 

Preasureein 

atmospheree. 

Coeffioient. 

Obserrer. 

Etiiyl aleohol: 

0. 

l-iSO 

96.X10-* 

Amagat, 1893 


20. 

l-n50 

112. 


40. 

1-60 

125. 

u 


0. 

100-200 

S5. 

(( 


0. 

300-400 

73. 

ti 


0. 

600-000 

64. 

(( 


0. 

900-1000 

52. 

it 

Ethyl bromide . 

10.1 

1-500 

89.6 

Amagat 

10.1 

500-1000 

63.4 



13.7 

0.4-18.5 

113. 

SuchodskL, 1910 


35. 

2-19 

138. 

Ethyl chloride . 

0. 

1-500 

103. 

Amagat, 1893 

0. 

500-1000 

69.2 

ti 


11. 

8.5-34.2 

138. 

it 


62. 

12.7-32.8 

256. 

it 


99. 

12.8-34.5 

495. 

it 

Ethyl iodide. . . 

10.6 

1-500 

73.8 

Amagat 

it 

Suchodski, 1910 

Fluor-benzene . 

13.9 

600-1000 

0.4-18 

56.2 

88. 


35.3 

0.4-18 

103. 

a 


99.7 

4.3-18.5 

190. 

ti 

Glycerine 

14.9 

1-10 

22. 

De Metz, 1890 
Amagat 
Richards, 1907 

Mercury * . 

0. 

15. 

100-200 

3.92 

3.76 

Methyl acetate 

14.3 

8.1-37.5 

97. 

Amagat 

99. 

8.3-37 

250. 

u 

Methyl alcohol 

0. 

1-500 

79.4 

a 

0. 

500-1000 

58.3 



14.7 

8,5-371 

104. 

it 


100. 

8.7-37.3 

221. 

it 

Nitric acid .... 

20.3 

1-32 

338. 

[ 

Palmitic acid . . 

65. 

20-100 

88. 

Barus, 1890 


100. 

20-100 

, 99. 

! 

Paraffine 

64. 

20-100 

84. 

1 


100. 

20-100 

107. 

it 

Oil, almond. . . 

17, 


55. 

1 Quincke 

olive 

20.5 


63. 

a 

turpentine. . 

19.7 


79. 

1 

Toluene — 

10. 

1-5.25 

79. 

IDeHeen, 1886 


100. 

1-5.26 

150. 

it it 

Xylene 

10. 

1-5.25 

74. 

ti it 

100. 

1-5.25 

132. 

tt <v 
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COMPRESSIBILITY OF LIQUIDS (Cffiotinued) 

Contraotion in unit volume per atmosphere. 


Liquid. 

Temp. 

"C. 

Pressures in 
atmosphere. 

Coefficient. 

Observer. 

Water 

0. 

1-25 

52.5xl0-« 

Amagat, 1893 


10. 

1-25 

50.0 



20. 

1-25 

49.1 

a 


0. 

25-50 

51.6 

it 


10. 


49.2 

ft 


20. 


47.6 



0. 

100-200 

49.2 

tf 


10. 

100-200 

46.1 

ft 


20. 

100-200 

44.2 

ft 


50. 

100-200 

42.5 

tt 


100. 

100-200 

46.8 

ft 


0. 

500-1000 

41.6 

tf 


0. 

1000-1500 

35.8 

tt 


0. 

1500-2000 

32.4 

tt 


0. 

2000-2500 

29.2 

tt 


0. 

2500-3000 

26.1 

tt 
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ELASTIC COITSTANTS FOE GASES 

For short ranscs of pressure* at a constant temperature, the volume of 
a gas is invers^y proportional to the pressure or pressure X volume ^a 
constant. (Boyle’s Law.) 

For high pressures, the table below shows the relative volumes at various 
temperatures. The volume at 0° C. and 76 cm. pressure (1 atmosphere) 
being taken as 1,000,000. 

(From Smithsonian Tables.) 




Oxygen. 



Air. 










0° 

99®.5 

199®.5 

0® 

99®.4 

200®.4 

100 

9265 



9730 



200 

4570 

7000 

9095 

5050 

7360 

9430 

300 

3208 

4843 

6283 

3658 

5170 

6622 

400 

2629 

3830 

4900 

3036 

4170 

5240 

500 

2312 

3244 

4100 

2680 

3565 

4422 

600 

2115 

2867 

3570 

2450 

3180 

3883 

700 

1979 

2610 

3202 

2288 

2904 

3502 

800 

1879 

2417 

2929 

2168 

2699 

3219 

900 

1800 

2268 

2718 

2070 

2544 

3000 

1000 

1735 

2151 


1992 

2415 

2828 



Nitrogen. 



Hydrogen. 


Atm. 








0° 

99®. 5 

199®.6 

0® 

99®.3 

200®.fl 

100 

9910 






200 

5195 

7445 

9532 

5690 

7567 

9420 

300 

3786 

5301 

6715 

4030 

5286 

6520 

400 

3142 

4265 

5331 

3207 

4147 

5075 

500 

2780 

3655 

4515 

2713 ! 

3462 

4210 

600 

2543 

3258 

3973 

2387 

3006 

3627 

700 

2374 

2980 

3589 

2149 

2680 

3212 

800 

2240 

2775 

3300 

1972 

2444 

2900 

900 

2149 

2616 

3085 

1832 

2244 

2657 

1000 

2068 



1720 

2093 1 
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COEFFICIENT OF FRICTION 

(From Raokine’e Compilattoiit 1858; Smithsonian Tables.) 


Materials. 

CoefiBicient of 
friction. 

Angle of repoM 
in degrees. 

Wood on wood, dry 

.25-. 50 

14.0-26.6 

Wood on wood, soapy 

.20 

11.5 

Metals on oak, dry 

.50-. 60 

26.5-31.0 

Metals on oak, wet 

.24-. 26 

13.5-14.5 

Metals on oak, soapy 

Metals on elm, dry 

.20 

11.5 

.20-. 26 

11.5-14.0 

Hemp on oak, dry 

.53 

28.0 

Hemp on oak, wet 

.33 

18.5 

Leather on oak 

.27-. 38 

15.0-19,5 

Leather on metals, dry 

.56 

29.5 

Leather on metals, wet 

.36 

20.0 

Leather on metals, greasy 

.23 

13.0 

Leather on metals, oily 

.15 

8.5 

Metals on metals, dry . . 

.15-20 

8.5-11.5 

Metals on metals, wet 

.3 

16.5 

Smooth surfaces occasionally greased.. 

.07-. 08 

4. 0-4. 5 

Smooth surfaces continually greased . . 

.05 

3.0 

Smooth surfaces, best results 

.03-. 036 

1.75-2.0 

Steel on agate, dry 

.20 

11.5 

Steel on agate, oiled 

.107 

6.1 

Iron on stone 

.30-. 70 

16.7-35.0 

Wood on stone 

about .40 

22.0 

Masonry and brick work, dry. . . 

.60-. 70 

33.0-35.0 

Masonry and brick work, damp mortar 

.74 

36.5 

Masonry on dry clay 

51 

27.0 

Masonry on moist clay 

.33 

18.25 

Earth on earth 

Earth on earth, dry sand, clay and 

.25-1.00 

14.0-45.0 

mixed earth 

38-. 75 

21.0-37.0 

Earth on earth, damp clay 

1 00 

45.0 

Earth on earth, wet clay 

.31 

17 0 

Earth on earth, shingle and gravel. . 

.81-1 11 

39.0-48.0 


RESISTANCE TO CRUSHING FOR VARIOUS MATERIALS 

Approximate values in pounds per square inch. 


Material. 

Resistance to 
crushing in 
lbs. per sq. in. 

Material. 

Resistance to 
crushing in 
lbs. per sq.in. 

Brick : 


Granite. . . . 

9700-34000 

soft burned . 

3000-6000 

Limestone . 

6000-25000 

hard burned. 

4500-6500 

Marble 

7600-20700 

vitrihed .... 

8500-25000 

Sandstone . . 

2400-29300 

Brownstone. . 
Concrete. . . 

7300-23600 

800-3800 

Tufa 

7700-11600 
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TENSILE STRENGTH OF METALS 

(Selected from Smithsoman Tables.) 

Oiren in pounds per square inch. The values can be considered ©nly as 
approximations. 


Metal. 

Tensile Strength 
in lbs. per sq. in. 

Aluminum wire 

30000-40000 

Brass wire 

50000-150000 

Bronze wire, phosphor, hard drawn 

110000-140000 

Bronze wire, sihcon, hard drawn . . 

95000-116000 

Bronze 

tiOOOO-75000 

Cobalt, cast 

33000 

Copper wire, hard drawn 

60000-70000 

German silver . . i 

40000-50000 

Gold wire . . i 

20000 

Iron, cast 

13000-33000 

Iron wire, hard drawn. . . 

SOOOO-120000 

Iron wire, annealed 

50000-60000 

Lead, cast or drawn ... 

2600-3300 

Magnesium, hard drawn 

33000 

Monel metal, cold drawn 

80000-100000 

Nickel, hard drawn 

156000 

Palladium 

39000 

Platinum wire 

50000 

Silver wire ... ... 

42000 

Steel 

80000-330000 

Steel wire, maxiinuin 

460000 

Steel, specially treated mckel steel 

250000 

Steel, piano wire, 0.033 in, diam. 

357000-390000 

Steel, piano wire, 0.051 in. diam. 

325000-337000 

Tantalum 

130000 

Tin, cast or drawm 

4000-5000 

Tungsten, hard drawn 

590000 

Zinc, cast 

7000-13000 

Zinc, drawn .... 

22000-30000 


1714 




HARDNESS 

ScALS OF Hardness 

1 Talc 4 Fluorite 8 Topas 

2 Rock salt or gypsum 5 Apatite 9 Corundum 

3 Calcite 6 Feldspar 10 Diamond 

7 Quarts 


Hardness of Materials 


Agate .... 

6 7 

Indium 


1.2 

Alabaster 

1.7 

Iridium. 


6-6 5 

Alum 

2 2.5 

Iridosmium 


7 

Aluminum 

2-2.9 

Iron 


4-5 

Alundum 

9 -f- 

Kaolinite 


2.0-2. 5 

Amber 

2-2.5 

Lead 


1.6 

Andalusite 

7.5 

Lithium .... 


0.6 

Anthracite 

2.2 

Loess (0°) . . . 


0.3 

Antimony 

3. 0-3. 3 

Magnesium 


2 0 

\patite 

5 

Magnetite 


6 

Aragonite 

3 6 

Manganese 


6 0 

Arsenic 

3.5 

Marble .. 


3-4 

Asbestos 

5 

Meerschaum 


2-3 

Asphalt 

1-2 

Mica 


2 8 

Augite 

6 

Opal 


4-6 

Barite 

3.3 

Orthoclase 


6 

Bell-metal 

4 

Osmium 


7.0 

Beryl 

7.8 

Palladium 


4.8 

Bismuth 

2 5 

Phasphorus 


0 5 

Boric acid 

3 

Phosphorbronze 


4 

Boron 

9.5 

Platinum 


4.3 

Brass 

3-4 

Plat-iridium 


6.5 

riadmium 

2.0 

Potassium 


0.5 

( alaminr 

5 

Pumice . 


6 

r'alcite 

3 

Pyrite. . 


6.3 

<':alcium 

1.5 

Quartz 


7 

Carbon 

10.0 

Rock salt (halite) 


2 

Carborundum 

9-10 

Ros-s’ metal 


2 5-3 0 

Cesium 

0.2 

Rubidium 


0 3 

Chromium 

9 0 

Ruthenium 


6 5 

Copper 

2.5-3 

Selenium 


2.0 

Corundum 

9 

Serpentine 


3 4 

Diamond 

10 

Silicon 


7.0 

Diatomaceous earth 

1-1.5 

Silver 


2 5-7 

Dolomite 

3.5-4 

Silver chloride 


1 3 

Emery 

7-9 

Sodium . . 


0 4 

Feldspar 

6 

Steel 


6-8 5 

Flint 

7 

Stibnite 


2 

Fluorite 

4 

Strontium 


1 8 

Galena 

2.5 

Sulfur 


1 5-2 5 

Gallium 

1 5 

Talc 


1 

Garnet 

6 5 7 

Tellurium 


2.3 

Glass 

4, 5^ -6. 5 

Tin 


1.5-1 8 

Gold 

2 6-3 

Topaz. . . . 


8 

Graphite 

0 5-1 

Tourmaline 


7.3 

Gypsum 

1 6-2 

Wax (0®) 


0.2 

Hematite 

6 

Wood s metal 


3 

H irnblende 

6.6 

Zinc . . 


2.6 
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SURFACE TENSION 

Compiled by T, Fraser Young and William D. Harkins 

Meaning of Symbols 

y =the surface tension in dynes per centimeter. 

^Yy^the surface tension of a solution minus the surface tension 
of the pure solvent. 

--air, means that the liquid was in contact with air (saturated 
with its own vapor). 

--vapor, means that the liquid was in contact with its own 
vapor. 

--N2 and --H2 have corresponding meanings. 

--also desi^ates the surface between a pair of liquids at which 
the interfacial tension was determined. 

% = weight % of the solute (i. e. the organic substance), 
f ==gram formula weights per 1000 grams of solvent (i. e. water) . 
°C degrees Centigrade. 

®K== degrees Kelvin or Absolute. Temperature in ®C= Tem- 
perature in °K— 273.1. 

M.P., at the melting point. 

—the Eotvos Constant, in erg mole " ^ degree 
_ d r_d (M/d)3 7 
’ ^ d t d t 

where r=7 (M/d)ii 

M = mass of one gram formula weight of the 
substance 

d = density of the substance. 
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SURFACE TENSION (Conttnned) 
LIQUIDS AGAINST AIR 


Substance 

X 

Surface 

tension, 

y 

°C 

Surface 
tension , 
y 

kK 

Acetic acid ... 

20 

27.6 

50 

24.7 


Acetone . 

20 

23 7 

60 

18.6 

1.9 

Benzene . 

20 

28 88 

50 

25.0 

2 22 

Benzophenone 

20 

45 1 

50 

41.8 

2 9 

n-Butyric acid 

20 

26 8 

50 

24.0 


Carbon tetrachloride 

20 

26 8 

50 

23.1 

2.21 

Chlorobenzene 

20 

33 2 

50 

29.6 

2 2 

Chloroform 

20 

27 1 

60 

21.7 

2 1 

Cyclohexane 

20 

25 3 




Ethyl acetate 

20 

23 9 

50 ' 

202 

2 3 

Ethyl alcohol 

20 

22 3 

50 

19.8 


Ethyl ether 

20 

17 0 



2*25 

n-Hexane .... 

20 

18 4 

40 

i6 3 


Methyl alcohol . 

20 

22 6 

50 

20 1 


n-Octane 

20 

21 8 

60 

17.9 

2 3 

n-Octyl alcohol. 

20 

27 5 




Phenol ... 

20 

40 9 

k) 

zi.i 

1 85* 

n-Propylamine. 

20 

22 4 

45 

19.4 

1.9 

Toluene . 

20 

28.43 

50 

25.0 

2 2 

Triphenyl-phosphine 

45 

7 42.0 

95. 

9 36.9 

3.3 

Tristearin 

60 

29 6 

130 

24 7 

5 5 


Water. — See special table below. 


LIQUIDS AGAINST THEIR VAPORS 


Formula 

‘^C 

y 

°c 

7 

ks 

Cl 2 .. 

- -vapor 

20 . 

18. 

50. 

13. 


CO 2 . 

- - vapor 

-25. 

9 1 

20 . 

1.2 


N 2 O 4 

- -vapor 

1 6 

31 

19.8 

28. 

2.2 

NH 3 . . 

- -vapor 

11 1 

23 

59.0 

13. 

1.3 

PCI 3 . 

- -vapor 

20. 

29 1 

50. 

25.2 

2 2 

Substance 

"K 

y 

‘’K 

7 

kE 

Hydrogen . 

.- -vapor 

14.68 

2.882 

20,40 

1.912 

1.36 

Neon . . 

- -vapor 

24 

5.90 

28 

4.45 

2 0 

Nitrogen.. 

- -vapor 

70.0 

10.5 

90.0 

6.2 

2 0 

Oxygen . 

- -vapor 

70.0 

18.3 

90.0 

13.2 

1.9 




AQUEOUS SOLUTIONS AGAINST AIR 


SURFACE TENSION (Continued) 


u 


o 

o 




SURFACE TENSION (Continued) 
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AQUEOUS SOLUTIONS AGAINST AIB 
ORGANIC 


SURFACE TENSION (Continued) 
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SURFACB TENSION (Continued) 


WATER AGAINST AIR 


Tempera- 

ture 

Surface 

tension 

dynes/cm. 

Tempera- 

ture 

"C 

Surface 

tension 

dynes/cm. 

Temperau- 

ture 

dynes/cm. 

Surface 

tension 

dynes/cm. 

-8 

77.0 

15 

73.49 

40 

69.66 

-5 

76.4 

18 

73.06 

60 

67.91 

0 

76.6 

20 

72.75 

60 

66.18 

5 

74.9 

25 

71.97 

70 

64.4 

10 i 

74.22 

30 

71.18 

80 

62.6 





100 

68.9 


INTERFACIAL TENSION 


Surface Tension at the Interface Between Two Liquids 
(Each liquid saturated with the other) 


Liquids 

Tem- 

jjora- 

ture 

“C 

y 

Liquids 

Tem- 

pera- 

ture 

“C 

y 

Benzene- -Mercury 

20 

357 

Water- -Heptylie acid 
Water- -n-Hexane 

20 

7 0 

Ethyl ether- -Mercury 

20 

379 

20 

51 1 

Water- -Benzene. . 

20 

35.00 

Water- -Mercury. 

20 

375. 

Water- -Carbon tetra- 

20 

45. 

Water-n-Octane 

20 

50.8 

chloride 

Water- -Ethyl ether. . 

20 

10.7 

Water-n-Octyl alcohol 

20 

8 5 


SURFACE TENSION OF METALS 


Substance 

Gas 

Tempera- 

ture 

Surface 

tension 

Refer- 

ences 

Name 

Symbol 

Aluminum . . ■ 

Al 

- -air 

700 

840 

CR(2) 

.Antimony 

Sb 

--Hi 

750 

368 

ZA(4) 

Sb 

--H2 

640 

360 

PM(1) 

Bismuth 

Bi 

--H2 

300 

388 

PM(1) 

“ 

iBi. 

--H2 

583 

354 

ZA(1) 

“ 

Bi 

--CO 

700-800 

346 

AdP(2) 

Cadmium 

Cd 

--H2 

320 

630 

AC(1) 

Columbium. . 

Cb 

--H2 

1131 

1103 

ZA(4) 

Gallium 

Ga 

- -(JO 2 

30 

358 

AC(4) 

Gold. 

All 

- -air 

1070 

580-1000 

AdP(l) 

Lead. 

Pb 

--H 2 

350 

454 

PM(1) 

“ 

Pb 

i --H 2 

! 750 

423 

ZA(4) 

Mercury 

Hg 

- -vac. 

0 

480.3 

AC(2) 

Hg. 

- -air 

16 

487 

AC(S) 

** 

Hg 

--H 2 

19 

470 

PM(1) 

“ 

Hg 

- -vac. 

60 

467.1 

AC(2) 

Platinum. . . 

; Pt 

- -air 

2000 

1819 

AdP(8) 

Potassium . 

K . 

- -COt 

62 

1411 

AJ(1) 

Silver. . . . ! 

Ag. 

- -air 

970 

800 

AdP(6) 

Sodium i 

Na 

--CO 2 

90 

294 

AdP(4) 

1 Na 

- -vac. 

100 

206.4 

PR(1) 


1 Na 

- -vac. 

250 

199 5 

PR(1) 

Tin. . ; . 

Sn. 

--H 2 

253 

526 

PM(1) 

“ 1 Sn. . 

--H* 

878 

508 

ZA(4) 

Zinc. 

Zn. .. 

--H 2 

477 

763 

AC(1) 


Zii 

- -air 

690 

708 

1 

JKl) 
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SURFACE TENSION OF FUSED SALTS 


Substance 

Gas 

Tem- 

pera- 

ture 

"C 

Surface 

tension 

y 

Refei- 

ences 

Name 

Formula 

Barium chloride 

BaCh 

- -air 

M.P. 

171 


ZA(?) 

Bismuth tnbromide 

BiBrs 

- -nitrogen 

442 

46 

2 

ZA(1) 

“ 

BiBri. 

- -nitrogen 

260 

66 

6 

ZA(1) 

“ trichloride 

BiCh 

- -nitrogen 

382 

62 

0 

ZA(l) 


BiCls 

- -nitrogen 

271 

66 

2 

ZA(1) 

Calcium chloride 

CaCh 

- -air 

M.P. 

162 


ZA(2) 

Cesium bromide . 

CsBr 

- -nitrogen 

658 

81. 

8 

ZAfl) 

“ chloride 

CsCl 

- -nitrogen 

664 

89. 

2 

ZA(1) 

“ fluoride 

CsF. 

- -nitrogen 

723 

104 

5 

ZA(1) 

“ iodide 

Csl. 

- -nitrogen 

654 

73 

1 

ZA(I) 

“ nitrate 

CsNO 

- -nitrogen 

426 

91 

8 

ZA(1) 

“ sulfate 

CsiSOi 

- -nitrogen 

1036 

111 

3 

ZA(1) 

I.ead chloride 

PbCh. 

- -air 

490 

138 


BD(1) 


PhCh 

- -air 

539 

131 


BD(1) 

Liihiuni chloride . 

LiCl 

- -nitrogen 

614 

137 

8 

ZA(1) 

“ “ 

LiCl 

- -nitrogen 

1075 

104 

8 

ZA(1) 

“ fluoride 

LiF. 

- -nitrogen 

868 5 

249 

6 

ZA(1) 


LiF . 

- -nitrogen 

1270 

200 

1 

ZA(1) 

“ nitrate 

LiNOs 

- -nitrogen 

369 

111 

5 

ZA(1) 


LiNOa 

- -nitrogen 

609 

96 

2 

ZA(1) 

“ sulfate 

LiSOi . 

- -nitrogen 

860 

223 

8 

ZA(1) 

“ “ . . . 

LiSOi 

- -nitrogen 

1214 

200 

3 

ZA(1) 

Potassium mctaboiate. 

KBr. 

- -nitrogen 

992 

123 

5 

ZA(1) 

“ bromide 

KBr 

- -nitrogen 

775 

85 

7 

ZA(1) 

“ “ 

KBr 

- -air 

M.P. 

83 

5 

ZA(1) 

“ “ 

KBr 

- -nitiogen 

887 

77 

8 

ZA(1) 

“ chloiide 

KOI. 

- -nitrogen 

909 

88 0 

ZA(1) 


KCl 

- -nitrogen 

1064 

77 

2 

ZA(l) 


KCl.. 

- -nitrogen 

1167 

69 

6 

ZA(1) 

“ 

KCl 

- -air 

M.P. 

98 4 

ZA(1) 

“ cvanide 

KCN 

- -air 

M.P. 

96 

1 

ZA(2) 

“ dichromate. 

KzCrif)? 

- -nitiogen 

420 

140 

1 

ZA(1) 


KiCnOi 1 

- -nitrogen 

636 

136 

0 

ZAfl) 

“ fluoride j 

I KF 

- -nitrogen 

913 

138 4 

ZAfl) 

“ “ i 

KF 

- -nitrogen 

1310 

104 

9 

ZAfl) 

“ rnol>bdate ; 

K 2 M 0 O 4 1 

- -nitrogen 

931 

150 

5 

ZAfl) 

“ “ 

K 2 M 0 O 4 

- -nitrogen 

1522 

112 

6 

ZAfl) 

“ nitrate 

KNO» 

- -nitrogen 

380 

110 

4 

ZAfl) 

“ “ 

KNO* 

- -air 

414 

100 

7 

ZAfl) 

" wetttphosphate 

' KPO, 

- -nitrogen 

897 

166 

5 

ZAfl) 

KPO,. . 

- -nitiogen 

1206 

133 

5 

ZAfl) 

“ “ “ 

KPO, 

- -nitrogen 

1536 

100 

3 

ZAfl) 

“ sulfate. 

K 2 SO 4 

- -nitiogen 

1070 

143 

7 

ZAfl) 

“ “ 

K 28 O 4 

- -nitrogen 

1306 

128 

8 

ZAfl) 

.. «« 

K 2 SO 4 

i - -nitrogen 

1656 

106 

8 

ZAfl) 

‘‘ tuni^tate 

K 2 WO 4 

- -nitiogen 

925 

161 

0 

ZAfl) 

K 2 WO 4 

- -nitrogen 

1520 

106 

6 

ZAfl) 

Rubidium bromide. 

RbBr. 

- -nitrogen 

729 

87 

7 

ZAfl) 

“ chloride 

RbCl 

- -nitrogen 

750 

96 

7 

ZAfl) 

“ “ _ 

RbCl 

- -niti ogen 

933 

79 9 

ZA(l) 

**. • 1 

RbCl 

! - -nitrogen 

1150 

61 

4 

ZAfl) 

fluoride 

RbF 

- -nitrogen 

803 

127 

2 

ZAfl) 

' ‘ iodide 

Rbl 

- -nitrogen 

673 

79 

4 

ZA(l) 

“ nitrate 

RbNOi 

- -nitrogen 

327 

107 

5 

ZAfl) 

“ sulfate 

Rb2804 

- -nitrogen 

1086 

132 

6 

ZAfl) 

Silver bromide 

AgBr 

j - -air 

M.P. 

121 

4 

AdPf6) 

‘ ‘ chloride 

AgCl. 


452 

126 

5 

ZAf3) 


AgCl 

i " 

494 

121 

6 

ZA(3) 

Sofiium bromide. 

NaBr 

! - -nit rogen 

985 

90 

0 

ZA(l) 

“ '* 

NaBr 

!..air 

M.P. 

102 

8 

ZA(1) 

“ tetraborane deriv. 

NaBOi 

- -nitrogen 

1016 

193 

7 

ZAfl) 

'* chloride 

NaCl . 

- -nitrogen 

803 

113 

8 

ZA(l) 


NaCl. 

, - -nitrogen j 908 

106 

4 

ZA(1) 



SURFACE TENSION OF FUSED SALTS (Continued) 


Substance 

Gas 

Tem- 

pera- 

Surface 

Refer- 




ences 

Name 

Formula 

ture 

•c 

y 

Sodium chloride 

NaCl . . 

- >nitrogen 

996 

99.7 

ZA(1) 

NaCl ... 

- -nitrogen 

1080 

94.0 

ZA(I) 

“ “ , 

NaCl . . . 

- -nitrogen 

1172 

88.0 

ZA(1) 

“ fluoride 

NaF .. 

- -nitrogen 

1010 

199.5 

ZAfl) 


NaF 

- -nitrogen 

1263 

173.1 

ZA(1) 


NaF . . 

- -nitrogen 

1546 

143.5 

ZA(1) 

“ iodide . . 

Nal. 

- -air 

M.P. 

93.9 

ZA(1) 


Nal 

- -nitrogen 

861 

77.6 

ZA(1) 

“ molybdate . . 

NaMo04. 

- -nitrogen 

699 

214.0 

ZA(1) 

nitrate 

NaNOs 
NaNO» . 

- -nitrogen 

- -nitrogen 

322 

602 

119.7 

103.4 

»!( 


NaNOa 

- -nitrogen 

738 

93.7 

ZA(1) 


NaNOj 

- -nitrogen 

613 

108.9 

ZA(1) 

“ mrtaphoephate . . 

NaPOa. 

- -nitrogen 

827 

197.6 

ZA(1) 

NaPOa. 

- -nitrogen 

1617 

i 147.5 

ZA(1) 

sulfate 

NaSOa 

- -nitrogen 

900 

194.8 

ZA(1) 

NaSOa 

- -nitrogen 

1077 

184.7 

ZA(1) 

" tungstate 

NaWOa. 

- -nitrogen 

710 

203.3 

ZA(1) 

Sulfur 

S 

- -air 

445 

38.97 

JS(1) 

Tin chloride 

SnCh . . 

nitrogen 

307 

97.0 

ZA(1) 

SnCh . 

nitrogen 

405 

89.0 

ZA(1) 

.... ; 

SnCb 

nitrogen 

480 

81.6 

ZA(1) 


SURFACE TENSION OF VARIOUS LIQUIDS 


Substance | 

In contact 

Tem- 

perar 

Surface 

tension 

Refer- 

Name 

Formula 

with 

ture 

‘‘C 

dynes/ 

cm. 

ences 

Acetaldehyde 

CiH»0 

--vapor 

20 

21 2 

AC(5) 

Acetaldoxime 

r 2 H.NO 

--vapor 

35 

30 1 

JP(l) 

.\cetamide 

C2H,N0 

--vapor 

85 

39.3 

JS(3) 

Acctanilidt 

ChH»NO 

- -vapor 

120 

35.6 

JS(3) 

.Acetic acid . 

C 2 H 4 O: 

--vapor 

10 

28.8 

ZC(1) 

“ “ 

C2H40- 

--vapor 

20 

27.8 

ZC(1) 

4. 14 

C 2 H 4 O. 

--vapor 

60 

24.8 

AC(1) 

“ anhydride 

C 4 H 0 O. 

- -vapor 

20 

32 7 

AC(6); 

GC(1) 

Acetone 

r»H<,o 

- -air or vapor 

20 

26 21 


C3H,.0 

- -air or vapor 

20 

23.70 


41 

C»H<.0 

- -air or vapor 

40 

21 16 


Acetonitridc 

CzHjN 

--vapOT 

20 

29,30 

BF(1) 

Acetophenone 

Acetyl chloride 

CsHiO 

--vapor 

20 

39.8 

C 2 H 3 CIO 

--vapor 

14 8 

26 7 

JS(4) 

Acetylene 

C2H* 

--vapor 

-70 5 

16 4 

JS(3) 

Acetylaalicylic acid 

CzHsOi 

--vapor 

25 9 

60 06 

GC(«) 

Allyl alcohol 
“ isothiocyauati- 

C,H,.0 

- -air or vapor 

20 

25 8 

CaH,04 

- -air or vapor 

20 

34 5 

AC(7); 

GC(1) 

JP(6a) 

Ammonia 

NHs... 

--vapor 

11 1 

23 4 


NH, 

- -vapor 

34.1 

18 1 

JP(6a) 

Aniline 

CcH-N ! 

- -vapor 

20 

42 9 

“ 

CoH;N 

--air 

10 

44.10 


“ 

CeHrN 

--air 

50 

39.4 


Argon 

A.. 

--vapor 

-188 

13 2 

JS(2) 

Azoxybcniene 

C7H4aN20 I 

- -vapor 

51 

43 34 

JS(6) 

Benzaldehydc 

CrHaO 

- -air 

20 

40.04 

AC(8), 

(») 

Bcniqne 

CuHfi . 

--air 

10 

30 22 

CeH. . 

--air 

20 

28 88 ’ 



CoHo. . . 

- -air satu- 
rated with 
vapor 

20 

28 89 

rM(3) 
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SURFACE TENSION OF VARIOUS LIQUIDS (Continued) 


Substance 

In contact 

pera- 

1 Surface 
tension 

1 

Refer- 

Niiinc 

Formula 

I with 

ture 

"C 

j dynes/ 
cm. 

cnees 

Benzene 

Cr.Hf. 

- -vapor 

30 

27 56 


Benzoniirile 

CtH^N 

- -air or vapor 

20 

39 06 


Benaophenone 

ChsHioO 

- -air or vapor 

20 

45 1 


Benzvlamme 

CvHgN 

- -vapor 

20 

39 5 

JS(3) 

Benzyl alcohol 

CtHsO 

- -air or vapor 

20 

39 0 


Bromine 

Br2 

- -vapor 

20 

41 5 


Bromoform 

CHBr, 

- -vapor 

20 

41 53 

JP(2); 

p-Bromophenol 

C..H5BrO 

- -vapor 

74 4 

42 36 

AC(IO) 

JS(6) 

rf-sec-Butyl alcohol 

CiHioO 

- -vapor 

10 

23 5 

JS(7) 

7i-Butyl alcohol 

r4H,oO 

- -air or vapor 

0 

26 2 


C 4 H 10 O 

- -air or vapor 

20 

24 6 


“ “ “ 

(hHioO 

- -air or vapor 

50 

22 1 


^er<-Butyl alcohol 

C,H,oO 

- -air or vapor 

20 

20 7 

JS(8); 

n-Butylamine 

C4HmN 

- -nitrogen 

41 

19 7 

AC(ll) 

ZA(1) 

n-Butyric acid 

C,H.O. 

- -air 

20 

26 8 


Carbon bisulfide 

CSi 

- -vapor 

20 

32 33 

AC(7) 

dioxide 

CU* 

- -vapor 

20 

1.16 

VK(1); 

k:a); 

(*) 

PRRd) 

.. 

C^02 

- -vapor 

-25 

9.13 

“ tetrachloride 

CCh 

- -vapor 

20 

26 96 

“ “ 

ecu . 

- -vapor 

100 

17 26 

1 PRS(l) 

it ii 

rcis 

- -vapor 

200 

6 53 

1 PRS(l) 

“ monoxide 

CO 

- -vaiKir 

-193 

9 8 

! JS(2) 

“ “ 

CO 

- -vapor 

-203 

12 1 

JS(?) 

('hloroacetic acid 

f\H,0102 

- -nitrogen 

80 2 

33 3 

ZA(1) 

Chloral 

CoHCUO 

- -vapor 

19 4 

25 34 

JS(4) 

Chlorine 

C 12 

- -vapor 

20 

18 4 

JP(3) 

“ 

Cl- 

- -vapor 

30 

25 4 

ZE(1) 

“ 

Ch 

- -vapor 

-40 

27 3 

ZE(1) 


Ch 

! - -vapor 

-50 

29 2 

ZE(1) 

“ 

Ch 

- -vapor 

-60 

31 2 

ZE(1) 

Chloroform 

CHCh 

- -air 

20 

27 14 

ACiS) 

Dichloroacetic acid 

C2H.Cl20-> 

- -nitrogen 

25 7 

35 4 

ZA(1) 

Diethylamiir- 

ranN 

- -air 

56 

16 4 

GC(1) 

Dietbylamliuc 

(hoH.oN 

- -vapor 

20 

34 2 

Diethyl carlionate 

C.HioOi 

- -air 

20 

26 31 


“ oxalate 

(\Hu.Oi 

- -vapor 

20 

32 0 

JS(5) 

A(\13); 

“ irfithalati^ 

C,2HhOi: 

- -vapor 

20 

37 5 

C.CX1) 

“ sulfate 

CMIioOi 

- -air 

13 

34 61 

JS(5) 

Dimeth^’lamine 

1 (CH3)2NH 

- -nitrogen 

0 

18 1 

JR(4) 

CaHvN 

- -nitrogen 

5 

17 7 

ZA(1) 

Dimethylanihne 

C 8 H 11 N 

- -air or vapor 

20 

36 6 

l,5-Dimethyl-2-phenyl-3- 

pyrazolone 

Ci.H.uNoO 

- -vapor 

25 9 

63 63 

C,C( 2 ) 

Dimethyl sulfat<’ 

f^HsOtS 

- -air 

18 

40 12 

JS(5) 

Diphenylamine 

CnHuN 

- -air or vapior 

80 

37 7 

Ethyl aectaU 

CaHsO- 

- -air 

0 

26 5 


“ “ 

CtHsOu 

- -air 

20 

23 9 


“ “ 


- -air 

50 

20 2 


“ ai^toacetaU- 

('..HloO? 

- -air or vapor 

20 

32 51 


“ alcohol 

CzHfiO 

- -air 

0 

24 05 


“ “ 

CjHbO 

- -vapor 

10 

23 61 


“ “ 

CaHaO 

- -vapor 

20 

22 75 



CiR^O , 

- -vapiir 

30 

21 89 


Ethylamine 

C 2 H 5 NH 2 

- -nitrogen 

0 

21 3 

JP(4) 

C 2 H 7 N 

1 - -nitrogen 

9 9 

20 4 i 

ZA(1) 

Ethyl b(*nzenc, 

“ benzoate 

ChHio 

- -vapor 

20 

29 20 

C#HioO-j 

- -vapor 

20 

35 5 



I71>4 



SUKFACE TENSION OF VARIOUS UQUIDS (Contlaned) 


Substance ! 


Tern- 





In contact 

pera- 

tiu% 

"C 

tension 


Name 

Formula 

with 

dynes/ 

cm. 

ences 

Ethyl bromide 

CiHiBr 

--vapor 

20 

24 15 

AC(8) 

cmnamate . 

CuHijOa 

--air 

20 

38 37 

Ethylene bromide . . 

C2H4Br2 

- -vapor 

20 

38 75 

JP(*) 

“ chloride 

C 2 H 4 CI 2 . 

- -a ir 

20 

32 2 

AC(7a) 

oxide . 

(CHslaO 

- -vapor 

0 

27 6 

ZC(S) 


(CH2)20. 

- -vapor 

-20 

067 

ZC{S) 

Ethyl ether 

C 2 H 6 N 02 

- -vapor 

20 

17 01 

C 4 H 10 O 

--vapor 

50 

13 47 


“ formate . 

CjHfcth 

- -air or vapor 

20 

23.6 


“ iodide 

C 2 HSI 

--vapor 

20 

29.4 

PRS(l) 

AC(14); 

“ mtrate 

C2H,NOi 

- -air or vapor 

20 

28 7 

-fZ-Ethyl lactate 

C 5 H 10 O 4 

--air 

20 

29 9 

GC(1) 

Ethylmercaptan . . 

Ethyl salicylate . . . 

C 2 H 2 S 

C 2 H 10 O 3 

- -air or vapor 

- -vapor 

20 

20 5 

22 5 

38 33 


Formanude ... . 

CHaNO 

- -vapor 

20 

58 2 

Formic acid 

CH 2 O. 

--air 

20 

16,2 

WN{1) 

Furfural . 

CsHaG* 

- -air or vapor 

20 

43 5 

AC(14); 

GC(1) 

ZK(1) 

Gelatin solution (1%) 


- -water 

2 85 

8 3 

Glycerol 

CaHnOa 

--air 

20 

63 4 

“ 

CaH^O* 

--air 

90 

58 6 


“ 

CsHsOa 

--air 

150 

51 9 


Glycol. 

Helium 

C 2 H 6 O 2 

He 

- -air or vapor 

20 

47.7 

AC(15); 

JS(4) 

- -vapor 

-269 

12 

AS(1) 


Ho 

- -vapor 

-270 

.239 

AS(1) 

** 

H.‘ 

- -vapor 

-271 5 

353 

AS(1) 

ri -Hexane 

C\Hu 

--air 

20 

18 43 

Hydrasine 

N 2 H 4 

- -vapor 

25 

91 5 

AC(1*) 

Hydrogen 

H? 

i - -vapor 

-255 1 

2 31 

JB(1) 

“ eyamde 

HCN 

! - -vapor 

17 

18 2 

ZE(1) 

” peroxide 

H 2 O 2 

- -vapor 

18 2 

76 1 

AC(16) 

Isulmtyl alcohol 
“ amine 

C 4 H 10 O 

--vapor 

20 

23 0 

r4HuN 

; - -air 

68 

17 6 

GC(1) 

“ chloride. . . 

C4HfCl i 

i - -air 

20 

21 94 

AC(8); 

GC(1) 

Isobutyric acid 

CaH^O! 

--air or vapor 

20 

25 2 

Isopropyl alcohol . 

CiHsO 

- -air or vapor 

20 

1 21 7 

JS(*); 
AdP(6) 
FS(1) • 

Mercury 

58 

--vapor 

20 

1484 

** 

Hr 

- -air 

25 

473 

AC(16) 

Methyl acetate. 

i clkeO* 

- -m vacuo 

- -air or vapor 

90 

20 

490 

24 6 

PM(S) 

“ alcohol.. 

CH 4 O 

--air 

0 

24 49 

ACdll 

«4 >4 

rH40. 

1 - -air 

20 

22 61 

AC(17) 

44 44 

CH 4 O. 

i - -vapor 

50 

20 14 


Methylaminc. . 

CHaNHa 

1 - -nitrogen 

-12 

22 2 

CHsN. 

1 - -vapor 

-20 

23 0 

ZA(1) 

Methylanilinc 

CHaNHt 

- -nitrogen 

-70 

29 2 

JP(4) 

C 7 H 2 N . 

- -air or vapor 

20 

39.6 

Methyl bensoate . 

CsHn02 

--air or vapor 

20 

37.6 

JP(5); 

GCd) 

ZC(8) 

“ ether . . 

(CH,)*0 . 

--vapor 

-10 

16 4 

Methylene chloride 

(CH»)«0 . 

--vapor 

-40 

21 

ZC(8) 

CH 2 CI 2 . 

--air 

20 

50 76 

AOdO) 

Methyl ethyl ketone . 

CiHaO. 

--air or vapor 

20 

24 6 

ASd); 

AC(») 

AC(17) 

Methyl formate. 

C 2 H 4 O 2 . 

--vapor 

20 

25 08 

** iodide 

CHd 

- -a ir 

43 5 

25 8 

GCd) 

“ propionate 

CxUnCh . . 

- -air or vapor 

20 

24 9 

salicylate. 

“ sulfide 

ChHsO,. . . . 

- -nitrogen 

94 

31 8 

ZAd) 

C2H,.S 

- -vapor 

11 1 

26 50 

JP(«) 
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SURFACE TENSION OF VARIOUS LIQUIDS (Continued) 


Substance 

In contact 

Tem- 

pera- 

Surface 

tension 

Refer- 

Name 

Formula 

with 

ture 

“C 

dynes/ 

cm. 

ences 

Neon 

Ne.. 

- -vapor 

-248 

5.50 

JP(») 

Nitrobenaene 

CeHsNOa. 

- -air or vapor 

20 

43 9 

Nitroethane 

CaHjNOa. . 

- -air or vapor 

20 

32.2 

JS(4) 

JS(3) 

Nitrogen 

Na 

- -vapor 

-183 

6 16 


Na.. . . 

- -vapor 

-193 

8 27 

JS(2) 

“ 

Na .. 

- -vapor 

-203 

10.53 

JS(2) 

“ tetra oxide 

N 2 O 4 . 

- -vapor 

19 8 

27 5 

JS(4) 

Nitromethane 

CHaNOa 

- -vapor 

20 

36 82 

AC(8) 

Nitrous oxide 

NaO 

- -vapor 

20 

1 75 

VK(1) 

7j-0ctane 

CsHis. 

- -vapor 

20 

21 80 

n-Octyl alcohol 

C«Hi,0 

- -air 

20 

27 53 

AC{12) 

Oleic acid 

CisHatOa 

- -air 

20 

32 50 

PRS(l); 

AC(1*) 

Oxygen 

Ch.... 

- -vapor 

-183 

13 2 

JS(J!) 

“ (66%). 

Oa. . . 

- -air 

-190 5 

12 2 

BF(1) 


Oa.. 

- -vapor 

-193 0 

15.7 

JS(2) 

“ 

Oa . 

- -vapor 

-203 

18 3 

JS(2) 

Paraldehyde 

CeHiaOj 

--air 

20 

25 9 

AC(15); 

AdP(6) 

Phcnetole 

CsHioO 

- -vapor 

20 

32 74 

Phenol 

CoHflO 

- -air or vapor 

20 

40 9 


‘‘ 

CeHaO 

- -air or vapor 

3 

39 88 


Phenythydrazine 

CeHsNa 

• -vapor 

20 

46 1 

JS(3) 

Phosphorus tri bromide 
“ trichloride 

PBra 

--air 

24 

45 8 

JS(5) 

PCla 

- -vapor 

20 

29 1 

“ triiadide 

Ph 

- -vapt)r 

75 3 

56 5 

ZA(1) 

Propionic acid 

CsHaOa 

- -vajKir 

20 

26 7 

•n-Propyl alcohol 

OaHnO 

- -vapor 

20 

23 78 

PM(2) 

n-Propylamine 

CaHaN.. 

- -air 1 

20 

22 4 

GC(1); 

JS(3) 

Propyl bromide 

CaHtBr 

- -vapor 

71 ' 

19 65 

GC(1) 

n-Propyl chloride 

('aHrBr 

--air 

47 

18 3 

.\dC(6) 

n-Propyl formate 

C^HsOa 

- -vapor 

20 

24 5 


Pyndme 

CiHsN ! 

--air 

20 

38 0 


C^Doline 

C 9 H 7 N 

--air 

20 

45 0 


Ricinoleic acid 

C iHHa40a 

1 - -air 

IR 

35 81 

PRS(I) 

Selemum 

Se 

j - -air 

217 

92.4 

AdP(4) 

Styrene 

CmHh 

- -air 

19 

32 14 

PRS(l) 

T etrabromoethane 

CaHaBra. 

j - -air 

20 

49 67 

AC(8); 

ZC:(2) 

Tetrachloroethane 

CaHaCU 

1 - -air 

22 5 

36 03 

zr( 2 ) 

T e trachlorot'they lene 

C 2 CI 4 

1 - -vapor 

20 

31 74 

A(X1«) 

Toluene 

CtHh 

- -vapor 

10 

27 7 


“ 

CtHh 

- -vapor 

20 

28 5 


“ 

CtHs 

- -vapor 

30 

27 4 


m-Toluidine 

CvHaN . 

- apor 

20 

36 9 

AC(IO) 

o-Toluidine 

CvHaN 

- -air or vapor 

20 

40 0 


Tnchloroacx'tic acid 

CaHCliOa 

- -nitrogen 

80 2 

27 8 


2-T richlorethane 

CaHaCla 

- -air 

114 

22 0 

GC(1) 

Tncthyl phosphate 

CaHuAP 

- -air 

15 5 

30 61 

JS(6) 

Tnmethylamine 

C»H»N 

- -nitrogen 

-4 

17 3 

ZA(1) 

Tnphenyl carbmol 

CjoHiflC 

- -vapor 

165 8 

30 38 

JS(6) 

Vinyl acetate 

CHaCHOCOOH, 

- -vapor 

20 

23 95 


CHaCHOCO'CHa 

--vapor 

25 

23 16 


“ ** 

CHaCHOCOCn* 

- -vapor 

30 

22 54 


Water 

H 2 O 

j - -air 

18 

74 31 

AdP(7) 

•* 

HaO 

- -air 

18 

73 9 

AdP(7) 


HaO 

j - -air 

25 9 

71.6 

GC(2) 

rn-Xylene 

ChHio, . 

! - -vapor 

20 

28 9 

o-Xylene 

//-Xylene 

ChHio. . 

’ - -air 

20 

30 10 


ChHio. 

j - -vapor 

20 

28 37 
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VISCOSITY 


The viscosity of a substance is defined as the tangential force per unit 
area of either of two horizontal planes at unit distance apart, one of which is 
fixed, while the other moves with unit velocity, the space being filled with 
the substance. , , „ 

In the case of a liquid flowing slowly through a long tube of small diameter, 
the volume V of liquid which escapes in a time t is given by the equation, 


V 



where t is the difference in pressure between the two ends of the tube; r, its 
radius; /, its len^h, and v, the viscosity. (Law of Poiseuille.) 

A more comi^ete equation is now generally used: 

irdor^t /, mt^\ 

" “ 80 (r+T)A* T) 


where if is the viscosity; d, the density in g/cm®; r, the radius, and I, the 
length, of the tube in cm; Q, the volume in cm* discharged in / sec.; X, a 
correction to the length of the tube; h, the average head in cm; m, the coeffi- 
cient of the kinetic energy correction, g, the acceleration due to gravity 

in cm/sec.*; t, the mean velocity in cm/sec. See Technologic Papers of the 
Bureau of Standards 100 and 112, 1017 and 1918, for a full discussion 
Viscosity is expressed in dyne-seconds per cm* or poises. The centipoise 
(cp) is 0.01 poise. 

Spectfle nscosity is the ratio of the viscosity of any substance to that of 
water at 0® C or other specified temperature. Since the viscosity of water 
at 20® <3 is 1,0050 centipoises, the viscosity of any substance expressed in 
centipoises is approximately e(iual to its specific viscosity referred to water 
at 20® C. . . . . , . 

Kinematic viscosity is the ratio of the viscosity to the density 
fluidity is the reciprocal of viscosity. 


VISCOSITY OF WATER BELOW 0^ C 


White-Twining, 1914 


Temperature 

Viscosity 

centipoises 

Temperature 

Viscosity 

centipoises 

0® C 

1 798 

-7 23 

2 341 

-2.10 

1.930 

-8 48 1 

2 458 

-4 70 

2 121 

-9 30 1 

2.549 

-0 20 

2 250 
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VISCOSITY AND FLUIDITY OF WATER 

0-100® c 


Bingham and Jackson, Bull. Bur. Stds. 14 , 75 (1918) 


Temp. 

Fluidity 

1/poises 

Viscosity 

ccnti- 

poises 

Specific 
viscosity 
(0° C) 

Temp. 

°C 

Fluidity 

l/poises 

Viscosity 

centi- 

poises 

Specific 
viscosity 
(0° C) 

0 

55,80 

1 7921 

1.0000 

50 

182 . 00 

0.5494 

0.3066 

1 

57 76 

1.7313 

.9661 

51 

185.05 

.5404 

. 3015 

2 

59.78 

1.6728 

.9334 

52 

188 14 

.5315 

.2966 

3 

61 . 76 

1 6191 

.9035 

53 

191 23 

.6229 

.2918 

4 

63.80 

1.5674 

.8746 

54 

194.34 

.5146 

.2871 

5 

65 84 

1 5188 

.8475 

55 

197 45 

. 6064 

.2826 

6 

67 90 

1.4728 

.8218 

56 

200.62 

.4985 

.2782 

7 

70 01 

1 4284 

.7971 

57 

203 78 

.4907 

2738 

8 

72 15 

1 3860 

7734 

58 

206 95 

.4832 

.2696 

9 

74 28 

1 3462 

.7512 

59 

210.13 

.4759 

.2656 

10 

76.47 

1 . 3077 

.7297 

60 

213 33 

.4688 

.2616 

11 

78 66 

1 2713 

.7094 

61 

216 54 

.4618 

.2577 

12 

80.89 

1 2363 

,6899 

62 

219 80 

.4550 

.2539 

13 

83 14 

1 2028 

.6712 

63 

223 07 

.4483 

. 2502 

14 

85 40 

1 . 1709 

.6534 

64 

226.34 

.4418 

. 2465 

15 

87 . 69 

1 1404 

.6363 

65 

229 64 

4355 

.2430 

16 

i 90 00 

1 nil 

6200 

66 

232 94 

4293 

.2396 

17 

92 35 

1 0828 

. 6042 

67 

236 25 

.4233 

.2362 

18 

94.71 

1 0559 

5892 

68 

239.57 

.4174 

.2329 

19 

97.10 

j 1 0299 

.5747 

69 

242.91 

.4117 

.2297 

20* 

99 50 

1 1 0050 

. 5608 

70 

246.26 1 

.4061 

.2266 

21 

101 94 

! 9810 

5474 

71 

249 63 

.4006 

.2235 

22 

104 40 

9579 

.5345 

72 

253 02 

.3952 

.2205 

23 

106 86 

9358 

,5222 

73 

256.42 

.3900 

.2176 

24 

109 38 

.9142 

.5101 

74 

259 82 

.3849 

.2148 

25 

111 91 

.8937 

4987 

75 

263 25 

3799 

.2120 

26 

114 45 

.8737 

4875 

76 

266 67 

.3750 

2093 

27 

117 03 

.8545 

.4768 

77 

270.12 

.3702 

.2066 

28 

119.62 

.8360 

4665 i 

78 

273 . 57 

.3655 

.2040 

29 

122.25 

.8180 

.4564 

79 

277.04 

.3610 

.2014 

30 

124 89 

8007 1 

4468 

80 

280 53 

.3565 

. 1989 

31 

127 54 

7840 

4375 

81 

284 03 

.3521 

. 1965 

32 

130 22 

.7679 

4285 

82 

287 53 

.3478 

.1941 

33 

132 93 

7523 1 

4198 

83 

291 03 

.3436 1 

. 1917 

34 ' 

135.66 

.7371 

4113 

84 

294 54 

.3395 

.1894 

35 

138 40 

.7225 

. 4032 

85 

298 06 

. 3355 

.1872 

36 

141 15 

7085 

3953 

86 

301 63 

.3315 

1850 

37 

143 95 

6947 

3876 

87 

305 21 

3276 

.1828 

38 i 

146 76 

.6814 

3802 

88 

308 78 

.3239 

.1807 

39 i 

149 60 1 

.6685 

.3730 

89 

312.35 

3202 

.1787 

40 

152 45 

6560 

3661 

90 

315 92 

.3165 

.1766 

41 

155 30 

6439 

. 3593 

91 

319 53 

3130 

.1747 

42 

158 20 

6321 

3527 

92 

323.13 

3095 

. 1727 

43 

161.11 

.6207 

3464 

93 

326 74 

.3060 

. 1707 

44 

164.02 

.6097 

.3402 

94 

330 38 

.3027 

.1689 

45 

167 00 

. 5988 

3341 

95 

334.01 

.2994 

.1671 

46 

169.97 

. 5883 

.3283 

96 

337 65 

2962 

. 1653 

47 

172.95 

5782 

.3226 

97 

341 30 

.2930 

. 1635 

48 

175.95 

. 5683 

.3171 

98 

344 96 

2899 

.1618 

49 

178.95 

5588 

,3118 

99 

348 63 

.2868 

1600 

50 

182.00 

5494 

.3066 

100 

352 30 

.2838 

1584 


* The viscosity of water at 20.20° C is 1.0000 centipoise. 
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VISCOSITY OF WATER 

Ab«Te 100° c 


Pressure is that of the saturated vapor at the temperature indicated 


T °C 

Viscosity 

cp 

H 

o 

O 

Viscosity 

cp 

T “C 

Viscosity 

cp 

101 

0 282 

106 

.267 

120 

.232 

102 

1 .279 

107 

.264 

130 

.212 

103 

.276 

108 

.262 

140 

.196 

104 

.273 

109 

.259 

150 

1 . 184 

105 

.270 

110 

1 .256 

i 

160 

.174 


VISCOSITY OF LIQUIDS 

Viscosity of liquids in centipoises (cp) including elements, inorganic and organic com- 
pounds and mixtures. 


Liquid 

Temp. 

"C 

Viscosity 

cp 

Ref. Liquid 

Temp 

“C 

V iscosity r 

cp 

Acetaldehyde 

0 

2797 

16 Allyl alcohol 

0 1 

2 145 11 


10 

2557 

16 

15 

1 49 99 


20 

22 

26 

20 

1 363 11 

Acetanilide 

120 

2 22 

2 1 

30 ' 

1 07 99 


130 

1 90 

11 

40 

.914 11 

Acetic acid 

15 

1 31 

79 1 

70 

553 11 


18 ! 

1 30 

22 lAllylaminc 

130 

.506 26 


25 2 

1 155 

63 |'.\llyl chloride 

15 

347 99 


30 

1 04 

79 

30 . 

.300 99 


41 

1 00 

22 Ammonia 

-69 

476 76 


59 

70 

22 

-50 

317 85 


70 

.60 1 

22 

-40 

.276 85 


100 

43 

22 II 

-33 5 

255 85 

anhydride 

0 

1 24 

22 ;»(-Aniyl acetate 

11 

1 58 35 


15 

1 971 

79 i' 

45 

805 27 


18 

90 

22 !1 alcohol 

15 

4 65 99 


30 

.783 

79 I 

30 

2 99 99 


100 

49 

22 ether 

15 

1 188 72 

Acetone 

-92 5 

2 148 

62 Aniline 

-6 

13 8 55 


-80 0 

1 487 

62 

0 

10 2 .55 


-59 6 

932 

62 ! 

5 

8 06 55 


-42 5 

695 

62 1 

10 

6 50 5.^ 


-30 0 

575 

62 

15 

5*31 55 


-20 9 

510 

62 

20 

4 40 65 


-13 0 

.470 

i 22 

25 

3 71 55 


-10 0 

450 

22 

30 

3 16 55 


0 

.399 

62 

35 

2 71 r»5 


15 

337 

72 

40 

2 37 55 


25 

316 

60 

50 

1 85 55 


30 

295 

72 

60 

1 51 55 


41 

.280 

22 

70 

1 27 55 

Acetonitrile 

0 

.442 

16 

80 

1 09 55 


15 

375 

79 

90 

935 55 


25 

.345 

31 

100 

825 55 

Acetophenone. . 

11 9 

2 28 

39 lAni^ol 

0 

1 78 86 


23 6 

1 59 

96 1 

20 

1 32 86 


25 0 

1 617 

48 { 

40 

1 12 86 


50 0 

1 246 

48 lAiitiraony, Uq. 

645 

1 55 105 


80 0 

734 

19 1 

700 

1 26 105 

Air, Uq 

-192.3 

.172 

40 1 

800 

1 08 105 

Alcohol See 



I 

850 

1 05 105 

Ethyl, Methyl, 



iBenzaldehydc 

25 

1 39 80 

etc. 



fBcnzene 

a 

0 

912 45 
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l^SCOSITY OP LIQUIDS (Contlnned) 


Liquid 

Temp. 

«c 

Viscosity 

cp 

Ref. 

Liquid 

Temp. 

®c 

Viscosity 

cp 

Ref. 

Benzene 

10 

.758 

45 

Butyric acid 

20 

1 540 

11 


20 

.652 

45 

40 

1.120 

11 


30 

.564 

45 


50 

.975 

11 


40 

.503 

45 


70 

.760 

11 


50 

.442 

45 


100 

.551 

11 


60 

.392 

45 

Cadmium, liq . 

349 

1.44 

32 


70 

.358 

45 

506 

1.18 

32 

Benzonitrile . 

80 

.329 

45 


603 

1.10 

32 

25 

1 24 

69 

Carbolic acid 

Benzophenone 

55 

4 79 

77 

See Phenol. 




Benzyl alcohol 

120 

1 38 

77 

Carbon dioxide. 

0 

.099 

8 

20 

5 8 

53 

liq , pres- 
sure that of 

10 

.085 

8 

Benzylamine 

25 

1.59 

26 

20 

.071 

8 

Benzylaniline 

33 

2 18 

14 

saturated 

30 

.053 

8 

Benzyl ether 

130 

1.20 

26 

vapor 




0 

10 6 

91 

disulfide 

-13 

.514 

22 


20 

5 33 

91 


-10 

.495 

22 

Bismuth. . . 

40 

3 21 

91 


0 

.436 

72 

285 

1 61 

38 


5 

.380 

72 


304 

1 662 

57 


20 

.363 

72 


365 

1 46 

38 


40 

.330 

11 


451 

1 280 

57 

Carbon tetra- 

0 

1 329 

59 

Bromine, liq 

600 

998 

57 

chloride 

15 

1 038 

59 

-4 3 

1 31 

52 


20 

.969 

65 


0 

1 241 

52 


30 

.843 

65 


12.6 

1 07 

52 


40 

.739 

65 


16 

1.0 

11 


50 

.651 

65 


19 5 

.995 

52 


60 

.585 

65 

o*Bromoaniliiie. 

28.9 

.911 

52 


70 

.524 

65 

40 

8 19 

102 


80 

.468 

65 

m>Bromoanilinc 

20 

6 81 

102 


90 

.426 

65 


40 

3 70 

102 


100 

.384 

65 

p-Broraoaniline 

Broinobenzene 

80 

1 70 

102 

Cetyl alcohol 

50 

13 4 

1 82 

80 

15 

1 81 

1 196 

102 

59 

Chlorine, liq 

-76 5 
-70 5 

.729 

.680 

52 

52 

Bromoform . 

30 

.985 

59 


-60 2 

616 

52 

15 

2 152 

72 


-52 4 

.566 

52 


25 

1 89 

94 


-35.4 

.494 

52 

Butyl acetate. . 

30 

1 741 

72 


0 

385 

52 

0 

1 004 

90 

Chlorobenzene 

15 

.900 

95 


20 

.732 

90 


20 

.799 

65 

7i-Butyl alcohol 

40 

563 

90 


40 

.631 

65 

-50 9 

36 1 

88 


80 

.431 

65 


-30 1 

14 7 

: 88 


100 

367 

65 


-22 4 

11 1 

88 

Chloroform. . 

-13 

.855 

22 


-14 1 

8 38 

88 


0 

.700 

36 


0 

5 186 

11 


8 1 

643 

49 


15 

3.379 

72 


15 

596 

59 


20 

2 948 

11 


20 

58 

50 


30 

2 30 

80 


25 

.542 

51 


40 

1 782 

11 


30 

.514 

59 


50 

1.411 

11 


39 

500 

22 


70 

.930 

11 

o-Chlorophenol. . 

25 

4.11 

30 

*ec-Butyl alcohol 
n^Butyl bromide 

100 

.540 

11 


50 

2 015 

30 

15 

15 

4.21 

.626 

72 

54 

m-Chlorophenol 
^Chlorophenol . 
C{q>per, liq . 

25 

50 

11 55 

4 99 

30 

30 

n-Butyl chloride 

15 

.469 

79 

1,085 

3.36 

105 

Butyl chloride. 




1,100 

3.33 

105 

tertiaiy . . 
/i-Butyl formate 

15 

.543 

108 


1,150 

3 22 

105 

0 

.940 

90 


1,200 

3.12 

105 

Butyric acid 

20 

689 

90 

o-Cresol. . 

40 

4.49 

86 

0 

2.286 

11 

m-Creadl . 

10 

43 9 

86 


15 

1 81 

99 


20 

i 

20 8 

86 
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VISCOSITY OF LIQUIDS (Continued) 


Liquid 

Temp- 

le 

Viscosity 

cp 

Ref 

Liquid 

Temp. 

°C 

Viscosity 

cp 

Ref. 

m-Cresol 

40 

6 18 

86 

Ethyl alcohol 

10 

1 466 

1 

p-Cresol 

40 

7 00 

86 


20 

1 200 

1 

(>eo9ote 

20 

12 0 

.63 


30 

1 003 

1 

Cyclohcptane 

13 5 

1 64 

84 


40 

834 

1 

Cyclohexane 

17 

1 02 

95 


50 

702 

1 

C'yt^lohexanol 

20 

68 

83 


60 

592 

1 

Cyclohexene 

13 5 

696 

84 


70 

504 

1 


20 

66 

53 

alcohol, anh 

-148 

8,470 

58 

Cycloottane 

13 5 

2 35 

84 


-146 

5,990 

58 

Cyclopcntane 

13 5 

493 

84 


-130 

467 

58 

rj-Decane 

20 

.92 

75 

aniline 

25 

2 04 

26 

Diethylamme 

25 

346 

24 

Ethylbenaenc 

17 

.691 

95 


25 

367 

26 

benzoate 

20 

2 24 

43 

Diethylanilme. 

.5 

3 84 

42 

bromide 

-120 

5 6 

56 


20 0 

2 18 

42 


-100 

2 89 

56 


25 0 

1 95 

26 


-80 

1 81 

56 

Diethylcarbinol 

16 0 

7 34 

99 


0 

487 

11 

Diethylketone 

15 

493 

99 


10 

441 

11 

DimethyUniline 

10 

1 69 

42 


15 

418 

59 


20 

1 41 

42 


20 

402 

1 1 


25 

1 285 

26 


30 

348 

59 


30 

1 17 

74 

n-Ethyl butyrate 

15 

711 

99 


40 

1 04 

42 

Ethyl carbonate 

15 

868 

79 


50 

91 

42 

Ethylene bro- 

0 

2 438 

U 

D imc thyl-et- 




mide 

17 

1 95 

9.5 

naphthylaminc 

130 

868 

26 


20 

1 721 

11 

Dime thy 1-/3- 





40 

1 286 

11 

naphtbylamme 

130 

952 

26 


67 3 

922 

T7 

Diphenyl 

70 

1 49 

75 


70 

903 

11 


100 

97 

75 


82 2 

750 

17 

Diphonylamine 

130 

1 04 

26 


99 0 

648 

17 

Dodecane 

25 

1 35 

87 

chloride 

0 

1 077 

22 

Ether (diethyl-) 

-100 ' 

1 69 

1 


15 

887 

72 


-80 

.958 

1 


19 4 

800 

22 


-60 

637 

1 


40 

652 

U 


-40 

.461 

1 


50 

565 

22 


-20 

362 

1 


70 

479 

11 


0 

2842 

1 

glycol 

20 

19 9 

75 


17 

.240 

95 


40 

9 13 

75 


20 

.2332 

1 


60 

4 95 

75 


25 

.222 

51 


80 

3 02 

75 


40 

.197 

1 


100 

1 99 

75 


60 

166 

1 

oxide 

-49 8 

577 

46 


80 

.140 

1 


-38 2 

488 

46 


100 

118 

1 


-21 0 

394 

46 

Ethj 1 acetate 

0 

582 

11 


0 

320 

46 


8 96 

516 

49 

Ethyl formate. 

20 

402 



10 

.512 

11 

iodide 

0 

727 

11 


15 

.473 

79 


15 

617 

72 


20 

.456 

11 


20 

592 

11 


25 

441 

48 


40 

495 

11 


30 

400 

79 


70 

391 

ll 


50 

.345 

48 

malate 

24 7 

3 016 

27 


75 

283 

48 

oxalate 

15 

2 31 

79 

alcohol 

-98 U 

44.0 

73 

propionate 

15 

564 

79 


-89 8 

28.4 

73 

Eugcnol 

0 

29 9 

91 


-71,5 

13.2 

73 


20 

9 22 

91 


-59 42 

8 41 

73 


40 

4 22 

91 


-52 58 

6 87 

73 

Fluorobeuzene 

20 

598 

65 


-32 01 

3 84 

73 


40 

.478 

65 


-17.69 

2 68 

73 


60 

389 

65 


-.30 

1 80 

73 


80 

.329 

65 


0 

1 773 

1 


100 

275 

65 


I7:t2 



VISCOSITY OP LIQUIDS (Conttaued) 


Liquid 

Temp. 

“C 

Viscoeity 

cp 

Ref. 

Liquid 

Temp. 

‘’C 

Formamide 

0 

7.65 

39 

Isobutyric acid. 

15 

Formic acid 

25 

3.30 

33 

30 

7.69 

2 3868 

5 

'isoeugcnol. . . 

25 


10 

2.262 

5 

Isoheptane. . . . 

0 


20 

1.804 

5 

20 


30 

1.465 

5 


40 


40 

1.219 

11 

Isohcxane 

0 


70 

.780 

11 


20 

Furfurol. 

100 

.549 

11 


40 

0 

2 48 

16 

Isopentane. . . 

0 

Glucose 

25 

1 49 

31 

20 

22 

9. 1 X 10« 

107 

Isopropyl alcohol 

15 


30 

6 6 X low 

107 

30 


40 

2 8 X 1011 

107 

Isoquinolino 

25 


60 

9 3 X 107 

107 

jlsosafrol 

25 


80 

6 6 X 105 

107 

Lead, liq 

350 

Glycerin 

100 

2 5 X 101 

107 

400 

-42 

6.71 X 10« 

58 


441 


-36 

2 05 X 10« 

58 


500 


-25 

2 62 X 105 

58 


551 


-20 

1 34 X 105 

58 


600 


-15 4 

6 65 X 101 

58 


703 


-10 8 

3 55 X 101 

58 


844 


-4 2 

1 49 X 101 

58 

Menthol, liq 

55 6 


0 

12,110 

68 

74 6 


6 

6,260 

68 


99 0 


15 

2,330 

68 

Mercury 

-20 


20 

1,490 

68 

-10 


25 

954 

68 


0 

Glycerin tri- 

30 

629 

68 


10 

10 

69 2 

78 


19 02 

nitrate 

20 

36 0 

78 


20 


30 

21 0 

78 


20 2 


40 

13 6 

78 


30 

Heptane. . 

60 

6 8 

78 


40 

0 

.524 

11 


40 8 


17 

.461 

95 


41 86 


20 

.409 

71 


50 


25 

386 

87 


60 


40 

.341 

11 


70 

n-Heptyl alcohol 

70 

.262 

11 


80 

15 

8 53 

81 


90 

Hexadecane 

20 

3 34 

28 


100 

Hexane 

0 

401 

11 


150 


17 

374 

95 


200 


20 

.326 

11 


250 


25 

294 

87 


300 


40 

271 

11 


340 

Hydrazin 

50 

.248 

11 

Methyl acetate. 

0 

1 

1 29 

101 

20 


10 

1 12 

101 


40 

Hydrogen, liq 

20 

97 

Oil 

101 

40 

Methyl alcohol 
(Methanol) 

-98 30 
-84 23 

Iodine, liq. . 

lie" 

2 27 

52 

—72 55 

lodobcnscne . 

15 

1.74 

99 


—44.53 

Iron, 2 5% car- 





-22.29 

bon, liq. . . 

1,400 

2.25 

64 


0 

Isoamyl acetate 

8 97 

1 030 

49 


15 

alcohol. 

19.91 

.872 

49 


20 

10 

6 20 

19 


25 

amine . 

25 

724 

26 


30 

Isobutyl alcohol 

15 

4 703 

72 


40 

amine . 

25 

.553 

26 


50 


Viscosity 

cp 

Ref. 

1.44 

108 

1 13 

108 

26.72 

21 

.481 

11 

.384 

11 

.315 

11 

.376 

11 

.306 

11 

.254 

11 

.273 

11 

.223 

11 

2 86 

108 

1.77 

108 

3.57 

26 

3.981 

21 

2 58 

105 

2.33 

105 

2.116 

61 

1 84 

105 

1.70 

61 

1.38 

105 

1.349 

61 

1.185 

61 

6 29 

17 

2.47 

17 

1 04 

17 

1 855 

66 

1 764 

66 

1 685 

66 

1 €15 

66 

1 56 

98 

1.554 

66 

1.55 

96 

1 499 

66 

1 450 

66 

1 45 

98 

1 44 

98 

1 407 

66 

1 367 

66 

1 331 

66 

1 298 

66 

1 268 

66 

1.240 

66 

1 130 

66 

1.052 

66 

.995 

66 

.950 

66 

.921 

66 

.484 

11 

.381 

65 

320 

11 

13.9 

100 

6.8 

100 

4.36 

100 

1.98 

100 

1 22 

100 

.82 

100 

.623 

79 

.597 

18 

.547 


.510 

79 

.456 

11 

.403 

11 


1733 



VISCOSITY OF LIQUIDS (Conttnued) 


Liquid 

Temp. 

“C 

V iscosity 
cp 

Ref. 

; 

j Liquid 

[ 

Temp. 

**0 

Viscosity 

cp 

Ref. 

Methvl amme . 
anilme 

0 


.236 

23 

Oil, rape 

10 

385 

3 

25 


2 02 

26 

20 

163 

3 

30 


1 55 

74 


30 

96 

3 

chloride ... . 

20 


.1834 

10 

soya bean 

20 

69 3 

53 

Methylene bro- 

15 


.109 

99 


30 

40 6 

29 

mide 

30 


.092 

99 


50 

20 6 

29 

chloride . . . . 

15 


.449 

99 


90 

7 8 

29 


30 


.393 

99 

sperm 

15.6 

42 0 

20 

Methyl iodide. . 

0 


.606 

11 

37.8 

18 5 

20 

15 


.518 

108 


100.0 

t 4 6 

20 


20 


500 

11 

3leic acid 

30 

25 6 

80 


1 30 


.460 

108 

Pentadecane . . 

22 

2 81 

9 


40 


.424 

11 

Pentane 

0 

,289 

11 

Naphthalene. . . 

80 


.967 

77 


20 

240 

11 

100 


.776 

77 

o-Phenetidme. . . 

0 

16 5 

102 

Nitric acid. . . . 

0 


2 275 



20 

6 08 

102 


10 


1.770 



30 

4 22 

102 

Nitrobenaene . 

2 

95 

2 91 

103 

TO-Phenetidine 

30 

12 9 

102 


5 

69 

2 71 

93 

p-Phenetidmc . 

20 

12 9 

102 


5 

94 

2 71 1 

103 

30 

8 3 

102 


9. 

92 

2 48 ! 

103 

Phenol 

18.3 

12 7 

13 


14. 

94 

2 24 1 

103 


50 

3 49 

92 


20. 

00 

2 03 

103 


60 

2 61 

92 

Nitromethaae. . 

0 


853 ‘ 

97 


70 

2 03 

92 


25 


620 

97 


90 

1 26 1 

13 

o-Nitrotoluene . 

0 


3 83 

102 

PhenylrjTxnide 

28 

1 96 

42 


20 


2 37 ! 

102 

20 0 

1 33 I 

42 


40 


1 03 1 

102 

Phosphorus, iiq . 

21.5 

2 34 ' 

104 


60 


1 21 ' 

102 

31 2 

2 01 

104 

w-Nitrotoluene. 

20 


2 33 i 

102 


43 2 

1 73 

104 


40 


1 00 1 

102 


50 5 ; 

1 60 

104 


60 


1 18 

102 


60 2 1 

1 45 

104 

p-Nitrotoluene 

60 


1 20 

102 


69 7 1 

1 32 

104 

n-Nonane. . 

20 


711 

75 


79 9 

1 21 

104 

n-Octaue , 

0 


706 

11 

Potassium bro- 

745 

1 48 

25 


16 


574 

95 

mide, liq 

775 

1 34 

25 


20 


542 

11 

805 

1 19 

25 


40 


433 

11 

nitrate, liq 

334 

2 1 

25 

Octodecane 

40 


2 86 1 

28 

358 

1 7 

25 

n-Octylalcohol 

15 


10 6 

81 


333 

2 97 

25 

Od, castor. . . . 

10 


2,420 

41 


418 

2 00 

25 


20 


986 

41 

Propionic acid 

10 

1.289 

11 


30 


451 

41 

15 

1 18 

79 


40 


231 

41 


20 

1 102 

11 


100 


16 9 

41 


40 

.845 

11 

cottonseed 

20 


70 4 

53 

Propyl acetate 

10 

66 

7 

cylinder, fil- 

37. 

8 

240 6 

20 

20 

59 

7 

tered 

1 100 


18 7 

20 


40 

44 

7 

cylinder, dark 

37 

8 

422 4 

20 

n-Propyl alcohol 

0 

3 883 

11 


100 


24 0 

20 

15 

2 52 

108 

linseed 

30 


33.1 

29 


20 

2 256 

11 


50 


17.6 

29 


30 

1 72 

108 


90 


7 1 

29 


40 

1 405 

11 

machine, light 

15 

6 

113 8 

20 


50 

1.130 

11 


37 

8 

34 2 

20 


70 

.760 

11 

machine, . . . 

100 


4 9 

20 

Propyl aldehyde 

10 

.47 

ll 

15 

6 

660 6 

20 

20 

41 

11 

heavy 

37 

8 

127 4 

20 


40 

.33 

11 

olive . . . . 

10 


138 0 

34 

bromide ... 

0 

.651 

11 


20 


84 0 

34 


20 

.524 

11 


40 


36 3 

34 


40 

.433 

11 


70 


12 4 

34 

chloride.. 

0 

.436 

11 

rape. . . 

0 


2,530 

3 


20 

.352 

11 


1734 





VISCOSITT OF LIQUIDS (Continued) 


Liquid 

Temp. 

•c 

Viscosity 

cp 

Ref. 

Liquid 

Temp. 

•c 

Viscosity 

cp 

Ref. 

Propyl chloride . 

40 

.291 

11 

Tetradecane 

20 

2.18 

28 

n -Propyl ether 

15 

.448 

79 

Tin, liq 

240 

2.12 

105 

Pyridine 

20 

.974 

47 


280 

1.678 

4 

Salicylic acid . . . 

10 

3.20 

6 


300 

1.73 

105 


20 

2 71 

6 


301 

1.680 

57 


40 

1 81 

6 


400 

1.43 

ia5 

Salol 

45 

.746 

77 


450 

1 270 

57 

Sodium bromide 

762 

1.42 

25 


500 

1 20 

105 


780 

1 28 

25 


600 

1 08 

105 

chloride, liq. 

841 

1.30 

25 


604 

1 045 

67 


806 

1.01 

25 


750 

.905 

57 


924 

97 

25 

Toluene 

0 

772 

11 

nitrate, liq. . . 

308 

2 919 

25 


17 

.61 

95 


348 

2 439 

25 


20 

.590 

11 


398 

1 977 

25 


30 

.526 

74 


418 

1.828 

25 


40 

471 

11 

Stearic acid 

70 

11 6 

76 


70 

354 

11 

Sucrose (cane 

109 

2.8 X 10« 

12 

o-Toluidine 

20 

4 39 

42 

sugar) 

124 6 

1.9 X 10“ 

12 

m-Toluidinc 

20 

3 81 

91 

Sulfur (gas free) 

123 0 

10 94 

44 

p-Toluidine . 

50 

• 1 80 

30 


135 5 

8.66 

44 

Triacctm 

17 

28.0' 

95 


149.5 

7.09 

44 

Tributyrm 

20 

11 6 

53 


156 3 

7.19 

44 

Trichlorethane 

20 

1 2 

70 


158.2 

7.59 

44 

Tndeeane 

23.3 

1 55 

9 


159 2 

9.48 

44 

Triethylcarbmol 

20 

6 76 

90 


159 5 

14 45 

44 

Tnpalmitin 

70 

16 8 

07 


160.0 

22.83 

44 

Tristearm . . . 

75 

18 5 , 

67 


160 3 

77.32 

44 

Turpentme . . . 

0 

2 248 

11 


165 0 

500 0 

44 


10 

1.783 

11 


171 0 

4.500 0 

44 


20 

1 487 

11 


184 0 

16,000 00 

44 


30 

1 272 

11 


190 5 

19,700.0 

44 


40 

1.071 

11 


197 5 

21,300 0 

44 


70 

.728 

11 


200 0 

21,500 0 

44 

Turpentine, 





210 0 

20,500.0 

44 

Venice 

17.3 

1.3 X 105 

15 


217 0 

19,100 0 

44 

n-l’ndecane 

20 

1 17 

75 


220 0 

18,600 0 

44 

o-Xylene (xylol) 

0 

1 105 

11 

Sulfur dioxide, 

-33 5 

.5508 

23 


16 

.876 

1 95 

hq. 

-10 5 

.4285 

23 


20 

.810 

! 11 


0 1 

3936 

23 


40 

.627 

11 

Sulfuric acid 

0 

48 4 

1 

m-Xylone (xylol) 

0 

.806 

11 


15 

32 8 

106 


15 

.650 

79 


20 

25 4 

106 


20 

.620 

11 


30 

15 7 

106 


40 

.497 

11 


40 

11 5 

106 

p-Xylene (xylol) 

16 

.696 

95 


50 

8 82 

106 


20 

.648 

11 


60 

7 22 

106 


40 

513 

11 


70 

6 09 

106 

Zmc, hq . 

i 280 

1.68 

38 


80 

5 19 

106 


357 

1 42 

38 

Tetrachloro- 





389 

1 31 

38 

ethane 

15 

1.844 

59 
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VISCOSITY OF GASES 


Gas or vajxir 

Temp. 

“C 

Vis- 

cosity 

micro- 

poises 

Ref. 

Gas or vaixir 

Temp 

°C 

Vis- 

cosity 

micro- 

poises 

Ref 

Acetic acid, vap 

119 1 

107 0 

3 

Air 

18 

182 7 

32 

Acetone, vap 

100 

93 1 

8 


40 

195 8 

32 


119 0 

99 1 

34 


54 

195 8 

32 


190 4 

118 6 

34 


74 

210 2 

32 


247 7 

133 4 

34 


229 

263,8 

32 


306 4 

; 148 1 

34 


334 

312 3 

32 

Acetylene 

0 

93 5 

12 


367 

317 6 

32 

Air 

-194 2 

55 1 

30 


409 

341 3 

32 


-183 1 

62 7 

30 


466 

360 1 

32 


-104 0 

113 0 

30 


481 

368.3 

32 


-69 4 

133.3 

30 


537 

368 6 

32 


-31 6 

153.9 ! 

30 


666 

3''5 0 

32 


0 1 

170.8 ! 

30 


620 

391 6 

32 


1736 



VISCOSITY OF GASES (Continued) 


Gas or vapor 

Temp. 

"C 

Vis- 

cosity 

micro- 

poises 

Ref. 

Gas or vapor 

Temp. 

•*0 

Vis- 

cosity 

micro- 

poises 

Ref. 

Air . 

638 

401 4 

32 

Carbon dioxide . . . 

1 3 

136.1 

80 


760 

426 3 

32 


15 

145 7 

7 


810 

441 9 

32 


19 

149 9 

32 


923 

464 3 

32 


20 

148 0 

10 


1034 

490 6 

32 


30 

153 

10 


1134 

520.6 

32 


32 

155 

10 

Alcohol. See 





35 

156 

10 

Methyl^ etc. 





40 

157 

10 

Ammonia . 

-78 6 

67 2 

12, 16 


99.1 

186 1 

7 


0 

91 8 



104 

188 9 

32 


20 

98 2 

27 


182 4 

222 1 

7 


50 

109 2 

27 


235 

241 5 

32 


100 

127 9 

27 


302 0 

268 2 

7 


132 9 

139 9 

27 


490 

330 0 

32 


150 

146 3 

27 


685 

380 0 

32 


200 

164 6 

27 


850 

435 8 

32 


250 

181 4 

27 


1052 

478 6 

32 


300 

198 7 

27 

disulfide, vap. . .. 

0 

91.1 

18 

Argon 

0 

209 6 

1 


14 2 

96 4 

18 


20 

221 7 

21 


114 3 

130 3 

34 


100 

269 5 

21 


190 2 

156 1 

34 


200 

322 3 

21 


309 8 

196 6 

34 


302 

368 5 

23 

monoxide 

-191 5 

56 1 

12, 17 


401 

411 5 

23 


-78 6 

127 



493 

448 4 

23 


0 

166 



584 

481 5 

23 


15 

172 



714 

625 7 

23 


21 7 

176 3 

22 


827 

563 2 

23 


126 7 

218 3 

22 

Arsenic hydride (Ar- 





227 0 

254 8 

22 

sine) 

0 

145 8 

16 


276.9 

271 4 

22 


15 

114 0 

16 

tetrachloride, vap.. 

76 7 

195 0 

4 


100 

198 1 

16 


127 9 

133 4 

34 

Benzene, vap 

14.2 

73 8 

8, 18 


200 2 

156.2 

34 


131 2 

103 1 

34 

i 

314 9i 

190 2 

34 


194.6 

119 8 

34 

Chlorine 

12 7 

129 7 

9 


252 5 

134 3 

34 


20 i 

132 7 

38 


312 8 

148 4 

34 

i 

60 

146 9 

38 

Bromine, vap 

12 8 

151 

9 


100 

167 9 

38 


65 7 

170 

9 


150 

187 6 

38 


99 7 

188 

9 


200 

208 5 

38 


139 7 

208 

9 


250 

227 6 

38 


179 7 

227 

9 

Chloroform, vap 

0 

93 6 

1 


220 3 

248 

9 


14 2 

98 9 

1 

Bromoform, vap. . . . 

151 2 

253 0 

4 


100 

1 129 

1 

Butyl alcohol, n, vap 

116 9 

143 

4 


121 3 

135 7 

34 

tert, vap , 

82 9 

160 

4 


189.1 

157 9 

34 

(‘blonde, n, vaj' 

78 

149 5 

4 


250 0 

i 177 6 

34 

iodide, vap 

130 

202 

4 


307.5 

194 7 

34 

0-Butylene 

18 8 

74 4 

37 

Cyanogen 

0 

92.8 

16 


100 4 

94.5 

37 


17 

98 7 

16 


200 

119 2 

37 


100 

127 1 

16 

Butyric acid, vap 

161 7 

130 0 

3 

Ethane 

-78 5i 

63 4 

12 

Carbon dioxide . 

-97 8 

89 6 

30 


0 

84 8 

12 


-78 2 

97 2 

30 


17 2 

90 1 

25 


-60 0 

106 1 

30 


50 8 

100. 1 

25 


-40 2 

115 5 

30 


100 4 

114 3 

25 


-21 

129 4 

7 


200 3 

140 9 

25 


-19 4 

126 0 

30 

Ether (diethyl), vap 

0 

67 8 

1 


0 

139 0 

7 


14.2 

71 6 

1 



142 

14 



95 5 

1 
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VISCOSITY OF GASES (Continued) 


Gas or vapor 

Temp. 

“C 

Vis- 

cosity 

micro- 

poises 

Ref- 

Gas or vapor 

Temp. 

“C 

Vis- 

cosity 

micro- 

poisos 

1 Ref. 

Ether (diethyl), vap. 

121.8 

98.3 

34 

Hydrogen 

129 4 

108 6 

24 


159 4 

107.9 

34 


229.1 

126 0 

24 


189 9 

115.2 

34 


299 

! 138.1 

23 


251.0 

130 0 

34 


412 

155 4 

23 


277 8 

135 8 

34 


490 

167 2 

23 

Eth> 1 acetate, vap . . 

0 

68.4 

1 


601 

182 9 

23 


100 

94 3 

1 


713 

198 2 

23 


128 1 

101.8 

34 


825 

213.7 

23 


158 6 

109 8 

34 

bromide . ... 

18 7 

181 9 

15 


1 192 9 

119 5 

34 


100 2 

234.4 

15 


212 5 

126 

1 

chloride . 

12 5 

138 5 

15 

alcohol, rap 

100 

108 

8 


16 5 

140 7 

20 


130 2 

117 3 

34 


18 

142 6 

20 


i 170 7 

129 3 

34 


100 3 

182 2 

15 


i 191 8 

135 5 

34 

iodide 

20 

165 5 

38 


i 212 5 

140 

8 


50 

201 8 

38 


: 251 7 

151 9 

34 


100 

231 6 

38 


308 7 

167 0 

34 


150 

262 7 

38 

bromide, vap 

38 4 

186 5 

4 


200 

292 4 

38 

butyrate, vap 

; 119 8 

160 0 

3 


250 

318 9 

38 

chloride, vap 

1 0 

! 93 7 

12 

phosphide 

0 

106 1 

16 

Ethylene 

-75 7 

j 69 9 

i 


i 15 

112 0 

16 


1 -44 1 

76 9 

11 


100 

143 8 

16 


-38 6 

, 78 5 

11 

sulAde 

0 

116 6 

16 


0 

90 7 

t 11 


17 

124 1 

16 


13 8 

1 95 4 

11 


100 

158 7 

16 


20 

100 8 

27 

Iodine, vaj) 

124 0 

184 

9 


50 

no 3 

27 


170.0 

204 

9 


100 

125 7 

27 


205 4 

220 

9 


150 

140 3 

27 


247 1 

240 

9 


200 

1 154 1 

27 

Isobutyl acetate, vap 

16 1 

76 4 

6 


250 

166 6 

27 


116 4 

155 0 

6 

bromide, vap 

131.6 

221 0 

4 

alcohol, vap 

108 4 

144 5 

1 4 

chloride, vap 

83 5 

1 168.0 

4 

bromide, vaj) 

92 3 

179 6 

1 4 

Ethyl formate, vap 

99 8 

92 

15 

butyrate, vap 

166 9 

167 0 

3 

iodide, vap 

72 3 

i 216 0 

4 

chloride, vai> 

68 6 

150 0 

4 

Helium . 

-257 4 

27 0 

19 

iodide, vap 

120 

; 204.7 

4 


-252 6 

35 0 

19 

Isopentane, vap 

25 

69 5 

31 


-191 6 

87 1 

19 


100 

86 0 

31 


0 

186 0 

19 

Isopropyl alcohol, 





20 

194 1 

1 21 

vap 

99 8 

109 

13 


100 

1 228.1 

21 


120 3 

103 1 

34 


200 

267 2 

1 21 


198 4 

124 8 

34 


250 

285 3 

1 21 


293.1 

148 8 

34 


282 

299 2 

! 23 

bromide, vap 

60 

176.0 

4 


407 

343 6 

23 

chloride, yap 

37 0 

148.5 

4 


486 

370 6 

23 

iodide, vap 

89 3 

201 5 

4 


606 

408.7 

23 

Krypton 

0 

232.7 

9 


676 

430 3 

23 


15 

246 

9 


817 

471.3 

23 

Mercury, vap . 

273 

494 

5 

Hydrogen . . . 

-257 7 

5 7 

19 


313 

551 

5 


-252.5 

8 5 

19 


369 

641 

24 


-198.4 

33 6 

30 


380 

654 

24 


-183 4 

38.8 1 

30 

Methane 

-181.6 

34 8 

12, 16 


-113 6 

57 2 1 

30 


-78 5 

76.0 



-97 5 

61 5 

30 


0 

102.6 



-31 6 

76 7 

30 


20 

108 7 

25 


0 

83.6 1 

30 j 


100 0 

133.1 

25 


20.7 

87.6 

30 


200 5 

160 5 

25 


28.1 

89.2 

24 : 


284 

181 3 

23 
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VISCOSITY OF GASES (Continued) 


Gas or vapor 


Methane 

M(‘thyl acetate, vap 
alcohol, vap 

chloride 


iodide, vap 
Neon 


Nitric oxide (NO) j 

1 

N itrogcn 


Nitrosyl chloride 

Nitrous oxide (N-jO) 

n -Nonane, vap 
n-Oct,arip, vap. 
Oxygen 



Vis- 




Vis- 


Temp. 

°C 

cosity 

micro- 

Ref. 

Gas or vapor 

Temp. 

“C 

coBity 

micro- 

Ref. 


poises 




poises 


380 

202 6 

23 

Oxygen 

227 0 

301 7 

22 

499 

226 4 

23 


283 

323 3 

23 

99 8 

98 

8, 13 


402 

369 3 

23 

100 

100 I 



496 

401 3 

23 

143 3 

113 9 i 

34 


608 

437 0 

23 

218 5 

134 8 

34 


690 

461 2 

23 

66 8 

135 0 

4 


829 

501 2 

23 

111 3 

125 9 

34 

n-Pentane, vap 

25 

67 6 

31 

217 5 

162 0 

34 

100 

84 1 

31 

311 5 

192 1 

34 

Propane 

17 9 

79 5 

25 

-15 3 

92 

7. 12 


100 4 

100 9 

25 

0 

96 9 



199 3 

125 1 ' 

25 

16 0 

104 


a-J*ropyl alcohol, vap. 

99 9 

93 1 

13 

99 1 

137 



121 7 

102 5 1 

34 

182 4 

168 



209 7 

126 7 

34 

302 0 

211 



273 0 

143 4 

34 

44 

232 

4 

bromide, vap 

99 8 

119 

13 

0 

297 3 

9 

Propylene 

16 7 

83 4 

37 

20 

! 311 1 

i 


49 9 

93 5 

37 

100 

364 6 

21 


100 1 

i 107 6 

37 

200 

1 424 8 

! 21 

Propyl iodide, vap 
Sulfur dioxide 

1 199 4 

133 8 

37 

260 

453 2 

! 21 

> 102 

210 0 

4 

285 

470 8 

23 

-75 0 

85 8 

29 

429 

545 4 

23 


-20 0 

107 8 

29 

502 

580 2 

23 


0 

115 8 

29 

594 

623 0 

23 


0 

117 

12, 17 

686 

662 6 

23 


18 

124 2 

827 

721 0 

23 


20 5 

125 4 

29 

0 

178 

12 


100 4 

IGl 2 

26 

20 

187 6 

36 


199 4 

' 203 8 

26 

100 

227 2 

36 


293 

244 7 

23 

200 
-21 5 

268 2 
156 3 

36 

2 

Trimethylbutane 

490 1 

, 311 5 

23 

10 9 

170 7 

2 

(2,2,3-), vap 

70 3i 

73 4 

33 

27 4 

178 1 

22 


132 2| 

82 7 

33 

127 2 

219 1 

22 


262 1 

104 8 

33 

226 7 

255 9 

22 

Triiuethylethylene, 


299 

279 7 

23 

vap 

25 

70 1 

1 31 

490 

337 4 

23 


100 

86 9 

31 

826 

419 2 

23 

Water, vap 

100 

1 125 5 

35 

15 

113 9 

36 


150 

144 5 

35 

100 

150 4 

36 


200 

163 5 

35 

200 

192 0 

36 


250 

182 7 

35 

0 

136 

12 


300 

202 4 

35 

26 9 

148 8 

24 


350 

221 8 

35 

126 9 

194 3 

24 


400 

241 2 

35 

100 3 

63 3 

28 

Xenon . 

0 

210 1 

9 

202 1 

78 1 

28 


16 5 

223 5 

27 

100 4 

67 5 

28 


20 

226 0 

27 

202 2 

84 8 

28 


127 

300 9 

27 

0 

189 

14 


177 

335 1 

27 

19 1 

201 8 

22 


227 

365 2 

27 

127 7 

256 8 

22 

i 

277 

395.4 

27 
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VISCOSITY OF GASES (Continued) 
BEFEBENCES 


1. Mean of several observers. 

2. Obermaycr — 1875-1876. 

3. Meyer, Schumann — 1881. 

4. Steudel— 1882. 

5. Koch— 1883. 

6. Schumann — 1884. 

7. Breitenbach — 1899-19G1. 

8. Rappenecker — 1910. 

9. Rankine— 1910-1915. 

10. PbiUips~19l2. 

11. Zimmer — 1912. 

12. Vog«l-1914. 

13. Pochettino — 1916. 

14. .leans, assumed mean — 1916. 

15. Harlc-1921. 

16. Rankmc, Smith — 1921. 

17. Smith— 1922-1924. 

18. Suhrmanu — 19^. 

19. Gunther — 1924. 


20. Jung, Schmick — 1930. 

21. Trautz, Binkele — 1930. 

22 Trautz, Melster — 1930. 

23. Trautz, Zmk— 1930. 

24. Trautz, Kurz— 1931. 

25. Trautz, Sorg— 1931. 

26. Trautz, Winterkorn — 1931. 

27. Trautz, Heberling— 1931-1934. 

28. Melaven, Mack — 1932. 

29. Stewart, Maass — 1932. 

30. Sutherland, Maass — 1932. 

31. Bleakney— 1932-1933. 

32. Bremond — 1933. 

33. Everhart, Hare, Mack— 1933 

34. Titani— 1933. 

35. Schugajew — 1934. 

36 Trautz, Freytag— 1934. 

37. Trautz, Hussemi — 1934. 

38. Trautz, Ruf— 1934 


VISCOSITY OF SOLIDS 


Substance 

“Tem“ 

■HT' 

iscoeity I 
poises 

Observer 

Glass, soda . 

575 

11 

X10» 1 

Trouton and Andrews, 1904 

Ice, glacier. . . 


12 

xio» 

Deelev, 1908 

Menthol. . . 

14.9 

2 

X1012 

Heydweiller, 1897 

Pitch .... 

0 

51 

xio*« 

Trouton and Andrews, 1904 


15 

1 

3X10*0 

Trouton and Andrew’s, 1904 

Wax, shoe makers’ 

8 

4 

7X10* 

Trouton and Andrews, 1904 
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VISCOSITY OP ALCOHOL-WATER MIXTITRES 


Biiigham and Jackson, Bull. Bur. Stds. 14 , 69 (1918-1919) 

^ Giving the viscosity in centipoises of mixtures of ethyl alcohol and water. 
For drnsities see table Ethyl Alcohol — Density of aqueous solutions at 20® C. 


% by w’t. 

% by vol. 

10 

12 36 

1 20 
24 09 

30 

35 23 

40 

45.83 

i 

1 

60 

56 93 

60 

65.56 

70 

74 80 

80 

83 59 

90 

92 01 

100 

100 

Temp. °C 




















0 

3 

311 

5. 

,319, 

6 

94 

7 

14 

6 

58 

6 

.75 

4 

762 

3 

690 

2 

732 

1 773 


2 

677 

4 

065 

5 

29 

5 

.69 

5 26 1 

4 

63 

3 

906 

3 

125 

2 

309 

1.623 

10 

2 

179 

3 

165 

4 

05 

4 

.39 

4 

.18 ! 

3 

77 

3 

.268 

2 

710 

2 

101 

1 . 466 

16 

] 

792 

2 

6181 

3 

20 

3 

53 

3 

44 

3 

14 

2 

770 

2 

309 

1 

802 

1 332 

20 

1 

538 

2 

1831 

2 

71 

2 

91 

2 

87 

2 

67 

2 

370 

2 

008 

1 

610 

1 200 

25 

1 

323 

1 

815! 

2 

.18 

|2 

35 

2 

.40 

2 

24 

2 

037 

1 

748 

1 

424 

1 096 

30 

1 

160 

1 

553 

1 

87 

12 

02 

2 

02 

1 

93 

1 

767 

1 

631 

1 

279 

1 003 

35 

1 

006 

1 

332 

1 

.58 

1 

.72 

1 

72 

1 

66 

1 

.529 

1 

355 

'l 

147 

914 

40 


907 

1 

160 

1 

308 

1 

482 

1 

.499 

1 

447 

1 

344 

1 

203 

ll 

036 

834 

45 


812 

1 

015 

1 

.189 

1 

289 

1 

294 

1 

271 

1 

. 189 

1 

081 


939 

.764 

50 


734 


907 

1 

050 

1 

1.32 

1 

156 

1 

.127 

1 

.062 


968 


848 

.702 

66 


663 

1 

814 


.929 


998 

1 

020 


997 


.943 


867 


764 

.644 

60 


609 


736 


834 


893 


913 


.902 


856 


789 


704 

.592 

65 


564 


666 


752 


802 


818 


806 


766 


711 


641 

561 

70 


514 


608 


683 


727 


740 


729 


696 


650 


589 

.504 

76 


476 

1 

559 


624 


663 


672 


663 


636 


600 


.546 

.471 

80 


430 

L 

505 


567 


601 


6121 

1 

604 1 








VISCOSITY OF AQUEOUS SUCROSE SOLUTIONS 


Bingham and Jackson, Bull. Bur Stds. 14 , 69 (1918-19) 

Giving the viscosity in centipoises for 20, 40 and 60% liy weight sucrose 
solutions for each 5° (' from 0 to 100° C. For densities see table Sucrose — 
Specific gravity of aqueous sugar solutions. 


Temp. 

°C 

Viscosity, cp 

Temp. 

Viscosity, cp 

20%. 

40%, 

60 ' , 

20% 

40 % 

60 ‘ 

0 

3 804 

14 77 

238 

65 

0 884 

2 219 

11 67 

5 

3 164 

n 56 

156 

60 

808 

1 982 

9 83 

10 

2 662 

9 794 

109 8 

66 

742 

1 778 

8.34 

15 

2 267 

7 468 

74 G 

70 

686 

1 608 

7.15 

20 

1 960 

6 200 

56.5 

76 

.636 

1 462 

6.20 

25 

1 704 

6 187 

43.86 

80 

590 

1.334 

5,40 

30 

1 504 

4 382 

33 78 

85 

..550 

1 221 

4.73 

36 

1 331 

3 762 

26 52 

90 


1 123 

4.15 

40 

1 193 

3 249 

21 28 

96 


1 037 

3 72 

45 

1 070 

2 847 

17 18 ! 

100 


960 

3 34 

50 

970 

2 497 

14 01 
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VISCOSITY OF AQUEOUS GLYCEROL SOLUTIONS 
FOR CALIBRATION 


From the data of M. L. Sheely, Indust. and Ens- Cbem.» t4t» X060» .(1932) 


m 

% 

Glyc- 

erol 

Viscosity 

So. gr . 1 

Glye- 

crol 

Viscosity 

20 ® 

26 ® 

30 ® 

25V25®C 

20 ® 

26 ® 

30 ® 

1 00000 

0 * 

1.005 

0.893 

0.800 

1.12720 

60 

6.050 

5.041 

4.247 

1.00235 

1 

1.029 

0.912 

0.817 

1.12995 

51 

6.396 

5.319 

4.467 

1.00475 

2 

1.055 

0.935 

0.836 

1.13265 

52 

6.764 

5.597 

4.709 

1.00710 

3 

1.083 

0.959 

0.856 

1.13540 

53 

7.158 

5.910 

4.957 

1 00950 

4 

1.112 

0.984 

0.877 

1.13815 

54 

7.662 

6.230 

5.210 

1.01185 

. 5 

1.143 

1.010 

0.900 

1.14090 

55 

7.997 

6.582 

5.494 

1.01426 

6 

1.175 

1.037 

0.924 

1.14365 

56 

8.482 

6.963 

5.816 

1.01660 

7 

1 . 207 ! 

1.064 

0 . 94 ^ 

1.14640 

67 

9.018 

7.394 

6.148 

1.01900 

8 

1.2391 

1.092 

0.972 

1.14915 

.58 

9.586 

7,830 

6.495 

1.02135 

9 

1.274 

1.121 

0.997 

1.15185 

.69 

10.25 

8.312 

6.870 

1 .02370 

10 

1.311 

1.153 

1.024 

1.15460 

60 

10.96 

8.823 

7.312 

1.02620 

11 

1.350 

1.186 

1.062 

1.15735 

61 

11.71 

9.428 

7.740 

1 02865 

12 

1.390 

1.221 

1.082 

1.16010 

62 

12.52 

10.11 

8.260 

1,03110 

13 

1.431 

1.256 

1.112 

1.16285 

63 

13.43 

10.83 

8.812 

1.03360 

14 

1.473 

1.292 

1.143 

1.16560 

64 

14.42 

11.57 

9.386 

1.03605 

15 

1.517 

1.331 

1.174 

1.16835 

65 

15.54 

12.36 

10.02 

1.03860 

16 

1.565 

1.370 

1.207 

1.17110 

66 

16.73 

13.22 

10.68 

1.04100 

17 

1.614 

1.411 

1.244 

1.17385 

67 

17.96 

14.18 

11.46 

1.04345 

18 

1.664 

1,453 

1.282 

1.17660 

68 

19.40 

15.33 

12.33 

1.04590 

19 

1.715 

1.495 

1.320 

1.17935 

69 

21 07 

16.62 

13.27 

1.04840 

20 

1.769 

1.542 

1.360 

1.18210 

70 ^ 

22.94 

17.96 

14.32 

1.06095 

21 

1.829 

1.592 

1.403 

1.18480 

71 

25.17 

19.63 

15.56 

1.05350 

22 

1.892 

1.644 

1.447 

1 . 18755 

72 i 

27 56 

21.29 

16.88 

1 . 05606 , 

23 

1.957 

1.699 

1.494 

1.19025 

73 

30.21 

23.28 

18.34 

1.05860 

24 

2.025 

1.754 

1.541 

1.19295 

74 

33.04 

25.46 

19.93 

1 06115 

25 

2.095 

1.810 

1.590 

1.19566 

75 

36.40 

27.73 ' 

21.68 

1.06370 

26 

2.1671 

1.870 

1.641 

1.19840 

76 

40.19 

30.66 1 

23.60 

1.06625 

27 

2.242 

1.934 

1.695 

1.20110 

77 

44.53 

33.58 ! 

25.90 

1.06880 

28 ‘! 

2 . 324 ! 

2.008 

1.752 

1.20380 

78 

49.57 

37 18 

28.68 

1.07135 

. 29 

2.410 

2.082 

1.812 

1.20655 

79 

55.47 

41.16 

31.62 

1.07395 

30 1 

2.501 

2.157 

1.876 

1,20925 

80 

62.0 

45.86 

34,92 

1.07660 

31 1 

2.597 

2.235 

1.942 

1.21190 

81 

69.3 

51.02 

38.56 

1.07926 

32 

2.700 

2.318 

2.012 

1.21455 

82 

77.9 

56.90 

42.92 

1.08190 

33 

2.809 

2.407 

2.088 

1.21720 

83 

87.9 

64.2 , 

47.90 

1.08456 

34 

2.921 

2.502 

2.167 

1.21990 

84 

99.6 

72.2 

53.63 

1.08715 

35 

3.040 

2.600 

2.249 

1.22255 

85 

112.9 

81.5 1 

60.05 

1.08980 

36 

3.169 

2.706 

2.335 

1.22520 

«6 

129.6 

92 6 j 

68.1 

1.09245 

37 

3.300 

12.817 

2.427 

1.22790 

87 

150.4 

106 1 

77 5 

1.09510 

38 

3.440 

2.932 

2.523 

1.23055 

88 

174.5 

122 6 I 

88 8 

1.09775 

39 

3.593 

3.052 

2.624 

1.23320 

89 

201.4 

141 8 1 

101 1 

1.10040 

40 

3.750 

3.181 

2.731 

1.23585 

90 

234.6 

163 6 

115 3 

1.10310 

41 

3.917 

3.319 

2.845 

1.23850 

91 

278.4 

189.3 

134 4 

1 . 10575 

42 

4.106 

3.466 

| 2.966 

1.24115 

92 

328.4 

221.8 

156 5 

1.10845 

43 

4.307 

3.624 

13.094 

1.24380 

93 

387.7 

262.9 

182 8 

1.11115 

44 

4.509 

3.^87 

| 3.231 

1.24645 

94 

457 7 

308.7 

212.0 

1.11380 

45 

4.715 

3.967 

3.380 

1.24910 

95 

545 

366.0 

248.8 

1.11650 

46 

4.952 

4 165 

3.540 

1.25165 

96 

661 

435.0 

296.7 

1.11915 

47 

15.206 

4.367 

3.706 

1.25425 

97 

805 

522.9 

354.0 

1.12185 

48 

5.466 

4.671 

3.873 

1.25685 

98 

974 

629 

424.0 

1 . 12450 

49 

5.730 

4.787 

4.051 

1.26945 

99 

1197 

775 

511.0 

1.12720 

50 

6.050 

5 041 ' 

4.247 

1.26201 

100 

1499 

945 

624 
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DIFFUSION 

Gkses into Aib 


Gas or vapor j 

t Temp. 

Coefficient of 

1 diffusion, 
sq. cm/sec 

Observer 

Alcohol, vapor ; 

' 40 4 

0.137 

Winkelmann 

Carbon dioxide 

0 0 

0 139 

Mean of various 

Carbon disulfide 

19 9 

0 102 

Winkelmann 

Ether, vapor 

19 9 

0.089 

Winkelmann 

Hydrogen •• • 

0 0 

0.034 

Obermayer 

Oxygen 

0 0 

0.178 

Obermayer 

Water, vapor ! 

8 0 

0 239 

Guglielmo 


AQT7EOU8 SOLirnONft INTO PuRE WaTER 
Concentration in gram-molecules per liter. 


Substance 

(!^/oncen- 

tration 

1 Temp. 

1 ° C 

1 Diffusion i 
1 sq. cm/day 1 

Observ er 

Acetic acid 

0.2 

13 5 

0.77 

Scheffer 


1 0 

12 

0 74 

Arrhenias 


2 u 

3 0 

12 

12 

0 69 

0 68 

Arrheniu'' 


4 0 

12 

0 66 

A^rhenlu^ 

Ammonia 

1 0 

15 23 

1 54 

Abegg 

Hanum chloride 

0 2 

8 

0 6(> 

Scheffer 

Bromine 

0 1 

12 

0 8 

Euler 

Cadmium sulfate ... 

2 0 

19.04 

0 246 

Seitz 

Calcium chloride . . 

2 0 

10 

0 68 

Schuhmeihter 

Chlorine 

0 1 

1 12 

1 22 

Euler 

Copper sulfate 

0 1 

17 

0 39 

Thovert 

Formic acid. 

1 0 

12 

0 97 

Abegg 

Glycerine . 

0 1 

, 10 14 

0 357 

Heimbrodt 


0 2 1 

1 10 1 

3 56 

Heimbrodt 


1 0 i 

1 10 14 

0 339 

Heimbrodt 

lfydro( hlonc acid 

0 1 

; 19 2 

2 21 

Thovert 


1 0 

12 

2 09 

Arrhenius 


2 0 

! 12 

2 21 

Arrhenius 

Iodine 

0 1 

i 12 

(0 5) 

Euler 

Magnesium sulfate | 

1 0 

‘ 7 

0 30 

Scheffer 

Nitric acid . . ... 

0 1 

1 19 5 

2 07 

Thovert 

Potassium bromide 

1 f) 

: 10 

1 13 

Schuhmeister 

carbonate . . 

3 0 

1 10 

0 t>() 

Schuhmeist^r 

chloride 

0 1 

1 17 5 

1 38 

Thovert 

chloride 

4 0 

' 10 1 

1 27 

Schuhmeibter 

hydrate .... ... 

0 1 1 

i 13 5 

1 72 

Thovert 

1 0 1 

12 

1 72 

Arrhenius 


3 0 

' 12 

1 89 

Arrhenius 

Silver nitrate .... 

0 1 I 

1 1~ 

0 985 

Thovert 

Sodium acetate . . 

0 2 

! 12 

0 67 

Kawalki 

chl(*ride 

0 1 

15 

0 94 

Thovert 


0 2 

15 

0 94 

Thovert 

1 

1 0 

15 

0 94 

Thovert 


1 0 

14 3 

0 964 

Heimbrodt 

hydrate 

1 0 

12 

1 11 

Thovert 

iodide 

1 0 

10 

0 80 1 

Schuhmeister 


2 0 

10 

0 90 

Schuhmeister 

Sugar 

1 0 

12 

0 254 

Arrhenius 

Sulfuric acid ... . . 

1 0 

12 

1 12 

Arrhenius 


2 0 

12 

1 16 

Arrhenius 

Urea . . 

0 1 

14 8 

0.97 

Heimbrodt 

Zmc acetate 

0 2 

14.8 

0 969 

Heimbrodt 

2 0 

18 05 

0.210 

Seitz 


2 0 

0 04 

0 120 

Seitz 

sulfate . 

1 0 

14 8 

0 236 

Seitz 
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OSMOTIC PRESSURE OF AQUEOUS SOLUTIONS 

For a Membrane op Ferrocyanide op Copper 


Dissolved Substance. 

Gnis. substance 
in 1 cm sol. 

Temp. 

® C. 

Pressure, 
cm. Hg. 1 

Observer. 

Glycerine 

(Jum arabic 

Gum arabic 

Phenol (carbolic acid) 

.00199 

0.0099 

0.164 

.00127 

0 

15.5 
15 6 

0 

36.7 

7.0 

119.3 

23 3 

Pfeffer 

Pfeffer 

Naccari 


Gm.-mol. sub- 
stance per gm. 
sol. 


Pressure 
ID atm. 


Glucose 

Saccharose (cane 
sugar) 

.0001 

.0005 

.0010 

.0001 

.0005 

.0010 

10.2 

10.2 

10.0 

10.0 

10.0 

10.0 

2.39 

11.55 

23.80 

2.50 

12.30 

25.69 

Morse, 1911 
Morse, 1911 
Morse, 1911 

Morse, 1911 
Mor8e,1911 
Morse,1911 


Gm.-mol. sub- 
stance in 1 
ccm.3 sol. 




Potassium carbonate 

ferrocyanide 

nitrate 

Sodium citrate (acid) 

.00005 

.00005 

.00005 

.00005 

15 

15 

15 

15 

1.17 

3.44 

1.56 

4.32 

Adie, 1891 
Adie, 1891 
Adie, 1891 
Adie, 1891 
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COEFFICIENT OF THERMAL EXPANSION 

Lineab 

The coefficient given is the increase in length per unit length (measured at 0** C.) per 
degree Centigrade. 


Substance 

Temp. “C. 

Coefficient 

Observer 



yio-® 



Aluminum 

-191 to +16 
20 

18 35 

Henning, 1907 

Voigt, 1893 


25 5 


40 

23.13 

Fizeau, 1869 


600 

31 50 

Chatelier 

99 95% 

20-100 

23 8 

Hidnert. 1925 


20-300 

25.7 


II 


20-600 

28 7 


li 

commercial 

20-100 

24.0 


U 


20-300 

26 7 




20-600 

28.7 


tt 

Aluminum-bronze 

20 

17.0 

National Physical Labora- 





tory 

Aluminum-beryllium alloy 





10% Be 

20-100 

21.4 

Hidnert & Sweeney, 1927 


20-300 

23 3 


it t. 


20-500 

25 4 



32 7% Be 

20-100 

17.9 



20-300 

20.6 


“ “ 


20-500 

32.3 


“ ** 

Aluminum-copper alloy 





10% Cu 

20-100 

22 4 



20-300 

28 3 




20-500 

27.7 



Aluminum-silicon alloy 10% Si 

20-100 

21 1 


Hidnert, 1925 

20-300 

22 9 


Aluminum-zinc alloy 12 % Zn . 

20-100 

24 9 



20-300 

28.1 



97% Zn 

20-100 

27 5 



20-200 

29 6 



Antimony 

1-180 to +13 

10.23 

Gruneisen, 1910 

20 

12. 

Fizeau, 1869 


15-101 

10 88 

Gruneisen, 1910 

parallel to axis . . . 

10-90 

17.30 

Fizeau, 1869 

perpendicular to axis 

Arsenic 

10-90 

10-90 

8 28 

3.88 


4t 

•Bakehte-dilecto 

20-60 

22. 

Souder & Hidnert, 1919 

micarta 32X . . 

25-50 

33. 



Beryllium 98.9%. . . 

20-100 

12.3 

Hidnert, 1925 

20-300 

14 0 




20-700 

16 8 


“ 

Bismuth 

-180 to +15 

12.98 



i 19-101 

13.45 



parallel to axis 

! 10-90 

15 37 



perpendicular to axi.s 

Brass 

cast ... 

1 10-90 

10 84 



O-lOO 

18 75 

Smeaton 

wire . ... 

0-100 

19 30 



66Cu. 34Zn 

20 

18 9 

National Physical Labora* 



1. 

tory 


• See Scientific Paper of Bureau of Standards No. 352. 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 

Linear 


Substance 

Temp. *0. 

CneflScient 


Observer 

Primer gilding 97Cu, 2.97Zn. . . 

25-100 

16.9 



.OlPb, .02Fe. cold rolled 

25-300 

17.7 



cast 

25-100 

17 2 



commercial bronze 90 26Cu . . 

25-100 

17 5 



9 7Zn, .OlPb, .03Fe 
cold rolled 

25-300 

18.1 



cast 

25-100 

17 4 



Low brass 80 02Cu 

25-100 

18 0 



19.89Zn, .05Pb, .03Fe 
cold roll^ 

25-300 

19 1 



cast 

25 100 

17 9 




25-100 

18 5 



27 95Zn, .OlPb, .02Fe 

25-300 

19 8 


Hidnert, 1921 

cold rolled 




Scientific Paper No. 410 

cast 

25-100 

18 3 


Bureau of Standards 

Commercial brass, 64 81Cu 

25-100 

19 0 



34 92Zn. .24Pb. .03Fe 
cold rolled 

25-300 

20 2 



cast 

25-100 

18 9 



Leaded bronze 88 3Cu 

25-100 

17 5 



10 Zn. 1 68Pb. .02Fe 
cold rolled 

25-300 

18 3 



cast 

25-100 

17 6 



Free turning rod 62 33Cu 

25-100 

19 1 



36.04Zn, 2 57Pb. .06Fc 
cold rolled 

25-300 

20 4 



cast .... 

25-100 

19 0 



Brick . . 


9 5 

National Physical Lai Kira* 





tory 

Bronse 




3Cu. ISn 

16 6-100 

18 44 

Daniell 

16 0-350 

21 16 




16 0-957 

17 37 


“ 

93 5Cu,6.5Sn . 

16-100 

17 5 

Bein, 1912 

90Cu, lOSn 

0-900 

22 0 

Le Chatelier, 1889 

80Cu, 20Sn . . . 

0-800 

; 27 0 


• •• 

70Ou, 30Sn 

phosphor 

0-700] 

29 5 



97, 6Cu, 2Sn, 0.2P... 

0-85; 

16 8 

Mean 

Cadmium 


44 6 

Gruneisen, 1901 


20, 

28 8 

Matthiessen. 1866 


0-100 

31 59 


“ 


10-90'; 

29 39 

Fizeau 


315; 

31.6 1 

Vjcentini A; Omodie 

Calcite, parallel to axis 

0-85 i 

25.14 

Benoit, 1888 

perpendicular to axis 

0-85 

-5 58 


“ 

Caoutchouc 


65 7-68 6 

Various 


17-25 

77.0 

Kohlrauach 

Carbon 





diamond i 

40 

1 18 

Fizeau, 1869 

gas carbon... 

40 

5 40 


“ 

graphite 

CeUuIoid 

40 

20-70 

7 86 

109. 

^kiuder k Hidnert. 1019 

( 'ement and concreto 


10 14 

l'’lZl‘HU 

< 'bromium , 

2(1 UM)| 

6 8 Hidrirrt, 1931 

(''obalt . . . . . . 

40i 

12 36 Fiztau 

•Condesite (No lllO) 

16 79i 

44 0 .SoudtT k Hidncrt, 1919 

(No. 128) . 

IS 50 

20 0 


.. 

Constantan 

4 29. 

15 23 



eOCu. 40Ni 

20 

17.0 

National Physictl latbt)i.«- 


I 

1 



tory 


• See Scjputjfic Papor Bun-bu of Bt&iidHrda No. 362. 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 

Linear 


Substance 

Temp. *C. 

Coefficient 

Observer 

Coiistantan l 

-191 to-j-16 

xio-« 

12 02 

Henning, 1907 

1 

9-38 

14 48 

Guillaume, 1898 


0-500 

14 81 

Holborn & Day. 1900 

Copper ! 

-191 to -hie 

14 09 

Henning, 1907 

electrolytic [ 

25-100 

16 8 

Hiduert, 1921 


25-300 

17.8 

Diamond, see Carhon 

0-625 

16.07 

Dittenberger, 1902 



Duralumin, cast. . 

20-100 

23 6 

Hidnert, 1925 


20-300 

26 0 

“ 


20-500 

27.3 

“ 

cold rolled . . 

20-100 

23 7 



20-300 

26 4 



20-500 

27.3 

“ 

Kbonite 

25-35 

84.2 

Kohlrausch 

Emerald, parallel to axis 

0-85 

-1.35 

Benoit 

perpendicular to axis 

0-85 

1 00 


Fluor spar, CaFj . 

0-100 

19 5 

Pfaff 

Formica 

20-60 

30 0 

Souder A. Hidnert, 1919 

Galena . ... 

1 

19 9 

German silver i 

1 0-100 

18 36 

Pfaff 

60Cu, l^Ni, 25Zn I 

1 



Glass 

tube 

O-lOOi 8 33 

Fueau 

soft 


! 8 5 

Schott 

hard 


9 7 

“ 

plate 

1 0-100 

8.91 

Lavoisier A Laplace 

crown 

0-100, 8 97 

Hint 

j 50-60 

7 88 

Pulfrich 

Jena thermometer 




IQGI normal 

' (t-tOO 

8 1 

Schott 

59 III 

1 O-lOO 

5 8 


59111 

-191 to -1-16 

4 24 

Henmug, 1907 

Gold 

-1H3 to -f-l6 

13.2 

Gruneisen, 1910 


16-100 

14 3 1 

Gold-copper 

0-100 

15 52 

Matthiesseu 

2Au, ICu i 




Gold-platinum . ' 

0 100 

15 23 

“ 

2Au, IPt. 




Granite 


18 3 ! 


Gun Metal 


18 3 

National I’bysical Labora 

Gutta percha 

Hard Rubber 


1198 3 

tory 

Russner, 1882 

20-601 80 

Souder A Hidnert, 1919 

lee . 

- 20 to -1 

51 0 I 




-10to0i50 7 1 

Vincent, 1902 

Indium 

40 

41 7 

Fizeau, 1869 

Invar, see I^icktl steel 




Iodine 

-188 to 16 

83 7 

Dewar 1902 

Iridium . ... 

-1S3 to 4-19 

5 71 

Gruneisen, 1910 

Iron 

-190 to fl7 

9 07 

Henning, 1907 

soft 

40 

12 10 

Fiz^u, 1869 

east 

40 

10 61 

vast 

-190 to-fl6 

8.50 

Henning, 1907 

wrought . . 

- 18 to -f 100 

11 40 

Andrews 

steel 

40 

13 22 

Furau, 1869 

steel, annealed 

40 

10 95 

steel, 1 2% C. . 

0-100 

10.5 

Le Chatelier, 1899 

100-200 

11 5 


200-300 

13. 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 

Linear 


Substance 

Temp. ®C. 

Coefficient 

Observer 



xio-« 


Iron, steel 

300-400 

15. 

Le Chatelier, 1899 


400-500 

14. 

“ 


500-600 

16- 

“ 


600-700 

16. 

“ 

“ 

above 900 

29. 

“ 

Lead 

-183 to -1-14 

27 08 

Gruneisen, 1910 


18-100 

29 40 

“ 

Lead-tin 

0-100 

25 08 

Smcaton 

2Pb, ISn 




Magnesium 

-183 to +15 

21.40 

Gruneisen, 1910 


18-100 

26.08 

“ 


20-100 

26 0 

Hidnert & Sweeney, 1928 


20-200 

27 9 

“ “ 


20-500 

29 8 

“ “ 

cast 

20-100 

26 96 

C. D. H., 1917 

wrought 

20-100 

26 73 

“ 

Magnalmm 

0-13 

22 

Guillaume, 1902 

96a1. 4Mg. 




86a1, l4Mg 

12-39 

23 8 

Stadhagen, 1901 

Marble ... 

15-100 

11 7 

Frohlich 

• Rutland blue (Vt) 




heated in air 

25-100 

15 

Souder 4 Hidnert, 1919 


100-200 

23 

ii 14 


200-300 

28. 

ii (( 

cooled 

300-200 

15. 

• • 44 


200-100 

9. 

44 44 


100-25 

4. 

44 44 

• Silver gray (Ga.) 




cooled. ... 

2.5-0 

13. 

it l< 


0 to -60 

10 ■ 

U ii 

heated in air 

20-65 

1 0 

“ “ 

cooled 

65-20 

.5 

ii ii 

Masonry 


4 -7. 


Mercury 

-183 to -39 

30 

Dewar, 1902 


-78 to -38 

41 

Grunmach, 1901 

Molybdenum 

25-100 

4 9 

Hidnert & Gero, 1924 


25-500 

5 5 

4» U 

Monel metal 

25-100 

13 7-14 5 

Souder A Hidnert 


25-300 

14 9-15 2 

“ “ 


25-600 

15 9-16 7 

it ii 

Nickel. . 

-191 to +16 

10 12 

Henning, 1907 


40 

12 79 

Fiaeau 


16-250 

13 97 

Hollioru 4 Day, 1901 


375-1000 

13 46 

HoUx>rn & Day. 1901 

commercial 

25-100 

12 9 

Souder & Hidnert, 1921 


1 

13 5 


Nickel steel 

1 



10% Ni 

20 

13 0 

Nat. Phys. Lab. 

20 

20 

19 5 

*' “ “ 

30 

20 

12 

It it II 

36 (Invar) 

20 

.9 

ii Ii «• 

40 . 

20 

6 3 

“ “ 

50 . 

20 

9 7 

“ “ “ 

80 ... 

20 

12 5 

ii ii <« 

Osmium 

40 

6 57 

Fizeau 

Palladium. 

40 

11 76 



0-100 

11 04 

Matthiessen 

Parafline 

0-16 

106 6 

Ilodwell 


16-38 

130 3 



38-49 

477.1 

•* 

Phosphorus 

0-44 

124 1 

Laduc, 1891 


* For full details and data on other aasaidoB see Scientific Paper 352 Bureau of Standarda 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 

Linear 


Substance 

Temp. “C. 

Coefficient 

Observer 



X K)-« 


Phosphor bronze, see Bronze 




Platinum 

40 

8.99 

Fizeau 

Platinum indium 

40 

8.84 

10 Pt. Hr 




Platinum silver 

0-100 

15.23 

Matthiesseu 

33Pt, 67Ag 




Porcelain 

20-790 

4.13 

Braun 

Berlin 

0-100 

3.1 

Holbom Grundaen 

Bayeuz 

0 

2.5 

Tutton, 1902 


1000-1400 

5.53 

Deville & Troost 

Olay .50, f^t .15 




beryl .35 . . . , 

20-200 

1.6 

Souder & Hidnert, 1910 


400-540 

3 6 

“ “ 

('lay .80, feldspar 

20-200 

2.9 

it u 

85, whiting .015 

200-400 

4.0 

“ “ 

( lay .70, feldspar .... 

20-200 

3.3 

“ “ 

.10, flint .095, whiting 1.5 

200-400 





4.0 

“ ** 

clay .50, feldspar 

20-200 

4.7 

“ “ 

.16. flint 34 

20(M00 

4 6 

“ ** 

Quartz (crystal) 

-190 to -1-16 

5.21 

Scheel 

parallel to axis 

0-80 

7.97 

Benoit, 1888 

IHTpendicuIar to axis 

0-80 

13.37 

“ 

fused 

-191 to +16 

.256 

Henning, 1907 


0-30 

.42 

Chappius, 1903 


0-100 

.50 

Scheel, 1907 


0-800 

.546 

RandaU, 1910 


0-1200 

.585 

Khodium 

40 

8 5 

Fizeau 

Hock salt 

40 

40 40 

“ 

Rubidium 

2-17 

86 2 

Elsa Deuss, 1911 

Ruthenium 

40 

9.63 

Fizeau 

Sandstone 

20 

7.-12. 


Selenium 

-180 to 0 

37.2 

Dorsey, 1908 


40 

36 80 

Fizeau 

Silicon ... 

40 

7.63 

“ 

Silver 

-191 to +16 

17 04 

Henning, 1907 


20 

18 8 

Voigt, 1893 

Rl&te 

20| 

6.-10. 


Solder, eee Leadrtin 



Speculum metal 

20 

19 3 

Smeaton 

66Cu, 32Su 




Sodium 

-188 to +17 

62 2 

Dewar, 1902 

Stainless steel 




hardened 

20-100 

9 6 

Souder & Hidnert, 1921 


20-200 

9.8 

<t it 


1 20-600 

11 2 

“ “ 

annealed . ... 

20-100 

10 3 

“ “ 


20-200 

10 7 

it it 


20-600 

12.1 

it it 

Stellite, soft . . . 

20-100 

14 1 

Souder & Hidnert. 1921 

80Co, 20Cr 

20-300 

15 2 

it M 


20-600 

16 1 

it *4 

hard, 55Co, 40Cr .... 

20-100 

13 4 

it 4* 

3W, 2C 

20-300 

15 0 

ti it 


20-600 

16 5 

It it 

“No. 2“ 55Co. 35Cr 

20-100 

11 0 

ti ti 

lOW 

20-300 

12.4 



20-600 

13.6 

it 44 

Sulphur, crystal 

40 

64.13 

Fizeau, 1869 

Tellurium 

40 

16.75 

Fizeau, 1869 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 

Linear 


SubBtance 

Temp. 

Coefficient 

Observer 

Thallium ... 

40 

X 10-* 

30 21 

Fiseau, 1869 

Thorium 

0-100 

12 3 

Rentschler, Marden, 1925 

Tin 

-lH3to-l-16 

22 57 

Gruneisen, 1910 

18-100 

2B 02 

“ 

Topaz, axis a 

0-100 

8 32 

Pfaff 

• b 

0-100 

8.36 


" c 

0-100 

4.72 

“ 

Tourmaline 


9 37 


parallel to axis 

0-100 

** 

perpendicular to axis . 

0-100 

7.73 

Hidnert & Sweeney, 1925 

Tungsten 99.978% 

-100-0 

4 2 

0-100 

0-300 

4.3 

4 5 



0-500 

4 6 

“ “ 

filament .... 

1000-2000 

6 1 

Worthen, 1916 

Type metal 

Vulcanite 

17-254 

19 52 

Danieil 

0-18 

63 60 

Mayer 

Wood 

parallel to fiber 



Glatzel 

ash 

0-100 

9 51 

beech. 

2-34 

2 57 

Villan 

cbestnut 

2-34 

6 49 


elm 

2-34 

5 65 


mahogany . . 

2-34 

1 3 61 


maple 

2-34 

2-34, 

! 6 38 


oak 

4 92 


pine 

2-34 

5 41 


walnut .... 

2-34 

6 58 


across fiber 


61 4 


beech 

2-34 


chestnut . . 

2-34 

32 5 


elm . 

2-34 

44 3 


mahogany 

2-34 

40 4 


maple. 

2-34 

48 4 


oak 

2-34 

54 4 


pine . . 

2-34 

34 1 


walnut 

2-34 

48 4 


Zinc 

- ISO to 0 

26 4 

Dorsey, 1908 

10-100 

' 26 28 

Thiesen, 1895 

Alundum, AI 2 O 3 

25-900! 

8 7 

Boeck, 1912 

Bauxite brick 

25-1001 

4 4 

Wilkes 

Caoutchouc 

10 7-25 31 

77 0 

Kohlrausch 

Carborundum, SiC 

25-1001 

6 58 

Boeck, 1912 

Corundum .. 

100 900*^0’ . 

4 74 

0 76 

Pfaff 

Fire clay brick 

Flint, SO 2 

2.5-100 

8 1±3 


15-1000 

17 4 

Houldsworth &. Cobh, 1924 

Limestone, Oolitic, (liid ) 

2,5-100 

9 

Souder & Hidnert, 1919 

Magnesium oxide 

Rubber, “Red Antimony” tubing 

2.5-100 

9 7 114 

Napier & I'rcttyman, 1932 

10-100 

1 

111 


]7:.o 




THERMAL EXPANSION OP GLASSES 

The following table gives the mean coefficient of linear expansion for 
various types of glass as determined by Peters and Cragoe of the Bureau of 
Standards. 1920. 


Glass sample 

Temp. 

interval 

Coeffi- 

cient 

Temp. 

interval 

Coeffi- 

cient 



X10-* 


xio-< 

1 Barium flint 

22-494 

0.088 

519-550 

0.331 

4 Plate, American 

20-508 

.108 

540-660 

.401 

6 German 

21-496 

.099 

564-589 

.477 

7 French 

21-513 

.094 

597-613 

.424 

8 Light crown ... 

24-422 

.104 

494-507 

.548 

10 Borosilicate crov n . . 

22-498 

090 

539-.562 

.393 

1 1 Barium crown . . ... 

2.3-499 

.090 

589-610 

.649 

12 Medium flint 

2.3-402 

.097 

452-478 

.396 

13 Light flint 

22-451 

.088 

494-512 

.347 

16 Commercial glass 

2.3-44.5 

.107 

510-534 

.309 

20 McBeth-Evans flask 

22-449 

.069 

567-586 

.4.54 

2 1 Pyrex ... . 

21-471 

036 

552-571 

. 1.51 

22 Schott-Genossen flask 

19-414 

.056 

540-562 

.404 

23 Soda tubing 

21-372 

.120 

506-525 

.234 

24 Lead tubing . . , 

21-338 

.091 

464-483 

.236 

26 Fluorite tubing 

22-364 

.098 

510-551 

284 

29 Fusing in glas.s, German 

2,3-383 

090 

456-481 

.283 

30 Fusing m glass, Corning 

22-376 

083 

460-48.') 

2.58 

Chemical glassware* 


t 

1 


Glasbake 

20 300 

1 .037 



Kimble . . ... 

1 20 300 

.049 



Pyrex 

20- .300 

1 .033 



Vycor ... 

20 -300 

; .008 

1 




Moie ooiiiplote data, including the coiapoaition of the samples named 
alvne, will be found in Scientific Paper No. 393, Bureau of Standards. 
Wichers, Finn, Clabaiigh, Jour. Res. N.B.S. 26, 539, 1941, 


EQUATION FOR THE LINEAR EXPANSION OF SOLIDS 

If la is the length at 0° C the length at f® C is lt = lo (l-hat+fit-). 

The table gives the values of these coefficients. 


Substance 

Temp 
limits 
® C 

a 

1 

! 

Observer 

.\luminum 

1 

10-90 

.2221X10 < 

114X10-7 

1 Fizeau 

Brass . . , 

10-90 

1781 

.098 

Fizeau 

Copper . 

Gold. . . . 

10-90 

1.596 

102 

Fizeau 

10-90 

1410 

042 

Fizeau 

Iron, pure 

0-38 

1145 j 

.071 

Guillaume 

J.ead 

10-90 

2829 1 

.120 

Fizeau 

Nickel 

0-38 

12,55 

057 

Guillaume 

Platinum 

0-1000 

0868 

.013 

Holborn and 
Valentine 

Silver . 

10-90 

1862 

.074 

Fizeau 

Tin . . 

10-90 

.2094 

.175 

Fizeau 

Zinc 

10-90 

2969 

- 0635 

Fizeau 


1751 





CUBICAL EXPANSION OF SOLIDS 

The coefficient of cubical expansion for a solid is approximately three 
times the linear coefficient. . • t. i- n • 

The experimental values for various solids are given in the following 
table. The coefficient is the increase m volume per unit volume per degree 
Centigrade. 


Substance 

Temp ° C 

Coefficient 

Observer 

Antimony . ... 

0-100 

0 3167X10“^ 
5-7 

Matthiessen 

Beryl 

0-100 

0.3167 

Pfaff 

Bismuth ... 


0.4000 

Kopp 

Fizeau 

Diamond .... 

40 

0 0354 

Emerald 

40 

0.0168 

0 27 

Fizeau 

Fluor spar 

14-47 

0 6235 

Kopp 

Galena 

0-100 

0 558 

Pfaff 

Glass, white tube 

0-100 

0 2648 

Regnault 

green tube . 

0-100 

0.2299 

Regnaiilt 

Jena 

0-100 

0.2533 

Rcichsanstalt 

Ice 

~20 to -1 

1.1250 

Brunner 

Iceland spar . . . 

50-60 1 

0 1447 

Pulfrich 

Iron 

0-100 

0.3550 

Dulong and Petit 

IVIflrble 


0 3-D 6 


Paraffin . . 

20 

5 88 

Russner 

Platinum 

0-100 

0.265 


Porcelain . 

0-100 

0.1080 

Deville and Troost 

Quartz 

50-60 

0.3530 

Pulfrich 

Rock salt 

50-60 

1.2120 

Pulfrich 

Silver 

0-100 

0 5831 

Matthiessen 

Slate 


0.15-0 3 


Sulfur ... 

13 2-50 3* 

2.23 

Kopp 

Tar . . 


6 -8 


Tin . . i 

1 0-100 

0 6889 

Matthiessen 

Zinc .... 1 

! 

! 0-100 

0 8928 

Matthiessen 


1752 



CUBICAL EXPANSION OF LIQUIDS 

(From Smithsonian Tables) 

The table gives the values of the coefficients a, and 7 in the equation 
Vt = y«(l + a/ + -f and also the true coefficient at 20®C. 


Liquid 

Temp. 

Range 

« X 10» 

/S X 10« 

7 X 10« 

True 
coeff. 
at 20“C 





X 10 » 

Acetic acid 

16-107 

1 0630 

0 12636 

1 0876 

1 071 

Acetone 

Alcohol: 

0-54 

1 3240 

3 8090 

-0 87983 

1 487 

Amyl 

-15-80 

0 9001 

0 6573 

1 18458 

0 902 

Ethyl, 30% by vol 

18-39 

0 2928 

10 790 

-11 87 


“ 50% 

0-39 

0 7450 

1 85 

0 730 


“ 99 3% “ 

27-46 

1 012 

2 20 


1 12 

“ 500 atmos. press 

“ 3000 “ 

0-40 

0 866 




0-40 

0 524 




Mi'thyl 

0-61 

1 1342 

1 3635 

0 8741 

1 199 

benzene 

11-81 

1 17626 

1 27776 

0 80648 

1 237 

bromine 

Calcium chloride: 

0-59 

1 06218 

1 87714 

-0 30854 

1 132 

5 8% solution 

18-25 

0 07878 

4 2742 


0 250 

40 9% “ 

17-24 

0 42383 

0 8571 


0 458 

(’arbon disulphide 

-34-60 

1 13980 

1 37065 

1 91225 

1 218 

500 atmos. pressure 

3000 “ 

0-50 

0 940 




0-50 

0 581 




( 'arbon tetrachloride 

0-76 

1 18384 

0 89881 

1 35135 

1 236 

(’hloroform 

0-63 

1 10715 

4 66473 

-1 74328 

1 273 

Ether 

-15-38 

1 51324 

2 35918 

4 00512 

1 656 

Cilyccnne 

Hydrochloric acid: 


0 4853 

0 4895 


0 505 

33 2% solution 

0-33 

0 4460 

0 215 


0 455 

Mercury 

0-100 

0 18182 

0 0078 


0 18186 

Olive oil 


0 6821 

1 1405 

-0 539 

0 721 

I’entane 

Potassium chloride: 

0-33 

1 4646 

3 09319 

1 6084 

1 608 

24 3% solution 

16-25 

0 2695 

2 080 


0 353 

Phenol 

Petroleum: 

36-1.57 

0 8340 

0 10732 

0 4446 

1 090 

Density 0.8467 

Sodium chloride: 

24 120 

0 8994 

1 396 


0 955 

20 6% solution 

Sodium sulphate: 

0 29 

0 3640 

1 237 


0 414 

24% solution 

Sulphuric acid: 

11 40 

0 3599 

1 258 


0 410 

10 9% solution 

0-30 

0 2835 

2 580 


0 387 

UK) 0 % 

0 30 

0 5758 

-0 432 


0 558 

I'nrix'iitinc 

-9-106 

0 9003 

1 9595 

-0 44998 

0 973 

\S .iter 

0-33 

-0 06427 

8 50.53 

-6 7900 

0 207 


I7r>;^ 





COEFFICIENTS OF EXPANSION OF GASES AT 
CONSTANT PRESSURE 

Change in volume per unit volume per degree Centigrade. 
(From Smithsonian Tables.) 


Gas. 

Temp. 

° C. 

1 

i Pressure 
! in cm. of 
j mercury. 

Coeffi- 

cient. 

Observer. 

Acetylene 

0 

1 76. 

.003772 

Leduc, 1912 

Acetylene 

0-100 

76. 

3739 

Leduc. 1912 

Air 

0-100 

1 76. 

3670 

Regnault, 1842 

Air 

0-100 

100.1 

36728 

Chappuis, 1903 

Ammonia 

0 

76. 

3860 

Leduc, 1912 

Ammonia 

0-100 

76. 

3800 

Leduc, 1912 

Carbon dioxide 

0 

76. 

3751 

Leduc, 1912 

Carbon dioxide 

0-100 

76. 

3723 

Leduc, 1912 

Carbon dioxide 

0-20 

51.8 

37128 

Chappuis, 1903 

Carbon dioxide 

0 40 

I 51.8 

37100 

Chappuis, 1903 

Carbon dioxide 

0-100 

I 51.8 

37073 

Chappuis, 1903 

Carbon dioxide 

0-20 

S 99.8 

37602 

Chappuis, 1903 

Carbon dioxide 

0-100 

99.8 

37410 

Chappuis, 1903 

Carbon dioxide 

0-20 

137.7 

37972 

Chappuis, 1903 

Carbon dioxide 

0-100 

137.7 

37703 

Chappuis, 1903 

Carbon dioxide 

0-7.5 

2621. 

1097 1 

Baly-Ramsay, 1894 

Carbon dioxide 

64-100 

2621. 

6574 1 

Baly-Ramsay, 1894 

Carbon monoxide. . . 

0-100 

76. 

3669 

Regnault, 1842 

Chlorine 

0 

76. 

3900 

Leduc, 1912 

Chlorine 

0-100 

76. 

3830 

Leduc, 1912 

Cyanogen 

0 

76. 

396 

Leduc, 1912 

Cyanogen 

0-100 

76. 

387 

Leduc, 1912 

Hydrochloric acid. . . 

0 

76. 

3770 

Leduc, 1912 

Hydrochloric acid. . . 

0-100 

76. 

3734 

Leduc, 1912 

Hydrogen 

0-100 

100.0 

36600 

Chappuis, 1901 

Hydrogen 

0-100 

200. atrn 

332 

Amagat, 1890 

Hydrogen 

0-100 

400. atm 

295 

Amagat, 1890 

Hydrogen 

0-100 

♦)(K). atm 

261 

Amagat, 1890 

Hydrogen 

0-100 

800. atm 

242 

Amagat, 1890 

Nitrogen 

0 

76. 

3673 

Leduc, 1912 

Nitrogen 

0-100 

76. 

3671 

Leduc, 1912 

Nitrous oxide 

0-100 

76. 

3719 

Regnault, 1842 

Oxygen 

0-100 

100. at III 

486 

Amagat 

Oxygen 

0-100 

2(X). atm 

534 

Amagat 

Oxygen 

0-100 

400., atm 

459 

Amagat 

Oxygen 

0-100 

000. atm 

357 

Amagat 

Oxygen 

0-100 

800. atm 

288 

Amagat 

Oxygen 

0-100 

1000. atin 

241 

Amagat 

Sulphur dioxide .... 

0-100 

76. 

3903 

Regnault, 1842 

Sulphur dioxide .... 


98. 

3980 

Regnault, 1842 

Water vapor 

1>-119 

76. 

4187 

!Hirn, 1862 

Water vapor 

0-141 

76. 

4189 

Him, 1862 

Water vapor 

0-162 

76. 

4071 

Him, 1862 

Water vapor 

0-200 

76. 

3938 

Him, 1862 

Water vapor 

0-247 

76. 

3799 

Him, 1862 


17:.4 


COEFFICIENT OF EXPANSION OF GASES AT 
CONSTANT VOLUME 

Chanpr in pressure f)er unit preasuic per degree Centigrade. 
(Fr(»m iSmitliaonian Tables.) 


“ Oteervor. 


Acet vlene 
Aeet\ lent 
Air 
Vir .. 

Air 

Vir . . . 

\ir. . 
\ir... 

Air 

Air 

All- 

Air 

A tniiionia 
\ mninnia 
.\igr>n 


("urhon dioxide .. . 

C'lirfion dioxide 
r'lirhon dioxide 
C'.'U bon dioxide 
f ill bon dioxide 
C’.irbon dioxide 
Cyrbon dioxide . 

C 'll r bon dioxide 
C'.irbon nionoxld*' 
Cb.inogen . . 

Cbtinogen 

} ’.thane . .. 

I !fhane 

Tlf'liuin 

II vdroehloric and 
llvdioehlorie and 
EI\ drogen 
Hvdrogen 
Elvdrogen 
Fivdrogen 
Hvdiogen . 

H\ drogen . 

Methane 

Metluine . . 

Virrogen 

Nitrogen 

Nitrogen 

Nitrogen 

Nitrogen 

Nitrogen 

C\ygen . . . 

Oxygen.. . 

Oxygen 

Oxygen 

Oxygen 

Oxygen 

Oxygen 

Nitrous oxide . . 
Sulphur dioxide, SOj 


7(i 00:i741 Leduc, 1912 

70. I 3726 Leduc, 1912 

.6 37666 Meleander. 1890-92 

1 3 37127 Meleandei, 1890 92 

10 (t 36630 Meleander, 1890 92 

26 4 .36580 Meleander, 1890-92 

I 75 2 36660 Meleander, 1890 -92 

100 1 36744 Chappuis, 1903 

76 0 ! 36650 Regnaiilt, 1842 

200 0 ; 36903 Regnaiilt, 1842 

2000 i .38866 Regnaiilt, 1842 

lOOOO. : 4100 Regnaiilt, 1842 

76 1 3800 Ledue, 1912 

76 i 3770 Leduc, 1912 

51 7 ! 3t»68 Keunen-Ran<lall, 

i 1896 

51 8 1 36985 Chappius, 1903 

51 8 1 3G972 Chappuis, 1903 

51 8 1 36981 Chappuife, 1903 

99 8 ! 37335 Chappuis, 1903 

99 8 ' 37262 Chappuis, 1903 

100 0 1 37248 Chappuis. 1892 

76 i 3724 Ledue, 1912 

7t> ! 3714 Leduc, 1912 

7i\ 36607 Regiuiult, 1842 

7t. 3870 Ledue, 1912 

7t. 3830 Leduc, 1912 

76 3780 Ledue. 1912 

76 3750 Ledue, 1912 

5(> 7 3665 Kennen-Randall, 


i 

76 

3740 

Leduc. 1912 

i 0-100 

76 

3721 

Leduc, 1912 

1 

7<i 

3663 

Ledue, 1912 

1 0-100 

76. 

3664 

Leduc, 1912 

16-132 

.0077 

3328 

Baly-Rarnsay, 1 894 

15-132 

.025 

3623 

Baly-Ranisay, 1894 

12 105 

47 

3656 

Baly-Raiiisuy, 1894 

0-100 

100 0 

3662(i 

Chaiipuis, IW3 

0 

76 

3680 

Leduc, 1912 

0 100 

76 

3678 

Leduc. 1912 

i 0 

76 

3672 

Leduc. 1912 

.1 0-100 

76. 

3672 

Leduc. 1912 

! 13- 1.32 

.06 

3021 

Baly-Rarnsay, 1894 

; 9-133 

53 

3290 

Baly-Rainsay. 1894 

0-20 

100 2 

36754 

Chappuis, 1903 

.1 0 100 

100 2 

36744 

Chappuis. 1903 

.! 0 

76 

3673 

Jjodnv, 1912 

1 0- 100 

76. 

3672 

Leduc. 1912 

1-1.32 

.007 

4161 

Baly-Rarnsuy. 1891 

9-132 

25 

3984 

Baly-Rarnaa> . 1894 

; 11-132 

51 

3831 

Baly-Ranisay. 1894 


1 9 

36683 

Meleander, 1891 

’ I 

18 5 

36690 

Meleander, 1891 

• ! 

76 

3676 

Regnaiilt, 1842 

. 1 . • 

76 

3845 

Regruiult. 1842 



REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS 

Factors and their logarithms for reducing a gas voiume to normal 
conditions, 0° C., 760 mm pressure. 

The volume of dry gas measured at any temperature 10-35® C. Inclusive and pressure 
690-784 w>Tn of Hg may be reduced to the volume at 0° C. (273.18® K.) and 760 mm of Hg 
pressure by multiplying by the factor found in the table. 

In case the volume of gas is measured in the presence of water vapor the pressure of the 
aqueous vapor must be subtracted from the value of the total or barometric pressure Ijcftire* 
entering the table. In the case of atmospheric air the vapor pressure may be found by 
determining the dew point or temperature of saturation. The pressure of water vapor may 
then be read from the small table ^low. If gas vriumes are measured over water, the vapor 
pressure will be that of saturated aqueous vapor at the temperature used. A table giving 
the pressure of saturated aqueous vapor over water is given below. 

Pressure of Saturated Water Vapor 


®c. 

mm 

0(, 

mm 

“C. 

mm 

9 

8 6 

18 

15 5 

27 

26 7 

10 

9 2 

19 

16 5 

28 

28 3 

11 

9 8 

20 

17 5 

29 

30 0 

12 

10 5 

21 

18 7 

30 

31 8 

13 

ll 2 

22 

19 8 

31 

33 7 

14 

12 0 

23 

21 1 

32 

35 7 

15 ! 

12 8 

24 

22 4 

33 

37 7 

16 

13 6 

25 

23 8 

34 

39 9 

17 

14 5 

26 

25 2 

35 

42 2 


Factors and Logarithms 


T“C. 

690 

Value Log 

692 

V'alue Log 

694 

Vahie Log 

696 

Value Log 

697 

Value Log 

698 

V'alue Log 

10 

8758 

9424 

8783 

9437 

8.S09 

9449 

8834 

.9462 

8847 

9468 

8860 

9474 

11 

8727 

9409 

.8752 

.9421 

8778 

9434 

8803 

.9446 

8816 

.9453 

8828 

9459 

12 

8696 

9393 

8722 

.9406 

8747 

9419 

8772 

.9431 

8785 

9437 

8797 

9443 

13 

8666 

.9378 

8691 

9.3911 

8716 

.9403 

8741 

9416 

8754 

9422 

8767 

.9428 

14 

8636 

.93&3 

8661 

9376 

8686 

9:i88 

8711 

.9401 

8723 

9407 

8736 

.1K13 

15 

.8606 

.9348 

8631 

9:J6ii 

8656 

9:173 

8681 

.9380 

8693 

9392 

8706 

.9:198 

16 

8576 

9333 

8601 

.9345 

8626 

9:i58 

8651 

9370 

8663 

9377 

8675 

9383 

17 

8546 

.9318 

8571 

9330 ! 

8596 

9:i43 

8621 

.93.55 

8633 

.9362 

8646 

.9368 

18 

.8517 

.9303 

.8542 

.9315| 

8566 

.9328 

8591 

.9.341 

8603 

9:J47 

8616 

9:i5:{ 

19 

.8488 

9288 

8512 

.9301 

8537 

.9313 

8562 

.9:126 

8574 

.9332 

8686 

. 9 : 1 : 1 s 

20 

.8459 

.9273 

.8483 

.9286 

8508 

9298 

8532 

.9311 

8545 

9317 

8557 

.9:123 

21 

8430 

.9258 

.8455 

.9271 

8479 

9283 

8503 

.9296 

8516 

9302 

8528 

9308 

22 

8402 

9244 

8426 

.9256 

84.50 

9269 

8475 

.9281 

8487 

9287 

8499 

9294 

23 

8373 

.9229 

8397 

9241 

8422 

9254 

8446 

9266 

8458 

9273 

8470 

9279 

24 

8345 

.9214 

8369 

.9227 

8393 

92:i9 

8417 

.9252 

8430 

.9258 

8442 

9264 

25 

8317 

.9200 

8341 

.9212 

8365 

.9225 

8389 

9237 

8401 

.9243 

8413 

.9250 

26 

8289 

.9185 

8313 

.9198 

8337 

.9210 

8361 

.9223 

8373 

.9229 

8«i85 

9235 

27 

8261 

.9171 

.8285 

.9183 

8309 

.9196 

8333 

.9208 

8345 

.9214 

8:157 

9221 

28 

82:14 

9156 

82.58 

.9169 

8282 

.9181 

8306 

.9194 

8318 

.9200 

8329 

.9200 

29 

.8207 

9142j 

.8230 

.9154 

.8254 

.9167 

.8278 

.9179 

8290 

.9186 

8302 

.9192 

1 

30 

8180 

.9127 

8203 

.9140 

8227 

- 9152' 

8251 

.9165 

8263 

9171 

8274 

9177 

31 

.8153 

.9113 

8176 

.9126 

8200 

9i:i8 

8224 

.9151 

8235 

9157 

.8247 

9163 

32 

.8126 

9099 

.8149 

.9111 

8173 

9124 

8197 

.9136 

8208 

.9143 

8220 

.9149 

33 

.8099 

.9085 

.8123 

.9097 

8146 

9110! 

8170 

9122 

8182 

.9128 

8193 

9i:i5 

34 

8073 

.9070 

8096 

9083! 

8120 

90951 

8143 

9108 

8155 

.9114 

8167 

.9120 

35 

.8047 

.9056 

i 

8070 

.90691 

.8093 

9081 j 

1 

8117 

9094 

8128 

9100 

.8140 

9106 
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REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


TT. 

699 , 

Value Log 

, 700 

Value Log 

701 

Value Log 

702 

Value Log 

703 

Value Log 

704 

Value Log 

10 

.8872 

.9480 

.8885 

.9487 

.8898 

.9493 

.8910 

.9499 

8923 

.9505 

.8936 

.9511 

IL 

8841 

.9465 

.8854 

9471 

.8866 

.9477 

.8879 

.9484 

.8892 

.9490 

8904 

.9496 

12 

.8810 

.9450 

.8823 

.9456 

.8835 

.9462 

.8848 

.9468 

8860 

.9474 

8873 

9481 

IS 

.8779 

.9434 

.8792 

.9441 

.8804 

.9447 

.8817 

.9453 

8829 

.9459 

8842 

9465 

U 

8748 

.9419 

.8761 

.9426 

.8774 

.9432 

.8786 

.9438 

8799 

9444 

8811 

.9450 

15 

8718 

.9404 

.8731 

.9410 

.8743 

.9417 

8756 

.9423 

.8768 

.9429 

.8780 

.9435 

16 

.8688 

.9389 

.8700 

.9395 

.8713 

.9402 

8725 

.9408 

.8738 

.9414 

.8750 

.9420 

17 

8658 

.9374 

8670 

.9380 

.8683 

.9387 

1.8695 

.9393 

.8707 

.9399 

.8720 

.9405 

18 

8628 

.9359 

8641 

.9365 

.8653 

.9372 

8665 

.9378 

8678 

.9384 

.8690 

.9390 

10 

8599 

.9344 

.8611 

.9350 

.8623 

.9357 

1.8636 

.9363 

8648 

.9369 

.8660 

.9375 

20 

.8569 

.9329 

.8582 

.9336 

.8594 

.9342 

.8606 

.9348 

.8618 

.9354 

8631 

.9360 

21 

8540 

.9315 

.8552 

.9321 

.8565 

.9327 

1.8577 

.9333 

.8589 

.9339 

.8601 

.9346 

22 

8511 

.9300 

8523 

.9306 

.8535 

.9312 

8548 

.9318 

8560 

.9325 

.8572 

.9331 

28 

.8482 

.9285 

8494 

.9291 

.8507 

.9298 

.8519 

.9304 

.8531 

.9310 

8543 

.9316 

24 

.8454 

.9271 

.8466 

.9277 

8478 

.9283 

8490 

.9289 

.8502 

.9295 

8514 

.9301 

2.'i 

8425 

.9256 

.8437 

.9262 

8449 

9268 

8462 

.9275 

8474 

.9281 

.8486 

.9287 

26 

8397 

.9241 

.8409 

.9248 

.8421 

.9254 

.8433 

.9260 

8445 

.9266 

8457 

.9272 

27 

8369 

.9227 

8381 

.9233 

.8393 

9239 

.8405 

.9245 

8417 

.9252 

.8429 

.9258 

28 

.8341 

.9212 

.8353 

.9219 

8365 

.9225 

.8377 

.9231 

8389 

.9237 

.8401 

.9243 

20 

.8314 

.9198 

8326 

.9204 

.8338 

.9210 

8349 

.9217 

.8361 

.9223 

.8373 

.9229 

30 

8286 

.9184 

8298 

.9190 

8310 

.9196 

8322 

.9202 

8334 

.9208 

8346 

.9215 

31 

8259 

9169 

.8271 

.9175 

8283 

9182 

8294 

.9188 

8306 

.9194 

.8318 

9200 

32 

8232 

.9155! 

8244 

.9161 

8255 

.9167 

8267 

9174 

8279 

.9180 

8291 

9186 

33 

.8205 

.9141 

8217 

.9147 

8228 

9153 

8240 

.9159 

8252 

9165 

8264 

.9172 

34 1 

8178 

9127 

8190 

.9133 

.8202 

.9139 

8213 

.9145 

8225 

9151 

8237 

.9158 

35 1 

8152 

9112 

8163 

.9119 

8175 

9125 

8187 

.9131 

8198 

9137 

.8210 

9143 


TV. 

705 

Value Log 

706 

Value Log 

707 

Value Log 

708 

Value Log 

709 

Value Log 

710 

Value Log 

10 

8948 

9517 

8961 

9524 

8974 

9,5:101 

,S986 

.9,536 

8999 

.9.542 

9012 

.9.548 

n 

8917 

.9502 

.8929 

.9508 

8942 

9514 

8955 

.9521 

8967 

9527 

8980 

9533 

12 

8886 

9487 

8898 

.9493 

8911 

9499 

8923 

.9505 

.8936 

.9511 

! 8949 

.9,518 

13 

.8854 

9472 

8867 

9478 

8880 

9484 

8892 

.9490 

8905 

.9496 

8917 

.9502 

14 

8824 

.9456 

8836 

9463 

8849 

9469 

8861 

.9475 

8874 

.9481 

.8886 

.9487 

15 

8793 

.9441 

8805 

9447 

8818 

94.54 

8830 

.9460 

8843 

.9466 

.8855 

.9472 

16 

8762 

.9426 

8775 

.9432 

8787 

9439 

.8800 

.9445 

8812 

.9451 

.8825 

.9457 

17 

8732 

.9411 

8745 

.9417 

1 8757 

9424 

8769 

9450 

8782 

.9436 

8794 

.9442 

IS 

8702 

.9396 

8715 

.9402 

8727 

.9409 

8739 

9415 

.87.52 

9421 

i.8764 

.9427 

19 

8672 

9381 

8685 

.9388 

8697 

.9:194 

8709 

9400 

.8722 

9406 

.8734 

.9412 

20 

8643 

9367 

.8655 

.9373 

8667 

.9:179 

8680 

.9385 

.8692 

.9391 

.8704 

.9397 

21 

8613 

.9352 

8626 

.9358 

.8638 

.9,364 

8650 

9370 

.8662 

.9376 

8674 

.9382 

22 

8584 

9337 

8,596 

.9343 

8609 

.9349 

8621 

.9355 

,8633 

.9362 

8645 

.9368 

23 

8555 

.9322 

8567 

.9328 

8579 

.93:15 

8592 

.9.341 

8604 

.9347 

.8616 

.9353 

24 

8,526 

.9308 

8538 

.9314 

8,551 

9320 

8563 

.9326 

8575 

9332 

8587 

.9338 

25 

8498 

9293 

8510 

.92991 

8522 

.93051 

8534 

.9311 

8546 

9318 

.8558 

.9324 

26 

8469 

.9278 

8481 

.9285 

8493 

.9291 

8505 

.9297 

8517 

.9:103 

8529 

.9309 

27 

8441 

.9264 

8453 

.9270 

8465 

.9276 

8477 

.9282 

8489 

.9289 

8501 

.9295 

2H 

8413 

.9249 

8425 

.9256 

8437 

.9262 

8449 

.9268 

8461 

9274 

8473 

.9280 

29 

8385 

.9235 

8397 

.9241 

.8409 

.9247 

8421 

.9254 

8433 

.9260 

.8445 

.9266 

30 

8357 

.9221 

8369 

.9227 

8381 

.92:13 

8393 

9239 

8405 

.9245 

.8417 

9251 

31 

8330 

.9206 

8:i42 

.9213 

8354 

.9219 

,s:i 65 

9225 

8377 

.9231 

8389 

9237 

32 

8303 

.9192 

8314 

.9198 

8326 

.9204 

8338 

.9211 

8350 

.9217 

8361 

.9223 

33 

.8275 

.9178 

8287 

.9184 

.8299 

.9190 

8311 

.9196 

8322 

.9202 

8334 

.9209 

U 

8248 

.9164 

.8260 

.9170 

8272 

.9176 

.8284 

.9182 

8295 

.9188 

.8307 

.9194 

35 

8222 

.9150 

8233 

.9156 

8245 

9162 

8257 

.9168 

.8268 

9174 

8280 

.9180 


I 7 r .7 






REDUCTION or GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


TT. 

711 

Value Log 

712 

Value Log 

713 

Value Log 

714 

Value Log 

715 

Value Log 

716 

Value Log 

10 

.9025 

.95.54 

9037 

9560 

.9050 

.9566 

9063 

.9573 

.9075 

.9579 

.9088 

.9585 

11 

.8993 

.9.539 

.9005 

.9545 

.9018 

.9551 

1 9031 

.9567 

.9043 

.9563 

.9056 

.9669 

12 

8961 

.9.524 

8974 

.9530 

8986 

.9536 

8999 

.9.542 

.9012 

.9548 

.9024 

.9.554 

13 

8930 

9508 

8942 

.9515 

.8955 

.9521 

1 8967 

.9527 

.8980 

.9533 

8903 

.96.39 

14 

8899 

.9493 

8911 

.9499 

8924 

9505 

.8936 

.9512 

.8949 

.9518 

8961 

.9524 

15 

8868 

.9478 

8880 

.9484 

.8893 

.9490 

.8905 

.9496 

8918 

.9503 

8930 

.9509 

16 

8837 

.9463 

8849 

.9469 

8862 

.9475 

.8874 

.9481 

8887 

9487 

8899 

.‘.>494 

17 

8807 

.9448 

8819 

.9454 

8831 

9460 

.8844 

9466 

8856 

.9472 

8869 

9479 

18 

8776 

.9433 

8789 

.9439 

.8801 

.9445 

.8813 

9451 

8826 

.9457 

8838 

.9464 

19 

8746 

.9418 

.8759 

.9424 

.8771 

.9430 

j 8783 

9436 

8795 

.9443 

8808 

.m49 

20 

8716 

.9403 

.8729 

.9409 

.8741 

.9416 

.87.53 

9422 

.8765 

.9428 

.8778 

.9434 

21 

.8687 

.9389 

8699 

.9395 

8711 

.9401 

8723 

.9407 

.8736 

.9413 

.8748 

9419 

22 

8657 

.9374 

8669 

.9380 

8682 

.9386 

1 8694 

9392 

8706 

.9398 

.8718 

IH04 

23 

8628 

9359 

8640 

.9365 

8652 

9371 

8664 

9377 

8677 

.9383 

8689 

9390 

24 

.8599 

.9344 

8611 

.9351 

i.8623 

.9357 

8635 

.9363 

8647 

.9369 

8659 

9375 

25 

8570 

.9330 

8582 

.9336 

i 8594 

.9342 

8606 

.9:148 

8618 

.9354 

8630 

9360 

26 

.8541 

.9315 

8553 

.9321 

8565 

.9:127 

8577 

.9334 

8589 

.9340 

8601 

.9346 

27 

8513 

9301 

8525 

.9307 

8537 

.9313 

8.549 

.9319 

8.561 

.93251 

8573 


28 

8485 

.9286 

8497 

.9292 

8508 

.9299 

8520 

.9:105 

8.532 

.9311 

8544 

.9317 

29 

8456 

.9272 

8468 

.9278 

, 8480 

.9284 

8492 

.9290 

8.504 

.92961 

8516 

93^)2 

30 

8429 

.9258 

8440 

9264 

.84.52 

.9270 

8464 

9276 

8476 

9282 

.8488 

.9288 

31 

8401 

.9243 

8413 

.9249 

8424 

92.55 

8436 

.9261 

.8448 

9268 

8460 

.9274 

32 

8373 

.9229 

8385 

.9235 

8397 

.9241 

8409 

.9247 

.8420 

.9253 

8432 

9251' 

33 

, 8;i46 

.9215 

8358 

.9221 

8369 

9227 

8381 

9233 

8393 

.9239 

.8405 

.9245 

M 

1 8319 

.9201 

8330 

.9207' 

8342 

.9213 

8:154 

9219 

8365 

.9225 

8377 

.9231 

35 

8292 

9186 

8:103 

.9193 

8315 

9199 

8327 

9205 

8:i38 

9211 

83.50 

9217 


TT. 

717 

Valtie Log 

718 

Value Log 

719 

\‘alue Log 

720 

Value Log 

721 

Value Log 

722 

Value Lop 

10 

9101 

9591 

9113 

9597 

9126 

9603 

9139 

9609 

9.151 

9615 

9164 

.9621 

11 

9069 

9575 

9081 

.9.581 

9094 

9588 

9107 

9.594 1 

9119 

.9600 

9132 

.9606 

12 

9037 

.9,560 

9049 

.9.566 

9062 

9572 

9075 

9578 

9087 

9584 

9100 

9590 

13 

9005 

.9545 

9018 

.9551 

9030 

.9.5,57 

904:1 

9.5631 

9055 

.9.569 

9068 

.9575 

14 

8974 

.9.530 

8986 

.9.536 

8999 

9542 

9011 

9.548' 

9024 

9554 

9036 

9500 

15 

8943 

9516 

8955 

9521 

8968 

9527 

8980 

9.5:13 1 

8992 

.9539 

9005 

.9,54) 

16 

8912 

9500 

, 8924 

9506 

8936 

9512 

8949 

9518 

8961 

9524 

8974 

9.530 

17- 

8881 

.9485 

1 8893 

9491 

1 8906 

9497 

8918 

9503 

1 8930 

9509 

8943 

951.) 

18 

88.50 

9470 

8863 

.9476 

8875 

9482 

8887 

94881 

8900 

9494 

8912 

0.>(K) 

19 

8820 

94.56 

8832 

9461 

8845 

9467] 8857 

.9473 

8869 

9479 

8882 


20 

8790 

.9440 

8802 

9446 

8814 

9452 

8827 

94.58 

8H:19 

.9464 

8851 

<1470 

21 

8760 

.9425 

8772 

9431 

8784 

9437 8797 

9443 

8809 

.9449 

8821 

94.).) 

22 

8730 

.9410 

8742 

.9416 

8755 

9422 

8767 

9428 

8779 

94.34 

8791 

9440 

23 

8701 

.9396 

8713 

.9402 

8725 

9408 

8737 

.9414 

8749 

.9420 

8761 

.9426 

24 

8671 

.9381 

8684 

.9387 

8696 

.9:19:3 

8708 

.9:199 

8720 

.9405 

8732 

9411 

25 

8642 

.9366 

8654 

9372 

8666 

9378 

8679 

9384 

8691 

9390 

8703 

9397 

26 

8613 

.9352 

i 8625 

.93.58 

8637 

9:i64 

8649 

9370 

8661 

.9376 

8674 

9:i82 

27 

8585 

.9337 

8597 

.9343 

8609 

.9:149 

8621 

.9355 

8633 

9361 

8645 

.9367 

28 

8556 

.9323 

.8568 

.9329 

8580 

.9.335 

.8.592 

9341 

8604 

9.347 

8616 

935:1 

29 

8528 

.9308 

8540 

.9314 

8552 

.9:120 

8564 

.9327 

8575 

.9:133 

8587 

93:19 

30 

8500 

.9294 

8512 

.9300 

8523 

9.306 

8535 

0312 

8.547 

9318 

8559 

9.324 

31 

8472 

9280 

8484 

.9286 

8495 

9292 

8.507 

.9298 

8519 

.9304 

8531 

.9310 

32 

8444 

.9265 

.8456 

.9271 

8467 

.9278 

8479 

.9284 

8491 

.9290 

8503 

.9296 

33 

8416 

.9251 

8428 

.92,57 

8440 

.9263 

8452 

.9269 

846.3 

.9275 

8475 

9281 

34 

8389 

.9237 

.8401 

.9243 

.8412 

.9249 

.8424 

9255 

8436 

.9261 

8447 

9267 

35 

8362 

.9223 

8373 

9229 

.8.385 

.9235 

8397 

9241 

8408 

9247 

8420 

9253 
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EEDUCTIOX OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


T“C. 

723 

Value Log 

724 

N’alue Log j 

1 725 

Value Log 

726 

Value Log 

727 

Value Log 

728 

Value Log 

10 

9177 

.9627 

9190 

.9633 

9202 

.9639 

9215 

.9645 

9228 

.9651 

9240 

9657 

11 

.9144 

9612 

9157 

.9618 

9170 

.9624 

1 9182 

.9630 

9195 

.9636 

.9208 

.9642 

12 

.9112 

.9596 

9125 

.9602 

.9138 

.9608 

9150 

.9614 

9163 

.9620 

.9175 

.9626 

13 

.9081 

.9581 

9093 

.9587 

9106 

9593 

.9118 

.9599 

9131 

.9605 

.9143 

.9611 

14 

9049 

.9566 

9061 

.9572 

9074 

.9578 

1.9086 

.9584 

9099 

.9590 

9111 

.9596 

15 

.9017 

.9551 

9030 

0557 

9042 

.9563 

! 9055 

.9569 

9067 

.9575 

.9080 

.9581 

16 

.8986 

.9536, 

8999 

9542 

9011 

9548 

; 9023 

.9554 

.9036 

.9560 

9048 

.9566 

17 

8955 

9521 

8968 

.9527 

.8980 

.9.533 

i.8992 

.9539 

.9005 

.9545 

.9017 

.9551 

18 

.8924 

9506| 

8937 

.9512 

8949 

.9518 

8961 

.9524 

.8974 

.9530 

.8986 

.9536 

19 

8894 

.9491 

8906 

.9497 

8918 

.9503 

8931 

.9509 

.8943 

.9515 

.8955 

.9521 

20 

8863 

9476 

8876 

.9482 

.8888 

.9488 

8900 

.9494 

8913 

9500 

.8925 

.9506 

21 

8833 

9461 

8846 

.9467 

8858 

.9473 

.8870 

.9479 

8882 

.9485 

8894 

.9491 

22 

8803 

.9446 

8816 

.9452 

8828 

.9458 

8840 

.9464 

8852 

9470 

8864 

.9476 

23 

8774 

9432 

8786 

9438 

8798 

.9444 

8810 

.9450 

8822 

.9456 

8834 

.9462 

24 

8744 

.9417 

8756 

9423 

8768 

9429 

8780 

.9436 

8792 

.9441 

8805 

.9447 

25 

8715 

940:i 

1 8727 

.9409 

8739 

.9415 

8751 

.9420 

8763 

9426 

8775 

.9432 

26 

8686 

.9388 

8698 

9394 

8710 

.9400 

.8722 

.9406 

8734 

.9412 

8746 

.9418 

27 

8657 

.9373 

8669 

9379 

8680 

.9385 

8692 

.9391 

8704 

9397 

8716 

.9403 

28 

8628 

.9359 

8640 

.9365 

8652 

9371 

.8664 

.9377 

8676 

9383 

8687 

.9389 

29 

8599 

.9345 

.8611 

9351 

8623 

.9357 

.8635 

.9363 

8647 

.9369 

8659 

9375 

30 

8571 

.9330 

858:1 

9336 i 8595 

9342 

.8606 

.9348 

8618 

9354 

8630 

9360 

31 

8543 

9316 8554 

9322 

8566 

.9328 

8578 

.9334 

8590 

.0340 

8602 

.9346 

32 

8515 

.9302 

1 8526 

9308 

8538 

9314* 8550 

.9320 

.8562 

.9326 

8573 

.9332 

33 

.8487 

9287; 8498 

9293 

8510 

.9299' 8.522 

9305 

8534 

.9311 

8545 

9317 

M 

8459 

92731 8471 

9279! 8482 

.9285 

, 8494 

.9291 

8506 

9297 

8518 

.9303 

35 

8432 

9259! 8443 

9265! 8455 

9271 

! 8467 

.9277 

8478 

9283 

8490 

9289 


T“C. 

729 

Value IjOg 

7:10 

Value Log , 

1 731 

1 Value liOg 

732 

\ alue Log 

733 

Value Log 

734 

Value Log 

10 

9253 

9663 

9266 

9669! 

9278 

9675 

9291 

9681 

9304 

.9687 

9316 

9693 

n 

9220 

.9647 

9233 

.9653 

9246 

9659; 

9258 

9665 

9271 

.9671 

9284 

9677 

12 

9188 

.9632 

9201 

.9638 

9213 

9644 

9226 

9650 

9238 

.9656 

9251 

.9662 

13 , 

9156 

9617 

.9168 

.9623 

9181 

9629 

9194 

9635 

9206 

.9641 

9219 

9647 

14 

9124 

.9602 

9136 

.9608 

9149 

9614 

9162 

.9620 

9174 

.9626 

9187 

9632 

15 

9092 

.9587 

9105 

9593 

9117 

9.599 

9130 

9605 

9142 

.9610 

9155 

9616 

16 

.9061 

9572 

9073 

9578 

9086 

9584 

9098 

.9589 

9110 

.9595 

9123 

.9601 

17 

.9030 

9557 

.9042 

9563 

9054 

.9569 

9067 

.9574 

9079 

9580 

9091 

.9586 

18 

8998 

9.542 

9011 

9 . 54 s 

9023 

95.54 

9036 

9560 

9048 

9565 

9060 

.9571 

19 

8968 

9527 

8980 

9.533 

1 8992 

.9539 

9005 

9.545 

9017 

9551 

9029 

.9556 

20 

8937 

9512 

8949 

9518 

8962 

9524 

8974 

9530 

8986 

9536 

8996 

9542 

21 

8907 

9497 

8919 

950:3 1 

8931 

9509 

8943 

9515 

8955 

.9521 

8968 

9527 

22 

8876 

94821 8889 

9488 1 

8901 

9494 

8913 

9500 

8925 

.9506 

8937 

.9512 

23 

8846 

9468| 

8859 

9474; 

8871 

.9480! 

8883 

9486 

8895 

.9491 

8907 

.9497 

24 

8817 

94531 

8829 

9459 

8841 

9465! 

8853 

9471 

8865 

.9477 

8877 

.9483 

25 

8787 

9438! 

8799 

9444 

8811 

9450 

8823 

.9456 

8835 

.9462 

8847 

.9468 

26 

8758 

9424 

8770 

9430 

8782 

9436 

871H 

9442 

8806 

9448 

8818 

9454 

27 

8728 

9409 

^40 

9415 

8752 

.9421 

1 8764 

9427 

8776 

9433 

8788 

9439 

28 

8699 

.9:195 

8711 

9401 

8723 

.9407 8735 

9413 

8747 

.9419 

8759 

.9425 

29 

8671 

.9:180 

8682 

.9386 

8694 

.9392 

8706 

9398 

8718 

9404 

.8730 

.9410 

30 

8642 

9366 

8654 

9372 

8666 

.9378 

8677 

9384 

8689 

9390 

8701 

.9396 

31 

8613 

9352 

8625 

.9358 

8637 

9364 

8649 

9370 

8661 

9376 

8673 

.9381 

32 

8585 

9338 

8597 

9343 

8609 

9.349 

8621 

9355 

8632 

9361 

8644 

.9367 

33 

8557 

9323 

8569 

9329 

8581 

.9335 

8592 

.9341 

8604 

9347 

8616 

.9353 

34 

8529 

9309 

8541 

9315 

8553 

.9321 

8564 

.9327 

8576 

9333 

8588 

.9339 

35 

8502 

9295 

8513 

9301 

8525 

.9307 

.8537 

9313 

8548 

9319 

8560 

.9325 
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EEDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


T°C. 

735 

Value Log 

736 

Value Log 

737 

Value Log 

738 

Value Log 

739 

V’alue Log 

740 

Value Log 

10 

9329 

.9698 

9342 

9704 

9355 

.9710 

9367 

.9716 

9380 

9722 

9393 

9728 

11 

9296 

9683 

9309 

9689 

9322 

.9695 

93:J4 

.9701 

9347 

9707 

9360 

9713 

12 

9264 

.9668 

9276 

9674 

9289 

.9680 

9301 

.9686 

9314 

9661 

9327 

9697 

13 

9231 

9653 

9244 

9659 

9256 

9664 

9269 

.9670 

9281 

9676 

9294 

.9682 

14 

9199 

9637 

9212 

.9643 

9224 

.9649 

9237 

9655 

9249 

9661 

9262 

9667 

15 

9167 

9622 

9180 

.9628 

9192 

9634 

9205 

9640 

9217 

9646 

9229 

9652 

16 

9135 

9607 

9148 

9613 

9160 

.9619 

9173 

9625 

9185 

9631 

9198 

9637 

17 

9104 

9592 

9116 

.9598 

9129 

9604 

9141 

9610 

9153 

9616 

9166 

9622 

18 

9073 

9577 

9085 

9583 

9097 

9589 

9110 

9595 

9122 

9601 

9134 

9607 

19 

9041 

9562 

9054 

9568 

9066 

9574 

9078 

9580 

9091 

9586 

9103 

9592 

20 

9011 

.9548 

.9023 

9553 

9035 

.9559 

9047 

9565 

9060 

9571 

9072 

.9577 

21 

8980 

9533 

8992 

9539 

9004 

9545 

9017 

9550 

9029 

.9556 

9041 

9562 

22 

8949 

.9518 

8962 

.9524 

8974 

9530 

8986 

9536 

8998 

.9542 

9010 

9547 

23 

8919 

.9503 

8931 

.9509 

8943 

9515 

8956 

9521 

8968 

9527 

8980 

9533 

24 

8889 

.9489 

8901 

9495 

8913 

9500 

8925 

9506 

8938 

9512 

8950 

9518 

25 

8859 

9474 

8871 

9480 

8883 

9486 

8895 

9492 

8908 

9498 

8920 

9503 

26 

1 8830 

9459 

8842 

9465 

8854 

9471 

8866 

9477 

8878 

9483 

8890 

9489 

27 

1 8800 

.9445 

8812 

9451 

8824 

9457 

8836 

9463 

8848 

9469 

8860 

.9474 

28 

8771 

.9430 

8783 

9436 

8795 

9442 

8807 

9448 

8819 

9454 

8831 

9460 

29 

8742 

.9416 

8754 

9422 

8766 

.9428 

8778 

9434 

8789 

9440 

8801 

9446 

30 

8713 

9402 

8725 

9408 

8737 

9414 

8749 

9419 

8760 

.9425 

8772 

9431 

31 

8684 

9387 

8696 

9393 

8708 

9399 

8720 

9405 

87:V2 

9411 

8743 

9417 

32 

8656 

9373 

8668 

9379 

8679 

9385 

8691 

9391 

1 8703 

9397 

8715 

9403 

33 

8628 

9359 

8639 

9365 

i 8651 

.9371 

8663 

9377 

1 8675 

.9382 

8686 

9388 

34 

8599 

9345 

8611 

.9351 

8623 

9357 

8635 

9362 

8646 

9368 

8658 

9374 

35 

8572 

9331 

8583 

9:336 

8595 

9342 

8607 

9:348 

8618 

93.54 

86:30 

9360 


T°C 

741 

Value Log 

742 

V alue Log 

Value 

43 

Log 

1 744 

iVahje Log 

1 J 

Value 

45 

Log 

746 

Value Log 

10 1 

9405 

9734 

9418 

9740 

9431 

9745 

9443 

9751 

9456 

9757 

9469 

976:1 

11 

9372 

9718 

9385 

9724 

9397 

9730 

9410 

9736 

9423 

9742 

9435 

.9748 

12 

9339 

9703 

9352 

9709 

9364 

9715 

9377 

9721 

9390 

9727 

9402 

9732 

13 

9307 

9688 

9319 

9694 

9332 

9700 

9344 

.9705 

9357 

9711 

9369 

9717 

14 

9274 

9673 

9287 

9679 

9299 

9684 

9312 

9690 

9324 

9696 

9537 

9702 

15 

9242 

.9658 

92.54 

.9663 

9267 

9669 

9279 

9675 

9292 

9681 

9304 

9687 

16 

9210 

9643 

9222 

9648 

9235 

96.54 

9247 

9660 

9260 

9666 

9272 

9672 

17 

9178 

.9628 

9191 

9633 

9203 

9639! 

9215 

9645 

9228 

.9651 

9240 

9657 

18 

9147 

9613 

91.59 

9618 

9171 

9624 1 

9184 

9630 

9196 

9636 

9208 

9642 

19 

9115 

9598 

9128 

9604 

9140 

9609 

91.52 

.9615 

9164 

96211 

9177 

9627 

20 

9084 

.9.583 

9096 

9589 

9109 

9595 

9121 

9600 

9133 

9(K)6i 

9145 

9612 

21 

9053 

9568 

9005 

9574 

9078 

.9.580 

9090 

.9586 

9102 

9.591 

9114 

.9597 

22 

9023 

9553 

9035 

95.59 ! 9047 

9565 

9059 

9.571 

9071 

9.577 1 

0083 

9582 

23 

8992 

9.539 

9004 

9544 

9016 

95.50 

9028 

9556 

9041 

9562 

905:1 

9568 

24 

8962 

9524 

8974 

95:101 

8986 

9.536 

8998 

9,541 

9010 

9.547 

9022 

9553 

25 

8932 

9509 

8944 

.95151 

8956 

9521 

8968 

9527 

i 8980 

95:13 

8992 

.9539 

26 

8902 

9495 

8914 

9501 i 

8926 

9506 

8938 

9512 

89.50 

9518 

8962 

.9524 

27 

8872 

9480 

8884 

9486| 

8896 

.9492 

8908 

9498 

8020 

9504 

8932 

.9.509 

28 

, 8843 

9466 

8855 

94721 

8866 

9477 

8878 

.9483 

8890 

9489 

8902 

.9495 

29 

8813 

9451 

8825 

9457 

8837 

.9463 

8849 

9469 

8861 

9475 

8873 

.9481 

30 

8784 

9437 

8796 

9443 

8808 

.9449 

‘ 8820 

9455 

8832 

9400 

8843 

9466 

31 

1 8755 

9423 

8767 

9429 

8779 

94.34 

8791 

9440 

8803 

9446 

8814 

.9452 

32 

! 8727 

9408 

8738 

9414 

8750 

9420 

8762 

9426 

8774 

9432 

8785 

9438 

33 

1 8698 

9394 

8710 

9400 

8721 

.9406 

8733 

.9412 

8745 

9418 

8757 

9423 

34 

I 8670 

9380 

8681 

9380 

8693 

9392 

8705 

9398 

8716 

9403 

8728 

9409 

35 

1 8642 

9366 

8653 

9372 

8665 

9378 

8676 

9383 

8688 

9389 

8700 

9395 
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KEDVCTION OF GAS VOLUME TO NOBMAL 
CONDITIONS (Continued) 


T^C. 

74 

Value 

r7 

Log 

748 

Value Log 

749 

Value Log 

750 

Value Log 

751 

\'alue Log 

752 

Value Ijog 

10 

9481 

9769 

9494 

9775 

9507 

9780 

0520 

.9786 

9532 

.9792 

9545 

.9798 

11 

9448 

.9753 

9461 

9759 

9473 

.9765 

.9486 

.9771 

9499 

.9777 

9511 

.9782 

12 

9415 

9738 

9427 

9744 

9440 

,9750 

9453 

.9756 

9465 

9761 

9478 

,9767 

13 

9382 

9723 

9395 

.9729 

1 9407 

.9735 

9420 

.9740 

.9432 

.9746 

9445 

9752 

14 1 

9349 

9708 

9362 

9714 

9374 

.9719 

9387 

.9725 

.9399 

.9731 

9412 

9737 

15 

9317 

9693 

9329 

9698 

9342 

.9704 

9354 

.9710 

9367 

.9716 

9379 

.9722 

16 

9285 

.9678 

9297 

9683 

9309 

9689 

9322 

.9695 

9334 

.9701 

9347 

.9707 

17 

9252 

.9663 

9265 

9668 

9277 

9674 

9290 

.9680 

9302 

.9686 

9314 

.9692 

IS 

9221 

9648 

9233 

9653 

9245 

9659 

1 9258 

.9665 

9270 

.9671 

9282 

.9677 

19 

9189 

9633 

9201 

9639 

9214 

9644 

9226 

.9650 

9238 

9656 

9251 

.9662 

20 

9158 

9618 

9170 

9624 

9182 

.9629 

9194 

.96:45 

9207 

.9641 

9219 

9647 

21 

9127 

.96a3 

9139 

9609 

9151 

.9615 

9163 

.9620 

9175 

.9626 

9188 

.9632 

22 

9096 

.9588 

9108 

9594 

9120 

.9600 

9132 

.9606 

9144 

.9611 

9156 

.9617 

23 

<K)65 

.9574 

9077 

9579 

9089 

.9585 

9101 

9591 

9113 

.9597 

9126 

.9603 

24 

{M)34 

9559 

9046 

9565 

9058 

.9571 

9071 

9576 

9083 

9582 

9095 

9588 

25 

9004 

.9544 

1 9016 

.9550 

9028 

.9556 

9040 

9562 

9052 

.9568 

9064 

.9573 

26 

8974 

9530 

8986 

.9536 

8998 

.9541 

9010 

9547 

9022 

.9553 

9034 

.9559 

27 

8944 

.9515 

8956 

.9521 

8968 

9527 

8980 

9533 

8992 

.9538 

9004 

.9544 

28 

8914 

9501 

8926 

9507 

8938 

9512 

8950 

9518 

8962 

.9524 

8974 

9530 

29 

8885 

9486 

8897 

9492 

8908 

9498 

8920 

9504 

8932 

.9510 

8944 

.9515 

30 

8855 

9472 

8867 

9478 

8879 

9484 

8891 

.9489 

8903 

9495 

8915 

9501 

31 

8826 

.9458 

8838 

9464 

8850 

.9469 

.8862 

.9475 

8873 

.9481 

8885 

.9487 

32 

8797 

.9443 

8809 

9449 

8821 

94551 88:43 

.9461 

8844 

.9467 

8856 

.9472 

33 

8768 

9429 

8780 

9435 

8702 

9441 8804 

.9447 

8815 

.9452 

8827 

9458 

34 

8740 

,9415 

8752 

9421 

8763 

9427 8775 

.9432 

8787 

.9438 

8798 

9444 

35 

8711 

9401 

8723 

9407 

8735 

9413 

1 8746 

9418 

8758 

9424 

8770 

!9430 


1 

T“C. 

753 

Value Log 

754 

\ alue Log 

Value 

55 

JjUg j 

j Value 

56 

Log 

757 

Value Log 

758 

Value Log 

10 

9558 

9803 

9570 

9809 

9583 

9815 

9596 

9821 

9608 

.9827 

' 9621 

9832 

11 

9524 

9788 

9537 

9794 

9549 

9800 

9562 

.9805 

9575 

.9811 

9587 

9817 

12 

9491 

9773 

9503 

9779 

9516 

.9784 

1 9528 

9790 

9541 

.9796 

9554 

9802 

13 

9457 

9758 

9470 

9763 

9482 

9769 

9495 

.9775 

9508 

.9781 

9520 

.9786 

14 

9424 

9743 

9437 

9748 

9449 

9754 

9462 

.9760 

9474 

9766 

9487 

9771 

15 

9392 

9727 

9404 

9733 

9417 

9739 

9429 

9745 

9441 

9750 

9454 

9756 

16 

9359 

9712 

9372 

9718 

9384 

9724 

9396 

9730 

9409 

9735 

9421 

9741 

17 

9327 

.9697 

9339 

9703 

9352 

9709 

93(H 

9715 

9376 

.9720 

9389 

.9726 

18 

9295 

9682 

9307 

9688 

9319 

9694 

9332 

9700 

9344 

9705 

9356 

.9711 

19 

9263 

.9667 

9275 

9673 

9287 

.9679 

9:100 

9685 

9312 

9690 

9324 

9696 

20 

9231 

9653 

9244 

9658 

9256 

.9664 

9268 

9670 

9280 

9676 

9293 

9681 

21 

9200 

9638 

9212 

9644 

9224 

.9649 

9236 

9655 

9249 

.9661 

9261 

9667 

22 

9167 

9623 

9181 

9629 

9193 

.9635 

9205 

9640 

9217 

.9646 

9230 

9652 

23 

9i;38 

9608 

9150 

.9614 

9162 

9620 

9174 

.9626 

9186 

9631 

9198 

.9637 

24 

9107 

9594 

9119 

9599 

9131 

9605 

9143 

.9611 

9155 

.9617 

9167 

.9622 

25 

9076 

9579 

9088 

9585 

9100 

.9591 

9112 

9596 

9124 

9602 

9137 

9608 

26 

9046 

.9565 

9058 

9570 

9070 

.9576 

9082 

9582 

9094 

.9588 

9106 

.9593 

27 

9016 

.9550 

9028 

9556 

9040 

.9562 

9052 

9567 

9064 

.9573 

9076 

9579 

28 

8986 

9536 

8998 

.9541 

9010 

9547 

9022 

9553 

9034 

.9559 

9045 

.9564 

29 

8956 

9521 

8968 

9527 

8980 

.9533 

8992 

9538 

9004 

.9544 

9015 

9550 

30 

8926 

.9507 

8938 

.9513 

8950 

9518' 

8962 

9524 

8974 

.9530 

8986 

.9536 

31 

8897 

9492 

8909 

.9498 

8921 

9504; 

8933 

9510 

8944 

.9515 

8956 

9521 

32 

8868 

9478 

8880 

9484 

8891 

.9490 

8903 

9495 

8915 

.9501 

8927 

.9507 

33 

8839 

9464 

8851 

9470 

8862 

9475 

8874 

9481 

8886 

.9487 

.8898 

9493 

34 

8810 

9450 

8822 

9456 

8833 

94611 8845 

9467 

8857 

9473 

.8869 

9479 

35 

.8781 

9436 

8793 

9441 

8805 

9447 

8816 

0453 

8828 

9459 

8840 

9464 
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REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


T“C. 

759 

Value Log 

760 

Value Log 

- 

761 

Value Log 

762 1 763 

Value Log [Value Log 

764 

\ alue Log 

10 

9634 

9838 

9646 

.9844 

.9659 

.9849 

9672 

.9855 

.9685 

.9861 

9697 

9866 

11 

9600 

9823 

9612 

9828 

9625 

9834 

9638 

.9840 

9650 

.9845 

9663 

9851 

12 

9566 

.9807 

9579 

9813 

9591 

.9819 

9604 

.9824 

9617 

.9830 

9629 

9836 

13 

9533 

9792 

9545 

9798 

9558 

.9804 

9570 

.9809 

9583 

.9815 

9595 

9821 

14 

9499 

9777 

9512 

9783 

9524 

.9788 

.9537 

.9794 

9549 

.9800 

9562 

9805 

15 

9466 

9762 

9479 

9768 

9491 

.9773 

9504 

.9779 

9516 

.9785 

.9529 

9790 

16 

94;h 

.9747 

9446 

.9753 

9459 

.9758 

9471 

.9764 

9483 

.9770 

9496 

9775 

17 

9401 

.9732 

9413 

9738 

9426 

.9743 

9438 

.9749i 9451 

.9755 

9463 

9760 

18 

9369 

9717 

l93KI 

.9723 

9393 

.9728 

9406 

97.34, 9418 

9740 

9431 

9745 

19 

9337 

9702 

9349 

.9708 

9:i6l 

.9713 

9374 

.9719 

9386 

.9726 

9398 

9730 

20 

9305 

9687 

9317 

.9693 

9329 

.9698 

.9342 

9704 9354 

.9710 

9366 

9716 

21 

9273 

9672 

9285 

9678 

9298 

9684 

.9310 

.9689 

9:122 

.9695 

9334 

9701 

22 

9242 

9658 

9254 

.9663 

9266 

.9669 

.9278 

.9675 

9290 

.9680 

9303 

9686 

23 

9210 

9643 

9223 

.9649 

9235 

9654 

9247 

.9660, 92.59 

.9666 

9271 

.9671 

24 

9179 

9628 

9192 

.96:14 

9204 

.9640 

.9216 

.9645 

9228 

9651 

9240 

9657 

25 

9149 

9614 

9161 

9619 

9173 

.9625 

.9185 

.9631 

9197 

.9636 

9209 

9642 

26 

9118 

9599 

9130 

.9605 

9142 

.9610 

9154 

.9616 

9166 

.9622 

9178 

9628 

27 

9088 

9584 

9100 

.9590 

9112 

.9596 

.9123 

.9602 

9 1 : 1.5 

.9607 

9147 

9613 

28 

9057 

9570 

9069 

9576 

9081 

.9581 

9093 

9587 

9105 

9593 

9117 

9599 

29 

9027 

9556 

9039 

.9561 

.9051 

.9567 

9063 

9573 

9075 

9578 

9087 

9.584 

30 

8998 

. 9 r >41 

.9009 

.9547 

9021 

.9553 

.90:i3 

9558 

9045 

9564 

9057 

9570 

31 

8968 

9527 

8980 

.9533 

8992 

95381 9003 

9.544 

9015 

9550 

9027 

9.555 

32 

8939 

9513 

8950 

.9518 

8962 

.9524 

8974 

9530 

8986 

9.535 

8997 

.9541 

33 

8909 

9498 

8921 

.9504 

8933 

.9510 

8945 

9516 

8956 

9521 

8968 

9.527 

34 

8880 

9484 

8892 

.9490 

8904 

.9496 

8915 

9501 

8927 

9507 

89:i9 

9513 

35 

8851 

.9470 

8863 

9476 

8875 

.9482 

8886 

9487 

8898 

94931 

8910 

9499 


TT. 

765 

Value Log 

766 

Value Log 

767 1 76S \ 7i 

Value Jjog \alue la)g Value 

1)9 

Log 

770 

Value Log 

10 

9710 

.9872 

9723 

9878 

9735 

9883 

9748 

9889. 

9761 

9895 

1 9773 

9900 

11 

9676 

.98.57 

9688 

9863 

9701 

9868 

, 9714 

9874, 

9726 

9879 

9739 

9885 

12 

9642 

9842 

9654 

9847 

9667 

9853 

9680 

9859 1 

9692 

.9864 

9705 

9870 

13 

9608 

.9826 

l9621 

9832 

9633 

9838.; 9646 

9843 i 

9658 

9849 

9671 

9855 

14 

9575 

.9811 

9587 

9817 

9600 

.9823 

i 9612 

9828 1 

9625 

9834 

9637 

9839 

15 

9541 

.9796 

95,54 

9802 

.9.566 

.9807 

, 9.57M 

9813 

9591 

.9819 

9604 

9824 

16 

9508 

.9781 

9.521 

9787 

9.533 

9792 

; 9546 

.9798 

9558 

9804 

9570 

9809 

17 

9475 

9766 

9488 

9772 

9.500 

9777 

* 951.5 

9783' 

9525 

.9789 

9,537 

9794 

18 

9443 

9751 

9455 

9757 

9408 

9762 

9480 

9768 

9492 

9774 

9.505 

9779 

19 

9410 

9736 

9423 

9742 

94:15 

9747 

{ 9447 

.97.53 1 

9460 

97.59 

9472 

9764 

20 

9378 

9721 

9391 

.9727 

9403 

97331 9415 

97 : 58 ; 

9427 

9744 

9440 

9750 

21 

9346 

.9706 

9359 

.9712 

9371 

9718 

938:5 

.9723, 

9395 

9729 

9408 

97:« 

22 

9315 

.9692 

9327 

9697 

9339 

.9703 

9:551 

.9709 

9363 

9714 

9376 

9720 

23 

9283 

.9677 

9295 

.9683 

9308 

.9688 

9320 

9694^ 

9332 

9700 

9344 

9705 

24 

9252 

.9662 

9264 

.9668 

9276 

.9674 

9288 

.9679' 

9.300 

9686 

9312 

9691 

25 

9221 

.9648 

9233 

9653 

9245 

.9659 

9257 

9665' 

9269 

.9670 

9281 

9676 

26 

9190 

.9633 

9202 

9639 

9214 

9645 

9226 

.96.50 

92:^8 

96.56 

9250 

9661 

27 

.9159 

.9619 

9171 

9624 

9183 

.9630 

9195 

96.361 

9207 

9641 

9219 

9647 

28 

9129 

9604 

9141 

9610 

9153 

.9616 

1 9165 

9621 

9177 

9627 

9189 

9633 

29 

9099 

9590 

9111 

9595 

9123 

.9601 

91:54 

9607 1 

9146 

9612 

9158 

9618 

:io 

9069 

.9.575 

9081 

9581 

9092 

9.587 

9104 

9.5921 

9116 

9598 

9128 

9604 

31 

9039 

9561 

9051 

9567 

9062 

.95721 

9074 

9578! 

9086 

9584 

9098 

9589 

32 

.9009 

9,547 

9021 

.95.53 

9033 

.9,558| 

1 9045 

9.564 i 

9056 

9570 

9068 

9,575 

33 

8980 

9533 

8991 

9.538 

.9003 

9.544 

9015 

.9.5.501 

9027 

. 9,5.55 1 

9038 

.9561 

34 

8950 

9518 

8962 

.9524 

8974 

.9530 

8986 

95.35 j 

8997 

9.541 

9009 

9547 

35 

.8921 

.9504 

8933 

9510 

8945 

.95161 

i 

8956 

9.5211 

8968 

9527 1 

1 

8980 

.95.33 


1762 





REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


T’C 

771 

Value lj(ig 

772 

Value Log 

773 

Value Log 

774 

Value Log 

775 

Value Log 

776 

Value Log 

10 

.9786 

.9906 

9799 

.9912 

.9811 

.9917 

9824 

.9923 

.9837 

.9929 

.9850 

.9934 

11 

9752 

9891 

9764 

.9896 

.9777 

.9902 

9790 

.9908 

.9802 

.9913 

9815 

.9919 

12 

.9717 

9875 

9730 

.9881 

9743 

.9887 

9755 

.9892 

.9768 

.9898 

.9780 

.9904 

13 

9683 

.9860 

9696 

.9866 

9708 

.9872 

9721 

.9877 

.9734 

.9883 

.9746 

.9888 

14 

9650 

.9845 

9662 

.9851 

9675 

.9856 

9687 

.9862 

.9700 

.9868 

.9712 

.9873 

15 

9616 

.9830 

9629 

.9836 

.9041 

.9841 

9654 

.9847 

.0666 

.9852 

9678 

.9858 

16 

9583 

.9815 

9595 

.9821 

.9008 

9826 

9620 

.9832 

9633 

.9837 

9645 

.9843 

17 

9550 

9800 

9562 

9806 

9575 

.9811 

9587 

.9817 

9599 

.9822 

.9612 

.9828 

18 

9517 

.9785 

9529 

.9791 

.9542 

.9796 

9554 

.9802 

.9566 

.9807 

.9579 

.9813 

19 

9484 

9770 

9497 

9776 

9509 

.9781 

.9521 

.9787 

9534 

.9793 

.9546 

.9798 

20 

94.52 

.9755 

9464 

9761 

9476 

9766 

9489 

9772 

.9501 

.9778 

.9513 

.9783 

21 i 

9420 

9740 

9432 

9746 

9444 

9752 

.9456 

.9757 

.0469 

.9763 

9481 

.9768 

22 

938S 

9726 

9400 

9731 

9412 

9737 

9424 

.9742 

9437 

9748 

9449 

9754 

23 

9356 

9711 

9368 

9717 

9380 

.9722 

9392 

9728 

9405 

.9733 

9417 

.9739 

24 

9325 

9696 

9.337 

9702 

.9349 

.9708 

9361 

9713 

9373 

9719 

9385 

.9724 

25 

9293 

9682 

9305 

.9687 

1 9317 

.9693 

9329 

9699 

.9341 

9704 

9354 

.9710 

26 

9262 

9667 

9274 

9673 

9286 

9678 

.9298 

9684 

9310 

9690 

9322 

.9695 

27 

9231 

9653 

9243 

.9658 

9255 

9664 

9267 

.9669 

9279 

.9675 

9291 

.9681 

28 

9201 

9638 

9213 

9644 

.9224 

9649 

9236 

9655 

9248 

.9661 

9260 

.9666 

29 

9170 

9624 

.9182 

9629 

9194 

.9635 

9206 

.9641 

.9218 

.9646 

.9230 

.9652 

30 

9140 

9609 

9152 

9615 

9164 

.9621 

9175 

.9626 

9187 

.9632 

9199 

.9637 

31 

9110 

9595 

9122 

.9601 

.9133 

.9606 

9145 

9612 

9157 

.9618 

0169 

.9623 

32 

9080 

9581 

9092 

.9586 

9103 

.9592 

.9115 

.9598 

9127 

.9603 

.0139 

.9609 

33 

9060 

.9567 

9062 

9572 

9074 

9578 

9085 

9583 

.9097 

.9589 

.9109 

9595 

34 

9021 

9.5521 

90:i2 

9558' 

9044 

9564 

9056 

9569 

9067 

.9575 

9079 

0580 

35 

8991 

9538 

9003 

9544 ; 

9015 

9550 

9026 

.9565 

9038 

.9561 

.9050 

.9566 



Value 

77 

Ix>g 

77 

\ alue 

8 

Log 

7 : 

\ alue 

9 

Ix.>g 

780 

Value Log 

782 

Value Log 

784 

Value Log 

10 

9S62 

9940 

9H75 

9045 

9888 

9951 

.9900 

.9956 

9926 

.9968 

9951 

.9979 

11 

9827 

9924 

9840 

9930 

9853 

9936 

.9865 

.9941 

9891 

9952 

9916 

.9963 

12 

9793 

9909 

9806 

.9915 

9818 

.9920 

9831 

.9926 

9856 

.9937 

9881 

9948 

13 

9759 

.9894 

9771 


9784 


9796 

.9911 

9822 

9922 

9847 

.9933 

14 

9725 

9879 

9737 

9884 


.9890 

9762 

9896 

9787 


9812 

9918 

15 

9691 

9864 

9703 

9869 

9716 

9875 

9728 

9880 

9753 

.9892 

9778 

im 

16 

9657 

9849 

mimm 

9854 

9682 

9860 

9695 

9865 


9876 

9744 

.9888 

17 

9624 

9834 

9636 

.9839 

9649 

9845 

9661 

.9850 

9686 

.9861 

9711 

.9873 

IS 

9591 

9819 

9603 

.9824 

9616 

.9830 

.%28 

.9835 

96,53 


9677 

.9858 

19 

9558 

9804 


.9809 

9583 

.9815 

.9695 

.9820 

m\mm 

.9832 

.9644 

9843 

20 

9525 

9789 

9538 

.9794 

9550 

KM 

9562 

.9806 

.9587 

.9817 

9611 

.9828 

21 

9493 

.9774 

9505 

.9780 

9517 

.9785 

mmm 

.9791 

.9554 


9579 

.9813 

22 

Kllill 

■ilrfeM 

9473 

.9765 

.9485 

.9770 

.9497 

.9776 

.9522 

.9787 

9546 

.9798 

23 

9429 

.9745 

9441 

.9750 

.9453 

.9756 

9465 

.9761 

BMil 

.9772 

9514 

.9784 

24 

9397 

9730 

9409 

.9736 

9421 

.9741 

.9433 

.9747 

9458 

.9758 

.9482 

.9769 

25 

9366 

.9715 

9378 

.9721 

mmm 

.9727 


.9732 

9426 

.9743 

9450 

.9754 

26 

9334 

.9701 

9346 

.9706 

.9358 

.9712 

mmlm 

.9718 

9394 

.9729 

9418 




.9686 

9315 

.9692 

9327 

.9697 

9339 


EMI 

.9714 

9387 

.9725 

28 

9272 

.9672 

9284 

.9677 

9296 

.9683 


.9689 

.9332 

KMl 

9356 

.9711 

29 

9241 

.9657 

9253 

.9663 

9265 

.9669 

9277 



.9685 

9325 

.9696 

30 

9211 

.9643 

9223 

.9649 

9235 

.9664 

.9247 

.9660 


.9671 

9294 

.9682 

31 

9181 

9629 

.9192 

.9634 

mmm 

.9640 

.9216 

.9645 

9240 

.9657 

9263 

.9668 

32 

9151 

9614 

.9162 

.9620 

9174 

.9626 

mmm 

.9631 

EMI 

.9642 

9233 

.9653 

33 

KlMl 


.9132 

.9606 

9144 

.9611 

9156 

.9617 

9179 

.9628 

.9203 

.9639 

34 

9091 

.9586 


.9592 

9114 

.9597 

9126 

.9603 

9149 

.9614 

.9173 

.9625 

m 

liliim 

.9572 


9578 


.9583 

.9096 

.9589 

imjjl 

Mm 

.9143 

9611 


1763, 





REDUCTION OF GAS VOLUME 

Values ok (I -f at) fou Tempekatures from 0 to 120® C. 


T 

1 « 

1 1 1 2 

1 ^ 

1 ^ 

1 ® 

6 

7 

1 8 

9 

00 

1 

0000 

1 

0037 

1 0073 


0110 


0147 


0183 

1 

0220 

1 

0257 

1 

0294 

1 0330 

10 

1 

0367 

1 

0404 

1 0440 


0477 


0514 


0550 

1 

0587 

1 

0624 

1 

0661 

1 0697 

20 

1 

0734 

1 

0771 

1.0807 


0844 


0881 


0917 

1 

0954 

1 

0991 


1028 

1 1064 

30 

1 

1101 

1 

1138 

1.1174 


.1211 


1248 


1284 

1 

1321 

1 

.1358 


1395 

1.1431 

40 

1 

1468 

1 

.1505 

1.1541 


1578 


1615 


1651 

1 

1688 

1 

1725 


1762 

1 1798 

50 

1 

1835 

1 

.1872 

1 1908 


1945 


1982 


2018 

1 

2055 

1 

2092; 


2129 

1.2165 

f)0 

1 

2202 

1 

2239 

1 2275 


.2312 


2349 


2385 

1 

2422 

1 

2459 


2496 

1.2532 

70 

1 

.2569 

1 

2606 

1 2642 


.2679 


27161 


2752 

1 

.2789 

1 

2826 


2863 

1.2899 

80 

1 

.2936 

1 

.2973 

1 3009 


3046 


3083 * 


3119 

1 

.3156 

1 

3193 


3230 

1 3266 

90 

1 

3303 

1 

3340 

1.3376 


3413 


3450! 


3486 

1 

.3523 

1 

3560 


3597 

1 3633 

100 

1 

3670 

1 

3707 

1.3743 


3780 


3817 


3853 

1 

3890 

1 

3927 


3964 

1 4000 

no 

1 

4037 

1 

4074 

1 4110 


4147 


4184! 


4220 

1 

4257 

1 

4294 


4331 

1 4367 

120 

1 

4404 



1 




1 

i 







1 


Vali’ 

es of 

H/7G0 FOR 

Pressures from 700 

TO 780 

MM 

OK Mercury 

H| 

0 1 

1 

2 


3 1 


< 1 


5 


6 1 


7 

i ^ 


700 

0 

9211 

0 

9224 

0 9237 

0 

9250 

0 

9263 

0 

9276 

0 

9289 

0 

■93M 

0 

9316 

1 0 9329 

710 

0 

9342 

0 

9355 

0 9368 

0 

9382 

0 

9395 

0 

9408 

0 

9421 

0 

9434 

0 

9447 

0 9461 

720 

0 

9474 

0 

9487 

0 9500 

0 

9513 

0 

9526 

0 

9539 

0 

9553 

0 

9566 

0. 

.9579 

0 9592 

730 

0 

9605 

0 

9618 

0 9632 

0 

9645 

0 

9658 

0 

9671 

0 

9684 

0 

9697 

0 

9711 

0.9724 

740 

0 

9737 

0 

9750 

0 9763 

0 

9776 

0 

9789 

0 

9803 

0 

9816 

0 

9829 

0 

9842 

0 9855 

750 

0 

9868 

0 

9882 

0 9H95 

0 

9908 

0 

9921 

0 

99341 

0 

9947 

0 

9961 

0 

9974 

0 9987 

760 

1. 

0000 

1 

0013 

1 0026 

1 

0039 

1 

0053 

1 

0066 

1 

0079 j 

1 

0092 

1 

0105 

l.OllS 

770 

1 

0132 

1 

0145 1 

1 0158 

1 

0171 

1 

0184 

1 

0197 

1 

0211 

1 

0224 

1 

0237 

1 0250 

780 

1 

0263 


1 
















MECHANICAL EQUIVALENT OF HEAT 


Observer. 

Ergs per 
caloric (15®; 

Observer. 

Ergs per 
calorie (15®)* 

Joule, 1878 

4.177 X 107 

Callendar and Barnes, 

4.186 X 107 


1900 


Rowland, 1879 

Griffiths, 1893 

4.188 

4.196 

Dieterici, 1905 .... 
Blousfield, 1912... . 

4 1879 

4 1791 

Schuster and Gannon, 

4.196 

Jaeger and Steinwehr, 

4.184 

1898 


1921 



Accepted Values 
1 gram calorie (20°C) = 4.1S1 joules 
1 gram calorie = 4.185 joules 

1 gram calorie (iiieau) = 4.186 joules 
1 British thermal unit (39®F) = 1060.4 joules 
I British thermal unit (60°F) = 1054.6 joules 
1 British thermal unit (mean) = 1054.8 joules 


1704 









SPECIFIC HEAT OF WATER 

Ice 


Temp. 

“C 

Spe- 

cific 

beat 

Observer 

1 

iTemp 

1 °C. 

Spe- 

cific 

heat 

Observer 

—252 to —188 

.146 

Dietenci, 1903 

-31.8 

.4454 

Dickinson-Osborne, 1915 

-250 

.0361 


-23.7 

.4599 

Dickinson-Osborne, 1915 

-200 

.162 

Mean 

-24 5 

.4605 

Dickinson-Osborne, 1915 

-188 to -78 

.285 

Dietenci, 1903 

-20.8 

.4668 

Dickinson-Osborne, 1915 

-180 

199 

Nernst, 1910 

-14 8 

.4782 

Dickinson-Osborne, 1915 

— 160 

230 

Nernst, 1910 

-14 6 

.4779 

Dickinson-Osborne, 1915 

-150 

246 


-11 0 

.4861 

Dickinson-Osborne, 1915 

-140 

262 

Nernst, 1910 

- 8 1 

.4896 

Dickinson-Osborne, 1915 

-100 

329 

Mean 

- 4.3 

.4989 

DickinsMi-Osborne, 1915 

- 78 to -18 

.463 

Dietcrici, 1903 

-45 

.4984 

Dickinson-Osborne, 1915 

- 60 

.392 


-49 

.4932 

Dickinson-O?borne, 1915 

- 38 3 

.4346 

Dickinson-Osborne, 1915 

-26 

.5003 

Dickinson-Osliornp, 1915 

- 34.3 

.4411 

Dickinson-Osborne, 1915 

-22 

.6018 

Dickinson-Osborne, 1915 

- 30 6 

.4488 

Dickinsou-Osborne, 1915 






Water Below 0 (' 

1 0102^ 


- 6 

1.0119 

Martinetti, 1890 

1- 3 ' 


Martinetti, 1890 

- 5 

1 0155 

Barnes, 1902 : 

i!- 2 

1 0097 

Martinetti, 1890 

- 5 

1 0113 

Martinetti, 1890 

- 1 

1 0092 

Martmetti, 1890 

- 4 

1.0105 

Martmetti, 1890 





Heat Capacity of Air-free Water 0®-100°0 at 1 Atmosphere Pressure 

The heat capacity of air-fn‘e water pnen in international steam table 
calories per gram and in absolute joub^ jM‘r gram. (1 absolute joule — 
0.238846 I.T. Cab). 

The enthalpy or heat content is given for an -free water in I.T. Cal. i)er 
gram and in absolute joules per gram. 

From Osboine, Stiinson and Ginnings. It of kS. Jour. Res 23. 238, l‘J3lb 


Temp. ®C 

Thermal t^apacity 

j Knthalpy 

Cal./g/'^C 

Joules/g/®C 

Cal /g 

Joulea/g 

0 

1.00738 

4.2177 

0.0245 

0.1026 

1 

1.00652 

4.2141 

1.0314 

4.3184 

2 

1.00571 

4.2107 

1 2.0376 

8.5308 

3 

1.00499 

4.2077 

3.0429 

12.7400 

4 

1.00430 

4.2048 

4.0475 

16,9462 

5 

1.00368 

4.2022 

5.0515 

21 . 1498 

6 

1.00313 

4.1999 

6.0549 

25.3508 

7 

1.00260 

4.1977 

7.0578 

29.5496 

8 

1 1.00213 

4.1957 

8.0602 

33.7463 

9 

1.00170 

4.1939 

9.0621 

37.9410 

10 

1.00129 

4.1922 

10.0636 

42.1341 

11 

1.00093 

4.1907 

11.0647 

46.3255 

12 

1 1.00060 

4.1893 

12.0654 

50.5155 

13 

1 1.00029 

4.1880 

13.0659' 

54.7041 

14 

1.00002 

4.1869 

14.0660 

58.8916 
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SPECIFIC HEAT OF WATER (Continued) 

Heat Capacity of Air-free Water #“-JOO“C at 1 Atmosphere Pressure 

(Continued) 


Temp. ®C 

Thermal ('apaeity 

Entlialpy 

Cal./g/®C 

Joules /g/‘’C 

Cal./g 

Joules/g 

15 

.99976 

4.1858 

15.0659 

63.0779 

16 

.99955 

4.1849 

16.0655 

67.2632 

17 

.99933 

4.1840 

17.0650 

71.4476 

18 

.99914 

4.1832 

18.0642 

75.6312 

19 

.99897 

4.1825 

19.0633 

79.8141 

20 

1 .99883 

4.1819 

20.0622 

83.9963 

21 

.99869 

4.1813 

21.0609 

88.1778 

22 

.99857 

4.1808 

22.0596 

92.3589 

23 

.99847 

4.1804 

23.0581 

96 . 5395 

24 

.99838 

4.1800 

24.0565 

100.7196 

25 

.99828 

4.1796 

25.0548 

104.8994 

26 

.99821 

[ 4.1793 

26.0530 

109.0788 

27 

.99814 

1 4.1790 

27.0512 

113 2580 

28 

.99809 

i 4.1788 

28.0493 

117.4369 

29 

.99804 

i 4.1786 

29.0474 

121.6157 

30 

.99802 

4.1785 

30.0455 

125.7943 

31 

.99799 

4.1784 

31.0435 

129.9727 

32 

.99797 

4.1783 

32.0414 

134.1510 

33 

.99797 

4.1783 

33.0394 

138.3293 

34 

.99795 

4.1782 1 

34.0374 

142.5076 

35 

.99795 

4.1782 ' 

35.0353 

146.6858 

36 

.99797 

4.1783 

36.0333 

150.8641 

37 

.99797 

4.1783 

37.0312 

155.0423 

38 

.99799 

4.1784 

38.0292 

159.2207 

39 

.99802 

4.1785 

39.0272 

163.3991 

40 

! .99804 

4.1786 

40.0253 

167.5777 

41 

.99807 

4.1787 

41.0233 

171.7563 

42 

i .99811 

4.1789 

42.0214 

175.9351 

43 

.99816 

4.1791 

43.0195 

180.1141 

44 

.99819 

4.1792 

44.0177 

184.2933 

45 

.99826 

4.1795 

45.0159 

188.4726 

46 

.99830 

4.1797 

46.0142 

192.6522 

47 

.99835 

4.1799 

47.0125 

196.8320 

48 

.99842 

4.1802 

48.0109 

201.0120 

49 

.99847 

4.1804 

49.0094 

205.1923 

60 

.99854 

4.1807 

50.0079 

209.3729 

51 

.99862 

4.1810 

51.0065 

213.5538 

52 

.99871 

4.1814 

52.0051 

217.7350 

53 

.99878 

4.1817 

53.0039 

221.9166 

54 

.99885 

4.1820 

54.0027 

226.0984 
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SPECIFIC HEAT OF WATEK (Continued) 

Heat C^apaeity of Air-free Water 0°-100°C/ at 1 Atmosphere Pressure 

(Contiriiie«J) 


'1 emp. ®C 

Thermal ('apacity | 

Enthalpy 

raI/K/°C 

.loiiles/g/^C 

C’al/g 

Joules/g 

55 

.99895 

4.1824 

55.0016 

230.2806 

56 

.99905 

4.1828 

56.0006 

234.4632 

57 

.99914 

4.1832 

56.9997 

238.6462 

58 

.99924 

4.1836 

57.9989 

242.8296 

59 

.99933 

4.1840 

58.9982 

247.0134 

60 

.99943 

4.1844 

59.9975 

251.1976 

61 

.99955 

4.1849 

60.9970 

255.3822 

62 

.99964 

4.1853 

61 .9966 

259.5673 

68 

.99976 

4.1858 

62.9963 

263.7529 

64 

.99988 

4.1863 

63.9962 

267.9390 

65 

1 .00000 

4.1868 

64.9961 

272.1256 

66 

1 00014 

4.1874 

6)5.9962 

276.3127 

67 

1 00026 

4.1879 

6)6 9964 

280.5003 

68 

1 00041 

4.1885 

67.9967 

284.6885 

69 

1 00053 

4.1890 

6S 9972 

288.8772 

70 

1 00067 

4.1896 

()9 9977 

293.0665 

71 

1 00081 

4.1902 

70.9985 

297.2564 

72 

1 00096 

4.1908 

71 .9994 

301.4469 

73 

1 00112 

4.1915 

73.0004 

305.6381 

74 

1 

1 .00127 

4.1921 

74 0016 

309.8299 

75 

1 00143 

4.1928 

! 75.0030 

314 0224 

76 

1 .00160 

4.1935 

i 76.0045 

318.2155 

77 

1 .00177 

4.1942 

77 0062 

322.4094 

78 

1 00194 

4.1949 

78 0080 

326.6039 

79 

1.00213 

1 

4.1957 

79.0101 

330.7992 

SO 

1 00229 

4 1964 

80.0123 

334.9952 

SI 

1 00248 

4 1972 

81 .0147 

339.1920 

S2 

1 00268 

4.1980 

82 0172 

343.3897 

S3 

1 .00287 

4 1988 

83.0200 

347.5881 

S4 

1 .00308 

4.1997 

84 0230 

351.7873 

S5 

1 00327 

4 2005 

85.0262 

355.9874 

S6 

1 00349 

4.2014 

86.0295 

360.1883 

S7 

1 00370 

4.2023 

87.0331 

364.3902 

SS 

1 .00392 

4.2032 

88.0369 

368.5929 

S9 

1.00416 

4.2042 

89.0410 

372.7966 

90 

1 .00437 

4.2051 

90 0452 

377.0012 

91 

1 .00461 

4.2061 

91.0497 

381.2068 

92 

1 .00485 

4 2071 

92.0545 

385.4135 

93 

1 .00509 

4.2081 

93.0594 

389.6211 

94 

1 .00535 

4.2092 

94.0647 

393.8297 
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SPECIFIC HEAT OF WATER (( ontlnued) 

Heat Capacity of Air-free Water 0® 100°C at 1 Atmosphere Pressure 

(Continued) 



Thernial 

C'a]).‘ic*ity 

Knthali)y 







Cal/g/°C 

Joules /g/®C 

Cal/g 

j Joules/g 

95 

i 

1 .0056] 

4.2103 

95.0701 

398.0395 

96 

1 .00588 

4 2114 

96.0759 

402.2503 

97 

1.00614 

4.2125 

97.0819 

406.4622 

98 

1 .00640 

4 2136 

98 0882 ; 

410.6753 

99 

1.00669 

4.2148 

99.0947 1 

414.8895 

100 

1.00697 

4.2160 

100.1015 : 

419.1049 


Enthalpy of Air-saturated Water 
1 Atmosphere Pressure 0-100®C 



Knthali>y 

j Temp. 

KntI 

i:ill>\ 

Tetnp. 

op 

1 


i 


- 

C'al/g 

j .I<ml«*'>/g ^ 


Cal g 

, Joules/g 

0 

0 

i 0 

75 

74.9907 

313.9712 

5 

5.0276 

21.0496 

80 

80.0019 1 

334.9519 

10 

10.0402 

42.0363 

85 

85.0180 i 

355.9532 

15 

15.0431 

62 9826 

90 

90 0395 

376.9773 

20 

20 0400 

83.9034 

95 

95 0671 ' 

398.0270 

25 

25.0332 

104 8089 

100 

100.1016 

419.1053 

30 

30.0244 

125.7063 




35 

35.0149 

146.6003 ,j 




40 

40.0055 

167.4949 




45 

44.9968 

188.3928 




50 

49.9896 

209.2964 


1 


55 

54.9842 

230 2077 


1 


60 

59.9811 

251 1289 




65 

64.9808 

272 0619 




70 

69.9839 

293 0087 
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SPECIFIC HEAT OF WATER (Continued) 

Spetillc Heat of Water Above t00®€ 

Mean .speeifio heal of watei in calories between 0°C and the tem- 

peratuie stated. 

Heat content (Enthaljiy) in joules per between 0°C and the tem- 

peiatuie stated. 

From data by Os]) 0 !iie, Htiinson and Fioek, H of S Jour. Hos. T), 411, 1930. 


Temp. 

Siieeifie heat 
mean 

Heat content 
O-t 

Temp. 

°c. 

Specific heat 
mean 

Heat content 
0-t 

0 

joules/g 

0 t°0 

joules/g 

UK) 

1 .0008 

418.75 

190 

1 0153 

807.15 

110 

1 .0015 

460 97 

200 

1 .0181 

852.02 

120 

1 .0025 

503.36 

210 

1 0212 

897.35 

130 

1.0037 i 

1 545 93 

220 

1 0247 

943.24 

140 

l.OOoO ! 

! 588.71 

230 

1 .0285 

989.75 

IbO 

1.0067 

1 

' 631 75 

240 

1.0326 

1036.97 

160 

1 .0083 

; 675.06 

250 

1 0376 

1084.97 

170 

1 .0103 

: 718.66 

260 

1.0423 

1133.87 

180 1 

i 1.0127 

’ 762.72 

270 

1.0483 

1184.32 


Speeific Heat of Super-heated Steam 

Specific heat of steam tinder constant piessure given in atmospheres 
and at temperatuie.s above saturation. 


Temi>. 


J’lessuie in atmosphere 


— 


110 

0 ISI 

120 

0 -177 1 

130 

0 -47:) i 

140 

0 473 

1 .")() 

0 472 1 

KiO 

0 -471 

170 

0 170 

180 

0 4(>M 

190 

0 4(>'.i 

200 

0 409 

210 

0 470 

220 

0 470 

230 

0 471 

240 

0 472 

2o0 

0 473 

200 

0 474 

270 

0 474 

280 

0 17.'» 

290 

().47(» 

300 

0 477 


0 

198 



0 

494 



0 

489 



0. 

480 

0 

.519 

0 

483 

0. 

.512 

0 

481 

0 

.507 

0. 

,479 

0. 

.502 

0. 

,478 

0 

498 

0. 

,478 

0 

49.5 

0 

477 

0 

493 

0 

477 

0 

491 

0 

477 

0 

489 

0 

477 

0 

488 

0 

.477 

0, 

, 188 

0 

478 

0, 

.487 

0 

478 

0 

487 

0 

479 

0, 

.487 

0 

.480 

0, 

.487 

0 

.481 

0. 

.488 


I 

() 1 8 


0 

.549 ' 



0 

.538 ; 



0 

528 , 

0 

501 

(1 

.522 ! 

0 

549 

O 

.515 ! 

0. 

539 

0 

i 

.510 ; 

0 

.531 

0 

.5(Mi ' 

0 

.524 

0 

.504 

0 

.519 

0 

501 

0 

.51.5 

0 

499 

0. 

512 

0 

498 

0 

.509 

0 

.497 i 

0 

.507 

0 

.490 1 

0. 

. ,505 

0 

.495 

0 

504 

0 

.495 i 

0, 

, 503 


10 

12 

0 002 


0 583 

0.625 

0 .507 

0.601 

0 .555 

0.584 

0 515 

0 509 

0 537 

0.557 

0 530 

0.548 

0 525 

0.540 

0 521 

0 534 

0.518 

0.529 

0 515 

0..52.5 

0.513 

0.523 

0.511 

0.519 


1709 







SPECIFIC HEAT OF WATER (Continued) 

Specific Heat of Super-heated Steam (Continued) 



SPECIFIC HEAT AND ATOMIC HEAT OF MERCURY 

The specific heat is given in relation to water at Tl»e atojuic heat 

IS the thermal cai^aoity of one giam atom. 

\'alue8 between —75.0'* ami — aie fiom C.aipentei atul StooilU*v, 

Phil. Mag. 10, 249. 1930; fiom 0 Rai nes-Cooke, from 90 140°C .. 

mean of Winklemann, Nuccuti and Milthaler, al>ove 140®C., mean of 
Naccari and Milthaler. 


Temp. 

Specific 

Atomic 

Temp. 

Sjieerfie 

Arnuuc 


heat 

heat 


heat 

heat 


Solid 



Liipiid 


-7r».6 

0319 

6 3995 

30 

.03316 

6 6522 

-72 9 

0324 

(i 4998 

35 

.03312 

6 r>442 

— Of) 4 

.0324 

6.4998 

i 40 

.03308 

6 . ()3ti2 

-59 5 

.0324 

6 4998 

50 

.03300 

6.6201 

- 44 9 

.0336 

6 7405 

60 

.03294 

6.6081 

- 12 2 

.0336 

6 7405 

70 

.03289 

6. 5981 

- 40 0 

.0337 

e 7(io<> 

80 

.03284 

6.5SS0 



! i 

90 

.03277 

6.5740 


Liquid 


100 

.03269 

6.5579 

-3fi 7 

.0339 

6 8007 

no 

.03262 

6 . 5 139 




120 

.03255 

6.5299 


Liquid 


130 

.03248 

6.51 5S 

0 

.03346 

6 7121 , 

140 

.03241 

6.5018 

5 

.03340 i 

6.7004 1 

150 

.03240 

6.4998 

10 

.03335 ' 

6,6903 ! 

170 

.03220 

6.4596 

15 

.03330 1 

6.6803 1 

190 

.03200 

6.4195 

20 

.03325 

6 6703 

210 

.03190 

6.3995 

25 

.03320 1 

6.6603 1 
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SPECIFIC HEAT OF ELEMENTS 


Element 

Temp. “C 

1 Sp. ht., 
cal./g 

I Element 

1 

Temp. “C 

Sp. ht., 
cal./g 

Aluminum 

-250 

0 0039 

Calcium (con- 


1 


-240 6 

0 0092 

tlnued) 

100 

! 0 1625 


- 233 

0 0165 


300 

0 1832 


-200 

0 076 


600 

0 188 


-150 

0 1367 

(!arbon, charcoal. 

0-24 

0 165 


-100 

0 1676 

diamond 

-233 

0 0005 


-50 

0 1914 


-185 

0 0025 


0 

0 2079 


-188 to -78 

0.019 


20 

0 214 


-78 to -1-18 

0 079 


100 

0 225 


0 

0.1044 


300 

0 248 


20 

0 12 

liquid 

600 

0 277 


140 

0 222 

660 

0 25 


223 

0 264 

Anlimonj 

-207 1 

0 0322 


247 

0 303 


-150 

0 0412 


606 

0 441 


-100 

0 0448 


823 

0 428 


-50 

0 0476 

gas carbon. 

24-68 

0 204 


0 

0 0494 

graphite 

-243 

0 005 


20-100 

0 0504 


-203 

0 0175 


100 

0 0513 


-191 to -79 

0 m? 


200 

0 0520 


-66 

0 053 


300 

0 0537 


20 

0 17 


500 

0 054 


85 

0 177 

Argon, Bolid 

-223 

0 155 


138 

0 254 

liquid 

-100 

0 134 


642 

0 445 

Arsenic 

-216 

0 m2 


896 

0 454 


-117 6 

0 0666 

Cerium 

-25310 -196 

0 033 


18 

0 078 


0-100 

0 0423 

R*‘ay, crystal 

0-100 

0 0822 


20-100 

0 0511 

blk , amor 

0-100 

0 0861 

Cesium, solid 

20 

0 052 

Harium 

-1H5 t(» -f20 

0 068 


0-26 

0 0482 

Beryllium 

-202 

0 017 

liquid j 

50 

0 ms 

0-46 

0 397 

Chlorine 

-113 

0 19 


0 100 

0 425 

liquid 

0-24 

0 226 


0-300 

0 505 

Chromium 

-150 

0 0599 

Bismuth 

- 1 50 

0 0264 


-100 

0 0797 


-100 

0 0273 


-50 

0 0941 


-50 

0 0282 


0 

0 1044 


0 

0 0291 


20 

0 11 


20 

0 0294 


18-100 

0 111 


100 

0 0304 i 


100 

0 112 

liquid 

297 

0 0292 


400 

0 133 


400 

0 035 


500 

0 150 

Boron 

-191 to -78 

0 071 


600 

0 187 


— 76 toO 

0 168 

Coiialt 

-150 

0 0672 


0-100 

0 307 


-100 

0 0809 


100 

0 287 


-50 

0 0914 


500l 

0 472 


0 

0 1028 


9001 

0 510 


20 

0 1001 

Bromine, solid 

-253 1 

0 0205 


100 

0 1067 


-173 1 

0 0659 


200 

0 1134 


-73 1 

0 080 


300 

0 121 


13 1 

0 088 


•508 

(0 145 

Bromine, liquid 

13-45 

0 107 


lO 125 

Cadmium 

-263 

0 0019 


800 

0 160 


-203 1 

0 0415 


1000 

0 184 


-103 1 

0 0518 


•1112 

( 0 270 


27 9 

0 0552 


} 0 170 


107 9 

0 0569 

Copper 

-253 

0 0031 


277 

0 060 

-189 

0 0506 

li(]|uld 

321 

0 077 


-150 

0 0674 

Calcium 

-185 to -1-20 

0 157 


-100 

0 0783 


0-20 

0 145 


-50 

0 0862 


24 

0 168 


0 

0 0910 


• Temperaturee of transformatiom. 
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SPECIFIC HEAT OF ELEMENTS (Continued) 


Element 

Temp °C 1 

Sp. ht., t 
cal/g 

Element 

1 Temp. °C 

{5p: bt.. 
cal /g 

Copper (con- 




Lead (con* 

300 


0356 

tinned) 

20 

0 

0921 

tinned) 

0 

15-100 

0 

09305 

liquid . . 

360 

0 

0375 


100 

0 

0939 

500 

0 

0370 


200 

0 

0963 

Lithium 

-183 

0 

3 


900 

0 

1259 


-100 

0 

600 


18-100 

0 

0928 


0 

0 

07‘) 

liquid 

Gallium 

1084 

0 

101 


50 

0 

96 

-258 1 

0 

0049 


100 

1 

0407 

-213 1 

0 

044 


190 

1 

374 


-73 1 

0 

084 

Magnesium — 

-150 

0 

1767 


12-23 

0 

079 

! -100 

0 

2025 

liquid 

13-110 

0 

080 


-50 

0 

2228 

119 

0 

079 


0 

0 

2316 

Germanium. 

0-100 

0 

074 


20 

0 

246 

Gold . . 

-258 1 

0 

0018 


100 

0 

257 

-209 5 

0 

0211 


300 

0 

279 


-150 

0 

0266 


600 

0 

311 


-100 

0 

0281 

liquid . . . 

650-775 

0 

284 


-50 

0 

0293 

Manganese 

-188 to -79 

0 

0820 


0 

0 

0302 

-100 

0 

(K)7!l 


18 

0 

0312 


0 

0 

1072 


0-100 

0 

a316 


20-100 

0 

1211 


100 

0 

0314 


60 

0 

1211 

liquid 

Hydrogen, solid 

1100 
-260 6 

0 

0 

0327 

57 

Mercury, solid 

325 
-263 3 

0 

0 

1783 

00552 

liquid 

Indium 

-252 

0 

231 


-259 8 

0 

00783 

-186 to -79 

0 

0263 


-245 6 

0 

0172 

-79 to -f-18 

0 

0303 


-220 2 

0 

0255 


0-100 

0 

057 


-163 7] 

0 

0208 

Iodine 

-263 2 

0 

0037 


-81 4 

0 

0324 

-255 9 

0 

0118 


-43 1 

0 

0337 


-221 1 

0 

0353 

liquid 

-33 1 

0 

0338 


-90 to -+-17 

0 

0485 

0 

0 

03346 


20 

0 

0523 


20 

0 

03325 

liquid 

Iridium 

107-180 

0 

108 


40 

0 

011308 

-186 to-fl8 

0 

0282 


60 

0 

03294 

18-100 

0 

0323 


100 

0 

03269 


0-‘»00 

0 

0371 


200 

0 

0323 

Iron, cast 

20-100 

0 

1189 


250 

0 

0321 

wrought 

15-100 

0 

1152 

Molybdenum 

-257 

0 

0004 

hard drawn 

20-100 

0 

1146 


-239 1 

0 

0034 

pure 

-256 2 

0 

0(K)67 


-181 5 

0 

0300 

-214 0 

0 

0194 


-152 7 

0 

0399 


-172 6 

0 

0512 


-34 5 

0 

0561 


, -67 5 

0 

0939 


0 

0 

0589 


* 0 

0 

1043 


20-100 

0 

065 


20 

0 

107 


250 

0 

0632 

«, /S. T 

100 

0 

115 


475 

0 

0750 

500 

0 

163 

Neodymiiun 

0-100 

0 

045 


760 

0 

320 

Nickel . 

-258 

0 

0008 


1000 

0 

162 


-247 9 

0 

0024 

y 

100 

0 

127 


-201 2 

0 

0363 


700 

0 

157 


-150 

0 

0660 


1000 

0 

162 


-100 

0 

0817 

Lanthanum.. . 

0-100 

0 

0448 


-50 

0 

0940 

Lead 

-270 

0 

00001 


0 

0 

. 1032 

-267 

0 

00086 


20 

0 

105 


i -259 

0 

0073 


100 

0 

1146 


-150 

0 

0279 


500 

0 

1270 


-100 

-50 

0 

0 

028;i 

0289 


800 

0 

1413 


0 

0 

0297 

liquid 

1452 

0 

13 

39 


20 

0 

0306 

1 

1 

-212 

0 


100 

0 

a320 

1 liquid 

-200 

0 

474 


1772 



SPECIFIC HEAT OF ELEMENTS (Continued) 


Element 

Temp. ®C 

"“STEtT 

cal./g 

Element 

Temp. *C 

“^.Tt”* 

cal./g 

Osmium 

19-98 

0 0311 

Silver (con- 



Oxygen, solid . . 

--221 8 

0 336 

tinned) . . 

500 

0 0581 

liquid 

-200 

0 394 


800 

0 076 

Palladium . . 

-180 to -f 18 

0 0528 

liquid. . 

900 

0 0685 


0 

0 0538 

Sodium 

-256.1 

0 026 


100 

0 0564 


-238.5 

0 108 


500 

0 0053 


-155 5 

0 245 


IMX) 

0 0717 


-40 

0 279 

Phosphorus, yel- 

1500 

0 0766 


20 

0.295 


liquid 

100 

0.32 

low 

-136 

0 124 

Sulfur,. 

-188 to +18 

0.137 


-40 

0 165 

rhombic 

15-96 

0.176 

red 

9 

0 189 

monocl . . 

0-52 

0.181 

-136 

0 107 

liquid . 

115-160 

0 220 


-40 

0 182 

Tantalum 

-201 7 

0 0205 

Platiniiin 

9 

0 190 


20 

0.036 

-255 6 

0 00123 


380 

0 035 


-237 7 

0 0073 


900 

0.036 


-191 7 

0 0211 


1100 

0.043 


-152 1 

0 0261 


1400 

0 044 


-64 8 

0 0307 

Tellurium 

-188 to +18 

0 047 


0 

0 03162 

cryst . . 

15-100 

0 0483 


20 

0 0324 


15-200 

0 0487 


500 

0 0349 

Thallium 

-18,5 to +201 

0.038 


750 

0 0365 


28 

0 0311 


1000 

0 0381 


20-100! 

0.0326 

Potassium 

1300 

0 0400 

Thorium 

-253 to -196 

0 0197 

-258 4 

0 032 


0-100 

0 0276 


-255 8 

0 045 

rm 

-186 to -79 

0.0486 


-201 3 

0 140 


-186 7 

0 0422 


-53 1 

0 172 


-150 

0 0450 


14 

0 18 


-100 

0 0483 

liquid . 

22-56 

0 192 


-50 

0 0512 

63 

0 18 


0 

0 0536 


78-100 

0 217 


18 

0.0542 


90 

0 200 


lOOj 

0 0577 


181 

0 196 

liquid .. 

1100 

0 0758 

Praseodymium 

0-100 

0 046 

.gray 

20 

0 515 

Rhenium . 

0-20 

0 035 

Titanium ... 

— 185 to +20 

0 082 

Rhodium 

10-97 

0 058 


0-100 

0.1125 

Rubidium, solid. 

0 

0 0802 

Tungsten 

-247 1 

0 0012 

liquid . . 

50 

0 0908 

-218 4 

0 0098 

Ruthenium. . . 

0-100 

0 0611 


-173 1 

0 0205 

Selenium 

-188 to +18 

0 068 


-73 1 

0 0288 


3 

0 072 


20-100 

0 034 


20 5 

0 077 


100 

0 0320 


29 5 

0 085 


500 

0 0344 


32 

0 127 


1000 

0 0367 


38 

0 131 


1500 

0 0390 

Silicon 

-212 

0 029 

Uranium . . 

0-98 

0 0280 


-143 3 

0 087 

Vanadium 

(+100 

0 1153 


-86 2 

0 126 

Zinc 

-252 4 

0 0071 


13 9 

0 168 


-201 3 

0 0573 


18 2-99 1 

0 181 


-150 

0 0740 


18 0-900 6 

0.210 


-100 

0 0814 

Silver 

-238 

0 0146 


-50 

0 0871 


-150 

0 0461 


0 

0 0913 


-100 

-50 

0 0505 

0 0537 


0-100 

20 

100 

0 095 

0 0925 
0.0957 


0 

0 0557 


300 

0.1043 


20 

0 0558 


400 

0.1089 


100 

0 0564 

1 

1 

0-100 

0.068 
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SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 

Specific heat is given in calorics (15®) per gram per degree Centigrade. To 
change to joules per gram per degree Centigrade multiply by 4.185. 





Specific 

Name 

Formula 

Temperature, 

®C. 

Cal. 



Aluminum chloride 

AlCU («) 

93 

.468 

chloride 

AlCh (/S) 

0 

.196 

chloride .... 

AlCh6H20 

35 

.313 

fluoride. . . 

AIF 3 

35 

.229 

fluoride ... 

2AlF3*7HtO 

35 

.342 

hydroxide 

A1(0H)3.. 

0 

50 

.177 

202 

oxide 

AI 2 O .3 . 

0 

.174 


50 

.198 

sulfate 

AlaCSOda . . . 

50 

.184 

sulfate 

Als(S04).rl8Hj0 

34 

. 354 

Ammonia 

NHs ... 

- 103 to -188 

.502 

Ammonium bromide . . . 

NHiBr ... 

20 

210 

chloride 

NH 4 CI . . 

-200 

121 



-100 

.263 



0 

.357 



60 

389 

iodide 

NH 4 I 

0 

50 

.111 

.118 

nitrate 

NH4N0.1. 

-100 

.306 


0 

.397 



100 

.428 

sulfate 

(XHd>S(>4 

-100 

.283 

0 

.337 



50 

.345 

Antimony trisulfide. 

SbaSa . . 

0 

.0829 

Arsenous oxide 

AsjOa. . . . 

0 

.117 

Barium carbonate 

BaCOa 

0 

0999 


100 

.110 

chlorate 

Ba(C103)2*H20 

32 

.158 

chloride. ... 

BaCl2*2Il20 . 

0 

.140 

nitrate. 

Ba(N03)2. . 

47 

.148 

sulfate 

BaS04. . . 

0 

.111 

thiosulfate 

BaSjOs. . 

58 

.162 

Beryllium oxide 

BeO. . . 

50 

.260 

sulfate 

BeS04 .... 

50 

. 198 

Bismuth sulfide. 

B 12 H 3 .... 

50 

.0600 

trioxide • • • • 

B 12 O 3 ... . . . 

50 

. 0569 

Cadmium nitrate 

Cd(N03)2-4H20 . . . 

40 

.260 

sulfate .... 

3CdS04-8IIt0 

0 

.195 


20 

.200 

sulfide 

CdS 

0 

.0882 


60 

.0922 

Calcium carbonate 

CaCOs 

0 

203 


100 

.214 

chloride 

CaCh .... 

61 

.164 

cliloride. ... 

C&Ch-mtO 

0 

.320 

fluoride 

CaFa 

0 

.204 


40 

212 

formate 

CafHCOalt 

0 

. 238 

hydroxide 

Ca(On)2 

0 

260 



60 

.288 

molybdate 

C^Mo04 

15 

.165 

CaO 

0 

.177 



100 

.197 
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SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 
(Continued) 


Name 

Formula 

Temperature, ^ 
“C. 

Specific 

Heat 

Cal. 

Calcium 





Ca»S0r2Il20 

30 

.265 


CaWOi 

15 

. 104 

Carbon dioxide, solid . 

CO 2 

-225 

.124 

monoxide, solid 

CO 

-220 

.417 



-206 

.457 



0 

. 0870 



50 

.0940 

sulfate 

Cc(S04)2 

50 

.117 

sulfate 

CeSOi-SHaO 

50 

.201 

Chrornio oxide 

Cr203 

0 

.168 



50 

.189 

sulfate 

Cr 2(^0 4 ) 3 

50 

.172 

sulfate 

Cr2(S04)3-5H20 

50 

.200 


CoCNOj) 2-01120 

32 

.373 


CoS04-7H20 

48 

.342 

Columbium pentoxide . . 

Cb205 

50 

.101 

Copper ammonium sul- 

CuS04-(NH4)2S04.- 



fate . 

GH 20 

0 

.256 

Copper sulfate . . ... 

CUS 04 H 20 

0 

.172 



50 

.191 


CuS04-3H20 

9 

.228 

sulfate 

CUSO 45 H 2 O 

0 

.253 



50 

.287 

Cupric carbonate 

2 CUO CO 2 H 2 O . .. 

57 

.177 

chloride 

CuCh 

58 

.139 

oxide 

CuO 

0 

125 



100 

.144 

sulfide 

CuS 

0 

129 



100 

.151 

Cuprous iodide. . . 

Cul 

0 

.0658 



50 

.0071 

oxide 

CU20 

0 

.110 



100 

.116 

hclenide . . . 

CuiSc 

00 

.104 

sulfide 

CU2S 

0 

.148 



50 

.166 

Erbium oxide. . 

EreOa 

50 

.0650 

l'’errio 

FcuOs 

0 

. 148 



100 

.182 

Ferrosoferrio oxide (mag- 




netite) 

Fe304 

0 

.151 



100 

.179 

Ferrous carbonate 

FeCOs 

54 

.194 

sulfst*' 

FcS04 

45 

.167 

sulfate T - 

FeS04-4Il20 

9 

.284 

sulfat-e T -IT 

FeS04*7H20 

0 

.325 



10 

.337 


FeS 

0 

.135 

.TIT 

Gallium sesqui-oxide 

Ga203 

50 

.105 

Ciold iodid® 

Aul 

0 

.0404 



50 

.0432 

Ilvdrogen peroyido . . 

H 2 O 2 

-25 

.471 

Indium sesqni^^xoii' ... - 

In203 

50 

.0808 

Iron diarsenide 

Fe As 2 

50 

.0860 

disulfide 

FcS2 

0 

.118 



60 

.128 

J.anthanurn sesquioxide. . 

La203 

50 

.0750 
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SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 
(Continued) 





Specific 

Name 

Formula 

Temperature, 

°C. 

Heat 

Cal, 




Lead ammonium chloride 

2PbCh*NH4Cl . . .. 

10 

.0865 


PbBaOt 

57 

.0903 

Lead bromide 

PbBrz 

0 

.0502 



50 

.0530 


PbCOs 

32 

.0800 


PbCh 

0 

.0649 


100 

.0681 


PbCr04 

35 

.0908 

dioxide 

PbOa 

0 

.0619 


50 

.0050 

iodide 

Pbl2 

0 

.0417 


100 

.0437 


PbMo04 

15 

.100 


PbO 

0 

.0483 



50 

.0509 

nitrate 

PbCNOah 

45 

.115 

pyrophosphate, 
silicate 

PbiPsOv 

PbSiOa 

55 

60 

.0820 

.0779 

sulfate 

PbS04 

45 

.0839 


PbS 

0 

.0502 



100 

.0511 

thiosulfate 

PbSaOs 

58 

.0918 


PbWOi 

15 

.0769 

l..ithium chloride 

LiCl 

55 

.282 

fluoride 

LiF 

10 

.373 

hydride 

LiH 

0 

.980 


60 

1 07 

hydroxide 

LiOH 

0 

.327 


50 

. 350 

Tiitpit.p 

LiNOa 

210 

..387 

thiosulfate ... 

L 12 S 2 O 3 

58 

.0920 

Magnesium carbonate . 
chloride . . 

MgCOa 

25 

.200 

MgCL-tillaO. . 

44 

378 

chloride 

MgCL .. 

48 

.194 

nitrate 

Mg(N03)2-GIl2(> 

.55 

.887 

oxide 

MgO 

0 

. 209 


50 

232 

sulfate 

MgS04'7Il2(). . 

12 

301 

sulfate 

MKS04-r»n2(>. . 

9 

349 

sulfate 

MgS04ll2<> 

9 

23‘J 

sulfate ...... 

MgS04 

61 

.222 

anganes** dioxifle 

Mn02 

0 

. 1 52 



50 

.103 

nitrate 

MnCNOa) 2-01120. . . 

47 

. 373 

Manganic oxide. . . 

Mn-iO-j 

58 

102 

oxide 

Mn2()a-3H20. 

38 

177 

Manganous oxide . . 

MnO 

58 

. 158 

sulfate 

MnS04-5H20. . . 

32 

. 323 

sulfate 

Mn.S04 

61 

182 

Mnrniirip. nhloride 

HgCL 

0 

0640 



100 

. 06(i9 

cyanide 

Hg(CN)2 

29 

.100 

iftdide. - 

Hgl 2 (red) 

0 

.0404 



50 

.0413 

oxide 

HgO 

0 

.0485 



50 

.0521 

sulfide 

IlgS 

0 

.0506 



50 

.0520 
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SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 
(Contiiiued) 


Name 

Formula 

Temperature, 

“C. 

Specific 

Heat 

Cal. 

Mercurous chloride. . . 

HgCl 

0 

.0499 



50 

.0512 


Hg2«04 

0 

.0616 



50 

.0680 

Molybdenum trioxide 

MoOj 

54 

.134 

Nickel nitrate. . . 

Nl(NC)3)2*(lIl20 

80 

.473 

sulfate 

NiSOr6H20 

35 

.313 


N 1 SO 4 

58 

.225 


NiS 

0 

.116 



100 

.128 

Nitrogen pentoxide 

N 2 O 6 

— 80 to —5 

.239 


KC2T1.30» 

20 

.272 


KHSO 4 

35 

.244 

aluminum sulfate. 




(alum) 

K 2 SO 4 AI 2 (804)3-241120 

0 

.324 



50 

.300 

iVjtassium arsenate, acid 

KH 2 A 8 O 4 

31 

.174 

rotaaaium bromide 

KBr 

0 

.104 



100 

.108 


K 2 CO 3 

47 

.210 


KCIO 3 

0 

.191 



50 

.205 

chloride 

KCl 

0 

.162 



100 

.168 

chloroplatinato 

K2PtCl6 

30 

.112 

chroms-te .... 

K2Cr04 

46 

.186 

diehromate 

K2Cr20'< 

0 

.178 

fernoyanidc 

K3Fe(CN)6 

26 

.232 

ferrocyanidc 

K4Fe(CN)6 

0 

.210 



50 

.225 

f«rrocyanido 

K4Fe(CN) 6-31120 

0 

.267 



60 

.285 

fluoride 

KF 

0 

.199 



60 

.204 

metaborate 

K 2 B 2 O 4 

57 

.225 

nitrfttp 

KNO 3 

0 

.214 



100 

.240 

pcrcJhloratc 

KCIO 4 

30 

.189 

phosphate, dihj drogen 

KH 2 PO 4 

33 

.208 

pvrophosphate 

K 4 P 2 O 7 

58 

.191 

thiosulfate 

K 2 S 2 O 3 

60 

.196 

bilicon carbide. . . 

SiC 

0 

.143 



100 

.194 

bilver bromide 

AgBr 

0 

.0695 



100 

.0734 

chloride 

AgCl 

0 

.0848 



50 

.0906 

pyfana t.p 

.\gCNO 

40 

.124 

iodide 

Agl 

0 

.0548 



100 

.0593 

n ! 

AgNt).i 

50 

.146 

liitiavu* •■••• 

selcnide 

Ag2Bc 

37 to 187 

.0693 


Ag2S 

0 

.0719 

••••••• 


50 

.0748 

Bodium acetate 

NaC2H.402 

38 

.339 

acetate 

NaCiHsOj-aHiO 

0 

. 344 



40 

.602 
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SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 
(Continued) 





Specific 

Name 

Formula 

Temperature, 

®C. 

Heat 

Cal. 




Nalir 

0 

.118 



100 

.124 


Na2C03 

45 

.256 


NaCI 

0 

.204 



100 

.217 


NaF 

0 

. 258 



100 

.279 


NaHCOa 

46 

.306 


Nal 

0 

.0829 



60 

.0848 



67 

.253 


NaNOs 

0 

.247 



60 

.270 


Na2lIP04*12H2<) 

0 

.404 



60 

.464 


Na2lIPOi*7H2(> 

0 

.351 


60 

.406 

pyrophosphate 


60 

.227 

Na2S04 

0 

.202 



100 

.220 

tetraborate 

tetraborate (borax) 

thiosulfate 

thiosulfate 


45 

.234 

Na2B407-l()TT2() 

35 

. 385 

Na*>8203*5Il20 

21 

.346 

Na2S203 

0 

.220 

Stannic oxide 

sulfide . . 

Sn02 

45 

.0898 

SnS 2 

54 

.119 

Stannous chloride 

sulfide 

SnCh 

GO 

.102 

SnS 

56 

.0839 

Strontium molybdate 

SrMo04 

15 

. 148 

nitrate 

Sr(N03)2 

SrSC)4 

32 

.182 

sulfate 

48 

.143 

Sulfuric acid 

H 2 SO 4 

-30 

.239 


0 

.270 

Sulfur dioxide 

S()2 

— 185 to — 103 

. 229 

Thallium mouochlonde. . . 

TlCl 

0 

.0520 


100 

.0542 

Thorium chloride 

ThCl 

30 

.406 

difiYidA 

Th02 

0 

.0571 



50 

.0589 

sulfate 

Tin see under Stannous 

Th(S04)2 

50 

.0980 

and Stannic 



.168 

Titanium dioxide 

Ti02 

0 

Tlingst^u t*’ioxidi* 

WO 3 

0 

.0743 



60 

0832 

Uranium oxide (ous-ic) . . 

UsOs 

0 

.0671 

j 

50 

. 0750 

Water, solid 

1120 

-250 

.0361 


-200 

.156 



- 1 50 

.246 



- 100 

. 332 



-40 

.435 



0 

.492 

Vttrium nTifle 

YiOi 

67 

.112 

Zinc ehjoride 

ZnOl^. 

60 

. 136 
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SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 
(Continued) 


Name 

T’ormula 

Temperature, 

“C. 

Specific 

Heat 

Cal. 

Zinc nitrate 

ZnfN0?l»*fiTT->0 

30 

318 

oxide 

ZnO 

0 

! 114 



100 

.129 

sulfate 

ZnS04-7Il20 . . . . 

0 

.322 

sulfate 

ZnS04*6Il20 

9 

[299 

sulfate 

ZnS04H2() 

9 

194 

sulfate 

ZnS04 

50 

.174 

sulfide 

ZnS ... . 

0 

116 



100 

.118 

Zirconium dioxide . 

' ZrO. 

0 

.103 


SPECIFIC HEAT OF LIQUID INORGANIC COMPOUNDS 


Name 

Formula 

Temperature, 

®C. 

Specific 

Heat 

Cal. 

(15°)/g 

AtiJiuonia 

NHa 

-GO 

1.047 



0 

1 098 



20 

1 125 



100 

1.48 

(’alcium chloride 

CaCl2-6Il2() 

33-99 

. 552 

Hydrogen peroxide 

H2O2 

0 

.578 

Lead bromide 

PbBr2 

550 

.0779 

cliloridc 

PbCl2 

540 

.121 

Lithium nitrate . 

LiNOa. . . . 

280 

.390 

Potassium dichromate 

K2Cr20, . .. .. 

397 

.0335 

nitrate 

KNOa. . . 

380 

.0332 

Sliver bromide .... 

AgBr 

500 

.0760 

chloride 

AgCl 

490 

.129 

nitrate 

AgNO, 

250 

.187 

Sodium acetate 

NaC 2 H 302 

G1.8 

.846 

chlorate . . 

NaClOa 

280 

.325 

nitrate 

NaNOs 

350 

.430 

thiosulfate 

Na 2 S 203 * 5 IT.O 

13-98 

.570 

Stannic chloride 

SnCli 

14-98 

.148 

Sulfur dioxide 

SO2 

-20 

.313 



0 

.318 



20 

.327 



100 

.418 

Sulfuric acid 

HoSOi.. 

10 

.339 

acid pyro- 

H2S2O7 

35 

.334 

W ater 

ILO See special table 
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SPECIFIC HEAT OF SOLID ORGANIC COMPOUNDS 

Specific heat is given in calorics (15®) per gram per degree Centigrade. To 
change to joules per gram per degree Centigrade multiply by 4.185. 


Specific 

Temperature, 

®C. 157g/ 


.\cetic acid CnsC 02 H 

Acetone .... (CH 8 ) 2 CO 

o-Aminobcnzoic acid .... H2NC«H4C02H. 

m-Aminobcnzoic acid 

p-Aminobenzoic acid 

Aniline CbH 6 NH 2 

Anthracene* CiiHio 


Anthraquinone. . . 

Azobenzene 

Benzene 


(C6H4)2CCOVi. 


CC6H5N)2. 

CaHc 


Benzoic acid C6TIiC02lI 

Benzophenone (Ceils) 2 CO. 


Betol HOCeH4C02Cioll7 


o-Bromoehlorobenzene. . . CeHeBrCl 

m-Bromochlorobenzcnc 

p-Bromochlorobcnzenc 

o-Bromoiodobenzeno CelieBrl 

m-Bronioiodobenzcne 

p-Bromoiodobenzene . 

(8-Bromonaphthalcne CioHvBr 

Bromophenol HOCelleBr 

Cainphenc CioHie 

Capric acid CH 8 (CH 2 )tiC^) 2 iI 

,Caprylic acid CHs^CHajeCOzH. 

Carbon tetrachloride CCU 


Catechol CgH4(OH)2 . ... . . . 

Chloral alcoholate CCl 3 CHO*C 2 H 6 (>lI. 

hydrate CChCH 0 H 20 

Chloroacotic acid CH 2 CICO 2 II 

p-Chlorobenzoic acid CIC 6 H 4 CO 2 H 

m-Chlorobcnzoic acid 

p-Chlorobenzoic acid 

Crotonicacid CHeCHCHCOzH . .. 

Cyamclide CsHsOaN* 

Cyanuric acid ^NCO)a 

Dextrose C6Hi20* 


Dextrin (C«HioOe)x. . . 

o-Dibromobenzenc CeHeBrz 

m-Dibromobenzenc 

p-Dibromobenzene 

Dichloroaoctic acid . ... CHChCOzH. 
o-DieUorobenzene i CtHeCB 


0 

-210 

85 

120 

128 

? 

50 

100 

0 

28 

-250 1 

-200 
-100 
-50 
20 
- 150 
-50 
0 
20 
-150 
-100 
-34 
-52 
-40 
0 

-50 

• 75 to — 15 
-40 
41 
32 
35 
8 

-2 
-200 
-80 
-40 
163 
78 
32 
GO 
80 
04 
180 
38 
40 
40 
-250 
0 
20 
(I to 90 
-3f> 

-25 

-50 

solid 

-48.6 
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SPECIFIC HEAT OF SOLID ORGANIC COMPOUNDS 
(Continued) 


Name 


Formula 


in-Dichlorobcn*cnc . 

p-Dichlorobenzcne 

Dicyandiamide 

Dulcitol 

m-Diiodobenzenc 

p-Diiodobenzenc 

Dibenzyl 

Dimethyl oxalate 

Dimethylpyrone 

o-Dinitrobenzcnc 

m-Dinitrobenzone 

j}-Dinitrobenzene. . . . 

Diphenyl 

Diphenylamine 

Ethyl alcohol 

(crystalline) 

(vitreous) 

Erythritol 

f ormic acid 


C 2 H 4 N 4 

C6ll8(OH)«... 
CeHJj 

(‘CeHiCHs)^! .* 

(COiCH 3 ) 2 . . . . 
lCH.thCi.UtOi. 

C6H4(N02)2 ... 


(C«Hs)2 

(C6H8)2NH 

C 2 H 50 H 


(CH0HCH20II)2 
UC 02 H 


CTlutaric acid (CH2)3(C02H)2 . 

Glyceral C3H6C(>H)3 


(Uycol 

Hexadccano 

lodobcnzcnc. . 
Lactose 

Laurie acid 

Levulose 

Malonic acid 

Maltose 

Mannitol 

Melamine 

Myriatic acid . 
Naphthalene. , 
a-Naphthul . . 
<?-Naphthol , 
tt-Naphthylamiiu- 
m-Nitroamline. . 
o-Nitroaniline. . 
p-Nitroamline. . . 
Nitrobenzene 




C16H34 

CeHsI 

C12H22O11 

Ci2H220n-H20. 

C11H23CO2H... 

CeHwOs 

CH 2 (C 02 n) 2 ... 

Cl2ll2t(^ll 

C4Hh(OH)« 

CaHeN# 

Cl3Ht7C02H ... 

CioHs 

C10H7OH 


CioH7NH2.. . 
H2NC«H4ND2. 


C.6TI6NO2 


o-Nitrobenzoio acid 
m-Nitrobenzoic arid 
Ni tronapn thalone 
Oxalic acid 


NO 2 CCH 4 CO 2 TI . 


CioHiNtV.’ . 


(C03H)2-2ll2().,. 


Palmitic acid 


ruHsiCOall 


cmpcraturei 

^C. 

Specific 

Heat 

Cal. 

-52 

.186 

-50 

.219 

0 to 204 

.456 

20 

.282 

-52 

.100 

-50 

.101 

28 

.363 

10 

.212 

50 

.368 

-ICO 

.252 

-160 

.248 

110 

.259 

40 

.385 

26 

.337 

-190 

.232 

- 190 

260 

GO 

.351 

-22 

.387 

0 

.430 

20 

.299 

-250 

.0471 

-200 

.115 

-100 

.217 

0 

.330 

40 

.528 

19 

495 

40 

.191 

20 

.287 

20 

.299 

-30 

.430 

20 

.275 

20 

.275 

20 

.320 

0 

.313 

40 

.351 

0 1 

.381 

-130 

.281 

50 

240 

61 ! 

.252 

0 

.270 

-160 

.275 

-160 

.269 

-160 

.276 

20 

.349 

100 

.356 

-163 

.256 

-160 

.247 

0 

.236 

0 

.338 

50 

.385 

-180 

.167 

-100 

.251 

-50 

.306 

0 

.382 

20 

.430 
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SPECIFIC HEAT 


OF SOLID ORGANIC COMPOUNDS 
(Continued) 


Phthalic acid 

Propionic acid. .. 
n-Propyl alcohol . . , 

iso-Propyl alcohol. 
Pyrotartaric acid. 
Quinhydrone 


Quinone 


Resorcinol 

Salol 

Stearic acid . . 
Succinic acid. 

Sucrose 

Tartaric acid. 


Thymol 

Trichloroacetic acid . 
Trimcthyl carbinol. . 
Trinitrotoluene 


Trinitroxylene 

Triphenyl methane 
o-Toluic acid. . . . 
m-Toluic acid . . 

p-Toluic acid 

p-Toluidine . . 


Formula 

Temperature, 

®0. 

Specific 

Heat 

Cal. 

15Vg/ 

°C. 

H0C6Hj(N02)3. .. 

-100 

.165 

240 


50 

!263 

C6H4(C02H)2 

20 

.232 

C 2 H 6 TO 2 II 

-33 

.726 

CalljOH 

-200 

.170 


-130 

.497 

C 3 H 7 OH 

-200 

.0507 

C 6 H 8 O 4 

20 

.301 


-250 

.0165 


-200 

0980 


0 

.256 

C6H4(0H)2 

-250 

0246 


; - 150 

.268 

CtH402 

-250 

.0311 


-200 

.113 


-150 

.282 

C6H4(0H)2 

-160 

. 269 

HOCeH 400206316 

1 32 

.289 

C 17 H 36 CO 2 H. 

' 15 

399 

(CH2002H)2. 

j n?. 

.248 

Ci2H220n. . 

20 

.299 

HaOiHiO... 

36 

.287 


1 0 

.308 


' 50 

366 

OioIIuO 

0 

.315 

0Cb002H... . 

1 solid 

.459 

(0Il3)300H.. . 

1 _4 

. 559 

CH306H2(N02)3. . 

i -100 

.170 


1 0 

.311 


100 

385 

(0H3)206H(N()2). 

20 to 50 

423 

(06ir6)3CH 

i 0 

. 189 

OIIS 06 H 4 C 02 H 

1 54 

.277 


54 

239 


130 

.271 

■CH3C6ri*4NH2 

0 

. 337 


20 

387 

(NH2)200. . . 

20 

.320 


SPECIFIC HEAT OF HEAVY WATER 


D.O 

Temp. °C. 

Specific 

Heat 

Molar 

Heat 


Obtiei V'ei 

99.7 

-20 5 

0 (solid) 

cal./ft 

0.408 

cal./ mol. 

8. 18 

Mai the 

iloiii(* and Clusiu.s 

97.7 

0 

(solid) 

0.51 

10.2 

.Ia< oh.s 

, Barnes, <fe Maa^s 

98 

4 

2«i (liquid) 

1.018 

20.1 

Hi «>wn 

98 

26 

-45 (li<iuid) 

1.003 

20 1 



98 

26 

65 (luiuid) 

1 008 

20.2 
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SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 

Specific heat is given in calories (15®) per gram per degree Centigrade. To 
change to joules per gram per degree Centigrade multiply by 4,185. 





Specific 

Name 

Formula 

Temperature, 

Heat 

Cal. 





Acetic acid 

CHsCOOH 

0 

.468 

Acetone 

(CH8)2C0 

0 

.506 



20 

.528 

Acetonitrile 

CHaCN 

21-76 

.541 

A cetophenone 

CfillsCOCiia... . 

20-19d 

.474 

Acetyl chloride 

CHaCOCl... 

0 

.339 

Allyl acetate 

CHaCO^CsHs 

0 

.431 


CaHsOH .... 

21-96 

66.5 

benzoate 

CnHaCOiCalls. . . . 

20 

.388 

butyrate 

CaHTCOaCalU. . . 

20 

.451 

chloride. . 

CH2CnCH2Cl 

0 

.313 

isobutyrate 

CallvCOaCaHfi. . 

20 

.448 

propionate 

CaHsCOaCsHs. . 

20 

.451 

valerate 

C4H9CO2C8IT6 . 

20 

.451 

(i-Aniinobenzoic acid. , . 

HaNCeH^COzH.. . . 

145 

.435 

m-Aminobcnzoic acid. . 


174 

.435 

r>-Aniinobenzoic acid .... 


186 

.444 

iso--'\niyl acetate 

CHaCOaCsHu . . . 

20 

.459 


CsFluOII 

0 

.502 



20 

.535 



75 5 

.688 

d-prim -Amyl alcohol 

C5H11OII 

22-125 

.712 

fert -Arnyl alcohol . 


20-99 

.753 

iso-Aniyl butyrate . . 

diH7c62C6Hu 

20 

.459 

formate . ... 

HCO2C6H11 

20 

.459 

isobutyrate 

C3H7CO2C6HU.. . 

20 

.459 

propionate ... 

C2H6CO2C6HU. 

20 

.459 

Bucemate ... 

(CHsCOaCbH.Os 

0 

.449 

valerate. 

C4H9C02C8Hn. .. . 

20 

.459 

iso-x\mylaiiiine 

C6H11NH2 

22-91 

.614 

Amylenc 

Call 10 

0 

.282 

Anethol 

C9H9OCH3.. 

22.48 

.551 

Aniline 

CeHfi-NHa.. 

i ^ 

.478 



50 

.521 



100 

.547 

Anisol 

CcHftOCHi 

! 20-152 

.483 

Benzaldehyde 

CeHsCHO 

22-172 

.428 

Benzene 

CeHe 

5 

.389 



20 

.400 



60 

.444 



90 

.473 

Benzoic acid 

CeHsCOaH 

0 

.424 

Bcnzonitrilo 

CeHsCN 

22-186 

.441 

/S-Benzophenone 

Benzyl alcohol 

(Cells) 2CO 

CeHsCHiOH 

3-40 

20-100 

.383 

.511 

chloride 

G6H6CH2CI , . . 

0 

.323 

Betol 

HOC^HiCOaCioHv . . 

19-63 

.350 

Bromobenzene ... 

CoHsBr 

20 

.231 

t)-Bromochlorobriizenc 

CeH4BrCl 

0 

.215 

in-Bromochlorobcnzcnc. , 


0 

.212 

o-Bromoiodobenzcne . . 

C6ll4B'rI. 

5 100 

.160 

in-Bromoidobenzcne . 


5-100 

.158 

Bromophcnol 

HOCsHiBr. . . ! ' ; . 

18-77 

.316 

n-Butane 

C4H10 

0 

. 550 

iso-Butane 


0 

.550 

iso-Butyl acetate ... 

CHSC62C4H9 

20 

.459 


178.1 




SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 
(Continued) 


Name 

Formula 


C.iII»OH 



Butyl butyrate 

CaiiTCOscai#. . 

n-Butyf chloride 

C4H*C1 

formate 

HCO 2 C 4 H 1 . 

Butyl propionate 

C2H6C02C4H9 

iftO-Butyl succinate 

(CH2C02C4H9)2 . .. 

Butyl valerate 

C 4 H 9 CO 2 C 4 H 9 . 

n*Butyric acid 

CaH7C02H 

iso-Butyric acid 

C 4 H 802 

n-Butyronitnle 

C. 7 H 7 CN 

Caproio acid 

C 6 H 11 C 02 H 


CsHnCN 

Carbon tetrachloride 

CCI 4 

Carvacrol 

CgHisOn 


C6H4(0H)2 

Chloral 

CClaCHO 

hydrate 

CCbCH0 H20. . . 

Chlorobenzene 

CfiHjCl 

f>“Chlorobenzoic acid 

CIC 6 H 4 CO 2 H. 

m-Chlorobenzoic acid . . . 




(Thloroform 

CHCla 


HOCJDCl 

t T T 

Chlorotolucne 

CH 3 C 6 H 4 CI 



1 CH3C«H40H 

TTi-f^reftol 


p-Cresyl methyl ether. . . . 

chVc«ii46ch3 

Crot.nTiin. fteid 

C 3 IUC 02 U 

Cyelohoxanf )1 

CeHxlOH 

Cyclohexanone 

C«HioO 

0 “Cymcne 

C«H7CJl4CH3. 

Decylene-2 

C 10 H 20 

Diallyl oxalate 

(C02C3ll3)2 .... 

succinate 

(CH2C02C3Hi;2 

T^ifimylene 

C 10 H 20 . . .... 

0”I.)ibrOin oben 

' CBH4Br2 

Tfi— DibroTfu?^*^^ 


Dibutyl oxalate, 

(C62C4iD)2. .. 

DicWoroacetic acid 

CI 2 CIICO 2 II 

# 

C 6 II 4 CI 2 

rn-Jli r>rr>hon Tono 






1 )iothylaTTnnft 

(C2Hb)2NH 

Diothylanilinc 

CcH 6 N(C 2 lU) 2 . .. 

Diethyl carbonate 

CO(()C2lU)2 

ketone 

(C2H6)2C0.. . 

malatc 

HOCtHaCCOaCzlli)^ 

malonatc 

rH2(C()2CaIU;a... . 

oxalate 

(C02C2Ht)2 .... 

Biiccinate 

(CH2C02C2Htj2 . . 

c*-Diiodobcnzonc 

C 0 H 4 I 2 


■ 

Temperature, 

°C. 

Specific 

Heat 

Cal. 


2.3 

.526 


19.2 

.563 


21-109 

.716 


20 

.459 


20 

.459 


20 

.451 


20 

.459 


20 

.459 


0 

.442 


20 

.459 


20-100 

.515 


20 

.450 


21-113 

.547 


29-105 

.533 

18-156 

.542 

0 

.198 

20 

.201 

1 24-233 

.577 

0 

.462 

17-53 

.250 

55- 88 

470 

20 

..309 

0 

.392 

0 

2G(> 

226 

.547 

0 

.232 

15 

.226 

' 20 

.234 

Cl-20 

.401 

0 

.316 

0 20 

.499 

0-20 

.479 

0 

405 

71.4 

. 5tK) 

15-18 

.417 

15-18 

433 

0 

.400 

0 50 

.469 

20 

.426 

20 

. 452 

20 130 

. .545 


.180 

' 0 

.175 

! 20 

.441 

21-106 

.350 

0 

.270 

, 0 

.270 

. ! 5.3-99 

.298 

22.5 

.518 

20 

.452 

i 20-100 

.464 

i 20-98.5 

.557 


24-186 

.475 


20 

.433 


20 

.433 


20 

.452 


0 

.136 


17S4 



SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 
(Continued) 





Specific 

Name 

F ormula 

' Temperature, 
®C. 

Heat 

Cal. 

15Vg/ 




°C. 

ni-Diiodobcnzenc 


34.2-99.6 

.140 



21*5r-il55 

,590 

oxalate 

(C02C6Hii)2 

20 

.449 

Diisobutylaminc 

(C4H»)2NH 

22-130 

.671 


CiiHi4N(CHa)* 

0-20 

.418 

Dimethyl carbonate 

C0(0CH3)2 

19.8-8S 

.452 

o-Dinitfobenzene 

C«H4(N02)2 

0 

.349 

m-Dinitrobenzene 

90 

.405 

p-Dinitroboiizone 


0 

.279 

Diphenylamine 

(CeHihNH 

53 

.464 

Diphenyl oxide 

(C6H6)20 

30 

.399 

Dii>ropylaminp 

(C3H7)2NH 

22-100 

.597 

Dipropyl ketone 

(C3H7)2C0 

20-140 

.552 

malonatc 

CH2(C02C3H7)2 

20 

.433 

succinate 

(CH2C02C3H7)2 

20 

.452 

Di-n-propyl oxalatc' 

(C02C3H7)2 

20 

.433 

Dodccane 

CnlGs 

0-50 

.500 

Dodecylone 

C 12 II 21 

0-50 

.457 

Ether 

(C2H,)20 

-50 

.517 


0 

.529 



30 

.547 



120 

.803 



180 

1.041 

Ethyl acetate 

CH 3 C 03 C 2 H 6 

20 

459 

acetoacetate 

CH 8 COCH 2 C 02 C 2 I 15 . . 

20-100 

.477 

alcohol 

CiHfc.OH 

-100 

.456 



0 

. 535 



25 

.581 



100 

.824 

benzene 

C 6 II 3 C 2 H 6 

30 

.409 

benzoate 

C 6 H 6 CO 2 C 2 H 5 

20 

.389 

bromide 

C2H6Br 

5-10 

.216 



1.V20 

.215 

butyrate 

C 3 H 7 CO 2 C 2 II 6 

20 

.459 

chloride 

C 2 II 6 CI 

0 

.368 

chloroacctate 

CICII 2 CO 2 C 2 H 6 

9-138 

.418 

dichloroa cetate 

C12CHC02C2H6 

20 

.329 

formate 

HC02C2H» 

14-49 

.510 

iodide 

C 2 H 6 I 

0 

.162 

isobutyrate 

CjH7C02C^H6 

20 

.459 

propionate 

sulndc 

C 2 H 6 CO 2 C 2 H 6 

20 

.459 

(C2H6)2S 

0 

.470 


15-20 

.477 

trichloroacctate 

CCLCO 2 C 2 II 6 

10-81 

.295 

valerate 

C 4 H..CO 2 C 2 H 6 

20 

.459 

Ethylene bromide 

CCH2lir)2 

! 20 

.174 

chloride 

;,CH2C1)2 

20 

.301 

60 

.319 

Form amide 

HCONH 2 

19 

.551 

Formic acid 

HCt»2H 

0 

.437 


15 5 

. 511 



20-100 

.626 

Furfural ^ 

(C 4 H 30 )CH 0 

20-100 

.418 

Glycerol, (glycerine) 

HOCH 2 CHOH.- 
CH 2 OII 

0 

.540 



60 

.600 



100 

.669 

Glycol 

(CH»0H;2 

0 

14.9 

.544 

.571 



SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 
(Continued) 


Name 


Formula 


Temperature, 

®C. 


Specific 

Heat 

Cal. 

15Vg/ 

‘’C. 


Heptaldehyde 

n-Heptane (B. P. 98°) . 

iso-Heptane 

Heptylene (B. P., 98°) . 

Hcptylic acid 

n-Hexadocane (B.P., 275* 
1, 5-Hexadiene.. 
o-Hexahydrocresol . . . 
m-Hcxahydrocresol . 
p-Hexahydrocresol . . . 

n-Hexane 

Hexylene 

Laurie acid 

Mesitylcne 

Mesityl oxide 

Methyl acetate 

alcohol 


Methyl aniline 

benzoate 

butyl ketone 

n-butyratc 

chloroacctate 

dichloroaeetate . . 
ethyl ketone ... 
ethyl ketoxmie . . 
formate . . 

hexyl ketone 

isobutyl ketone 

isopropyl ketone 

propionate 

trichloroacetate 

valerate 

o-Methylcyclohexanone 
m-Methycyclohexamjne 
p-Methylcyclohexanone 
Methylene chloride , . 
Myristic acid. . . . 

Naphthalene 

a-Naphthol 

/9-Naphthol .... 
of-Naphthylamine 

o-Nitraniline 

m-Nitraniline 


p-Nitraniline 

Nitrobenzene .... 

o-Nitrobenzoic acid 
m-Nitrobcnzoic acid 
p-Nitrobenzoic acid . 

Nitroraethane 

a-Nitrbnaphthalenc. . 

Nonane 

Nonylene 

n-Octane 

Octylene 

Olive oil 

Palmitic acid 


CeHisCHO. 
C 7 H 16 


C7H14 

CeHisCOali... 
Ci6H34 

CeHio 

CHaCeHioOH. 


CeHu 

Cell 12 

C11H23CO2H . 

CellaCCHala. 

CellioO 

CHaC02CHa. 
CHaOH 


CeHsNHCHa 

C6H6C02Cn3 

CH3COC4II9 

C3H7CO2CH., 

CICH2CO2CH3 

CI2CHCO2CH3 

CHaCOCalH. . . 
(CHaKCallalCNOIT. 

HCO2CH3 

CHaCOCellu 

CH3C0C4H» 

CH3COCaH7 

C3H7CO2CH3 

CI3CCO2CH3 

C4H9CO2CH3 

C7H12O 


CH2CI2 

CiaHayCOall . 

CioIIh 

C10II7OH.... 


C10H7NH2. — 
ILNCelliNOa. 


C0IUNO2 

O 2 NC 6 H 4 CO 2 H. 


CII3N02... 

C10H7NO2. 

CsH 20 

CsIIia 

ChIIdi 

ChHig 


CuIIaiCOaH. 


0 

.365 

20 

.490 

0-50 

.501 

0-50 

.488 

9 

,558 

0-50 

.496 

0 

.407 

15-18 

1 .418 

15-18 

.422 

15- 18 

1 .423 

20 100 

I .600 

0-50 

.506 

57 

.515 

0 

1 .393 

21-121 

. 521 

16 

.468 

0 

. 506 

20 

.600 

20-197 

.513 

0 

. 363 

21-127 

. 553 

20 

.459 

20 

.382 

20 

.311 

20-78 

. 649 

22-152 

. 650 

13-29 

.516 

22-1 (>8 

. 552 

20 

.459 

20 91 

.525 

20 

.459 

20 

.267 

20 

. 459 

15-18 

.430 

15-18 

.441 

15-18 

.441 

15-40 

288 

50-100 

. 539 

0 

.313 

0 

. 389 

0 

.403 

53.2 

.475 

0 1 

.400 

0 i 

.392 

0 ! 

.427 

30 

.339 

120 

.394 

0 

.314 

0 

.405 

238 

.449 

17 

.412 

58.0 

.365 

0-50 

.603 

0-50 

.485 

20-123 

.578 

0 50 

.486 

(i f) 

.471 

05 104 

. 053 
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SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 
(Continued) 


Name 

Formula 

Temperature, 

®c. 

Specific 

Heat 

Cal. 

°C. 

Paraldehyde. 

CCHaCHOla. . . 

0 

.4.36 

Pentadecanc 


0-60 

497 

Pentadecylene 


0-60 

.471 

iso-Pentane 

CaHu 

8 

.527 

Petroleum 


21-r5^ 

.511 

Phenetole 

CftHsOCaHii 

20 

^6 

Phenol 

CaHsOH 

14-26 

.561 

Piperidine 

CaHiiN 

20-08 

.523 

Propane 

CaHs 

0 

.576 

Propionaldehyde 

CaHaCHO 

0 

.522 

Propionic acid 

CaHaCOaH 

20-137 

.560 

Propionitnle 

CaHaCN 

19-95 

.538 


CHaCOaCaHT 

20 

.459 


CaHr-OH 

-100 

.435 



0 

.526 



25 

.586 


CaHaCall? 

0 

400 



20 

.398 


C 3 H 7 CO 2 C 3 H 7 

20 

459 


CH 2 CICO 2 C 3 H 7 

20 

414 


HCO 2 C 3 H 7 

20 

.459 


C 3 H 7 CO 2 C 3 H 7 

20 

.459 


CaHaOCallT 

.0 

.429 


CaHaCOaCsH? 

^0 

.459 

valerate 

C 4 H 9 CO 2 C 3 H 7 

20 

.459 

Psmirlfieiimene 

CeH 3 ( 0113)3 

20 

.414 

Pyridine 

CaHaN 

21-108 

.431 


CaH4(()II)i 

0 

. 492 



Quinoline 

C 9 H 7 N 

0-20 

.352 

Qiiinonn 

C 6 II 4 O 2 

0 

.324 

Ke&orcinol 

CeHaCOH)* 

0 

! . 452 

Salicylaldehydc 

HOCallaCHO 

18 

1 .382 

Salol 

HOC6H4C()2C6lIa 

44.1 

.391 

Stearic acid ... 

CitHsbCOsII. . . 

74-137 

1 . 550 

Tetrachloroethylene 

C 2 CI 4 

20 

.211 

Tetradecanc .... 

C 14 H 30 — . 

0-60 

1 .497 

^rf>fTn.rlf'.eylerie 

O 14 H 28 .•• ........ 

0-50 

! . 453 

ni-T'hyniol 

OsHmOH 

50 

i . 567 

Tnliione 

CallaCHa 

0 

.386 



50 

.421 



100 

1 .470 


CH 3 C 6 H 4 CO 2 H 

0 

.422 

, 


0 

.503 

, 

nr'lfl - . 


0 

.316 

0“Toluid'n^* - - - 

CHsCbHjNHi 

22-196 

! .524 

n-Toluidine 


43 

.598 

r»Iil \fl ^ri 

Caiicia. .!!.!!!!!!! 

20 

.223 

nP'Tirlrk/'ft'nr* - . . . . - ^ 

C 13 H 28 

0-50 

.499 



Cnliab 

0-50 

.457 

Trinitrotoluene (2, 4, (>) . . 

CH.,C6Tl2(N02)3 

? 

i . 335 

T^iif»T\rtti^iTio r'ill ... 


0 

.411 

1 Tnri ^ - 

CuHai 

0-50 

.501 

t T 

CnH22 

0-50 

.482 

\^n1 t Til A . . . 

C 4 H 9 CN 

23-121 

.520 


C^HaCOaH 

23-93 

.590 


CCH5)2C6H4 

30 

.411 

tv'i ^ vrlniYio 


16-35 

.387 



30 

.307 
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SPECIFIC HEAT OF ALLOYS AND VARIOUS SOLIDS 

Values given in calories per gram. 


Substance. Temp. ® C. 


Alloys 


aluminum bronze, 88.7 Cu, 

20-100 

11.3 A1 


antimony bismuth tin, 21.6Sb, 

22-99 

36.7Bi, 41.7Sn 


antimony lead, 37.1Sb, 62.9Pb 

10-98 

bell metal, 80Cu, 20Sn 

14-98 

Bismuth tin, 63.8Bi, 36.2Sn. . . 

20-99 

46.9Bi, 53.1Sn 

20-99 

56.9Bi, 43.1Sn 

17-99 

brass, 60Cu, 40Zn 

-186 79 


-79—1-18 


20-100 

72Cu, 28Zn 

14-98 

bronze, 80Cu, 20Sn 

15-98 

88Cu. 12Sn, 0.94P 

20-100 

constantan 

0 


100 

German silver 

0 


100 

invar, 6IFe, 36Ni 

-182— f 15 


15-100 


15-600 

lead bismuth, 39.9Pb, 60.1Bi. . 

16-99 

lead bismuth tin, 


32.6Pb, 49.0Bi, 18.5Sn 

14-80 

31.8Pb, 32.0Bi, 36.2Sn 

11-98 

lead tin, 63.7Pb, 36.3Sn 

12-99 

46.7Pb, 53.3Sn 

10-99 

Lipowitz alloy, 24.97Pb, . ... 

5-50 

lO.lSCd, 50.66Bi, 14.24Sn 


manganin 

0 


100 

platinum iridium, 90Pt, lOIr. . 

20-100 

Rose alloy, 27.5Pb, 48.9Bi 

20-89 

23.6 Sn 


solder, see lead tin 


steel, ordinary (.004C) 

20 

100 

Wood’s alloy, 25.85Pb, 6.99Cd, 

5-50 

52.43Bi, 14.73Sn 


Amalgams 


50,8Pb, 49.2Hg 

23-99 

78.3Pb, 37.1Sn, 62.9Hg 

22-99 

54.1Sn, 45.9Hg 

25-99 

Asbestos 

20-98 

Basalt 

20-100 

Calcspar 

0-1 (XJ 

Carborundum 

3-44 

CelliiloHe, dry i 


Cement, powder 1 

200-10 

Chalk 

20-99 

Charcoal 

10 

Clay, dry 

20-100 

Ebonite 

20-100 

Glass, normal thermometer 

19-100 

crown 

10-50 

flint 

10-60 


Sp. heat. 

0.104 Lougoinine 
. 046 Regnault 


Observer. 


.0388 

.0862 

.0400 

.0450 

. 0450 Person 
.0743 
.0873 
.0917 
.094 
.086 


0874 Voigt 

098 Jaeger, Diesselhorst 
102 

094 Tomlinson 



.oeoon 

Person 

.0448 

Regnault 

.0407 

.0451 


.0345 

Mazotto 

.097 

Jaeger, Diesselhorst 

.095 

.0323 

Pionohon 


0352 

Mazotto 

0,383 

Reg^nault 

0729 

0659 

Schiiz 
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SPECIFIC HEAT OF ALLOYS AND VARIOUS SOLIDS 
(Continued) 

Values given in calories per gram 


Substance. 

Temp ° C. 

Sp. heat. 

Observer. 



.062 


Granite 

■ESuSiLHi 

.192 

Joly 

Ice 

-200 

.168 

Nernst, 1910 


-180 

.199 



-160 




-140 

.262 



-100 

.325 



- 60 

.392 



- 20 

.480 



- 10 

.530 


India rubber (Para) 

?-100 

.481 

Gee and Terry 



.36 


Marble 

o-ioo 

.21 


Mica (Mg) 

20-98 

.2061 

Ulrich 

Paraffin 

0-20 

.6939 

R. W. Weber 

Porcelain 

15-950 

.26 

Harker, 1905 

Quartz 

12-100 

.188 

Joly 

Rock-salt 

13-45 

.219 

Kopp 

Rubber, Synthetic ((1<)\ cl ntnent 

-2.>3 

.02692 Hands, Ferguson, 

rubber — Styrene T>pe) 

-223 

.0807.3 

Piather, 1914 


-173 

. 1462 



- 73 

. 2685 



- .">3 

. 4009 



- 33 

. 1123 



- 3 

.4319 



7 

4391 



17 

4465 



27 

4539 



47 

. 4697 


Sugar 

20 

274 

Ilcs.s, 1888 

Vulcanite.. 

20 100 

.3312 

A. M. Ma\cr 

Wood 

i 

.42 



COLOR SCALE OF TEMPERATURE 

This table is the result of an effort to interpret in terms of thermometria 
readings, the common expressions used in describing temperatun's. It is obvi- 
ous that the values are only approximations. 


Color. 

Temperature, 

“C. 

TnciT’^ie^Tit, rftfl Hftfit, 

500-550 

650-750 

850-950 

1050-1150 

1250-1350 

1450-1550 

Dark red heat 

Bright red heat 

Yellowish red heat 

Incipient white heat 

White heat 
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SPECIFIC HEAT 
Variation with Temperature 

The table gives the true specific heat at the temperatures named. From data of Wiist, Meuthen, and Durrer 


SPECIFIC HEAT 


Quartz 

(MCDO^OO(MCDO'^00(NCDQ'^00 
•t-.T-icOO'^OSCOOOCSlcO'— (i00'?t<00 
C0-rt<’;fiO»OiOCDcOl'^t^0000O5OiO5 

• o o o o o o o o o o o o o o d 


Co 

OacOCO-^^jOCOcOl^OOCS 

»-H05t>»^co»-Hait^ioco -cNiooot-Hr^t^ 
0305O»-HCv|C0C0'^l0C0 

o O ’—t • f-H t-H r-l ,-H T-l t-H 

oooooooooo oooooo 

Fe 

iuOOO(MCOOiCOl^OC^{MQOOOOOC;C7iC^T-H 
L0c000aiOCM00t0CX)05'^-«i^’:t<'^'^'r^iO 
Ot— iCMCOiOcOt^OOiOLOTt^'ctiTfTit^'riHT-HiLO 

r-t rH T-S r— 1 rH rH r— 1 r- ^ r— ( r—H t— H ( i— ( i— S r-H t— ) 

doddddooooooooood 


lOO'OO'^'H^'^iCiCiOiOcDOCOOQO 

G5 O O O 05 05 ^ 05 05 05 05 05 05 05 05 CO 

oooooooooooooooo 


Cu 

G0'^00c<l00i0i-Hwc0050005*-H • 

O’— <(MO^COCO'*t'*OiOcDtD(M«005 • • 

S 2 2 2 2 2 2 2 2 2 2 2 ZIh ’ ’ ‘ 
o o o o o o o o o o o o o o • 

Au 

O (M OC O CO lO OO — 1 CO 05 O 

— H<M(M(M(0JC0C0C0C0'^^01'^O 

CO CO CO CO CO CO CO CO CO CO CO CO CO CO • • 

o o o o o o o o o o o o o o • 

o o o o o o o o o o o o o o 

h£ 

c 

C0C0r^iiCOl'^0CO5O— • 
1^00050— ^C<IC0'rfOl^C005»i0O • • 
lO lO lO O O O O O CO O O CO QO • 

oooooooooooooo 

o o o o o o o o o o o o o o • 

< 

o ^ — s 05 CO CO CO — H 05 • • • • 

<M05t^i0(MO000^t^— ’CO ■ • - • 

C<l CO IC CO CO lO uo CO CO 

(0»(0^c<l0l0ic^010l0icsi01 • • 

ooooooooooo • 

Zn 

QOIO(M05COCO’— 'OCCO-^O^ 

CO ‘O CO (M t-- O ^ ^ • 

00050— ’Ol— ’OOO 

OO—t— ’T— If-Hr— I— H— l—lr-l • • 

ooooooooooo ■ • • - 

Pb 

05C0C0OC0<05'Mc0 05C0C0 

icco— ‘05COiO»0'-fCOCOC<I 

CO CO CO C<l Ol (M Ol 01 01 Ol (M 

OOOOOOOOOOO 

ooooooooooo .... 

o 

o 

o°c 

190 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

li5UU 

1400 

1500 

1600 
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SPECIFIC HEAT FOR AQUEOUS SOLUTIONS 

Giving the specific heat referred to that of water at the same temperatures, 
Ck>noentration of the solutions is stated as the number of molecules oi water to 
each molecule of the solutes (anhydrous.) 

Values from Marignac, Thomsen and others. 


Substance 

Temp. 

“C. 

Concentration 

25 

60 

100 

Acetic acid 

21-52 

0.957 

0.977 

0.987 

Aluminum sulphate 

21-53 

0.870 

Ammonium acetate 

17.5 

0.911 

0.951 

0.976 

chloride 

18 

0.881 

0.937 

0.966 

hydroxide 

18 

0.999 

nitrate 

18 

0.880 

0.929 

1 0.962 

sulphate 

19-51 

0.803 

0.879 

0.933 

Barium chloride 

22-27 

0.780 

0.875 

Cadmium sulphate 

12 

0.696 

0.813 

0.893 

Calcium acetate 

22-52 

0.896 

0.939 

chloride 

21-51 

0.754 

0.851 

0.917 

nitrate 

21-51 

0.760 

0.846 

0.911 

Chromic acid 

21-53 

0.825 

0.896 

0.942 

Copper chloride 

19-51 

0.779 

0.864 

0.920 

nitrate 

18-50 

0.826 

0.899 

sulphate 

18-23 


0.841 

0.908 

Ferric chloride 

0-98 

0.666 

0.750 

0.854 

Tiydrochloric acid 

18 

0.932 

0.964 

Lactic acid 

16.5 

0.947 

0.970 

0.982 

Lead acetate 

18r-51 

0.682 

0.794 

0.881 

nitrate 

18-51 

0.750 

0.851 

lithium chloride. . 

11 


0.941 

0.973 

hydroxide 

13 


0.958 

0.978 

Magnesium chloride 

22-52 

0.772 

0.866 

0.923 

nitrate 

19-51 

0.832 

0.903 

Sulphate, , - r, 

18 


0.857 

0.917 

Idanganese chloride 

0-98 

0.787 

0.861 

0.914 

nitrate 

19-51 

0.832 

0.903 

sulphate 

19-51 


0.844 

0.912 

Nickel chloride 

24r-55 

0.735 

0.831 

0.902 

nitratfi 

24r-55 

0.717 

0.823 

0.895 

Biilr»hnt^ 

25-56 

0.837 

0.910 

nnirl 

18 


0.930 

0.963 

Ovnli/* npid 

20-52 


0.942 

0.965 

T^r»+QBaiiim hromidp . 

20-51 

0.769 

0.864 

0.925 

enrhonate 

21-52 

0.760 

0.851 

0.916 

chloride 

]8 

0.828 

0.904 

0.948 

/•lirnmotc . ............ 

20-51 i 

0.810 

0.890 

Vixr/lmYinP 

18 


0.916 

0.954 


20-51 

0.715 

0.830 

0.906 

Tiitrsitc 

18-23 

0.832 
1 

0.900 

0.943 
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SPECIFIC HEAT OF AQUEOUS SOLUTIONS 
(Continued) 

Giving the specific heat referred to that of water at the same temperatures. 
Concentration of the solutions is stated as the number of molecules of watei to 
•ach molecule of the solutes (anhydrous). 

Values from Marignac, Thomsen and others. 




1 Concentration 

Substance. 

Temp. 

“C. 






25 

50 

100 

Potassium oxalal r 

21-52 

1 

0.839 

0.908 

sulphate 

19-52 



0.902 

Silver nitrate 

25-52 

0.750 

0.849 

0.913 

Sodium aeetate 

18 


0.938 

0.965 

bromide 

20-52 

0.809 

0.886 

0.939 

carbonate 

21-52 

0.865 

0.907 

0.943 

chloride 

18 

0.880 

0.931 

0.962 

chromate 

21-52 

0.781 

0.856 

0.913 

hydroxide 

18 

0.908 

0.942 

0.968 

iodide 

20-51 

0.749 

0.850 

0.917 

nitrate 

18 

0.863 

0.918 

0.950 

sulphate 

21-52 

0.819 

0.878 

0.960 

Strontium chloride 

21-26 


0.814 

0.894 

nitrate 

19-51 


0.817 

0.890 

Sulphuric acid 

21 

, 0.854 

0.915 

0.956 

Zinc chloride 

1 19-51 

0.796 

0.884 

1 0.933 

nitrate 

20-52 

0.718 

0.823 

! 0.899 

sulphate 

20-52 


0.842 

1 0.911 

1 ■ . 
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SPECIFIC HEAT OF GASES 

The following table gives values of the specific heat at constant pressure in 
calories per gram and the value of 7, the ratio of the specific heat at constant 
pressure to that at constant volume. Values are given for pressures of one 
atmosphere except where otherwise stated. 


Gas or vapor j 

Pp. ht., const, press. [ 

1 Value of y 


Sp. ht. 
cal./g 

01)8. 

Temp. 

“C 

y 

1 Ohs. 

Acetaldehyde, C2H40 . . 




30 

1 14 

39 

Acetic acid, C 2 H 4 O 2 . 

118^140 

1 50 

1 

136 

1.15 

30 


140-180 

1 27 

1 




Acetone, CaHeO . . 

26-110 

0 3470 

23 




Acetylene, C*Ht. . . . 

130-230 

0 4119 

23 




~71 

0 3509 

26 

-71 

1 31 

26 

Air 

+15 

0 3832 


+15 

1 26 


-120(10 atm.) 

0 2719 


-118 

1.415 

3 


(20 atm.) 

0 3221 


-78 

1 408 

3 


(40 atm.) 

0 4791 


+17 

1 403 

3 


(70 atm.) 

} 7771 






—50 (10 atm.) 

9 2440 






(20 atm ) 

» 2521 






(40 atm.) 

0 2741 






(70 atm.) 

9 31211 

! 




(Data for air compiled 

+50 (20 atm.) 

0 2480 

.. 1 




from various observers: 

(100 atm.) 

0.2719 

1 




2. d. 10. 19, 21) 

(220 atm.) 

0 2961 

. ! 





100 (1 atm.) 

0 2404 


1 100 

1 401 



(20 atm.) 

0 2471 

1 

; 




(100 atm.) 

0 2600 


1 




(220 atm.) 

0 2841 






400 

0 2430 


1, 400 

1 393 



1000 

0 2570 


1000 

1 365 



1400 

0 2699 


1 1400 

1 341 



1800 

0 2850 


1800 



Ammonia, NHs 

15 

0 5232 


! 15 

1.310 

27 

Amylcru*. ('iHig 

ra 210 

0 631 

9 




Argon, A 

-180 

0 133 

26 

-180 

ca. 1 76 

26 

1 +15 

0 1253 


. +15 

1 668 


Benzene, 

1 80 

0 260 

"li 





31-115 

0 301 

37 

1 ’ 




120 220 

0 370 

23 : 




Bromine, Br 

1 19-388 

i 

0 055 

31 , 

20-350 

(0.3-1 5 atm.) 

1 32 

31 

('arlion dioxide, ('’(); 

— 75 

0 184 

26 ' 

-75 

1 37 

26 

1 '! 15 

0 1989 


1 +15 

1 304 


CarlKin ilisulfide, ('’S 2 

1 vSO- 190 

0 157 

23 || .. 



Carbon monoxide, CO 

- ISO 

0 259 

20 

-180 

1 41 

’ 26 

+ 15 

0 2478 


+ 15 

1 404 


Carbon tetrachloride, CCb 

0 

0 140 

16 

20 (0.1 atm.) 

1 13 

4,34 

30 

0 132 

16 





70 1 

0 115 

16 




Chlorine, CI 2 

15 

0 1149 


15 

i 355 


Cliloroform, CHCI 3 

27-118 

0 145 

37 

100 

1 15 

30 

120-230 

0 157 

23 




Cyanogen, CN 

15 

0 4095 


15 

1 256' 


Ethane, C 2 H« 

-82 

0 3475 

26 

-82 

1.28 

26 

+ 15 

0 3801] 


+15 

1 22 





50 

1 21 

7 

Ethyl acetate, C 4 H 8 O 2 

35-189 

0 3711 

37 

90 * 



Ethyl alcohol, CjHaO 

90 

0 406 

8, 18 

’l‘l3‘ 

8. 18 

100-223 

0 454 

23 




Ethvl bromide, CsH*Br 

28-116 

0 161 

37 

14 (0.3 atm.) 

1 19 ' 

...4. 

ICthyl chloride, CjHsCl. . . 

10-170 

0.2750 

23 

16 

1 19 

4 




(0.3-0.5 atm.) 



Ethyl C3ranide, CaHiN 
Ethyl ether, C 4 H 10 O . . 

114-223 

0 4260 

23 




27-189 

0 4619 

37 




35 

0 4449 

14 

35 

108 ’ 

14 
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SPECIFIC HEAT OF GASES (Continued) 


Gas or vapor 

i^p. ht., const, press, ] 

Value of 7 


Temp. 

kip ht. 
cal./g 

Obs. 

Temp. 

7 

( )bs. 

Ethylene, C2H4 . 

-91 

0 3086 

26 

-91 

1 35 

26 


+ir» 

0 3592 


4" 15 

1 255 



15-100 

0 399 

23, 37 

100 

1 IS 

39 


25-2(K) 

0 430 

37 




Ethylene chloride, O2H4CI2 

111-221 

0 23 

23 




Helium, He 

-180 

1 25 

26 

-180 

1 660 

26 

Hvdnodic acid, HI 




4-20-100 

1 40 

31 

Hvdrobromic acid, Hiir 

-f 11-100 

0 082 

23 




Hydrochloric acid, HCl 

Kh-llH) 

0 185 

23 





15 

0 1939 


15 

1 41 






100 

1 40 

31 

Hydrocyanic acid, HCN 




65 

1 31 

35 

Hydrogen, H2 




-185 

1 (>05 

3 


-181 

2 M 

2b 

-181 

1 597 

26 





-118 

1 480 

3 





-78 

1 443 

3 


-76 

3 15 

26 

— 76 

1 453 

2(> 





-21 

1 420 

3 


-f 15 

3 389 


415 

1 410 



1(M> 

3 429 


100 

1 404 



200 

3 463 


200 

1 398 


(Data for hydrogen coin- 

400 

3 533 


4(M) 

1 387 


piled from yanous 

6(K» 

3 602 


()(K) 

1 611 


observers 5, 21, 29) 

800 

3 672 


800 

1 367 



1000 

3 741 


1000 

1 35 s 



2(MM> 

4 088 


2000 

1 318 


Hydrogen sulhde, H2S 

— 57 

0 292 

26 

— 57 

1 29 

26 


-45 

0 279 

26 

-45 

1 30 

26 


-^10-190 

0 243 

33 





15 

0 2533 


f 15 

1 32 






18 

1 30 

32 

Iodine, I 

20G- 377 

0 034 

31 

185 

1 30 

30 

Krypton, Kr 




19 

1 (.8 

‘>2 

Mercury, Hg 




3(>0 

1 67 

13 





lO 5 1 aim ) 



Methane, CH4 

- 115 

0 4502 

15 

- 115 

1 11 

15 


-80 

0 5038 

26 

-80 

1 34 

2f. 


-74 

0 4979 

15 

-74 

1 35 

15 


-T 10 -’(K) 

0 5931 

6, 23 





15 

0 5284 


'h 1 5 

1 31 


Methyl alcohol, GHiO 

77 

0 3tK) 

8 

77 

1 203 

8 


1 100 225 

0 4581 

23 




Methyl ether, C2 Hi,() * 




(>-30 

1 11 

17 

Neon, Ne 




19 

1 u4 

22 

Nitric oxide, NO 

-HO 

0 2445 

26 

-80 

1 38 

26 


- 45 

0 2389 

2t* 

-45 

1 39 

2t> 


t 10 ISO 

0 232 

23 





15 

0 2329 


f 15 

1 400 


Nitrogen, Ni 

-IKl 

0 25t> 

26 

- 181 

1 47 

26 


- 15 

0 2177 


M5 

1 401 


Nitrogen peroxide, NOa j 

27 67 

1 (»20 

1. 15 




Nitrous oxide N2O 1 

- 70 

0 IIMK) 

2t> 

-70 

1 31 

26 


-30 

0 1998 

2t> 

-.10 

1 31 

2() 





0 

1 32 

39 


-1 15 

0 2004 


hir> 

1 303 



25 1(K) 

0 212 

23 




Oxygen, Os 

-IHl 

0 2285 

26 

-181 

1 45 

2() 


-76 

0 2143 

26 

-7(| 

1 415 

26 


T 15 

0 2178 


1 15 

1 401 



100 

0 2181 

20 

100 

1 399 

20 


21K) 

0 2187 

20 

2(K) 

1 396 

20 
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SPECIFIC HEAT OF GASES (Continued) 


Gas or vapor | 

[ Sp. ht„ const, press. | 

] Value of y 

Temp. 

“C 

Sp. lit. 
cal./g 

01)8 

Temp. 

7 

Obs. 

Oxygen, Os (Con't) 

400 

0 2213 

20 

400 

1 391 

20 


600 

0 2241 

20 

600 

1 383 

20 


800 

0 2278 

20 

800 

1 375 

20 


1000 

0 2325 

20 

1000 

1 365 

20 


2000 

0 2669 

20 

2000 

1 303 

20 

Phosphorus, P . 
Phosphorus trichloride. 




300 

1 17 

28 

PCb . 

I’otassium, K . 

110-250 

0 135 

23 

850 

1 77 

*36 





68Q-1000 

1 69 

24 

Propane, CaHx 




16 

(0.5 atm.) 

1.13 

4 

Silicon tetrachloride, Sit^'U 

90-230 

0 132 

23 



Sodium, Na 

Stannic chloride, SnCU. . 

149-273 ‘ 

0 094 

23 

750-920 

1 68 

24 

Sulfur dioxide, SOs 

10-190 

0 134 

23 





15 

0 1516 


15 

1 29 






20 

1 27 

27 

Water, HsO 

100 

0 4820 


100 

1 324 



120 

0 4769 






140 

0 4741 






160 

0 4719 





(Data for water compiled 

180 

0 4710 





from various observers 

200 

0 4710 


! 200 

1 310 


11, 12, 20) 

300 

0 4769 


1 300 

1 304 



400 

0 4901 


400 

1.301 



500 (1 atm.) 
(10 atm ) 
(20 atm.) 

ooo 


500 

1 296 


Xenon, Xc 


1 

19 " 

166 

22 


1 Berthelot aiul Ogier, 1S82, 83 

2 Bjerrum, 1911-14 

3 Bnnkworth, 1920 

4 Capstick, 1895 

5 Crofts, 1915 

(» Di\on and Crofts. 1914 

7 Di\on, Campln'll and Parker, 1921 

8 Dixon and GrppiiwtHid, 1924 

9 de Keen, 1SH3 

10 Holborn and Jakoh, 1917 

11 Jakob. 1912 

12 Knoblauch and Mollicr. 1911 

13 Kundt and WarburR, lS7(i 

14 lA‘duc. 1911, 12 

15 Millar, 1923 

16 Mills and Mcllae, 1910. 11 

17 Muller, 1903 

18 Ncyreneuf. 1S86 

19 PartinRton and ShillinR, 1923 

20 PartiuRton and SchilhnR, 1924 
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BOILmG POINT OF WATER' 

(Hydrogen Scale) 


Tenths of millimetera 


XTresBure 

mm. 

.0 

.1 

•2 1 

.3 

.4 

.5 

.6 

.7 

.8 

.0 

700 

97.714 : 

718 

722 

725 

729 

733 

737 

741 

745 

749 

701 

753 

757 

761 

765 

769 

773 

777 

781 

785 

789 

702 

792 

796 

800 

804 

808 

812 

816 

820 

824 

828 

703 

832 

836 

840 

844 

847 

851 

855 

859 

863 

867 

704 

871 

875 

879 

883 

887 

891 

895 

899 

902 

906 

705 

97.910 

914 

918 

922 

926 

930 

934 

938 

942 

946 

706 

949 

953 

957 

961 

965 

969 

973 

I 977 

981 

985 

707 

989 

993 

996 

*0(X) 

*004 

*008 

*012 

*016 

*020 

*024 

708 

98.028 

032 

036 

040 

043 

047 

051 

055 

059 

063 

709 

067 

071 

075 

079 

1 082 

086 

090 

094 

098 

102 

710 

98 . 106 

110 

114 

118 

I 121 

125 

129 

133 

137 

141 

711 

1 145 

149 

153 

i 157 

160 

1 164 

168 

172 

176 

180 

712 

184 

188 

192 

1 195 

, 199 

i 203 

207 

211 

215 

219 

713 

223 

227 

230 

234 

238 

242 

216 

250 

254 

258 

714 

261 

265 

269 

273 

277 

281 

285 

289 

292 

296 

715 

98.300 

! 304 

308 

312 

316 

320 

323 

327 

331 

335 

716 

339 

1 343 

347 

351 

355 

358 

362 

366 

370 

374 

717 

378 

[ 382 

385 

389 

393 

397 

401 

405 

409 

412 

718 

416 

420 

424 

428 

432 

436 

440 

443 

447 

451 

719 

455 

459 

463 

467 

470 

474 

478 

482 

486 

490 

720 

98.493 

497 

501 

505 

509 

513 

517 

520 

.524 

528 

721 

532 

536 

540 

544 

547 

1 551 

555 

559 

563 

567 

722 

570 

574 

578 

582 

586 

590 

593 

597 

(M)l 

605 

723 

609 

613 

017 

620 

624 

628 

632 

036 

640 

643 

724 

647 

651 

655 

659 

062 

am 

670 

674 

678 

682 

725 

98.686 

689 

093 

697 

701 

705 

700 

712 

716 

720 

726 

724 

728 

732 

735 

739 

743 

747 

751 

755 

758 

727 

762 

766 

770 

774 

777 

781 

785 

789 

793 

797 

728 

1 800 

804 

808 

812 

816 

819 

823 

827 

j 831 

i 835 

729 

838 

8-42 

846 

850 

854 

j 858 

861 

865 

869 

873 

730 

1 98.877 

880 

884 

888 

892 

896 

899 

903 

907 

911 

731 

915 

918 

922 

926 

930 

934 

937 

941 

945 

049 

732 

953 

956 

960 

964 

968 

1 972 

975 

979 

983 

987 

733 

991 

994 

998 

*{K)2 ; 

♦006 

*010 

*013 

*017 

*021 

•02.5 

734 

99.029 

032 

036 

940 ! 

1 

044 

048 

051 

055 

059 

063 

735 

99.067 

070 

074 

078 

082 

085 

089 

093 

097 

101 

736 

104 

108 

112 

116 1 

119 

123 

127 

131 

135 

138 

737 

142 

146 

150 

153 1 

157 

161 

165 

169 

172 

176 

738 

180 

184 

187 

191 1 

195 

199 

203 

206 

210 

214 

739 

218 I 

221 

225 

229 

233 

236 ! 

240 

244 

248 1 

252 

740 

99.255 1 

259 

i 263 

267 ; 

270 

274 

278 

282 

285 

289 

741 

293 1 

297 

3(X) 

304 1 

308 

312 

316 

319 i 

323 

327 

742 

331 1 

334 

i 338 

312 I 

; 346 

349 

353 

357 

361 

364 

743 

308 i 

372 

376 

379 i 

383 

387 

391 

394 

398 

402 

744 

406 

409 

413 

417 

421 

424 

428 

432 

436 

439 

745 

99.443 

447 

451 

454 

458 

462 

466 

469 

473 

477 

746 

481 

484 

488 

492 1 

495 

499 

503 

507 

510 

514 

747 

618 

522 

1 525 

529 1 

533 

537 

540 

544 

548 

551 

748 

555 

559 

563 

566 I 

1 570 

574 

678 

581 

685 

589 

748 

602 

596 

1 600 

604 1 

1 607 

611 

615 

610 

622 

626 


For lower prr'RHureB nee under Vajior Tension of Watfi 



BOILING POINT OF WATER (Continued) 

(Hydrogen Seale) 


_ I Tenths of millimeters 

Pressure ■ 


mm 

.0 

1 .1 

"2 ' 

.3 

.4 

.6 

.6 

.7 

.8 

.9 

750 

99 030 

033 

(537 

641 

045 

648 

652 

656 

659 

003 

751 

607 

071 

074 

078 

(582 

686 

689 

093 

697 

700 

752 

704 

708 

712 

715 

719 

723 

726 

730 

734 

738 

753 

741 

745 

l749 

752 

750 

760 

764 

767 

771 

775 

754 

778 

782 

780 

790 

793 

797 

801 

804 

808 

812 

755 

99 815 

819 

823 

827 

830 

834 

838 

841 

845 

849 

75(1 

852 

85() 

800 

8(53 

807 

871 

875 

878 

882 

88(» 

757 

889 

893 

897 

900 

904 

908 

911 

915 

919 

923 

758 

920 

930 

934 

937 

941 

945 

948 

952 

956 

959 

759 

903 

9()7 

970 

974 

978 

982 

985 

989 

993 

990 

7(10 

100 000 

(K)4 

007 

on 

015 

018 

022 

026 

029 

033 

7(11 

037 

040 

044 

048 

052 

055 

059 

003 

060 

070 

702 

074 

077 

081 

085 

088 

092 

09(5 

099 

103 

107 

703 

110 

114 

118 

121 

125 

129 

132 

130 

140 

143 

704 

147 

151 

154 

158 

1(52 

1(55 

109 

173 

176 

180 

705 

100 184 

187 

191 

195 

198 

202 

206 

209 

213 

216 

700 

220 

224 

227 

231 

235 

238 

242 

240 

249 

253 

707 

257 

2()0 

2(54 

2(»8 

271 

275 

279 

283 

280 

290 

70S 

293 

297 

300 

304 

308 

311 

315 

319 

322 

32(> 

709 

330 

333 

337 

341 

344 

348 

352 

355 

359 

303 

770 

100 300 

370 

373 

377 

381 

384 

388 

392 

395 

399 

771 

403 

40() 

410 

414 

417 

421 

424 

428 

432 

435 

772 

439 

442 

44(5 

450 

453 

457 

401 

404 

408 

472 

773 

475 

479 

483 

480 

490 

493 

497 

501 

504 

508 

774 

511 

615 

519 

522 

520 

530 

533 

537 

540 

544 

775 

100 548 

551 

555 

559 

5(52 

5(50 

1 5(59 

573 

577 

580 

770 

584 

588 i 

591 

595 

598 

; (502 

1 (>0(5 

(X)9 

(>13 

616 

777 

020 

024 

(527 

(531 

(534 

1 (>3S 

(542 

645 

(i49 

063 

778 

050 

()(>0 

003 

0(57 

! 071 

1 674 

(578 

081 

085 

689 

779 

t>92 

t)90 

(589 

703 

1 "07 

1 710 

714 

718 

721 

725 

780 

100 728 

732 

735 

739 

1 743 

1 740 

750 

753 

757 

7()1 

781 

704 1 

7(;s 

772 

775 

: 779 1 

782 ’ 

78(5 

' 789 i 

793 

797 

782 

800 1 

1 804 1 

1 807 

811 1 

1 815 ! 

1 818 

822 

825 

829 

[ 833 

783 

830 

1 840 

843 

847 1 

1 i 

i 854 

858 

, 801 i 

805 

8o9 

784 

872 

870 

879 

883 

880 

890 

894 

897 

1 901 

904 

785 

100 90S 

912 

915 

919 

922 

* 92(5 

929 

933 

937 

940 

780 

944 

947 

951 

954 1 

958 

9(52 

965 1 

909 

972 

970 

787 

979 

983 

987 

990 1 

994 

997 

*001 ! 

*005 

*008 

*012 

788 

101 015 

019 

022 

020 1 

029 

033 

037 

040 

044 

047 

789 

051 

054 

058 

062 

005 

009 

072 

076 

079 

083 

700 

101 087 

090 

094 

097 

101 

104 

108 

112 

115 

119 

791 

122 

120 

129 

1 133 

130 

140 

144 

147 

151 

154 

792 

158 

101 

1(55 

1 1(58 

172 

170 

1 179 

183 

ISO 

190 

793 

193 

1 197 ' 

200 

204 

207 

211 

215 

218 

2‘>2 

225 

794 

229 

1 

1 23(5 

239 

243 

240 

250 

254 

1 267 

201 

795 

101 2(»4 ! 

208 

1 271 

275 

278 

282 

280 

289 

293 

296 

790 

300 1 

303 i 

! 307 

310 

314 

317 

321 

324 

328 

332 

797 

335 

339 1 

342 

34o 

349 

353 

350 

300 

i 3(V3 

307 

798 

370 

374 

377 

381 

385 

388 

392 

395 

399 

402 

799 

800 

400 
101 441 

409 

413 

410 

420 

423 

j 427 

430 

434 

437 





MELTING AND BOILING POINTS OF THE ELEMENTS 
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MELTING POINTS OF MIXTURES OF METALS 

{Smithsonian Physical Tables) 

Melting-points, °C. 


Percentage of metal m second column. 


Metals 


0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


Pb Sn. 

326 

295 

276 

262 

240 

220 

190 

185 

200 

216 

232 

Bi. 

322 

290 



179 

145 

126 

168 

205 


268 

Te. 

322 

710 

790 

880 

917 

760 

600 

480 

410 

425 

446 

Ag. 

328 

460 

545 

590 

620 

650 

705 

775 

840 

905 

959 

Na 


360 

420 

400 

370 

330 

290 

250 

200 

130 

96 

Cu. 

326 

870 

920 

925 

945 

950 

955 

985 

1005 

1020 

1084 

Sb. 

326 

250 

275 

330 

395 

440 

490 

525 

560 

600 

632 

Al. Sb. 

650 

750 

840 

925 

945 

950 

970 

1000 

1040 

1010 

632 

Cu. 

650 

630 

600 

560 

540 

580 

610 

755 

930 

1055 

1084 

Au. 

655 

675 

740 

800 

855 

915 

970 

1025 

1055 

675 

1062 

Ag. 

650 

625 

615 

600 

590 

580 

575 

570 

650 

750 

954 

Zn. 

654 

640 

620 

600 

580 

560 

530 

510 

475 

425 

419 

Fe. 

653 

860 

1015 

1110 

1145 

1145 

1220 

1315 

1425 

1500 

1516 

Sn. 

650 

645 

635 

625 

620 

605 

590 

570 

560 

540 

232 

Bb. Bi. 

632 

610 

590 

575 

555 

540 

520 

470 

405 

330 

268 

Ag. 

630 

595 

570 

545 

520 

500 

505 

545 

680 

850 

959 

Sn 

622 

600 

570 

525 

480 

430 

395 

350 

310 

255 

232 

Zn. 

632 

555 

510 

540 

570 

565 

540 

525 

510 

470 

419 

Ni Sn. 

1455 

1380 

1290 

1200 

1235 

1290 

1305 

1230 

1060 

800 

232 

Na. Bi. 

96 

425 

520 

590 

645 

690 

720 

730 

715 

570 

268 

Cd. 

96 

125 

185 

245 

285 

325 

330 

340 

360 

390 

322 

Cd. Ag. 

322 

420 

520 

610 

700 

760 

805 

850 

895 

940 

954 

Tl. 

321 

300 

285 

270 

262 

258 

245 

230 

210 

235 

302 

Zn. 

322 

280 

270 

295 

313 

327 

340 

355 

370 

390 

419 

Au Cu. 

1063 

910 

890 

895 

905 

925 

975 

1000 

1025 

1060 

1084 

Ag. 

1064 

1062 

1061 

1058 

1054 

1049 

1039 

1025 

1006 

982 

963 

Pt 

1075 

1125 

1190 

1250 

1320 

1380 

1455 

1530 

1610 

1685 

1775 

K. Na. 

62 

17.5 

-10 

-3.5 

5 

11 

26 

41 

58 

77 

97.5 

Hg 






90 

110 

135 

162 

265 


Tl. 

62' 5 

133 

165 

188 

205 

215 

220 

240 

280 

305 


Cu Ni 

1080 

1180 

1240 

1290 

1320 

1355 

1380 

1410 

1430 

1440 

1455 

Ag 

1082 

1035 

990 

945 

910 

870 

8,30 

788 

814 

875 

960 

Sn. 

1084 

1005 

890 

755 

725 

680 

630 

580 

530 

440 

232 

Zn. 

1084 

1040 

995 

930 

900 

880 

820 

780 

700 

580 

419 

Ag Zn. 

959 

850 

755 

705 

690 

660 

630 

610 

570 

505 

419 

Sn. 

959 

870 

750 

630 

550 

495 

450 

420 

375 

300 

232 

Na Hg. 

96 5 

90 

80 

70 

00 

45 

22 

55 

95 

215 



•The data in this table are compiled from various sources, — henoe th« 
variations m the melting point of the metals as shown in this column. 
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MELTING AND BOILING TEMPERATURES 

Temperature of Fusion for Various Substances for Atmospheric 
Pressure 

For the meltingr- and boiling-points of the chemical elements and of 
inorganic compounds see under Physical Constants of the Elements, ai'd 
Physical Constants of Inorganic Compounds. 


Substance. 

Temp, of fusion 

® C. 


Temp, of fusion 
° C. 

Acetylene 

Alcohol, ethyl. . 

-81 

German silver. . 

1000. 

-130. 

Glass 

1100. 

Brass 

900. 

Glycerine 

17. 

Butter 

31-31.5 

Olive oil 

2-6 

Camphor 

Caoutchouc, 

177.7 

Paraffin 

Resin 

55. 

135. 

-2.5 

pure gum. . . . 

120. 

Sea water 

Chloroform .... 
Ether 

-63.2 
-117 6 

Sugar (cane) . . . 

160. 


Boiling-point for Various Substances 

Giving the boiling-point at atmospheric pressure and the variation per 
cm. pressure near 76 cm. 


Substance. 

Temp. ° C. 

Variation. 

Acetone 

57. 

0.39 

Acetylene 

Alcohol, ethyl 

-72.2 

78.3 

0.34 

methyl 

64.7 

0.35 

Amyl acetate 

i 148. 


Benzene 

1 80. 

0.43 

Camphor 

1 205. 

0.56 

Chloroform 

61.2 

0.41 

Ether 

34.6 

0.40 

Gasoline 

70-90. 


Glycerine 

291. 


Turpentine 

159. 



MELTING POINT OF ICE— VARUTION WITH PRESSURE 


(From Tamann, 1900, by permission.) 


Pressure in kg. 
per sq.cm. 

Temp. ® C. 

S Pressure in kg. 
j per sq.cm. 

Temp. ® C. 

1 

0.0 

1410 

-12.5 

336 

- 2.5 

1625 

-15.0 

615 

- 5.0 

1835 

-17.5 

890 

- 7.5 

2042 

-20.0 

1155 

-10.0 

2200 

-22.1 


IWKI 











BOILING POINTS OF WATER-ALCOHOL MIXTURES 

(P. N. Evans, Journal of Industrial and Engineering Chemistry.) 


Boiling point, 

Weight per cent 
alcohol in 

Boiling point, 


Liquid. 

Vapor. 

® C . 

78.2 

91 

92 

86.5 

78.4 

85 

89 

87.0 

78.6 

82 

88 

87.5 

78.8 

80 

87 

88.0 

79 0 

78 

86 

88.5 

79.2 

76 

85 

89.0 

79.4 

74 

85 

89.5 

79 6 

72 

84 

90.0 

79.8 

69 

84 

90.5 

80 0 

67 

83 

91 0 

80 2 

64 

83 

91.5 

80.4 

62 

82 

92.0 

80 6 

59 

82 

92 5 

80 8 

56 

81 

93.0 

81.0 

53 

81 

93.5 

81 2 

50 

80 

94.0 

81.4 

47 

80 

94.5 

81.6 

45 

80 

1 95.0 

81.8 

43 

79 

i 95.5 

82.0 

41 

79 

: 96 0 

82 5 

36 

78 

96 5 

83 0 

33 

78 

97.0 

83.5 

30 

77 

97.5 

84.0 

27 

76 

98 0 

84 5 

25 

75 

98 5 

85.0 

23 

74 

99 0 

85.5 

21 

73 

99 5 

86.0 

20 

72 

100.0 
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MOLECULAR ELEVATION OF THE BOILING POINT 

(Most values from Hoyt, C.S. and Fink, C.K., Journal of Physical Chemis- 
try, Vol. 41, No. 3.. March, 1937.) 

Molecular elevation of the boiling point showing the elevation of the 
boiling point m degrees C due to the addition of one gram molecular weight 
of the dissolved substance to 1000 grams of any one of the solvents below. 
The correction in the last column gives the number of degrees to be sub- 
tracted for each mm. of difference between the barometric reading and 
760 mm. 


Solvent 


Baroinetiic C'orrection 

1 per min. 

Acetic acid 

3.07 

0 0008 

Acetone . 

1.71 

0 . 0004 

Aniline. . 

3.52 

0 0009 

Benzene . 

2.53 

I 0.0007 

Bromobenzene 

6.26 

0 0016 

Carbon bisulfide 

2 34 

0 . 0006 

Carbon tetrachloride 

5 03 

0 0013 

Chloroform 

3 63 

0 0009 

Cyclohexane 

2.79 

0 . 0007 

Ethanol (ethyl alcohol) 

1 22 

0.0003 

Ethyl acetate 

2.77 

0 0007 

Ethyl ether. 

2 02 1 

0 . 0005 

n-Hexaiie. . 

2 75 1 

0 . 0007 

Methanol (methyl alcohol) 

0 83 

0 0002 

Methyl acetate 

2 15 

0 0005 

Nitrobenzene 

5 24 

0 0013 

n-Octane 

4 02 

0 0010 

Phenol 

3 56 

0 0009 

Toluene . j 

3 . 33 

0 0008 

Water 

0 512 

0 0001 


MOLECULAR DEPRESSION OF THE FREEZING POINT 

Showing the depression of the freezing point due to the addition of one 
gram molecular weight of dissolved substance, for various .solvents. 


Solvent 


Depression for one gram 
molecular w'eight dissolved 
in 100 gms. 

• C 


Acetic acid 

Benzene 

Benzophenone 

Diphenyl 

Diphenylamine 

Ethylene dibromide 

Formic acid 

Naphthalene 

Nitrobenzene 

Phenol 

Stearic acid 

Tnphenyl methane 

Urethane.. 

W ater . . 


39 0 
49 0 
98 0 
80 0 
8 (> 0 
118 0 
27 7 
♦iS-OO 

70 . 0 

74.0 
45 0 

124 5 
51 4 
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LOWERING OF FREEZING POINT FOR AQUEOUS 
SOLUTIONS 

The concentration of the solutions is expressed as the number of gram 
formula weights per 1,000 grams of water. The table gives the molal lowering 
of freezing point in °C for the concentration stated. 



♦Conamtration stated as gram formula weights per liter. 
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LOWERING OF FREEZING POINT (Contlnaed^ 


Concentration 















‘ CORRECTION OF BOILING POINTS TO 
STANDARD PRESSURE 

Bt H. B. Hass and R. F. Newton 
This correction may be made by using the equation: 

(273.1 f f)(2.8S08 - log y) 

4> + .l5f2.S80H ~ log p) 

where dJL ** degrees C to be added to the observed boiling point. 
t — the observed boiling point. 

log p » the logarithm of the observed pressure in millimeters of mercury. 
0 =*= the entropy of vaporization at 760 mm. 

The value of 0 may be estimated from the graph and the table. Sub- 
stances not included in the table may be classified by grouping them with 
compounds which bear a close physical or structural resemblance to them. 

Example 1. Benzene boils at 20®C. at 7.5 mm pressure. What is its 
normal boiling point? We do not find benzene in the table but we find 
hydrocarbons in group 2, and a group 2 compound with a boiling point of 
20° has a 0 of 4.6. 

Substituting in the equation: 

(273 1 + 20) (2.8808 - 1 87.51) _ 

4.60 + .1.5(2.8808 - 1.8751)' 

Adding this to 20° gives 82° as a first approximation. 

The graph shows that the 0 for a compound of group 2 boiling at 82° is 
4.72 instead of 4.60 which we originally used. Since 0 is in the denominator, 

this increase will lower our Al by the ratio, or the corrected At is 62 X 
4 60 

= 60.4. Adding At to t, gives 80.4° as a second approximation. 

The formula can best be used in a slightly different form when the reverse 
calculation is desired, t.e., when one calculates the vapor pressure at a given 
temperature, lower than the normal boiling point. 

2.8808 - log <2) 

Example 2, Alcohol boils at 78.4°C. What is its vapor pressure at 20°C. ? 
Substituting in equation 2: 

log p = 2.8808 - 1.245 = 1.6358 
p = 43.2 mm. 

Here no second approximation is necessary, since the correct value of 0 
was taken immediately, the normal boiling point having been know'n. 




CORRECTION OF BOILING POINTS (Contlnuea) 


Compound 

1 Group 

il Compound 

1 Group 

Halogen derivatives 

Same group 

Methyl formate 

4 


as though 

Methyl salicylate 

2 


halogen 

Methyl silicane 

1 


were hy- 

ot, 0 Naphthols 1 

3 


drogen 

Nitrobenzene 

3 

Heptylic arid 

7 

Nitromethane 

3 

Hydrocarbons 

2 

o.m.p. Nitrotoluenes 

2 

Hydrogen cyanide 

3 

o m.p. Nitrotoluidmes 

2 

Isoamyl alcohol 

7 

Phenanthrene 

1 

Isobutyl alcohol 

8 

Phenol 

5 

Isobutync acid 

6 

Phosgene 

2 

Isocaproic acid 

7 

Phthahc anhydride 

2 

IMethane 

1 

Propionic acid 

1 5 

IMethanol 

7 

a-Propyl alcohol 

1 s 

Methyl amine 

5 

Quinoline 

2 

Methyl benzoate 

3 

Sulhdes 

2 

Methyl ether 

3 

Tetranitroinethane 

3 

Methyl ethyl ether 

3 

Trichloroethylene 

1 1 

diethyl ethyl ketone. 

2 

Valeric acid 

7 

IVTethvl fluoride 

3 

Water 

6 




CRITICAL CONSTANTS FOR. GASES 


Name 


Formula 


Teigp., 


Acetaldehyde 

Acetic acid 

Ascetic anhydride 

Acetone 

Acetonitrile 

Acetylene 

Air 


CHsCHO 

CHiCOsH 

(CH,C0)*0 

(CH*)*CO 

CHiCN 

CjH, 


188 

321.6 
296 
235.0 

274.7 
36 

-140.7 


AUyl alcohol 

Allyl sulfide 

Allylene 

Ammonia 

tso-Amyl acetate 

t«o-Amyl alcohol 

teri.- Amyl alcohol 

rao-Amyl butyrate 

t«o-Amyl formate 

i«o-Amyl mercaptan. . . 
t«o*Amyl propionate. . . 

t«o-Amyl sulfide 

AnUine 

Anisole 

Argon 

Benzene 

Benzonitrilc 

Bromine 

Bromobenzene 

n>Butane 

tso-Butane 

n-Butyl acetate 

i80-Butyl acetate. . . 

n-Butyl alcohol 

iso>Butyl alcohol . . 
«ec.-Butyl alc(^ol . . 
tert.-Butyl alcobol. . 
tso-Butyl butyrate .... 
t«o>Butyl formate 
tao-Butyl isobutyrate . 
i>o-Butyl isovalerate. 
t«o-Butyl propionate. 

n-Butyric acid 

wo-Butyric acid. . . 

Butyronitrile 

Capronitrile 

Carbon dioxide . . . 
Carbon disulfide. . . 
Carbon monoxide 
Carbon oxysulfide. 
Carbon tetrachloride . 

Chlorine 

Chlorobenzene 

Chloroform 

m-Cresol 

o-^eeol 

p-Cresol 

Cyanogen 

Cyclohexane 

Diethyl amine 


CaHsOH 

(CaH6)*S 

CHiCCH 

NHt 

CHiCOzCsHii 

CaHiiOH 

CiHnOH 

CsHTCOsCiHu 

HCOzCiHu 

CsHuSH 

CiHiCO*C»Hu 


•HsNH* 

CeHaOCH. 

A 

CeH* 

C«HsCN 

Brs 

CeHsBr 

C 4 H 10 

C4H10 

CHaCO*C 4 Hf 
CH8C08C4H* 
C4H9OH 
C 4 H» 0 H 
C4H#0H 
C4H9OH 
C8H7CO1C4H9 
HCO2C4H9 
CaH 7 CO*C 4 H 9 
C 4 H 9 C 0 *C 4 H 9 
C 2 H 6 C 0 *C 4 H 9 
C3H7C02H 
CaHrCOjH 
, CaHrCN 
CaHuCN 
' COj 
. CSz 
! CO 
COS 
I CCI 4 
I Cl* 

I c#H9a 

I CHCli 
! C7H7OH 
C 7 H 7 OH 
C 7 H 7 OH 
C*Nj 
C«Hi* 
(C*H6)*NH 


272 

380 

128 

132.4 

326 

307 

272 

346 

303 

321 

338 

391 

426 


-122 

288.5 
426 
302 
397 
153 
134 
306 
288 
287 
265 
265 
235 
338 
278 
329 

348 
319 
355 
336 
309 

349 
31.1 

273 

-139 

105 

283.1 

144.0 
359 
263 
432 
422 
426 
128 

281.0 

223.5 


* Plait point, t Critical point of contact. 
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Pressure, 

atm. 

Density 
gms. per 
cm.* 



• 57.2 

46 

47 
47.7 
62 

37.2 

0.351 

6.^ 

0.240 

0.231 

0.35;» 

0.31t 





111.5 

0.235 







34 

6.282 





52.4 

41.3 

48 

47.7 

41.6 



0.53i 

0.304 


44.6 

36 

37 

0.486 



3i 

48.4 

48 

0.281 

. ' 



38 

0.288 






6.302 

0.304 

37.4 1 
32.2 ! 

73.0 
76 

35 

61 . 
45.0^ 

76.1 
44.6 


6.460 

6.311 

6.558 

0.573 

0.365 

0.516 

45.0 

49.4 

50. 5 
59 

40.4 

36.2 




0.270 

0.246 







CRITICAL CONSTANTS FOR GASES (Continued) 


Name 


Diieobutyl 

Diieopropyl 

Dimethyl amine 

Dimethyl aniline. . 

Dimetbyl-o-toluidine 

Dipropyl amine 

Etnane 

Ethyl acetate 

Ethyl alcohol 

Ethyl allyl ether 

Ethyl amine 

Ethyl bromide 

Ethyl butyrate 

Ethyl caprylate 

Ethyl chloride 

Ethyl chloroformate 

Ethyl crotonate 

Ethyl disulfide 

Ethyl ether 

Ethyl formate 

Ethyl isobutyrate 

Ethyl iaovalerate 

Ethyl mercaptan 

Ethyl nonylate 

Ethyl propionate 

Ethyl propyl ether 

Ethyl sulfide 

Ethyl valerate 

Ethylene 

Ethylene oxide 

Fluorobenz'ene 

Germanium tetrachloride 

Helium 

n-Heptane 

n-Heptyl alcohol 

n-Hexane 

Hydrazine . . . 

Hydrogen 

Hydrogen bromide . . 
Hydrogen chloride . . 
Hydrogen cyanide. 

Hydrogen iodide 

Hydrogen selenide. . . . 

Hydrogen sulfide 

Iodine 

lodobenzene 

Krypton 

Mercury 

Methane 

Methyl acetate 

Methyl alcohol 

Methyl amine 

Methyl aniline .... 
Methyl butyrate 
Methyl chloride 
Methyl ethyl ether. 
Methyl ethyl sulfide. 
Methyl fluoride 
Methyl formate 
Methyl isobutyrate 


Formula 


Pressure, 

atm. 

Density 
gras, per 
cm.* 

CaHis 

277 

24.5 

0 237 

C«Hu 

227.4 

30.6 

0 241 

(CH,),NH 

164.6 

51.7 


CeH6N(CHi)a 

CtHtNCCH.)* 

CCsHiIjNH 

CjHa 

415 

36 8 


395 

30.8 


277 

32.1 

31 

48 8 

*o‘ 2 i’ 

CHiCOjCjH* 

250.1 

37 8 

0 308 

CzHiOH 

243.1 

63.1 

0.2766 

CzHsOCaHz 

CsHsNH* 

CiHaBr 

C,H7COtC*H» 

245 

183.2 

231 

55.5 

0 513 

293 

30 

0.276 

CrHuCOjCzH* 

386 



C 2 H 5 CI 

187.2 

52 

0 33 

ClCOaCiHj 

<235 



CsHaCOaCjHi 

326 




(CaHftjjSj 

(CtRihO 

369 



193 8 

35.5 

0 2626 

HCOjCaHi 

235 . 3 

46.65 

0.323 

i CaHTCOjCzHi 

280 

30 

0.276 

CiIECOjCaHj 

CalleSH 

315 



225 .5 

o4 2 

0 301 

CsHnCOaCaHt 

400 



CiHiCOiCaHs 

272 9 

33 0 

0 2966 

CaHsOCjH? 

227 4 

32 1 

0 258 

(C2H»)3S 

283 8 

39.1 

0 279 

CiHaCOaCzHs 

297 



C 2 H 4 

9 7 

50 9 

; 0 22* ' * 

(CH2)jO 

192 0 


1 

caiiF 

i 286 

44 6 

0 354 

GeCh 

1 277 

38 


He 

-267 9 

2 26; 

0 0693* 

CtHia 

: 266 8 

26 8 i 

0 234 

CvHuOH 

i 365 


1 

CelliA 

234 8 

* ’ ’29 5'i 

1 0 234 ' ’ 

! N 2 H 4 

380 

145 ' 

|. 

i H* 

-2.39.9 

12.8 1 

1 0.0310 

! HBr 

90 

84 


1 HCl 

51 4 

81 6 

6 42 

1 HCN 

! 183 5 

50 

0 20 

HI 

151 

82 


HaSe 

: 138 

88 


HtS 

1 100 4 

88 9 


Ii 

553 



CeHjI 

448 

' * ‘44 6 , 

0 58l' ’ 

Kr 

- 63 

54 1 

0 78 

cfi. 

> 1550 

>200 i 

4-5 

-82.5 

45 8 

0 162 

CHaCOjCH, 

233 7 

46 3 

0.326 

CUiOH 

240 0 

78 7 

0 272 

CH»NHa 

156 0 

73 0 


CoHtiNIICHa 

429 

51 3 


CilhCOtClU 

281 3 

34 2 

0 360 ’ * 

ClUCl 

143 1 

05 8 

0 37 

C.HsOCHa 

104 f 

43 4 

0.270 

CaiiHCzHft 

CHiF 

260 

42 


44 9 

02.0 

* 

HCOzCHs 

214 0 

59 15 

0 , 349 ' 

CaiiCOiCH* 

267.65 

33.7 

0 301 
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CMTICAL CONSTANTS FOR. GASES (ContHiaed) 


Name Formula 

I «in*. I 


Methyl mercaptan 

CHsSH 

196.8 

71.4 

0.323 

Methyl oxalate 

(COjCHj)* 

260 

9.48 


Methyl propionate . 

CiHsCOaCHa 

257.4 

39.3 

0.312 

Methyl sulnde . . . 

(CH*)2.S 

229 9 

54.6 

0.306 

Methyl valerate 

C4H*C02CH8 

294d 

32 

0.279 

Methylal ... 

H2C(OCHa)2 

224 



Neon. . . . . . 

Ne 

-228.7 

25.9 

0.484 

Nitric oxide. 

NO 

-94 

65 

0.52 

Nitrogen 

Ni 

-147.1 

33.5 

0.3110 

Nitrogen tetroxide 

N 2 O 4 

158 

99 


Nitrous oxide . 

N 2 O 

36.5 

71 7 

0.45 

n-Octane 

ChHh 

296 

24.6 

0.234 

n-Octyl alcohol 

CsHitOH 

385 



acc.-Octyl alcohol 

ChHitOH 

364 



Oxygen 

02 

-118.8 

49.7 

0.430 

Paraldehyde. 

C*Hi203 

290 



n-Pentane , . 

C 6 H 12 

197.2 

33.0 

0.232 

tso-^Pentane 

C 5 H 12 

187.8 

32.8 

0.234 

Phenetole 

CeHaOCaHs 

374 

33.8 


Phenol 

CeHjOH 

419 

60.5 


Phosgene 

COC 12 

182 

56 

0.52 

Phosphine ... 

PII 3 

51 

64 

0.30 

Phoephonium chloride 

PH 4 C 1 

49 

73 


Propane 

CjHi 

95 6 

43 


Propionic acid. 

CzHaCOiH 

339.5 

53.0 

0.315 

Propionitrile 

C..HsCN 

291.2 

41.3 

0.241 

Propyl acetate ... 

CH 3 CO 2 C 4 H 7 

276.2 

32.9 

0.296 

n-Propyl alcohol 

CaHrOH 

263.7 

49.95 

0.273 

Propyl alcohol. 

CiHtOH 

235 

53 


Propyl amine 

C 3 H 7 NH 2 

223 8 

46.3 


Propyl butyrate. . 

C3H7C02C.n7 

327 



n-Propyl chloride. 

C 3 H 7 CI 

230 

45 2 


Propyl formate 

HCO 2 C 3 H 7 

204 85 

40 1 

6*309' 

Propyl isobutyrate 

C 3 H 7 CO 2 C 3 H 7 

316 



Propyl isovalerate .... 

C4H»C02C3ll7 

336 



Propyl propionate. 

C 2 HJCO 2 C 3 H 7 

305 



Propylene 

C 3 H 6 

92.3 

45 0 


Pyndine 

CsH»N 

344 

60.0 


Quinoline 

CvHtN 

>620 



Radon 

Rn 

i 104 

62 


Silicon tetra fluoride 

.S 1 F 4 

-1.5 

60 


Silicon tetrahydnde 

SiH4 

-3 5 

48 


Stannic chloride 

SnCU 

318.7 

37.0 

0.742 

Sulfur 

S 

1040 



Sulfur dioxide. 

SO 2 

157.2 

77 7 

0.52 

Sulfur trioxide 

SO 3 

218.3 

83 6 

0.630 

Thiophene 

C 4 H 4 S 

317 

48 


Thymol 

CioHiaOH 

425 



Toluene 

CeH^CHa 

320.6 

41,6 

0.292 

Tolunitrile ... ... 

CtHtCN 

450 



Triethyl amine 

(CaHOaN 

262 

30 

0.251 

Trimethyl amine 

(CH3)sN 

161 

41 


n*Valeric acid 

C4H»C02H 

379 



MO-Valeric acid 

C4H»C02H 

361 



Water 

H 2 O 

374.0 

‘217*72 

0.4 

Xenon 

Xe 

16.6 

58.2 

1.155 


ISOJ 




VAK DER WAALS' CONSTANTS FOR GASES 


Name 

Formula 

a 

b 

Acetic acid . 

Cn3C02H 

0 03505 

0.004767 

Acetic anhydride . 

(CH3C0)20 

0.03967 

0 005639 

Acetone . . 

(CHs)2CO 

0 02774 

0 004437 

Acetonitrile 

CHaCN 

0 03503 

0 006216 

Acetylene . . 

C2H2 

0.00876 

0 002293 

Ammonia .... 

NHs 

0.00831 

0 001656 

Amyl formate. . .... 

HCOsC*Hii 

0 05496 

0 007724 

Amylene . 

C 5 H 10 

0 03169 

0 006390 

i«(>-Amylene 

CfcHio 

0.03004 

0 006274 

Aniline ... 

C6HtNH2 

0 05282 

0 006113 

Argon .... 

A 

0 002()8 

0 001437 

Benzene . .... 

CeHe 

0.03588 

0 006160 

Benzonitnle . . 

CeHiCN 

0 06655 

0 007697 

Bromobenzene . 

CeHsBr 

0 05692 

0 006872 

n-Butane . 

C 4 H 10 

0.02884 

0 005472 

tso-Butane 

CiUio 

0 02564 

0 006098 

i«o-Butyl acetate 

CH3COaC4H9 

0 05G80 

0 008185 

leo-Butyl alcohol 

C 4 H 9 OH 

0 03394 

0.006103 

t«o-Butyl benzene 

CfiHsCAHB 

0 07092 

0 009572 

T«o-Butyl formate 

11C02C4Hb 

0 04492 

0 006591 

Butyronitrile 

C 3 H 7 CN 

0 05125 

0 007126 

Capronitrile 

CfiHnCN 

0 06808 

0 008868 

Carbon dioxide 

CO 2 

0 0071 G 

0 001906 

Carbon disulfide . i 

CS 2 

0 02316 

0.003431 

Carbon monoxide 

CO 

0 00296 

0 001779 

Carbon oxysulfide 

COS 

0 00784 

0 002597 

Carbon tetrachloride 

CCI 4 

0 04064 

0 000173 

Chlorine ... 1 

CI 2 

0 01294 

0 002610 

Chlorobenzene . . 

CcH^Cl 

0 05068 

0 006485 

Chloroform .... . . 

CHOa 

0 03023 

0 004562 

m-Cresol . . . 

CtHhO 

0.06254 

0.007175 

Cyanogen 

1 C 2 N 2 

0 01528 

|0 003081 

Cyclohexane . . . 

CeHia 

0 04347 

0 006369 

Cymene . ; 

CioHu 

0 08403 

0 010430 

Decane 

C 10 H 22 

0 09675 

0 012970 

Di-isobutyl . - - 

C«Hi8 

0 00970 

10 010260 

Diethylamme. . . 

(CtH6)2NH 

0 03816 

0 006216 

Dimethylarnine 

1 teHa)3NH 

0 030(»9 

lO 003826 

Dimethyl aniline 

C6H»N(CH8)2 

0 07473 I 

0 008793 
[0 011070 

Diphenyl 

(CcH6)2 

0 10520 

Diphenyl methane .... 

(CeHOjCHz 

0 07616 I 

0 010000 

Dipropjdamme 

1 (C.8H7)2NH 

0 05524 

0 008124 

Di-isopropyl , . 

C®Hi 4 i 

0 04610 

0 007153 

Durene 

CioHi4 

0 09032 

0 01 0820 

Ethane ... 

i CtHe 

0 01074 

0 002848 

Ethyl acetate 

CH 3 CO 2 C 2 H 6 

0 04076 

0 f)0G303 

Ethyl alcohol . . 

CiHiOII 

0 02395 

0 003753 

Ethylamine 

C2H4NH2 

0 02113 

0 003764 

Ethyl benzene 

CeHiCjHfi 

0 05701 

0 007443 

Ethyl butyrate . . 

CaHTCOaCaio 

0 05993 

0 008607 

Ethyl iflobutjT'ate , 

Ethyl chloride. 

1 C*H7C02C2no 

0 05754 

|0 008410 

CsHiCl 

0 02174 

!0 tH)38t^2 

Ethyl ether ... 

CCaHOaO 

0 03464 

0 006002 

Ethyl formate 

1 IICOzCsHs 

0 02949 

0 004714 

Ethyl mercaptan . . . . 

C 2 H 4 SH 

0 02240 

0 003615 

Ethyl propionate 

Ethyl Bulnde 

C2H6C02C2n6 

0 04861 

0 007209 

(0211028 

!0 03737 

0 (X)5421 

Ethylene . 

C 2 H 4 

10 00891 

0 002661 

Ethylene bromide ... 

(Cll 2 Br )2 

0 02787 

0.003868 

Ethylene chloride ... , 

(CH 2 C 1 )* 

0.03370 

0 004860 

Ethylidene chloride .... 

CIlaCHCb 

0 03090 

0.004790 

Fluorobenzene. . 

CeH*F 

0 03972 

0.006742 

Germanium tetrachloride 

GeCh 

0 04604 

0.000630 

Helium 

He 

0.000068 

0.001068 

n-Heptane. . 

CvIIlft 

0.00280 

0.011860 


*Fcr pressure in atom. 1810 \ ol, at 0“C’ and I atm. >=. 1 





VAN DER WAALS’ CONSTANTS FOR GASES (Continued) 


Name 


n-Hexane 

Hydrogen 

Hydrogen bromide 
Hydrogen chloride 
Hydrogen selenide . 
Hydrogen sulfide . . . 
lodobenzene . . . 

Krypton 

Mercury 

Mesitylene 

Methane 

Methyl acetate 

Methyl alcohol. . . 
Methylamine. ... 
Methyl butyrate 
Methyl isobutyrate 
Methyl chloride. . 
Methyl ether 
Methyl ethyl ether 
Methyl ethyl sulfide 
Methyl fluoride 
Methyl formate . 
Methyl propionate 
Methyl sulfide . . 
Methyl valerate 
Naphthalene.. 

Neon 

Nitric oxide 
Nitrogen. . 

Nitrogen dioxide 
Nitrous oxide 

n-Octane 

Ojwgen . . 

n-Pentane 

tso-Pentane . 

Phenetole . . . 
Phosphine 

Phosphoiiium chli«ndc 
Phosphorus 
I’ropane 
Propionic acid 
Propionitnle . . . 

Propyl acetate. 

Propyl alcoliol 
iso-Propyl alcohol 
Propyl amine 
Propyl benzene 
tso-Ptopyl benzene 
Propyl chloride . 
I^opyl formate 
Propylene 
Pseud lo-cumene . 
Silicon fluoride . . 
Silicon tetrahydride 
Stannic chloride. . . 
Sulfur dioxide 
Thiophene 

Toluene 

Triethylaraine 

Trimethylamine 

Xenon 

m-Xylene. . . . 
o-Xvlene . . 

»-Xylenc 

Water 


Formula 

a 

b 

CbHm 

0.04861 

0 007747 

Ha 

0.000487 

0.001188 

HBr 

0.00887 

0 001978 

HCl 

0.00731 

0.001822 

HsSe 

0.01060 

0.002070 

HsS 

0.00883 

0.001914 

CbHJ 

0.06592 

0.007395 

Kr 

0.00462 

0.001776 

oSlij 

0.01613 

0.000757 

0.06840 

0.008835 

cn4 

0.00449 

0.001910 

CHsCOjCHs 

0.03047 

0.004870 

CHsOH 

0.01808 

0.002992 

CHbNHs 

0.01421 

0.002676 

C3H7C02CH3 

0 04771 

0.007004 

CaHTCOzCIIa 

0.04883 

0.007308 

CHsCl 

0.01489 

0.002894 

^H3)j0 

CH3OC2H6 

0 01609 
0.02381 

0.003235 

0.004364 

CH3SC2H6 

0 03833 

0,006821 

CHsF 

0 00923 

0 002350 

HCO2CH3 

0 02160 

0 003602 

C2H3CO2CH3 

0.039G8 

0.000070 

^H8)jS 

0.02564 

0.004113 

C4H9C02CH3 

0.06771 

0.008237 

CioHs 

0 07923 

0.008648 

Ne 

0 00042 

0 000763 

NO 

0.00267 

0 001245 

N2 

0 00277 

0 001747 

NO2 

0.01063 

0.001975 

N2O 

0.00764 

0.001971 

caiiH 

0 07440 

0.010670 

02 

0 00271 

0 001421 

CHIia 

0.03788 

0 006516 

C6II12 

0.03598 

0 006328 

CeHiOCzHe 

0.07009 

0.008764 

PII3 

0.00923 

0 002302 

PHiCl 

0 00808 

0 002029 

P 

0 10650 

0.006990 

CsHs 

0 001727 

0.003770 

C2H5CO2H 

0.04008 

0.006297 

C?IIsCN 

0 03277 

0.004760 

CII 3 C 02 C 3 H 7 

0.04908 

0.007227 

CsIItOH 

0 02974 

0.004548 

C 3 H 7 OH 

0.02747 

0.004377 

C 3 H 7 NH 2 

0 02988 

0.004866 

CallvCcHfc 

0.07146 

0.009064 

C 6 H*C 3 H 7 

0.07106 

0 009041 

C,H 7 C 1 

0.03170 

0 006098 

HCO 2 C 3 H 7 

0.03777 

0.006724 

Call 6 

0.01670 

0.003693 

C9Hi* 

0.07298 

0.009023 

SiFi 

0.00836 

0.002487 

SiH 4 

0.00861 

0 002583 

SnCU 

0.05363 

0.007332 

SO2 

0 01338 

0.002516 

C 4 H 4 S 

0.04130 

0 . 006670 

CeHsCHa 

0.04795 

0.006533 

(C2H8)aN 

0.05415 

0.008176 

^H3).N 

0.02594 

0.00816 

0,004841 

0.002279 

cfH4(CH«)a 

0.06051 

0.007912 

CuH4(CH8)s 

0.06974 

0 007836 

C«H 4 (CH 3 )a 

0.06165 

0.008077 

HsO 

0.01089 

0.001362 




FREEZING MIXTURES 

A 18 the proportion of the substance named in the first column to b« 
added to the proportion of the substance givtm m column^. The tabl« 
gives the temperature of the separate ingredients and the temperatura 
attained by the mixture. 

(From Smithsouian Tables.) 



Substance. 


NaCsHsOa (cryst.) 

NH 4 CI 

NaNO, 

NaaSaOs (cryst.) . . 

KI 

CaCla (cryst.) , 

NH 4 NOa 

CaCla 

NHiCl 

NH 4 NO 8 

NaNO'„ . 

NaCl 

HaSOi-fHaO 

(66.1%HaS04). 


CaCh+GHaO 


Alcohol at 4® 

Chloroform . . 

Ether 

Liquid SO 2 . . 


NH 4 NO, 


85 

IhO 

la) 

30 

H,0 

100 

75 

HaO 

100 

110 

HaO 

100 

140 

H 2 O 

100 

250 

H 2 O 

100 

60 

H 2 O 

100 

30 

* Snow 

100 

25 

Snow 

100 

45 

Snow 

100 

50 

Snow 

100 

33 

Snow 

100 

1 

Snow 

1 .(K)7 

1 

Snow 

2 52 

1 

Snow 

4 32 

1 

Snow 

7 92 

1 

Snow 

vs 08 

1 

Snow 

.49 

1 

Snow 

.61 

1 

Snow 

.70 

1 

Snow 

.81 

1 

Snow 

1 23 

1 

Snow 

2 46 

1 

Snow 

4 92 

/ 77 

Snow 

73. 

1 . 

C ()2 solid 


C ()2 solid 


CO 2 solid i 


CO 2 solid 

'l 

H 2 O 

91 

1 

Snow 

.94 

1 

HjO 

1.20 

i 1 

Snow 

1.20 

1 1 

H 2 O 

1.31 

1 1 

Snow 

1 31 


10.7 1 

- 4.7 

13 3 1 

- 5 1 

13.2 

- 5.3 

10.7 

- 8.0 

10.8 

-11.7 

10.8 

-12.4 

13.6 

-13.6 

- 1 

-10.9 

- 1 

i —15.4 

- 1 

i —16.75 

- 1 

-17.75 

- 1 

i -21.3 

-- 1 

1 -37.0 

~ 1 

j -30.0 

- 1 

-25 0 

- 1 

! -20 0 

~ 1 

‘ -16.0 

0 

' -19.7 

0 

, -39 0 

0 

' -54 9 

0 

i -40.3 

0 

-21 5 

0 

- 9.0 

0 

- 4.0 

0 

-30.0 


' -72 0 


-77.0 


-77 0 


-S2.0 

20 

, - 4.0 

0 

! - 4 0 

10 

; -14,0 

0 

1 -14.0 

10 

1 -17 5 

0 

! -17 5 


• Or finely pulvenaed ice 



PERCENTAGE COMPOSmON OF ANTI-FREEZE 
SOLUTIONS 

Alcohol and Water SoLtmoNS 


% alcohol by 
weight 

8p. gr. 20® /4® C. 
(68® F.) 

Point of crystallization 

Deg. C. 

Deg. F. 

2.5 

0 99363 

-1.0 

30.2 

4.8 

0 98971 

-2.0 

28 4 

6.8 

0.98658 

-3.0 

26 6 

11.3 

0 98006 

-5.0 

23.0 

13.8 

0.97670 

-6.1 

21.0 

16.4 

0.97336 

-7.5 

18.5 

17.6 

0 97194 

-8.7 

16.3 

18.8 

0.97024 

-9.4 

. 15.1 

20.3 

0.96823 

-10.6 

12.9 

22.1 

0.96578 

-12.2 

10 0 

24.2 

0 96283 

-14.0 

6.8 

26.7 

0 95914 

-16.0 

3 2 

* 29.9 

0 95400 

-18.9 

-2.0 

33.8 1 

0 94715 

-23.6 

-10.6 

39.0 

0.93720 

-28.7 

-19.7 

46.3 1 

0.92193 

-33.9 

-29.0 

66.1 

0 90008 

-41.0 

-41.8 

71.9 

0 86311 

-51.3 

-60.3 


Glycerol (Glycerine) and Water Solutions* 


% glycerol 
by weight 

Sp.gr. 15®/15®C. 
(69® F.) 

Sp. gr. 20® /20® C. 
(68® F.) 

Freezing point 

Deg. C. 

Deg. F. 

10 

1 02415 

1.02395 

-1.6 

29.1 

20 

1.04935 

1.04880 

-4 8 

23.4 

30 

1.07660 

1.07470 

-9 5 

14.9 

40 

1 . 10255 

1.10135 

-15.4 

4.3 

50 

1 . 12985 

1.12845 

-23.0 

-9.4 

60 

1 15770 

1.15605 

-34 7 

-30.5 

70 

1 18540 

1 18355 

-38 9 

-38.0 

80 

1 21290 

1 21090 

-20 3 

-5.5 

90 

1 23050 

1 23755 

-1 6 

29.1 

100 

1 26557 

1.26302 

17.0 

1 

62.6 


• Bosart and Snoddy, Jour. Ind Eng. Chem. 19, 606 (1927) ; Lane, itod. 
17 924 (1925). The Chemical Division of the Proctor and Gamble Co 
suggest that a correction of 4-2* F. be added to all temperatures below 
zero degree Fahrenheit. 

Ethylene Glycol (Prestone) and Water Solutions 


% glycol by 
volume 

Sp. gr 15 6® C. 
(60® F.) 

Freezing point 

Deg. C. 

Deg. F. 

12.6 

1.019 

-3.9 

25 

17 0 

1 026 

-6.7 

20 

26.0 

1 038 

-12.2 

10 

32.6 

1.048 

-17.8 

0 

38.5 

1.056 

-23.3 

-10 

44.0 

1.063 

-28.9 

-20 

40.0 

1.069 

-34.4 


52.5 

1.073 

-40.0 

-40 
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HEAT OF FUSION 

Elements and Inorganic Compounds 


Name 


Alumintim 

Ammonia 

Antimony bromide, 
trichloride . , 
trisulfido . . 

Argon , • 

Arsenous bromide. 
Barium chloride 
Bismuth . 

Bromine 

Cadmium 

nitrate 

Caesium hydroxide 
Calcium chloride . 
chloride . 
nitrate . . . 

Carbon dioxide 
monoxide 

Chlorine. . ... 

Cobalt nitrate 

Copier 

Cupric nitrate 

GoW 

Hydriodic acid. . 
Hydrobromic acid 
Hydrochloric acid. . 
acid 

Hydrogen 

peroxide . . • 

lomne. . • . 

Iron, gray cast 
white cast . ... 

Blag .... 

Lead 

bromide . 

chloride 

iodide . . 

Lithium nitrate 

silicate 

silicate 

Magnesium chloride 

nitrate 

Manganese nitrate. , 
Mercuric bromide . . 

iodide 

Mercury 

Nickel 

nitrate 

Nitric acid 

Nitrogen 

dioxide 

pentoxide 

tetroxide 


Chnrgen 

PaUadium .... 





Heat of 


Formula 

Temperature, 

®C. 

Fusion 

Cal. 




(15®)/g* 


A1 

658 

76.8 


NHs 

-75 

108.1 


-77.6 

83.9 


SbBrs 

94 

9.76 


SbCia. . . . 

73.2 

13.3 



540 

17.6 


A. . ... 

-190 

6.71 


AsBra. 

31 

8.94 


BaCh - . 

958.9 

27.5 


Bi. • 

268 

12.64 


Br 

-7.32 

16.2 


Cd 

320.7 

13.66 


Cd(N0»)j-4H20 

59.5 

26.3 


CsOH. . . . 

272.3 

10.8 

. 

CaCU. . 

773 9 

54.3 


CaCli-GlIiO 

29 

40.7 


Ca(N0.d2-4H2O 

42.1 

34.0 


COt. .. 

-56 2 

45.3 


CO 

-206 

8.00 


a 

-103.5 

23.0 


Co(N08)a'6H20 

1083 

30.2 


Cu 

42. 


Cu(N08)s-t>HsO 

24.4 

29.4 


Au 

1064 

15.8 


HI . 

-53 

5.68 


HBr.. 

-86 

7.67 


HCl... 

-114 

13 9 


1 HCb2HjO 

-18.5 

34 6 


IH 


14 0 

.HsOi.. . 

‘-1 7” 

74.1 

. 1 1 


11.71 

i Fe.. . . 


5.50 

( 


7 89 



11.9 

; Pb . , . 

327 

6.86 


PbBr*. . 

490 

12.3 


PbCh. 

485 

20.9 


Pbla . 

375 1 

11.5 


liNOj 

1 260 

88.5 


LhSiOi 


80.2 


LiiSiOrLiaO. .. . 

MgCh'6HiO.. 


62.1 


116.7 

41.2 


Mg(NO»)j-6HjO 

Mn(NOt)r6HaO 

90 

38.2 


25.8 

28.8 


HgBrj. . . 

235 

12.8 


Hgli.. 

250 

9.80 


!Hg.. 

* Nf . . . . 

-39 

2.82 


1435 

73 8 

. 1 Ni(N08)*-ttH*0. . 

.!HNOa.. .. 

66.7 

-47 

36 4 
9.55 

.'N.. 

-210 

6.09 

.iNO.. 

-163 

18 4 

. . NjO. 

29.5 

76.7 




! 

-10.14 

32 . 3 to 



37.2 

jO 

-219 

1545 

3.30 

36.3 

_j : 


* Gram calories (15® C.) per gram* 
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HEAT OF FirSION (ContiiiU^if) 

Elements and Inorganic Compounds 


Name 

Formula 

Temperature, 

°C. 

Heat of 
Fusion 
Cal. 
(15®)/g 

Platmum 

Pt 

1755 

27.2 

Putassium. , 

K 

62 

15.7 

chloride 

KCl 

772.3 

74.1 

dichromate. . . 

KiCnOy 

397 

29.7 

fluoride ... 

KF 

859.9 

108. 

hydroxide . 

KOH 

360.4 

28.6 

mtrate . 

KNO 3 

30$ 

25.4 

Phosphorous acid, hypo. . 

HxPOi 

17.4 

35.0 

Phosphorus . . . 

P 

44.2 

5.03 

oxychloride 

POQs 

2 

19.8 


RbCl 


38.0 

hydroxido. . , 

RbOH 

301 

15.8 

Silicon tetrachloride. 

SiCU 

70.3 

10.9 

Silver 

Ag 

961 

21.07 

bromide ... 

AgBr.... 

430 

12.6 

chloride . . 

AgCl. .. 

451 

30.7 



455 

21.3 

nitrate 

AgNOa 

208 

17.7 

Sodium 

Na 

97 

31.7 

chlorate 

NaClOi. . 

255 

49.0 

chloride . . 

NaCl 

804.3 

124. 

chromate. . . 

NajCrOilOHjO 

23 

39.2 

fluoride 

NaF 

992.2 

186. 

hydroxide i 

1 NaOH 

318.4 

40.0 

nitrate. . . . i 

1 NaNOi 

333 

45.3 

phosphate, dibasic. . . 

NajHP04l2H»0.... 

36.1 

66.8 

sulfate 

NajSOi-lOHjO. . . . 

31 

51.3 

thio*ulfw.te . ...... 

i NajSjOs-SHtO. . . 


47.8 

Stannic bromide. . . . 

SnBr4 

25.5 

6.26 

chloride 

SnCl4 

-33 

8.40 

Strontium chloride. . 

SrCh 

872.3 

25.4 

Sulfur 

S 

119 

13.2 

tnoxide 

, SO» 

-30 

24.0 

Sulf^ic acid . . . . 

! H 1 SO 4 H 2 O 

i 8.56 

39.1 


H 2 SO 4 

1 10.352 

24.0 



acid. pyro-. . . 

H 2 S 2 O 7 

1 35 

17.9 

Thallium bromide. . . . 

TlBr 

I 460 

12.7 

monochlorido 

TlCl 

• 427 

16.6 

Tin 

Sn 

1 232 

14.0 

Titanium tetractil' )ride 

T 1 CI 4 

! -25 

11.8 

Water 

litO 


79.71 

ice from sea water . . . . 

H 2 O 

i -r8.7 

54.0 

Zinc . . 


i 419 

28.13 

nitrate . 

Zn(N03)2*6H20 

36.4 

31.1 
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HEAT OF FUSION (Contixiued) 

Organic Compounds 


Name 

Formula 

Temperature, 

°C. 

Heat of 
Fusion 
Cal. 

(15°)/g 

Aoetio acid 

CHxCOiH 

16 58 

44.7 



10.7 

43.2 

Acetone 

(CH3 )jCO 

-95.5 

23.4 



-94.6 

19.6 

Acrylic acid 

CjHsCOsH 

13 

37.0 

AUocinnamic acid 

C6H3C2HjC02H. 

58 

27.4 

o-Aminobenzoic acid . . . . 

HjNCeH4CC)jH. 

145 

35.5 



180 

38.0 

p-Aminobenzoic acid. 


188.5 

36.5 

tert.-Amyl alcohol 

C6 Hii 6 h. . - . 


12 5 

Anethole . . 

C8H6C«H40CH3 ... 

21.5 

25 8 

Aniline. . . 

CflH3NH2. . . 

-7.03 i 

21.0 

Anthracene . . 

CmHio. . 

216,55 

38.7 

Anthraquinone 

(CeH4)2(CO)2 . . 

282 

37.5 

Azobenzene . 

(C6H6N)2.... 

69.1 i 

28.9 



66 1 

28.0 



68 1 

32.4 

Azoxybenzene 

(C6Hk)20Ns. 

34 6 1 

21.6 

Benzene 

CflHe. . . 

5.42 ' 

30 . 3 



5 . 40 1 

30.2 

Benzil... 

(CelUCOs. ! 

94 94 1 

22 2 

Benzoic acid . . 

CeHsCOsH.. . 

1 121 8 i 

33 9 

Benzophenone 

(CeHOiCO.... 

I 48 25 ■ 

23 5 

Benzylanilme 

CeHbNHCTll:. 

36 

21.9 

Broinal hydrate . . . 

CBriCHOHzC. . . 

I 46 

16.9 

Bromocamphor. . . 
o-Bromochlorobenzene 

CioHuBrO 

C«H4BrCl 

-12 b 

41 6 

15 4 

m-Bromochlorobenzone , 


-21 2 

15.3 

p-Bromochlorobenzene . 


64.6 

23 , 4 

o-Bromoiodobenzene . 

CeHiBrI. . 

21 1 

12 2 

m-Bromoiodobenzene 


-9 3 

: 10.3 

j>-Bromoiodobenzene . 


90 1 

16.6 

p-Bromophenol . . 

HOC«H4Br 

64 

1 20 5 

p-Broniotoluene . . 

CH«Cai4Br 

27 6 1 

20 9 

n-BuWl alcohol . ... 

C4HflOH 

-89 2 

29.9 

tert. -Butyl alcohol . . 

C4H»0H . 

25 45 

i 



25.4 

21.9 

n-Butync acid. 

CiHtCOsII . 

1 ^ 

I 30 1 

n-Capric acid 

CgHi»C02li 

31 2 

1 38.9 

n-Caprylic acid 

C7HUCO2H . 

16 34 

i 35 4 

Carbazole 

CiallflN.... 

236 

42.1 

Carbon tetrachloride . . 

CCI4 . 

-24 

' 4 16 

Carvoxime (d) 

CioHuNOil 

71 5 

23 3 

Carvoxime (!)• 


71 

1 23 4 

Carvoxime (dl) . 


91 

24.6 

Catechol . . . 

CcH4(On)2.' 

104 3 

49 4 

Cetyl alcohol . 

CiftHaaOH 

47 

33 8 

Cinnamic acid 

CeHiCjHaCOjH 

133 

36 5 

anhydride . 

(CfiH4C2H4C0)20 

48 

28 1 

Chloral alcoholate 

CClsCHO CaHeOH 

9 

24 0 

hydrate . 

CCbCHOHjO 


33 2 

Chloroacetic acid (a) 

ClCHjCOaH 

61 2 

31 1 

(fl) - 


56 

35 1 

p-Chloroaniline . 

HjNCoH4C1 

69 

37 2 

o-Chlorobenzoic acid 

CIC6H4CO2H 

140.2 

39 3 

m-Chlorobenzoic acid 


154.25 

1 36 4 

p-Chlorobcnzoic acid 


239 7 

1 49 2 

1 
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HEAT OF FUSION (Contiiiued) 

Organic Compounds 



m-ChloronitrobenaeDc ... C1 C,jH4N02. 


p-Chloronitrobenzene . . 

p-Cresol 

Cyanamide 

Cyclohexanol 

Dibenzyl . . .... 

o-Dibromobenzeno 

m-Dibromobenzene 

p-Dibromobcnzonc 

Dibromophenol (li, 4) . . . 
Dichloroacetic acid 
o-Dichlorobenzenc .... 
m-Dichlorobenzene . . . 

p- Dichlorobenzene 

o-Diiodobenzent 

ni-Diiodobenzene 

p-Diiodobenzene 

Dimethyl tartrate (d' . . . 
Dimethyl tartrate (dl) 

o-Dinitrobenzene 

m-Dimtrobenzene 

p-Dinitrobenzene ... 

Dinitrotohiene (2, 4) 

Diphenyl 

Diphenylamine . . 

Diphenylmcthane ... 
Etnyl alcohol 

Ethylene dibroinidc 

Elaidic acid 

Formic acid 

Glutahc acid 

Glycerol 

Glycol 

Hydrazobenzene ... • 
Hydrocinnamic acid 
p-Iodotoluene ... 

n-Lauric acid 

Levulinic acid 

a-Menthol (b 

Methane 

Methyl alcohol . . 


cinnamate . . . . 

fumarate. 
oxalate... 
phenylpropu lat( 
aucdnate • • • • 

JMyriatic acid 

Naphthalene 

a-Naphthol 

^-Naphtliol 

a-Naphthylaiiniie. . . 


CH8CflH40H. 

H 2 NCN 

CeHu(On)... 
(C«H6CH2)i. . 
CeHiBrz 


HOCoHaBr 2 . . 
CI 2 CHCO 2 H. 
CeHiCh 


(CH0II)j(C02CH3)2 . . 

c«H4(NOtys’ . . . y y. ' 


CH8C«H8(N02)». 

(C«il*)2 

(C6H6)2NH 

CtHiOH 


(CUtBrU. 

Ci7H88C02H 

HCOaH 

^H2)8(C02H)2 

C8H8(0H)8 

(CH-OH)t 

(C«H6NH)2 

CdHjCzIDCOtH 

IC6H4CO2H 

CiiHmCOsH 


CH8C0(CH2)jC02n. 

C 10 H 19 OH 

CH4 

CHaOH 


CtHsCiHiCOaCHa. . . . 

(CHCOtCHa)! 

fCOaCHa)! 

CeHsCaCOaCHj 

(CHzCOtCHa)* 

CiaHaTCOjH 

CioH« 

C 10 H 7 OH 


43.8 
44.16 
82 

34 

42.9 

23.2 
51 
18 

-6.9 

86 

12 

10.8 

-17.6 

-24.4 

52.7 

23.4 

34.2 
129 

49 

87 

116.93 

90.08 
173.5 

70 

71 

53.4 

26.3 
-114.4 

9.65 

47 
8.0 

90.3 
18 

-11.5 

-12.3 

134 

48 
34 

43.85 

33 

42 

-182.6 

-97 

-97.8 

34.5 
102 

49.5 
18 
18 


o-Nitroaniline 


HaNC^HtNOz, 




H£AT OF FUSION (Continued) 

Obqanic Compounds 


Name 


Formula 


Temperature, 

°C. 


Heat of 
Fusion 
Cal. 
(15°)/g 


m-Nitroaniline 

^Nitroaniline 

Nitrobenzene 

o-Nitrobenzoic acid 
m-Nitrobenzoic acid 
p-Nitrobenzoic acid. 
a-Nitronaphthalcne . 
o-Nitrophenol 


HaNCeHeNOj 


CdHzNOa 

OtNCeHdCOaH 


C 10 H 7 NO 1 . . . 
HOCdHdNOa 


Palmitic acid 

Paraffin 

Paraldehyde 

Phenanthrene. . . . 

Phenol 

Phenylacetic acid 


CuHsiCOiH 


(CHsCHO)!... 

C 14 H 10 

CeHiOH 

CeHsCHaCOall 


Phenylhydrazine 

iso-Propyl alcohol 

Quinol 

Quinone 

Keaorcinol 

Spermaceti 

Stearic acid 

Stilbene 

Succinic anhydride . 

Succinonitnle 

Thymol 

Tolane. . . 

o-Toluic acid 

m-Toluic acid 

p-Toluic acid 

p-Toluidine 

Tribromoanilino (2, 4, G) . 
Tribromophenol (2, 4, 6) , 

Trichloroacetic acid 

Trinitroglycerol 

metastable form . . . . 
stable form ... 


CdHzNiH,. 
CzHtOH. . . 
C«H4(OH)a 
C 6 H 4 O*. . . . 
CeH4(OH)a 


CitHwCOjH.... 

(CeHfiCH)* 

(CHaC0)*0 

(CHzCN)* 

CioHuOH 



CHiCzHdCOiH. 


CHiC«H4NH2, 
HzNCdHjBra 
HOCsHzBra. . 
CaiCOzH.... 
CaHt(NO,)z.. 


111.8 

41.0 

147 5 

I 36.5 

5.72 

22.5 

145.8 

40.1 

141.1 

i 27.6 

239.2 

52.8 

56 

26.4 

42.8 

26.8 

44.51 

30.9 

55 

39.2 

52.40 

36.10 

12.6 

25.0 

98.2 

24.3 

25.37 

29.0 

74.9 

26.4 

76.68 

30.0 

77 

32.0 

22.1 

36.3 

-88.5 ! 

21.0 

172.3 

58.8 

112.85 

40.9 

109 65 

46.2 

43.9 

36.98 

64 

47.6 

124 

39.0 

119 

48.7 

54.5 

11.7 

48.5 , 

27.5 

60 

28.7 

103.7 

35.4 

108.75 

27.6 

179 6 

39.9 

40.01 

39.9 

122 i 

16.8 

93 

13.4 

59.1 

8 6 

12.3 

23 0 

13 

33.2 


5.21 


Tnnitrotoluene (T. N, T.) 

TripLenylmethane 

Tristeann 

n-Undecylic acid (<*).. 
n-Undecylic acid (fi) . 

Urethane 

Veratrol (1,2) 

WaxtCBees’) 

p-Xylene 


CHiCeHiCNOOa. . . 
(C«H»).CH 

(Ci7H8»C03)*C.H4. . 

CioHwCOaH 


HzNCOzCtHz 

CeH4(OCH«)3 


C*H4(CH8)a 


79 

92.3 

56 

28.25 


48.7 

22.7 

61.8 
16 


22.3 

17.8 
45.6 
32 2 

42.9 

40.9 
27.5 

42.3 

39.3 
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HEAT OP VAPORIZATION 

Elements and Inorganic Compounds 





Heat of 

Name 

Formula 

Temperature* 

Vapori- 

zation 

Cal. 




(15«)/g* 

Air 



50.97 

Ammonia 

NHa 

-33.4 

327.1 



-20 

317.6 



-10 

309.7 



0 

301.6 

Ammonium chloride . . . 

NH 4 CI (solid) 

350 

78.9 


A 

— 186 

37.6 

Boron chloride 

BCla 

10 

38.2 

Bromine 

Br 

63 

43.7 

Carbon dioxide 

COa 

-60 

87.2 



-50 

83.4 



-40 

79.6 



-30 

71.4 



-20 

66.9 



-10 

61.4 



0 

55 0 



10 

46.6 



20 

35.1 



30 

11.9 


CO 

-192 

50.4 

Chlorosulfomc acid 

ClSOaH 

151 

110.2 


He 

-268 6 

6. 

Hydriodic acid 

HI 

-37 2 

33 9 

Hydrobromio acid. . . , 

HBr 

-69 9 

48.7 

Hydrochloric acid 

HCl 

-84.3 

98 7 

Hydrofluoric acid . . . 

HF... 

' 17 

360.8 

Hyiogen 

sulfide 

Hi 

-252 8 

108. 

HaS 

-61.4 

131.9 

Iodine . • 


184 

23.95 

Mercury 


357 

65. 

Nitric acid 

UNO*/. ' 

86.0 

114.9 

Nitrogen 

Na 

-195.55 

47.6 

tctroxide. . . 

NaO* 

18 

93.4 

Oxygen 

Oa 

-182 9 

50.9 

Phosphorus.,.. 

P 

287 

130. 

Phosphorus trichloride 

PCI 3 .. . - 

78 

51 4 

Silicon tetrachloride . 

S 1 CI 4 

57 


Stannic chloride ... 

SnCh. ... ... 

112 

! 30.3 

Sulfur chloride 

SaCla . ... 

138 

49 5 

dlioxide 

SOa 

-10 08 

94.9 


i 0 

91.3 



10 

87.7 



20 

84 1 



30 

80.8 



40 

71.2 



50 

73.8 



60 

70.3 

pentoxydichlondc 

SaOjCla 

140 

61.2 

tnoxidc 

SOa. ... 

53 

118.5 

Sulfuric acid 

HaS04. . . . 

326 

122.1 

oxychloride.. .. •• 

SOaCla 

69.1 

49.4 

Bulfurous oxychloride . . 

SOClt 

82 

54.5 

citicr - 

HaO 

0 

595 . 9 



10 

590.4 



20 

584.9 



30 

579.5 


* Gram calories (ISX) per gram. 
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HEAT OF VAPORIZATION (Contmued) 
Elements and Inorganic Compounds 


Name 

Formula 

i 

Temperature, 

oc 

Heat of 
Vapori- 
zation 
Cal. 
(15°)/g 

“Water 

H 2 O 

40 

674.0 



50 

568.5 



GO 

563.2 



70 

557.5 



80 

551.7 


1 

90 

645.8 



100 

539.65 



110 

532.9 

1 


120 

526.7 



130 

518.5 



140 

511 1 



150 

503.5 



160 

495 6 



170 

487 2 

i 


180 

478 6 
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HBAT OF VAPOSIZilTION (Contetted) 

Organic Compounds 


Name 


Formula 


Temperature, 


Heat of 
Vapori- 
sation 
Cal. 


Acetaldehyde . 

Acetic acid 

anhydride 

Acetone 

Acetonitrile 

Acetyl chloride 

AUyl alcohol 

n-Amyl alcohol ... . 

iso- Amyl alcohol 

n-Amyl bromide 
n-Amyl ether. 
n-Amyl iodide ... 
iso- Amyl iaobutyrate .. . 
iso- Amyl n- valerate 
Amylene. . 

p-Anethole 

Benzene 

Butane 

iso-Butane 


CHzCHO. ... 

CHaCOzH 

(CH,CO)aO. . . 

^Ha)*CO 

CH.CN 

CHaCOCl... 

CaH.OH 

CaHaOH 

CaHaBr 

(CiHu)sO.... 

CaHal 

CaH7CO*CsHa 

CaHaCOaCaHa 

CfiHio 

CaHaOCHs... . 

C«H6 

CaHxo 


[\'Bnt>l alcohol 
iso-Bvityl alcohol 
wee. -Butyl alcohol 
tertrButyl alcohol 
n-Butyl formate 
iso-Butyl formate 
o-Butyl iodide « . 
iso-Butyl n-valeratt 
iso-Butyl isovalerate 
n-Butyric acid. . 
ISO-Butyric acid 
n-Butyronitrile . 
Carbon disulfide 
tetrachloride 
Carvacrol . . . 
Chloral .... 

hydrate 
Chloroform 
Cyanogen 
chloride . 


CiHaOH 


HCOtCiHa... . 


CaHal 

CaHaCOaCaHa 


CdHTCOjH . . . . 
CaHrCOaH...- 

CxHtCaN 

CS* 

ecu 

CioHuOH 

CCUCHO 

CUCCHOHaO 
CHCli 


p-Cymene . 
Uichloroacetic acid 
u- Decane. 

Diethyl carbonate 
ketone . 
Diethylamine 
Dimethyl carbonate 
Ethane 


C10H14 

CUCHCOaH. 

CioHaa 

CO(OCiHa)a 
(CaHa)aCO. . 
(CaHa)aNH. 
CO(OCHa)a.. 
CaH« 


Ethyl acetate 
alcohol . . . 
bromide . . 
oaprylate 
chloride 


CHaCOaCaHi.. 

CaHaOH 

CaHaBr 

CtHiaCOaCaHa 
CaHaCl 


1 

21 

136. 

118.3 

96.8 

137 

66.2 

66.1 

124.5 

80 

174. 

51 

78.9 

96 

163. 

131 


130.2 

119.8 

129 

48.3 

170 

69.5 

155 

47.6 

168 

57.6 

187 

56.2 

12.5 

76.0 

232 

71.4 

80.2 

94.3 

0 

91.5 

10 

82.4 

-10 

87.5 

116.8 

141. 

106.9 

138. 

98.1 

134. 

83 


105.1 i 

86.8 

97.0 

78.5 

129.5 

45.9 

169 

67.8 

169 

60.5 

163.5 

114.0 

154 

111.6 

117.4 

114.9 

46.25 

84.1 

76.76 

46.4 

237 

68.1 


54.0 

96 

132. 

61.5 

59.0 

0 

10.3 

13 

135. 

176 

67.6 

194.4 

77.2 

160 

60.2 

126 

73.1 

101 

90.8 

58 

91.0 

90 

88.2 

0 

76.0 

-20 

87.0 

-40 

97.5 

-90 

127. 

0,0 

102.0 

78.3 

204. 

38.4 

50.9 

207 

60.5 

4.7 

92.95 

15.0 

92.5 

20.0 

92 2 

25.0 

92.0 
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HEAT OP VAPOBIZATION (Continued) 

Oboanic Compounds 


Heat of 


Name 


Formiila 


Temperature, 

°C. 


Vapori- 

zation 


(15")^ 


Ethyl 
ether . . 
formate 
iodide 
nonylatc 
propionate 
Ethylene bromide 
chloride. 

oxide 

Ethylamine 
Ethylidene chloride. 

Formic acid 

Furane 
Furfural 
Glycol . 

Hydrocyanic acid 

Methane . . - 

Methyl acetate 

alcohol 

n-butyrate 
chloride 

ethyl ketone . 
ethyl ketoxime. . 
formate. . . . 

io^de . 
iaobutyratc ... 
isopropyl ketone 
propionate. . 
Methylene chloride 
Naphthalene . . 
Nitromethane ... . 

iso-Pentane .... 
Piperidine 

Propane 


(CiU.hO 

iiCOaC2H5 

C2H6I . . . 

ChHnCOiCait 

C2H*C02C2ll^ . . 
(CHjBr)?. 

(CHtCl)2 

(CH2)«0 

C 2 H 6 NH 2 .. . 

CHaCHCh 

HCOjH 

(CIDaC) 

CiHsOCHO . . . 
(CH20H)2. . 

HCN 

CH* 

CH 1 CO 2 CH 3 . . 

CHaOH 

C 3 H 7 CO 2 CH 3 
CHaCl 

CHaCOCalH . . 

CiHaNOII 

HCOrCHa 

CHal 

CaHrCOaCHa... . 

CiHioCO 

CsH6C02CH»... 

CH 1 CI 2 

CioH. . ... 

CHaNO? 


CaHiiN 

CaH* 


Propionic acid . . 
Propiouitrilo 
n-Propyl acetaU- 
n-Propyl alcohol 
iBo-Propyl alcohol 
n-Propyi formate 
Pyridine. 

Tetrschloroe thane- 1, 1, 

2 , 2 

Tetrachloroet hy len e 
Trichloroethylene 
Turpentine . 
ii> Valeric acid . 

Iso- Valeric acid 
n-Valeronitrile. . .. . 


CsHaCOaH... 
CtHtCN . 
CHaCOiCiHy 
CalEOlJ 

HCOjCallr ' 
C»HaN. ... 


(CHCh)** . 
{CCh)" 
C 2 HCla 
CioHjo . 
CaUCOjH 


C4H»CN'. 



34.6 

83.9 

63.3 

97.2 

71.2 

46.6 

227 

68.1 

97.6 

80.1 

130 8 

46.2 

0.0 

86.3 

82.3 

77.3 

13 

139. 

16 

14.6 

0 0 

76.7 

60 

67.1 

101 

120.0 

31 

96.3 

160.5 

107.6 

197 

191. 

20 

210. 

-159 

138. 

0 0 

114 0 

50.3 

98.1 

64.7 

262.8 

102 6 

79.8 

-23.8 1 

102.3 

20.0 

95.3 

78.2 

106.0 

182 

116.9 

31.3 

112.4 

42 

45.9 

91.1 

78.1 

92 

89.8 

79 0 

87.5 

40.6 

78.6 

218 

76.6 

99 9 

135. 

13 

88.7 

106 

89.4 

20 

83 4 

0 

89.6 

-20 

95.3 

-30 

98,0 

139 3 

98.8 

97 

134. 

100 4 

80.3 

97 2 

164. 

82 3 

169. 

80.0 

88.1 

114 1 

107.4 

145 0 

55 , 1 

120 7 

60 1 

85 7 

67.3 

156 

68.6 

184 6 

103.2 

176.3 

101. 1 

129 

96.3 
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CHANGE IN VOLUME DUE TO FUSION 

The table gives the variation in volume expressed in o.cm. for one gram 
of the aubatance. 


Substance. Variation, cm. Observer. 


Aluminum -f 0.01 9 Toepler, 1894 

Bismuth -0.0034 Toepler, 1894 

Cadmium +0.0064 Toepler, 1894 

Iron —0.0085 Wrightson, Roberts, 1881 

Lead +0.0034 Toepler, 1894 

Tin +0.0039 Toepler, 1894 

Water -0.083* Toepler, 1894 

Zinc +0 . 0105 Toepler, 1894 


‘^For one cubic centimeter. 


FIXED TEMPERATURE FOR THERMOMETER 
CALIBRATION 

Corrections for pressure are indicated by equations in which p indicates pres- 
sure in millimeters of mercury, and t the boiling point at normal pressure. 

Points designated by an asterisk (*) are suggested by £. F. Mueller as base 
points to be used in defining a Standard Worldng Scale. 


Temperature 

thermo- 

Substanoe Point dynamic Condition or correction 

scale ®C 


Hydrogen Boiling —262 75 +0.0044 (p— 760) 

Nitrogen Vapor —195 80 +0.0109 (p— 760) 

pressure 

UquidOa* Vapor —183 00 +0.0126 (p— 760) 

pressure — 0.0000065 (p— 760)* 

Isopentane Freezing — 159 6 

Methylcyclohexane .... Freezing —126 3 

Ether Rapid —116 3 

freezing 
or slow 
melting 

Carbon disulfide Freezing — 111 6 

Toluene Freezing — 96.1 

Ethyl acetate Freezing — 83 6 

Solid COj* Vapor — 78 51 +0.01595 (p— 760) 

pressure -0.000011 (p-760)* 

Chloroform Freezing — 63 5 

Chlorobenzene Freezing — 46 2 

Mercury* Freezing — 38 87 

Carbon tetrachloride. . Freezing — 22 9 

Ice* Melting 0 000 

Sodium sulfate Transi- 32 384 

tion 

Ethyl alcohol Boiling 78 26 76 cm. variation 0.34° per cm. 

Benzene Boiling 80.0 76 cm. variation 0.43° per cm. 
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FIXED TEMPERATURE FOR THERMOMETER 
CALIBRATION (Continued) 


Substance 

Point 

Temperature 
thermo- 
dynamic 
scale °C 

Water* 

Boiling 


Chlorobenzene 

Boiling 

132 

Xylene (m.) 

Boiling 

138 8 

Aniline 

Boiling 

184 61 

Toluidine (o.) 

Boiling 

199 7 

Naphthalene 

Con- 

217 96 

Tin 

densing 

Freezing 

231 86 

Diphenylamine 

Benzophenone 

Boiling 

302 

Con- 

305 9 

Cadmium ... 

densing 

Freezing 

320.9 

Lead 

Freezing 

327 4 

Mercury 

Boiling 

356 9 

Potassium di chromate 

Melting 

397 5 

Zinc . 

Freezing 

419 45 

Sulfur’^ 

Con- 

444 60 

Potassium sulfate. . 

densing 

Inver- 


Antimony* 

sion 

Freezing 

630 5 

30.5 NaCl+69.5 

Melting 


Na2S04 

Aluminum (99.85^^ ) 

Freezing 

658 9 

Potassium chloride 

Melting 

770 3 

Sodium chloride 

Melting 


Sodium sulfate 

Melting 

884 7 

Silver* 

Freezing 

960 5 

Gold* 

Freezing 

1063 

Potassium sulfate 

Melting 

1069 1 

Copoer 

Lithium metasilicate 

Freezing 

1083 

Melting 

1202 

Diopside 

Melting 

139.5 

Nickel 

Melting 

1452 

Palladium 

freezing 

Freezing 

1555 ±2 

Anorthite 

Melting 

1.555. 

Platinum 

Melting 

1755. rb6 

Alumina 

Melting 

2000. 

Tungsten 

Melting 

3370. i30 


Condition or correction 


•f 0.0367 (p— 760) -0.000023 
(p-760)2 

76 cm. variation 0.60° per c 

76 cm. variation 0.60° per c 

76 cm. variation 0.51° per c 

76 cm. variation 0.68° per cm. 

4-0.2075 «4-273.1) logio 

(p/760) 


4-0.104 (/ + 273.1) logio 
(p/760) 


+ 0.0909 (p— 760) -0.000048 

(p— 760)'^ 


Approx. To be determined 
with resistance thermom- 
eter. 


(reducing atmosphere) 


[(reducing armosphere) 
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PRESSURE OF AQUEOUS VAPOR 

Vapor Pressure of Ice 

Pressure of aqueous vapor over ice in mm of Hg for temperatures from 
-98toO°C. 


Temp. 

0 

2 

4 

6 

8 

-90 

000070 

000048 

000033 

000022 

000015 

-80 

00040 

.00029 

00020 

.00014 

.00010 

-70 

00194 

00143 

00105 

00077 

00056 

-60 

00808 

00614 

00464 

00349 

.00261 

-50 

.02955 

0230 

0178 

0138 

.0106 

-40 

.0966 

.0768 

0609 

0481 

.0378 

-30 

2859 

2318 

.1873 

.1507 

.1209 

Temp. 

0 0 

0 2 

0 4 

0 6 

0 8 

-29 

0 317 

0 311 

0 304 

0.298 

0 292 

-28 

0.351 

0 344 

0 337 

0 330 

0 324 

-27 

0 389 

0 381 

0 374 

0 366 

0.359 

-26 

0 430 

0 422 

0 414 

0 405 

0 397 

-26 

0 476 

0 467 

0 457 

0.448 

0 439 

-24 

0 526 

0 515 

0 505 

0.495 

0 486 

-23 

0 580 

0 569 

0 558 

0 547 

0 536 

-22 

0 640 

0 627 

0 615 

0 603 

0 592 

-21 

0 705 

0 691 

0.678 

0.665 

0 652 

-20 

0 776 

0 761 

0 747 

0 733 

0 719 

-19 

0 854 i 

0 838 

0 822 

0 806 

0 791 

-18 

0 939 

0 921 

0 904 

0 887 

0 870 

-17 

1 031 

1 012 

0 993 

0 975 

0 956 

-16 

1 132 

1 111 

1 091 

1 070 

1 051 

-16 

1 241 

1 219 

1 196 

1 175 

1 153 

-14 

1 361 

1 336 

1 312 

1 288 

1 264 

-13 

1 490 

1 464 

1 437 

1 411 

1 386 

-12 

1 632 

1 602 

1 574 

1 546 

1 518 

-11 

1 785 

1 753 

1 722 

1 691 

1 661 

-10 

1 950 

1 916 

1 883 

1 849 

1 817 

- 9 

2 131 

2 093 

2.057 

2 021 

1 985 

- 8 

2 326 

2 285 

2 246 

2 207 

2 168 

- 7 

2 537 

2 493 

2 450 

2 408 

2 367 

- 6 

2 765 

2 718 

2 672 

2.626 

2 581 

- 6 

3.013 

2 962 

2 912 

2.862 

2 813 

- 4 

3 280 

3 225 

3 171 

3 117 

3.065 

- 3 

3.568 

3 509 

3 451 

3 393 

3.336 

- 2 

3.880 

3 816 

3 753 

3.691 

3 630 

- 1 

4 217 

4 147 

4 079 

4 012 

3 946 

- 0 

4.579 

4 504 

4.431 

4 359 

4 287 
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VAPOR PRESSURE OP WATER BELOW 100°C 


PreBBure of aQueous vapor over water in mm of Hg for temperatures from 
— 15.8 to 100®C. Values for fractional degrees between 50 and 89 were 
obtained by interpolation. 


Temp. 

0 0 

0 2 

0 4 

0 6 

0.8 

-16 

1 

436 

1 

414 

1 

390 

1 

368 

1 

345 

-14 

1 

.560 

1 

534 

1 

511 

1 

485 

1 

460 

-13 

1 

.691 

1 

665 

1 

637 

1 

611 

1 

585 

-12 

1 

.834 

1 

.804 

1 

776 

1 

748 

1 

720 

-11 

1 

987 

1 

955 

1 

924 

1 

893 

1 

863 

-10 

2 

149 

2 

116 

2 

084 

2 

050 

2 

018 

- 9 

2 

326 

2 

289 

2 

254 

2 

219 

2 

184 

- 8 

2 

514 

2 

475 

2 

437 

2 

399 

2 

362 

- 7 

2 

715 

2 

674 

2 

633 

2 

593 

2 

553 

- 6 

2 

931 

2 

887 

2 

843 

2 

800 

2 

757 

- 6 

3 

163 

3 

115 

3 

069 

3 

022 

2 

976 

- 4 

3 

410 

3 

359 

3 

309 

3 

259 

3 

211 

- 3 

3 

673 

3 

620 

3 

567 

3 

514 

3 

461 

- 2 

3 

956 

3 

898 

3 

841 

3 

785 

3 

730 

- 1 

4 

258 

4 

196 

4 

135 

4 

075 

4 

016 

- 0 

4 

579 

4 

513 

4 

00 

4 

385 

4 

320 

0 

4 

579 

4 

647 

4 

71.5 

4 

785 

4 

855 

1 

4 

926 

4 

998 

5 

070 

5 

144 

5 

219 

2 

5 

294 

5 

370 

5 

447 

5 

525 

5 

605 

3 

5 

685 

5 

766 

5 . 

848 

5 

931 

6 

015 

4 

6 

. 101 

6 

187 

6 

274 

6 

363 

! 

. 453 

6 

G 

543 

0 

635 

6 

728 

6 

822 

i ^ 

917 

6 

7 

013 

7 

111 

7 

209 

7 

309 

i 7 

411 

7 

7 

513 

7 

617 

7 

722 

7 

828 

7 

936 

8 

8 

045 

8 

155 

8 

267 

8 

380 

, 8 

494 

9 

8, 

,609 

8 

727 

8. 

845 

8 

965 

! 

086 

10 

9 

209 

9 

.333 

9 

458 

9 

585 

9 

.714 

11 

9 

844 

9, 

976 

10 

109 

10 

244 

10 

.380 

12 

10. 

518 

10, 

658 

10 

799 

10 

941 

11 

085 

13 

I 11 

231 

11 

379 

11 

528 

11 

680 

11 

,833 

14 

11 

987 

12 

144 

12 

302 

12 

462 

12 

,624 

16 

12 

.788 

12 

953 

13 

121 

13 

290 

13 

461 

16 

13 

.634 

13 

.809 

13 

987 

14 

166 

14 

.347 

17 

14 

530 

14 

715 

14 

903 

15 

092 

15 

284 

18 

M 

477 

15 

673 

15 

871 

16 

071 

16 

272 

19 

1 

10 

477 

16 

,685 

16 

894 

17 

105 

17 

,319 


IH'dij 


VAPOR PRESSXTRE OF WATER BELOW 100°C (Continued) 


Temp . 

°C 

0 0 

0 2 

0.4 

0.6 

0.8 

20 

17.535 

17.753 

i 17.974 

18.197 

18.422 

21 

18.650 

18.880 

1 19.113 

19.349 

19.587 

22 

19.827 

20 070 

j 20.316 

20.565 

20 815 

23 

21 068 

21.324 

1 21 . 583 

21.845 

22.110 

24 

22.377 

22.648 

1 22.922 

23.198 

23.476 

26 

23.756 

24.039 

24.326 

24.617 

24 912 

26 

25 209 

! 25.509 

i 25.812 

26.117 

26.426 

27 

26.739 

1 27.055 

27 374 

27.696 

28 021 

28 

28.349 

28.680 

29.015 

29.354 

29.697 

29 

30.043 

1 30.392 

30.745 

31.102 

31.461 

30 

31.824 

32.191 

32 561 

32.934 

33.312 

31 

33.695 

34 082 

34 471 

34 864 

35 261 

32 

35.663 

36 068 

36.477 

36.891 

37 308 

33 

37.729 

38 155 

38 584 

39.018 

39 457 

34 

39.898 

40.344 

40.796 

41.251 

41.710 

35 

42 175 

42.644 

43 117 

43 . 595 

44 078 

36 

44 563 

45 054 

45 549 

46 050 

46 556 

37 

47.067 

47 582 

48.102 

48.627 

49.157 

38 

49.692 

50 231 

50 774 

51.323 

51 879 

39 

52.442 

53.009 

53.580 

54.156 

54 737 

40 

55.324 

55 91 

56 51 

57.11 

57 72 

41 

58.34 

58 96 

59 58 

60.22 

60 86 

42 j 

61 50 

62.14 

62.80 

63.46 

64 12 

43 1 

64 80 1 

65.48 

66.16 

66.86 

67 56 

44 i 

68.26 

68 97 

69.69 

70.41 

71 14 

46 

71 88 

72 62 

73.36 

74.12 

74 88 

46 

75.65 

76.43 

77.21 

78 00 

78.80 

47 

79 60 

80 41 

81 23 

82.05 

82 87 

48 

83 71 

84 . 56 

85.42 

86.28 

87.14 

49 

88.02 

88.90 

89.79 

90.69 

91.59 

60 

92.51 

93.5 

94,4 

95.3 

96 3 

51 

97 20 

98.2 

99.1 

100.1 

101.1 

52 

102 09 

103.1 

104.1 

105 1 

106.2 

53 

107 20 

108.2 

109.3 

110 4 

111 4 

54 

112.51 

113.6 

114.7 

115.8 

116.9 

65 

118.04 1 

119.1 

120.3 

121.5 

122.6 

56 

123 80 

125.0 

126.2 

127.4 

128.6 

57 1 

129.82 

131.0 

132.3 

133.5 

134.7 

58 

136.08 

137 3 

138.5 

139.9 

141.2 

59 

142.60 

143.9 

145.2 

146 6 

i 148.0 
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VAPOR PRESSURE OF WATER BELOW 100"C (Continued) 


Temp. 

“C 

! ° 

0 

0 

.2 

0 

4 

60 

149 

.38 

150 

.7 

152 

.1 

61 

156 

.43 

157 

.8 

159 

3 

62 

163 

.77 

165 

.2 

166 

.8 

63 

171 

.38 

172 

.9 

174 

.5 

64 

179 

.31 

180 

.9 

182 

.5 

65 

187 

.54 

189 

2 

190 

9 

66 

196 

.09 

197 

.8 

199 

.5 

67 

204 

.96 

206 

.8 

208 

.6 

68 

214 

.17 

216 

.0 

218 

.0 

69 

223 

.73 

225 

.7 

227 

.7 

70 

' 233 

.7 

235 

.7 

237 

7 

71 

243 

.9 

246 

.0 

248 

2 

72 

254 

.6 

256 

.8 

259 

0 

73 

265 

.7 

268 

.0 

270 

2 

74 

277 

2 

279 

4 

281 

8 

76 

289 

1 

291 

5 

294 

0 

76 

301 

4 

303 

8 

306 

4 

77 

314 

1 

316 

6 

319 

2 

78 

327 

3 

330 

0 

332 

8 

79 

341 

0 

343 

8 

346 

6 

80 

, 355 

.1 

358 

0 

361, 

0 

81 

' 369, 

,7 

372 

6 

375 

6 

82 1 

' 384. 

9 

388 

0 

391. 

2 

83 j 

400. 

6 

403 

8 

407. 

0 

84 , 

416. 

8 

420 

2 

423. 

6 

85 

433. 

6 

437. 

0 

440. 

4 

86 

450 

9 

454 

4 

458 

0 

87 

468. 

7 

472. 

^ I 

476. 

0 

88 

487. 

1 

491. 

0 

494. 

7 

89 

506. 

1 

510. 

0 1 

513. 

9 

90 

525. 

76 

529. 

77 

533. 

80 

91 

546. 

05 

550. 

18 

554 

35 

92 

566. 

99 

571. 

26 

575. 

55 

93 

588. 

60 

593. 

00 

597. 

43 

94 

610. 

90 

615. 

44 

620. 

01 

96 

633. 

90 

638. 

59 

643. 

30 

96 

657. 

62 1 

662. 

45 

667. 

31 

97 

682 

07 

687 

04 ; 

692 

05 

98 

707. 

27 

712. 

40 

717. 

56 

99 

733. 

24 

738. 

53 ; 

743. 

85 

100 

760. 

00 

765. 

45 

770. 

93 

101 

787. 

57 

793 

18 

798 

82 


296.4 
308 9 
322.0 
335.6 

349.4 


537.86 
558.53 

579.87 
601.89 
624.61 

648 05 
672 20 
697.10 
722 75 
749.20 

776.44 

804.50 


541.95 

562.75 

584.22 

606.38 

629.24 

652.82 
677 12 
702.17 
727.98 
754.58 

782.00 

810.21 



VAPOR PRESSURE OP WATER ABOVE 100» C. 

Based on values given by Keyes in the International Critical Tables. 


Temp. 

Pressure 

Temp. 

op 

Temp. 

Pressure 

Temp, 

op 

mm 

Pounds 
per 
sq. in. 

mm 

Pounds 

per 

sq. in. 

100 

760 

14 696 

212 0 

145 

3116 76 

60 268 

293 0 

101 

787 61 

15 228 

213 8 

146 

3203 40 

61 944 

294 8 

102 

815.86 

15 776 

215 6 

147 

3292 32 

63.663 

296 6 

103 

846 12 

16 342 

217 4 

148 

3382 76 

65 412 

298 4 

104 

876 06 

16 921 

219 2 

149 

3476.24 

67 220 

300 2 

106 

906 07 

17.521 

221 0 

150 

3570 48 

69 042 

302 0 

106 

937 92 

18 136 

222 8 

151 

3667 00 

70 908 

303 8 

107 

970 60 

18 768 

224 6 

152 

3766 56 

72 833 

305 6 

108 

1004 42 

19 422 

226 4 

153 

3866 88 

74 773 

307 4 

109 

1038.92 

20 089 

228 2 

154 

3970 24 

76 772 

309 2 

110 

1074 56 

20 779 

230 0 

155 

4075 88 

78 815 

311 0 

111 

1111 20 

21 487 

231 8 

156 

4183 80 

80 901 

312 8 

112 

1148 74 

22 213 

233 6 

157 

4293 24 

83 018 

314 6 

113 

1187 42 

22 961 

235 4 

158 

4404 96 

85 178 

316 4 

114 

1227 26 

23 731 

237 2 

159 

4519 72 

87 397 

318 2 

115 

1267 98 

24 519 

239 0 

160 

4636 00 

89 646 

320 0 

116 

1309 94 

25 330 

240 8 

161 

4755 32 

91 9.53 

321 h 

117 

1352 96 

26 162 

242 6 

162 

4876 92 

94 304 

323 6 

118 

1397 18 

27 017 

244 4 

163 

5000 04 

96 685 

325 4 

119 

1442 63 

27 896 

246 2 

164 

5126 96 

99 139 

327 2 

120 

1489 14 

28 795 

248 0 

165 

5256 16 

101 638 

329 0 

121 

1536 80 

29 717 

249 8 

166 

5386 88 

104 165 

330 8 

122 

1586 04 

30 669 

251 6 

167 

5521 40 

106 766 

332 6 

123 

1636 36 

31 642 

253 4 

168 

5658 20 

109 412 

334 4 

124 

1687 81 

32 637 

255 2 

169 

5798 04 

112.116 

336 2 

125 

1740 93 

33 664 

257 0 

170 

5940 92 

114 879 

338 0 

126 

1795 12 

34 712 

258 8 

171 

6085 32 

117 671 

339 8 

127 

1850 83 

35 789 

260 6 

172 

6233 52 

120 537 

341 6 

128 

1907 83 

36 891 

262.4 

173 

6383 24 

123 432 i 

343 4 

129 

1966 35 

38.023 

264 2 

174 

6538 28 

126 430 

345 2 

130 

2026 16 

39 180 

266 0 

175 

6694 08 

129 442 

347 0 

131 

2087 42 

40 364 

267 8 

176 

6852 92 

132 514 

348 8 

132 

2150 42 

41 682 

269 6 

177 1 

7015 56 i 

135 659 

350.6 

133 

2214 64 

42 824 

271 4 

178 

7180.48 

138 848 

352.4 

134 

2280 76 1 

44 103 

273 2 

179 ! 

7349.20 i 

142 110 

354.2 

135 

2347 26 

45 389 

275 0 

180 

7520 20 

145 417 

356 0 

136 

2416.34 

46 724 

276 8 

181 

7694 24 

148 782 

357 8 

137 

2488 16 

48.113 

278 6 

182 

7872 08 

152 221 

359 6 

138 

2560 67 

49 515 

280 4 

183 

8052 96 

155 719 

361 4 

139 

2634 84 

50.950 

282 2 

184 

8236.88 

159 275 

363 2 

140 

2710 92 

52 421 

284 0 

1 185 

8423.84 

162 890 

365 0 

141 

2788 44 

63 920 

285 8 

186 

8616.12 

166 609 

366 8 

142 

2867 48 

55 448 

287.6 

187 

8809 92 

170 356 

368 6 

143 

2948 80 

57 020 

289.4 

188 

9007 52 

174.177 

370 4 

144 

3031 64 

58 622 

291 2 

189 

9208 16 

178.057 

372 2 


1 829 






VAPOR PRESSURE OP WATER ABOVE lOO** C. 
(Continued) 


Temp. 

Pressure 

Temp- 

op 

Temp. 

OQ 

\ 

Pressure 

Temp. 

op 

mm 

Pounds 

per 

sq. in. 

mm 

Pounds 
per 
sq. in. 

190 

9413 36 

182 025 

374 0 

235 

22967 96 

444 128 

455 0 

191 

9620 08 

186 022 

375 8 

236 

23382 92 

462 152 

456 8 

192 

9831 36 

190 107 

377 6 

237 

23802 44 

460 264 

458 6 

193 

10047 20 

194 281 

379 4 

238 

24229 56 

468 523 

460 4 

194 

10266 32 

198 499 

381 2 

239 

24661 24 

476 871 

462 2 

195 

10488 76 

202 819 

383 0 

240 

25100 52 

485 365 

464 0 

196 

10715 24 

207 199 

384 8 

241 

25543 60 

493 933 

465 8 

197 

10944 76 

211 637 

386 6 

242 

25994 28 

602 647 

467 6 

198 

11179 60 

216 178 

388 4 

243 

26449 52 

611 450 

469 4 

199 

11417 48 

220 778 

390 2 

244 

26912 36 

520 400 

471 2 

200 

11659 16 

225 451 

392 0 

245 

27381 28 

529 467 

473 0 

201 

11905.40 

230 213 

393 8 

246 

27855 52 

538 638 

474 8 

202 

12155 44 

235 048 

395 6 

247 

2a335 84 

547 926 

476 6 

203 

12408 52 

239 942 

397 4 

248 

28823.76 

557 360 

478 4 

204 

12666 16 

244 924 

399 2 

249 

2<)317 00 

566 898 

480 2 

205 

12929 12 

250 008 

401 0 

250 

29817.84 

576 683 

482 0 

206 

13197 40 

255 196 

402 8 

251 

30324 00 

586 370 

483 8 

207 

13467 96 

260 428 

404 6 

252 

30837 76 

596 305 

485 6 

208 

13742 32 

265 733 

406 4 

253 

31356 84 

606 342 

487.4 

209 

14022 76 

271.156 

408 2 

254 

31885 04 

1 

616 656 

489 2 

210 

14305 48 

276 623 

410 0 

255 

32417 80 

626 858 

491 0 

211 

14595 04 

282 222 

411 8 

256 

32957 40 

637 292 

492 8 

212 

14888 40 

287 895 

413 6 

257 

33505 36 

647 888 

494 6 

213 

15184 80 

293 626 

415 4 

258 

34059 40 

658 601 

496 4 

214 

15488 04 

299 490 

417 2 

259 

34618 76 

669 417 

498 2 

215 

15792 80 

305 383 

419 0 

260 

35188 00 

680 425 

500 0 

216 

16104 40 

311.408 

420 8 

261 

35761 80 

691 520 

501.8 

217 

16420 56 

317 522 ' 

122 6 

262 

36343 20 

702.763 

503 6 

218 

16742 04 

323 738 

424 4 

263 

36932 20 

714 152 

605.4 

219 

17067 32 

330 028 

426 2 

264 

37529 56 

726 703 

507 2 

220 

17395 64 

336 377 

428 0 

i 265 

38133 00 

737.372 

609 0 

221 

17731 56 

342 872 

429 8 

266 

38742 52 

749 158 

610 8 

222 

18072 80 

349.471 

431 6 

267 

39361 92 

761 135 

612.6 

223 

18417 84 

356 143 

433 4 

268 

39986 64 

773 215 

514 4 

224 

18766 68 

362 888 

435 2 

269 

40619 72 

785 457 

616 2 

225 

19123 12 

369 781 

437 0 

270 

41261 16 

797 861 

618 0 

226 

19482 60 

376 732 

438 8 

271 

41910 20 

810 411 

619.8 

227 

19848 92 

383 815 

440 6 

272 

42566 08 

823 094 

621 6 

228 

20219 80 

390 987 

442 4 

273 

43229 56 

8:35 923 

623 4 

229 

20596 76 

398 276 

444 2 

274 

43902 16 

848 9?9 

626 2 

230 

20978 28 

405 654 

446 0 

275 

44580 84 

862 053 

627.0 

231 

21365 12 

413 134 

447 8 

276 

45269 40 

875 367 

528 8 

232 

21757 28 

420 717 

449 6 

277 

45964 04 

888 799 

630 6 

233 

22154 00 

428 388 

451 4 

278 

4666)9 32 

902 437 

532 4 

234 

22558 32 

436 207 

453 2 

279 

473H2 20 

916 222 

534 2 
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Pressure 


Pressure 


Temp. Pounds Temp. 

°C mm per °F 

sq. in. 

280 48104 20 930 183 536 0 

281 48833 80 944 291 537 8 

282 49570 24 958 532 539 6 

283 50316 56 972 963 541 4 

284 51072 76 987 586 543 2 

285 51838 08 1002 385 646 0 

286 52611 76 1017 346 646 8 

287 53395 32 1032 497 548 6 

288 54187 24 1047 810 560 4 

289 54989 04 1063 314 562 2 

290 55799 20 1078 980 554 0 

291 56612 40 1094 705 555 8 

292 57448 40 1110 871 557 6 

293 58284 40 1127 036 559 4 

294 59135 60 1143 496 561 2 

295 59994 40 1160 102 663 0 

296 60860 80 1176 856 664 8 

297 61742 40 1193 903 666 6 

298 62624 00 1210 950 568 4 

299 63528 40 1228 439 570 2 

300 64432 80 1245 927 572 0 

301 65352 40 1263 709 673 8 

302 66279 60 1281 638 576 6 

303 67214 40 1299 714 577 4 

304 68156 80 1317 937 579 2 

305 69114 40 1336 454 581 0 

306 70072 00 1354 971 582 8 

307 71052 40 1373 929 584 6 

308 72048 00 1393 181 586 4 

309 73028 40 1412 139 588 2 

310 74024 00 1431 390 690 0 

311 75042 40 1451 083 591 8 

312 76076 00 1471 070 593 6 

313 77117 20 1491 203 695 4 

314 78166 00 1511 484 597 2 

315 79230 00 1532 058 599 0 

316 80294 00 1552 632 600 8 

317 81373 20 1573 501 602 6 

318 82467 60 1594 663 604 4 

319 83569 60 1615 972 606 2 

320 84686 80 1637 575 608 0 

321 85819 20 1659 472 609 8 

322 86959 20 1681 516 611 6 

323 88114 40 1703 854 613 4 

324 89277 20 1726 339 615 2 

325 90447 60 1748 971 617 0 

326 91633 20 1771 897 618 8 

327 92826 40 1794 969 620 6 

328 94042 40 1818 483 622 4 

329 95273 60 1842 291 624.2 


Temp. 

mm 

Pounds 

per 

sq. hi. 

Temp. 

op 

330 

96512 

40 

1866 

246 

626 

0 

331 

97758 

80 

1890 

346 

627 

8 

332 

99020 

40 

1914 

742 

629 

6 

333 

100297 

20 

1939 

431 

631 

4 

334 

101581 

60 

1964 

,267 

633 

2 

336 

102881 

20 

1989 

398 

635 

0 

336 

104196 

00 

2014 

822 

636 

8 

337 

105526 

00 

2040 

540 

638 

6 

338 

106871. 

20 

2066 

552 

640 

4 

339 

108224 

00 

2092, 

.710 

642 

2 

340 

109592 

00 

2119 

163 

644 

0 

.341 

110967 

60 

2145 

763 

I 645 

8 

342 

112358 

40 

2172 

657 

647 

6 

343 

113749 

20 

2199 

550 

649 

4 

344 

115178 00 

2227 

179 

661 

2 

345 

116614 

40 

2254 

954 

663 

0 

346 

118073 

60 

2283 

171 

654 

8 

347 

119532 

80i 

2311 

387 

656 

6 

348 

121014 

80l 

2340 

044 

658 

4 

349 

122504 

40 

2368 

848 

660 

2 

350 

124001 

60 

2397 

799 

662 

0 

351 

125521 

60 

2427 

191 

663 

8 

352 

127049 

20 

2456 

730 

665 

6 

353 

128599 

60 

2486 

710 

667 

4 

354 

130157 

60 

2516 

.837 

669 

2 

355 

131730 

80 

2547 

268 

671 

0 

356 

133326 

80 

2578 

.119 

672 

8 

357 

134945 

60 

2609 

422 

674 

6 

358 

136579 

60 

2641 

018 

676 

4 

359 

138228 

80 

2672, 

.908 

678 

2 

360 

139893 

20 

2705 

093 

680 

0 

361 

141572 

80 

i 2737. 

571 

681 

8 

362 

143275 

20 

2770. 

,490 

683 

6 

363 

144992 

80 

2803. 

703 

686 

4 

364 

146733 

20 

2837. 

367 

687 

2 

365 

148519 

20 

2871. 

892 

689 

0 

366 

150320 

40 

2906. 

722 

690 

8 

367 

152129 

20 

2941. 

698 

692 

6 

368 

153960 

80 

2977. 

116 

694 

4 

369 

155815 

20 

3012. 

974 

696 

2 

370 

157692 

40 

3049 

273 

698 0 

371 

159584 

SO 

3085 

866 

699 

8 

372 

161507 

60 

3123. 

047 

701 

6 

373 

163468 

40 

3160. 

963 

703 

4 

374 

165467 

20 

3199. 

613 

706 

2 
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VAPOR PRESSURE OF MERCURY 


V^or pressure of mercury in mm. of Hg for temperatures from —38 to 
400°C Note that the values for the first four lines only, are to be multiplied 
by 10-«. 


Temp. 

0 

2 

4 

6 

8 


10“« 

10-6 

10-6 

io-» 

10“» 

-30 

4 78 

3 59 

2.66 

1.97 

1 45 

-20 

>8.1 

14 0 

10 8 

8 28 

6 30 

-10 

60 6 

48.1 

38 0 

29 8 

23 2 

- 0 

185. 

149. 

119 

95 4 

76 2 

-f- 0 

000185 

.000228 

000276 

.000335 

000406 

+ 10 

.000490 

.000588 

000706 

.000846 

.001009 

20 

001201 

.001426 

.001691 

.002000 

0023.5‘^ 

30 

.002777 

.003261 

003823 

004471 

(X)5219 

40 

.006079 

.007067 

008200 

009497 

01098 

60 

.01267 

.01459 1 

.01677 

.01925 

0220t5 

60 

02524 

.02883 

03287 

03740 

04251 

70 

.04825 

05469 i 

06189 

.06993 

07880 

80 1 

08880 

. 1000 i 

1124 

. 1261 

1413 

90 

1582 

1769 j 

1976 

2202 

2453 

100 

.2729 

.3032 

3366 

.3731 

4132 

110 

4572 

.5052 

5576 

.6150 

6776 

120 

.7457 

.8198 

9004 

.9882 

1 084 

130 

1 186 

1 298 

1 419 

1 551 

1 692 

140 

1.845 

2 010 

2 188 

! 2 379 

2 585 

160 

2.807 i 

3.046 

3 303 

3.578 

3 873 

160 

4 189 

4 528 

4 890 

5 277 

5 689 

170 

6 128 

6.596 

7 095 

7.626 

8 193 

180 

8 796 

9 436 

10 116 

10 839 

11 607 

190 

12 423 

13 287 

14 203 

15 173 

16 200 

200 

17 287 

18.437 

19 652 

20 936 

22 292 

210 

23 723 

25 233 

26 826 

28 504 

30 271 

220 

32 133 

34 (W2 

1 36 153 

38.318 

40 595 

230 

42 989 

45 j03 

48 141 

50.909 

53 812 

240 

56 . 855 

60 044 

63 384 

66 882 

70 543 

260 

74 375 

78 381 

82 568 

86 944 

91 518 

260 

96 296 

101 28 

106 48 

111 91 

117 57 

270 

123 47 

129 62 

136 02 

142 69 

149 64 

280 

156 87 

164 39 

172 21 

180 34 

188 79 

290 

197 57 

1 206 70 

216 17 

226 00 

236 21 

300 

246.80 

257 78 

269 17 

280 98 

293 21 

310 

305 89 

319 02 

332 62 

346 70 

361 26 

320 

376 33 

391 92 

408 04 

424 71 

441 94 

330 

459.74 

478 13 

497 12 

516 74 

537 00 

340 

557 , 90 

579 45 

601.69 

624 64 

648 .10 

350 

672 69 

697 83 

723 73 

750 43 

777 92 

360 

806.23 

835 38 

865 36 

896 23 ! 

928 02 

370 

960.66 

994 34 

1028 9 

1064 4 

1100 9 

380 

1138 4 

1177 0 

1216 6 

1257 3 

1299 I 

390 

1341 9 

1386 1 

1431 3 

1477.7 

1525 2 

400 

1574 1 






1832 




VAPOR PRESSURE OF CARBON DIOXIDE 

Solid 

From Bureau of Standards Journal of Resesmh 
(Mercury cdumn, density * 13.5951 g/om>, g ** 980.665) 


Pressure in microns of mercury 


'•c 

0 

1 

2 

3 

4 

5 

6 

7 

8 

1 * 

-ISO 

0.013 

0 008 

0.006 

0.004 

0.003 

0.0017 

0.0011 

0.0007 

0 0005 

0 0003 

-170 

.37 

.27 

.20 

.14 

.10 

.074 

.052 

.037 

.026 

018 

-160 

5 9 

4.6 

3.6 

2 7 

2 1 

1 58 

1 19 

90 

67 

50 

-150 

60 5 

48 8 

39 2 

31 4 

25 1 

19 9 

15 8 

12 4 

9 8 1 

7 6 

-140 

431 

359 

298 

247 

204 

168 

138 

113 

92 1 

75 


Pressure in mm of mercury 


-130 i 

2 31 

1 97 

1 68 

1 43 

1 22 

1 03 

0 87 

1 0 

73 

0 

61 

; 0.51 

-120 1 

9 81 

8 57| 

7 46 

6 49 

5 63 

4 881 

4 22 

3 

64 

3 

13! 

2 69 

-110 

34 63 

30 76 

27.27 

24 14 

21 34 

18 83; 

16 58 

14 

58 

12 

801 

11.22 

-100 

104.81 

94 40 

84 91 

76 27 

68 43 

61 30 

54 84 

48 

99 

43 

71 

38 94 

- 90 

279 5 

254.7 ! 

231 8 

210.8 

191 4 j 

173 6 

157 3 

142 

4 

128 

7 

116.2 

- SO 

672 2 

618.3 

568. 

521 7 

478 5 

438 6 

401.6 

367 

4 

335 

7 

306.5 

- 70 i 

1486 1 

1377 3 i 

1275 61 

1180 5 

1 C 91 7 

1008 9 

931 7 

859, 

.7 

792 

.7 

730 3 

- 60 

3073 1 

2865 1 

2669 7 

2486 3 

2314 2 

2152 8 

2001 5 

1859 

7 

1726 

9 

1602 5 

- 50 


i 



1 


37 S 0 

9 

3.530 

2 

3294 6 


Liquid 


X i 

0 i 

I 1 

1 

2 

1 ^ 

4 

1 - 

1 ^ 

6 

7 

i 

1 

' 9 

-.50 

5127 8 

4922 7 

4723 9 

4531 1 

4344 3 

4163 2 

3987 9 

3818 2* 

3653 9* 

.3495 0* 

-40 

7545 

7271 

7005 

6746 

6494 

6250 

6012 

5781 

5557 

5339 


10718 

10363 

10017 

9679 1 

93.50 

9029 i 

8716 

8412 

8115 

7826 

-20 

14781 

14331 

13891 

13461 

1.3040 

12630 

12229 

11838 

11455 

11082 

-10 

19872 

19312 

18764 

18228 

17703 

17189 

16686 

16194 

15712 

15241 

- 0 

26142 

25457 

24786 

24127 

23482 

22849 

22229 

21622 

21026 

20443 

0 ! 

26142 

26840 

27552 

28277 

29017 

29771 

30539 

31323 

32121 

,32934 

10 

33763 

34607 

35467 

36343 

37236 

38146 

39073 

40017 

40980 

41960 

20 

42959 

43977 

45014 

46072 

47150 

48250 

49370 

50514 ! 

51680 ; 

52871 

30 

64086 

55327 






■| 

j 



CrV^lYtem^rature'== Sl.O^C. Triple point, -56G02 ± 0.005“C; 3885.2 ± 0.4 mm. 
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VAPOR PRESSURE 

Pressure and Density (or Specific Volume) of Saturated Vapor 
Pressure of the saturated vapor is given in miUimeters of mercury or in 
atmospheres as indicated; the density of the liquid and saturated vapor in 
g/cm^, and the specific volume m cm»/g The temperatures are stated 
in degrees Centigrade. Tiie normal boiling point is the temperature for 
which the pressure is 1 atm. or 760 mm. Data refers to the liquid state unless 
otherwise indicated 

The following abbreviations are used: b p., boiling point; c.p., critical 
point; liq.» liquid; m.p., melting point: sol., solid; t.p., triple point. 

Elements and Inorganic Compounds 



Pressure 

Density 

g/cm3 


Pressure 

Sp. Vol 
cm^/g 

"C 

liq 

vap. 

llij j Mlp. 






Aluminum A! 


Amn 

I'uiu Nil) (Coiititmed) 

hq. 
1800 b p. 

760 mm 


i 

-14 

-12 

-10 

2 4328 atm. 
2 6443 

2 8703 

1 5215 
1 5276 
1.5338 

488 88 
452 02 
418 46 






Ammonia NHi 


- 8 
- 6 

3 1112 

3 3677 

3 6^105 

1.5400 
1 5464 

1 5528 

387 87 
359.95 
334 42 



1 Sr 

Vf.i 

— 4 



_ 2 

3 9303 

1.5594 

311 04 



cmVK 

0 

4 2380 

1 5660 

289 62 


Pressure 




4 5640 

1 5727 

269 95 

L/ 



+ 2 



1 iiq 

vap 

4 

4 9090 

1 5796 

251 88 



6 

5 27.50 

1 5860 

235 25 





8 

5 6610 

6 068.) 

1 5936 
1 6008 

219 92 
205 79 

-78 hq 




10 

0 0.582 atin 

I .3618 


12 

6 4985 

1 6081 

192 73 

-76 

0 0683 

1 3660 

137.52 

14 

6 9520 

1 6156 

180 66 

-74 

0 0707 

1 3702 

11889 

16 

7 4290 

1 6231 

169 49 

-72 

0 0929 

1 3745 

10314 

18 

7 9310 

1 6308 

159 14 

-70 

0 107S 

1 3788 

8976 2 

20 

8 4585 

1 6380 

149 53 

-68 

0 1246 

1.3832 

7837.0 

22 

9 0125 

1 6466 

140 61 

-66 

0 1437 

1 3876 

6863.3 

24 

9 5940 

1 6547 

132 33 

-64 

0 1651 

1.3920 

6028 3 

26 

10 2040 

1 OtKlO 

124 61 

-62 

0 1891 

1 3965 

5310 0 

28 

10 H430 

1 6714 

117 43 

-60 1 

0.2161 

14010 

4690 3 

30 

11512 

1.6800 

110 73 

-58 1 

0.2461 

1.4056 

4154 0 

32 

12 212 

1 6888 

104 48 

—56 

0 2796 

14103 

3688 5 

34 

12 943 

1 6977 

98.540 

-.54 

0 3167 

1.4150 

3283 4 

36 

13.708 

1 7069 

93 181 

-.52 

0 3578 

1.4197 

2929 9 

38 

14.507 

1.7162 

88 074 

-.50 

0.40.34 

14245 

2620 7 

40 

15 339 

1 7257 

83 290 

-48 

0.4.536 

1.4293 

2349 4 

42 

16 209 

1 7354 

78 806 

-46 

0.5087 

14342 

2110 8 

44 

17 113 

1 74.54 

74 600 

-44 

0 5693 

14392 

1900.5 

46 

18 056 

1 7,5.55 

70 650 

-42 

0 63.57 

14442 

1714 7 

48 

19 038 

1 7659 

66 939 

-40 

0 7083 

14493 

15.50 2 

50 

20 059 

1 7766 

63 448 

-38 

0 7876 

I 1.4.545 

! 1404 2 

52 

21 121 

1 787.5 

-36 

0 8738 

1 4597 

1274 4 

51 

22 ‘224 

1 7987 


-;34 

0 9676 

1 4649 

11.58.7 

56 

23 372 

1 8102 


-32 

1 0695 

1.4703 

10.55 3 

58 

24 5f)2 

1 8220 


-30 

1 1799 

1 47.57 

962 82 

60 

25 797 

1 mi 

48 H 

-28 

12992 

14811 

879 92 

62 

27 079 

1 >*m 

-26 

1 4281 

1 4867 

805 44 

♦,4 

28 407 

1 8593 


-24 

1 5671 

1 492.3 

73S 44 

66 

29 784 

1 8725 


-22 

1 7166 

14980 

678 03 

68 

31 211 

I 8860 


-20 

1 8774 

1 5037 

623 48 

70 

32 687 

1 90(M) 

37 7 

-18 

2 0499 

1 .5096 

574 15 

72 

34 227 

1 9U5 

-16 

2 2349 

1 5155 

529 45 

74 

35.813 

1 9291 
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VAPOR PRESSURE (Continued) 




Sp. Vol. 



rmVg 

"C 

Pressure 





liq. 

vap. 


Ammonia NHs (Continued) 


76 

37.453 atm. 

1.9448 


78 

39.149 

1.9608 


80 

40.902 

1.9774 

29.3 

82 

42.712 

1.9946 


84 

44.582 

2.0124 


86 

46.511 

2.0311 


88 

48.503 

2.0505 


90 

50.558 

2.0708 

22.8 

92 

52.677 

2.0920 


94 

54.860 

2.1143 


96 

57.111 

2.1377 


98 

59.429 

2.1623 


100 

61.816 

2.1885 

17.6 

102 

64.274 

2.2162 


104 

66.804 

1 2.2510 


106 

69.406 

2.2773 

108 

72.084 

2.3112 

no 

74.837 

2.3478 

112 

77.668 

2.3.S77 

1 

114 

80.578 

2.4314 


116 

83.570 

2.4796 


118 

86.644 

2.5:i93 


120 

89.802 

2.5948 


122 

93.045 

2.6656' 

124 

96.376 

2.7495 


126 

99.796 

2.8523! 

128 

103.309 

2.9851 


130 

106.913 

3.1769' 

132 

110.613 

3.53151 

132.9 c.p. 

112.3 

4.2830 


Ammonium chloride NH^Cl 


“C 

1 

Pressure 

Density 

g/cm^ 

liq. 

vap. 

338.0 sol. 

7tK). mm 



459 

S3 60. 



520 

26220. 




Antimoiij' Sb 


SIS liq. 

1 mm 



1327 b.p. 

760. 




Antimony bromide SbBri 


180 liq. I 42 mm 

200 I S2. 

220 :148. 

1835 




Density 



g/cm» 


Pressure 





liq. 

vap. 


Antimony trichloride SbCb 


120 liq. 

29. mm 

1 


130 

43. 



140 

64. 



150 

92. 



160 

127. 



Antimony triiodide Sbb 

250 liq. 

23. nom 

1 

280 

53. ' 

1 

310 

115. 

! 


Argon A 


-189.19 t.p. 

512.17 mm 


-185.66 b.p. 
-183.15 liq. 

1.0000 atm. 

1.37396 

0.00801 

-161.23 

7.4332 

1.22414 

0.03723 

-150.76 

-150.57 

13.707 

1.13851 

0.06785 

-140.80 

22.185 


-135.51 


b.97385| 0.15994 

-129.83 

35 846 

1 

-122.44 c.p. 

47.996 



Arsine AsHs 

liq. 




-55 b.p. 

1.00 atm. 



-40 

2.0 



-20 

4.3 



0 

8.4 



+20 

15. 




Arsenic As 


604.3 sol. 

760. mm 

!. . . 


Barium Ba 

S87 liq. 

1. mm 

I 

1146 b.p. i 

760. 

i 


Bismuth Bi 

606.Sliq. 1 

0.001 mm 


1 

904. 

1. 


j 

1470 b.p. 1 

760. 



Boron chloride BCL 

-SO liq. 

4.0 mm 



-60 

18.0 



-30 

116.0 



-15 

251.0 



0 

477.0 




Bromine Br 

-90 sol. 

0.0052 mm 

1 

-80 

0.0251 

* 




VAPOR PRESSURE (Continued) 



Pressure 

Density 

g/cm^ 

op i 

1 

Pressure 

Sp. Vol. 
cm»/« 

liq. 

vap 

liq. ^ 

1 vap 

Bromine Br (Continued) I 

1 Carbon dioxide CDa (Continu 

ed) 

-70 

0.102 mm 

1 

-34 

12.299 atm. | 

0.9158 


-60 

0.357 


-32 

13.176 1 

0.9226 


-50 

1.09 

[ 

-30 

14.099 

0.9302 

27.19 

-40 

2 98 

1 

-28 

15.067 

0.9381 

25.40 

-30 

7 45 

! 

-26 

16.084 

0.9452 

23.71 

-20 

171 


-24 

17 150 

0 9533 

22.11 

-10 1 

36.6 


-22 

18.207 

0.9615 

20.62 

— 7.3 m.p 

44.4 



-20 

19.437 

0.9699 

19.22 

0 hq. 

65.9 



-18 

20.661 

0.9794; 17 9.5 

+10 

109. 



-16 

21.940 

0.9892' 16 78 

20 

17S. 



-14 

23 277 

0.9990! 15 70 

30 

264. 



-12 

24 673 

1.0091' 14 73 

40 

392. 



-10 

26.129 

1.0194! 13.8:1 

50. 

564. 



- 8 

27.648 

1.0309 

13.01 

58.78 b.p. 

760. 



- 6 

29.231 

1 1.042H: 12.25 




- 4 

30.879 

1.0548 11.54 


C ailmium Cd | 

^ 2 

32.595 

1.0683 

; 10.8H 

219.1 so! 

0.001 mm 

1 ; 

0 

34.379 

1.0811 

10 26 

392.2 hq 

1. 



+ 2 

36.235 

1.0953 9 68 

454 6 

5 



4 

38.163 

1.10991 9.13 

485.3 

10. 



6 

40.166 

1.1261 

1 8.59 

767 b.p. 

760 



8 

42 247 

1.14421 8.06 




10 

44.406 

1.1628' 7.57 


Caesium Cs 1 

12 

46.648 

1.1834 ! 7.04 

112 3liq 1 

1 0.001 mm 

1 ' 

14 

48.974 

1.2063 6.58 

278 6 1 

1 1. 

1 , ! 

16 

61.388 

1.2330 

6.14 

669.3 bp 1 

, 760. 

1 

18 

53.895 

1.2626 

5.6S 




20 

56.495 

1.2953 

5.2b 


Calcium Cu 

22 

59.197 

1.3351 

4 8.1 

529 801. i 

0.001 mm , 

, ) 

24 

62.006 

1.3831 

4.3'> 

917 liq 

1 1 


26 

64.928 

1 4430; 97 

1174 b!p. 1 

760. 

i 

28 

67 971 

1 5267f 3 53 




30 

71.143 

1.67221 3 Of) 


Carlwn C 


31.1 c.p. 

72.947 

2 1547 

2 15 

hq. 1 






1 



760. mm 







3927 b.p. 1 


1 


Carbon disulfide CSx 


Carbon dioxide COt* i 



Density 








j 

1 Sp. Vol. 


Pressure 




Pressure 

ct 

tiVK 



liq. 

vap 



hq. 

vap. 









-70 liq. 

1.6 mm 

j ! 

i 



1 


-60 

3.5 

i 1 

1 

—56 liq. 

5.2485 atm. 

10.8406 


-50 

7.1 

1 


-54 

i 5.7150 

0.8554 


-40 

14.0 


1 

-52 

i 6.2139 

1 0.8606 


-30 

26 2 



-50 

6 7446 

0.8658 


-20 

46.5 



-48 

7 3089 

0.8718 


-10 

78.8 



-46 

7.907K 

j 0.8780! 

0 

127.3 



-44 

8.5426 

0.8834; 

+10 

198.1 



-42 

9.2147 

' 0.88971 

20 

297.5 

! 


-40 

9 9251 

0.89611. 

30 

432 7 

] 


-38 

10.675 

0.0025, 


40 

616.7 



-36 

11.466 

1 

, 0.9091 


46.25 b.p. 

LOO atm. 

1.225 i 



See special taWc preceding. 
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VAPOR PRESSURE (Continued) 


®C 

Pressure 

Density 

g/cm> 


liq. 

vap. 

Carbon disulfide CS 2 (Continued) 


50 

1.13 atm. 




60 

1.54 


0.0045 


70 

2.05 


0.0058 


80 

2.69 


0.0075 


90 

3.47 


0.0095 


100 

4.42 


0.012 


no 

5.55 


0.015 


120 

6.90 


0.018 


130 

8 47 


0.021 


140 

103 


0.026 


150 

12 4 


0.031 


160 

14 9 


0.035 


170 

17.6 


0.041 


180 

20 8 


0.052 


190 

24 3 

1 

0.068 


200 

28.3 

1 

0.084 


210 

32.8 


0.101 


220 

37.8 


0.122 


.'30 

43 4 


0.144 


240 

49 6 


0.178 


250 

56.5 


0.212 


260 

64.1 


1 0.247 


270 1 

72.5 


• 0.301 


273 c.p. 

75. 


1 .. 1 
1 


Carbon monoxide CO 



-220 6 sol. 

4 mm 


1 


-209.1 

50. 




-205.70 

111.33 ! 




- 192.0 

1.0 atm. 

0.803 

0.0044 


-190 

1 2 

0.794 

0.0054 


-180 

3 2 

0.748 

0013 


-170 

67 

0.697 

0.027 


-160 

124 

0.639 

0.046 


-150 

20 9 

0 560 

0.088 


-140 

33.2 

0 420 

0.190 


- 139 c p. 

35. 

0.303 

0.303 



“C 

Pressure 

Density 

g/cm* 

liq. vap. 

Chlorine Cl (Continued) 

30 

i 8.60 atm. 

1.377 10.0300 

40 

11.1 

1.344 0.0384 

50 

14.1 

1.31010.0486 

60 

17.6 

1.37510.0600 

70 

21.6 

1.24010.0740 

80 

26.2 

1.19910.0910 

90 

31.5 

1.156 10 .II 25 

100 

37.6 

1.10910.136 

110 

44.4 

1.05910.164 

120 

52.4 

0.99810.206 

130 

61.4 

0.92010.258 

140 

71.4 

0 75010.405 

144 cp. 

76.1 

0.57310.573 

liq. 
2200 b.p. 

Chromium Or 

1 760. mm 

1 1 .. 

1254 liq. 
1859 

Cobalt Co 

1 0.001 mm 

1- 

i . .. 

3168 b.p. 

1 760. 

1 1 ... 


hq 

- 103 m p 
-100 

- 90 

- 80 

- 70 

- 60 

- f>0 

- 4u 

- A 6 h p 

- 30 

- 1!0 
- 10 

0 

r 10 
:’0 


Chlorine Cl 


8 9 mxn 
11 8 
27 8 
58.7 
115. 

211 

363. 

594. 

760 

1 23 atm 
1.84 

2 61 
3.65 
4 96 
6 57 


1.550 

1.524 

1.496 

1.468 

1.438 

1.408 


0.0128 

0.0175 

0.0226 


487.6 sol. 

470.5 

407.2 

335.2 

318.6 


600 sol. 
800 
950 


Copper Cu 


Cupric chloride CuCl 2 

223.9 mm 
128.8 
22.39 
50 
355 

Cupric oxide CuO 

1 1 34 X 10"’ miD 1 
1.15X10-« 

16.8 X 10"< I 


Cyanogen chloride CNCl 

-32.69 sol. 1 58.6 mm 1 

-24.7 101.71 

-11.41 1 250.67 1 . 

Ferric chloride FeCh 

245.0 801. 1 19 95 mm 1 

292.3 1 316.2 1 


1292 liq. 
1768 

2611 b.p. 


Gold Au 

0 001 mm 

1 . 

760. 
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VAPOR PRESSTOE (Continued) 




Density 



Density 



g/cm* 



g/cm» 

•c 

Pressure 




Pressure 




liq. 

vap. 

C/ 

Uq 

vap. 




Gold chloride AuCU 


j Hydrochloric acid HCl 

(Continued) 

100 sol. 

7.0 mm 



0 

25.46 atm. 

0.924 


0.054 

138.6 

i 110 



+20 

41.58 

0.831 


0.097 

181 

61.2 



40 

64.52 

0.697 


0180 

202 

154.5 



51.5 c.p. 

81.6 

0.424 


0.424 

229 

251 

424 2 

808.7 



Hydrocyanic acid HCN 






25.65 Uq. 

1.00 atm. 

0.695 1 

0.001 1 


Helium He 


40 

1.67 




--271.9 hq. 


0.1459 


60 

3.15 




-271.7 

3. mni 



80 

5.52 

1 



-271.0 


0 1464 


100 

9.16 




-270.8 


0 1466 

0.001368 

120 

14.5 




-269.9 

197. 



140 

22 1 

i 



-269.2 


0.13li 

0 01176 

ItK) 

32 7 

0.420 

0.050 

-268.9 b.p. 

1.000 atm. 



180 

47.1 

0.290 

0.120 

-268.9 


0.1253 

0 01637 

183.5 c.p. ‘ 

50. 

0.20 

0.20 

-268.4 

-268.2 

1.749 

0.1139 

0.02699 


Hydrogen Ha 



-267.9 c.p. 

2.261 

0 06930 

0.06930 

liq. 

1 







-259.14 tp. 

51.4 mm ' 




Hydnodic acid HI 


-258 46 

79.9 




liq. 1 




-258.27 

1 

0.07631 

0 00020 

-35.5 b.p. 

1.00 atm. 

2 798 


-256 61 

19i 9 




-20 

1.86 



-254 73 

397.6 




0 

3.70 



-253.24 


0.07134 

0.00116 

+20 

6.65 

2 230 


-252.74 b.p. 

1.0000 atm. 




40 

11.1 



-248 50 

2.8937 




60 

17.3 



-245 73 


0 06050 

0 00613 

80 

25.8 



-245 68 

5 0566 




100 

37.0 



-240.49 

11 752 




120 

51.6 



-239 91 c p 

12 80 

0 03102 

1 0.03102 

140 

150.5 c.p. 

70.4 

82. 



Hydrogen sulfide HaS 






-82 Uq. 

172 mm 


I 


Hydrobronuc acid HBr 


-78 1 

235. 




liq. 




-74 

339. 




-67.0 b.p. 

1.00 atm. 



-70 

432. 




-60 1 

1.41 



-66 

535. 




-40 

3.31 



-62 

660. 




-20 

6.72 



-59.5 b p. 

1 00 atm. 

0.965 



0 

12 3 



-40 

2 50 




+20 i 

20.6 

1.589 


-20 

5 39 




40 

32.5 



0 

10 2 

1 



60 

49.0 



+20 1 

17.7 

1 



80 

71.4 



40 

28 3 




90 c.p. 

85. 



60 

43 0 








80 

62 6 




Hydrochloric acid HCl 


100.4 c.p. 

88.9 

1 

i 


-108 liq. 1 
-104 

168.5 mm 
226.2 




Iodine I 




-100 

329.8 



—50 sol. 

0.000037 mm 




- 96 

503 4 



-40 

0.00019 




- 88 

640.3 



-30 

0.00080 




- 85.03 b.p. 

1.00 atm. 

1 191 

0 0025 

-20 

0.0030 




- 80 

1.32 

1 178 j 

0 0032 

-10 

0.0099 




- 60 

3 45 

1 122 1 

0 0083 


0.0299 




- 40 

7 55 

1.063 1 

0.017 

+10 

0.0808 




- 20 

14 53 

1 

0 997 

0 032 

20 

0.202 


i 
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VAPOR PRESSURE (Contina^) 


•c 


Pressure 


Density 

g/cm3 


“C 


Density 

g/cm» 


Pressure 


liq. 


liq. 


vap. 


Io(£ne I (Continued) 


Mercurous chloride HgCl 


30 

0.471 mm 

40 

1.03 

50 

2.16 

60 

4.31 

70 

8.22 

80 

15.1 

90 

20.8 

100 

45.5 

no 

74.9 

114.15 m.p. 

901 

120 liq. 

111. 

130 

157. 

140 

217. 

150 

294. 

160 

394. 

170 

521. 

180 

679. 

184 35 b.p 

760. 

190 

869. 



100 sol. 

0.0089 mm 

120 

0.016 

140 

0.038 

160 

0.15 

180 

0.45 

310 

103.0 

330 

189.2 

350 

329.9 

370 

548.9 


Mercury Hg (See special table.) 


-76.4 sol. 

10~» mtn 1 


-65.7 

10"8 


-58.6 

io-» ! 


-40.4 

10-* 



Molybdenum Mo 
2293 sol. 0.001mm i | 


Neon Ne 



Iron Fc 

1884 liq. 

1 mm 


3235 b.p. 

760. 



Krypton Kr 

sol. 


-169 t.p. 

132.5 mm 


-160 3 liq. 

386.4 


-151 8 b.p. 

1.000 atm. 


-130 

4.315 


- 90 

24.27 


— 62.6 c.p. 

64 24 



Lead Pb 

636 2 hq. 

0.001 mm 


985. 

1. 


Lead chloride PbCIa 

400 sol. 

0 00174 mm 


425 

0.0058 


450 

00178 


475 

0.051 



Lead sulfide PbS 

850 sol. 

2.0 mm 


917 

4.0 


968 

10 5 


995 

17.0 



Magnesium 

Mg 

772 liq. 

1. mm 


1070 b.p. 

760. 



Manganese Mn 

liq. 



1900 b.p. 

760. mm 



-257.62 sol. 

0.55 mm 


-254.92 

7.8 


-253.16 

28.2 


-251.24 

91. 


-250.22 

148. 


-249.09 

250. 


-248.56 

317. 


-248.51 Uq. 

325.0 


-247.49 

451.6 


-246.66 

605.2 


-245 92 b p. 

1 000 atm. 


-236 82 

7070 


-228.71 c p. 

26.86 

Nickel Ni 


1851 Uq. I 

1 1. mm 1 

1 1 

3147 b.p. I 

1 760. 1 

1 1 


Nitric oxide NO 

liq. 

-1510 b.p. 

1.0 atm. 


-140 

3.0 


-120 

14.3 


-100 

46. 


— 93 c.p. 

65. 

Nitrogen Nj 


sol. 

-209.86 t.p. 

96.4 mm 


-198.26 liq. 

561.3 


-195.78 b.p. 

1.000 atm. 


-173 58 

7.3705 


-152.11 

26.889 


-147.13 c.p. 

33.490 


Nitrogen peroxide NjOi 

Uq. 



21.3 b.p. 

1.00 atm. 
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VAPOR PRESSURE {Continued) 




Density 



Density 



g/cm» 



g/cm 3 


Pressure 



•c 

Pressure 


c 

liq. 

vap. 

liq. 

vap. 




Nitrogen peroxide NtOt (Continued) I 

Phosphorus pentachlonde PCls 

40 

2.28 atoi. 



156.1 sol. 

562.3 mm 



60 

5.03 



136.7 

266.1 



80 

10.3 



101.4 

37 58 



100 

19.8 





120 

35.9 



Phosphorus trioxii 

e P2O3 


140 

62.2 



30 liq. 

3. mm 



158 c.p. 

99. 



50 

90 



liq. 

-89.5 bp. 

Nitrous oxide 

N 2 O 


60 

70 

20. 

60. 



1 00 atm. 

1.226 

0 0031 

80 

90 

150. 

300. 



-80 

1 70 

1.199 

0.0050 



-60 

4.40 

1.140 

0.0122 

Pictet 8 fluid 64S02 + 44C02 by weight 

-40 

9.5 

1.075 

0.025 

-30 

585.2 mm 



-20 

18.1 

1.001 

0.048 

-25 

676.4 



0 

31.3 

0.910 

0 087 

-20 

744 8 



+20 

50 3 

0 784 

0.161 

-15 

896.8 



36 5 

71.7 

0.451 

0.451 

-10 

1018 4 




Oxygen Os 


- 5 

0 

1216 0 

1390 8 



-210.4 liq. 


1.2746 

0.0000865 

+ 5 

1672.0 



-204.52 

30 1 1 mm 



10 

1938 0 



-195.50 

162 15 



15 

2264 8 



-186 91 

493 30 



20 

2584 0 



-182 95 bp 

1.000 atm. 



25 

2979.2 



-154 5 


0.9758 

0.0385 

30 

3382 0 



-149.25 

12.506 



35 

3838 0 



-129 9 


0 7781 

0.1320 

40 

4347 2 



-125 28 

38.571 



45 

4788 0 



-118.82 cp 

49 713 

0.4299 

0.4299 

50 

5213.6 




Ozone Os 



Potassium K 


-193.1 liq. 

0 015 mm 



162 3 hq. 

0 001 mm 



-173 1 

13 



344.2 

1 



-153 1 

25.4 



758 b.p. 

760. 



-133.1 

182 8 





-112.4 bp. 

760. 




Radon Rn 


— 5 c p. 

67 atm. 



-101 sol 

50 mm 



-129 hq. 

Phosphine PHs 


- 705 tp 

- 61 8 hq 

500 

1 000 atm. 



43.0 mm 



- 50 

2 065 



-121 

85 7 



- 20 

5 260 



-113 1 

158.3 



10 

11 40 



-101 

354.2 



70 

37 67 



- 89 

699.5 



104 4 c p. 

62 44 



- 87.5 b.p. 

1.00 atm. 

0 746 

0 0023 

Selenium Si 


- 80 

146 

0 738 

0 0032 



- 60 

3.47 

0.712 

0 0073 

200 sol. 

0 0015 mm 



- 40 

7.1 

0.684 

0.014 

210 

0 0032 



- 20 

12 9 

0.651 

0 025 

217.4 m.p. 

0.0055 



0 

21.6 

0.613 

0.042 

220 hq. 

0.0062 



20 

34.2 

0.566 

0.067 

230 

0 0097 



40 

51.9 

0.60 

0.11 

390 

30 



51 c.p. 

64. 

0.30 

0.30 

400 

4.0 



Phosphonium chloride PH 4 CI 

420 

440 

7.0 

11. 



—63.0 sol. 

39.81 mm 



460 

17. 

I 

-26 8 

760.0 



480 liq. 

28 

i 

0.9 

6623.0 



500 

42. 
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VAPOR PRESSURE (Con^ii^) 


"C 



Density 



Density 

Preesure 

g/cm* 

“C 

Pressure 

g/cm» 






liq. 

vap. 



liq. 

vap. 


Selenium Se ^Continued) 


Sulfur S (Continued) 


620 

313. mm 


640 

420. 


660 

550. 


680 

700. 


088 b.p. 

760. 


Selenium dioxide SeOs 

72.0 sol 

13.43 mm 


180.9 

39.00 


236.9 

66.07 


289.2 

316.2 


317.0 

760.0 



Silicon Si 

719.2 sol 

0.001 mtn 


1219 

1. 



Silver Ag 

837 liq. 

0.001 min 


1218 

1. 


1948 b.p. 

760. 



Silver oxide Ag«0 

1316 sol. 

0 46 mm 


1435 

3.4 



Sodium Na 

238.1 liq. 

0.001 mm 


441.2 

1. 


882. b.p. 

760. 



Stannic chloride S 11 CI 4 


— 10 liq. 

2.8 mm 



10 

10.3 



30 

31.3 



60 

112.0 



90 

360 5 



114.1 b.p. 

1.00 atm. 

1.978 

0.0085 

120 

1 18 

1.963 

0.0099 

140 

1.96 

1.907 

0.0162 


Strontium Sr 

713 4 liq. 

0.001 mm 



899 

1. 



1154 b.p. 

760. 




Sulfur S 

50 sol. 

0-0002 mm 



60 

0.0004 



70 

0.0010 



SO 

0.0023 



90 

O.OOtO 



100 

0.010 



110 

0.021 



114.5 m.p 

0028 



120 liq. 

0.040 



130 

0 074 



140 

013 

. . .. 


150 

0.22 



160 

0.37 



170 

0 59 



180 

0,91 




190 

1.4 mm 



200 

2.1 



210 

3.1 



220 

4.4 



230 

6.3 



240 

8.7 



250 

12. , 



260 

16. 



270 

21. 



280 

28. 



290 

37. 



300 

48. 



310 

60. 



320 

76. 



330 

95. 



340 

118. 



350 

146. 



360 

179. 



370 

218. 



380 

263. 



390 

325. 



400 

376. 



410 

446. 



420 

625. 



430 

613. 



440 

711. 



444.60 b.p. 

760.0 



450 

821.' 



460 

948. 



470 

1093. 



480 

1257. 



490 

1441. 



500 

1647. 



510 

1876. 



520 

2130. 



530 

2410. 



540 

2718. 



550 

3055. 



560 

3423. 



570 

3824. 



Sulfur dioxide SO 2 



Sp. Vol. 



cm»/g 

°C 

Pressure 





liq. 

vap. 

-70 liq. 

19.9 mm 



-65 

30.0 



-60 

42.8 



-55 

61.8 



-50 

86.7 

b.642: 


-45 

119.0 

0.6472 


-40 

162.3 

0.652! 


-35 

217.1 

0.667S 


-30 

286.0 

0.6627 
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VAPOR PRESSURE (Continued) 


“C 

Pressure 

Sp Vol. 
cmVg 

“C 

Pressure 

Density 

g/cm* 

liq 

vap. 

liq 

vap. 

Sulfur dioxide SOj (Continued) 1 


Sulfur trioxide SO3 


-25 

373.0 mm 

0.6680 






~20 

478 0 

0.6739 


44.6 bj. 

1.00 atm 

1 807 

0 003 

— 15 

607.0 

0.6798 


60 

2.0 

1.732 

0.006 

-10 

761.0 

0 6859 


80 

4.3 

1 639 

0.013 

~ 5 

947.0 

0.6916 


100 

8.0 i 

1 547 

0.025 

0 

1.529 atm. 

0.6974 


120 

13 3 

1.465 

0.037 

4- 2 

1.657 

0 6098 


140 

20.6 

1 382 

0 056 

4 

1.793 

0.7022 


160 

30 3 1 

1296 

0 086 

6 

1.938 

0.7047 


180 

43.4 

1 196 

0137 

8 

2.092 

0.7072 

156 3 

200 

61.1 

1 058 i 

0 233 

10 

2.256 

0.7097 

147.1 

218 3c.p. 

83.6 

0 630 

0 630 

12 

2.429 

0 7123 

1370 





14 

2 613 

0 7153 

128.2 


Thallium T1 


16 

2 807 

0.7179 

1190 





18 

3 012 

0.7205 

nil 

412.7 liq. 

1 0.001 mm 


1 

20 

3 228 

0.7231 

1031 

748 

I ^ 



22 

3 456 

0.7262 

97.09 

1650 b p. 1 

1 760. i 

1 


24 

3 697 

0.7289 

90.91 





26 

3.951 

0.7315 

86.21 





28 

4.217 

0.7348 

81.30 

1282 liq 1 

1 0 001 mm 1 



30 

4.498 

0.7375 

75.76 

1503 1 

1- 



32 

4 793 

0 7407 

70.92 

2260 b.p. 

1 760 1 

1 

1 

34 

5 102 

0.7440 

66 67 





36 

5.427 

0.7474 

62 50 


1 ungsten \V 


38 

5.768 

0.7508 

58.14 

3353 sol. 

1 0,001 mm 

1 

' 

40 

6 125 

0.7536 

54.64 





42 

6.499 

0.7570 

5102 


Xenon Xe 



44 

6.890 

0.7610 

48.08 

liq 




46 

7.300 

0.7646 

45.25 

-109.1 b.p. 

1.000 atm. 



48 

7.729 

0.7680 

42.74 

-100 

1.629 



50 

8.176 

0 7722 

40 65 

- 60 

8 570 

2 699 

0.079 

60 

10 729 

0.7918 

31.85 

- 20 

26.73 

2 292 1 

0 238 

70 

13.867 

0.8137 

25 77 

0.0 

41 24 

1 9871 

0.421 

80 

17 682 

0.8382 

20.92 

16 6 c.p. 

58.22 

1 154! 

1 164 

90 

22.268 

0.8658 

16 39 





100 

27.714 

0 8977 

12 94 


Zinc Zn 



110 

34 091 

0 9355 

10.31 

296.3 sol. 

0.001 mm 1 



120 

41 432 

0 9823 

8.078 

487.7 hq. 

1. ' 



130 

49.705 

1.0449 

6,146 

558.9 

6 



140 

58 783 

1.1363 

4.554 

594.1 

10 1 



150 

68 405 

1.3038 

3.256 

632.3 

20 




Organic Compounds 


T 

Pressure 

Density 

g/cm» 

*0 

Pressure 

Density 

g/cm* 


vap. 

liq 

vap. 

Acetic acid CsHiOs 


1 Acetic acid CJH4O2 (^Contirued) 

20 liq 

11.7 mm 



90 

293 7 mm 



30 

206 



100 

417 1 



40 

34.8 



no 

580.8 



50 

56.6 



118.5 b.p. 

1.000 atm. 


0 ()03150 

60 

88 9 

. 


120 

1058 

0 9362 0.003271 

70 

136.0 



140 

1.884 

0 9091 

0 005515 

80 

EmmKm 



160 

3 149 

0.8829! 0 00887 
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VAPOR PRESSmtE <€ontinued) 


1 

Prcesore 1 

Density 

g/cm* 


PrMBure 

Density 

g/cm» 

•c 

1 

liq. 

vap. 

*C 

liq. 

1 

1 vap. 




Acetic acid CsHiOt (Continued) 


180 

5.014 atm. 

0.8555 

0.01370 

200 

; 7.682 

0.8265 

0.02052 

220 

, 11.39 

0.7941 

0.03021 

240 

1 16.42 

0.7571 

0.04327 

260 

23.07 

0.7136 

0.06165 

280 

; 31.67 

0.6629 

0.0883 

300 

i 42.54 

0.5950 

0.1331 

320 

1 56.01 

0.4615 

0.2417 

321.6 c.p. 

67.21 

0.3506 

0.3506 


Acetone CsHiO 


-94 8 sol. 

0.017 mm 

1 

. 

-90 hq. 

0.021 

1 


-70 

0.34 



-50 

2.4 



-30 

11.2 



-10 

38.7 



6 

89.1 



+10 

115.6 



15 

147.1 



20 

184.8 



25 

229.2 



30 

282.7 



35 

346.4 



40 

4215 



45 

510.5 



50 

612.6 



66.1 b.p 

1.000 atm. 

0.750 

6.002 

60 

1.14 

0.746 

0.003 

70 

1.58 

0.734 

0.003 

80 

212 

0.719 

0 004 

90 

2.81 

0.706 

0.006 

100 

3.67 

0.693 

0.007 

110 

4.74 

0.679 

0.009 

120 

6.01 

0.665 

0.011 

130 

753 

0.650 

i 0.013 

140 

9.33 

0.634 

0.016 

150 

11.5 

0.618 

0.020 

160 

13.9 

0.601 

0.024 

170 

16.6 

0.588 

0.030 

180 

20.0 

0.568 

0.039 

190 

23.8 

0.540 

0.050 

200 

28.0 

0.514 

0.065 

210 

32.7 

0.482 

0.085 

220 

38.1 

0.443 

0.110 

230 

44.1 

0.393 

0.152 

235 c.p. 

47.0 

0.268 

0.268 

Acetonitrile CfH»N 


80 liq. 


0 717 

0.001 

100 


0 694 

0.002 

120 


0.070 

0.004 

140 


0.646 

0.007 

160 


0 620 

0.011 

180 


0.590 

0.015 

200 


0 555 

0.022 

220 


0 514 

0.034 

240 


0 467 

0.063 

260 


0.399 

0.091 

274.7 C.P. 


0.240 

0-240- 


Acetylene CsHs 


-84.0 liq. 

1.00 atm. 



-81.5 t.p. 

1.20 

0.618 

0.0021 

-60 

3.48 

0.585 

0.0056 

-40 

7.7 

0.551 

0.012 

-20 

14.9 

0.512 

a024 

0 

26.3 

0.464 

0.045 

+20 

43.1 

0.400 

0.082 

36.0 

61.7 

0.230 

0.230 

Amyl alcohol CoHiiO 


0 liq. 

06 mm 



10 

1.3 



20 

2.8 



40 

10.6 



60 

34.1 



80 

100 

95.1 

233.3 



no 

350.3 



120 

512.3 



130 

730.8 



iao^Amyl alcohol G&HttO 


10 liq. 

1.0 mm 



20 

2.3 



40 

9.7 



60 

33.3 



80 

95.9 



100 

238.6 



110 

358.6 



120 

523.3 



130 

743.2 



140 

1033. 

. 


150 

50 liq. 

1400. 

Aniline CeH 
2.4 mm 

. 

rN 

1 • ■ 

60 

5.7 



70 

10.6 



80 

18.0 


1 

90 

29.2 



100 

45.7 



no 

69.2 



120 

96.6 



130 

144.5 




Bensene. See end of taUe 


Bensoic add CiHeOz 


100 liq. 

1.79 mm 


• • 

140 

14.6 



150 

23.6 



160 

36.3 



170 

55.8 



180 

81.6 



190 

119.1 



200 

171.3 



210 

239. 



220 

331.5 



230 

451. 





VAPOR PRESSURE (Continued) 




Density 



Density 


PreaBure 

g/cm* 


Pressure 

g/cma 

•c 

liq. 

vap. 

“C 

liq 

vap. 



Benzoic acid CTH«Oa (Continued) I 

n-Butyl alcohol C4HioO (Continued) 

240 

597. mm 

. 


65 

77 7 mm 



250 

780. 

. 


70 

75 

112.3 

1313 



Benzophenone CisHioO 





0 BOl. 

2.03 X10~»inia 



iso-Butyl alcohol C 4 H 10 O 


8 

6.94 XlO-5 



60 liq. 

99 1 mm 



32 

1.418XlO-> 



70 

158.5 



Benzoyl chloride C«H»CIO 


80 

90 

248.9 

384 6 



40 liq. 

1.1 mm 



100 

583.5 



50 

2.4 


1 

110 

845.3 



60 

4.8 



120 

1197. 



70 

8.2 



130 

1668. 



80 

00 

13.6 

21.8 



iso-Butyl formate CsHioOa 


100 

33.9 



40 liq. 

84. mm 



110 

51.4 



60 

200. 



120 

75 1 



80 

417. 



130 

107.8 



95 

687. 



140 

152.0 



97 9 bp 

1 000 atm. 



Bromobcnzene CeHtBr 


100 

120 

1.067 

1.92 



30 liq. 

5.67 mm 



140 

3.25 



40 

9.99 



160 

519 



50 

16.96 



180 

7 89 



60 

27.61 



200 

11 5 



70 

43.55 



220 

16.3 



80 

66.22 



240 

22.3 



90 

97.72 



260 

29.8 



100 

141.1 



278 c.p. 

38. 



110 

120 

198.7 

274.9 



Butyric acid C4H8O2 


140 

495.8 



20 liq. 

0.75 mm 



156.15 b.p. 

760. 



30 

1.5 



160 

846. 

il.2994 

0.0052 

40 

3.0 



180 

1350. 

1.2697 

0.0081 

50 

5.25 



200 

2075. 

1.2385 

0.0121 

60 

9.35 



220 

240 

3055. 

4360. 

1.2037 

1.1689 

0.0174 

0.0248 


Camphor CioHieO 


260 

6080. 

1.1310 

0.0343 

180 liq. 

380 mm 



397 c p. 

33900. 

0.4859 

10.4859 

190 

490. 



lao-Butane CdHio 


200 

624. 


. 

-30 hq. 

463. mm 



Caproic acid CBH 12 O 2 


-25 

544. 



80 liq. 

2.5 mm 



-20 

646. 



90 

5.3 



-15 

745. 



100 

10.6 



n 

-Butyl alcohc^ CeHioO 


110 

120 

18 9 

31.4 



20 liq. 

4.39 mm 



130 

51.0 



25 

6 44 



185 

62.6 



30 

35 

9 52 

13 1 



Carbon tetrachloride CCI 4 


40 

18.6 



-20 liq. 

9 8 mm 



45 

24.9 



-15 

13.5 



50 

33 7 



-10 

18.5 



55 

44.9 



- 6 

24.8 



60 

59 2 



0 

32.9 
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VAPOH PRESSURE (Contmued) 




Density 



Density 



g/cm> 



g/cm* 

"C 

Pressure 



“C 

Pressure 



liq 

vap. 

liq. 

vap. 





Carbon tetrachloride CCU (Continued) 1 

Chlorobenzene CeH6Cl (Continued) 

+5 

43^ mm 



50 

41.98 mm 



10 

56.0 



60 

65.54 



15 

71.7 



70 

97.90 



20 

91. 



80 

144.75 



25 

114 5 



90 

208.35 



30 

143.0 



100 

292.75 



35 

176 2 



110 

402.55 

.. 


40 

215.8 



120 

542.80 



45 

262.5 



130 

718.95 



50 

317 1 



132 b.p. 

760. 



55 

379.3 



140 

939.5 

0.9723 

0.0043 

60 

450.8 



160 

1535. 

0 9480 

0.0068 

65 

530 9 



180 

2370. 

0.9224 

0.0102 

70 

622.3 



200 

3520. 

0.8955 

0.0151 

76.75 b p. 

760. 



220 

5055. 

0.8672 

0.0214 

80 

838 

1.4765 

0.0061 

240 

7050. 

0.8356 

0.0300 

90 

1112. 

14554 

0.0080 

260 

9650. 

0.8016 

0.0417 

100 

1457 

1.4343 

0.0103 

359 2 c.p. 

33900. 

0.3654 

0.3654 

110 

120 

1880. 

2390. 

1.4124 

1.3902 

0 0131 

0 0164 

o-Chlorobenzoic acid C 7 H 5 CIO 2 

130 

3000. 

1.3680 

0 0204 

100 sol. 

1 0 1803 mm 

1 .. 

. 

140 

3725. 

1.3450 

0 0250 



150 

4555. 

1.3215 

0 0304 

m-Chlorobenzoic acid CtHiCIO? 

160 

5535. 

1.2983 

0.0366 

100.63 sol. 

1 0.197 mm 



170 

6640 

1.2734 

00437 

1 

1 ... 

ISO 

190 

7900. 

9315. 

1.2470 

1.2192 

0.0525 

0.0625 

p-Chlorobenzoic acid CtHsCIOj 

200 

10940. 

1.1888 

0.0742 

100 sol. 

1 0 045 mm 


1 .. . 

210 

220 

12760. 

14800 

1.1566 
1 1227 

0.0879 

0.1040 


Chloroform CHCla 


230 

17060 

10857 

0.1232 

-60 hq. 

0.81 mm 



240 

19600. 

1.0444 

0.1464 

-50 

2.06 



250 

22410. 

0.9980 

0.1754 

-40 

47 



o-Chloroaniline CeHeCIN 


-30 

-20 

10.0 

19.6 



80 hq 

7.7 mm 



-10 

34 75 



100 

20.7 



0 

61.0 



120 

48.4 



+10 

100.5 



140 

101.9 



20 

159.6 



160 

199 1 



25 

199.1 



180 

358.5 



30 

246.0 



200 

608.2 



35 

301.3 

366.4 

439.0 



m-Chloroaniline CeTleCIN 


40 

45 



100 liq. 

9 0 mm 



50 

526 0 



120 

23 1 



55 

625.2 



140 

52 1 



60 

739.6 



160 

107.2 



60.9 b.p. 

7600 



180 

203 5 



70 

1019. 



200 

363 1 



80 

1403. 



220 

61G.6 



90 

1880. 





100 

2430. 



Chlorobenaene C<HfcCI 


no 

3100. 



0. hq. 

2 52 mm 



120 

3890. 



10 

20 

4.86 

8.76 



130 

486a 





140 

150 

160 

5950. 

7080 

8800. 



30 

40 

15.45 

26.00 
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VAPOH PRESSURE (Continued) 




Density 



Density 



g/cm* 



g/cm® 

•c 

Pressure 




Pressure 



Uq. 

vap. 


Uq. 

vap. 





o-Cresol CrHiO 


1 Cymbne C10H14 (Continued) 

bO liq. 

3.55 mm 



80 

43.55 mm 



80 

11.5 



100 

87.85 



100 

31.6 



120 

169.25 



120 

74.1 



140 

304.65 



140 

158.1 



160 

519.6 



160 

180 

308.3 

566.9 



p-Dibromoben*ene (’eH^Brz 

m-Creeol CtHsO 


84.0 sol. 
52.8 

7.586 mm 
0.6607 



60 Uq. 

1.76 mm 



21.0 

0.0158 



80 

100 

6.37 

19.05 



Diethylamiue C 4 H 11 N 


120 

48.6 



54.0 liq. 

724. mm 



140 

106.9 



55 4 b.p. 

1.000 atm. 

0 668 

0.003 

160 

219.3 



60 

1.16 

0 663 

0.003 

180 

411.2 



80 

2 13 

0 640 

0 005 


p-Cresol CtHsO 


100 

120 

3.67 

5.92 

0.616 

0.591 

0008 

0 014 

60 Uq. 

1.7 mm 



140 

9.10 

0.562 

0.022 

80 

6.17 



160 

13.4 

0.528 

0 035 

100 

18.3 



180 

18.9 

0 489 

0.053 

120 

47.4 



200 

25.8 

0.438 

0080 

140 

105.0 



220 

34.4 

0 339 

0.150 

160 

216.8 



223.5 c.p. 

36.2 

0 246 

0.246 

180 

407.4 



Dietbylaniline CioHuN 



Cyanogen C 2 N 2 


60 liq. 

2 7 mm 



-25 hq. 

629.8 mm 



80 

6.8 



-21.17 b.p. 

1.000 atm 



100 

16.2 



-20 

1.055 



120 

38.2 



0 

2.414 



140 

806 



+20 

4.85 



160 

158.0 



40 

8.80 



180 

291 7 



60 

14 8 



200 

504.0 



80 

23.4 



220 

837.0 



100 

120 

35.3 

51.5 



Dimethylamine C2H7N 


128 3 c.p. 

( 

59.7 



6 05 liq 

724 mm 



Cyclohexane C»Hi 2 


7.2 b.p. 

20 

1 000 atm. 
1.66 



liq 




40 

3.32 



80.75 b.p. 

760. mm 

0.7199 

0.0029 

60 

6.04 



100 

1304. 

0.6988 

0.0049 

80 

10-2 



120 

2140. 

0.6775 

0 0080 

100 

16.0 



140 

3355. 

0.6553 

0 0123 

120 

23.9 



160 

5040. 

0.6313 

0.0184 

140 

34.4 



180 

7285. 

0.6060 

0 0265 

160 

48.0 



200 

10130. 

0.5773 

0 0380 

164.6 c.p. 

51.7 



220 

240 

13690. 

18140. 

0.5443 

0.5058 

0.0534 

0.0746 

Dinitropbenol-2, 4 CeHiNaOs 

260 

23590. 

0.4537 

0 1097 

100 Bol. 

0 228 mm 



281 0 c.p. 

30835. 

0.2703 

1 0.2703 


Diphenyl C 12 H 10 



Cymene CxoUi« 


210 liq. 

243. mm 



0 liq 

4.65 mm 



220 

330 



20 

6.3 



225 

376.5 



40 

10.95 



230 

426.6 



60 

21.4 



235 

482. 
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VAPOR PRESSURE (Continued) 


Pressure 


Density 
g /cm> 


liq 


Density 

g/cm* 



Pressure 

liq. 

vap. 

Ethyl alcohol CzHeO (Continued) 

+5 

17.3 mm 



10 

23 6 



15 

32 2 



20 

43 9 



25 

59 0 



30 

78 8 



35 

103 7 



40 

135 3 



45 

174 0 



50 

222 2 



55 

280 6 



60 

352 7 



65 

448 8 



70 

542.5 



75 

666.1 



78 3 b.p. 

1.000 atm. 

0.7365 

0 00165 

80 

1069 

0.7348 

0.00174 

90 

1562 

0.7251 

0.00250 

100 

2 228 

0.7157 

0.00351 

110 

3 107 

0 7057 

0.00486 

120 

4 243 

0 6925 

0.00658 

130 

5 685 

0.6789 

0.00877 

140 

7 486 

0 6631 

0.01152 

150 

9 700 

0.6489 

0 01488 

160 

12 39 

0 6329 

0 01916 

170 

15 61 

0 6165 

0.02446 

180 

10 44 

0 5984 

0.03115 

190 

23 94 

0 5782 

0 0397 

200 

29 20 

0 5568 

0.0508 

210 

35 31 

0 5291 

0.0655 

220 

42 38 

0 4958 

0.0854 

230 

50 53 

0.4550 

0.1135 

240 

59.92 

0.3825 

0 1715 

243 1 c.p. 

63 11 

0 2755 

0.2755 

Ethylamine C 2 H 7 N 


15.45 liq 

724. mm 



16 6 b.p. 

1 000 atm. 



20 

1 14 



40 

2.34 



60 

4 35 



80 

7 48 



100 

12.1 



120 

18 5 



140 

27.0 



160 

38 4 



180 

52 9 



183 2 c.p. 

55 5 




Diphenyl CkHjo (Continued) 


240 

245 

250 


542 9 mm I 
609 5 

681 6 I 

Ethane C2H6 


-140 liq. 

14 1 mm 

i 


-130 

39 5 



-120 

94 7 



-110 

202 8 



-100 

393 8 



- 90 

705 2 



- 88 62 b.p. 

1.000 atm. 

0 546 

0.00206 

- 80 

1.556 

0.535 

0.00311 

- 60 

3.743 

0.509 

0.00707 

- 40 

7.672 

0.482 

0.0141 

- 20 

14.02 

0.453 

0 0260 

0 

23.56 

0 416 

0.0463 

-f 20 

37.28 

0 363 

0 085 

32 2 c p 

48.2 

0.220 

0.220 

Ethyl acetate C<H.s'^: 


—20 liq. 

6 5 mm 



-10 

12 9 



0 

24.2 



+10 

42 8 



20 

72 8 



30 

1187 



40 

186 3 



50 

282 3 



60 

415 3 



70 

596 3 



77 15 b.p. 

1 000 atm 

0 8283 

0 003230 

80 

1093 

0 8245 

0.003495 

100 

2 000 

0 7972 

0.006158 

120 

3.404 

0 7683 

0.01030 

140 

5 461 

0.7378 

0 01650 

160 

8 349 

0 7033 

0 02577 

180 

12 27 

0 6653 

0 03883 

200 

17 45 

0 6210 

0 05797 

220 

24 15 

0 5648 

0 08905 

240 

32 68 

0 4778 

0 1499 

250 1 c.p. 

37.80 

0.3077 

0.3077 

Ethyl alcohol CsHeO 


-65 liq. 

0 021 mm 



-60 

0.045 



-55 

0 087 



-50 

0.12 



-45 

0.24 



-40 

0 39 


I 

-35 

0 63 


1 

-30 

104 


1 

-25 

163 



-20 

25 



-15 

3 65 



-10 

5 6 



- 5 

8.3 



0 

12 2 




Ethyl bromide CaHsBr 


—20 hq 

59. mm 


-10 

101. 


0 

165. 


+ 10 

257. 


20 

386. 


30 

564. 


40 

802. 


50 

1113. 


60 

1512. 
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VAPOR PRESSITRE (Continued) 




Density 



Density 



g/cm* 



g /cm3 


Pressure 




Pressure 



0 

liq. 

vap 

c 

liq 

vap 



Ethyl chloride CsHdCl 


1 Ethyl ether C 4 H 10 O (Continued) 

hq. 




60 

2 275 atm. 

0.6658 

0.006771 

12.2 b.p. 

1 00 atm. 

0.906( 

0 00285 

70 

3 021 

0.6532 

0.00892 

20 

1 33 

0.894J 

0 00372 

80 

3.959 

0.6402 

0.01155 

40 

2.55 

0.8633 

0 00692 

90 

5.054 

0 6250 

0.01477 

60 

4 50 

0.8306 

0 0120 

100 

6 394 

0.6105 

0.01867 

80 

7.41 

0.7958 

0 0190 

110 

7.987 

0.5942 

0.02349 

100 

11 5 

0.7575 

0 0294 

120 

9.861 

0.5764 

0.029.34 

120 

17.2 

0.715 

0.043 

130 

12.05 

0.558C 

0.03638 

140 

24.7 

0.665 

0 064 

140 

14.58 

0.5385 

0.04488 

160 

34.3 

0.602 

0 099 

150 

17.48 

0.5179 

0 05551 

180 

46 6 

0.494 

0 178 

160 

20.80 

0.4947 

0.06911 

187 c p. 

51.6 

0.331 

0.331 

170 

24.57 

0.4658 

0.08731 




180 

28 81 

0.4208 

0.1135 


Ethylene Call 4 


185 

31.12 

0.4018 

0.1320 

liq. 




190 

33 57 

0.3663 

0.1620 

-103.8 b.p. 

1.00 atm. 

0 569 

0.0022 

193.8 c p. 

35.52 

0.2625 

0.2625 

-100 
- 80 

1.24 

3 35 

0.564 

0.534 

0 0026 

0 0063 

E 

thyl formate CaHoOa 


- 60 

7.38 

0.500 

0 0133 

—20 liq. 

'L'JL 0 mra 



- 40 

14 2 

0 461 

0 025 

0 

Iz 4 



- 20 

24 8 

0.414 

0 046 

+20 

192 5 



0 

40 6 

0.345 

0088 

40 

446 7 



4- 9.6 c n. 

50.6 

0.210 

0.210 

2 

54.35 b.p 

1 000 atm. 

0.8767 

0 002843 

Ethylene bromide 

CaH^Br 

60 

80 

1 208 

2 251 

0.8689 

0.8409 

0.00.3370 
0 006098 

-28 21 sol. 

1 51 mm 



100 

3 883 

0.8112 

0 01032 

-12 30 

2.65 



120 

6 290 

0.7796 

0.01657 

0 

3 47 



140 

9 674 

0.7448 

0.02564 

e.w 

6 16 



160 

14 26 

0 7058 

0.03876 

-10 liq 

2 5 



180 

20 28 

0 6610 

0.05747 

0 

39 



200 

28 00 

0 6066 

0.08621 

Ethylene oxide C2H40 


220 

230 

.37 70 

43 39 

0.5290 
0 4635 

0.1379 

0 1890 

-00 liq. 

10 6 mm 



235.3 c p. 


46 65 

0 3232 

0.3232 ' 

-40 

-20 

64 1 

196 4 



Ethyl UKlide CzHsl 


-10 

316.3 



Oliq. 

41 5 ram 


1 

0 

493 1 



10 

68 5 



+ 10 

738 0 



20 

108 5 



Ethyl ether C 4 H 10 O 


30 

40 

167 5 

251 5 



-119 8 sol 

0 0027 mm 



50 

364 0 



-117.3 

0 0065 



60 

512 0 



-100 hq 
- 80 

0 05 

06 



Ethyl propionate C 6 H 10 O 2 


- 60 

4 1 



0 hq 

8 3 mm 



- 40 

19 0 



20 

27 75 



- 30 

37.6 



40 

77 9 



- 10 

112.3 



60 

188 0 



0 

18,5 3 



80 

403.6 



+ 5 

233 2 



99.0 b.p 

1.000 atm. 

0 7964 

0.003480 

10 

291 7 



100 

1027 

0 7951 

0(K).3580 

15 

360 7 



120 

1.828 

0 7692 

0 00620 

20 

442.2 



140 

3.042 

0 741.3 

001024 

25 

537.0 



160 

4.788 

0.7115 

001615 

30 

647 3 



180 

7.206 

0 6795 

0 02469 

34.6 b p. 

1 000 atm. 

0 6962 

0.003162 

200 

10.45 

0 6443 

0.03676 

40 

1 212 

0.6894 

0.003731 

220 

14 73 

0.6027 

0.0543,5 

50 

1680 

0 6764 

0005079 

240 

20 28 

0.5501 

0.08230 
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VAPOR PRESSURE (Continued) 




Density 



Density 



g/cm» 



g/cm> 


Pressure 




Pressure 



“C 

hq 

vap. 

C 

hq. 

1 vap 



Ethyl propionate C5Hio02 (Continued) I 

I Heptane CtHi* (Continued) 

260 1 

27.40 atm. 

0.4744 

0 1337 

100 

795.2 mm 



270 1 

31.69 

0.4018 

10.1957 

110 

i 1047. 



272.9 c p. 

33.03 

0.2965 

1 0.2965 

120 

1 1367. 

i 


Ethyl sulfide C 4 H 10 S 


Hydroquinol C^HeOa 


20 liq. 

63 8 mm 



155.0 sol. 1 

5.9 mm 

! 


40 

137 0 



164.3 

10 



60 

283 5 



150 hq. 1 

40 



80 

539.5 



170 

15 2 



90.3 b p. 

1.000 atm. 

0 765 

0 003 

190 

37 7 



100 

1 32 

0 755 

0 003 

200 

55.7 



120 

2.26 

0 732 

0 005 

210 

79.8 



140 

3 66 

0 709 

0 008 

230 

158.5 



160 

5 68 

0 684 

0.011 

250 

291.8 



180 

8.36 

0.656 

0 017 

270 

509.3 



200 

220 

12.0 

16.6 

0 625 
0.590 

0.027 

0 041 

o-Hydroxybenzoic acid C7H60a 

240 

22 3 

0 549 

0 061 

100 sol. 

1 0 397 mm 

1. 

1 .. 

260 

280 

29.3 

37 6 

0 494 
0 395 

0094 

0.175 

m-Hydroxybenzoic acid CrHeOs 

283.8 c p. 

39 1 

0.279 

0 279 

101.06 sol. 1 0.00149 ram 

1 

1 


2 sol. 


Formic acid CHoOo 
9.7 mm 


p-Hydroxybenzoic acid CvHeOi 
100 91 sol. 1 0 00030 mm 1 1 


4 

11.6 


6 

14 1 


8 

17 4 


10 liq 

18 9 


20 

33 1 


30 

52.2 


40 

82 6 


50 

125 9 


60 

189 7 


70 

279 6 


80 

398 1 


90 

5.52 1 


100 

753 4 



Glycol C»H«0- 


120 liq 

39 mm 


130 

62 


140 

96 8 


150 

147 9 


160 

218 8 


170 1 

316 2 


180 

446 2 


190 ! 

615 9 



Heptane CrHt* 


0 liq. 

11.45 mm 


10 

20.5 


20 

35 5 


30 

58.35 


40 

92 05 


50 

140.9 


60 

208 9 


70 

302 3 


80 

426 6 


90 

588.8 



lodobcnzene CsH^l 


30 liq. 

148 mm 


40 

2 24 


50 

4.85 


60 

8 30 


70 

13.65 


80 

21 78 


90 

33 50 


100 

50 23 


110 

73 88 


120 

105 4 


130 

148 3 


140 

204 9 


ir>o 

276 7 


160 

367 3 


170 

479 7 


180 

618 7 


188.45 b.p 

760. 


200 

991. 

1 5470 

220 

1520. 

15124 

240 

2245. 

1 4764 

260 

3220. 

1 4384 

448 c p 

33900. 

0.5814 


Mesitylene OtHn 


0 hq. 

15 6 mm 


20 

27.15 


40 

48 9 


60 

87.35 


80 

150.8 


too 

247.25 1 


120 

381 1 


140 

550 05 


160 

740 35 
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VAPOR PRESSURE (Continued) 




Density 





g/cm> 



•c 

Pressure 



“C 

Pressure 



Uq. 

vap. 




Density 

g/c5in> 


liq. vap. 


Methane CH 4 


— 182 liq. 

94.0 mm 


-178 

152.1 


-176 

190.5 


-161 5 b.p. 

1.00 atm 

0.4245 

-160 

113 

0.4222 

-140 

4.38 

0.3916 

-120 

11.84 

0.3547 

-100 

25.7 

0.3050 

— 82.1 c.p 

45.8 

0.1615 

Methyl acetate CiHsOj 

-135 801 . 

0.00354 mm 


- 20 hq. 

19. 


0 

62.1 


20 

169.8 


40 

400 4 


57. 15 b.p. 

1.000 atm. 

0.8840 

60 

1.104 

0.8800 

80 

2.092 

0.8519 

100 

3.659 

0.8221 

120 

5.998 

0.7893 

140 

9.325 

0.7532 

160 

13.88 

0.7133 

180 

19.95 

0.(i671 

200 

27.84 

0.6100 

220 

37.92 

0 5281 

233.7 c.p. 

46.31 

0 3252 


Methyl alcohol CH4O 


0 0018 
0.0020 
0.0068 
0.0175 
0.0413 
0.1615 


0 002830 
0 003076 
0 005618 
0 009671 
0 01570 
0.02454 
0 03731 
0 06682 
0 08658 
0.1416 
0 3252 


hq. 

64 7 b.p. 
80 
100 
120 
140 
160 
180 
200 
220 
230 

240.0 c.p. 
liq. 

— 6 6 b.p 
0 


1.000 atm. 
1.764 
3.452 
6.255 
10.63 
17.11 
26.35 
39.08 
56.18 

66.67 

78.67 


0.7510, 
0 73551 
0 7140 


0.6640 

0.6340 

O.5980I 
0.5530 
0.4900, 
0 44101 
0.2722 


0.001222 
0 0020841 
0.003984 
0 007142 
0 01216 
0 01994 
0 03186 
0.05075 
0 08635 
0.1187 
0.2722 


Methylamine CH»N 


1.000 atm. 
1.33 


+ 20 

2.92 

40 

5.93 

60 

10.15 

80 

16.7 

100 

25.9 

120 

38.5 

140 

55.1 

156 9 c.p. 

73.6 


Methyl n-butyratc CiHiaO* 
0 hq. 1 7.3 mm 

20 24.5 

40 I 69 2 


Methyl n-butyrate CjHioOs (Continued) 


60 

167 5 mm 



80 

361.4 



100 

700.7 



102.75 b.p. 

1.000 atm. 

0.8035 

0 003595 

120 

1.649 

0 7816 

0.005708 

140 

2.756 

0 7551 

0.009294 

160 

4 359 

0.7270 

0.01469 

180 

6.587 

0.6964 

0 02215 

200 

9.593 

0.6633 

0.03268 

220 

13 55 

0.6251 

0.04881 

240 

18.69 

0.5773 

0 07143 

260 

25.25 

0.5166 

01091 

280 

33.58 

0.3812 

0.2201 

281.3 c p. 

34.19 

0.3002 

0 3002 


12.1 mm 


38.9 


104.7 


243 8 


505 0 1 


1 000 atm. 

0.8040 

1257 

0 7945 

2 193 

0 7680 

3 588 

0 7396 

5.569 

0 7095 

8 280 < 

0.6767 

11.89 

0.6411 

16.59 

C 5961 

22.64 

0.5386 

30.32 

0.4495 

33.72 

0.3012 


Methyl iso-butyrate CiHxoOj 

0 
20 
40 
60 
An 

92.3 b p. 

100 
120 
140 
160 
180 
200 
220 
240 
260 

267.55 c.p. 

Methyl chloride CHjCl 
liq 

- 24.0 b.p. 

- 20 

0 

+ 20 
40 
60 
80 
100 
120 
140 

143 2c.p. 

Methylene bromide CHaBra 
0 liq. 

10 
20 
30 

Methylene chloride CH1CI3 
0 liq. 147. mm 

10 229 7 

20 348.9 

30 511.4 




0.003617 

0.004472 

0.007628 

0.01224 

0.01903 

0.02809 

0.04228 

0.06289 

009615 

0.1623 

lO 3012 


1.00 atm. 

0 997 

0 00255 

1.18 

0.990 

0.00297 

2.50 

0 955 

0 00599 

4.76 

0 918 

0.0110 

833 

0 878 

0 0189 

13.6 

0 832 

0 032 

21.2 

0 783 

0 049 

31 4 

0.725 

0.075 

45 0 

0 647 

0.120 

62 6 

0 497 

0 238 

65.8 

0.365 

0.365 


11.5 mm 


20 4 


347 


56.4 
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VAPOR PRESSURE (Continued) 




Density 



Density 



g/cm* 



g/cm’ 


Pressure 




Pressure 




hq. 

vap. 

C 

liq. 

vap. 



Methyl ether C 2 H 8 O 


1 Methyl formate CsHiOa (Continued) 

hq. 




140 1 

17.83 atm. I 

0.7638 

0.04124 

- 23.7 b.p. 

1.000 atm. 

0.7222 

0.0024 

160 1 

25.64 1 

0.7136 

0.06231 

- 20 

1.17 

0.7174 

0.0027 

180 ! 

35.76 

0.6521 

0.00434 

- 10 

1.74 

0.7040 

0.0039 

200 

48.50 

0.5658 

0.1524 

0 

2.54 

0.6905 

0.0055 

214.0 c.p 

1 

59.15 

0.3489 

0.3489 

+ 10 

20 

3.59 

4.95 

0 6759 
0 6610 

0.0076 

0.0104 

VIethyl iodide CH J 


30 

6 62 1 

0 6455 

0.0142 

0 hq 

141 2 mm 



40 

8.69 

0.62921 

0.0188 

10 

220.2 



60 

11.25 

0.6116 

0.0241 

20 

331.4 



60 

14.27 

0.5932 

0.0306 

30 

483.4 



70 

17 90 

0.5735 

0.0385 





80 

22.10 

0.5517 

0.0484 

Methyl propionate C 4 H 8 O 2 


90 

26.9 

0.5257 

0 0623 

— 20 liq. 

5.6 mm I 



100 

32.6 

0.4950 

0.0810 

0 

21.9 1 



110 

39.0 

0 4575 

0.1060 

+ 20 

66.2 



115 

42.5 

0 4350 

0.1222 

40 

169.3 



120 

46.3 

0.4040 

01465 

60 

380.3 



125 

50.3 

0 3510 

0.1930 

79.7 b p. 

1 000 atm. 

0.8412 

0.003173 

126 9 C.P. 

52.0 

0 2714 

0 2714 

80 

1.006 

0.8408 

0.003199 

Methyl ethyl ethei CaHsO 

100 

120 

1.8.51 

3.165 

0.8137 
0 7852 

0.006714 

0.009569 

liq. 




140 

5.096 

0.7553 

0.01529 

7.5 b p. 

1 000 atm. 

0 716 

0 003 

160 

7.812 

0.7221 

0.02356 

10 

I 1.10 

0.713 

0 004 

180 

11.50 

0.6856 

0.03552 

20 

1.61 

0.700 

0.006 

200 

16.38 

0.6445 

0.05236 

30 

2.29 

0.687 

0.008 

220 

22.68 

0.5938 

0 07812 

40 

3 14 

0.672 

0010 

240 

30.70 

0.5220 

0 1236 

50 

60 

4.24 

5.56 

0.658 

0.644 

0.013 

0.016 

Methyl salicylate CsHsOa 


70 

7 21 

0.628 

0.019 

216 liq. 

645.5 mra 



80 

9.16 

0.612 

0.023 

218 1 

677.2 



90 

11.4 

0.596 

0.029 

220 

710 2 



100 

14 2 

0.579 

0.034 

222 

744.3 



110 

17.3 

0 560 

0.040 

224 

779.8 



120 

20.9 

0.540 

0 050 

225 

798.1 



130 

140 

25 0 

29.6 

0 516 
0.487 

0.064 

0.082 

Methyl sulhde CaHeS 


150 

34 7 

1 0.450 

1 0.109 

liq. 


1 


160 

40.5 

0.401 

0153 

35.8 b.p. 

, 1.000 atm. 

0.831 

0.002 

164 7 c.D 

43 4 

0 270 

0.270 

40 

1.15 

0.826 

0.003 

Methyl ethyl ketone CiHsO 

60 

80 

2.15 

3.68 

0.803 

0.777 

0.003 

0.006 

20 hq. 

1 77 6 mm 



100 

5.97 

0.750 

0010 

30 

1 121 4 1 



120 

9.14 

0.721 

0.066 

40 

i 188 4 



140 

13.4 

0.689 

0.026 

60 

1 300.0 



160 

19.1 

0.652 

0.040 



180 

26.2 

0.610 

0.063 

Methyl formate CattiUs 


200 

35.6 

0.559 

0.092 

- 20 liq. 

1 67 7 mm 



220 

47.0 

0.486 

0146 

0 

1 195.0 



229 9 c.p. 

54.6 

0.306 

0.306 

+ 20 

31 9 bp 

476.4 

1.000 atm. 

0.9569 

0.002468 

Naphthalene CioHs 


40 

1.355 

0.9447 

0.003236 

85 liq. 

9.8 mm 



60 

2.608 

I0.9133 

0 006039 

90 

12.5 



80 

4.610 

0.8803 

a0i049 

100 

18.9 



100 

7 614 

0.8*452 

0 01723 

no 

28.3 



120 

1191 

0.8070 

0.02688 

225 

887. 


’ 
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VAPOR PRESSURE (Continued) 


•c 



Density 



g/cm» 


Pressure 



“C 


liq. 

vap. 



Density 

g/cm» 


Pressure 


liq. 


vap 


Naphthalene CioHg (Continued) 


n-Octanc CsHis (Continued) 


230 

988. mm 



235 

1098. 



240 

1218. 



245 

1347. 



250 

1487. 



a-Naphthol CioHgO 

120 liq. 

2.8 Tnm 



140 

7.4 



160 

17 9 



180 

37.5 



200 

74 7 



220 

1390 



240 

243.2 



260 

403 7 



280 

639.6 




^-Naphthol CwHaO 

140 liq. 

5.8 mm 



160 

13.6 



180 

295 



200 

59.2 



220 

1115 



240 

198.5 



260 

336 2 : 



280 1 

544.3 ! 



300 I 

848.7 1 



m-Nitroacetanilide C 8 H 8 N 2 O 3 

100 sol. 

10.0042 mm j ... .1 

p-Nitroacetanilide C 8 H 8 N 2 O 1 

100 sol. 1 

1 0.0021 mm | I 

p-Nitroaniline CsHeNaOa 

100 sol. 1 0.0136 mm 1 1 . 

Nitrobensene CeH»N02 

80 liq. 

7.5 mm 



90 

12.9 



100 

20.85 



110 

32.5 



p-Nitrobenzoic acid C7H4NO4 

100 sol. 1 0.0006 mm 1 . . | 

Nitroglycerol CiHiNOs 

20 hq. 

0.00025 mm 



30 

0.00083 



40 

0.0024 



60 

0.0073 



60 

0.0188 



70 

0.043 



80 

0.098 



90 

0.23 




n-Octane CgHw 

-20 Uq. 1 

0 64 mm 



0 

2 94 




+20 

10.45 mm 



40 

30.85 



60 

77.55 



80 

174.8 



100 

353.6 



120 

646.4 



140 

1114. 




iso-Pentane (UsHia 


-20 liq. 

100 00 mm 



0 

257 35 



+20 

572 2 



40 

1140.5 




Phosgene CCI 2 O 


liq. 




7.96 b.p. 

1 00 atm. 

1 409 

0 005 

20 

1 55 

1 3S1 

0.007 

40 

2 97 

1.332 

0.012 

60 

6 25 

1.280 

0 020 

80 

8.68 

1.224 

0 030 

100 

13 6 

1 165 

0 046 

120 

20 3 

1.100 

0.072 

140 

291 

1017 

0.112 

160 ! 

40.4 

0.903 

0182 

180 

54 4 

0.685 

0.359 

182 c.p. 1 

56. 

0.520 

0.520 

Picric acid CeHsN*^ 


100.4 801 . 1 

10.00249 mm | 

1 .... 


Propane CsHs 


-38.4 liq. 1 

1 1050. mm 



-30.85 1 

1 1368. 



Propyl acetate CsHioOz 


0 

7.0 mm 



20 

25.0 



40 

70 9 



60 

171.9 



80 

373 0 



100 

723.8 



101.55 b.p. 

1 000 atm. 

0 793H 

0.003495 

120 

1.703 

0.7702 

0 006760 

140 

2.851 

0 7435 

0 009497 

160 

4.518 

0 7149 

0.01489 

180 

6 832 

10.6835 

0 02268 

200 

9947 

0.6488 

0.03390 

220 

14 05 

0 6087 

0.05025 

240 

19.36 

0 5586 

0.07576 

260 

26 13 

0.4908 

0.1205 

276.2 c.p. 

32.91 

0.2957 

0.2957 

n-Propyl alcohol CsHsO 


0 iiq. 

3.44 mm 



5 

5 04 



10 

7.26 
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VAPOR PRESSURE (Coatiiiued) 


“C 


Pressure 


Density 



g/cm* 






Pressure 

hq 

vap. 




Density 

g/cm* 


liq. 


vap. 


n-Propyl alcohol CaHsO (Coritinuetl) 


Propyl formate CiHsOa (Continued) 


15 

10.3 



20 

14.5 



25 

20.1 



30 

27.6 



35 

37.4 



40 

50.2 



45 

66.4 



50 

87.2 



55 

113.6 



60 

147.0 



65 

186.8 



70 

239.0 



75 

301.0 



80 

376.0 



85 

466. 



90 

574. 



95 

697. 



97.4 b.p. 

1.000 atm. 

0 7351 

0 00208 

100 

1.100 

0.7325 

0 00226 

UO 

1.577 

0.7220 

0.00320 

120 

2.208 

0.7110 

0 00443 

130 

3.022 

0 6995 

0 00605 

140 

4.055 

0 6875 

0.00805 

150 

5.341 

0 6740 

0 01060 

160 

6.915 

0 6600 

0.01380 

170 

8.817 

0 6450 

0.01770 

180 

11.08 

0 6285 

0 0225 

190 

13.75 

0 6110 

0 0282 

200 1 

16.86 

0 5920 

0 0353 

210 

20.46 

0.5715 

0 0442 

220 

24.57 

0.5485 

0 0656 

230 

29.26 

0.5230 

0 0704 

240 

34 57 

0.4920 

00904 

250 

40.55 

0.4525 

01180 

260 

47.27 

0.3905 

0 1610 

263 7 c.p. 

49 95 

0 2734 

0.2734 


Propylene CsHo 


-127 4 liq 3 inm 

-110 4 15 

- 34 4 1307. 


Propyl formate CiHsO*: 


0 

21 4 mm 



20 

63 9 



40 

163.6 



60 

364 9 



80 

734 5 



80.9 b.p. 

1 000 atm. 

0.8330 

0 003136 

100 

1.769 

0 8080 

0.005432 

120 

3.010 

0.7811 

0 009033 

140 

4.821 

0.7523 

0 01422 

160 

7 343 

0.7209 

0.02179 

180 

10.74 1 

0 6873 

0.03236 

200 

15.20 

0.6487 

0.04717 

220 

20.94 

0.6024 

0.06897 

240 

28.27 

0.54381 

0.1045 


260 1 37.54 atm. 0.44041 0.1848 

264.85 c.p. I 40.13 0 30931 0.3093 


80 liq. 


100 

120 

140 

160 


Quinobne C^HrN 
3.1 mm 
8.5 
20 7 

45.3 

91.4 


Turpentine CioHie 


0 hq 

2 1 mm 


10 

2.9 


20 

44 


30 

6 9 


40 

10.8 


50 

17 0 


60 

26.5 


70 

40 6 


80 

61 3 


90 

90.6 


100 

131.1 


110 

186.0 


120 

257.0 


130 

349.0 


140 

464.0 


155 

605 0 


160 

686 0 


165 

775 0 


Tetrachloroethylene C2CI4 

40 liq. 

41 mm 


60 

104 


80 

226 


100 

438.5 



Toluene CtH® 

30 hq. 

36.7 mm 


40 

591 


50 

92 6 


60 

139 5 


70 

202 4 


80 

289 7 


90 

404 6 


100 

557.2 


p-Toluic acid CsHsOj 

100 sol. 

0.216 mm | | 

o-Toluidine C 7 H 9 N 

40 Uq. 

1.1 mm 


60 

3.7 


so 

10.5 


100 

27.2 


120 

62 3 


140 

129 9 


160 

250.2 


180 

450.2 


200 

702.9 
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VAPOR PRESSURE (Contmued) 




Density 



Density 



g/cm* 



g/cm* 

“C 

Pressure 



“C 

Pressure 



Uq. 

vap. 

Uq. 

vap. 





m-Toluidine CtHiN 


Valeric acid CiHioOs (Continued) 

601iq. 

80 

3.4 mm 



100 

28,2 mm 



9.4 



120 

70.5 



100 

23.9 



140 

159.6 



120 

54.8 



160 

336.1 



140 

115.6 



180 

660.7 



160 

180 

224.9 

410.6 



iso-Valeric acid CsHioOa 


200 

706.7 



10 Uq 

0.2 mm 



p-Toluidine CtUsN 


30 

50 

0.75 

2.9 



40 liq 

1.1 nun 



70 

94 



60 

3.7 



90 

27.3 



80 

10.5 



no 

69.8 



100 

26.6 



130 

159.8 



120 

60.6 



150 

338.3 



140 

160 

126.3 

244.0 



0 liq 

o-Xylene CsHjo 


180 

441.3 



4.0 nun 



200 

753.0 


. . 

20 

10.05 





40 

23.7 



Trichloroethylene C 2 HC 

8 

60 

52.4 



25 liq. 

73. mm 



80 

100 

108.9 

213.1 



30 

04. 



120 

393.85 



40 

50 

149. 

224. 

. 


140 

689.9 



60 

324.5 




m>XyIene C&Hu 


70 

80 

453.0 

6180 



0 liq. 

20 

1.75 mm 
6.43 



TVinitrotoluene CtHjN tOe 


40 

60 

19.48 

50.59 



80 liq. 

0.042 mm 



80 

115.72 



85 

0 053 



100 

28822 



90 

0 067 



120 

44&85 



95 

0.085 



140 

78i64 



100 

0.106 




p-Xylene CsHio 


Urethane CiHtNOj 


OUq. 

829 mm 



120 Uq. 

103. mm 



20 

16.35 



140 

203. 



40 

34.00 



160 

V 

302. 



60 

70.64 



aleric acid CtHioOt 


80 

too 

142 04 

270 46 



60 liq. 

2.07 mia 



120 

481 33 



80 

9.3 



140 

794,84 






Benaene 

CeHe 




80 2 b.p. 

760 mm 



170 

6385 

0 7043 

0 0209 

90 

1008 

0 8041 

0 0036 

180 

7620 

0 6906 

0 0249 

100 

1335 

0 7927 

0 0047 

190 

9040 

0 6758 

0 0298 

110 

1740 

0 7809 

0 0060 

200 

10650 

0 6605 

0 0355 

120 

2230 

0 7692 

1 0 0077 

220 

14520 

0 6255 

0 0502 

130 

2820 

0 7568 

0 0006 

240 

19350 

0 6861 

0 0714 

140 

3520 

0.7440 

0 0118 

260 

26350 

0 5328 

0 1038 

150 

4335 

0 7310 

0 0144 

280 

32800 

0 4514 

0 1660 

160 

5300 

0.7186 

0 0173 

288 5 

36400 

0.3045 


18.04 




VAPOR PRESSURE 
Variation with Temperature 

The following table gives the value of the constants a and b in the following equation: 

, 0.05223a . , 


VAPOR PRESSURE 




VAPOR PRESSURE (Continued) 


VAPOR PRESSURE (Conttoued) 



♦ Based on boiling point of 3927° C or 4200° absolute. 


VAPOR PRESSURE (Continued) 


TAPOB PBESSVSE (Continued) 
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267.000 

79.800 
61,250 
85,030 
78,850 
61,020 
82,340 
62,770 
73.000 
58,700 

680.000 
6,881.3 

16,423 

13,040 

23,590 

16.440 
57,180 
55,160 

45.440 
33,430 
39,400 
63,123 

108,510 

486.000 
84,900 

168,100 

163.800 

174.500 

169.700 

207.500 

136.000 
157,600 

155.700 

Temp, range ®C 

1510 to 1900 liq. 

1 1 1 to 235 sol 

238 to 331 hq. 

60 to 130 Bol. 

130 to 270 sol. 

275 to 309 liq. 

100 to 250 sol. 

266 to 360 hq. 

- 80 to - 38 87 sol. 

400 to 1300 liq 

1800 to 2240 sol. 

— 215 to —210 sol. 

-200 to -161 sol. 

- 163 7 to - 148 liq. 

- 144 to —90 soL 
-90 1 to -88 7 liq. 

-30 to +30 sol. 

-100 to -40 sol. 

- 40 to - 10 sol. 

-8 to +43.2 liq. 

- 25 to 0 hq. 

20 to 44 1 sol. 

380 to 590 sol. 

1425 to 1765 sol. 

260 to 760 fiq. 

906 to 1063 hq. 

1095 to 1375 hq. 

906 to 1105 liq. 

1116 to 1418 hq. 

1278 to 1500 hq. 

1170 to 1327 liq. 

843 to 1028 liq. 

1063 to 1333 hq 

Formula 

** ** fr< 

fl® « M M 0 «o 9 9 ^ 9 ^ 

SK W K S Siziz 5Z ZcuCuCtatiW Ui WWW 

Compound 

Manganese 

Mercuric bromide 

Mercuric chloride 

Mercuric iodide 

Mercury . . . 

Molybd^um . . 

Nitrog^. . . 

Nitrogen dioxide . 

0 

4 Ntteogen monoxide . 

Nitrogen pentoxide 

Nitrogen tetroxide 

Nitrogen trioxide 

Phosphorus (white' 

Phosphorus (violet^ 

Platinum 

Po^Msium . 

Potassium bromide. 

Potassium chloride 

Potassium fluoride 

Potassium hydroxide 

Potassium iodide 



VAPOR PRESSURE (Continued) 


VAPOR PRESSURE (Continued) 


■o 



to a* to ra ooodr-i to oo obroooio! obo oo 2^*^ o>o>o» oo 

c 

76,000 

198.600 

170.000 

506.000 

250.000 
185,500 

103.300 

161.600 

180.300 
185,800 
155,520 
218,200 

132.000 
165,100 

46,740 

360.000 
35,827 
43.450 

120.000 
105,200 

328.000 

897.000 

133.000 

118.000 

<D 
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1 

o 


U 

Rubidium 
Ruludium chloride 

S^eoB 

Siliotmi dioxide 

Silvor 

Silver chloride . 

Sodium 

Sodium bromide 
Sodium chloride 

Soc^um cyanide . . 
Sodium fluoride 
Sodium hydroxide 

Sodium i(Mide 

Stannic chloride . 
StronUum . ... 

Sulfur dioxide 

Sulfur trioxide 

Thallium 

Thallium chloride 

Tin 

Tungsten 

Zinc 


1858' 


Acetaldehyde CtHtO -24.3 to +27.5 liq 27,707 7.8206 

Acetic acid CsHtOj —35 to 10 sol. 41,689 8.502 

Acetic anhydride . C^HsOj 100 to 140 liq 45,585 8.688 


VAPOR PRESSURE (Continued) 


VAPOK PB£SSVBE ( Contlimed ) 
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VAPOR PRESSURE (Continued) 


TAPOR PRESSURE (Continued) 
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LOWERING OF VAPOR PRESSURE BY SALTS IN 
AQUEOUS SOLUTIONS 

The table givee the reduction of the vapor prewure in millimeters due to 
the presence of the number of grammolecules of salt per liter of water given 
at the head of the columns, at the temperature 100® C, at which temperature 
the vapor pressure of pure water is 760 millimeters. 

(From Smithsonian Tables.) 
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LOWESING OF TAPOR PRESSURE BY SALTS IN 
AQUEOUS SOLUTIONS (Continued) 


Substance 

0.5 

1.0 

2.0 

3.0 

4 1 

9 

5 0 

6 ( 

} 

8 ( 

3 

10.0 

MgBrj . 

17 

9 

44 

.0 

115.8 

205 

3 

298 

,5 









MgH3(S04)2 

18 

.3 

46 

0 

116 0 













MnSOt . 

6 

0 

10 

5 

21 0 













MnCl 2 .. 

16 

0 

34 

0 

76 0 

122 

3 

167 

0 

209 

0 







NaHjPOt 

10 

5 

20 

0 

36 5 

61 

7 

66 

8 

82 

0 

96 

6 

126 

7 

157 

1 

NaHSOi.. 

10 

.9 

22 

1 

47 3 

75 

0 

100 

2 

126 

1 

148 

5 

189 

7 

231 

4 

NaNOa. . . 

10 

.6 

22 

5 

46 2 

68 

1 

90 

3 

111 

6 

131 

7 

167 

8 

198 

8 

NaClOs . 

10 

.5 

23 

0 

48.4 

73 

5 

98 

6 

123 

.3 

147 

.6 

196 

.5 

223 

5 

(NaP03)6 

11 

.6 
















NaOH . . 

11 

.8 

22 

8 

48 2 

77 

3 

107 

.5 

139 

.1 

172 

.6 

243 

3 

314 

0 

NaNOz . 

11 

6 

24 

4 

50 0 

75 

0 

98 

2 

122 

5 

146 

.6 

189 

0 

226 

2 

NaoHPOi 

12 

1 

23 

5 

43 0 

60 

0 

78 

7 

99 

8 

122 

1 





NaHCOs 

12 

9 

24 

1 

48 2 

77 

6 

102 

.2 

127 

.8 

152 

0 

198 

0 

239 . 

4 

Na2S04 . 

12 

6 

26 

0 

48 9 

74 

2 











NaCl 

12 

3 

25 

2 

52 1 

80 

0 

111 

0 

143 

0 

176 

5 ! 





NaBrOa I 

12 

1 

25 

0 

54 1 

81 

3 

108 

8 

136 

0 





1 


NaBr ... i 

12 

.6 

25 

9 

57.0 

80 

2 

124 

2 

!169 

5 

197 

5 

268 

0 



Nal 1 

12 


25 

6 

60.2 

99 

.5 

136 

7 

177 , 

.5i 

221 , 

,0 

301 

5 

370 

0 

Na4P207. 

13 

.2 

22 

0 









1 





Na2C03 . : 

14 

3 

27 

3 

53 5 

80 

2 

111 

0 









NaaCaOt. ... 

14 

.5 

30 

0 

66 8 

105 

8 

146 

0 









NaaWOt 

14 

8 

33 

6 

71.6 

115 

7 

162 

.6 









NaaPOt 

16 

5 

30 

0 

62.5 













(NaP03)3 . j 

17 

.1 

36 

6 














NH 4 NO 3 ! 

12 

8 

22 

0 

42.1 

62 

.7 

82 

9 

103 

.8 

121 , 

.0 

152 

2 

180 

0 

(NH4)2SiFl6 . 

11 

5 | 

25 

0 

44 5 













NH 4 CI 

12 , 

,0 

23 

7 

46 1 

69 , 

.3 

94 

2 

118 

6 

1.38 

2 

179 

0 

213 

8 

NH 4 HSO 4 

11 , 

,5 

22 

0 

46.8 

71 

0 

94 

5 ! 

118 . 


139 

0 

181 

2 

218 

0 

(NH4)2S04. . 

11 

0 

24 

0 

46 5 

69 , 

6 

93 

01117 

0 

141 

8 





NHiBr 

11 

9 

23 . 

9 

48 S 

74 

1 

99 

4 

121 

5 i 

145 

5 

190 

2 

228 

5 

NH4I 

12 

9 

26 

1 

49 8 

78 . 

5 

104 

6 

132 

3 

156 

0 

200 

0 

243 

5 

NiSOi.... 

5 

0 

10 . 

2 

21.6 













NiCh 

16 . 

1 

37 . 

0 

86 7 

147 

0 

212 

8 









Ni(N03)2 

16 

1 

37 

3 

91 3 

156 . 

2 

235 

0 









Pb(N03)2 

12 

3 

23 . 

6 

45.0 

63 . 

0 











Sr(S03) - 

7 

2 

20 

3 

47 0 













Sr(N03;2 

15 

8 

31 

0 

64 0 

97 

4 

131 

4 









SrCh.. . . 

16 

8 

38 

8 

91 4 

156 

8 

223 

3 

281 

5 







SrBrc 

17 

8 

42 

0 

101 1 

179 

0 

267 

0 









ZnS04 . 

4 

9 

10 

4 

21.5 

42 

1 

66 

2 









ZnCh 

9 

2 

18 

7 

46 2 

75 

0 

107 

0 

153 

0 

195 

0 





Zn(N03)2 

16 

6 

39 

0 

93 5 

157 

5 

223 
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HEAT CONHUCTIVlTy 

Givinc the quantity of heat in calories which is transmitted per second 
through a plate one centimeter thick across an area of one square centimeter 
when the temperature difference is one degree Centigrade. 

Metals 


Substance 

Temp. 

* C. 

Conduc- 

tivity 

Aluminum 

-160 

0.514 


18 

0.480 


18 

0.504 


100 

0.492 


100 

0.49 


200 

0.55 


300 

0.64 


400 

0.76 


600 

1.01 

Antimony 

0 

0.0442 

100 

0.040 


0-30 

0.042 

Bismuth 

-186 

0.025 

0 

0.0177 


18 

0.0194 


100 

0.0161 

Brass (70Cu +30Zn) . . 

-160 

0.181 

(70Cu+30Zn) 

17 

0.260 

yellow 

0 

0.204 

red 

0 

0.246 

Bronze, aluminum 


0.18 

(90Cu, lOAl) 
Cadmium 

-160 

0.239 

0 

0.220 


18 

0.222 


100 

0.216 

Constantan 

18 

0.054 

(60Cu, 40Ni) 

100 

0.064 


Copper, pure 


-160 


1.097 






HEAT COinwrCTIVITy (Coatinued) 

Metals 


T 


Substance 


Temp. 
“ C. 


Conduc- 

tivity 


Copper, pure, 


100 


0.908 


German silver 

X52Cu, 26Zn, 22Ni) 
Gold 


100-197 

100-268 

100-370 

100-541 

100-837 

0 

100 


17 

18 


1.043 
0.969 
0. 931 
0.902 
0.858 
0.070 
0.089 
0. 10 
0.705 
0.700 


100 


0.703 


Iridium. , 
Iron, pure 


wrought 
cast . . . . 


Steel 


17 

18 
100 

100-727 
100-1245 
-160 
18 


1000 

18 

100 

54 

1020 


18 

180 


0. 141 
0. 161 
0. 151 
0.202 
0. 191 
0.152 
0. 144 
.143 
0, 109 
0. 108 
|0, 114 
111 
-16010.113 
lO. 115 
.108 
lOOlO. 107 


Lead 


-1600.092 


Magnesium 

Manganin 

(84Cu, 4Ni, 12Mn) 

Mercury 


Molybdenum 
Nickel 


180. 
1000 . 
0 - 1000 . 
180. 
1000 . 
-160 0. 
0 0 . 
500. 
17 0. 
170. 
-1600. 


083 

082 

376 

15186 

063101 

035 

0148 

0189 

0197 

346 

129 


Observer 


Jaeger & Diesselhorst, 
1900 

Hering, 1910 

u 

u 

n 

Lorenz, 1881 
(( 

Glage, 1905 
Barratt, 1914 
Jaeger & Diesselhorstj 
1900 

Jaeger & Diesselhorst, 
1900 

Barratt, 1914 
Jaeger & Diesselhorst 

(( a 

Hering, 1910 

u 

Lees, 1908 

Jaeger & Diesselhorst 

a a 

n ti 

a u 

Callendar 

(I 

Lees, 1908 

<< a 

Jaeger & Diesselhorst 

n a 

Lees, 1908 

Jaeger & Diesselhorst 

a 

Lorenz, 1881 
Jaeger & Diesselhorst 

(( (I 

Lees, 1908 

H. F. Weber, 1880 

a (< 

R. Weber, 1902 
Barratt, 1914 
Lees, 1^8 


1864 








HEAt CONDUCTIVirr (C<m1i]itted) 


Mbtaib 


Substanoe 

Temp. 

"C. 

Conduc- 

tivity 

Oboerver 

Nickel 

18 

0. 142 

Jaeger & Diesselhorst, 
1900 


100 

0.138 

Jaeger & Diesselhorst, 
1900 


300 

0.126 

Angell, 1911 


600 

0.088 


800 

0.068 

n 


1200 

0.058 

n 

Palladium 

18 

100 

0. 1683 

0.182 

Jaeger & Diesselhorst, 
1900 

Platinum 

18 

0.1664 

Jaeger & Diesselhorst, 
1900 


100 

0. 1733 

Jaeger & Diesselhorst, 
1900 

Platinum-iridium. . . 

17 

0.074 

Barratt, 1914 

10% Ir 

1 



Platinum-rhodium . . . 

17 

0.072 

Barratt, 1914 

10% Rh 




Platinoid 

18 

0.060 

Lees, 1908 

Rhodium 

17 

0.210 

Barratt, 1914 

Silver, pure 

-160 

0.998 

Lees, 1908 

18 

0.974 

it 


18 

1.006 

Jaeger & Diesselhorst, 
1900 


lOO 

0.992 

Jaeger & Diesselhorst, 
1900 

TiD 

-160i 

0.192 

Lees, 1908 

0 

0. 1528 

Lorenz, 1881 


18 

0. 155 

Jaeger & Diesselhorst, 
1900 


100 

0. 145 

Jaeger & Diesselhorst, 

1 1900 


100 

0. 1423 

Lorenz, 1881 

Tantalum 

17 

0.130 

Barratt, 1914 

Tungsten 

17 

0.476 

it 

18 

0.35 

Coolidge 
|H. F. Weber 

allov 


0.0319 

Zinc 

-160 

0.278 

Lees, 1908 

18 

0.2653 

Jaeger <& Diesselhorst 


100 

0.2619 

a a 
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HBAT CONBUCTIVlTy (Contimied) 

Various Solids 


Approximate valuee at ordinary temparaturee. 


SulMtanot 

Conductivity 

Observer 

Asbestos fiber, 500° G . . 

0.00019 

Randolph, 1912 

paper 

0.0006 



0.0004 

iLees-Chorlton, 1896 

Basalt 

1 0.0052 

Hecht, 1903 

Brick, common red — 

0.0015 

Herschel-L e b o u r 4: 



Dunn, 1879 

Blotting paper 

0.00015 

Lees-Charlton, 1896 

Carbon 

0.01 


Carborundum 

0.0005 

Lorenz 

brick, 150°~1200°. . 

0.032-0.027 

Wologdine 

(''ardboard 

0.000.5 


Cement, Portland .... 

0.00071 

Le^-Chorlton, 1896 

Chalk 

0.0020 

Herschel-L e b o u r A 



Dunn, 1879 

r.indpr 1 

0.00081 


Stone 

0.0022 

Norton 

Cork 

0.00072 

G. Forbes, 1875 


0.00013 

Lees, 1892-8 

Cotton wool 

0.000043 

G. Forbes 

felted 

0.000033 

(C 

Diatomic earth 

0.00013 1 

Hutton-Blard 

Earth's crust, avo ... 

0.004 


Ebonite 

0.00042 

Lees 


0.00014 

Barratt, 1914 

K derdown, d == .!I09, . 

0.000046 

Peclet, 1878 

Felt . . 

0.000087 


Fiber, red ' 

0,0011 

Barratt, 1914 

Fire brick i 

0,00028 

Hutton-Blard 


0.0011 

Barratt, 1914 

Flannel 

0.00023 


Gas carbon, 20° 

0,0085 

Barratt, 1914 

100° 

0.0095 

a 

Glass 

crown (window) . . 

0.0925 

Lees, 1892-8 

flint 

0.002 

It 

Jena 

0.001-0.002 

It 

soda, 20° 

0.0017 

Barratt, 1914 

100° 

0.0018 

ti 

Granite, 100° 

0.0045-0.0050 

Poole, 1912 

600° 

0.0040 

ti 

frrAnhitp! 

0.012 


Graphite brick, 300° to 



700° 

0.24 

Wologdine, 1900 
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HEAT CONDUCTIVITY (Continued) 

Various Solids (Continued) 
Approximate values at ordinary temperatures. 


Substance Conductivity I Observer 


Guttapercha. 0.00048 P6clet, 1878 

Gypsum 0.0031 R. Weber, 1878 

Haircloth, felt 0.000042 G. Forbes 

Tee 0.005 

0 0039 

0.0022 Forbes, i875 

Infusorial earth, 100®. . 0. 00034 Skinner 

300®.. 0.00040 

pressed bricks, 100° . 0.00030 “ 

Lampblack, 100 0.00007 Randolph, 1912 

Leatner, cowhide 0.00042 Lees-Cnorlton, 1896 

chamois 0.00015 

Lime 0. 00029 Hutton-Blard 

Linen 0.00021 Lees-Chorlton, 1896 

Magnesia, MgO 0. 00016-0.00045 Hutton-Blard 

brick, 50®-1130® . ... 0. 0027-0. 0072 Wologdine, 1909 

Magnesium carbonate, 

100® 0.00023 Skinner 

300® 0.00025 

Marble 0.0071 I^es, 1892-8 

Mica, perpendicular to 

cleavage plane 0.0018 I.«ee8 

Paper 0.0003 

Paraffine 0.0006 

0® 0.00023 R. AVeber, 1878 

Plaster of Paris 0. 00070 Lees-Chorlton, 1896 

Porcelain 0.0025 Lees, 1892-8 

165°-1055® 0.0039-0.0047 Wologdine, 1909 

Quartz, parallel to axis . 0.030 Lees, 1892-8 

perpendicular to axis. 0,016 “ 

Rubber, para 0.00045 

Sand, dry 0. 00093 Herschel-L e b o u r A 

Dunn, 1879 

Sandstone 0. 0055 Herschel-L e b o u r & 

Dunn, 1879 

Sawdust 0.00012 G. Forbes, 1875 

Silica, fused, 20® 0.00237 Barratt, 1914 

100® 0.00255 

Silica brick, 100* to 

1000® C 0. 002-0. 003 Wologdine, 1909 

Silk 0.000095 Lees-Chorlton, 1896 

Slate 0.004700 Lees, 1892-8 
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HEAT CONDUCTIVITY (Continued) 

VAB1O0B Solids (Continued) 


Approximate values at ordinary temperatures. 


Substance 

► Conductivity 

Observer 

Snow, compact 

0.00051 

Hjeltstrom 

Soil, dry 

0.00033 

Lees-Chorlton, 1896 

Wax, bees' 

XUrknrl "fir 11 fck A Yin * 

0.00009 

0.00030 

G. Forbes 

perpendicular to axisJ 

0.00009 

! 



Liquids 


Acetic acid 

0.00047 

H. F. Weber 

Amyl alcohol 

0.000328 



0.00041 


Benzole, 5®. 

Carbon disulphide, 9® 

0.000333 

H. F. Weber 

to 15" 

0.000343 


Chloroform, 9° -15°. . . 

0.000288 


Ether, 

0.000303 


Ethyl alcohol 

0.000423 


Glycerine, 

0.000637 

Graetz 

Methyl alcohol 

0.000495 

H. F. Weber 

Oils: olive 

0.000395 

Wachsmuth 

castor 

0. 000425 


petroleum, 13° 

0.000355 

Graetz 

turpentine 

Vaseline, 25° 

0.000325 i 
0.00044 

Lees 

Water, 4° 

0.00138 

H. F.Weber 

0° 

0.00120 


17° 

0.00131 

R. Weber 

20° 

0. 00143 

Milner & Chattock 


Gases 


Air 0° 

0.0000568 

Winklemann 

ArgnUj 0° 

0.0000389 

Schwarze 

Aimnonia gas, 0° 

Carbon dioxide, 0° . . . . 

0.0000458 

0.0000307 

0.0000499 

Winklemann 

(( 

11 


0.0000395 

(( 

Tlpliinrij 0^ 

0.000339 

Schwarze 

Hydrogen, 0° 

0.000327 i 

Winklemann 

100° 

0.000369 

Graetz 

Methane, 7°~8° 

0.0000647 

Winklemann 

Nitric oxide, NO, 8°. . . 
Nitrogen, 7°— 8° 

0.0000460 

0.0000524 

(( 

(t 

Nitrous oxide, N^O . . - 
Oxycen, 7°— 8° 

0.0000350 

0.0000563 
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THERMAL COHBUCTIVITY OF MATERIALS 

(Bureau of Standards Letter Circular No. 227) 

D =» Density in pounds per cubic foot. 

K « Thermal conductivity in B.T.U. per hour, square foot, 
and temperature gradient of 1 degreo Fahrenheit per 
inch thickness. The lower the conductivity, the 
greater the insulating values. 


Soft Flexible Materials in Sheet Form 


D K 

Dry Zero Kapok between burlap or paper. . 1.0 0.24 

^ . 2.0 0.25 

Cabots Quilt Eel grass between kraft paper. .. . 3.4 0.25 

4.6 0.26 

Hair Felt Felted cattle hair 11.0 0.26 

13.0 0.26 

Balsam Wool Chemically treated wood fibre 2.2 0.27 

Hairinsul 75% hair 25% jute 6.3 0.27 

50% hair 50% jute 6.1 0.26 

Linofelt Flax fibres between paper 4.9 0.28 

Thermofelt Jute and asbestos fibres, felted. . . 10.0 0.37 

Hair and asbestos fibres, felted ... 7.8 0.28 


Loose Materials 

Rock Wool Fibrous material made from rock, 6.0 0 26 
also made in sheet form, felted and 10.0 0.27 


confined with wire netting 14.0 6.28 

18.0 0.29 

Glass Wool Pyrex glass, curled 4 0 0.29 

10.0 0.29 

Sil-O-Cel Powdered diatom aceoiis earth. .. . 10.6 0.31 

Regranulated Fine particles 9.4 6.30 

Cork about 6 inch particles 8.1 0.31 

Thermofill Gypsum in powdered form 26 . 0.52 

34. 0.60 

Sawdust Various 12.0 0.41 

redwood 10.9 6.42 

Shavings Various, from. planer 8.8 0.41 

Charcoal From maple, beech and birch, 

coai-se 13.2 0.36 

6 mesh 15.2 0.37 

20mesli 19.2 0.39 


Semi-flexible Materials in Sheet Form 


Flaxlinum Flax fibre 13.0 0 31 

Fibrofelt Flax and ryo fibre 13.6 0.32 
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THERMAL CONDUCTIVITy OF MATERIALS (Cantinued) 
Semi-rigid Materials in Board Form 
Corkboard No added binder; very low density 6.4 0.25 

Corkboard No added binder; low density. ... 7.0 0.27 

Corkboard No added binder; medium density 10.6 0.30 

Corkboard No added binder; high density .. 14.0 0.34 

Eureka Corkboard with asphaltic binder .14.5 0 32 

Kock Cork Rock wool block with binder 14.5 0.326 

Also caUed “Tucork^’ 

Lith Board containing rock wool, flax 

and straw pulp 14.3 0.40 

Stiff Fibrous Materials in Sheet Form 

Insulite Wood pulp 16.2 0.34 

16.9 0.34 

Celotex Sugar cane fibre 13.2 0 34 

14.8 0.34 

^Masonite K 0 33 

•^Inso-board 0.33 

*Maizewood 0 33 to 0 . 39 

♦Cornstalk Pith Board 0 24 to 0.30 

♦Maftex 0.34 

Cellular Gypsum 

Iiisulex or Pyrocell 8 0.35 

12 0.44 

18 0.59 

24 0.77 

30 1.00 

Woods (Across Grain) 

Balsa 7.3 0.33 

8 8 0.38 
20 0.58 

Cypress 29 0.67 

White pine. 32 0.78 

Mahogany ... 34 0.90 

Virginia pine 34 0.98 

Oak ... 38 1.02 

Maple 44 1.10 

Miscellaneous Building Materials 

(Data taken from various sources) 

K K 

Cinder concrete 2 to 3 Limestone 4 to 9 

Building gypsum . About 3 Concrete . . 6 to 9 

Plaster 2to5 Sandstone 8 to 16 

Building brick . ... 3 to 6 Marble 14 to 20 

Glass 5 to 6 Granite 13 to 28 

♦ From various commercial laboratories and the work of 
O. B. Sweeney at Iowa State College. 
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TEMPERATURE OF SATURATED STEAM 

The followng table gives the temperature of isaturated water vapor in 
degrees Centigrade and degrees Fahrenheit corresponding to gauge pressure 
in pounds from 0 to 3184. Zero gauge pressure corresponds to an absolute 
pressure of 14.696 pounds per square inch. 


Gauge 

pressure 

fbs./m.2 

Temp. 

op 

Temp. 
*C ' 

Gauge 
pressure 
lbs./ in - 

Temp. 

op 

Temp. 

Gauge 
pressure 
lbs. /in. 2 

Temp. 

op 

Temp. 

•c 

0 

212 

0 

100 

0 

58 

302. 

5 

150 

3 : 

110 

344. 

1 

173 

4 

1 

216 

4 

101. 

9 

56 

303 

6 

150 

9 

111 

344 

7 

173 

7 

2 

218 

5 

103 

6 

57 

304 

5 

151 

4 

112 

345 

4 

174 

1 

3 

221 

5 

105 

3 

58 

305 

4 

151 

9 

113 

345 

9 

174 

4 

4 

224 

4 

106 

9 

59 

306 

3 

152 

4 

114 

346 

5 

174 

7 

5 

227 

1 

108 

4 

60 

307 

4 

153 

0 

115 

347 

2 

175 

1 

6 

229 

6 

109 

8 

61 

308 

3 

153 

5 

116 

347 

7 

175 

4 

7 

; 232 

3 

111. 

3 

62 

309 

2 

154 

0 

117 

348 

3 

175 

7 

8 

234 

7 

112 

8 

63 

309 

9 

154. 

4 

118 

348 

8 

176 

0 

9 

237 

0 

113 

9 1 

64 

310 

8 

154 

9 

119 

349 

5 

176 

4 

10 

239 

4 

115 

2 

65 

311 

7 

155 

4 

120 

350 

1 

176 

7 

11 

241. 

5 

116 

4 

66 

312 

6 

155 

9 

121 

350 

6 

177 

0 

12 

243. 

7 

117 

6 

67 

313 

5 

156 

4 

122 

351 

1 

177 

3 

13 

245 

8 

118 

8 

68 

314 

2 

156. 

8 

123 

351 

7 

177 

6 

14 

247 

8 

119 

9 

69 

315 

1 

157 

3 

124 

352 

2 

177 

9 

15 

249 

8 

121 

0 

70 

316 

0 

157 

8 

125 

352 

9 

178 

3 

16 

251 

6 

122 

0 

71 

316 

8 

158 

2 

126 

353 

5 

178 

6 

17 

253. 

4 

123 

0 

72 

317 

7 

158 

7 

127 

354 

0 

178 

9 

18 

255 

4 

124 

1 

73 

318 

4 

159 

.1 

128 

354 

6 

179 

2 

19 

257 

0 

125 

0 

74 

319 

3 

159 

6 

129 

355 

1 

179 

5 

20 

258 

8 

120, 

0 

75 

320 

0 

160 

0 

130 

355 

6 

179 

.8 

21 

260 

4 

126 

9 

76 

320 

9 

160 

.5 

131 

356 

2 

180 

1 

22 

262 

0 

127 

8 

77 

321 

6 

160 

9 

132 

356 

7 

180 

4 

23 

263 

7 

128 

7 

78 

322 

3 

161 

3 

133 

357 

3 

180 

7 

24 

265 

3 

129 

6 

79 

323 

1 

161 

7 

134 

357 

8 

181 

0 

25 

266 

7 

130 

4 

80 

323 

8 

162 

1 

135 

358 

3 

181 

3 

26 

268 

3 

131 

3 

81 

324 

7 

162 

6 

136 

358 

9 

181 

6 

27 

269 

8 

132 

1 

82 

325 

4 

163 

0 

137 

359 

2 

181 

8 

28 

271 

2 

132 

9 

83 

326 

.1 

163 

4 

138 

359 

8 

182 

1 

29 

272 

7~ 

133 

7 

84 

326 

8 

163 

8 

139 

360 

3 

182 

4 

SO 

274 

ll 

134 

5 

85 

327 

6 

164 

2 

140 

360 

9 

182 

7 

31 

275 

41 

135 

2 

86 , 

328 

3 

164 

6 

[ 141 

361 

4 

183 

0 

32 

276 

81 

136 

0 

87 

329 

0 

165 

0 

142 

361 

9 

183 

3 

33 

278 

1 

136 

7 

88 

329 

7 

165 

4 

143 

362 

3 

183 

5 

34 

279 

3; 

137 

4 

89 

330 

4 

165 

8 

144 

362 

8 

183 

8 

35 

280 

6 

138 

1 

90 

331 

.2 

166 

2 

! 145 

363 

4 

184 

1 

36 

281 

8 

138 

8 

91 

331 

.9 

166 

6 

146 

363 

9 

184 

4 

37 

283 

1 

139 

5 

92 

332 

6 

167 

0 

147 

364 

5 

184 

7 

38 

284 

4 

140 

2 

93 

333 

1 

167 

3 

148 

364 

8 

184 

9 

39 

285 

6 

140 

9 

94 

333 

9 

167 

.7 

149 

365 

4 

185 

o 

40 

286 

7 

141 

5 

95 

334 

6 

168 

1 

150 

365 

9 

185 

.5 

41 

288 

0 

142 

2 

96 

335 

1 

168 

4 

151 

366 

4 

185 

8 

42 

289 

0 

142 

8 

97 

335 

8 

168 

8 

1 152 

366 

8 

186 

0 

43 

290 

1 

143 

4 

98 

336 

.6 

169 

2 

153 

367 

.3 

186 

.3 

44 

291 

2 

144 

0 

99 

337 

3 

169 

6 

154 

367 

.9 

186 

.6 

45 

292 

3 

144 

6 

100 

337 

8 

169 

.9 

155 

368 

2 

186 

8 

46 

293 

5 

145 

3 

101 

338 

5 

170 

3 

156 

368 

8 

187 

.1 

47 

294 

4 

145 

8 

102 

339 

1 

170 

6 

157 

369 

3 

187 

4 

48 

295 

5 

146 

4 

103 

339 

8 

171 

0 

158 

369 

7 

187 

6 

49 

296 

.6 

147 

0 

104 

340 

.5 

171 

4 

159 

370 

2 

187 

9 

60 

297 

7 

147 

6 

m 

341 

1 

171 

7 

160 

370 

6 

188 

1 

51 

298 

6 

148 

.1 

106 

341 

6 

172 

0 

161 

371 

.1 

188 

4 

52 

299 

7 

148 

7 

107 

342 

3 

172 

*\ 

162 

371 

.7 

188 

7 

53 

300 

7 

149 

3 

108 

342 

9 

172 

7 

163 

372 

.0 

188 

9 

54 

301 

6 

149 

8 

109 

343 

6 

i 173 

1 

164 

372 

6 

189 

2 
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TEMPERATURE OF SATURATED STEAM (Continued) 


Gauge 

pressure 

Iba./in.2 

Temp 

op 

. Temp. 

Gauge 
pressure 
lbs. /in.* 

Temp 

op 

. Temp. 
“C 

Gauge 
pressure 
lbs. /in.* 

Temp 

op 

1 

. Temi: 

168 

372 

9 

• 189 

4 

286 

397 

2 

1 202 

9 

286 

417 

2 

! 214 

.0 

166 

373 

5 

. 189 

7 

226 

397 

6 

1 203 

1 

286 

417 

6 

> 214 

2 

167 

373 

8 

1 189 

.9 

227 

397 

9 

1 203 

3 

287 

417 

9 

' 214 

4 

168 

374 

4 

190 

2 

228 

398 

3 

203 

5 

288 

418 

1 

214 

5 

160 

374 

7 

190 

4 

229 

398 

7 

203 

7 

289 

418 

5 

> 214 


170 

375 

3 

190 

7 

230 

399 

0 

1 203 

9 

290 

418 

8 

i 214 

9 

171 

375 

8 

191 

0 

231 

399 

4 

204 

1 

291 

419 

0 

1 215 

0 

172 

376 

2 

191 

2 

232 

399 

7 

204 

3 

292 

419 

4 

215 

2 

173 

376 

5 

191 

4 

233 

400 

1 

204 

.5 

293 

419 

7 

215 

4 

17i 

376 

9 

191 

6 

234 

400 

3 

204 

7 

294 

419 

9 

215 

5 

178 

377 

4 

191 

9 

236 

400 

8 

204 

9 

296 

420 

3 

215 

7 

176 

377 

8 

192 

1 

236 

401 

2 

205 

1 

296 

420 

6 

215 

9 

177 

378 

3 

192 

4 

237 

401 

r> 

205 

3 

297 

420 

8 

216 

0 

178 

378 

7 

192 

6 

238 

401 

9 

205 

5 

298 

421 

2 

216 

2 

170 

379 

2 

192 

9 

239 

402 

3 

205 

7 

299 

421 

3 

216 

3 

180 

379 

6 

193 

1 

240 

402 

6 

205 

9 

300 

421 

7 

216 

5 

181 

379 

9 

193 

3 

241 

403 

0 

206 

1 

301 

422 

1 

216 

7 

182 

380 

5 

193 

6 

242 

403 

3 

206 

3 

302 

422 

2 

216 

8 

183 

380 

.8 

193 

8 

243 

403 

7 

206 

5 

303 

422 

6 

217 

0 

18i 

381 

4' 

194 

1 

244 

404 

1 

206 

7 

304 

423 

0 

217 

2 

188 

381 

.7 

194 

.3 

246 

404 

4 

206 

9 

306 

423 

.1 

217 

3 

186 

382 

1 

194 

5 

246 

404 

8 

207 

1 

306 

423 

5 

217 

5 

187 

382 

6 

194 

8 

247 

405 

0 

207 

2 

307 

423 

9 

217 


188 

383 

0 

195 

0 

248 

405 

3 

207 

4 

308 

424 

0 

217 

8 

180 

383 

4 

195 

2 

249 

405 

7. 

207 

6 

309 

424 

4 

218 

0 

190 

383 

7 

195 

4 

250 i 

406 

0 

207 

8 

310 

424 

6 

218 

1 

191 

384 

1 

195 

6 

251 

406 

4 

208 

0 

311 

424 

9 

218 

3 

192 

1 384 

.6 

195 

9 

252 

406 

8 

208 

2 

312 

426 

3 

218 

5 

193 

385 

0 

' 196 

1 

253 

! 407 

1 

208 

4 

313 

! 425 

5 

218 

6 

194 

385 

3 

196 

3 

254 

407 

3 

208 

5 

314 

425 

8 

218 

8 

198 

385 

9 

196 

6 

266 

407 

7 

208 

7 

316 

426 

2 

219 

0 

196 

386 

2 

196 

8 

256 

408 

0 

208 

9 

316 

426 

4 

219 

1 

197 

386 

6 

197 

0 

257 

408 

4 

209 

1 

317 

426 

7 

219 

3 

198 

387 

0 

197 

2 

258 

408 

7 

209 

3 

318 

426 

9 

219 

4 

199 

387 

5 

197 

5 

259 

408 

9 

209 

4 

319 

427 

3 

219 

6 

200 

387 

9 

197 

7 

260 

409 

3 

209 

6 

320 

427 

5 

219 

7 

201 

388 

2 

197 

9 

261 

409 

6 

209 

8 

321 

427 

8 

219 

9 

202 

388 

6 

198 

1 

262 

410 

0 

210 

0 

322 

428 

0 

220 

0 

203 

388. 

9 

198 

3 

263 

410 

4 

210 

2 

i 323 

428 

4 

220 

2 

204 

389 

3 

198 

5 

264 

410 

7 

210 

4 

! 324 

428 

5 

220 

3 

208 

389 

8 

198 

8 

268 

410 

9 

210 

5 

326 

428 

9 

220 

5 

206 

390 

2 

199 

0 

266 

411 

3 

210 

7 

326 

429 

3 

220 

7 

207 

390 

6 

199 

2 

267 

411 

6 

210 

9 

327 

429 

4 

220 

8 

208 

390 

9 

199 

4 

268 

412 

0 

211 

1 

328 

429 

8 

221 

0 

209 

391 

3 

199 

6 

269 

412 

o 

211 

2 

329 

430 

0 

221 

1 

210 

391 

6 

199 

8 

270 

412 

5 

211 

4 

330 

430 

3 

221 

3 

211 

392 

2 

200 

1 

271 

412 

9 

211 

6 

331 

430 

5 

221 

4 

212 

392 

5 

200 

3 

272 

413 

2 

211 

8 

332 

430 

9 

221 

6 

213 

392 

9 

200 

5 

273 

413 

4 

211 

9 

333 

431 

1 

221 

7 

214 

393 

3 

200 

7 

274 

413 

8 

212 

1 

334 

431 

4 

221 

9 

218 

393 

6 

200 

9 

275 

414 

1 

212 

3 

336 

431 

6 

222 

0 

216 

394 

0 

201 

] 

276 

414 

5 

212 

5 

336 

432 

0 

222 


217 

394. 

3 

201 

3 

277 

414 

7 

212 

6 

337 

432 

1 

222 

3 

218 

394 

7 

201 

5 

278 

415 

0 

212 

8 

338 

432 

5 

222 

5 

219 

395 

1 

201 

7 

279 

415 

4 

213 

0 

339 

432 

7 

222 

6 

220 

395 

4 

201 

9 

280 

415 

8 

213 

2 

340 

433. 

0 

222 

8 

221 

395 

8 

202 

1 

281 

415 

9 

213 

3 

341 

433 

2 

222 

9 

222 

396 

1 

202 

3 

282 

416 

3 

213 

5 

342 

433 

6 

223 

1 

223 

396 

5 

202 

5 

283 

416 

7 

213 

7 

343 

433 

9 

223 

3 

224 

396 

9 

202 

7 

284 

417 

0 

213 

9 

344 

434 

1 

223 

4 
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TEMPERATURE OF SATURATED STEAM (Continued) 


1 

Gauge 
pressure 
lbs /in. 2 

Temp. 

op 

Temp 

Gauge 
pressure 
lbs. /in - 

Temp. 

op 

Temp. 

1 

Gauge 
pressure 
lbs. /in. 2 

Temp. 

op 

Temp. 

“C 

S46 

434 3 

223 

5 

556 

486.1 

252 3 

960 

641 

6 

283 

1 

346 

434 7 

223 

7 

590 

487 0 

252 8 

970 

542 

8 

283 

8 

347 

434 8 

223 

8 

595 

487 9 

253 3 

980 

644 

1 

284 

5 

348 

435 2 

224 

0 

600 

488 8 

253 8 

990 

545 2 

285 

1 

349 

435 4 

224 

1 

605 

489 7 

254 3 

! 1000 

546 

4 

285 

8 

350 

435 7 

224 

3 

610 

490 6 

254 8 

1010 

547. 

7 

286 

5 

351 

435 9 

224 

4 

615 

491 5 

255 3 

1020 

548 

8 

287 

1 

352 

436 3 

224 

6 

620 

492 3 

255 7 

1030 

5.50 0 

287 

8 

353 

436 5 

224 

7 

625 

493 2 

256 2 

1040 

551 

1 

288 

4 

354 

436 6 

224 

8 

630 

494 1 

256 7 

1050 

552 

4 

289 

1 

865 

437 0 

225 

0 

636 

495 0 

257 2 

1060 

553 

5 

289 

7 

356 

437 2 

225 

1 

640 

495 7 

257 6 

1070 

554 

7 

290 

4 

357 

437 5 

225 

3 

645 

496 6 

258 1 

1080 

555 

8 

291 

0 

358 

437 7 

225 

4 

650 

497 5 

258 6 

1090 

556 

9 

291 

6 

359 

438 1 

225 

6 

655 

498 2 

259 0 

1100 

558 

0 

292 

2 

360 

438 3 

225 

7 

660 

499 1 

259 5 

1110 

559 

0 

292 

8 

365 

439 5 

226 

4 

665 

499 8 

259 9 

1120 

560 

1 

293 

4 

370 

440 8 

227 

1 

670 

500 7 

260 4 

11.30 

561 

2 

294 

0 

375 

442 0 

227 

8 

675 

501 4 

260 8 

1140 

562 

5 

294 

7 

380 

443 3 

228 

5 

680 

502 3 

261 3 

1150 

563 

5 

295 

3 

885 

444 6 

229 

2 

685 

503 1 

261 7 

1160 

564 

6 

29.5 

9 

390 

445 8 

229 

9 

690 

504 0 

262.2 

1170 

565 

5 

296 

4 

395 

447 1 

230 

6 

695 

504 7 

262 6 

1180 

566 

6 

297 

0 

400 

448 2| 

231 

2 

700 

505 6 

263 1 

1190 

567 

7 

297 

6 

405 

449 4! 

231 

9 

705 

506 3 

263 5 

1200 

568 

8 

298 

2 

410 

4,50 5 

232 

5 

710 

507 0 

263 9 

1210 

569 

8 

298 

8 

415 

451 8 

233 

2 

715 

507 7 

264 3 

1220 

570 

7 

299 

3 

420 

4.52 8i 

233 

8 

720 

508 6 

264 8 

1230 

571 

8 

299 

9 

425 

4.‘i3 9 

234 

4 

725 

509 4 

265 2 

1240 

572 

9 

300 

5 

430 

4.55 2i 

235 

1 

730 

610 1 

265 6 

1250 

573 

8 

301 

0 

436 

456 3 

235 

7 

735 

510 8 

266 0 

1960 

574 

9 

301 

6 

440 

457 3 

236 

3 

740 

511 7 

266 5 

1270 

576 

0 

302 

2 

445 

4,58 4 

236 

9 

745 

512 4 

266 9 

1280 

576 

9 

302 

7 

450 

4.59 .5 

237 

5 

750 

513 1 

267 3 

1290 

578 0 

303 

3 

455 

460 6 

238 

1 

7.55 

513 9 

267 7 

1300 

578 

8 

303 

8 

460 

461 7 

238 

7 

760 

514 6 

268 1 

1310 

579 

7 

304 

3 

465 

462 7 

2.39 

3 

765 

515 3 

268 5 

1320 

580 

8 

304 

9 

470 

463 8 

239 

9 

770 

516 0 

268 9 

13,30 

581 

7 

306 

4 

475 

464 9 

240 

5 

775 

516 7 

269 3 

1340 

582 

8 

306 

0 

480 

466 0 

241 

1 

780 

517 5 

269 7 

1350 

583 

7 

306 

5 

485 

467 1 

241 

7 

785 

518 2 

270 1 

1360 

584 

6 

307 

0 

490 

468 0 

242 

2 

790 

518 9 

270 5 

1.370 

585 

5 

307 

5 

495 

469 0 

242 

8 

795 

519 6 

270 9 

1380 

586 

6 

308 

1 

.500 

470 1 

243 

4 

800 

520 3 

271.3 

1390 

587 

ty 

30H 

6 

505 

471 0 

243 

9 

805 

521 1 

271.7 

1400 

588 4 

309 

1 

510 

472 1 

244 

5 

810 

521 8 

272 1 

1410 

589 

3 

309 

6 

515 

473 0 

245 

0 

820 

523 2 

272 9 

1420 

500 

4 

310 

2 

520 

474 1 

245 

6 

8:io 

524 7 

273 7 

14.30 

591 

3 

310 

.7 

525 

475 0 

246 

1 

840 

525 9 

274 4 

1440 

592 

2 

311 

2 

530 

476 1 

246 

7l 

8.50 

.527 4 

275.2 

1450 

593 

1 

311 

7 

536 

477 0 

• 247 

2 

860 

528 6 

275 9 

1460 

594 

0 

312 

2 

540 

477 9 

' 247 

7 

870 

530 1 

276 7 

1470 

504 

9 

312 

7 

545 

478 8 

; 248 

2 

880 

531 3 

277 4 

1480 

505 

8 

313 

2 

550 

479 8 

; 248 8 

890 

532 6 

278 1 

1490 

596 

7 

313 

.7 

555 

4H0 7 

249 

3 

900 

534 0 

278 9 

1500 

597 

6 

314 

o 

560 

481 6 

, 249 

8 

910 

5.35 3 

279 6 

1510 

.598 

5 

314 

7 

565 

482 5 

, 250 3 

920 

536 5 

280 3 

1.520 

,599 

2 

315 

1 

570 

483 4 

250 

8 

930 

537 8 

281 0 

1530 

600 

1 

315 

6 

575 

484 3 

251 

3 

940 

539 1 

281 7 

1540 

601 

0 

' 316 

1 

580 

485 2 

251 

8 

950 

540 3 

282 4 

15.50 

L 

601 

9 

316 

6 


1873 





TEMPERATURE OF SATURATED STEAM (Continued) 


Gauge 

preaeure 

lbB./in.2 

Temp. 

op 

Temp. 

“C 

Gauge 
preaeure 
lbs. /in. 2 

Temp. 

op 

Temp. 

Gauge 
i preaeure 
Ibe./m." 

Temp. 

op 

Temp. 

1560 

602 6 

317 0 

SllO 

644 4 

340 2 

2660 

678 4 

369 

1 

1570 

603.5 

317.5 

2120 

645.1 

340.6 

2670 

678 9 

359 

4 

1580 

604.4 

318.0 

2130 

645 8 

341 0 

2680 

679 5 

369 

7 

1590 

605 3 

318 5 

2140 

646 3 

341 3 

1 2690 

680 0 

360 

0 

1600 

606 0 

318.9 

2150 

647.1 

341 7 

2700 

680 5 

360 

3 

1610 

606.9 

319 4 

2160 

647 8 

342.1 

2710 

681 1 

360 

6 

1620 

607 8 

319.9 

2170 

648.5 

342 5 

2720 

681.6 

360 9 

1630 

608 5 

320 3 

2180 

649 0 

342 8 

2730 

682 2 

361 

2 

1640 

609 4 

320 8 

2190 

649 8 

343 2 

2740 

682 7 

361 

5 

1650 

610 2 

321.2 

2200 

650 3 

343 5 

2750 

683 2 

361 

8 

1660 

611 1 

321.7 

2210 

651 0 

343 9 

2760 

684 0 

362 

<> 

1670 

612 0 

322 2 

2220 

651 7 

344 3 

2770 

684 5 

362 

5 

1680 

612 7 

322 6 

22.30 

652 3 

344 6 

2780 

685 0 

362 

8 

1690 

613.4 

323.0 

2240 

653 O: 345 01 

2790 

685 6 

363 

.1 

1700 

614 3 

323 5 

2250 

653 51 345 3 

2800 

686 1 

363 

4 

1710 

615 0 

323 9 

2260 

654 3 

345 7 

2810 

686 5 

363 

6 

1720 

615 9 

324 4 

2270 

654 8 

346 0 

2820 

687 0 

363 

9 

1730 

616 6 

324 8 

2280 

655 5 

346 4 

2830 

687 6 

364 

2 

1740 1 

617 4 

325 2 

2290 

656 1 

346 7 

2840 

688 1 

364 

5 

1750 1 

618 3 

325 7 

2300 

656 8 

347 1 

28.50 

688 6 

364 

8 

1760 1 

619.0 

326 1 

2810 

657 3 

347 4 

2860 

689 2! 

365 

1 

1770 

619 9 

326 6 

2320 

658 0 

U7 8 

2870 

689 7 

365 

4 

1780 

620 6 

327 0 

2330 

658 6 

348 1 

2880 

690.3 

366 

7 

1790 

621 3 

327 4 

2340 

659 3 

348 5 

2890 

690 8! 

366 

0 

1800 

622 0 

327 8 

2350 

659 8 

348 8 

2900 

691 3i 

;166 

3 

1810 1 

622 8 

328.2 

2360 

660 6 

1 349 2 

2910 

691 7' 

366 

5 

1820 

623 7 

328 7 

2370 

661 1 

349 5 

2920 

692 21 

366 

8 

1830 

624 4 

329 1 

2380 

661 8 

349 9 

29,30 i 

692 8 

367 

1 

1840 

625 1 

329 5 

2390 

662 4 

3.50 2 

2940 

693 .3 

367 

4 

1850 

625 8 

329 9 

2400 

663 1 

350 6 

29.50 

093 9 

387, 

,7 

1860 

626.5 

330 3 

2410 

663 6 

3.50 9 

2660 

694 2 

367 

9 

1870 

627 4 

330 8 

2420 

1 564 2 

351.2 

2970 

694 8 

368 

2 

1880 

628 2 

331 2 

2430 

664 9 

361 6 

2980 

695 3 

i 368 

5 

1890 

628 9 

331 6 

2440 

665 4 

.351 9 

2990 

695 8 

1 368 

8 

1900 

629 6 

332 0 

2450 

i 666 0 

3,52 2 

3000 

696 4 

369 

1 

1910 

630 3 

332 4 

2460 

! 666 7 

352 6 

3010 

696 7 

1 369 

3 

1920 

631 0 

332 8 

2470 

667 2 

3,52 9 

3020 

697 3 

1 369 

6 

1930 

631 8 

333 2 

2480 

667 9 

3.53 3 

3030 

097 8 

369 

9 

1940 

632 5 

333 6 

2490 

668 5 

3.53 6 

3040 

698 4 

370 

2 

1950 

633 2 

334 0 

2500 

669 0 

353 9 

3050 

608 7 

370 

4 

1660 

633 9 

334 4 

2510 

669 7 

3.54 3 

3060 

699 3 

370 

7 

1970 

634 6 

334 8 

2520 

670 3 

354 6 

3070 

699 8 

371 

0 

1980 

635 4 

335 2 

2530 

670 8 

3,54 9 

3080 

700 3 

371 

3 

1990 

636 1 

335 6 

2540 

671 5 

355 3 

3090 

700 7 

371 

5 

2000 

636 8 

336 0 

2550 

672 1 

355 6 

3100 

701.2 

371 

8 

2010 

637.5 

336 4 

2560 

672 6 

3.55 9 

3110 

701 8 

372 

1 

2020 

638 2 

336 8 

2570 

673 2 

3.56 2 

3120 

702 1 

372 

3 

2030 

639 0 

337.2 

2580 

673 7 

356 5 1 

3130 

702 7 

372 

6 

2040 

639 5 

337 5 

2590 

674 4 

3.56 9 

3140 

703 2 

372 

9 

2050 

640.2 

337 9 

2600 

675 0 

357 2 

3150 

703 6 

373 

1 

2060 

640.9 

338 3 

2510 

675 5 

357 5 ! 

3160 

704 1 

373 

4 

2070 

641 7 

338 7 

2620 

676 0 

367 81 

3170 

704 5 

373 

6 

2080 

642 4 

339 1 

2630 

676 6 

3.58 1 ! 

3180 

705 0 

373 

9 

2090 

642 9 

339 4 

2640 

677 3 

3.58 5 1 

3184 

705 2 

*374 

0 

2100 

643 6 

339 8 

2660 

677 8 

358 8 






* Critical point. 
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PROPERTIES OF SATURATED STEAM 
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PROPERTIES OF 

Metric and 

The heat units used are the large calorie, 15° to 16° C and the B T U., 62° 
to 63° F. The heat of the liquid, q, is the heat required to raise unit mass oi 
water from 0° C (32° F) to the temperature indicated. The heat of vapor- 
ization, r, is the heat required to vaporize unit mass of water at the indicated 
temperature and pressure. Total heat involved, // = r + g. 

The heat of vaporization overcomes external pressure and changes the state 
from liquid to vapor at constant temperature and pressure. If u is the 



Total pressure, 
(Gauge pressure 
plus atmospheric 

Heat of 
the liquid. 1 

Heat of 
vaporiza- 

Heat equiva- 
lent of inter- 



pressure) 








Temperature, 

degrees 

Centigrade. 

Millimeters 
of mer- 
cury. 

Kilograms 
per square 
centimeter. 

Pounds per 
square 
inch 

Calories per 
kilogram. 

B.T.U. per 
pound. 

Calories per 
kilogram. 

B T.U per 
pound. 

Calories per 
kilogram. 

B.T.U. per 
pound. 

Temperature, 

degrees 

Fahrenheit 

t 

P 

P 

P 

Q 

9 I 

r 

^ i 

P 

P 

t 

0 

- 4 579 

0 00623 

1 

0 08861 

0 ool 

0 0 ’ 

595 4 

1071 7 

565 3 

1017 5 

32 

1 

4 924 

0 00670 

0 0952j 

1 01 

1 8 

594 9 

1070 8 

564 7 

1016 4 

33.8 

2 

5 290i 

0 00719 

0 10231 

2 02 

3 6 i 

594 4 

1069 9{ 

504 0 

1015 3 

85.6 

8 

5 681 

0 00772* 

0 1099 

3 03 

5 5 

593 9 

1069 0 

563 4! 

1014 2 

37.4 

4 

6 097 

0 00829 

0 1179 

4 03 

7 3 

593 3 

1068 Oi 

562 8 

1013 1 

39.2 

5 

6 541 

0 00889 

0.1265 

5 04 

9 1 

592 8 

1067 1 

562 2 

1011 9 

41 

6 

7 on 

0 00963 

0 1356 

6 04 

10 9 

592 3 

1066 1 

561 5 

1 1010 7 

42.8 

7 

7 511 

0 01021 

0 1453 

7 06 

12 7 

591 8 

1065 21 

560 9 

1009 6 

44.6 

« 1 

8 042 

0 01093 

0 1555 

8 05 

14 6 

591 2 

1064 2i 

560 2 

1008 5 

46.4 

9 

8 606, 

0 01170 

0 1664 

9 05 

16 3 

590 7 

1063 3 

559 el 

1007 4 

48.2 

10 

9 2061 

0 01252 

0 1780 

10 06 

18 1 ! 

590 2 

1062^ 

559 U 

1006 2 

60 

11 

j 9 840 

0 013381 

0 19031 

11 06| 

19 9 1 

589 6 

1061 3 

558 31 

1005 0 

51.8 

12 

10 513i 

0 01429 

0 2033 

12 06 

21 7 

589 1 

1060 4 

557 7 ! 

1003 9 

63.6 

13 

11 2261 

0 01526! 

0 2171 

13 06 

23 5 i 

588 6 

1069 4 

.'ioV 1 

1002 7 

66.4 

14 

111 980 

0 01629 

0 2317 

14 06 

25 3 

588 1 

1058 5 

556 5 

1001 6 

57.2 

16 

12 779i 

0 01737 

0 2471 

15 06 

27 1 1 

587 6 

1057 0 

,555 9 

1000 5 

69 

16 

13 624 

0 01852 

0 263,5 

16 06 

28 9 

.587 0 

1056 6 

555 2 

999 4 

60.8 

17 

14 517 

0 01974 

0 2807 

17 06 

30 7 

586 5 

1055 7 

554 6 

998 3 1 

i 

62.6 

18 

15 460 

0 02102 

0 2990 

18 06 

32 5 

585 9 

1054 7 

553 9 

997 1 

64.4 

19 

16 456| 

0 02237 

0 3182 

19 06 

34 3 

585 4 

1053 8 

533 3 

996 0 

66.2 

20 

17.51 

0 02381 

0 3386 

20 06 

36 1 

584.9 

1052 8 

552 7 

994 8 1 

68 

21 

18 62 

0 02532 

0 3601 

21 06 

37 9 

584 4 

1051 9 

552 1 

993 7 

69.8 

22 

19 79 

0 02691 

0.3827 

22 06 

39 7 , 

583 9 

1051 0 

651 5 

992 6 1 

71.8 

23 

21.02 

0 02858 

0 4065 

23 06 

41 5 

583 3 

1050 0 

550 8 

991 4 

78.4 

24 

22 32 

0 03035 

0 4316 

24 06 

43 3 

582 8 

1049 1 

5.50 2 

990 3 

75.2 

26 

23 69 

0 03221 

0.4581 

25 05 

45 1 

582 3 

1048 1 

549 5 

989 1 1 

77 

26 

25 13 

0 03417 

0 4860 

26 05 

46.9 1 

581 8 

1047 2 

548 9 

988 0 

78.8 

27 

26.65 

0 03623 

0 5154 

27 05 

48 7 

581 2 

1046 2 

548 2 

986 9 

80.6 

28 

28 25 

0 03841 

0 5463 

28 05 

50 5 

580 7 

1045 2 

547 6 

985 7 

82.4 

29 

29 94 

0 04071 

0 5790 

29 04 

52 3 

580 2 

1044 3 

547 0 

984 6 

84.2 

80 

31 71 

0 04311 

0 6132 

1 

30 04 

54.1 

579 6 

1043 3 

j 546 3 

983 4 

86 


1876 




SATURATED STEAM 

English Units 

change in volume the external work is pw and the corresponding amount of 
h^t IS Apu where A is the reciprocal of the mechanical equivalent of heat. 
The part of the heat of vaporization not used in external work is considered 
used m changing the state from liquid to vapor. The heat required for this 
work may be represented by p = r — Apu. 

(From Peabody, Steam and Entropy Tables. John Wiley and Sons, Inc., 
publishers, by permission.) 


Temperature, I 

«. degrees 

Centigrade. 1 

Heat equiva- 
lent of external 
work. 

_ Entropy of the 
liquid. 

Entropy of 
vaporization 

Specific vol- 
ume. 

1 Density. 

2* - 
S 'B 

tfl 

sSl 

t 

Calories per 

1 kilogram. 

B T.U. per 
"I pound. 

o ! 

cu 

go 

Ih 

O 0^ . 

!S 

5 £.2 

.s 

Cubic feet 
““ per pound. 

1 

8 

^ ^ Pounds per 
cubic foot. 

0 

1 

30 1 

54 2 

0 0000 

2 1804 

206 3 

3304 

0 00485 

0.000303 

32 

1 

30 2 

54 4 

0 0037 

2 1706 

192.7 

3087 

0.00519 

0 000324 

38.8 

2 

30 4 

54 6 

0 0074 

2 1609 

180 0 

2884 

0 00556 

0 000347 

38.8 

3 

30 0 

54 8 

0 0110 

2 1513 

168 2 

2694 

0 00595 

iO 000371 

37.4 

4 

30 5 

54 9 

0 0146 

2 1416 

157 2 

2518 

0 0063610 000397 

39.8 

5 

30 6 

55 2 

0 0183 

2 1320 

147 1 

2356 

0 0068010 000424 

41 

6 

30 8 

55 4 

0 0210 

2 1225 

137 7 

2206 

0 0072610 000453 

42.8 

7 

30 9 

55 6 

0 0256 

2 1130 

129 0 

2067 

0 0077510 000484 

44.6 

8 

31 0 

55 7 

0 0290 

2 1036 

120 9 

1937 

0 0082710 000516 

46.4 

9 

31 1 

55 9 

0 0326 

2 0943 

113 4 

1816 

0 OO882I0 000551 

48.2 

10 

31 2 

56 1 

0 0361 

2.0850 

106 3 

1703 

0 0094110 000587 

50 

11 

31 3 

56 3 

0 0397 

2 0758 

96 8 

1599 

0 01002 0 000625 

61.8 

12 

31 4 

56 5 

0 0433 

2 0667 

93 7 

1502 

0 OIO67I0 000666 

83.6 

13 

31 5 

56 7 

0 0467 

2 0576 

88 1 

1411 

0 01135 0 000709 

58.4 

1 

31 6 

56 9 

0 0602 

2 0486 

82 9 

1327 

0 01206 

0 000754 

57.8 

15 

31 7 

57 1 

0 0537 

2 0396 

77 9 

1248 

0 01283 

0 000801 

59 

16 

31 8 

57 3 

0 0571 

2 0308 

73 3 

1174 

0 01364 

0 000852 

60.8 

17 

1 

31 9 

57 4 

0 0607 

2 0220 

69 1 

1105 

0 01447 

0 000905 

68.6 

18 

32 0 

57 6 

0 0641 

2 0132 

65 1 

1041 

0 01536 

0 000961 

64.4 

19 

32 1 

57 8 

0 0675 

2 0045 

61 3 

982 

0 01631 

0 001018 

66.8 

20 

32 2 

58 0 

0 0709 

1 9959 

57 8 

926 

0 01730 

0 001080 

66 

21 

32 3 

58 2 

0 0743 

1 9873 

54 5 

873 

0 01835 

0 001145 

69.8 

22 

32 4 

58 4 

0 0776 

1 9788 

51 5 

824 

0 01942 

0 001214 

71.6 

23 

32 5 

58 6 

0 0811 

1 9703 

48.60 

778 

0 02058 

0 001286 

73.4 

24 

32 0 

58 8 

0 0845 

1 9620 

45 92 

735 

0 02178 

0 001361 

75.8 

25 

32 8 

59 0 

0 0878 

1 9536 

43.40 

695 

0 02304 

0 001439 

77 

26 

; 32 9 

59 2 

0 0911 

1 9453 

41 05 

657 

0 02436 

0 001522 

78.8 

27 

33 0 

59 3 

0 0945 

1 9370 

38 83 

622 

0 02575 

0 001608 

80.6 

28 

33 1 

59 5 

0 0978 

I 9288 

36 74 

589 

0 02722 

0 001608 

88.4 

29 

33 2 

69 7 

0 1011 

1 9207 

34.78 

557 

0 02875 

0 001705 

84.8 

30 

33 3 

59 9 

0 1044 

1 9126 

32 95 

528 

0 03035 

0 001894 

88 
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SATURATED STEAM (Continued) 


Temperature, 

degrees 

Centigrade. 

Heat equiva- 
lent of external 
work. 

Entropy of the 
® liquid. 

d 

o| 

l| 

W 

r 

T 

Specific vol- 
! ume. 

i 

j 

Density. 

Temperature, 

deneee 

Fanrenheit. 

la 

'C S) 

•13 

Apu 

B.T.U. per 
pound. 

Cubic 
meters per 
kilo. 

Cubic feet 
* per pound. 

1 

** o S 

S|| 

gSa 

1 

8 

^ ^ Pounds per 
cubic foot. 

81 

33 4 

60 2 

0 1077 

11 9046 

31 24 

501 

0 03201 

0 001996 

87.8 

82 

33 5 

60 4 

0 1110 

1 8966 

29 62 

474 7 

0 03376 

0 002107 

89.6 

88 

33 6 

60 5 

0 1142 

1 8886 

28 08 

1 449 7 

0 03561 

jO 002224 

91.4 

34 

33 7 

60 7 

0 1175 

1 8806 

26 62 

426 5 

0 03757 

0 002346 

98.2 

38 

33 8 

60 9 

0 1207 

1 8728 

25 25 

404 7 

0 03960 

0 002471 

98 

36 

33 9 

61 1 

0 1239 

1 8650? 

23 98 

384 2 

0 04170 

0 002603 

96.8 

87 

34 0 

61 3 

0 1272 

1 8572 

22 78 

364 9 

0 04390 

0 002740 

98.6 

38 

34 1 

61 5 

0 13041 

1 8494 

21 65 

346 8 

0 04619 

0 002884 

100.4 

39 

34 2 

61 7 

0 1336 

1 8417 

20 58 1 

329 7 

0 04859 

0 003033 

102.2 

40 

34 3 

61 8 

0 1368 

1 8341 

19 57 

313 5 

0 0511 

0 003190 

104 

41 

34 4 

62 0 

0 1399 

1 8265 

18 61 

298 0 

0 0537 

0 003356 

108.8 

48 

34 5 

62 2 

0 1431 

1 8189 

17 69 

283 3 

0 0565 

0 003630 

107.8 

43 

34 6 

62 3 

0 1463 

1 8113 

16 82 

269 5 

0 0595 

0 003711 

109.4 

44 

34 7 

62 5 

0 1494 

1 8038 

16 01 

256 5 

0 0625 

0 003899 

111.2 

46 

34 8 

62 7 

0 1526 

1 7963 

15 25 

244 4 

0 0666 

0 004092 

118 

46 

35 0 

62 9 

0 1557 

1 7889 

14 54 

233 0 

0 0688 

0 004292 

114.8 

47 

35 1 

63 1 

0 1588 

1 7815 

13 86 

222 1 

0 0722 

0 004502 

118.8 

48 

35 2 

63 3 

0.1619 

1 7742 

13 21 i 

211 7 

0 0757 

0 004724 

118.4 

49 

35 3 

63 5 

0 1650 

1 7669 

12 60 

201 9 

0 0794 

0 00495 

120.2 

50 

35 4 

63 6 

0 1682 

1 7597 

12 02 ! 

192 6 

0 0832 

0 00519 

122 

51 

35 5 

63 8 

0 1713 

1 7525 

11 47 1 

183 8 

0 0872 

0 00544 

128.8 

58 j 

35 ft 

64 0 

0 1743 

1 7454 

10 96 

175 5 

0 0912 

0 00570 

128.8 

58 

35 7 

64 2 

0 1774 

1 7383 

10 47 

167 7 

0 0955 

0 00596 

127.4 

54 

35 8 

64 4 1 

0 1804 

1 7312 

, 10 00 

160 3 

0 1000 

0 00624 

129.2 

56 

35 9 

64 6 

0 1835 

1 7242 

9 56 

153 2 

0 1046 

0 00653 

U1 

56 

36 0 

64 8 < 

0 1865 

1 7173 

9 14 

146 5 

0 1094 

0 00683 

132.8 

67 

36 1 

65 0 I 

0 1895 

1 7104 

8 74 

140 1 

0 1144 

0 00713 

184.8 

58 

36 2 

65 2 

0 1925 

1 7035 

8 36 

134 0 

0 1196 

0 00746 

188.4 

59 

36 3 

65 4 

0 1955 

1 6967 

8 00 

128 3 

0 1250 

0 00779 

188.2 

60 

36 4 

65 6 

0 1986 

1 6899 

7 66 

122 8 

0 1305 

[0 00814 

140 

61 

36 5 

65 7 

0 2016 

1 6831 

7 34 

117 6 

0 1362 

0 00850 

141.8 

68 

36 6 

65 9 

0 2046 

1 6764 

7 03 

112 7 

0 1422 

0 00887 

148.8 

68 

36 7 

66 1 

0 2075 

1 6696 

6 74 

108 0 

0 1484 

0 00926 

148.4 

64 

36 8 

66 3 

0 2105 

1 6629 

6 46 

103 5 

0 1548 

0 00966 

1 

66 

36 9 

66 5 

0 2135 

1 6563 

6 19 

99 2 

0 1615 

0 01008 

i ^9 

66 

37 0 

66 7 

0 2164 

1 6497 

5 94 

95 1 

0 1684 

0 01051 

180.8 

67 

37 1 

66 9 

0 2194 

1 6431 

6 70 

91.3 

0 1754 

0 01095 

182.8 

68 

37 2 

67 1 

0 2223 

1 6366 

5 47 

87 6 

0 1828 

0 01142 

i 184.4 

69 

37 3 

67 3 

0 2253 

1 6300 

5 25 

84 1 

0 1905 

0.01189 

1 188.2 

-IL. 

JLL. 

67 4 

0 2282 

1 6235 

5.04 

80 7 

0 1984 

0 01239 

1 188 
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PROPERTIES OP 



1 




Heat of 

Heat equiva- 



Total pressure. 

the liquid. 

vaporiza- 

tion. 

lent of inter- 
nal work. 


Temperature, 

degrees 

Centigrade. 

Millimeters 
of mer- 
cury. 

Kilograms 

I>er square 
centimeter. 

Founds per 
square 
inch. 

Calories per 
kilogram. 

B.T.U. per 
pound. 

Calories per 
kilogram. 

B.T.U. per 
pound. 

Calories per 
kilogram. 

B.T U. per 
pound. 

Temperature, 

deCTees 

Fahrenheit. 

t 

P 

P 

P 

Q 

Q 

r 

r 

P 

p 

t 

n 

243 8 

0 3315 

4 715 

70 98 

127 8 

556 4 

1001 6 

518 8 

933 9 

159.8 

n 

254 5 

0 3460 

4 921 

71 99 

129 6 

555 8 

1000 4 

518 1 

932 6 

161.6 

n 

265 6 

C 3611 

5 138 

72 99 

131 4 

555 2 

999 4 

517 4 

931 4 

16 S .4 

T4 

277 1 

0 3767 

5 358 

73 99 

133 2 

5.54 6 

998 3 

.516 7 

930 1 

165.8 

7# 

289 0 

0 3929 

5 589 

74 99 

135 0 

5,54 0 

997 3 

516 0 

928 8 

167 

7 « 

301 3 

0 4096 

5 826 

76 00 

136 8 

553 4 

996 2 

515 3 

927 6 

168.8 

77 

314 0 

0 4269 

6 072 

77 00 

138 6 

552 9 

995 2 

514 7 

926 4 

170.6 

78 

327 2 

0 4449 

6 .327 

78 00 

140 4 

552 3 

994 1 

514 0 

925 2 

178.4 

78 

340 9^ 

0 4635 

6 592 

79 01 

142 2 

551 7 

903 0 

513 3 

923 9 

174.8 

M 

355 1 

0 4828 

6 867 

80 01 

144 0 

551 1 

991 9 

512 6 

922 6 

176 

81 

369 7 

0 5026 

7 150 

81 02 

145 8 

550 5 

990 8 

.511 9 

921 3 

177.8 

88 

384 9 

0 5233 

7 443 

82 02 

147 6 

549 9 

980 8 

511.2 

920.1 

179.6 

88 

400 5 

0 .5445 

7 745 

83 03 

140 4 

549 3 

988 7 

610 6 

918 8 

181.4 

84 

416 7 

0 5665 

8 058 

84 03 

151 2 

548 7 

987 6 

509 8 

917 6 

188.8 

88 

433 5 

0 5894 

8 383 

85 04 

153 1 

548 1 

986,5 

509 1 

916 3 

188 

88 

450 8 

0 6129 

8 717 

86 04 

154 9 

547 4 

985 4 

508 3 

915 0 

186.8 

87 

468 6 

0 6371 

9 062 

87 05 

156 7 

546 8 

984 3 

507 6 

913 7 

188.6 


487 1 

0 6623 

9 419 

88 06 

158 5 

546 2 

983 2 

506 9 

912 5 

190.4 

89 

.506 1 

0 68,81 

9 787 

89 06 

160 3 

545 6 

982 1 

506 2 

911 2 

198.8 

90 

525 8 

0 7149 

10 167 

90 07 

162 1 

544 9 

980 9 

505 4 

909 9 

194 

91 

546 1 

0 7425 

10 560 

91 08 

163 9 

544 3 

979 8 

504 7 

908 5 

195.8 

98 

.567 1 

0 7710 

10 966 

92 08 

165 7 

543 7 

i 978 7 

504 0 

907 2 

197.6 

98 

588 7 

0 8004 

11 384 

93 09 

167 5 

543 1 

977 6 

,503 3 

906 0 

199.4 

94 

611 0 

0 8307 

11 815 

94 10 

169 3 

542 5 

976 5 

502 6 

904 7 

801.8 

98 

634 0 

0 8620 

12 260 

95 11 

171 2 

641 9 

975 4 

.501 9 

903 4 

208 

96 

657 7 

0 89.42 

12 718 

96 12 

173 0 

541 2 

974 2 

501 1 

m 1 

804.8 

97 

682 1 

0 9274 

13 190 

97 12 

174 8 

540 6 

973 1 

500 4 

900 8 

806.6 

98 

707 3 

0 9616 

13 678 

98 13 

176 6 

539 9 

971 9 

499 6 

899 4 

208.4 

99 

733 3 

0 9970 

14 180 

09 14 

178 5 

639 3 

970 8 

498 9 

898 2 

810.8 

100 

760 0 

1 0333 

14 697 

100 2 

180 3 

538 7 

969 7 

498 2 

896 9 

218 

101 

787 5 

1 0707 

15 229 

101 2 

182 1 

538 1 

968 5 

497 5 

895 5 

218.6 

108 

815 9 

1 1093 

15 778 

102 2 

183 9 

537 4 

967 3 

406 8 

894 1 

210.6 

108 

845.1 

I 1490 

16 342 

103 2 

185.7 

536 8 

966 2 

496 1 

892 9 

217.4 


875 1 

1 1898 

16 923 

104 2 

187 6 

536 2 

965 1 

405 4 

891 6 

219.2 


906 1 

1 2319 

17 522 

105 2 

189 4 

535 6 

964 0 

494 7 

890 3 

821 

106 

937 9 

1 2752 

18 137 

106 2 

191 2 

534 9 

962 8 

493 9 

889 0 

888.8 

107 

970 6 

1 3196 

18 769 

107 2 

103 0 

534 2 

961 6 

493 1 

887 6 

884.6 

108 

1004 3 

1 3653 

19 420 

108 2 

194 8 

533 6 

960 5 

492 4 

886 3 

226.4 

109 

1038 8 

1.4123 

20 089 

109 3 

196.7 

532.9 

959 3 

491 6 

885 0 

888 Jt 

110 

1074.5 

1 4608 

20 777 

110 3 

00 

532 3 

958 1 

490 9 

883 6 

880 
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SATURATED STEAM (Continued) 


Temperature, 

degrees 

Centigrade. 

Heat equiva- 
lent of external 
work. 

^ Entropy of the 
liquid. 

0 

o 

H 

W ^ 
r 

T 

Specific vol- 
ume. 

Density. 

2 .t; 

5 .S 

in 

|li 

t 

^ Calories per 
g kilogram. 

1 . 

► -tJ 

A pu 

Cubic 

» meters per 
kUo. 

^ Cubic feet 
per pound. 

Kilos per 

9s f cubic 

meter. 

s,| 

•§ o 

a t> 

1 

s 

71 

37 6 

67 6 

0 2311 

1 6171 

4 838 

77 5 

0 2067 

0.01290 

159.8 

72 

37 7 

67 8 

0 234C 

1 6107 

4 647 

74 4 

0 2152 

0 01344 

161.6 

72 

37 8 

68 0 

0 2369 

1 6044 

4 466 

71 5 

0 2239 

0 01398 

168.4 

74 

37 9 

68 2 

0 2398 

1 5981 

4 294 

68,8 

0 2329 

0.01453 

168.2 

76 

38 0 

68 5 

0 2427 

1 5918 

4 130 

66 2 

0 2421 

0 01515 

16 T 

76 

38 1 

68 6 

0 2456 

1 5856 

3 973 

63 7 

0 2517 

0 01570 

168.8 

77 

38 2 

68 8 

0 2484 

1 5793 

3 822 

61 2 

0 2616 

0.01634 

170.6 

78 

38 3 

68 9 

0 2513 

1 5731 

3 676 

58 8 

0 2720 

0 01700 

172.4 

72 

38 4 

69 1 

0 2541 

1 5670 

3 537 

66 6 

0 2827 

0.01767 

174.2 

80 

38 5 

69 3 

0 2570 

1 5809 

3 404 

64 5 

0 2938 

0.01835 

176 

81 

38 8 

69 .5 

0 2598 

1 5548 

3 277 

52 5 

0 3052 

0.01905 

177.8 

82 

38.7 

69 7 

0 2626 

1 5487 

3 156 

50 6 

0 3168 

0 01976 

179.6 

83 

38,8 

69 9 

0 2654 

1 5426 

3 040 

48 71 

0 3289 

0 02053 

181.4 

84 

38 9 

70 0 

0 2682 

1 5366 

2 929 

46 92 

0 3414 

0.02131 

183.2 

86 

39 0 

70 2 

0 2711 

1 5307 

2 824 

45 23 

0 3541 

0.02211 

188 

86 

39 1 

70 4 

0 2739 

1 5247 

2 723 

43 62 

0 3672 

0 02203 

186.8 

87 

39 2 

70 6 

0 2767 

1 5187 

2 627 

42 08 

0 3807 

0 02376 

188.6 

88 

39 3 

70 7 

0 2795 

1.5128 

2 534 

40 59 

0 3946 

0 02463 

190.4 

89 

39 4 

70 9 

0 2823 

1 5069 

2 444 

39 15 

0 4091 

0.02554 

198.2 

90 

39 5 

71 0 

0 2851 

1 5010 

2 358 

37 77 

0 4241 

0 02648 

194 

91 

39 6 

71 3 

0 2879 

1 4952 

2 275 

36 45 

0 4395 

0 02743 

196.8 

92 

39 7 

71 5 

0 2906 

1 4894 

2 197 

35 19 

0 4552 

0 02842 

197.6 

93 

39 8 

71 6 

0 2934 

1 4836 

2 122 

34 00 

0 4713 

0 02941 

199.4 

94 

39 9 

71 8 

0 2961 

1 4779 

2 050 

32 86 

0 4878 

0 03043 

801 ^ 

96 

40 0 

72 0 

0 2989 

1 4723 

1 980 

31 75 

0 505 

0 03149 

208 

96 

40 1 

72 1 

0 3016 

1 4666 

1 913 

30 67 

0 523 

0 03260 

204.8 

97 

40 2 

72 3 

0 3043 

1 4609 

1 849 

29 63 

0 541 

0 03375 

206.6 

98 

40 3 

72 5 i 

0 3070 

1 4552 

1 787 

28 64 

0 560 

0 03492 

208.4 

99 

40 4 > 

72 6 

0 3007 

1 4496 

1 728 

27 69 

0 579 

0 03611 

210.2 

100 

40 5 

72 8 

0 3125 

1 4441 

1 671 

26 78 

0 598 

0.03734 

212 

101 

40 6 i 

73 0 

0 3152 

1 4386 

1 617 

25 90 

0 618 

0 03861 

213.8 

102 

40 6 I 

73 2 

0 3179 

1 4330 

1 564 

25 06 

0 639 

0 03990 

215.6 

103 

40 7 

73 3 

0 3205 

1 4275 

1 514 

24 25 

0 661 

0 04124 

217.4 

104 

40 8 j 

73 5 

0 3232 

1 4220 

1 465 

23 47 

0 683 

0 04261 

219.2 

106 

40 9 

73 7 

0 3259 

1 4165 

1 419 

22 73 

0 705 

0 04400 

221 

106 

41 0 

73 8 

0 3286 

1 4111 

1.374 

22 01 

0 728 

0 04543 

222.8 

107 

41 1 

74 0 

0 3312 

1 4057 

1 331 

21 31 

0 751 

0 04692 

224.6 

108 

41 2 

74 2 

0 3339 

1 4003 

1 289 

20 64 

0 776 

0 04845 

226.4 

109 

41 3 

74 3 

0 3365 

1 3949 

1 248 

19 99 

0 801 

0 0500 

228.2 

UO 

41 4 

74.5 

0 339211 38951 

1.200 



ItfiVfMI 

230 
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Ill 

nil 

1 

1 

5106 

2i 

486 

111 

3 

200 

3 

531 

6 

956 

9 

490 

2| 

882 

3 

231.8 

112 

1148 

7 

1 

5617 

22 

214 

112 

3 

202 

1 

530 

9 

955 

7 

489 

4! 

880 

9 

233.6 

IIS 

1187 

4 

1 

6144 

22 

962 

113 

3 

203 

9 

630 

3 

954 

5 

488 

7| 

879 

5 

235.4 

114 

1227 

1 

1 

6684 

23 

729 

114 

3 

205 

8 

529 

6 

953 

3 

487 

9 

878 

2 

237.2 

116 

1267 

9 

1 

7238 

24 

518 

115 

3 

207 

6 

628 

9 

952 

1 

487 

1 

876 

8 

239 

116 

1309 

8 

1 

7808 

25 

328 

116 

4 

209 

4 

528 

2 

960 

8 

486 

3 

875 

4 

240.8 

117 

1352 

8 

1 

8393 

26 

160 

117 

4 

211 

2 

527 

5 

949 

5 

485 

5 

873 

9 

242.6 

118 

1397 

0 

1 

8993 

27 

015 

118 

4 

213 

0 

526 

9 

948 

4 

484 

8 

872 

6 

244.4 

119 

1442 

4 

1 

9611 

27 

893 

119 

4 

214 

9 

526 

2 

947 

2 

484 

0 

871 

3 

246.2 

120 

1488 

9 

2 

0243 

28 

792 

120 

4 

216 

7 

525 

6 

946 

0 

483 

4 

870 

0 

248 

121 

1536 

6 

2 

0891 

29 

715 

121 

4 

218 

5 

624 

9 

944 

8 

482 

6 

868 

6 

249.8 

122 

1585 

7 

2 

1556 

30 

664 

122 

5 

220 

4 

524 

2 

943 

5 

481 

8 

867 

1 

251.6 

123 

1636 

0 

2 

2241 

31 

637 

123 

5 

222 

2 

523 

5 

042 

3 

481 

0 

866 

8 

253.4 

124 

1687 

5 

2 

2943 

32 

64 

124 

5 

224 

1 

522 

8 

941 

0 

480 

2 

864 

3 

255.2 

128 

1740 

5 

2 

3663 

33 

66 

125 

5 

225 

9 

522 

1 

939 

8 

479 

4 

863 

0 

257 

126 

1794 

7 

2 

4401 

34 

71 

126 

5 

227 

7 

521 

4 

938 

6 

478 

6 

861 

6 

258.8 

127 

1850 

3 

2 

5156 

35 

78 

127 

5 

229 

5 

520 

7 

937 

3 

477 

8 

860 

2 

260.6 

128 

1907 

3 

2 

5931 

36 

88 

128 

6 

231 

4 

520 

0 

936 

1 

477 

0 

858 

8 

262.4 

129 

1985 

8 

2 

6726 

38 

01 

129 

6 

233 

3 

519 

3 

934 

8 

476 

3 

857 

4 

264.2 

180 

2025 

6 

2 

7540 

39 

17 

130 

6 

235 

1 

618 

6 

933 

6 

475 

5 

856 

0 

266 

131 

2086 

9 

2 

8373 

40 

36 

131 

6 

236 

9 

517 

9 

932 

3 

474 

7 

854 

6 

267.8 

182 

2149 

8 

2 

9227 

41 

57 

132 

6 

238 

7 

517 

3 

931 

1 

474 

0 

853 

2 

269.6 

183 

2214 

0| 

3 

0101 

42 

81 

133 

7 

240 

6 

516 

6 

1 929 

8 

473 

3 

851 

8 

271.4 

184 

2280 

0 

3 

0999 

44 

09 

134 

7 

242 

4 

515 

9 

928 

5 

472 

5 

850 

4 

278.2 

185 

2347 

5 

3 

1916 

45 

39 

135 

7 

244 

2 

515 

1 

927 

2 

471 

G 

848 

9 

275 

186 

2416 

5 

3 

2854 

46 

73 

136 

7 

246 

01 

514 

4 

925 

9 

470 

8 

847 

5 

276.8 

187 

2487 

3 

3 

3816 

48 

10 

i 137 

7 

247 

9 

S 513 

7 

924 

6 

470 

1 

846 

1 

278.6 

188 

2559 

7 

3 

4801 

49 

50 

138 

8 

249 

7 

513 

0 

1 923 

3 

469 

3 

844 

6 

280.4 

189 

2633 

8 

3 

581 

50 

93 

139 

8 

251 

6 

1 612 

3 

922 

1 

468 

5i 

S43 

3 

282.2 

140 

2709 

5 

3 

684 

1 52 

39 

140 

8 

253 

4 

511 

5 

920 

7i 

467 

6j 

841 

8 

284 

141 

2787 

1 

3 

789 

53 

89 

141 

8 

255 

3 

510 

7 

919 

3! 

466 


840 

2 

285.8 

142 

2866 

4 

3 

897 

55 

43 

142 

8 

257 

1 

610 

1 

91K 

li 

466 

1! 

838 

9 

287.6 

148 

2947 


4 

008 

57 

00 

143 

9 

259 

0 

509 

3 

1 916 

7 

465 

3! 

837 

4 

289.4 

144 

3030 

5 

4 

121 

58 

60 

144 

9 

260 

8 

508 

6 

915 

4 

464 

4 

835 

9 

291.2 

145 

3115 

3 

4 

236 

60 

24 

145 

9 

262 

7 

507 

8 

914 

1 

1 463 

6 

834 

5 

293 

146 

3202 

1 

4 

354 

61 

92 

146 

9 

264 

5 

507 

1 

912 

8 

462 

1 

8 

833 

1 

294.8 

147 

3290 

8 

4 

474 

63 

64 

148 

0 

286 

4 

506 

4 

911 

5 

462 

0 

831 

6 

296.6 

148 

3381 

3 

4 

597 

65 

39 

149 

0 

268 

2 

605 

6 

910 

1 

461 

2 

830 

1 

298.4 

149 

3474 

0 

4 

723 

07 

18 

150 

0 

270 

1 

504 

9 

908 

8 

1 460 

4 

828 

7 

300.2 

180 

3568 

7 

4 

852 

69. 

01 

151. 

0 

271 

9 

504 

1 

907 

4 

459 

5 

827 

2 

303 








SATURATED STEAM (Continued) 


Temperature, 

degrees 

Centigrade. 

Heat equiva- 
lent of external 
work. 

Entropy of the 
liquid. 

c 

o 

o'f 

a-C 

IS. 

r 

f 

Specific vol- 
ume. 

Density. 

® s 

1 i 
iH 

t 

1- 

ag 

n 

oS 

ga 

Apu 

«> 

ft . 

•’T3 

ffl ^ 

Apu 

Cubic 

» meters per 
kilo. 

^ Cubic feet 
* per pound. 

Kilos per 
«» 1 cubic 

meter. 

ee 1 Pounds per 
cubic foot. 

Ill 

41 4 

74 6 

0 3418 

1 3842 

L172 

18 77 

0 853 

0.0533 

2 S 1.8 

118 

41 6 

74 8 

0 3445 

1 3789 

1 136 

18 20 

0 880 

0 0550 

283.6 

118 

41 6 

75 0 

0 3471 

1 3736 

1 101 

17 64 

0 908 

0 0567 

286.4 

114 

41 7 

75 1 

0 3498 

1 3683 

1 068 

17 10 

0 936 

0 0585 

287.2 

116 

41 8 

75 3 

0 3524 

1 3631 

1 036 

16 59 

0 965 

0 0603 

288 

116 

41 9 

75 4 

0 3550 

1 3579 

1 005 

16 09 

0 995 

0 0622 

240.8 

117 

42 0 

75 6 

0 3576 

1 3527 

0 9746 

15 61 

1 026 

0 0641 

241.6 

118 

42.1 

75 8 

0 3602 

1 3475 

0 9460 

15 16 

1 057 

0 0659 

244.4 

119 

42 2 

75 9 

0 3628 

1 3423 

0 9183 

14 72 

1 089 

0 0679 

246.2 

120 

42 2 

76 0 

0 3664 

1 3372 

0 8914 

14 28 

1 122 

0 0700 

248 

121 

42 3 

76 2 

0 3680 

1 3321 

0 8653 

13 86 

1 156 

0 0721 

249.8 

128 

42 4 

76 4 

0 3705 

1 3269 

0 8401 

13 46 

1 190 

0 0743 

261.6 

128 

42 5 

76 5 

e 3731 

1 3218 

0 8158 

13 07 

1 226 

0 0765 

268.4 

124 

42 6 

76 7 

0 3756 

1 3167 

0 7924 

12 69 

1 262 

0 0788 

266.2 

126 

42 7 

76 8 

0 3782 

1 3117 

0 7698 

12 33 

1 299 

0 0811 

267 

126 

42 8 

77 0 

0 3807 

|1 3067 

0 7479 

11 98 

1 337 

0 0835 

268.8 

127 

42 9 

77 1 

0 3833 

1 3017 

0.7267 

11 64 

1 376 

0 0859 

260.6 

128 

43 0 

77 3 

0 3868 

1 2967 

0 7063 

11 32 

1 416 

0 0883 

268.4 

129 

43 0 

77 4 

0 3884 

1 2917 

0 6867 

11 00 

1 456 

0 0909 

264.2 

130 

43 1 

77 6 

0 3909 

1 2868 

0 6677 

10 70 

1 498 

0 0935 

866 

131 

43 2 

77 7 

0 3934 

1 2818 

0 6493 

10 40 

1 540 

0 0961 

267.8 

132 

43 3 

77 9 

0 3959 

1 2769 

0 6315 

10 12 

1 583 

0 0988 

869.6 

133 

43 3 

78 0 

0 3985 

1 2720 

0 6142 

9 839 

1 628 

0 1016 

271.4 

134 

43 4 

78 1 

0 4010 

1 2672 

0.5974 

9 569 

1 674 

0 1045 

1 278.2 

136 

43 5 

78 3 

0 4035 

1 2623 

0 5812 

9 309 

1 721 

0 1074 

276 

136 

43 6 

78 4 

0 4060 

1 2674 

0 5656 

9 060 

1 768 

0 1104 

276.8 

137 

43 6 

78 5 

0 4085 

1 2526 

0 5506 

8 820 

i 1 816 

0 1134 

278 t 6 

138 

43 7 

78 7 

0 4110 

1 2479 

0 6361 

8 587 

1 865 

0 1165 

280.4 

139 

43 8 

78 8 

0 4135 

1 2431 

0 5219 

8 360 

1 916 

0 1196 

288.2 

140 

43.9 

78 9 

jO 4160 

1 2383 

( 0 5081 

8 140 

1 968 

0 1229 

1 284 

141 

43 9 

79 1 

0 4185 

1 2335 

0 4948 

7 926 

2 021 

1 0 1262 

286.8 

142 

44 0 1 

79 2 

0 4209 

1 2288 

0 4819 

7 719 

2 075 

0 1296 

287.6 

143 

44 0 j 

79 3 

0 4234 

jl 2241 

0 4694 

7 519 

2 130 

0 1330 

289.4 

144 

44 2 

79 5 

0 4259 

1 2194 

0 4574 

7 326 

2 186 

0 1365 

291.2 

146 

44 2 

79 6 

0 4283 

1 2147 

0 4457 

7 139 

2 244 

0 1401 

298 

146 

44 3 

79 7 

0 4307 

1 2100 

0 4343 

6 957 

2 303 

0 1437 

294.8 

147 

44 4 

79 9 

0 4332 

1 2054 

0 4232 

6 780 

2 363 

0 1475 

296.6 

148 

44 4 

80 0 

0 4356 

1 2008 

0.4125 

6 609 

2 424 

0 1513 

298.4 

149 

44 5 

80 1 

0 4380 

1 1962 

0 4022 

6 443 ; 

2 486 

0 1552 

300.8 

160 

44 6 

80 2 

0 4405 

1 1916 

0 3921 

6 282 

2 550 i 

0 1592 

808 
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PROPERTIES OF 











SATURATED STEAM (Continued) 



Heat equiva- 
lent of external 
work. 

o 



Specific vol- 
ume. 

Density. 


Temperature, 

degrees 

Centigrade. 

Calories per 
kilogram. 

B.T.U. per 
pound. 

Entropy of tt 
liquid. 

Entropy of 
vaporisation 

Cubic 

meters per 
kilo. 

Cubic feet 

per pound. 

Kilos per 
cubic 
meter. 

Pounds per 
cubic foot. 

i 

- I 

^11 

III 

t 

Apu 

Apu 


e 


r 

T 


8 




1 

s 


1 

8 

( 

181 

44 

6 

80 

4 

0 

4429 

1 

1870 

0 

3824 

6 

126 

2 

615 

0 

1632 

803.8 

16S 

44 

7 

80 

5 

0 

4453 

1. 

1824 

0 

3729 

5 

974 

2 

682 

0. 

1674 

308.6 

IBS 

44 

8 

80 

6 

0 

4477 

1 

1778 

0 

3637 

5 

826 

2 

750 

0 

1716 

3ffr.4 

164 

44 

8 

80 

7 

0 

4501 

1 

1733 

0 

3,548 

5 

683 

2 

818 

0 

1759 

809.2 

166 

44 

6 

80 

9 

0 

4525 

1 

1688 

0 

3463 

5 

546 

2 

888 

0 

1803 

SIl 

166 

45 

0 

81 

0 

0 

4549 

1 

1644 

0 

3380 

5 

413 

2 

959 

0 

1847 

sai.8 

167 

45 

0 

81 

1 

0 

4573 

1 

1,599 

0 

3298 

5 

282 

3 

032 

0 

1893 

314.6 

168 

45 

1 

81 

2 

0 

4596 

1 

15.54 

0 

3218 

5 

154 

3 

108 

0 

1940 

316.4 

169 

45 

2 

81 

4 

0 

4620 

1 

1509 

0 

3140 

5 

029 

3 

185 

0 

1988 

318.2 

160 

45 

3 

81 

5 

0 

4644 

1 

1465 

0 

3063 

4 

906 

3 

265 

0 

2038 

320 

161 

45 

3 

81 

6 

0 

4668 

1 

1421 

0 

2989 

4 

789 

3 

345 

0 

2088 

321.8 

169 

45 

4 

81 

7 

0 

4692 

1 

1377 

0 

2920 

4 

677 

3 

425 

0 

2138 

328.6 

163 

45 

5 

81 

8 

0 

4715 

1 

1333 

0 

2855 

4 

571 

3 

503 

0 

2188 

326.4 

164 

45 

5 

81 

9 

0 

4739 

1 

1280 

0 

2792 

4 

469 

3 

582 

0 

2238 

227.2 

166 

45 

6 

82 

0 

0 

4763 

1 

1245 

0 

2729 

4 

368 

3 

664 

0 

2289 

329 

166 

45 

6 

82 

1 

0 

4786 

1 

1202 

0 

2666 

4 

268 

3 

751 

0 

2343 

330.8 

167 

45 

7 

82 

2 

0 

4810 

1 

1159 

0 

2603 

4 

168 

3 

842 

0 

2399 

388.6 

168 

45 

7 

82 

4 

0 

4833 

1 

.1115 

0 

2540 

4 

070 

3 

937 

0 

2457 

334.4 

169 

45 

8 

82 

5 

0 

4857 

1 

1072 

0 

2480 

3 

975 

4 

032 

0 

2516 

336.2 

170 

45 

9 

82 

6 

0 

4880 

1 

1029 

0 

2423 

3 

883 

4 

127 

0 

2575 

338 

171 

46 

0 

82 

7 

0 

4903 

1 

0987 

0 

2368 

3 

794 

4 

223 

0 

2636 

339.8 

172 

46 

0 

82 

8 

0 

4926 

1 

0944 

0 

2314 

3 

709 

4 

322 

0 

2696 

341.6 

17S 

46 

82 

9 

0 

4949 

1 

0901 

0 

2262 

3 

626 

4 

421 

0 

2768 

363.4 

174 

46 

1 

83 

0 

0 

4972 

1 

0859 

0 

2212 

3 

545 

4 

521 

0 

2821 

348.2 

178 

46 

2 

83 

1 

0 

4995 

1 

0817 

0 

2164 

3 

467 

4 

621 

0 

2884 

347 

176 

46 

2 

83 

2 

0 

5018 

1 

0775 

0 

2117 

3 

391 

4 

724 

0 

2949 

348.8 

177 

46 

3 

83 

3 

0 

5041 

1 

0733 

0 

2072 

3 

318 

4 

826 

0 

3014 

380.6 

178 

46 

3 

83 

4 

0 

5064 

1 

0691 

0 

2027 

3 

247 

4 

933 

0 

3080 

383.4 

179 

46 

4 

83 

5 

0 

5087 

1 

0649 

0 

1983 

3 

177 

5 

04 

0 

3148 

384.2 

186 

46 

4 

83 

6 

0 

5110 

1 

0608 

0 

1941 

3 

.109 

5 

15 

0 

3217 

356 

181 

46 

5 

83 

7 

0 

5133 

1 

0567 

0 

1899 

3 

041 

5 

27 

0 

3288 

367.8 

182 

46 

5 

83 

8 

0 

5156 

1 

0525 

0 

1857 

2 

974 

5 

38 

0 

3362 

369.6 

183 

46 

6 

83 

8 

0 

5178 

1 

0484 

0 

1817 

2 

911 

5 

50 

0 

3435 

361.4 

184 

46 

6 

83 

9 

0 

5201 

1 

0443 

0 

1778 

2 

849 

5 

62 

0 

3510 

363.3 

188 

46 

7 

84 

0 

0 

5224 

1 

0403 

0 

1740 

2 

787 

5 

75 

0 

3588 

366 

186 

46 

7 

84 

1 

0 

5246 

1 

0362 

0 

1702 

2 

727 

5 

88 

0 

3667 

366.8 

187 

46 

8 

84 

2 

0 

5269 

, 1 

0321 

0 

1666 

2 

669 

6 

00 

0 

3746 

368.6 

188 

46 

8 

84 

3 

0 

5291 

1 

0280 

0 

1632 

2 

614 

6 

13 

0 

3826 

370.4 

189 

46 

9 

84 

3 

0 

5314 

1 

0240 

0 

1598 

2 

560 

6 

26 

0 

3906 

872.2 

190 

46 

9 

84 

4 

0 

5336 

A 

0200 

l2. 

1565 

2 

.507 

6 

39 

JO 

3989 

374 
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PROPERTIES OF 



Total pressure. 

Heat of 
the liquid. 

Heat of 
vaporiza- 
tion. 

Heat equiva- 
lent of inter- 
nal work. 


Temperature, 

degrees 

Centigrade. 

1 . 

ill 

per 

k, 

per 


per 

ki 

per 

1.1 

t|c 

all 

Pounds 

square 

inch. 

Calories 

kilogra 

B T.U. 
pound. 

■H 

B.T.U. 

pound. 

Calories 

kilogra 

B.T.U. 

pound. 

Temper 

degree! 

FahrcB 

t 

p 

p 

P 

Q 


r 

r 

p 

P 

t 

Ifl 

9612 

13 068 

185 87 

193 3 

347 9 

471 5 

848 7 

424 5 

764 2 

376.8 

M 

9823 

13 355 

189.96 

194 4 

349 8 

470 6 

847.1 

423 6 

762 5 

877.6 

19S 

10038 

13.647 

194 11 

195 4 

351 7 

469 8 

845 6 

422 8 

761 0 

379.4 

m 

10256 

13.944 

198 33 

196 4 

353 5 

468 9 

844 1 

421 9 

769 4 

38i.S 

19S 

10479 

14.247 

202 64 

197 5 

355 4 

468 1 

842 5 

421 0 

767 7 

388 

19€ 

10705 

14 554 

207 01 

198 5 

357 3 

467 2 

841 0 

420 1 

766 1 

384.8 

197 

10934 

14 866 

211 45 

199 5 

359 2 

466 4 

839 5 

419 2 

754 6 

386.6 

19t 

11168 

15 184 

215 96 

200 6 

361 1 

465 6 

838 0 

418 4 

753 0 

388.4 

199 

11406 

15 507 

220 56 

201 6 

362 9 

464 7 

836 4 

417 4 

751 3 

390.2 

900 

11647 

15 835 

225 23 

202 7 

364 8 

463 8 

834 8 

416 5 

749 7 

898 

SOI 

11893 

16 169 

229 98 

203 7 

366 7 

462 9 

833 3 

415 6 

748 1 

398.8 

202 

12142 

16 508 

234 80 

204 7 

368 5 

462 1 

831 8 

414 8 

746 6 

896.6 

SOS 

12395 

16 852 

239 71 

205 8 

370 4 

461 2 

830 2 

413 8 

744 9 

rS97.4 

S04 

12653 

17 202 

244 69 

206 8 

372 3 

460 3! 

828 6 

412 9 

743 3 

399.2 

209 

12915 

17 558 

249 75 

207 9 

374 1 

459 4 

827 0 

412 0 

741 6 

401 

soo 

13181 

17 921 

254 80 

208 9 

376 0 

458 6 

825 4 

411 1 

740 0 

40S.8 

SOT 

13452 I 

1 18 289 

260 13 

210 0 

377 9 

457 7 

823 8 

410 2 

738 3 

404.6 

208 

13727 j 

18 663 

265 45 

211 0 

379 8 

456 8 

822 2 

409 3 

736 7 

406.4 

SOS 

14006i 

19 042 i 

270 86 

212 0 

381 6 

455 9 

820 6 

408 4 

735 1 

40B.S 

SIO 

14290i 

19 428 

1276 34 

213 1 

383 5 

1 455 0 

819 Ij 

407 6 

783 6 

1 410 

211 

14578 

19 820 

281 91 

214 1 

385 4 

454 1 

817 4 

406 61 

731 9 

411.8 

SIS 

14871 

20 218 

287 57 

215 2 

387 3 

453 2 

815 8 

405 7 

730 2 

418.6 

SIS 

15168 

20 622 

293 31 

216 2 

389 2 

452 4 

814 3 

404 9 

728 7 

416.4 

21i 

15470 

21 033 

299 16 

217 3 

391 1 

451 5 

812 7 

404 0 

727 1 

417.2 

SIS 

157781 

21 452 

305 10 

218 3 

392 9 

450 6 

811 0 

403 1 

725 4 

419 

S18 

16090 

21 876 

311 14 

219 3 

394 H 

449 6 

809 3 

402 1 

723 7 

4S0.8 

217 

16406 

22 306 

317 26 

220 4 

396 7 

448 7 

807 7 

401 2 

722 1 

422.6 

218 

16728 

22 743 

323 48 

221 4 

398 5 

447 8 

806 1 

400 3 

720 5 

414.4 

SIS 

17055 

23 188 

329 81 

222 5 

400 4 

446 9 

804 5 

399 4 

718 9 

416.2 

220 

17387 

23 639 

336 24 

223 5 

402 3| 

446 0 

802 9 

39H 5 

t 

717 3 

428 


1886 




SATURAIFED STEAM (Concluded) 


Temperature, 

degrees 

Centigrade. 

Heat equiva- 
lent of external 
work. 

Entropy of the 
liquid. 

, Entropy of 
^ vaporization. 

Specific vol- 
ume. 

Density. 

Temperature, 

degrees 

Fanrenheit. 

h 

'C ^ 

'33 

Apu 

B.T.U. per 

1 pound. 

Cubic 

8* meters per 
kilo. 

Cubic feet 
per pound. 

c5 , 

gsa 

1 

s 

^ ^ Pounds per 
cubic foot. 

191 

47 0 

84 5 

0 5358 

1 0160 

0 1533 

2 456 

6 52 

0 4072 

375.8 

192 

47 0 

84.6 

0 5381 

1 0120 

0 1501 

2 405 

6 66 

0.4158 

377.6 

198 

47 0 

84.6 

0 5403 

1 0080 

0 1470 

2 355 

6 80 

0 4246 

379.4 

194 

47 0 

84 7 

0 5426 

1 0040 

0 1440 

2 306 

6 94 

0 4336 

381.2 

198 

47 1 

84 8 

0 5448 

1 0000 

0 1411 

2 259 

7 09 

0.4426 

383 

198 

47 1 

84.9 

0 5470 

0 9961 

0 1382 

2 214 

7 23 

0 4516 

384.8 

197 

47 2 

84 9 

0 5492 

0 9922 

0 1354 

2 169 

7 38 

0 4610 

386.6 

198 

47 2 

85.0 

0 5514 

0 9882 

0 1327 

2 126 

7 53 

0 4704 

888.4 

199 

47 3 

85 1 

0 5536 

0 9843 

0 1300 

2 083 

7 69 

0 4801 

390.2 

900 

47 3 

85 1 

0 5558 

0 9804 

0 1274 

2 041 

7 84 

0 4900 

392 

201 

47 3 

85 2 

0 5580 

0 9765 

0 1249 

2 001 

8 00 

0 4998 

393.8 

202 

47 3 

85 2 

0 5602 

0 9727 

0 1225 

1 962 

8 16 

0 510 

896.6 

208 

47 4 

85 3 

0 5624 

0 9688 

0.1201 

1 923 

8 33 

0 520 

397.4 

204 

47 4 

85 3 

0.564f 

0 965C 

0 1177 

1 885 

8 50 

0 531 

399.2 

205 

47 4 

85 4 

0 5668 

0 9611 

0 1153 

1 847 

8 67 

0 541 

401 

208 

47 5 

85 4 

0 5690 

0 9572 

0 1130 

1 810 

8 85 

0.552 

402.8 

207 

47 5 

85 5 

0.5712 

0 9534 

0.1108 

1 774 

9 03 

0 564 

404.6 

208 

47 5 

85 5 

0 5733 

0 9496 

0 1086 

1 739 

9 21 

0 575 

406.4 

209 

47.5 

85 5 

0 5755 

0 9458 

0 1065 

1 705 

9 39 

0 587 

408.2 

210 

47 5 

85 5 

0 5777 

0 942C 

0 1044 

1 673 

9 58 

0 598 

410 

211 

47 5 

85.5 

0 5799 

0 9382 

0 1024 

1 640 

9 77 

0 610 

411.8 

212 

47 5 

85 6 

0 5820 

0 9344 

0 1004 

1 608 

9 96 

0 622 

418.6 

213 

47 5 

85.6 

0 5842 

0 9307 

0 0984 

1 577 

10 16 

0 634 

415.4 

214 

47 5 

j 

85 6 

0 5863 

0 9269 

0 0965 

1 546 

10 36 

0 647 

417.2 

215 

47 5 

85 6 

0 5885 

0 9232 

0 0947 

1 516 

10 56 

0 660 

419 

218 

47 5 

85 6 

0 5906 

0 9195 

0 0928 

1 486 

10 78 

0 673 

420.8 

217 

47 5 

85 6 

0 5927 

0 9157 

0 0910 

1 458 

10 99 

0 686 

422.6 

218 

47 5 

85 6 

0 5948 

0 91‘20 

0 0893* 

1 430 

11 20 

! 0 699 

424.4 

219 

47 6 

85 6 

0 5969 

0 9084 

0 0876 

1 403 

11 41 

i 0 713 

i 426.2 

220 

47 6 

85 6 

0 5991 

0.9047 

0 0860 

1 376 

11 62 

0 727 

428 
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THERMODYNAMIC 


Ammonlm* Nils 


Temp. 

op 

Abe. press, sat. 
vap. 

Heat content 
abv. -40*^ 
BTU/lb. 

Ht. of 
vaporia. 
BTU/ 
lb. 

Heat content 
abv. -40‘*C 
g-oal./g 

Ht. of 
vaporiz. 
g-oal./g 

Temp. 


kg/cm* 

Liq. 

Vap. 

Liq. 

Vap. 

-60 

5 55 

0 390 

-21 2 

589 6 

610 8 

-11 8 

327 6 

339 3 

-51 11 

-58 

5 93 

417 

-19 1 

590 4 

609 5 

-10 6 

328 0 

338.6 

-50 OO 

-56 

6 33 

445 

-17 0 

591 2 

608 2 

- 9 44 

328 4 

337 9 

-48 89 

-54 

6 75 

475 

-14 8 

592 1 

606 0 

- 8 22 

328 9 

337 2 

-47 78 

-62 

7.20 

.506 

-12 7 

592.9 

605,6 

- 7.06 

329.4 

336 4 

-46 67 

-50 

7 67 

0 539 

-10 6 

593 7 

604 3 

- 5 89 

329 $ 

335 7 

-45 66 

-48 

8 16 

574 

- 8 5 

594 4 

602 9 

-47 

330 2 

334 9 

-44 44 

-46 

8 68 

.610 

- 6.4 

595 2 

601 6 

- 3.6 

330.7 

3,'i4 2 

-43 33 

-44 

9 23 

649 

- 4 3 

596 0 

600 3 

-24 

331 1 

333 5 

-42 22 

-42 

9.81 

.690 

- 2 1 

596 8 

598 9 

- 1.2 

331 6 

332 7 

-41 11 

-40 

10.41 

0.7319 

0 0 

597 6 

597 6 

0 0 

332 0 

332 0 


-38 

11.04 

.7762 

+ 2 1 

598 3 

596 2 

+ 1 2 

332 4 

331 2 

-38 89 

-36 

11 71 

.8233 

4 3 

599 1 

594 8 

2 4 

332 8 

330 4 

-37 78 

-34 

12 41 

8725 

6 4 

599 9 

593 5 

3 6 

333 3 

329 7 

-36 67 

-32 

13 14 

.9238 

8 5 

600 6 

592 1 

4 7 

333 7 

328 9 

-35 56 

-30 

13 90 

0 9773 

10 7 

601 4 

590 7 

5 94 

334 1 

328 2 

-34 44 

-28 

14 71 

1 034 

12 8 

602 1 

589 3 

7 11 

334 5 

327 4 

-33 33 

-26 

15 55 

1 0<)3 

14 9 

602 8 

587 9 

8 28 

m 9 

326 6 

-32 22 

-24 

16 42 

1 154 

17 1 

603 6 

586 5 

9 50 

335 3 

325 8 

-31 11 

-22 

17 34 

1 219 

19 2 

604 3 

585 1 

10 7 

335 7 

325 1 



18 30 

I 287 

21 4 

605 0 

583 6 

11 9 

336 1 

324 2 

-28 89 

-18 

19 30 

1 357 

23 5 

605 7 

582 2 

13 1 

336 5 

323 4 

-27 78 

-16 

20 34 

1 430 

25 6 

606 4 

580 8 

14 2 

336 9 

322 7 

-26 67 

-14 

21 43 

1 507 

27 8 

607 1 

579 3 

15 4 

337 3 

321 8 

-25 56 

-12 

1 22 56 

1 586 

30 0 

607.8 

io77 8 

1 16 7 

:i37 7 

321 0 

-24 44 

-10 

23 74 

1 669 

32 1 

608.5 

576 4 

17 8 

338 1 

320 2 

-23 33 

- 8 

24 97 

1 756 

34 3 

609 2 

574 9 

19 1 

338 4 

319 4 

-22 22 

- 6 

26 26 

1 846 

36 4 

600 8 

573 4 

20 2 

338 8 

318 6 

-21 11 

- 4 

27 59 

i 1 940 

38 6 

610 5 

571 9 

, 21.4 

339 2 

317 7 

SOMiig 

- 2 

28 98 

2 037 

40 7 

611 1 

570 4 

22 6 

:^39.5 

316 9 

-18 89 

0 

30 42 

2 139 

42 9 

611 8 

568 9 

23 8 

\m 9 

316 1 

-17 78 

2 

31 92 

2 244 

45 1 

612 4 

567 3 

26 1 

[340 2 

|315 2 

-16 67 

4 

33 47 

2 353 

47 2 

613 0 

565 8 

26 2 

[340 6 

314 3 

-15 56 

6 

35 09 

2 467 

49 4 

613 6 

564 2 

27 4 

340 9 

[313 4 

-14 44 

8 

36 77 

2 585 

51 6 

614 3 

562 7 

28 7 

341 3 

(312 6 

-13 33 

10 

38 51 

2 708 

53 8 

814 9 

561 1 

29 9 

341 6 

311 7 

-12 22 

12 

40 31 

2 834 

56 0 

615 5 

559 5 

31 1 

341 9 

310 8 

-11 11 

14 

42 18 

2 966 

58 2 

616 1 

557 9 

32 3 

m2 3 

1309 9 

-10 00 

16 

44 12 

3 102 

60 3 

616 6 

556 3 

33 5 

342 6 

309 1 

- 8 89 

18 

46 13 

3 243 

62 5 

617 2 

554 7 

34 7 

342 9 

308 2 

- 7 78 

20 

48 21 

3 390 

64 7 

617 8 

553 1 

35 9 

343 2 

307 3 

- 6 67 

22 

50 36 

3 541 

66 9 

618 3 

551 4 

37 2 

343 5 

1306 3 

- 5 56 

24 

52 59 

3 697 

69 1 

618 9 

549 8 

38 4 

343 8 

[305 4 

- 4 44 

26 

54 90 

3 H60 

71 3 

619 4 

548 1 

39 0 

344.1 

1304 5 

- 3 33 

28 

57 28 

4 027 

73 5 

619 9 

546 4 

40 8 

344 4 

303 6 

- 2 22 
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PEOPEBTIES 


Atnmonlm, KB a 


Temp. 

op 

Spec. vol. sat. vap. 

1 

Density sat. vap. 

Dens. 

.b% 

Entropy from 
-40“FBTO/Ib./“F 

Temp. 

“C 

ft.8/lb. 

m^/kg 

lb./ft.3 

kg/m> 

Liq. 

Vap. 

-CO 

44 73 

2 792 

0 02235 

0 3580 

43.91 

-0 0517 

1 4769 

-51 11 

-58 

42 05 

2 625 

02378 

3809 


- 0464 

1 4713 

-50 00 

-56 

39 56 

2 470 

02528 

4049 


- 0412 

1 4658 

-48.89 

-54 

37 24 

2 325 

02685 

4301 


- 0360 

1 4604 

-47 78 

-52 

35 09 

2 191 

02850 

4565 


- 0307 

1 4551 

-46 67 

-50 

33 08 

2 065 

0 03023 

0 4842 

43 49 

-0.0256 

1 4497 

-45 56 

-48 

31 20 

1 948 

03205 

5134 


- 0204 

1 4445 

-44 44 

-46 

29 45 

1 839 

03395 

5438 


- 0153 

1 4393 

1 -43 33 

-44 

27 82 

1 737 

03595 

5758 


- .0102 

1 4342 

-42 22 

-42 

26 29 

1 641 

03804 

6093 


- .0051 

1 4292 

-41 11 

-40 

24 86 

1 552 

0 04022 

0 6442 

43 08 

0.0000 

1 4242 ' 

-40 00 

-38 

23 53 

1 469 

04251 

6809 


.0051 

1 4193 

-38 89 

-36 

22 27 

1 390 

04489 

7190 


0101 

1 4144 

-37 78 

-34 

21 10 

1 317 

04739 

7591 


0151 

1 4096 

-36 67 

-32 

20 00 

1 249 

04999 

8007 


.0201 

1 4048 

-35 56 

-50 

18 97 

1 184 

0 05271 

0 8443 

42 65 

0 0250 

1 4001 

-34 44 

-28 

18 00 

1 124 

05555 

8898 


0300 

1 3955 

-33 33 

-26 

17 09 

1 067 

05K50 

9371 


0350 

1 3909 

-32 22 

-24 

16 24 

1 014 

06158 

9864 


.0399 

1 3863 

-31 11 

-22 

15 43 

0 9633 

06479 

1 038 


.0448 

1 3818 

-30 00 

- 20 

14 68 

0 9164 

0 06813 

1 091 

42.22 

0 0497 

1 3774 

-28 89 

-18 

13 97 

8721 

07161 

1 147 


.0545 

1 3729 

-27 78 

-16 

13 29 

8297 

07522 

1 205 


0.>94 

1 3686 

-26 67 

-14 

12 66 

7903 

07898 

1 265 


.0642 

1 3643 

-25 56 

-12 

12 06 

7529 

08289 

1 328 


0690 

1 3600 

-24 44 

-10 

11 50 

0 7179 

0 08695 

1 393 

41 78 

0 0738 

1 3558 

-23 33 

- 8 

10 97 

6848 

09117 

1 460 


0786 

1 3516 

-22 22 

~ 6 

10 47 

6536 

09555 

1 531 


0833 

1 3474 

-21 11 

- 4 

9 991 

6237 

1001 

1 603 


.0880 

1 3433 

-20 00 

- 2 

9 541 

5956 

1048 

1 679 


.0928 

1 3393 

-18 89 

0 

9 116 

0 5691 

0 1007 

1 757 

41.34 

0.0975 

1 3352 

-17 78 

2 

8 714 

5440 

1148 

1 839 


.1022 

1 3312 

i -16 67 

4 

8 333 

5202 

1200 

1 922 


1069 

1 3273 

-15 56 

6 

7 971 

4978 

1254 

2 009 


.1115 

' 1 3234 

-14 44 

8 

7 629 

i 4763 

1311 

2 100 


.1162 

1 3195 

-13 33 

10 

7 304 

0 4560 

0 1369 

2 193 

40.89 

0 1208 

1 3157 

-12 22 

12 

6 996 

4367 

1429 

2 289 


1254 

1 3118 

-11 11 

14 

6 703 

4185 

1492 

2 390 


1300 

1 3081 

-10 00 

16 

6 425 

4011 

1556 

2 492 


1346 

1 3043 

- 8 89 

18 

6 161 

3846 

1623 

2 600 

1 

1392 

1 3006 

- 7 78 

20 

5 910 

i 0 3690 

0 1692 

2 710 

40.43 

0.1437 

1 2969 

- 6,67 

22 1 

5 671 

3540 

1763 

2 824 


.1483 

1 2933 

- 5 56 

24 1 

5 443 

3398 

1837 

2 943 


1528 

1 2897 

- 4 44 

26 1 

5 227 

3263 

1913 

3 064 


.1573 

1 2861 

- 3 33 

28 1 

1 

5 021 

3135 

.1992 

3 191 

1 

.1618 

1 2825 

- 2 22 
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THERMODYNAMIC 


Ammonia, NHt (Continued) 


Temp. 

*F 

Abs. press, sat. 
vap. 

Heat content 
abv. -40**F 
BTU/lb. 

Ht.of 

vaporia. 

BTU/ 

Heat content 
abv. — 40®C 
g-cal./g 

Htof 

vaporiz. 

Temp. 


lb./in.2 kg/cm* 

Liq. Vap. 

lb. 

Liq. Vap. 

g-cal /g 



30 59 74 4 200 75 7 620 5 544 8 42 1 344 7 302 7 - 1 11 
32 62 29 4.379 77.9 621 0 543 1 43 3 345 0 301 7 0 00 
34 64 91 4 564 80 1 621 5 541 4 44 5 345 3 300 8 + 1 H 
36 67 63 4 755 82 3 622 0 539 7 45 7 345.6 299 8 2 22 
38 70 43 4 952 84 6 622 5 537 9 47 0 345.8 298 8 3 33 

40 73 32 5 155 86 8 623 0 536 2 48 2 346 1 297 9 4 44 
42 76 31 5 365 89.0 623 4 534 4 49 4 346 3 296 9 5 56 
44 79 38 5 581 91 2 623 9 532 7 50 7 346 6 295 9 6 67 
46 82 55 5 804 93.5 624 4 530 9 51 9 346 9 294 9 7.78 
48 85 82 6 034 95 7 624.8 529 1 53.2 347 1 293 9 8 89 

00 89 19 6 271 97.9 625.2 527.3 54 4 347 3 292 9 10 00 
52 92 66 6 515 100.2 625.7 525.6 55 67 347.6 291 9 11 11 
54 96 23 6 766 102 4 626 1 523.7 56 89 347 8 290 9 12 22 
56 99 91 7 024 104 7 626 5 521 8 58 17 348 1 289 9 13 33 
68 103 7 7 291 106 9 626.9 520 0 59 39 348 3 288 9 14 44 

00 107 6 7 565 109 2 627 3 518 1 60 67 348 5 287 8 15 56 
62 111 6 7 846 111 5 627 7 516 2 61 94 348 7 286 8 16 67 
64 115 7 8 135 113 7 628 0 514 3 63 17 348 9 285 7 17 78 
66 120 0 8 437 116 0 628 4 512 4 64 44 349 1 284 7 18 89 
68 124 3 8 739 118 3 628 8 510 5 65 72 349 3 283 6 20 00 

70 128 8 9 056 120 5 629 1 508 6 66 94 349 5 282 6 21 11 
72 133 4 9 379 122 8 629 4 506 6 68 22 349 7 281 4 22 22 
74 138 1 9 709 125 1 629 8 504 7 69 50 349 9 280 4 23 33 
76 143 0 10 05 127 4 630 1 502 7 70 78 350 1 279 3 24.44 
78 147 9 10 40 129 7 630 4 500 7 72 06 350 2 278 2 25 56 

80 153 0 10 76 132 0 630 7 498 7 73 33 350 4 277.1 26 67 
82 158 3 11 13 134 3 631 0 496 7 74 61 350 6 275 9 27 78 
84 163 7 11 51 136 6 631 3 494 7 75 89 3.50 7 274,8 28 89 
86 169 2 11 90 138 9 631 5 492 6 77 17 350 8 273 7 30 00 
88 174 8 12 29 141 2 631 8 490 6 78 44 351 0 272 6 31 11 

00 180 6 12 70 143 5 632 0 488 5 79 72 351.1 271 4 32 22 
92 186 6 13 12 145 8 632 2 486 4 81 00 351 2 270 2 33 33 
94 192 7 13 55 148 2 632 5 484 3 82 33 351 4 269 1 34 44 
96 198 9 13 98 150 5 632 6 482 i 83 61 351 4 267 8 85 56 
98 205 3 14 43 152 9 632.9 480.0 84 94 351.6 266.7 36 67 

100 211 9 14 90 155 2 633 0 477.8 86 22 351.7 265 4 37 78 
102 218 6 15 37 157 6 633 2 475 6 87 56 351.8 264 2 38 89 
104 225 4 15 85 159 9 633 4 473 5 88 63 351 9 263 1 40 00 
106 232 5 16 35 162.3 633 5 471 2 90 17 351 9 261 8 41 11 
108 239 7 16 85 164 6 633 6 469 0 91 44 352 0 260 6 42 22 

110 247 0 17 37 167 0 633 7 466 7 92 78 352 1 259 3 43 33 
112 254 5 17 89 169 4 633 8 464 4 94 11 352 1 258 0 44 44 
114 262 2 18 43 171 8 633 9 462 1 95 44 3.52 2 256 7 45 56 
116 270 1 18 99 174 2 634 0 459 8 96 78 352 2 255 4 46.67 
118 278 2 19.56 176 6 634.0 457 4 98 11 352 2 254 1 47 78 

120 286 4 20 14 179 0 634 0 455 0 99 45 352 2 252 8 48 89 
122 294 8 20 73 181 4 634 0 452.6 100 8 352 2 251.4 50 00 
124 303 4 21 33 163 9 634 0 450 1 102.2 352 2 250 1 51 11 
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PROPEBTIES (Continued) 

Ammonia, NHa* (Continued) 


Temp. 

“F 

Spec. vol. Bat. vap. 

Density sat. vap. 

Dens. 

liq. 

lb./lt.> 

EntroRv from 
-40TBTU/lb./T 

Temp. 

“C 


m»Ag 

lb./ft.3 

kg/m^ 

Liq. 

Vap. 

30 

4 825 

0 3012 

0 2073 

3.321 

39 96 

0 1663 

1 2790 

1 - 1 11 

32 

4 637 

2895 

2156 

3 453 


1708 

1 2755 

0 00 

34 

4 469 

2784 

.2243 

3.593 


1753 

1 2721 

+ 1 n 

36 

4 289 

2678 

2332 

3 735 


1797 

1 2686 

2 22 

38 

4.126 

2576 

.2423 

3.881 


1841 

1 26.52 

! 3 33 

40 

3 971 

0 2479 

0.2518 

4 033 

39 49 

0 1885 

1.2618 

4 44 

42 

3 823 

2387 

2616 

4 190 


1930 

1 2585 

5 56 

44 

3 682 

2299 

2716 

4 350 


1974 

1 2552 

6 67 

46 

3 547 

2214 

2819 

4 515 


.2018 

1 1 2519 

7 78 

48 

3 418 

2134 

2926 

4 687 


2062 

1 2486 

8 89 

50 

3 294 

0 2056 

0 3036 

4 863 

39.00 

0 2105 

1 2453 

10 00 

52 

3 176 

.1983 

3149 

5 044 


2149 

1 2421 

11 11 

54 

3 063 

1912 

3265 

5 230 


2192 

1 2389 

12 22 

56 

2 954 

1844 

3385 

5 422 


.2236 

1 2357 

13 33 

58 

2 851 

1780 

3508 

5 619 

1 

2279 

1 2325 

14 44 

60 

2 751 

0 1717 

0 3635 

5 823 

38 50 

0 2322 

1 2294 

15 56 

62 

2 656 

1658 

3765 

6 031 


2365 

1 2262 

16 67 

64 

2 565 

.1601 

3899 

6 245 


2408 

1 2231 

17 78 

66 

2 477 

1546 

4037 

6 466 


2451 

1 2201 

18 89 

68 

2 393 

1494 

4179 

6 694 


2494 

1 2170 

20 00 

70 

2 312 

0 1443 

0 4325 

6 928 

38 00 

0 2537 

1 2140 

21 11 

72 

2 235 

1395 

4474 

7 166 


2579 

1 2110 

22 22 

74 

2 161 

1349 

4628 

7 413 


2622 

1 2080 

23 33 

76 

2 089 

.1304 

4786 

7 666 


2664 

1 2050 

24 44 

78 

2 021 

1262 

1 

4949 

7 927 


2706 

1 2020 

25 56 

80 

1 955 

0 1220 

0 5115 

8 193 

37 48 

0 2749 

1 1991 

26 67 

82 

1 892 

1181 

5287 

8 469 


.2791 

1 1962 

27 78 

84 

1 831 

1143 

5462 

8 749 


2833 

1.1933 

28 89 

86 

1 772 

1106 

5643 

9 039 


2875 

1 1904 

30 00 

88 

1 716 

1071 

.5828 

9 335 


2917 

1.1875 

31 11 

fMI 

1 661 

0 lOSl* 

0 6019 

9 641 

36 95 

0 2958 

1.1846 

32 22 

92 1 

1 609 

1004 

6214 

9 954 


3000 

1 1818 

33 33 

94 

1 559 

09733 

.6415 

10 28 


3041 

1 1789 

34 44 

96 

1 510 

.09427 

.6620 

10 60 


3083 

1 1761 

35 56 

98 

1 464 

09140 

6832 

10 94 


3125 

1 1733 

36 67 

100 

1 419 

0 08859 

0 7048 

11 29 

36 40 

0 3166 

1 1705 

37 78 

102 

1 375 

08584 

i 7270 

11 65 


3207 

1 1677 

38 89 

104 

1 334 

08328 

7498 

12 01 


3248 

1 1649 

40 00 

106 

1 293 

08072 

7732 

12 39 


3289 

1 1621 

41 11 

108 

1 254 

07829 

.7972 

12 77 


3330 

1 1593 

42 22 

110 

1 217 i 

0 07598 

0 8219 

13 17 

35 84 

0 3372 

1 1566 

48 33 

112 

1 180 

07367 

8471 

13 57 


3413 

1 1538 

44 44 

114 

1 145 

07148 

8730 

13 98 


3453 

1 1510 

45 56 

116 

1 112 

06942 

8996 

1 14 41 


3495 

1 1483 

1 46 67 

118 

1 079 

06736 

9269 

1 14 85 


3535 

1 1455 

47 78 

130 

1 047 

0 06536 

0 9549 

15 30 

35.26 

0 3576 

1.1427 

48 89 

122 

1.017 ! 

06349 

9837 

15 76 


3618 

1 1400 

50 00 

124 

0 987 

0616 

1 0132 

1 16 229 


3659 

1 1372 

1 51 11 
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THEiRMOBYNAmC 


Carbon Dioildo, CQg 


Temp. 

op 

Abe. press sat. 
vap. 

Heat content 
abv. 32'*F 
BTU/lb. 

Heat^ 

vaporiz. 

BTU/ 

lb. 

Heat content 
abv. 0®C 
8-<5al./g I 

Heat of 
vaptjriz. 
g-cal./g 

Temp. 

“C 

lb. /in. 2 

j kg/cm* 

Liq. 

1 Vap. 

1 Liq. 

1 Vap. 

-29 

220 

6 

15 

51 

-23 

.96 

102 

.0 

126 

0 

-13 

.31 

56 

67 

70 

00 

-28 

89 

-18 

228 

4 

16 

06 

-23 

.13 

102 

1 

125 

2 

-12 

85 

56 

72 

69 

56 

-27 

78 

-16 

236 

4 

16 

62 

-22 

.30 

102 

2 

124 

5 

-12 

39 

56 

78 

69 

17 

-26 

67 

-14 

244 

6 

17 

20 

-21 

.46 

102 

2 

123 

7 

-11 

92 

56 

78 

68 

72 

-25 

56 

-12 

253 

0 

17 

.79 

-20 

61 

102 

.3 

122 

9 

-11 

45 

56 

83 

68 

28 

-24 

44 

-10 

261 

7 

18 

40 

-19 

76 

102 

3 

122 

0 

-10 

98 

56 

83 

67 

78 

-23 

33 

- 8 

270 

6 

19 

03 

-18 

90 

102 

3 

121 

2 

-10 

50 

66 

83 

87 

33 

-22 

22 

- 6 

279 

7 

19 

66 

-18 

04 

102 

3 

120 

.3 

-10 

02 

56 

83 

66 

811 

-21 

11 

- 4 

289 

1 

20 

33 

-17 

17 

102 

3 

119 

5 

- 9 

539 

56 

8.3 

66 

39 

-20 

00 

- 2 

208 

7 

21 

00 

-16 

29 

102 

3 

118 

6 

- 9 

050 

1 56 

83 

65 

89 

-18 

89 

0 i 

308 

6 

21 

70 

-15 

41 

102 

2 

117 

7 

- 8 

561 

56 

78 f 

65 

39 1 

-17 

78 

2 

318 

7 

22 

41 

-14 

51 

102 

2 

116 

7 

- 8 

061 

56 

78 

64 

83 

-16 

67 

4 

329 

1 

23 

.14 

-13 

61 

102 

1 

115 

8 

- 7 

561 

56 

72 

64 

33 

-15 

56 

6 

339 

8 

23 

89 

-12 

71 

102 

1 

114 

8 

- 7 

061 

56 

72 1 

63 

78 

-14 

44 

8 

350 

7 

24 

66 

-11 

79 

102 

.0 

113 

8 

- 6 

550 

56 

67 j 

63 

22 

-13 

33 

10 

361 

8 

25 

44 

-10 

87 

101 

9 

112 

8 

- 6 

039 

.56 

61 * 

62 

67 

-12 

22 

12 

373 

3 

26 

25 

- 9 

934 

lOl 

8 

111 

7 

- 5 

519 

56 

.36 

62 

06 

-11 

11 

14 

385 

0 

27 

07 

- 8 

.992 

101 

7 

no 

7 

- 4 

.996 

56 

50 

61 

.50 

-10 

00 

16 

397 

1 

27 

92 

- 8 

038 

101 

5 

109 

.6 

- 4 

466 

66 

39 

60 

89 

- 8 

89 

18 

409 

4 

28 

78 

- 7 

076 

101 

4 

108 

5 

- 3 

931 

56 

3.3 

60 

28 1 

- 7 

78 

20 

422 

0 

29 

67 

- 6 

102 

101 

2 

107 

3 

- 3 

390 

.56 

22 

59 

61 

- 6 

67 

22 

434 

9 

30 

58 

- 5 

117 

101 

0 

106 

1 

- 2 

843 

56 

11 

58 

94 

- 5 

56 

24 

448 

1 

31 

50 

- 4 

121 

100 

8 

104 

9 

2 

289 

5b 

90 

58 

28 

- 4 

44 

25 

454 

8 

31 

.98 

- 3 

618 

100 

7 

104 

.3 

- 2 

010 

55 

P4 

57 

94 

- 3 

89 

27 

468 

.5 

32 

94 

- 2 

601 

100 

5 

103 

1 

- 1 

445 

55 

8.3 

57 

28 

- 2 

78 

29 

482 

,5 

33, 

.92 

- 1 

570 

100 

2 

101 

8 

0 

8722 

55 

67 ' 

56 

56 

— 1 

67 

31 

496 

8 

34 

93 

- 0 

.525 

99 

98 

100 

5 

- 0 

292 

55 

.)4 

55 

83 

- 0 

56 

33 

511 

4 

35 

95 

+ 0 

.531 

99 

69 

99 

16 

+ 0 

295 

5.5 

38 

55 

09 

+ 0 

56 

35 

526 

4 

37 

01 


604 

99 

38 

97 

77 

0. 

.8911 

55 

21 

.54 

32 

1 

67 

37 

541 

7 

38 

09 

2, 

697 

99 

05 

96 

^15 

1. 

.498 

55 

03 

63 

53 

2 

78 

39 

557 

4 

39 

19 

3 

806 

98 

69 

94 

88 

2 

114 

54 

83 * 

52 

71 

3 

89 

41 

573 

4 

40 

31 

4 

932 

98 

31 

93 

37 

2, 

.740 

54 

62 

51 

87 

5 

00 

43 

589 

S 

41 

47 

6 

080 

97 

90 

91 

82 

3 

378 

54 

39 

51 

01 

6 

11 

15 

60fi 

5 

42 

64 

7 

251 

97 

46 

90 

21 

4 

028 

54 

14 

50 

12 

7 

22 

47 

623 

6 

43 

84 

8 

443 

96 

99 

88 

.55 

4 

691 

63 

88 

49 

19 

8 

.1.3 

49 

641 

1 

45 

07 

9 

664 

96 

50 

86 

83 

5 

369 

53 

61 

48 

24 

9 

44 

51 

659 

0 

46 

33 

10 

91 

95 

97 

a5 

06 

6 

061 

53 

.32 

47 

26 

10 

.56 

53 

677 

3 

47 

62 

12 

19 

95 

40 

83 

21 

6 

772 

53 

00 

46 

23 

11 

67 

55 

695 

9 

48 

93 

13 

49 

94 

78 

81 

29 

7 

494 

52 

66 

45 

16 

12 

78 

57 

714 

9 

60 

26 

14. 

84 

94 

13 

79 

30 

8, 

244 

52. 

29 

44 

06 

13 

89 

&9 

734 

3 

51 

63 

16 

22 

93 

44 

77. 

22 

9 

on 

51 

91 

! 42 

90 

15. 

00 

61 

754 

2 

53 

03 

17 

65 

92 

69 

75 

04 

9 

806 

51. 

49 

41 

69 

16 

11 

,22 

63 

774 

5 

54. 

45 

19 

13 

91 

88 

72 

75 

10 

6.3 

51. 

01 

40 

42 

17. 

65 

795 

1 

55 

90 

20 


91 

01 

70 

35 

11 

48 

50 

56 

39 

08 

18. 

33 

67 

816 

2 

57 

38 

22 

25 

90 

07 

67 

81 

12 

36 

50 

04 

37 

67 

19 

44 

e» 

837 

8 

58 

90 

23 

92 

89 

04 

65 

12 

13 

.29 

49 

47 

! 36 

18 

1 20 

56 

71 

859 

S 

60 

45 

25 

67 

87 

92 

62 

25 

14 

26 

48. 

84 

34 

58 

21 

67 

7:1 

882 

2 

62 

02 

27 

52 

86 

69 

59 

17 

15 

29 

48 

16 

32 

87 

22. 

78 

75 

9a5 

1 

fvl 

63 

29 

50 

85. 

.33 

65 

83 

16 

39 

47 

41 

1 31 

02 

[ 23. 

89 

77 

928 

4 

6.5 

27 

31 

62 

83 

80 

52 

17 

17 

57 

46 

56 

28 

98 

2.5 

00 

79 

952 

2 

66 

95 

33 

95 

82 

06 

48 

11 

18 

86 

45 

59 

26 

73 

26 

n 

22 

81 

976 

5 

168 

65 

36 

.54 

80 

03 

43 

49 

20 

30 

44 

46 

24 

16 

27 

83 

1001 

0 

70 

377 

39 

53 

77 

60 

38 

07 

21 

96 

43 

11 

21 

15 

28 

3.3 

85 

1027 

0 

172 

205 

43 

18 

74 

47 

31 

29 

! 23 

99 

41 

37 

I 17 

38 

29 

44 

86 

1039 

0 

73 

049 

45 

45 

72 

46 

27 

00 

25 

25 

40 

26 

i 15 

00 

30 

00 

87 

1052 

0 

73 

96.3 

48 

32 

69 

84 

21 

.52 

26 

84 

38 

80 

11 

96 

.30 

.56 

88 

1065 

0 

71 

877 

52 

78 1 

65 


12 

84 

29 

32 

36 

46 

I 7 

1.33 

31 

ii 
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PROPEEHES (Continued) 


Carbon Dtoitde, CO2 


Temp. 

"F 

Spec. vol. sat. vap. 

Density sat. vap. 

Dens. 

liq. 

lb./ft.* 

Entropy from 
32®FBTU/lb./‘’F 

Temp. 

"C 


mVkg 

lb/ft.3 

kg/m* 

Liq. 

Vap. 

-*• 

0 4166 

0 02601 

2 401 

38 46 

64 34 

-0 0514 

0 2353 

-28 89 

-18 

4018 

02508 

2 489 

39 87 

64 15 

- .0495 

.2342 

-27 78 

-16 

3876 

02420 

2 580 

41 33 

63 94 

- .0476 

2331 

-26 67 

-14 

3739 

02334 

2 674 

42 83 

63 73 

- 0458 

2319 

-25 56 

-12 

.3608 

02252 

2 772 

44 40 

63 49 

- 0439 

.2307 

-24 44 

-19 

0 3482 

0 02174 

2 872 

46 00 

63 25 

-0 0420 

0 2296 

-23 33 

- 8 ■ 

3360 

02098 

2 976 

47 67 

63 01 

- 0401 

2284 

-22 22 

- 6 

.3243 

02025 

3 083 

49 38 

62 76 

- 0382 

2273 

-21 11 

- 4 

.3131 

01955 

3 194 

51 16 

62 50 

- 0362 

.2261 

-20 00 

- 2 

3022 

01887 

3 309 

53 00 

62 23 

- .0343 

.2249 

-18 89 

9 

0 2918 

0 01822 

3 427 

54 89 

61 95 

-0 0324 

0 2237 

-17 78 

2 1 

2817 

01759 

3 550 

56 86 

61 65 

- 0304 

2225 

-18 67 

4 

2730 

01698 

3 676 

68 88 

61 36 

- .0285 

2213 

-15 56 

6 

.2627 

01640 

3 807 

60 98 

61 07 

- 0266 

.2201 

-14 44 

8 

.2637 

C1584 

3 M2 

63 14 

60 77 

- 0246 

.2189 

-13 33 

19 1 

0 2450 

0 01529 

4 082 

65 39 

60 48 

-0 0226 

0 2176 

-12 22 

12 

2366 

01477 

4 227 

67 71 

60 18 

- 0206 

2164 

-11 11 

14 

.2285 

01426 

4 377 

70 11 

59 88 

- .0186 

2151 

-10 00 

16 

2207 

01378 

4 532 

72 59 

59 58 

- 0166 

2139 

- 8 89 

18 1 

2131 

01330 

4 692 

75 16 

59 27 

- 0146 

2126 

- 7 78 

29 1 

0 2058 

0 01285 

4 859 

77 83 

58 95 

-0 0126 

0 2113 

- 6 67 

22 

1987 

01240 

5 031 

80 59 

58 64 

- 0105 

2100 

- 5 56 

24 

1919 

01198 

5 211 

83 47 

58 31 

- 0085 

2087 

- 4 44 

25 

1886 

01177 

5 303 

84 94 

58 14 

- 0074 

2080 

- 3 89 

27 

1821 

01137 

5 492 

87 97 

57 81 

- 0053 

2066 

1 - 2 78 

29 

0 1758 

0 01097 

5 688 

91 11 

57 47 

-0 0032 

0 2053 

- 1 67 

31 

.1697 

0ia')9 

5 892 

94 38 

57 12 

- 0011 

2039 

- 0 56 

33 

1639 

01023 

6 103 

97 76 

56 77 

+ 0011 

2025 

-f 0 58 

35 

.1581 

009870 

6 323 

101 3 

56 41 

.0033 

2010 

1 67 

37 

1526 

009527 

6 553 

105 0 

56 03 

0055 

.1996 

2 78 

39 

0 1472 

0 009189 

6 792 ' 

108 8 

55 65 

0 0077 

0 1981 

3 89 

41 

1420 

.0088651 

7 040 

112 8 

55 25 

0099 

.1965 

5 00 

43 

.1370 

008553 

7 300 

116 9 

54 84 

.0122 

.1950 

6 11 

45 

1321 

008247 

7 571 

121 3 

54 41 

.0146 

1934 

7 22 

47 

1 1273 

007947 

7 854 

125 8 

53 97 

.0169 

1918 

i 8 33 

49 

0 1227 

0 007660 

8 151 

130 6 

63 51 

0 0193 

0.1901 

9 44 

51 

1182 

.007379 

8 461 

135 5 

53 04 

0218 

.1884 

10 56 

53 

.1138 

007104 

8 787 

140 8 

52 55 

0243 

.1867 

11 67 

55 

1095 

006836 

9 132 

146 3 

52 05 

.0268 

.1849 

12 78 

57 

1053 

006574 

9 497 

152 1 

51 53 

.0294 

1830 

13 89 

39 

0 1012 

0 006318 

9 880 

158 3 

50 99 

0 0321 

0 1811 

15 00 

61 

( m2 

1 0060/ 

10 29 

164 8 

50 42 

.0348 

.1790 

16 11 

63 

0933 

00582 

10 72 

171 7 

49 80 

.0377 

1770 

17.22 

65 

i 0894 

00558 

11 18 

179 1 

49 14 

.0406 

.1748 

18 33 

67 

0856 

00534 

11 67 

186 9 

48 44 

.0436 

1725 

19 44 

69 

I 0 0819 

0 00511 

12 21 

195 6 

47 69 

0 0468 

0 1701 

20 56 

71 

1 0782 

i 00488 

12 82 

205 4 

46 87 

.0501 

.1675 

21 67 

73 

0745 

00465 

13 43 

215.1 

45 99 

.0.536 

1647 

22 78 

75 

0708 

00442 

14 13 

226.3 

45 05 

.0573 

1618 

23 89 

77 

1 0671 

00419 

14 90 

238 7 

44 06 

.0613 

1585 

25 00 

79 

0 0633 

0 00395 

15 81 

253 2 

43 04 

0 0656 

0 1550 

26 11 

81 

0592 

00370 

16 90 

270 7 

41 95 

0704 

.1509 

27 22 

83 

0548 

00342 

18 25 

292 3 

40 62 

.0759 

.1461 

28 33 

85 

0500 

00312 

20 00 

320 4 

38 76 

.0826 

.1401 

29 44 

86 

0474 

00296 

21 09 

337 8 

37 41 

0868 

.1363 

30 00 

87 

0 0446 

0 00278 

22 42 

359 1 

35 34 

0 0921 

0.1314 

30 56 

88 

0401 

00250 

24 95 

399.6 

32 79 

.1002 

1237 

31 11 
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PROPERTIES (Continued) 

Sttlfiur I>loxlde» SOa 


Temp. 

“F 

Spec. vol. eat. vap. 

Density sat. vap. 

Dens. 

lb./lt.» 

Entrow from 
-40®FBTU/lb./“F 

Temp. 

“C 


m*/kg 

lb./ft.* 

1 kg/m* 

Liq. 

Vap. 

-40 

22 42 

1.400 

0 04460 

0 7144 

95.79 

0 ooooo” 

0 42562 

-40 00 

-30 

16.56 

1 034 

.06039 

0 9673 

94.94 

.00674 

41864 

-34 44 

-20 

12.42 

0 7754 

08119 

1.301 

94.10 

01366 

41192 

-28 89 

-10 

9.44 

.5893 

1025 

1.642 

93 27 

02075 

.40544 

-23 33 

0 

7.280 

.4545 

1374 

2 201 

92.42 

.02795 

39917 

-17 78 

2 

6.923 

0.4322 

0 1444 

2 313 

92 25 

0 02941 

0 39794 

-16 67 

4 

6 584 

.4110 

1501 

2 404 

92 08 

.03084 

.39670 

-15 56 

5 

6 421 

.4009 

.1558 

2 496 

92 00 

03165 

.39609 

-15 00 

6 

6 266 

.3912 

.1596 

2 556 

91.91 

.03228 

39547 

-14 44 

8 

5.967 

.3725 

1676 

2 685 

91 74 

03373 

39426 

-13 33 

10 

5 682 

0 3547 

0 1760 

2.819 

91 58 

0 03519 

0 39306 

-12 22 

12 

5.417 

.3382 

.1846 

2.957 

91.41 

03664 

39185 

-11 11 

14 

5 164 

.3224 

1936 

a 101 

91 24 

03808 

.39065 

-10 00 

16 

4 926 

.3075 

2030 

3 252 

91 07 

.03953 

38946 

- 8 89 

18 

4.701 

.2935 

2127 

3 407 

90 89 

Q4098 

38827 

- 7 78 

20 

4 487 

0 2801 

0 2228 

3 569 

90.71 

0 04241 

0 38707 

- 6 67 

22 

4 287 

2676 

2332 

3 735 

90 53 

.04385 

38589 

- 5 56 

24 

4.096 

.2557 

.2441 

3 910 

90.33 

.04528 

38471 

- 4 44 

26 

3 915 

.2444 

2559 

4 099 

90.15 

.04671 

38354 

- 3 33 

28 

3.744 

.2337 

2671 

4 278 

89.96 ; 

.04814 

.38237 

- 2 22 

30 

3 581 ' 

0 2236 

0 2800 

4 485 

89 76 

0 04956 

0 38119 

- 1 11 

32 

3 437 

2146 

2909 

4 660 

89 58 

05099 

38003 

0 00 

34 

3 283 

.2050 

3046 

4 879 

89 39 

.05242 

378S7 

+ 1 11 

36 

3 144 

.1963 

3181 

5 095 

89.18 

05384 

37772 

2 22 

38 

3 013 

.1881 

3319 

5.316 

89 00 

a5o27 

37657 

3 33 

40 

2 887 

0 1802 

0 3464 

5 549 

88 81 

0 05668 

0 37541 

4 44 

42 

2 769 

.1729 

.3611 

5 784 

88 62 

05809 

37425 

5 56 

44 

2 656 

1658 

3765 

6 031 

88 43 

05949 

3731 1 

6 67 

46 

2 548 

1591 

3926 

6 287 

88 24 

06090 

37197 

7 78 

48 

2 446 

i 1527 

4088 

6.548 

88 05 

06231 

37083 

8 89 

30 

2 348 

0 1466 

0 4259 

6.822 

87 87 

0 06370 

0 36969| 

10 00 

52 

2.256 

1408 

4433 

7.101 

87 67 

06509 

36857 

11 a 

54 

2.167 

1353 

.4615 

7 392 

87 51 

06646 

36743 

12 22 

56 

2 083 

1300 

4801 

7 690 

87 31 

06785 

36629 

13 33 

58 

2 003 

1250 

4992 

7.996 

87.13 

06923 

36517 

14 44 

60 

1.926 

0 1202 

0.5194 

8 320 

86 95 

0 07060 

0 36405 

15 56 

62 

1 853 

.1157 

.5396 

8 643 

88 77 

.07198 

36293 

16 67 

64 

1 783 

.1113 

.5609 

8 984 

86 59 

.07333 

.36181 

17.78 

66 

1 716 

1071 

.5827 

9 334 

86 41 

07469 

.36070 

1 18 89 

68 

1.652 

.1031 

6054 

9 697 

86 22 

07602 

.35958 

20.00 

70 

1 590 

0 09926 

0 6290 

10 08 

86 02 

0 07736 

0 35846 

21 11 

72 

1 532 

09564 

6527 

10 45 

85 82 

07871 

.35736 

22 22 

74 

1 476 

09214 

.6777 

10 86 

85 62 

08003 

.35624 

23 33 

76 

1 422 

08877 

7030 

11 26 

85 42 

08135 

.35512 

24 44 

78 

1 371 

.08559 

7295 

11 69 

85 23 

08268 

35401 

25 56 

80 

1.321 

! 0 08247 

0 7570 

12 13 

a5 03 

0 08399 

0 35291 

26 67 

82 

1 274 

07953 

7850 

12 57 

84 84 

.08525 

35177 

27 78 

84 

1 229 

.07672 

8140 

13 04 

84 64 

.08653 

35065 

28 89 

86 

1 185 

.07398 

.8440 

13 52 

84.44 

.08783 

34954 

30 00 

88 

1.144 

1 .07142 

8740 

14 00 

84 25 

.08910 

.34843 

31 11 

90 

1.104 

0.06892 

0 9058 

14 51 

84 05 

0 09038 

0.34731 

32 22 

92 

1 065 

06649 

9390 

15 04 

83 86 

.09165 

34620 

33 33 

94 

1.028 

.06418 

9730 

15 59 

83 67 

09389 

.34508 

34 44 

96 

0 9931 

.06200 

1.007 

16 13 

83 47 

09411 

.343971 

35.56 

98 

0 9591 

05987 

1 043 

16 71 

83 27 

.09632 

1 .34285 

36.67 

100 

0.9262 

0 05782 

1.080 

17 30 

piin 

0 09657 

1 0 34173 

37 78 


1895 



1M£BMO0TNAMI€ 

Butane. €H!fCCH9)2C!Bj 


Temp. 

»F 

Abe. petm. eat, 
vap. 

Heatconteirt 
abv. 32T 
BTU/lb. 

Ht.of 

vaporiz. 

BTU/ 

lb. 

Heat oontent 
abv. OT 
g-cal./g 

Ht.of 

vaporiz. 

Temp. 

“C 

lb./in.2 

kg/cm* 

Liq. 

Vap. 

Liq. 

Vap. 


0 

7.3 

0 51 

-17.2 

153.3 

170 5 

- 9 56 

85.17 

94.72 

-17.78 

10 

9 2 

0 65 

-11.7 

156.8 

168 5 

- 6 50 

87.11 

93 61 

-12 22 

20 

n 6 

0.816 

-67 

160.3 

167.0 

-37 

89.06 

92.78 

- 6 67 

30 

14 4 

1 Cl 

- 1 2 

164.3 

165.5 

- 0.67 

91.28 

91.94 

- 1 11 

40 

17 7 

1.24 

+ t 3 

167.8 

163.5 

+ 2 4 

93.22 

90 83 

+ 4 44 

50 

21.6 

1.52 

9.8 

171.3 

161.5 

54 

95.17 

89.72 

10 00 

60 

26 3 

1.85 

15.8 

175.3 

159.5 

8 78 

97.39 

88.61 

15 56 

70 

31 6 

2 22 

21 3 

178.8 

157.5 

11 8 

99.33 

87.50 

21 11 

80 

37.6 

2.64 

27.3 

182.3 

155.0 

15 2 

101 3 

86.11 

26 67 

90 

44 5 

3.13 

33.8 

185 8 

i52.0 

18 8 

103 2 

84 44 

32 22 

100 

52 2 

! 3 67 

39.8 

189.3 

149.5 

22 1 

105 2 

83.06 

37.78 

no 

60.8 

' 4 27 

46 3 

193.3 

147.0 

25 7 

107.4 

81.67 

43 33 

120 

70 8 

1 4,98 

52.8 

196 3 

143.5 

29 3 

109 1 

79.72 

48 89 

130 

81.4 

5.72 

59 3 

199.8 

140 5 

32.9 

111.0 

78.06 

54 44 

140 

92 6 

6 51 

66 3 

203 8 

137 5 

36.8 

113 2 

76 39 

60 00 


tsobutane* (CH3)3CH 


-20 

7.50 

0,527 

-25 5 

140 0 

165 5 

-14.2 

77 78 

91.94 

-28 89 

-10 

9.28 

0.652 

-21.0 

142.0 

163 0 

-11 7 

78.89 

90.56 

-23 33 

0 

11.6 

0 816 

-16 5 

144 0 

160.5 

- 9 17 

80 00 

89 17 

-17 78 

+10 

14.6 

1 03 

-11.5 

147.0 

158.5 

- 6 39 

81.67 

88.06 

-12 22 

20 

18.2 

1.28 

-65 

149 5 

156 0 

- 3 6 

83.06 

86.67 

- 6 67 

30 

22.3 

1.57 

- 1.0 

152 5 

153.5 

- 0 56 

84 72 

85.28 

- 1 11 

40 

26 9 

1 89 

+ 4.5 

155.5 

151.0 

+ 2 5 

86.39 

83 89 

+ 4 44 

50 

32 5 

2,28 

10 5 

159 0 

148 5 

5 83 

88 33 

82 50 

10 00 

60 

38 7 

2.72 

16.5 

162.5 

146 0 

9.17 

90.28 

81 11 

15.56 

70 

45 8 

3.22 

23 0 

166.5 

143 5 

12 8 

92 50 

79 72 

21 11 

80 

53 9 

3 79 

30 0 

170.5 

140 5 

16.7 

94 72 

78 06 

26 67 

90 

63 3 

4 45 

37.0 

174.5 

137.5 

20 6 

96.94 

76 39 

32 22 

100 

73 7 

5 18 

44.5 

179.0 

134 5 

24 7 

99 44 

74 72 

37 78 

no 

85.1 

5.98 

52.5 

183.5 

131 0 

29 2 

101 9 

72 78 

43 33 

120 

98 0 

6.89 

60.5 

188.0 

127 5 

33 6 

104 4 

70 83 

48 89 

130 

112 0 

7 87 

69.5 

193.5 

124 0 

38 6 

107 5 

68 89 

54.44 

140 

126 8 

8 915 

78.5 

199.0 

120 5 

' 43 6 

no 6 

66.94 

60 00 


Propane* CsHs 


-70 

7.37 

0.518 

-55.2 

134 3 

189 5 

-30 7 1 

74.61 

105.3 

-56 67 

-60 

9 72 

0 683 

-50 2 

136.8 

187 0 

-27 9 

76 00 

103.9 

-51 11 

-50 

12.6 

0 886 

-44.7 

139.8 

184 5 

-24 8 

77 67 

102 5 

-45 56 

-40 

16.2 

1.14 

-39 7 

141 8 

181.5 

-22 1 

78 78 

100 8 

-40 00 

-30 

20 3 

1 43 

-34 2 

144 8 

179.0 

-19 0 

80 44 

99 44 

-34 44 

-20 

25 4 

1 79 

-29.2 

146 8 

176.0 

-16 2 

81.56 

97.78 

-28.89 

-10 

31 4 

2.21 

-23.7 

149.8 

173.5 

-13 2 

83.22 

96.39 

-23 33 

0 

38.2 

2 69 

-18 2 

152 3 

170.5 

-10 1 

84 61 

94.72 

-17.78 

+10 

46.0 

3 23 

-12.7 

155 3 

168.0 

- 7 06 

86.28 

93.33 

-12 22 

20 

55 5 

3.90 

- 7.2 

lo7 8 

165 0 

-40 

87.67 

91.67 

- 6.67 

30 

66 3 

4 66 

- 1.2 

Ji60 8 

162.0 

- 0 67 

89.33 

90 00 

- l.ll 

40 

78 0 

5 48 

+ 4.8 

163 8 

159.0 

+ 2 7 

PI. 00 

88.33 

+ 4 44 

50 

91 8 

6 45 

10.8 

166 8 

156.0 

6 00 

92.67 

86 67 

10.00 

60 

107.1 

7.530 

16.8 

169 8 

153.0 

9 33 

94.33 

85 00 

15.56 

70 

124 0 

8.718 

22 8 

172.3 i 

149 5 

12 7 

95.72 

83.06 

21.11 

80 

142 8 

10.04 

29.3 

175 3 

146 0 

16.3 

97.39 

81.11 

26.67 

90 

164 0 

11.53 

35 8 

178 3 

142 5 

19 9 

99.06 

79 17 

32.22 

100 

187.0 

13.15 1 

42 3 

180 8 1 

138 5 

23 5 

100 4 

76 94 

37.78 

no 

213.0 

14.98 

48.8 

182 8 j 

134 0 

27 1 

1C1.6 

74 44 

43 33 

120 

240 0 

16.87 1 

55.3 

184 3 1 

129 0 

30 7 

102 4 

71 67 

48 89 


1896 




PBUPEETIES (Continued) 

Butane, CH3(CH2>::CH8 


Temp. 

“F 

Spec. vol. sat vap. 

Denfflty of sat. vap. 

Density of liq. 

Temp. 

“C 


m®/kg 

lb./ft.3 

kg/m-’ 

lb./ft.» 

kg/m« 

0 

11.1 

0 693 

0 0901 

1.44 

38.59 

618.1 

-17.78 

10 

8.95 

.559 

,112 

1 79 

38.24 

612.5 

-12.22 

20 

7.23 

.451 

.138 

2 21 

37.89 

606.9 

- 6.67 

30 

5.90 

.368 

.169 

2.71 

37.54 

601.3 

- 1.11 

40 

4.88 

.305 

.205 

3 28 

37 19 

595.7 

+ 4.44 

50 

4 07 

.254 

.246 

3 94 

36.82 

589.8 

10 00 

60 

3 40 

.212 

.294 

4 71 

36 45 

583.9 

15 56 

70 

2.88 

.180 

347 

5 56 

36.06 

577.6 

21.11 

80 

2.46 

154 

.407 

[ 6 52 

35 65 

671 0 

26 67 

90 

2 10 

.131 

.476 

7 62 

35.24 

664.5 

32.22 

100 

1 81 

113 

.552 

8 84 

34.84 

558.1 

37.78 

no 

1.58 

.0986 

633 

10.1 

34.41 

551.2 

i 43.33 

120 

1 38 

.0802 

.725 

11.6 

33.96 

544.0 

, 46 89 

130 

1 21 

.0755 

826 

13 2 

33.49 

536.4 

54.44 

140 

1 07 

.0668 

.934 

15 0 

32 98 

528 3 

1 60.00 



1 

I 

(CH3)3CH 



-20 

10 5 

0 655 

0.0952 1 

1 52 

38 35 

614 3 

"'^2T89 

-10 

8 91 

.556 

.112 

1 79 

37 95 

607.9 

-23 33 

0 

7 17 

448 

139 

2 23 

37.60 

602 3 

-17 78 

+10 

5.75 

.359 

.174 

2.79 

37.20 

595.9 

-12.22 

20 1 

4.68 

.292 

.214 

3 43 

35.80 

589.5 

- 6.67 

30 ' 

3 86 

241 

259 

4 15 

36 40 

583 1 

- 1 11 

40 

3.22 

.201 

.311 

4.98 

36.00 

576 6 

+ 4 44 

50 

2.71' 

169 

.369 

5 91 

35.60 

570.2 

10 00 

60 

2.28 

142 

.439 

7.03 

35.20 

563.8 

15 56 

70 

1.94 

.121 

.515 

8 25 

34.80 

567.4 

21 11 

80 

1 66 

.104 

.602 

9.64 

34.35 

550.2 

26 67 

90 

1.42 

0886 

.704 

11 3 

33.90 

543.0 

32 22 

100 1 

1.23 

0768 

.813 

13 0 

33.45 

535.8 

37.78 

no 

1 07 

0668 

.935 

15.0 

33.00 

528.6 

43.33 

120 

0 926 

0578 

1.08 

17 3 

32.50 

520.6 

48 89 

130 

0 811 

0506 

1.23 ! 

19.7 

32.00 

512 6 

54 44 

140 

0 716 

0447 

1 32 

21 1 

31 80 

509 4 

60.00 


Propane, CsH, 


-70 

12.9 

0 805 

0 0775 

1.24 

37.40 

599 1 

-56.67 

-60 

9 93 

620 

.111 

1 78 


592 7 

-51.11 

-50 

7 74 

483 

.129 



586.3 

-45 56 

-40 

6 13 

.383 

.163 

2 61 

36.19 

579.7 


-30 

4 93 

.308 

.203 

3 25 

35.78 

673.1 

-34 44 

-20 

4 00 

.250 

.250 


35.37 

566.6 

-28 89 

-10 

3 26 

.204 

.307 

4.92 

34.96 


-23 33 

0 

2 71 

.169 

.369 

5.91 

34,54 

563.3 

-17 78 

+10 

2 27 

.142 

.441 

7 06 

34.12 

546.5 

-12 22 

20 

1 90 

.119 

.526 

8 43 

33.67 

539.3 

- 6.67 

30 

1.60 

.0999 

.625 


33.20 

531.8 

- l.ll 

40 

1.37 

0855 

.730 

11.7 

32.73 

524.3 

+ 4 44 

50 

1 18 

0737 

.847 

13.6 

32.24 

516.4 

10 00 

60 

1 01 

.0631 

.990 

15.9 

31.75 


15.56 

70 

0 883 

.0551 

1.13 

18.1 

31.24 


21 11 

80 

0 770 

0481 

1.30 




26 67 

90 

0 673 

.0^0 

1.40 

23 9 

30.15 

482.9 

32.22 

100 

0 591 

.0369 

1.69 

27 1 

29 58 

473.8 

37.78 

110 

0 519 

.0824 j 

1.96 

31 4 

28 85 

462.1 

43.33 

120 

0.459 

0287 1 

2.18 

34.9 

28 30 

453 3 

48.89 


1897. 







THEBMOBTNAMIC 

DtlinorodIciiiorometi|»pe» CCbF» (**F-ia**) 


Temp. 

‘■F 

Abe. press, eat. 
vap. 

i Heat content 
abv. -40“F 
BTU/lb. 

Ht.qf 

vaporb. 

BTU/ 

Ib. 

Heat content 
abv. -40*C 
g-cal./g 

1 

Ht. of 
vapori*. 

Temp. 

lb /in.2 

kg/cm’l 

Uq. 1 

Vap. 

Liq. 1 

Vap. 1 


—10 

9 32 

0 655 

0 

73.50 

73 50 

0 

40 83 

40.83 

-40 00 

-30 

12 02 

0 845 

2 03 

74 70 

72.67 

1 13 

41 50 

40 37 

-M 44 

-20 

15 28 

1 074 

4 07 

75 87 

71.80 

2.26 

42 15 

39.89 

-28 89 

-10 

19 20 

1 350 

6.14 

77 05 

70 91 

3.41 

42.81 

38.39 

-23 33 

0 

23 87 

1 678 

8.26 

78 21 

69.96 

4 68 

43 45 

38.87 

-17 78 

+10 

29 35 

2 064 

10 39 

79 36 

68.97 

5 772 

44 09 

38 32 

-12 22 

20 

85 75 

2.513 

12 65 

80 49 

67.94 

6.972 

44 72 

37 74 

- 6 67 

30 

43 16 

3,034 

14.76 

81 61 

66 85 

8 200 

45 34 

37 14 

- 1 11 

40 

51 68 

3 633 

17 00 

82 71 

65 71 

9 444 

45.95 

36 51 

+ 4 44 

50 

61 39 

4 316 

19 27 

83.78 

64.51 

10 71 

46 54 

35.84 

10 00 

60 

72 41 

5 091 

21 57 

84 82 

63 25 

11 98 

47.12 

35 14 

15 56 

70 

84 82 

5.963 

23.90 1 

85 82 

61.92 

13 28 

47 68 

34 40 

21 11 

80 

98 76 

6 944 

26 28 

86 80 

60.52 

14 60 

48 22 

33.62 

26 67 

90 

114 3 

8 036 

28.70 

87 74 

59 04 

15 94 

48 74 

32 80 

32 22 

100 

131 6 

9 252 

31 16 

88 62 

67.46 

17.31 

49 23 

31 92 

37 7H 

no 

150 7 

10 60 

33 65 

89.43 

55.78 

18 69 

49 68 

30 99 

43 33 

120 

171 8 

12 08 

36.16 

90 15 

53.99 

20 09 

50 08 

29 99 

48 89 


Carbon Disulfide, €82 


Temp. 

“F 

Abs. press, sat. 
vap. 

Heat content ' 
abv. 32T 
BTU/ib. 

Ht. of 
vaporiz. 
BTU/ 
lb. 

Heat content 
abv. 0“C 
g-cal./g 1 

Ht. of 
vapori*. 
g-cal./g 

1 Temp. 

lb./in.2 

1 kg/cm2| 

1 Liq. 

1 Vap. j 

Liq. 

Vap. 

" 0 

1 10 

0 0773 

- 8 60 

156 90 

165 5 

[- 4 78 

87 167 

61 94 

-17 78 

10 

1 46 

103 

- 5 60 

158 90 

164 5 

- 3.11 

88 278 

91 39 

-12 22 

20 

1 89 

133 

- 3 00 

160 20 

163.2 

- 1 67 

89 000 

90 67 

- 6 67 

30 

2 36 

166 

- 0 50 

161 70 

162.2 

- 0 28 

89 833 

90 11 

- 1 11 

40 

3 03 

.213 

+ 2 06 

163.25 

161 2 

+ 1.14 

90 695 

80 56 

+ 4 44 

50 

1 3.90 

274 

4 24 

164 24 

1160.0 

2.36 

91 245 

88 89 

10 00 

60 

4.95 

348 

7.20 

166 40 

169.2 

4 00 

92 445 

88 44 

15 56 

70 

5 85 

411 

9 80 

167 90 

158.1 

5 44 

93 278 

87.83 

21 11 

80 

7.30 

513 

11 70 

168 60 

156.9 

6 500 

93 667 

87 17 

26 67 

90 

9 15 

643 

13.80 

169 40 

155.6 

7.667 

94.111 

86 44 

32 22 

100 

11 08 

7790 

16 15 

170 55 

154 4 

8 972 

94.750 

85 78 

37 7S 

no 

13 50 

.9491 

18 30 

171 50 

163 2 

10 17 

96.278 

85 11 

43 33 

120 

16 10 

1.132 

20 01 

172 01 

152.0 

11.12 ; 

95.561 

84 44 

48 8^ 


Carbon Tetimchloride, CCI4 


20 

0 

40 . 

0 028 

- 2 

00 

92.45 

^.45 

|- 1 11 

51 

36 

52 

47 

- 6 

67 

30 1 

0 

60 

042 

- 0 

25 

93.45 

93,70 

I- 0 14 

1 51 

92 

62 

06 ! 

- 1 

11 

40 

0 

84 

069 

+ 1. 

60 

94 80 

93.20 

+ 0.889 

52 

67 

51 

78 

+ 4 

44 

60 

1, 

.42 1 

100 

5 

95 

98 15 

92.20 

1 3 31 

54 

53 

51 

22 1 

15 

56 

70 

1 

86 i 

130 

8 

20 

99.53 

91 40 

1 4 56 

55 

29 

50 

78 i 

21 

n 

80 

2 

40 i 

169 

9 

80 

99 87 

90,07 

5 44 

55 

48 

50 

04 

26 

67 

90 

3 

12 i 

219 

11 

60 

101 62 

90.02 

6.444 

56 

46 

60 

01 

32 

22 

100 

4 

00 1 

281 

13 

40 

102 80 

89 40 

7.444 

57 

11 

49 

67 ! 

37 

78 

no 

4 

89 I 

.344 

15 

80 

104 50| 

88.70 

8.778 

58, 

,06 ; 

49 

28 

43 

33 

12(1 

5 

95 i 

4l8 

18 

06 

105 90 

87.90 

10 03 

58 

83 

48 

83 

48 

89 


Etbyl Ether, <C.H6)20 


0 

1 

3 

0 091 

-18 

.00 

163 00 

171.0 

-10.00 

85 000 

95 

00 

-17 

7H 

10 

1 . 

.8 

.13 

-12 

0 

158 43 

170.4 

- 6.67 

88 017 

94 

67 

-12 

22 

20 

2 

6 

.18 

- 6 

50 

163 50| 

170.0 

- 3.61 

90.833 

94. 

,44 

- 6 

67 

30 

3 

.4 

.24 

- 1 

.50 

167.90 

169.4 

- 0.833 

93 278 

94 

.11 

- 1 

11 

40 

4 

.4 

.31 

+ 4 

00 

172.401 

168.4 

+ 2.22 

95.778 

93 

56 

+ 4 

44 

50 

5 

5 

.39 

9 

57 

177 17 

167 6 

5.32 

98.428 

93 

11 

10 

00 

70 

8 

8 

.62 

20 

04 

185.44 

165 4 

n 13 

103 02 

91 

89 

21 

n 

80 

10 

9 : 

.766 

26 

40 

190 60 

164 2 

14 67 

105 89 

91 

22 

26 

67 

90 

13 

4 j 

942 

31 

60 

194 50 

163 0 

17 50 

108.06 

90, 

56 

32 

22 

100 

16 

0 ! 

1 12 

36 

50 

197 50 

161 5 

20 28 

10f» 72 

89 

72 

r.7 

78 
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PlUHPfiETlSS (Continued) 

DiflttorodIcMaromctiiape, CCi2F2 (**F»lg**) 


Temp. 

‘‘F 

Spec, vol sat. vap. 

Density of vap. 

Dens. 

liq. 

lb /ft.* 

Entropy from 
-40*F BTU/lb./T 

Temp. 

“C 

* ft »/lb. 

mVkg 

lb./ft.8 

kg/m3 

Liq. 

Vap. 

-40 

3.911 

0 2442 

0 2557 

4.096 

94 58 

0 

1 0.17517 

1 -40 00 

-30 

3.088 

1928 

.3238 

5 187 

1 93 59 

0 00471 

1 . 17387 

-34.44 

-20 

2.474 1 

.1544 

4042 

6 474 

92.58 

.00940 

.17275 

-28.89 

-10 

2.003 ! 

.1250 

.4993 

7.998 

91 57 

.01403 

.17175 

-23 33 

0 

1.637 

.1022 

.6109 

9 785 

90 52 

.01869 

17091 

-17 78 

+ 10 

1.351 

08434 

7402 

11.86 

89 45 

.02328 

.17015 

-12 22 

20 

1.121 

.06998 

8921 

14 29 

88.37 

.02783 

.16949 

- 6.67 

30 

0.939 

0586 

1 065 

17 06 

87 24 

.03233 

16887 

- 1 11 

40 

.792 

0494 

1 263 

20 23 

86 10 

.03680 

.16833! 

+ 4 44 

50 

673 

0420 

1.485 

23 79 

84 94 

.04126 

16785 

10.00 

bO 

575 

0359 

1.740 

27.87 

1 83 78 

.04568 

16741 

15 56 

70 

403 

0308 

2 028 

32.48 

82 60 

05009 

.16701 

21.11 

80 

.425 

0265 

2 353 

37.69 

81 39 

05446 

16662 

26 67 

90 

368 

.0230 

2 721 

43 58 

80 11 

05882 

.16624 

32.22 

100 

.319 

0199 

3 135 

50 22 

78 80 

06316 

16584 

1 37 78 

no 

.277 

.0173 

3 610 

67 82 

77 46 

06749 

16542 

43.33 

120 

240 

0150 

4 167 

66 75 

76 02 

07180 

16495 

1 48 89 


Carbon Ptsiilllde, CSi 


Temp. 

“F 

Spec. vol. sat. vap. 

Density sat. vap. 

Temp. 

“C 

ft.*/lb. 

m*/kg 

Ib./ft.* 1 

kg/m* 

0 

53 76 

3 356 

0 0186 

0 2979 

-17 78 

10 

43 47 

2 714 

.0230 

.3684 

-12 22 

20 

34 84 

2 175 

.0287 

.4597 

- 6 67 

30 

29.49 

1.841 

0339 

5430 

- 1 11 

40 

23.52 

1.468 

0425 

6808 < 

+ 4 44 

50 

20 60 

1.286 

.0482 

7721 

10 00 

60 

18 00 

1 124 

.0555 

8890 

15.56 

70 

13.20 

0 824 

.0758 

1 214 

21.11 

80 

10 40 

0.649 

.0961 

1 539 

26 67 

90 

8 30 

0 518 

.1204 

1 929 

32 22 

100 

7 03 

0.439 

.1369 

2 193 

37.78 

no 

5 80 

0 362 

.1724 

2 762 

43 33 

120 

5 10 

0 318 

.1960 

3.140 

48 89 


Carbon Tetrachloride, CCi^ 


20 

69 

5 

4 34 

0 01438 

0 2303 

- 6.67 

30 

53 

0 

3.31 

.01886 

3021 

- 1.11 

40 

40 

0 

2.50 

02500 

4005 

+ 4 44 

60 

24 

0 

1 50 

.04166 

6673 

15 56 

70 

19 

5 

1.22 

.05128 

.8214 

21.11 

80 

16 

0 

0 999 

.06345 

1.016 

26.67 

90 

13 

0 

0 812 

07692 

1 232 

32 22 

100 

10 

0 

0 624 

1000 

1 602 

37.78 

110 

8 

5 

0 53 

.1176 

1 884 

43.33 

120 

7 

5 

0 47 

1333 

2 135 

48 89 


Ethyl Ether, (CaHQtO 


0 

38 0 

2.37 

0 0263 

0.4213 

-17.78 

10 

32 5 

2 03 

0332 

5318 

-12 22 

20 

27.0 

1.69 

a372 

5959 

- 6 67 

30 

21 4 

1.34 

0468 

.7496 

- 1.11 

40 

17.0 

1.06 

0588 

9419 

+ 4 44 

50 

13.2 

0.824 

.0757 

1.213 

10.00 

70 

7 8 

0.49 

.1280 

2 050 

21.11 

80 

6 2 

0.39 

1620 

2.595 

26.67 

90 

5.1 

0.32 


3.140 

32 22 

100 

4 5 

0 28 


3 556 

37 78 
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THERMODYNAMIC 

Methyl Chi>H4€» CHaCT 


Temp. 

*F 

i 

Abs. press, sat. 
vap. 

Heat content 
abr. 32“F 
BTU/lb. 

Ht. of 
vaporiz. 
BTU/ 
lb. 

Heat content 
abv. 0®C 
g-cal./g 

nt. of 

vaporiz. 
g-cal /g 

Temp. 

T 

1 lb./in.2 

kg/cm2 

Liq 

j Vap 1 

Liq. 

Vap. 

-20 

11 75 

0 8261 

-19 0 

167 36 

186 36 

t-10 6 

92 978i 

103 53 

-28 89 

-10 

15 0 

1.055 

-15.38 

168.83 

184 21 

- 8 544 

93.7951 

102 34 

-23 33 

- 5 

16 79 

1 180 

-13 58 

169.54 

183 12 

I- 7 544 

94 189 

101 73 

-20 56 

0 

18 8 

1 32 

-11 78 

170.23 

181 98 

1- 6 528 

94 572 

101 10 

-17 78 

-f* 5 

21 0 

1.48 

- 9 93 

170.96 

180 84 

1- 5 517 

94 978 

100 47 

-15 00 

10 

23 3 

1.64 

- 8.06 

171.58 

179.65 

- 4 478 

95 322 

99 806 

-12 22 

15 

25 9 

1 82 

- 6 74 

172 24 

178 47 

1- 3 744 

95 689 

99 150 

- 9 44 

20 

28 8 

2 02 

- 4 32 

172 95 

177 27 

1- 2 400 

96 083 

98 483 

- 6 67 

25 

31 8 

2 24 

- 2.48 

173 63 

176 10 

- 1 378 

96 461 

97 833 

- 3 89 

30 

35 2 

2 47 

- 0.62 

174 28 

174.90 

0 344 

96 822 

97 167 

- 1 11 

35 

38 7 

2.72 

-f- 1.75 

174 92 

173 77 

+ 0 972 

97.178 

96 539 

4- 1 67 

40 

42 6 

3 00 

3 15 

175.57 

172 42 

1.75 

97 539 

96 789 

4 44 

45 

46 9 

3 30 

5 04 

176.20 

171 16 

2 80 

97 889 

95 089 

7 22 

50 

51 5 

3.62 

6.88 

176 78 

169 90 

3 82 

98 211 

94 389 

10 00 

55 

56 4 

3.97 

8 80 

177 45 

168 65 

4 89 

08.583 

93 695 

12 78 

60 

61 6 

4 33 

10 70 

178 05 

167 35 

5 944 

98 917 

92 972 

15.56 

65 

67 3 

4 73 

12 62 

178 64 

166 02 

7.011 

99 245 

92.233 

18 33 

70 

73 3 

5 15 

14.52 

179.17 

164.65 

8 067 

99 539 

91 472 

21 11 

75 

79 2 

5 57 

16 46 

179 78 

163.28 

9 144 

99 878 

90.711 

23 89 

80 

85 3 

6 00 

18 36 

180 24 

161 88 

10 20 

100 13 

89 933 

26 67 

85 

94 1 

6 62 

20 12 

i 180 74 

160 48 

11.18 

100 41 

89 156 

29 44 

90 

102 1 

7 178 

22 13 

! 181 22 

159.09 

12 29 

too 68 

88 383 

32 22 

95 

110 3 

7 755 

24 07 

i 181 76 

157.70 

13 37 

100 98 

87 611 

35 00 

100 

118 8 

8 352 

26 00 

182 36 

156.30 

14 48 

101 31 

86 833 

37 78 


Mercury, flg 


Temp. 

“F 

Abs. press, sat. 
vap. 

Heat content 
abv. 32“F 
BTLVlb. 

Ht. of 
vaporiz. 
BTU/ 
Ib. 

Heat content 
abv. 0“C 
g-cal. /g 

Ht. of 
vaporiz. 
K-caI./g 

Temp. 

°C 

lb./!n.« 

kg/cm 2 

Liq. 

Vap. 

Liq. 

Vap 

402 

0 4 

0 03 

13 81 

141 96 

128.15 

7 672 

78 867 

71 195 

205 56 

444 

0 8 

0 06 

15 36 

142 60 

127 24 

8 533 

79 222 

70 689 

228 89 

458 

1 0 

0 07 

15 89 

142 81 

126 92 

8 828 

79 339 

70 511 

236 67 

485 

1 5 

0 11 

16 90 

143 23 

126 33 

9 389 

79 572 

70 183 

251 67 

505 

2 0 

0 14 

17 65 

143 54 

125 89 

9 806 

79 745 

69 939 

262 78 

558 

4 0 

0 28 

19.62 

144 34 

124 72 

10 90 

80 189 

69 289 

292 22 

591 

6 0 

0 42 

20.87 

144.86 

123 99 

11 59 

80 478 

68 883 

310 56 

617 

8 0 

0 56 

21.81 

145 24 

123 43 

12 12 

80 689 

68 572 

325 00 

637 

10 0 

0 703 

22 58 

145 56 

122 98 

12 54 

80 867 

68 322 

336 11 

676 

15 0 

1 05 

24 04 

146 16 

122 12 

13 36 

81 200 

67 844 

357 78 


20 0 

1 41 

25.15 

146 61 

121 46 

13 97 

81 450 

67 478 

374 44 

730 

25 0 

1 76 

26 05 

146 98 

120 93 

14 47 

81 656 

67 183 

387 78 

751 

30 0 

2 11 

26 81 

147 29 

120.48 

14 89 

81 828 

66 933 

399 44 

769 

35 0 

2 46 

27.49 

147 67 

120,08 

15 27 

81 983 

66 711 

409 44 

785 

40 0 

2 81 

28.08 

147 81 

119.73 

15 60 

82 117 

66 517 

418 33 

799 

45 0 

3 16 

28 62 

148 04 

119 42 

15 90 

82 245 

66 344 

426 11 

812 

50 

3 5 

29 11 

148 24 

119.13 

16 17 

82 356 

66 183 

433 33 

836 

60 

4 2 

29.99 

148 60 

118.61 

16 66 

82 556 

65 894 

446.67 

857 

70 

4 9 

30 76 

148.90 

118.15 

17 08 

82 722 

65 639 

458 33 

876 

80 

5 6 

31 44 

149 19 

117.76 

17 47 

82 883 

65 417 

468 33 

892 

90 

6 3 

32 06 

149 44 

117 38 

17 81 

83 022 

65 211 

477 78 


100 

7 03 

32 63 

149 68 

117.05 

18 13 

83 156 

65 028 

486 11 

921 

110 

7 73 

33 16 

149 90 

116 74 

18 42 

83 278 

64 856 

493 89 

934 

120 

8 44 

33 66 

.150.10 

116.44 

18 70 

83 389 

64 680 

501 11 

947 

130 

9 14 

34 12 

150 29 

116 17 : 

18 96 

83 495 

64 539 

508 33 

958 

140 

9 84 

34 55 

150 47 

115 92 

19 19 

83 595 

64 400 

514 44 

969 

150 

10 6 

34 96 

150 63 

116.67 i 

19 42 

83 683 

64 261 

620 56 


180 

12 7 

36 09 

161.10 

115 01 ! 

20 06 

83 945 

63 894 

537 78 
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PEOPEBTIES (Conclude) 

Methyl Chloride, CH,CI 


Temp. 
•F 1 

Spec. vol. Bat. 
vap. 

j Spec. vol. liq. 

1 

Density sat. 
vap. 

Density of liq. 

Temp. 

•c 

ft.3/lb. ' 

m’Ag 

ft.3/lb. 

ms/kg 

1 lb /ft.5 

kg/m* 

lb./ft.» 

kg/m» 

~20 1 

8.09 1 

.505 

0158271 

0009880] 

0 124 

1 98 

63 185 

1912.1 

-28.89 

~10 ' 

6 46 

.403 

.015985 

1 0009979 

.155 

2 48 

62 560 

1002.1 

-28.33 

- 5 1 

6 80 : 

362 

.016013 

.0009997 

.172 

2.76 

62 450 

1000 3 

-20.66 

0 

5,18 

.323 

.016146 

i 001008 

.193 

3.09 

61.936 

992.09 

-17.78 

4- 5 

4 68 

.292 

.016228 

.001013 

.214 

3 42 

61.623 

987.08 

-15.00 

10 

4.18 

.261 

.016310 

001018 

.239 

3.83 

61 311 

982.08 

-12 22 

15 

3.88 

.242 

.016388 

001023 

258 

4 13 

61 022 

977 45 

- 9.44 

20 

3 41 

.213 

.016474 

001028 

.293 

4 70 

60 702 

972.32 

- 6.67 

25 

3 09 

.193 

.016552 

001033 

324 

5 18 

60 415 

967.73 

- 3 89 

30 

2 81 

.175 

.016645 

.001039 

.356 

5.70 

60.077 

962 31 

- 1 11 

35 

2 50 

.156 

.016746 

001045 

.400 

i 6.41 

59 715 

956 51 

+ 1 67 

40 

2 31 

.144 

.016809 

001049 

.433 

6.93 

59 492 

952 94 

4.44 

45 

2 10 

.131 

.016929 

001057 

.476 

7.63 

59.069 

946.17 

7 22 

60 

1.93 

.120 

017023 

001063 

.518 

8 30 

58.745 

1 940.98 

10.00 

55 

1.75 

.109 

.017118 

001069 

.571 

9.16 

58 419 

935.761 

12 78 

60 

1 61 

.101 

017219 

001075 

.621 

9 95 

58 077 

930.28 

15 56 

65 

1 47 

.0918 

017318 

001081 

680 

10 9 

57 742 

924 91 

18.33 

70 

1.34 

.0837 

017421' 

001088 

746 

12 0 

57.403 

919 48 

21 11 

75 

1 24 

0774 

.017526 

.001094 

.806 

12 9 

57.058 

913.96 

23.89 

80 

1 14 

.0712 ; 

.017632 

.001101 

.877 

14 1 

56 714 

908 44 

26.67 

85 

1 05 ' 

0655 

.017740 

.001108 1 

.952 

15 3 

56 369 

902 92 

29.44 

90 

0 98 < 

.061 1 

.017850 

001114 

1 02 

16 3 

56.022 

897 36 

32 22 

95 

0 91 

.057 

.017961 

001121 

1 10 

17 6 

55 675 

891 80 

35 00 

100 

0 85 

053 

018074 

001128 

1.18 

18 8 

55 327 

886 23 

37 78 


Mercury, Hg 


Temp 

op 

Spec. vol. sat. 
vap. 

Density of sat. 
vap. 

Entropy above 32*F 
BTU/lb./*F 

Temp 

"C 

ft.*/lb. 

m*/kg 

lb./ft.« 

kg/m» 

Liq. 

1 Vap. 

1 Evap. ' 

402 

114 50 

7.1480 

0 008733 

0 1399 

.0209 

1696 

.1487 

205.56 

444 

59 72 

3 728 

016745 

0 26822 

.0227 

.1635 

.1408 

228.89 

458 

48 45 

3 025 

02064 

0 3306 

.0233 

.1616 

.1383 

236.67 

485 

33 14 j 

2 069 

03017 

0 4833 

0244 

.1581 

.1337 

251.67 

505 

25 32 

1 581 

03‘H8 

0 6324 

0251 

.1556 

.1305 

262 78 

558 

13 26 ! 

0 8278 

07540 

1 208 

0271 

.1497 

.1226 

292 22 

591 

9 096 

.6678 

10993 

1 7609 

0283 

.1462 

.1179 

310.56 

617 

6 9630 

43469 

14361 

2 3003 

0292 

.1439 

.1147 

! 325 00 

637 

5 6610| 

.35341 

.17664 

2 8294 

0299 

.1420 

.1121 

336 11 

676 

3 8923 

.24299 

25691 

4 1152 

0312 

.1387 

.1075 

357.78 

706 

2 983 

1862 

.3352 

6 369 

0322 

.1364 

.1042 

374 44 

730 

2 429 

.1516 

.4117 

6.595 

0330 

.1346 

.1016 

387.78 

751 

2.053 

.1282 

.4871 

7 802 

0336 

.1331 

.0995 

399 44 

769 

1 7815 

.11122 

.5613 

8 991 

0342 

.1319 

0977 

409.44 

785 

1 5762 

.098399 

.6344 

10 16 

0346 

.1308 

.0962 

418 33 

799 

1 4147 

088317 

7069 

11 32 

0351 

.1300 

.0949 

426 11 

812 

1 284 

08016 

.7788 

12 47 

0355 

.1291 

.0936 

433 33 

836 

1 086 

.06780 

9204 

14 74 

0361 

.1276 

1 .0915 

446 67 

857 

0 9436 

05891 

1 0597 

16 974 

0367 

.1265 

i .0898 

458.33 

875 

.8349 

.05212 

1 1977 

19.185 

.0372 

.1254 

.0882 

468 33 

892 

.7497 

04680 

1 3338 

21.365 

0377 

.1247 

1 .0870 

477.78 

907 

.6811 

.04252 

1 4682 

23.518 

.0381 

.1237 

1 .0856 

486 11 

921 

.6242 

.03897 

1 6020 

25 661 

.0385 

.1230 

.0845 

493 89 

934 

.5767 

.03600 

1 7340 

27.775 

.0389 

.1224 

1 .0835 

501.11 

947 

.6360 

.03346 

1 8656 

29 883 

.0392 

i .1218 

.0826 

508.33 

958 

.6012 

.03129 

1 9952 

31 959 

0395 

.1213 

.0818 

514 44 

969 

.4706 

.02938 

2 125 

34 04 

.0398 

; . 1207 


520 56 

1000 

.3990 

02491 

1 2 506 

40.14 

0406 

1 1194 
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HIGH AND LOW TEMPEEATURES 

Absolute zero, —273.18® C. 

M p. of helium —272 2° C. Oxy-acetylene flame . 3500® C 

B.p. of helium —268 9 Tungsten arc under pres- 

M p. of hydrogen —259 18 sure (Luckey) . . . . 4785 

B.p. of hydrogen —252.8 Cored carbon arc (Suits). 5500 

B.p. of liquid air ... . —192 Iron welding arc (Suits) 6020 

Tungsten arc, max. 

Industrial furnaces 1700® C. (Suits) 6440 

Bunsen burner 1870 Exploding wires by high 

Oxy-hydrogen flame. . 2800 voltage discharge (An- 

Tungsten tube furnace derson) 19700 

(Forsythe) . . 2800 

Carbon arc furnace The Sun (Coblentr) 6000 K. 

(Forsythe) 3200 Stars, max. estimated 30000® K. 


SCALE OF FUSIBILITY 


dum- 

ber 

1 Mineral 

Approximate 
fusing point 

Notes 

1 

1 Stibnite 

625° C 

Fuse.^ easily in a candle flame. 

2 

Chalcopyrite 

800® C 

Fuses slowly in a gas flame. 

3 

Almandite 

1050® C 

Only finest splinters rounded in a 
gas flame. 

4 

Actinolite 

1200° C 

Standard-size fragments are rounded 
easily before the blowpipe 

5 

Orthoclase 

1300° C 

Standard-size fragments are rounded 
with difficulty before the blowpipe 
Only finest splinters rounded on 
points^ with difficulty before the 
blowpipe. 

6 

j Bronzite 

1400® C 

7 

Quartz 

>1400® C 

Entirely infusible before the blow- 
pipe 


CONSTANT TEMPERATURE BATHS 

The following 8ubstance.s may be utilized between the temperatures indi- 
cated (boiling points) by asing pressures from 10 to 76 cm. The second 
temperature given is the boiling point at the latter pressure Several of the 
liquids are inflammable and must be used with caution. 


Substance 

Temperature ®C 

Ethyl chloride 

-31.3 

to 12 2 

Ethyl ether 

Carbon disulfide 

-12 1 

to 34 5 

-4.8 

to 46 3 

Acetone 

7 6 

to 56 1 

Chloroform 

9.7 

to 61.2 

Methyl alcohol 

20 62 to 64 5 

Ethyl alcohol 

34 4 

to 78 5 

Benzene 

25 8 

to 79 8 

Water 

61 7 

to 100 

Toluene 

51 8 

to 110 5 

Chlorobenzene 

70.3 

to 132 1 

Isoamyl acetate 


142 5 

Bromobenzenc 

90 7 

to 166.2 

Aniline 

119 4 

to 184.4 

Napht halenc 

144 3 

to 217.9 

Methyl salicylate 

151 . 

to 223 3 

Isoamyl benzoate 


262. 

Diphenylamine 

Benzopnenone 

221 

224 

to 302 . 0 
to 306 4 

Mercury 

261.6 

to 356 9 

Sulfur 

330 7 

to 444 6 

Zinc 

768 

to 907 
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HYGROMETRIC AND BAROMETRIC 
TABLES 

CONVERSION TABLE FOR BAROMETRIC READINGS 


U . S . inches to cm . 


Inches . 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

27.0 

68.580 

.606 

.631 

.656 

.682 

.707 

.733 

.758 

.783 

.809 

27.1 

.834 

.860 

.885 

.910 

.936 

.961 

.987 

*.012 

*.037 

*.063 

27.2 

69.088 

.114 

.139 

.164 

.190 

.215 

.241 

.266 

.291 

.317 

27.3 

.342 

.368 

.393 

.418 

.444 

.469 

.495 

.520 

.545 

.571 

27.4 

.596 

.622 

.647 

.672 

.698 

.723 

.749 

.774 

.799 

.825 

27.6 

.850 

.876 

.901 

.926 

.952 

.977 

*.002 

*.028 

*.053 

*.079 

27.6 

70.104 

.130 

.155 

.180 

.206 

.231 

.257 

.282 

.307 

333 

27.7 

.358 

.384 

.409 

.434 

.460 

.485 

.511 

.536 

.661 

.587 

27.8 

.612 

.638 

.663 

.688 

.714 

.739 

.765 

.790 

.815 

.841 

27.9 

.866 

.892 

.917 

.942 

.968 

.993 

*.018 

*.044 

*.069 

*,095 

28.0 

71.120 

.146 

,171 

.196 

.222 

.247 

.273 

.298 

.323 

.349 

28.1 

.374 

.400 

.423 

.450 

.476 

.501 

.527 

.552 

.577 

.603 

28.2 

.628 

.654 

.679 

.704 

.730 

.755 

.781 

.800 

.831 

857 

28.3 

.882 

.908 

.933 

.958 

.984 

*.009 

*.035 

*.060 

*.085 

*.111 

28.4 

72.136 

.162 

.187 

.212 

.238 

.263 

.289 

.314 

.339 

.365 

28.6 

.390 

.416 

.441 

.466 

.492 

.617 

.543 

.568 

.593 

.610 

28.6 

.644 

.670 

.695 

,720 

.746 

.771 

.797 

.822 

.847 

873 

28.7 

.898 

.924 

.949 

.974 

♦.000 

*.025 

*.051 

*.076 

*.101 

*.127 

28.8 

73.152 

.178 

.203 

.228 

.254 

.279 

.305 

.330 

.355 

.381 

28.9 

.406 

.432 

.4(7/ 

.482 

.508 

.533 

.569 

.584 

.609 

.635 

29.0 

.660 

.686 

.711 

.736 

.762 

.787 

.813 

.838 

.863 

.889 

29.1 

.914 

.940 

.965 

.990 

*.016 

*.041 

*.067 

*.092 

* 117 

*.143 

29.2 

i 74. 168 

.194 

.219 

.244 

.270 

.295 

.321 

.346 

.371 

.397 

29.3 

.422 

.448 

,473 

.498 

.624 

. 549 

.576 

.600 

.625 

.651 

29.4 

.676 

.702 

.727 

.752 

.778 

.803 

.829 

.854 

.879 

.005 

29.6 

.930 

.956 

.981 

*.006 

*.032 

*.057 

*.083 

*.108 

*.133 

*.159 

29.6 

75.184 

.210 

.235 

.260 

.286 

.311 

.337 

.362 

.387 

.413 

29.7 

.438 

.464 

.489 

.514 

.540 

.565 

.591 

.616 

.641 

.667 

29.8 

.692 

.718 

.743 

.768 

.794 

.819 

.845 

.870 

.895 

.921 

29.9 

.946 

.972 

.997 

*.022 

*.048 

*.073 

*.099 

*.124 

*.149 

*.175 

30.0 

76.200 

.226 

.251 

.277 

.302 

.327 

.353 

.378 

.404 

.429 

30.1 

.464 

.480 

.505 

.531 

.556 

.581 

.607 

.632 

.658 

.683 

30.2 

.708 

.734 

.759 

.785 

.810 

.835 

.861 

.886 

.912 

.937 

30.3 

.962 

.988 

*.013 

* 039 

*.004 

*.089 

*.115 

*.140 

*.166 

*.191 

30.4 

77.216 

.242 

.267 

.293 

318 

.343 

.369 

.394 

.420 

.445 

30.5 

.470 

.496 

.521 

.547 

.672 

.697 

.623 

.648 

.674 

.699 

30.6 

.724 

.750 

.775 

.801 

.826' 

.851 

.877 

.902 

.928 

.953 

30.7 

.978 

*.004 

•*.029 

*.055 

*.080 

*.105 

*.131 

♦.156 

*.182 

*.207 

30.8 

78.232 

.268 

.283 

.309 

.334 

.359 

.385 

410 

.436 

.461 

30.9 

.486 

.612 

.637 

.563 

.588 

.613 

.639 

.664 

.600 

.715 


1903 



CONVEBSION TABLE FOB BABOMETBIC BEADINGS 
(Continued) 


U. S. Inches to MilliVjars 


Based on the relation 1 inch of mercury at 32”F represents a pressure of 
33.8639 millibars. , , , « o 

Note: Figures in last nine columns to be preceded by 7, 8 or 9 as indicated. 


Inches 

00 

01 I 

.02 

03 

04 

05 

.06 

07 

1 

1 08 

[ 

.09 

23 

0 

7 

78 

87 

79 

21 

79 

1 

55 

79 

.89 

80 

22 

80 

56 

80 

90 

81 

24 

81 

58 

81 

92 

23 

1 

7 

82 

26 I 

82 

59 

82 

931 

83 

27 

83 

61 

83 

95 

84 

29 

84 

63 

84 

97 

85 

30 

23 

2 

7 

85 

64 

85 

98 

86 

.321 

86 

.66 

87 

00 

87, 

34 

87 

67 

88 

01 

88. 

.35 

1 88 

69 

23 

3 

7 

89 

03 

89 

37 

89 

71 

90 

04 

90 

38 

90 

72 

91 

06 

91 

40 

91 

74 

1 92 

08 

23 

4 

7 

92, 

.42 

92 

75 

93 

.09 

93 

.43 

93 

77 

94 

11 

94 

45 

94 

79 

95 

12 

95 

46 

23 

5 

7 

95 

80 

96 

14 

96 

48 

96 

82 

97 

16 

97 

49 

97 

S3 

98 

17 

98 

51 

98 

85 

23. 

.6 

7 

99 

19 

99 

.53 

99 

87 

*00 

20 

•00 

54 

•00 

88 

•01 

22 

•01 

56 

•01 

90 

•02 

24 

23 

7 

8 

02 

57 1 

02 

91 

03 

25i 

03 

59 

03 

93 

04 

27 

04 

61 

04 

94 

05 

28 

05 

62 

23 

8 

8 

05 

96 1 

06 

30 

06 

641 

06 

98 

07 

32 

07 

05 

07 

99 

08 

33 

08 

67 

09 

01 

23 

9 

8 

09 

35 

09 

69 

10 

02 

10 

36 

10 

70 

11 

.04 

11 

38 

11, 

.72 

12 

06 

12 

39 

24 

0 

8 

12 

73 

13 

0?! 

13 

41 

13 

75 

14 

09 

14 

43 

14 

77; 

15 

10 

15 

44 

15 

78 

24 

1 

8 

16 

12 

16 

46 

16 

80 

17 

14 

17 

47 

17 

81 

18 

15 

18 

49 

18 

83 

19 

17 

24 

2 

8 

19 

51 

19 

85 

20 

18 

20 

52| 

20 

86 

21 

20 

21 

54 

21 

88 

22 

22 

22 

55 

24 

3 

8 

22 

89 

23 

23 

23 

57 

23 

91 

24 

25 

24 

69 

24 

92 

25 

26 

25 

60 

25 

94 

24 

4 

8 

26 

28 

26 

62 

26 

96 

27 

30 

27 

63 

27 

97 

1 

28 

31 

28 

65 

28 

99 

29 

33 

24 

5 

8 

29 

67 

30 

00 

30 

34 

30 

68 

31 

02 

31 

36 

31 

70 

32 

04 

32 

37 

32 

7! 

24 

6 

8 

33 

05 

33 

39 

33 

73 

34 

07 

34 

41 

34 

75 

35 

08 

i 35 

42 

35 

76 

36 

10 

24 

7 

8 

36 

44 

36 

78 

37 

12 

37 

45 

37 

79 

38 

13 

38 

47 

38 

81 

39 

15 

39 

49 

24 

8 

8 

39 

82 

40 

16 

40 

50 

40 

84 

41 

18 

41 

52 

41 

S6 

1 42 

20 

42 

53 

42 

87 

24 

9 

8 

43 

21 

43 

55 

43 

89 

44 

23 

44 

57 

44 

90 

45 

24, 

45 

58 

45 

92 

46 

20 

25 

0 

8 

46 

60 

46 

94 

47 

27 

47 

61 

47 

95 

48 

29 

48 

63 

48 

97 

49 

31 

49 

65 

25 

1 

8 

49 

98 1 

50 

32 

50 

66 

51 

00 

51 

34 

51 

68 

52 

02 

52 

35 

52 

69 

53 

03 

25 

2 

8 

53 

37 

53 

71 

54 

05 

54 

39 

1 54 

72 

55 

06 

55 

40 

1 55 

74 

56 

08 

56 

42 

25 

3 

8 

56 

76 

57 

10 

57 

43 

57 

77 

58 

11 

58 

45 

58 

79 

1 59 

13 

59 

47 

59 

80 

25 

4 

8 

60 

14 

60 

48 

60 

82 

61 

16 

01 

50 

61. 

84 

62 

17 

62 

51 

62 

85 

63 

19 

25 

5 

8 

63 

53 

63 

87 

64 

21 

64 

55 

64 

88 

65 

22 

65 

56 

65 

90 

66 

24 

66 

58 

25 

6 

8 

66 

92 

67 

25 

67 

59 

67 

93 

68 

27 

68 

61 

68 

95 

69 

29 

69 

62 

69 

90 

25 

7 

8 

70 

30 

70 

64 

70 

98 

71 

32 

71 

66 

72 

00 

72 

33 

72 

67 

Ti 

01 

73 

'irj 

25 

8 

8 

73 

69 

74 

03 

74 

37 

74 

70 

75 

04 

75 

38 

75 

72 

76 

06 

76 

40 

76 

74 

25 

9 

8 

77. 

08 

77 

41 

77 

75 

78 

09 

78 

43 

78 

77 

79 

11 

79 

45 

79 

78 

80 

12 

2G 

0 

8 

80 

46 

80 

SO 

81 

14 

81 

48 

81 

82 

82 

15 

82 

49 

82 

83 

83 

17 

83 

51 

26 

1 

8 

83 

85 

84 

19 

84 

53 

84 

86 

85 

20 

85 

54 

85 

88 

86 

22 

86 

56 

86 

90 

26. 

2 

8 

87 

23 

87 

57 

87 

91 

88 

25 

88 

59 

1 88 

93 

89 

27 

: 89 

60 

89 

94 

90 

28 

26 

3 

8 

90 

62 

90 

96 

91 

30 

91 

64 

91 

98 

1 92 

31 

92 

65 

1 92 

99 

93 

33 

93 

fi7 

26 

4 

! ^ 

94 

01 

94 

35 

94 

68 

95 

02 

95. 

36 

95 

70 

96 

04 

96 

38 

96 

72 

97 

05 

26. 

5 

' 8 

97 

39 

97 

73 

98 

07 

98 

41 

98 

75 

99 

09 

99 

43 

99 

76 

•00 

10 

•00 

44 

26 

6 

9 

00 

78 

01 

12 

01 

46 

01 

80 

02 

13 

02 

47 

02 

81 

03 

15 

03 

49 

03 

83 

26 

7 

9 

04 

17 

04 

50 

04 

84 

05 

18 

06 

52 

05 

86 

06 

20 

06 

54 

06 

88 

07 

21 

26 

8 

9 

07 

55 

! 07 

89 

08 

23 

1 08 

57 

08 

91 

09 

25 

(hi 

5S 

09 

92 

10 

26 

10 

60 

26 

9 

9 

10 

94 

! 11 

28 

11 

62 

11 

95 

12 

29 

12 

63 

12 

97 

13 

31 

13 

65 

13 

99 

27 

0 

9 

14 

33 

14 

66 

15 

00 

15 

34 

15 

68 

16 

02 

16 

36* 

16 

70 

17 

03 

17 

37 

27. 

1 

9 

17 

71 

1 18 

05 

18 

39 

1 18 

73 

1 19 

07 

19. 

40 

19 

74 

20 

08 

20 

42 

20 

76 

27 

2 

9 

21. 

10 

21 

44 

21 

78 

22 

11 

22 

45 

22 

79 

23 

13 

23 

47 

23 

81 

24 

15 

27. 

3 

9 

24 

48 

24 

82 

25 

16 

25 

50 

1 25 

84 

26 

18 

26 

52 

26 

85 

27 

19 

27 

53 

27, 

4 

9 

27 

87 

1 28. 

21 

1 28 

55 

28 

89 

1 29 

23 

29 

56 

29 

90 

30 

24 

30 

58 

30 

92 
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CONVERSION TABLE FOB BABOMETBIC BEADINOS 
(Continued) 

U. S. Inches to Millibars (Contin\ied) 

Note: Figures in last nine columns to be preceded by 9 or 10 as indicated. 
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CONVERSION TABLE FOB BABOMETBIC READINGS 
(Continued) 

Centimeters to Millibars 

Based on the relation 1 centimeter of mercury at 0*C renresents a pressure 
of 13.3322 millibars. 

Note: Figures in last nine columns to be preceded by 9. 


Centi- 

meters 

00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

09 

68 

0 I 

9 

06 

59 

06 

72 

06 86 

06 99 

07 

12 

07 

26 

07 

39 

07 

52 

07 

66 

07 

79 

68 

1 

9 

07 

92 

08 

06 

08.19 

08 32 

08 

46 

08 

59 

08 

72 

08 

86 

08. 

99 

09 

12 

68 

2 

9 

09 

26 

09 

39 

09.52 

09 66 

09 

79 

09 

92 

10 

06 

10 

19 

10. 

32 

10 

46 

68 

3 

9 

10 

59 

10. 

72 

10 86 

10 99 

11 

12 

11 

26 

11 

39 

11. 

52 

11 

66 

11 

79 

68 

4 

9 

11 

92 

12. 

06 

12.19 

12 32 

12, 

46 

12 

59 

12 

72 

12. 

86 

12 

99 

13 

12 

68 

5 

9 

13 

26 

13. 

39 

13.52 

13 66 

13 

79 

13 

92 

14 

06 

14 

19 

14 

32 

14 

46 

68 

6 

9 

14 

59 

14. 

,72 

14.86 

14 99 

15 

12 

15, 

.26 

15 

39 

15 

52 

15 

66 

15 

79 

68 

7 

9 

15 

92 

16. 

06 

16.19 

16.32 

16 

46 

16 

59 

16 

72 

16 

86 

16 

99 

17 

12 

68 

8 

9 

17 

26 

17. 

39 

17 52 

17 66 

17. 

.79 

17 

92 

IS 

06 

18 

19 

18 

32 

18 

46 

68 

9 

9 

18. 

59 

18. 

,72 

18.86 

18.99 

19 

12 

19 

26 

19 

39 

19 

52 

19. 

66 

19 

79 

69 

0 

9 

19 

92 

20 

06 

20.19 

20 32 

20 

46 

20 

.59 

20 

72 

20 

86 

20 

99 

21 

12 

69, 

.1 

9 

21 

26 

21 

39 

21 52 

21.65 

21 

79 

21 

92 

22 

05 

22 

19 

22 

32 

22 

45 

69 

2 

9 

22 

59 

22, 

72 

22 85 

22 99 

23 

12 

23 

25 

23, 

,39 

23 

52 

23 

65 

23 

79 

69 

3 

9 

23 

92 

24 

05 

24.19 

24 32 

24 

45 

24 

59 

24 

72 

24 

85 

24 

99 

25 

12 

69 

4 

9 

25 

25 

25 

39 

25.52 

25 65 

25 

.79 

25 

92 

26 

05 

26 

19 

26 

32 

26 

45 

69 

5 

9 

26 

59 

26 

72 

26.85 

26 99 

27 

12 

27 

25 

27 

39 

27 

52 

27 

65 

27 

79 

69 

6 

9 

27 

92 

28 

05 

28 19 

28.32 

28 

45 

28 

59 

2S 

72 

28 

85 

28 

99 

29 

12 

69 

7 

9 

29 

25 

29 

39 

29 52 

29 65 

29 

79 

29 

92 

30 

05 

30 

19 

30 

32 

30 

45 

69 

8 

9 

30 

59 

30 

72 

30.85 

so 99 

31 

12 

31 

25 

31 

39 

31 

52 

31 

65 

31 

79 

'69 

9 

9 

31 

92 

32 

05 

32 19 

32 32 

32 

45 

32 

59 

32 

72 

32 

85 

32 

99 

33 

12 

70 

0 

9 

33 

25 

33 

39 

33 52 

33 65 

33 

79 

33 

92 

34 

05 

34 

19 

34 

32 

34 

45 

70 

1 

9 

34 

59 

34 

72 

34 85 

34.99 

35 

12 

35 

25 

35 

39 

35 

52 

35 

65 

35 

79 

70 

2 

9 

35 

92 

36 

05 

36.19 

36 32 

36 

45 

36 

59 

36 

72 

36 

85 

36 

,99 

37 

12 

70 

3 

9 

37 

25 

37 

39 

37 52 

37 65 

37 

79 

37 

92 

38 

05 

38 

19 

38 

32 

38 

45 

70 

4 

9 

38 

59 

38 

72 

38 85 

38.99 

39 

12 

39 

25 

39 

39 

39 

52 

39 

65 

39 

79 

70 

5 

9 

39 

92 

40 

05 

40 19 

40 32 

40 

45 

40 

59 

40 

72 

40 

85 

40 

99 

41 

12 

70 

6 

9 

41 

25 

41 

39 

41 52 

41.65 

41. 

79 

41 

92 

42 

05 

42 

19 

42 

32 

42 

45 

70 

7 

9 

42 

59 

42 

72 

42 85 

42.99 

43. 

12 

43 

25 

43 

39 

43 

52 

43 

65 

43 

79 

70 

8 

9 

43 

02 

44 

05 

44 19 

44 32 

44 

45 

44 

59 

44 

72 

44 

85 

44 

99 

45 

12 

70 

9 

9 

45 

25 

45 

39 

45 52 

45 65 

45 

79 

45 

92 

46 

05 

46 

19 

46 

32 

46 

45 

71 

0 

9 

46 

59 

46 

72 

46 85 

46 99 

47. 

12 

47 

25 

47 

39 

47 

52 

47 

65 

47 

79 

71 

1 

9 

47 

92 

48 

05 

48 19 

48 32 

48 

45 

48 

59 

48 

72 

48 

85 

48 

99 

49 

12 

71 

2 

9 

49 

25 

49 

39 

49 52 

49 65 

49 

79 

49 

92 

50 

05 

50 

19 

50 

32 

50 

45 

71 

3 

9 

50 

59 

50 

72 

50 85 

50 99 

51 

12 

51 

25 

51 

39 

51 

52 

51 

65 

51 

79 

71 

4 

9 

51 

92 

52 

05 

52 19 

52 32 

52 

45 

52 

.59 

52 

,72 

52 

85 

52 

99 

53 

12 

71 

5 

9 

53 

25 

53 

39 

53.52 

53 65 

53 

79 

53 

92 

54 

05 

54 

19 

54 

32 

54 

45 

71 

6 

9 

54 

59 

54 

72 

54.85 

54.99 

55 

12 

55 

25 

55 

39 

55 

52 

55 

65 

55 

79 

71 

7 

9 

55 

92 

56 

05 

56.19 

56.32 

56 

45 

56 

59 

56 

72 

56 

85 

56 

99 

57 

12 

71 

8 

9 

57 

25 

57 

30 

57.52 

57 65 

57 

,79 

57 

92 

58 

05 

58 

19 

58 

32 

58 

45 

71 

9 

9 

58 

59 

58 

72 

58.85 

58 99 

59 

12 

59 

25 

59 

39 

59 

52 

59 

65 

59 

79 

72 

0 

9 

59 

92 

60. 

05 

60 19 

60.32 

60 

45 

60 

.59 

60 

72 

60 

85 

60 

98 

61 

.12 

72 

1 

9 

61 

25 

61. 

38 

61.52 

61 65 

61 

.78 

61 

.92 

62 

05 

62 

18 

62 

32 

62 

45 

72 

.2 

9 

62 

58 

62 

72 

62.85 

62 98 

63 

.12 

63 

.25 

63 

.38 

63 

52 

63 

65 

63 

78 

72 

3 

9 

63 

92 

64 

05 

64.18 

64 32 

64 

45 

64 

58 

64 

72 

64 

85 

64 

98 

65 

12 

72 

4 

9 

65 

25 

65 

38 

65.52 

65 65 

65 

78 

65 

92 

66 

05 

66 

18 

66 

32 

66 

45 

72 

5 

9 

66 

58 

66 

72 

66 85 

66 98 

67 

12 

67 

25 

67 

38 

67 

52 

67 

65 

67 

78 

72 

6 

9 

67 

92 

68 

05 

68.18 

68.32j 

68 

45 

68 

58 

68 

72 

68 

85 

68 

98 

69 

12 

72 

7 

9 

69 

25 

69 

38 

69.52 

69 65l 

69 

78 

69 

92 

70 

05 

70 

18 

70 

32 

70 

45 

72 

.8 

9 

70 

58 

70 

72 

70 85 

70.98 

71 

.12 

71 

25 

71 

38 

71 

52 

71 

65 

71 

78 

72 

9 

9 

71 

92 

72 

05 

72 18 

72.32 

72 

45 

72 

58 

72 

721 72 

85 

72 

98 

73 

J[2 
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CONTEBSION TABLE FOE BABOMETBIC BEADINGS 
(Continued) 

Centimeters to Millibars (Continued) 

Note: Figures in last nine columns to be preceded by 9 or 10. 


Centi- 

meters 

.00 


02 

m 




.07 

.08 

.09 

73 

0 

9 

73 

25 

i 

I 

73 

52 


1 

73 

1 


H 

m 

H 

74 

18 

74 

32 

74 

45 

73 

1 

9 

74 

58 

74 

72 

74 

85 

74 

98 

75 

12 

75 

25 

75 

38 

75 

52 

75 

65 

75 

78 

73 

2 

9 

75 

92 

76 

05 

76 

18 

76 

32 

76 

45 

76 

58 

76 

72 

76 

85 

76 

98 

77 

12 

73 

3 

9 

77 

25 

77 

38 

77 

52 

77 

65 

77 

78 

77 

92 

78 

05 

78 

18 

78 

32 

78 

45 

73 

4 

9 

78 

58 

78 

72 

78 

85 

78 

98 

79 

12 

79 

25 

79 

38 

79 

52 

79 

65 

79 

78 

73 

5 

9 

79 

92 

80 

05 

80 

18 

80 

32 

80 

45 

80 

58 

80 

72 

80 

85 

80 

98 

81 

12 

73 

6 

9 

81 

25 

81 

38 

81 

52 

81 

65 

81 

78 

81 

92 

82 

05 

82 

18 

82 

32 

82 

45 

73 

7 

9 

82 

58 

82 

72 

82 

85 

82 

98 

83 

12 

83 

25 

83 

38 

83 

52 

83 

65 

83 

78 

73 

8 

9 

83 

92 

84 

05 

84 

18 

84 

32 

84 

45 

84 

58 

84 

72 

84 

85 

84 

98 

85 

12 

73 

9 

9 

85 

25 

85 

38 

85 

52 

85 

65 

85 

78 

85 

92 

86 

05 

86 

18 

86 

32 

86 

45 

74 

■ 

9 

86 

58 

86 

72 

86 

85 

86 

98 

87 

12 

87 

25 

87 

38 

87 

52 

87 

65 

87 

78 

74 

1 

9 

87 

92 

88 

05 

88 

18 

88 

32 

88 

45 

88 

58 

88 

72 

88 

85 

88 

98 

89 

12 

74 

2 

9 

89 

25 

89 

38 

89 

52 

89 

65 

89 

78 

89 

92 

90 

05 

90 

18 

00 

32 

90 

45 

74 

3 

9 

90 

58 

90 

72 

90 

85 

90 

98 

91 

12 

91 

25 

91 

38 

91 

52 

91 

65 

91 

78 

74 

4 

9 

91 

92 

92 

05 

92 

18 

92 

32 

92 

45 

92 

58 

92 

72 

92 

85 

92 

98 

93 

12 

74 

5 

9 

93 

25 

93 

38 

93 

52 

93 

65 

93 

78 

93 

92 

94 

05 

94 

18 

94 

32 

94 

45 

74 

6 

9 

94 

58 

94 

72 

94 

85 

94 

98 

95 

12 

95 

25 

95 

38 

95 

52 

95 

65 

95 

78 

74 

7 

9 

95 

92 

96 

05 

96 

18 

96 

32 

96 

45 

96 

58 

96 

72 

96 

85 

96 

98 

97 

12 

74 

8 

9 

97 

25 

97 

38 

97 

52 

97 

65 

97 

78 

97 

92 

98 

05 

98 

18 

98 

32 

98 

45 

74 

9 

9 

98 

58 

98 

72 

98 

85 

98 

.98 

99 

.12 

99 

.25 

99 

38 

99 

.52 

99 

65 

99 

7S 

75 

m 

9 

99 

92 

*00 

05 

•00 

18 

•00 

31 

•00 

45 

•00 

.58 

•00 

71 

*00 

85 

•00 

98 

•01 

11 

75 

1 

10 

01 

25 

01 

38 

01 

51 

01 

65 

01 

78 

01 

91 

02 

05 

02 

18 

02 

31 

02 

45 

75 

2 

10 

02 

58 

02 

71 

02 

85 

02 

98 

03 

11 

03 

.25 

03 

38 

03 

51 

03 

65 

03 

78 

75 

3 

10 

03 

91 

04 

05 

04 

18 

04 

31 

04 

45 

04 

58 

04 

71 

04 

85 

04 

98 

05 

11 

75 

4 

10 

05 

25 

05 

38 

05 

51 

05 

65 

05 

78 

05 

91 

06 

05 

06 

.18 

06 

31 

06 

45 

75 

5 

10 

06 

58 

06 

71 

06 

85 

06 

98 

07 

11 

07 

.25 

07 

38 

07 

51 

07 

65 

07 

78 

75 

6 

10 

07 

91 

08 

05 

08 

18 

08 

31 

08 

45 

08 

58 

08 

71 

08 

85 

08 

98 

09 

11 

75 

7 

10 

09, 

,25 

09 

38 

09 

51 

09 

65 

09 

78 

09 

91 

10 

05 

10 

18 

10 

31 

10 

45 

75 

8 

10 

10 

58 

10 

71 

10 

85 

10 

98 

11 

11 

11 

25 

11 

38 

11 

51 

11 

65 

11 

78 

75 

9 

10 

11 

91 

12 

05 

12 

18 

12 

.31 

12 

45 

12 

58 

12 

.71 

12 

85 

12 

98 

13 

11 

76 

m 

10 

13 

25 

13 

38 

13 

51 

13 

65 

13 

78 

13 

91 

14 

05 

14 

18 

14 

31 

14 

45 

76 

1 

10 

14 

58 

14 

71 

14 

85 

14 

98 

15 

11 

15 

25 

15 

38 

15 

51 

15 

65 

15. 

J8 

76 

2 

10 

15 

91 

16 

05 

16 

18 

16 

31 

16 

45 

16 

58 

16 

71 

16 

85 

16 

98 

17 

11 

76 

3 

10 

17 

25 

17 

38 

17 

51 

17 

65 

17 

78 

17, 

,91 

18 

05 

18 

18 

18 

31 

18 

45 

76 

4 

10 

18. 

.58 

18 

71 

IS 

85 

18, 

,98 

19 

11 

19, 

25 

19 

38 

19 

51 

19 

65 

19 

78 

76 

5 

10 

19 

91 

20 

05 

20 

18 

20, 

31 

20 

45 

20 

58 

20 

71 

20 

85 

20 

98 

21 

11 

76 

6 

10 

21 

25 

21 

38 

21 

51 

21 

65 

21 

78 

21 

91 

22 

05 

22 

18 

22. 

31 

22 

45 

76 

7 

10 

22 

58 

22 

71 

22 

85 

22 

98 

23 

11 

23 

25 

23 

38 

23 

51 

23 

65 

23 

78 

76 

8 

10 

23 

91 

24 

05 

24 

18 

24 

31 

24 

45 

24 

58 

24 

71 

24 

85 

24 

98 

25 

11 

76 

9 

10 

25 

25 

25 

38 

25 

51 

25, 

65 

25 

78 

25 

91 

26 

05 

26 

18 

26 

31 

26 

45 

77 

m 

10 

26 

58 

26 

71 

26 

85 

26 

98 

27 

11 

27 

25 

27 

38 

27, 

51 

27 

65 

27 

78 

77 

1 

10 

27 

91 

28 

05 

28 

18 

28 

31 

28 

45 

28 

58 

28 

71 

28 

.85 

28 

98 

29 

11 

77 

2 

10 

20 

25 

29 

38 

29 

51 

29 

65 

29 

78 

29 

91 

30 

05 

30 

18 

30 

31 

30 

45 

77 

3 

10 

30 

58 ! 

30 

71 

30 

85 

30 

98 

31 

11 

31 

25 

31 

38 

31 

51 

31 

65 

31 

78 

77 

4 

10 

31 

91 j 

32 

05 

32 

IS 

32 

31 

32 

45 

32 

58 

32 

71 

32 

85 

32 

98 

33 

11 

77 

5 

10 

33 

25 1 

33 

38 

33 

51 

33 

65 

33 

78 

33 

91 

34 

05 

34 

18 

34 

31 

34 

45 

77 

6 

10 

34 

58 ! 

34 

71 

34 

85 

34 

98 

35 

11 

35 

25 

35 

38 

35 

51 

35 

65 

35 

78 

77 

7 

10 

35 

91 1 

36 

05 

36 

18 

36 

31 

36 

45 

36 

58 

36 

71 

36 

85 

36 

98 

37 

11 

77 

8 

10 

37 

25 ; 

37 

38 

37 

51 

37 

65 

37 

,78 

37 

91 

38 

05 

38 

18 

38 

31 

38 

45 

77 

« 

10 

38 

58 

38 

71 

38 

85 

38 

98 

39 

11 

39 

24 

39 

38 

39 

.51 

1 

39 

64 

39 

.78 
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TEMPERATURE CORRECTION FOR BAROMETER 
READINGS 

Brass Scaled— Metric Units 

To reduce readings of a mercurial barometer with a brass scale to sub- 
ject the appropriate quantity as found in the table. These values are based 
on the coefficient of expansion of mercury (181792 4- 0.176t 4- 0.0361161*) 
X 10'*, and of brass 0.0000184 per °C. Corrections are in millimeters. 


Observed height in millimeters 


Temp. 

° C 

620 

j 6.30 


650 

660 

670 

1 

680 

600 

700 

0 

0 00 

0 

Rll 

liWBl 


Bra 

0 

ESI 

0 

00 

0 

00 

0 

00 

1 

.10 


10 

■tul 

.11 



.11 


11 


11 


11 

2 

.20 


21 

21 

21 

.22 


22 


22 


23 


23 

3 

.30 


31 

.31 

.32 

.32 


33 


33 


34 


34 

4 

.40 


41 

.42 

.42 

.43 


.44 


44 


45 


46 

S 

0.51 

0 

51 

0.52 


0.54 

0 

55 

0 

56 

0 

56 

0 

57 

6 

.61 


.62 

.63 

.64 ! 

.65 


.66 


.67 


68 


69 

7 

71 


.72 

73 

74 

75 


.77 


78 


79 


80 

8 

.81 


.82 

.84 

.85 

.86 


.87 1 


89 1 


90 


91 

9 

.91 


92 

.94 

.95 

97 


98 

1 

00 

1 

01 

1 

03 

to 

1.01 

1 

03 

n!!i 

1 06 

1 08 

1 

09 

1 

11 

1 

13 

1 

14 

11 

1.11 

1 

13 

1 15 

1.17 

1 18 

1 

20 

1 

22 

1 

24 

1 

26 

12 

1 21 

1 

23 

1 25 

1 27 

mmm 

1 

:u 

1 

33 

1 

35 

1 

37 

13 

1.31 

1 

34 

mmm 

1 38 

1 40 

1 

42 

1 

44 

1 

46 

1 

48 

14 

1.41 

1 

44 

1.46 

1 48 

1.51 

1 

53 

1 

55 

1 

57 

1 

60 

15 

1 52 

1 

54 

1.56 

1.59 

1.61 

1 

64 

1 

66 

1 

69 

1 

71 

16 

1 62 

1 

64 

1 67 

1.69 

1 72 

1 

75 

1 

77 

1 

80 

1 

82 

17 

1 72 

1 

74 

1 77 

1 80 

1 83 

1 

86 

1 

88 

1 

91 

1 

94 

18 

1 82 

1 

85 

1 88 

1 91 

1 93 

1 

96 

1 

99 

2 

02 

2 

06 

19 

1 92 

1 

95 

1.98 

2 01 

2 04 

2 

.07 


10 

2 

13 

2 

17 

20 

2 02 

2 

06 

2.08 

2 12 

2.15 

2 

18 

2 

21 

2 

26 

2 

28 

21 

2 12 

2 

15 

2.19 

2 22 

2 26 

2 

29 

2 

32 

2 

36 

2 

39 

22 

2 22 

2 

26 

2 29 

2 33 

2 36 

2 

40 

•> 

43 

2 

47 

2 

51 

23 

2 32 

2 

36 

2 40 

2 43 

2 47 

2 

51 


54 

2 

58 

2 

62 

24 

2 42 

2 

.46 

2.60 

2 54 

2 58 

2 

62 

2 

66 

2 

69 

2 

73 

25 

2.62 

2 

56 

2.60 

2 64 

2 68 

2 

72 

2 

77 

2 

81 

2 

85 

26 

2 62 

2 

66 

2.71 

2.75 

2 79 

2 

83 

2 

88 

2 

92 

2 

96 

27 

2 72 

2 

77 

2 81 

2 85 

2 iH) 

2 

94 

2 

99 

3 

03 

3 

07 

28 

2 82 

2 

87 

2 91 

2 96 

3 00 

3 

05 

3 

10 

3 

14 

3 

19 

29 

2 92 

2 

97 


3.06 

3 11 

3 


3 

21 

3 

25 

3 

30 

30 

3 02 

3 

07 

3 12 

3 17 

3 22 

3 

27 

3 

32 

3 

36 

3 

41 

31 

3.12 

3 

17 

3 22 

3 27 

3 32 

3 

37 

3 

43 

3 

48 

3 

.53 

32 

3 22 

3 

.28 

3 33 

3 38 

3 43 

3 

48 

3 

54 

3 

59 

3 

64 

33 

3 32 

3 

38 

3 43 

3 48 

3 54 

3 

59 

3 

.64 

3 

70 

3 

75 

34 

3 42 

3 

48 

3.63 

3.59 

3 64 

3 

.70 

3 

.75 

3 

81 

3 

87 

35 

3 62 

3 

58 

3 64 

3.69 

3 75 

3 

.81 

3 

86 

3 

92 

3 

98 
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COBBECTION FOB BABOMETEB (Continued) 


Brass Scale — Metric Units 


Observed height in millimeters 


Tergi. 

710 

720 

730 

74C 


760 

770 


790 

0 

0 

00 

0 

00 

0 

00 

0 

00 

il 

RSI 


ESI 

0. 

00 

0 

00 

0 

00 

1 


12 


12 


12 


12 


12 


12 


13 


13 


13 

2 


23 


24 


24 


24 


25 


25 


25 


25 


26 

3 


36 


36 


36 


36 


37 


37 


38 


38 


39 

4 


46 


47 


48 


48 


49 




60 


61 


62 

5 

0 

58 

0 

69 

0 

60 

0 

60 

0 

61 

0 

62 

0 

63 

0 

64 

0 

64 

6 


70 


71 


71 


72 


73 


74 


75 


76 


77 

7 


81 


82 


83 


85 


86 


87 


88 


89 


90 

8 


93 


94 




97 


98 


99 

1 

01 

1 

02 

1 

03 

9 

1 

04 

1 

06 

1 

07 

1 

09 

1 

10 

1 

12 

1 

13 

1 

15 

1 

16 

10 

1 

16 

1 

17 

1 

19 

1 

21 

1 

22 

1 

24 

1 

26 

1 

27 

1 

29 

11 

1 

27 

1 

29 

1 

31 

1 

33 

1 

36 

1 

36 

1 

38 

1 

40 

1 

42 

12 

1 

39 

1 

41 

1 

43 

1 

45 

1 

47 

1 

49 

1 

51 

1 

53 

1 

65 

13 

1 

60 

1 

53 

1 

56 

1 

57 

1 

69 

1 

61 

1 

63 

1 

65 

1 

67 

14 

1 

62 

1 

64 

1 

67 

1 

69 

1 

71 

1 

73 

1 

76 

1 

78 

1 

80 

15 

1 

74 

1 

76 

1 

78 

1 

81 

1 

83 

1 

86 

1 

88 

1 

91 

1 

93 

16 

1 

86 

1 

88 

1 

EHl 

1 

93 

1 

96 

1 

98 

2 

01 

2 

03 

2 

06 

17 I 

1 

97 

1 

99 

2 

02 

2 

05 

2 

08 

2 

10 

2 

13 

2 

16 

2 

19 

18 

2 

08 

2 

11 

2 

14 

2 

17 

2 

20 

2 

23 

2 

26 

2 

29 

2 

32 

19 

2 

20 

2 

23 

2 

26 

2 

29 

2 

32 

2 

36 

2 

38 

2 

41 

2 

44 

20 

2 

31 

2 

34 

2 

38 

2 

41 

2 

44 

2 

47 

2 

61 

2 

64 

2 

67 

21 

2 

43 

2 

46 

2 

50 

2 

53 

2 

66 

2 

60 

2 

63 

2 

67 

2 

70 

22 

2 

54 

2 

58 

2 

61 

2 

66 

2 

69 

2 

72 

2 

76 

2 

79 

2 

83 

23 

2 

66 

2 

69 

2 

73 

2 

77 

2 

81 

2 

84 

2 

88 

2 

92 

2 

96 

24 

2 

77 

2 

81 

2 

86 

2 

89 

2 

93 

2 

97 

3 

01 

3 

06 

3 

08 

25 

2 

89 

2 

93 

2 

97 

3 

01 

3 

06 

3 

09 

3 

13 

3 

17 

3 

21 

26 

3 

Ciil 

3 

04 

3 

09 

3 

13 

3 

17 

3 

21 

3 

26 1 

3 

30 

3 

34 

27 

3 

12 

3 

16 

3 

20 

3 

25 

3 

29 

3 

34 

3 

38 

3 

42 

3 

.47 

28 

3 

23 

3 

28 

3 

32 

3 

37 

3 

41 

3 

46 

3 

51 

3 

55 

3 

60 

29 

3 

35 

3 

39 

3 

44 

3 

49 

3 

54 

3 

68 

3 

63 

3 

68 

3 

72 

30 

3 

46 

3 

51 

3 

66 

3 

61 

3 

66 

3 

71 

3 

75 

3 

80 

3 

.85 

31 

3 

68 

3 

63 

3 

68 

3 

73 

3 

78 

3 

83 

3 

88 

3 

93 

3 

98 

32 

3 

69 

3 

74 

3 

79 

3 

85 

3 

90 

3 

95 

4 

00 

4 

06 

4 

11 

33 

3 

81 

3 

86 

3 

91 

3 

97 

4 

02 

4 

07 

4 

13 

4 

18 

4 

23 

34 

3 

92 

3 

98 

4 

03 

4 

09 

4 

14 

4 

20 

4 

25 

4 

31 

4 

36 

35 

4 

03 

4 

09 

B 

D 

4 

21 

4 

26 

4 

32 

4 

38 

4 

43 

4 

49 


J 


























CORRECTION FOR BAROMETER (Continued) 

Brass Scale — English Units 

Standard Temperature of scale 62® F; of mercury, 32® F. Zero correction 
at 28.5° F; subtract corrections above, add below. Owing to the difference 
in the standard temperature of English and metric scales, readings taken in 
inches to be reduced to centimeters should first be corrected for temperature. 


Observed height in inches 


Temp. 

O p 

23 0 

m. 

23 5 

in. 

24 0 

m. 

24 5 
in. 

25 0 
m. 

25 5 
in. 

26 0 
in. 

26 5 

m. 

27 0 
in. 

0 

4- 060 

+ 061 

+ 063 

+ 064 

+ 066 

+ 067 

+ 068 

+ 069 

+ 070 

2 

056 

057 

058 

060 

061 

062 

063 

065 

065 

4 

052 

053 

054 

055 

056 

057 

058 

060 

061 

6 

.047 

048 

049 

051 

052 

053 

064 

055 

056 

8 

.043 

044 

045 

.046 

047 

048 

049 

060 

051 

10 

039 

040 

.041 

.042 

042 

043 

044 

045 

046 

12 

035 

036 

.036 

037 

038 

039 

039 

.040 

041 

14 

031 

031 

032 

033 

033 

.034 

035 

035 

036 

16 

026 

.027 

028 

028 

029 

029 

030 

031 

031 

18 

.022 

023 

.023 

024 

024 

.025 

025 

026 

026 

20 

018 

018 

019 

019 

020 

020 

020 

021 

021 

22 

014 

014 

.014 

.015 

016 

015 

016 

016 

016 

24 

010 

010 

.010 

.010 

Oil 

Oil 

on 

on 

on 

26 

005 

.006 

006 

006 

006 

006 

006 

006 

006 

28 

+ 001 

+ .001 

+ 001 

+ 001 

+ 001 

+ 001 

+ 001 

+ 002 

+ 002 

30 

— 003 

— 003 

— .003 

— .003 

- 003 

— 003 

— 003 

— 003 

— 003 

32 

007 

007 

.007 

008 

008 

008 

008 

008 

008 

34 

Oil 

oil 

.012 

012 

012 

012 

013 

.013 

013 

36 

015 

016 

.016 

016 

017 

017 

.017 

.018 

018 

38 

.020 

.020 

.020 

021 

021 

022 

.022 

.023 

023 

40 

024 

024 

.025 

025 

026 

026 

027 

027 

028 

42 

028 

029 

029 

030 

030 

031 

032 

032 

033 

44 

032 

033 

033 

034 

036 

036 

036 

037 

038 

46 

036 

037 

038 

039 

039 

040 

041 

.042 

043 

48 

.040 

041 

.042 

043 

.044 

.046 

046 

.047 

047 

50 

045 

046 

046 

048 

048 

050 

050 

052 

052 

52 

049 

050 

051 

062 

053 

054 

055 

056 

057 

54 

053 

064 

055 

067 

067 

059 

060 

061 

062 

56 

057 

058 

.060 

061 

062 

063 

064 

066 

067 

58 

061 

.063 

.064 

065 

066 

068 

069 

071 

072 

50 

065 

067 

068 

070 

071 

073 

074 

076 

077 

62 

069 

071 

073 

074 

076 

077 

079 

080 

082 

64 

074 

.075 

077 

079 

080 

082 

083 

085 

086 

66 

078 

.079 

.081 

083 

085 

087 

088 

090 

091 

68 

082 

.084 

.085 

088 

089 

091 

.093 

095 

096 

70 

086 

088 

090 

092 

094 

096 

097 

100 

101 

72 

090 

092 

094 

096 

098 

.100 

102 

104 

106 

74 

094 

096 

098 

101 

103 

105 

107 

109 

111 

76 

098 

101 

103 

106 

107 

no 

111 

114 

no 

78 

103 

.105 

.107 

110 

112 

114 

.116 

119 

120 

80 

107 

109 

111 

114 

116 

119 

121 

123 

125 

82 

lit 

113 

116 

119 

121 

123 

125 

128 

130 

84 

115 

118 

120 

123 

125 

128 

130 

133 

135 

86 

119 

122 

124 

127 

130 

133 

135 

138i 

140 

88 

.123 

126 

129 

132 

134 

.137 

.139 

143 

145 

90 

127 

130 

133 

136 

138 

.142 

144 

147 

.160 

92 

132 

134 

137 

141 

143 

146 

.149 

152 

.154 

94 

136 

139 

142 

146 

147 

151 

153 

157 

159 

06 

140 

143 

.146 

150 

152 

156 

168 

161 

164 

98 

144 

147 

.150 

.154 

156 

160 

163 

.166 

.169 

_ 100 

148 

151 

154 

158 

161 

164 

167 

171 

.174 
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CORBECTION FOB BABOMETEB (Continued) 

Brass Scale — ^English Units 


Observed height in inches 


Temp . 

o ^ 

27.6 

in . 

28.0 

in . 

28 5 
in . 

29 0 
in . 

29.6 

in . 

30 0 
in . 

30 5 
in . 

31.0 

in . 

31.5 

in . 

0 

.072 

073 

.075 

076 

.077 

.078 

.080 

.081 

.082 

2 

.067 

068 

.069 

.070 

.072 

.073 

.074 

.076 

077 

4 

mBM 

063 

064 


.066 

.067 

.069 

.070 

.071 

6 

.057 

058 

.059 

.060 

.061 

.062 

.063 

.064 

.065 

8 


053 

.064 

.054 

.056 

.056 

.067 

.058 

.069 

10 

.047 

.047 

.048 

.049 

.050 

.051 

.052 

.053 

.054 

12 

.042 

.042 


.044 

.045 

.045 

.046 

.047 

.048 

14 

.037 

.037 

038 

.039 

.039 

.040 

.041 

.041 

042 

16 

.032 

.032 


.033 


.034 

.035 

036 

.036 

18 

.027 

.027 

028 

.028 


.029 

.030 


.031 

20 

.022 

.022 

.022 

.023 


.024 

.024 

024 

.025 

22 

.017 

.017 

.017 

.017 

018 


.018 

.019 

.019 

24 

.012 

.012 


.012 

012 

013 

HIEi 


013 

26 

.007 


007 

iBuS 

007 


007 


008 

28 

+.002 

+ 002 

+ 002 


+ .002 

+ .002 

+ 002 


+ .002 

30 

— 003 

— 003 







— 004 

32 

.008 

009 

009 

009 

009 

009 

.009 

.009 

010 

34 

HOE] 

014 

.014 

014 

014 

.015 

.015 

.015 

015 

36 

.018 

.019 

019 

019 

020 

.020 

.020 

.021 

021 

38 

.023 

024 

024 

.025 

026 

.026 

.026 

.026 

.027 

40 

.028 

029 


.030 


031 

.032 

.032 

.033 

42 

.033 

.034 

.035 

.035 

036 

036 

.037 

.038 

.038 

44 

.038 

.039 

.040 

.040 

041 

042 

.043 

043 

.044 

46 

.043 

.044 

046 

046 

047 

047 

.048 

.049 

050 

48 

.048 

.049 

050 

051 

052 

053 

.054 

.064 

.056 

50 


054 

055 

.056 

.057 

.058 

.059 

.060 

061 

62 

.058 

059 

061 

.061 


064 

.065 

.066 

.067 

54 

.063 

064 

066 

067 

.068 

069 


.071 

.073 

66 

.068 

060 

071 

072 


.074 

076 

077 

.078 

68 

.073 

.074 

.076 

.077 

.079 

.080 

.081 

.082 

.084 

60 

.078 

080 

081 

.082 

084 

085 

087 


090 

62 

.083 

086 

086 

088 

089 

091 

.092 

094 

.095 

64 

088 

090 

092 

093 

095 

.096 

.098 

.099 

.101 

66 

.093 

.095 

097 

.098 

100 

101 

.103 

.105 

107 

68 

.098 


.102 


105 

.107 

.109 

.110 

.113 

70 

103 

.105 


.109 

.111 

112 

.115 

.116 

118 

72 

.108 

.110 

.112 

.114 

.116 

.118 

.120 

.122 

.124 

74 

.113 

.116 

.117 

.119 

.121 

.123 

.126 

.127 

130 

76 

118 

.120 

122 

.124 

.127 

.128 

.131 

.133 

.135 

78 

.123 

.125 

.128 

.129 

.132 

.134 

.137 

.138 

.141 

80 

.128 

■m 

133 

135 

.137 

.139 

.142 

.144 

147 

82 

133 

.135 

.138 

.140 

.143 

.145 

.148 

.149 

162 

84 

.138 

.140 

.143 

145 

148 

150 

.153 

.155 

.168 

86 

.143 

.146 

148 

150 

153 

156 

159 

.161 

164 

88 

.148 

.160 

.153 

.156 

.159 

.161 

.164 

.166 

.169 

90 

153 

.165 

158 

.161 

.164 

.166 

.170 

.172 

175 

92 

.168 

.160 

163 

.166 

.169 

.172 

175 

.177 

181 

94 

.163 

.165 

.169 

171 

176 

.177 

180 

.183 

186 

96 

.168 

.170 

.174 

.176 

.180 

.182 

.186 

.188 

.192 

98 

.172 

.175 

.179 

.181 

.185 

.188 

.191 

.194 

.197 

100 

.177 

.180 

.184 

.187 

.190 

193 

.197 


.203 
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TEMPERATURS CORRECTION, GLASS SCALE 

Mbtric 

To reduce readings of a mercurial barometer with a glass scale to 0® C, 
iiubtract the appropriate quantity as found in table. 


Observed height in centimeters. 



70 

cm. 

71 

cm. 

72 

cm. 

73 

cm. 

74 

cm. 

75 

cm. 

76 

cm. 

77 

cm. 

78 

cm. 

0 

0 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1 

.012 

.012 

.013 

.013 

.013 

.013 

.013 

.013 

.014 

2 

.025 

.025 

.025 

.026 

.026 

.026 

.026 

.027 

.027 

3 

.036 

.036 

.037 

.037 

.038 

038 

.039 

.039 

.040 

4 

.048 

.049 

.049 

.050 

.051 

.051 

.052 

053 

.053 

5 

0.060 

0.061 

0 062 

0.063 

0.064 

0 064 

0.065 

0 066 

0.067 

6 

.073 

.074 

.074 

.076 

.077 

.077 

.078 

.079 

.080 

7 

.085 

.086 

.087 

.088 

.089 

.091 

.092 

.093 

.094 

8 

.096 

.098 

.099 

.100 

.101 

.103 

.104 

.105 

.107 

9 

.109 

.110 

.111 

.113 

.114 

.116 

.117 

.119 

.120 

10 

0.121 

0.122 

0.124 

0.126 

0.127 

0.129 

0.130 

0.132 

0.134 

11 

.133 

.135 

.137 

.138 

.140 

.142 

.144 

.146 

.147 

12 

.144 

.146 

.148 

.150 

.152 

.154 

.156 

.158 

.160 

13 

.157 

.159 

.161 

.163 

.165 

.167 

.169 

.171 

.174 

14 

.169 

.171 

.174 

.176 

.178 

.180 

.183 

.185 

.187 

15 

0.181 

0.184 

0.186 

0.189 

0.191 

0.193 

0 196 

0 198 

0.201 

16 

.194 

.196 

.199 

.201 

.204 

.207 

.209 

212 

.214 

17 

.205 

.208 

.210 

.213 

.216 

.219 

.221 

.224 

.227 

18 

.217 

.220 

.223 

.226 

.229 

.232 

.235 

.238 

.241 

19 

.230 

,233 

.236 

.239 

.242 

.245 

.248 

.251 

.254 

20 

0.242 

0.245 

0.248 

0.252 

0.255 

0.258 

0.261 

0 264 

0.268 

21 

.254 

.258 

.261 

.264 

.268 

.271 

.275 

.278 

.281 

22 

.266 

.269 

.273 

.276 

280 

.283 

.287 

.290 

.294 

23 

,278 

.282 

.285 

.289 

.293 

.296 

.300 

.304 

.308 

24 

.290 

.294 

1 

.298 

.302 

.306 

.310 

.313 

.317 

.321 

25 

0.303 

0.307 

0.311 

0.315 

0 319 

0.323 

0.327 

0.331 

0.335 

26 

.315 

.319 

.323 

.327 

.332 

.336 

.340 

.344 

.348 

27 

.326 

.331 

.335 

339 

.344 

348 

.352 

.357 

.361 

28 

.339 

.343 

.348 

.352 

.357 

.361 

.366 

.370 

.375 

29 

.351 

.356 

.360 

.365 

.370 

.374 

.379 

.384 

.388 

30 

0.363 

0.368 

0 373 

0 378 

0 383 

0 387 

0.392 

0.397 

0.402 


MASS OF WATER VAPOR IN SATURATED AIR 

Mass in grams per cubic meter. 

(From Smithsonian Tables.) 


Temp. 

® C. 

0 0 

1.0 

2 0 

3 0 

1 

40 i 

6.0 

6 0 

7 0 

8 0 

9.0 

-20 

0 892 

0.810 

0.737 

0.673 

0 613 

0 657 

0 505 

0.467 

0.413 

0.373 

-10 

2.154 

1.978 

1 811 

1.658 

1.619 

1 395 

1 282 

1.177 

1.079 

0.982 

- 0 

4.835 

4 4G8 

4.130 

3.813 

3.518 

3 244 

2 988 

2.752 

2 637 

2.340 

+ 0 

4.835 

5.176 

5 538 

5 922 

6 330 

6 761 

7.219 

7.703 

8.215 

8.757 

10 

9.330 

9.935 

10 574 

11.249 

11.961 

12 712 

13 505 

Is. 339 

15.218 

16.144 

20 

17.118 

18.143 

19 222 

20 355 

21 546 

22 796 

24 109 

25.487 

26 933 

28.450 

10 

80.030 

81.704 

33 449 

35.275 

37.187 

39.187 

41 279 

43.465 

45.751 

48.138 
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REDUCTION OF BAROMETER TO SEA LEVEL 

The correction to be added to reduce barometric readings to 
“sea level” values depends principally on three factors: The 
temperature of the air column (assumed) from the station to 
sea level, the altitude of the station, and the value of the 
reading itself. Two tables are provided. Table I is entered 
with the altitude and assumed temperature and a factor 
“2000 m” taken out. Table II is entered with the above fac- 
tor and the approximate barometer reading and the final cor- 
rection taken out. 

The correction is to be added. If Bo is the corrected or sea 
level value; B the barometer reading at the station; C the 
correction, — 

C = Bo - B = B ( 10 ^ - 1) 

The actual barometer reading at the station should be cor- 
rected for temperature of the mercury column by the usual 
methods before entering the tables or applying the sea level 
correction. 

A complete explanation of the theory of the corrections and 
a more extended set of tables will be found in the Smithsonian 
Meteorological Tables. 


L.\titude Factor 

The influence of the latitude on the value of the correction 
is usually negligible, being overshadowed by uncertainties in 
the assumed temperature of the air column. For cases where 
this correction is desirable the table below is provided. The 
value of the temperature-altitude factor “2000 m” obtained 
in Table I is corrected for latitude by subtracting for latitudes 
0-45° and adding for latitudes from 45-90° the values found. 
With this corrected value of “2000 m” Table II is entered for 
the value of the correction. 


LATITUDE FACTOR 


To be used in connection with Tables I and II, either English or metric units, 
to obtain latitude corrections to temperature-altitude factor. For latitudes 
0-45® subtract the correction. For latitudes 45-90° add the correction. 


Temp. — Alt. 
from 

Table I 

1 Latitude 

0® 

16° 

o 

O 

CO 

45° 

100 

0 3 

0 2 

0.1 

0.0 

200 

0 6 

0 6 


0.0 

390 

0.8 

0 7 

0 4 

0.0 


90® 

76° 

60° 

45° 
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BEDUCTION OF BAROMETER TO SEA LEVEL 
(Continued) 
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REDUCTION OF BAROMETER TO SEA LEVEL 
(Continued) 

METRIC UNITS--TABLE H 

Values of Correction to be Added 


1. 

Barometer reading 

1 . ^ 







tl 

780 

760 

740 

720 

700 



mm 

mm 

mm 

mm 

mm 


1 

0.9 

0 9 

0 9 

0 8 

0 8 


5 

4 5 

4 4 

4 3 

4 2 

4 0 


10 

9 0 

8 8 

8 6 

8 3 

8 1 


16 

13 6 

13 2 

12 9 

12 5 

12 2 


20 

18 2 

17 7 

17 2 

16 8 

16 3 


26 

22 8 

22 2 

21 6 

21 0 

20 4 


30 

27 4 

26 7 

26 0 

25.3 

24 6 


36 


31 2 

30 4 

29 6 

28 8 




» 






760 

740 

720 

700 

680 

660 


mm 

mm 

mm 

mm 

mm 

mm 

40 

35 8 

34 9 

33 9 

33 0 

32 0 

31.1 

46 

40 4 

39 3 

38 3 

37 2 

36 2 

35 1 

60 

45 0 

43 8 

42 7 

41 6 

40 3 

39 1 

56 

40 7 

48 4 

47 1 

45 8 

44 5 

43 1 

60 


52 9 

61 5 

50 1 

48 6 

47 2 

65 


57 5 

55 9 

54 4 

52 8 

51.3 

70 


62 1 

60 4 

58 7 

57 1 

55 4 

75 


66 7 

64 9 

63 1 

61 3 

59 5 


720 

700 

680 

660 

640 



mm 

mm 

mm 

mm 

mm 


80 

69 5 

67 5 

65 6 

63 7 

61 7 


85 

74 0 

72 0 

69 9 

67 9 

65 8 


90 

78 6 

76 4 

74 2 

72 1 

69 9 


95 

83 2 

80 9 

78 6 

76 3 

74 0 


100 

87 9 

85 4 

83 0 

80 5 

78 1 


105 


89 9 

87 4 

84 8 

82 2 


no 


94 5 

91 8 

89 1 

86 4 


116 


99 1 

96 3 

93 4 

90 6 


120 


103 7 

100 7 

97 8 

94 8 


125 


108 3 

105 3 

102 2 

99 1 



680 

660 

640 

620 

600 



mm 

mm 

mm 

mm 

mm 


125 

105 3 

102 2 

99 1 

96 0 

92 9 


130 

109 8' 

106 6 

103 3 

100 1 

96 9 


135 

114 3 

111 0 

107 6 

104 3 

100 9 


140 

118 9 

115 4 

111 9 

108 4 

104 9 


145 

123 5 

119 9 

116 3 

112 6 

109 0 


150 

128 2 

124 4 

120 6 

116 9 

113 1 


155 

.. 

128 9 

125 0 

121 1 

117 2 


160 


133 5 

129 4 

125 4 

121 4 


165 


138 1 

133 9 

129 7 

125 5 


170 


142 7 

138 4 

134 0 

129 7 



1. 

1 . 

Barometer reading 


640 

620 


580 

560 



mm 

mm 

mm 

mm 

mm 


170 

138 4 

134 0 

129 7 

125 4 

121.1 


175 

142 9 

138.4 

133 9 

129 5 

125 0 


180 

147 4 

142 8 

188 2 

133 6 



185 

151 9 

147 2 

142 4 

137 7 

132 9 


190 

156 5 

151 6 

146 7 

141 8 

136 9 


195 

161 1 

iimnil 

151 0 

146 0 



200 

165 7 

160 5 

155 4 

150 2 

145 0 


205 

170.4 

165 0 

159.7 

154 4 

149.1 


210 


169 6 

164.1 

158 6 

153.2 


215 


174 1 

168 5 

162 9 

157.3 




H 

■ 

■ 

■ 



mm 

mm 

mm 

mm 

mm 


215 


168 5 

162 9 

157 3 

151.7 


220 

[EE 


167 2 

161 4 

155 7 


225 


177.4 

171 5 

165 6 

159 7 


230 

188 0 

181.9 

175 8 

169 8 

163 7 


235 

192 6 

186 4 

180 2 

174 0 

167 8 


240 


191 0 

184 6 

178 2 

171 9 


245 


195 5 


182 5 

iir^^ 


250 


WiTiMI 

193 4 

186 8 



255 



197 9 

191 1 

184 3 


260 


209 4 


195 4 

188 4 



■I 

■ 

540 





mm 

mm 

mm 

mm 



260 

n 

195 4 

188 4 

181 5 



265 

206 9 

199 8 

192 6 

185 5 



m^im 

211 5 

204 2 

196 9 

189 6 



275 

216 0 

208 6 

201 1 

193 7 



n9;{f 

220 6 



197 8 



285 

225 2 

217 5 






229 9 

222 0 

214 0 







218 4 






231 0 

222 8 

214 5 




560 


■ 

500 

480 



mm 

mm 

mm 

mm 

mm 


305 

235 6 

227 2 

218 8 


201 9 


mum 


231 6 

223 0 

214 4 

mm 


315 

244 8 

236 0 

227 3 

218 6 




249 4 

240 5 

231 6 

222 7 

213 8 


325 

254 1 


236 0 

226 9 

217 8 


mmm 


249 6 


231 1 

221 8 


335 


254.1 

244.7 

235 S 

225 9 




258 7 

249 ] 

239 ( 



345 


263 3 

253 6 

243 8 

1234 1 



19 lo 








REDUCTION OF BAROMETER TO SEA LEVEI. 
(Continued) 

ENGLISH UNITS— TABLE I 

Values of the temperature-altitude factor (2000 m.) for entering table II. 


Assumed temperature of air column °F 


Altitude 


feet 

-20 

0 

+10 

+20 

+30 

+40 

+50 

+60 

+70 

+80 

200 

7 

4 

7 

1 

a 

9 

6 

8 

6 

6 

6 

5 

6 

3 

6 

2 

6 

1 

6 

0 

400 

14 

8 

14 

1 

13 

8 

13 

5 

13 

2 

13 

0 

12 

7 

12 

4 

12 

2 

11 

9 

600 

22 

2 

21 

2 

20 

7 

20 

3 

19 

9 

19 

5 

19 0 

18 6 

18 

2 

17 

9 

800 

29 

6 

28 

3 

27 

7 

27 

1 

26 

5 

25 

9 

25 

4 

24 

8 

24 

3 

23 

8 


37 

0 

35 

3 

34 

6 

33 

8 

33 

1 

32 

4 

31 

7 

31 

1 

30.4 

29 

8 


44 

3 

42 

4 

41 

5 

40 6 

39 

7 

38 9 

38 

1 

37 

3 

36.6 

36 

8 

1400 

51 

7 

49 

5 

48 

4 

47 

4 

46 

4 

45 

4 

44 

4 

43 

5 

42 

6 

41 

7 

1600 

69 

1 

56 

5 

55 

3 

64 

1 

53 

0 

51 

9 

50 

8 

49 

7 

48 

7 

47 

7 

1800 

66 

5 

63 

6 

62 

2 

60 9 

59 

6 

58 

4 

57 1 

65 

9 

54 

7 

63 

6 

2000 

73 

9 

70 6 

69 

1 

67 

7 

66 

2 

64 

8 

63 

4 

62 

1 

60 

8 

69 

6 


81 

3 

77 

7 

76 

0 

74 

4 

72 

9 

71 

3 

69 

8 

68 

3 

66 

9 

65 

5 


88.7 

84 

8 

82 

9 

81 

2 

79 

5 

77 

8 

76 

1 

74 

5 

73 

0 

71 

5 

2600 

96 

1 

91 

8 

89 

9 

87 

9 

86 

1 

84 

3 

82 

5 

80 

7 

79 

1 

77 

5 

F 

103 

5 

98 

9 

96 

8 

94 

7 

92 

7 

90 

8 

88 8 

87 

0 

86 

1 

83 

4 


110.9 

106 0 

103 

7 

101 

5 

99 

3 

97 

2 

95 

2 

93 

2 

91 

2 

89 

4 


118 2 

113 0 

110 

6 

108 

2 

106 

0 

103 7 

101 

5 

99 

4 

97 

3 

95 

3 

3400 

125 

6 

120 

1 

117 

5 

116 0 

112 

6 

110 2 

107 

9 

105 

6 

103 

4 

101 

3 


133 0 

127 

2 

124 

4 

121 

8 

119 

2 

116 7 

114 

2 

111 

8 

109 

5 

107 

2 


140 

4 

134 

2 

131 

3 

128 5 

126 

8 

123 

2 

120 

6 

118 

0 

116 

6 

113 

2 

4000 

147 

8 

141 

3 

138 

2 

135 3 

132 

4 

129 

6 

126 

9 

124 

2 

121 

6 

119 

2 

4200 

165 

2 

148 

3 

145 

1 

142 

1 

139 

1 

136 

1 

133 

2 

130 

4 

127 

7 

125 

1 

4400 

162 6 

165 

4 

152 

0 

148 

8 

145 

7 

142 6 

139 

6 

136 

6 

133 

8 

131 

1 

4600 

170 0 

162 

5 

159 

0 

155 6 

162 

3 

149 

1 

145 

9 

142 

8 

139 

9 

137 

0 

4800 

177 

3 

169 

6 

165 

9 

162 

3 

158 

9 

155 

6 

152 

2 

149 

0 

145 

9 

143 

0 

5000 

184 

7 

176 

6 

172 

8 

169 

1 

165 

6 

162 0 

158 

6 

155 

2 

162 

0 

148 

9 

5200 

192 

1 

183 

7 

179 

7 

175 9 

172 

2 

168 5 

164 

9 

161 

5 

158 

1 

154 

9 

5400 

199 

6 

190 

7 

186 

6 

182 

6 

178 

8 

175 0 

171 

3 

167 

7 

164 

2 

160 

8 

5600 

206 9 

197 

8 

193 

6 

189 

4 

185 

4 

181 

5 

177 

6 

173 

9 

170 

3 

166 

8 

5800 

214 

3 

204 

8 

200 

4 

196 

2 

192 

0 

188 0 

184 

0 

180 

1 

176 

3 

172 

8 

6000 

221 

7 

211 

9 

207 

3 

202 9 

198 

7 

194 

4 

190 

3 

186 

3 

182 

4 

178 

7 

6200 

229 

1 

219 0 

214 

2 

209 7 

206 

3 

200 9 

196 

6 

192 

5 

188 

6 

184 

7 

6400 

236 

4 

226 0 

221 

1 

216 4 

211 

9 

207 

4 

203 

0 

198 

7 

194 

6 

190 

6 

6600 

243 

8 

233 

1 

228 

0 

223 

2 

218 

5 

213 9 

209 

3 

204 

9 

200 

7 

196 

6 

6800 

251 

2 

240 

1 

236 

0 

230 

0 

225 

1 

220 

4 

215 

7 

211 

1 

206 

7 

202 

5 

7000 

268 

6 

247 

2 

241 

9 

236 7 

231 

8 

226 

8 

222 

0 

217 

3 

212 

8 

208 

5 

7200 

266 

0 

254 

3 

248 

8 

243 

6 

238 

4 

233 

3 

228 

4 

223 

5 

218 

9 

214 

4 

7400 

273 

4 

261 

3 

255 

7 

260 

2 

245 

0 

239 

8 

234 

7 

229 

7 

225 

0 

220 

4 

7600 

280 8 

268 4 

262 

6 

267 

0 

251 

6 

246 

3 

241 

0 

235 

9 

231 

1 

226 

4 

7800 

288 

1 

275 

4 

269 

6 

263 

8 

258 

2 

252 

8 

247 

4 

242 

2 

237 

1 

232 

3 

8000 

296 

5 

282 

6 

276 

4 

270 

5 

264 

8 

259 

2 

253 

7 

248 

4 

243 

2 

238 

3 

8200 

302 9 

289 6 

283 

3 

277 

3 

271 

5 

265 7 

260 

1 

254 

6 

249 

3 

244 

2 

8400 

310 

3 

296 6 

290 

2 

284 

0 

278 

li 

272 

2 

266 


260 

8 

255 

4 

250 2 

8600 

317 

7 

303 

7 

297 

1 

290 

8 

284 

7 

278 7 

272 

7 

267 

0 

261 

4 

256 

1 

8800 

325 

1 

310 7 

304 

0 

297 

6 

291 

3! 

285 2 

279 

1 

273 

2 

267 

6 

262 

1 

9000 

332 

5 

317 

8 

310 

9 

304 

3 

297 

9 

291 

6 

285 

4 

279 

4 

273 

6 

268 0 
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REDUCTION OF BAROMETER TO SEA LEVEL 
(Continued) 

ENGLISH UNITS—TABLE II 

Value of Correction to be Added. 













REDUCTION OF BAROMETER TO GRAVITY 
AT SEA LEVEL 


Metric Unira 

Con^aotion to be subtracted given in millimeters 
(From Smithsoroau Physical Tables) 



ENQL.IBH Units 



1918 


















REDUCTION OF BAROMETER TO LATITUDE 46® 

Metric Scale 

For latitudes below 45®, subtract the correction; for latitudes greater 
than 45® it is to be added. Corrections in cm. 

(From Smithsonian Meteorological Tables.) 



English Scale 
Corrections in inches. 
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RELATIVE HUMIDITY— DEW-POINT 

The table gives the relative humidity of the air for temperature t aud dew« 
point d. 

(From Smithsonian Meteorological Tables.) 


Dkw-point id ). 


of dew-point 
t-d ® C. 

-10 

0 

+ 10 

+20 

+30 

0.0 

100 % 

mm 




0.2 

98 

99 

99 

99 

99 

0.4 

97 

97 

97 

98 

98 

0.6 

95 

96 

96 

96 

97 

0.8 


94 

95 

95 

96 

1.0 

92 

93 

94 

94 

94 

1.2 

91 

92 

92 

93 

93 

1.4 



91 

92 

92 

1.6 

88 



91 

91 

1.8 

87 

88 

89 

90 

90 

2.0 

86 

87 

88 

88 

89 

2.2 

84 

85 

86 

87 

88 

2.4 

83 

84 

85 

86 

87 

2.6 

82 

83 

84 

85 

86 

2.8 

80 

82 

83 

84 

85 

3.0 

79 

81 

82 

83 

84 

3.2 

78 


81 

82 

83 

3.4 

77 

79 

80 

81 

82 

3.6 

76 

77 

79 

80 

82 

3.8 

75 

76 

78 

79 

81 

4.0 

73 

75 

77 

78 

80 

4.2 

72 

74 

76 

77 


4.4 

71 

73 

75 

77 

78 

4.6 

70 

72 

74 

76 

77 

4.8 

69 

71 

73 

75 

76 

6.0 

68 


72 

74 

75 

6.2 

67 

69 

71 

73 

75 

6.4 

66 

68 


72 

74 

6.6 

65 

67 

69 

71 

73 

6.8 

64 

66 

69 

70 

72 

6.0 

63 


68 

70 

71 

6.2 

62 

65 

67 

69 

71 

6.4 

61 

64 

66 

68 


6.6 


63 

65 

.67 

69 

6.8 

60 


64 

66 


7.0 

69 

mSM 

63 


68 

7.2 

58 

60 

63 

65 

67 

7.4 

57 


62 

64 

66 

7.6 

56 

59 

61 

63 

65 

7.8 

55 

68 


63 

66 


1920 











RELATIVE HUMIDITY— DEW-POniT (Contiitaed) 


Depression 

Dew-point id). 

of dew-point 

-10 

0 

+10 

+20 

+30 

8.0 

54 

57 

60 

62 

64 

8.2 

54 

56 

59 

61 

63 

8.4 

53 

56 

58 

60 

63 

8.6 

52 

55 

57 

60 

62 

8.8 

51 

54 

57 

59 

61 

9.0 

51 

53 

56 

58 

61 

9.2 

50 

53 

55 

58 

60 

9.4 

49 

52 

55 

57 

59 

9.6 

48 

51 

54 

56 

59 

9.8 

48 

51 

53 

56 

58 

10.0 

47 

50 

53 

55 

57 

10.5 

45 

48 

51 

54 


11.0 

44 

47 

49 

52 


11.5 

42 

45 

48 

51 


12.0 

41 

44 

47 

49 


12 5 

39 

42 

45 

48 1 


13.0 

38 1 

41 

44 

46 


13.5 

37 

40 

43 

45 


14.0 

35 

38 

41 

44 


14 5 

34 

37 

40 

43 


15.0 

33 

36 

39 

42 


15 5 

32 

35 

38 

40 


16.0 

31 

34 

37 

39 


16 5 

30 

33 

36 

38 


17.0 

29 

32 

35 

37 


17.5 

28 

31 

34 

36 


18.0 

27 

30 

33 

35 


18.5 

26 

29 

32 

34 


19.0 

25 

28 

31 

33 


19.5 

24 

27 

30 

33 


20.0 

24 

26 

29 

32 


21.0 

22 

25 

27 



22.0 

21 

23 

26 



23.0 

19 

22 

24 



24.0 

18 

21 

23 



25.0 

17 

19 

22 



26.0 

16 

18 

21 



27.0 

15 

17 

20 



28.0 

14 

16 

19 



29.0 

13 

15 

18 



30.0 

12 

14 

17 
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RELATIVE HUMIDITY FROM WET AND DRY 


This table gives the approximate relative humidity directly from the reading of the air 
pressure of 74.27 cm Hg. Errors resulting from the use of this table for air temperatures 

Condensed from Bulletin of the 



0 2 

0 4 0 6 0 8 

1 0 

1.2 

1 4 

1 6 

1.8 

2 0 

2 2 2.4 2 6 2 

8 3 0 3 2:: 

; 4 ^ 

i 6 

-10 

93 

87 

80 

74 

67 

61 

54 

48 

41 

35 

28 22 

16 

9 





-9 

94 

88 

81 

75 

69 

63 

57 

51 

45 

39 

33 27 

21 

15 

9 




-8 

94 

88 

83 

77 

71 

65 

60 

54 

48 

43 

37 32 

26 

20 

15 

10 



— 7 

95 

89 

84 

78 

73 

67 

62 

57 

52 

46 

41 36 

31 

25 

20 

15 

10 

5 

-6 

95 

90 

85 

79 

74 

69 

64 

59 

54 

49 

45 40 

3,5 

30 

25 

20 

15 

11 

-6 

95 

90 

86 

81 

76 

71 

66 

62 

57 

52 

48 43 

39 

34 

29 

25 

20 

16 

-4 

95 

91 

86 

82 

77 

73 

68 

64 

59 

55 

51 46 

42 

38 

33 

29 

25 

21 

-3 

96 

91 

87 

82 

78 

74 

70 

66 

62 

57 

53 49 

45 

41 

37 

33 

29 

25 

-2 

96 

92 

88 

84 

79 

75 

71 

68 

64 

60 

56 52 

48 

44 

40 

37 

33 

29 

-1 

96 

92 

88 

84 

81 

77 

73 

69 

66 

62 

58 54 

51 

47 

43 

40 

36 

33 

0 

96 

93 

89 

85 

81 

78 

74 

71 

67 

64 

60 57 

53 

50 

46 

43 

40 

36 

1 

97 

93 

90 

86 

83 

80 

76 

73 

70 

66 

63 59 

56 

53 

49 

46 

43 

40 

2 

97 

93 

90 

87 

84 

81 

78 

74 

71 

68 

65 62 

59 

55 

52 

49 

46 

43 

3 

97 

94 

91 

88 

84 

82 

78 

76 

72 

70 

67 64 

61 

58 

55 

52 

49 

46 

4 

97 

94 

91 

88 

85 

82 

79 

77 

74 

71 

68 65 

62 

60 

57 

54 

51 

48 

5 

97 

94 

91 

88 

86 

83 

80 

77 

75 

72 

69 67 

64 

61 

58 

56 

53 

51 

6 

97 

94 

92 

89 

86 

84 

81 

78 

76 

73 

70 68 

65 

63 

60 

58 

55 

5:i 

7 

97 

95 

92 

89 

87 

84 

82 

79 

77 

74 

72 69 

67 

64 

62 

50 

57 

54 

8 

97 

95 

92 

90 

87 

85 

82 

80 

77 

75 

73 70 

68 

65 

63 

61 

58 

56 

9 

98 

95 

93 

90 

88 

85 

83 

81 

78 

76 

74 71 

69 

67 

64 

62 

60 

58 

10 

98 

95 

93 

90 

88 

86 

83 

81 

79 

77 

74 72 

70 

08 

66 

63 

61 

59 

11 

98 

95 

93 

91 

89 

86 

84 

82 

80 

78 

75 73 

71 

69 

67 

65 

62 

f)U 

12 

98 

96 

93 

91 

89 

87 

85 

82 

80 

78 

76 74 

72 

70 

68 

66 

64 

62 

13 

98 

96 

93 

91 

89 

87 

85 

83 

81 

79 

77 75 

73 

71 

69 

67 

65 

6:1 

14 

98 

96 

94 

92 

90 

88 

86 

84 

82 

79 

78 76 

74 

72 

70 

68 

66 

64 

15 

98 

96 

94 

92 

90 

88 

86 

84 

82 

80 

78 76 

74 

73 

71 

69 

67 

65 


0 5 

1 0 

1 5 

2 0 : 

2 5 3 0 : 

1 5 4 

t 0 4 5 5 0 5 5 6 0 6 5 7.0 7 5 8 0 8 5 9 0 9 5 

16 

95 

90 

85 

81 

76 

71 

67 

63 

58 

54 

50 46 42 

38 

34 

:io 

26 

23 

19 

17 

95 

90 

86 

81 

76 

72 

68 

64 

60 

.'>n 

51 47 43 

40 

36 

32 

28 

25 

21 

18 

95 

91 

86 

82 

77 

73 

69 

65 

61 

57 

53 49 45 

41 

38 

34 

30 

27 

23 

19 

95 

91 

87 

82 

78 

74 

70 

65 

62 

58 

54 50 46 

43 

39 

36 

32 

29 

26 

20 

96 

91 

87 

83 

78 

74 

70 

66 

63 

59 

55 51 48 

44 

41 

37 

34 

31 

28 

21 

96 

91 

87 

83 

79 

75 

71 

67 

64 

60 

56 53 49 

46 

42 

39 

36 

32 

29 

22 

96 

92 

87 

83 

80 

76 

72 

68 

64 

61 

57 54 50 

47 

44 

40 

37 

34 

31 

23 

96 

92 

88 

84 

80 

76 

72 

69 

65 

62 

58 55 52 

48 

45 

42 

39 

3b 

33 

24 

96 

92 

88 

84 

80 

77 

73 

69 

66 

62 

59 56 53 

49 

46 

43 

40 

37 

34 

25 

96 

92 

88 

84 

81 

77 

74 

70 

67 

63 

60 57 54 

50 

47 

44 

41 

.39 

36 

26 

96 

92 

88 

85 

81 

78 

74 

71 

67 

64 

61 58 54 

51 

49 

46 

43 

40 

37 

27 

96 

92 

89 

85 

82 

78 

75 

71 

68 

65 

62 58 56 

52 

50 

47 

44 

41 

:18 

28 

96 

93 

89 

85 

82 

78 

75 

72 

69 

65 

62 59 56 

53 

51 

48 

45 

42 

40 

29 

96 

93 

89 

86 

82 

79 

76 

72 

69 

66 

63 60 57 

54 

52 

49 

46 

43 

41 

30 

96 

93 

89 

86 

83 

79 

76 

73 

70 

67 

64 61 58 

55 

52 

50 

47 

44 

42 

31 

96 

93 

90 

86 

83 

80 

77 

73 

70 

67 

64 61 59 

56 

53 

51 

48 

45 

43 

32 

96 

93 

90 

86 

83 

80 

77 

74 

71 

68 

65 62 60 

57 

54 

51 

49 

46 

44 

33 

97 

93 

90 

87 

83 

80 

77 

74 

71 

68 

66 63 60 

57 

55 

52 

50 

47 

45 

34 

97 

93 

90 

87 

84 

81 

78 

75 

72 

69 

66 63 61 

58 

56 

53 

51 

48 

46 

35 

97 

94 

90 

87 

84 

81 

78 

75 

72 

69 

67 64 61 

59 

56 

54 

51 

49 

47 

36 

97 

94 

90 

87 

84 

81 

78 

75 

73 

70 

67 64 62 

59 

57 

54 

52 

50 

48 

37 

97 

94 

91 

87 

84 

82 

79 

76 

73 

70 

68 65 63 

60 

58 

55 

53 

51 

48 

38 

97 

94 

91 

88 

84 

82 

79 

76 

74 

71 

68 66 63 

61 

58 

56 

54 

51 

49 

39 

97 

94 

91 

88 

85 

82 

79 

77 

74 

71 

69 60 64 

61 

59 

57 

54 

52 

50 

40 

97 

94 

91 

88 

85 

82 

80 

2- 

74 

72 

69 67 64 

62 

59 

57 

54 

53 

51 
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BULB THEBHOMETEB (CENT. SCALE) 


<‘‘,9.“^ I*" ''‘.i •«!•> (‘"C)- It i» computed for * barometric 
above 10 C and between 77.5 and 71 cm Hg will usuidly be within the errors of observation. 

U. S. Weather Bureau No. 1071 
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REDUCTION OF PSYCHROMBTRIC OBSERVATION 


For the reduction of observations with the wet and dry bulb thermometer. 
Assuming the relative velocity of the air to the thermometer bulbs is at least 
three meters per second; if t is the temperature of the air as indicated by the 
dry bulb, tu>, the temperature of the wet bulb, B, the barometric pressure, and 
Ew, the vapor tension of water corresponding to iw, then the actual vapor ten- 
sion is 

E^Exv- 0.00066fi(t - +0.00115« - <«)!. 

The value of the term 


0 00066B«-(u)[H-0.00115(t- tu>)] 


is given in the followirg table. 


(From Miller’s Laboratory Physics, Ginn & Co , publishers, by permission.) 


B.VROMETUIC PllEBflURE B IN CENTIMETERS 


t-tu 



70 0 

71 0 

72 0 

73 0 

74 0 

75 0 

76 0 

77 0 

°c 

cm ! 

cm 

cm i 

cm 

cm 

cm 

cm 

cm 

1 

0 047 

0 048 

0 048 

0 049 

0 050 

0 050 

0 051 

0 052 

2 

093 

094 

096 

.097 

.098 : 

100 

101 

103 

3 

139 

141 

143 

145 

147 

149 

152 

154 

4 

186 

189 

.191 

.194 

.197 

199 

202 

204 

5 

0 232 

0 236 

0 239 

0 243 

0 246 

0 249 

0 252 

0.256 

6 

279 

283 

.287 

.291 

295 

299 

303 

.307 

7 

.326 

331 

336 

340 

345 

.350 

.354 

359 

8 

.373 

.379 1 

384 

.389 

395 

400 

.405 

411 

9 

.421 

427 

432 

438 

.444 

450 

456 

462 

10 

0 468 

0 474 

0 481 

' 0 488 

0 494 

0 501 

0 508 

0 515 

11 

315 

522 

530 

537 

! . 544 

551 

559 

566 

12 

562 

570 

578 

586 

594 

602 

611 

.619 

13 

610 

618 

627 

636 

645 

653 

662 

.671 

14 

658 

.667 

676 

686 

695 

.705 

714 

.723 

ir> 

0 706 

0 716 

0 726 

0 736 

0 746 

0 756 

0 766 

0.776 

16 

7. >4 

764 

.775 

.786 

.790 

.807 

, .818 

.829 

17 

802 

813 

.824 

836 

.847 

859 

! .870 

.882 

18 

850 

862 

874 

886 

.898 

910 

.922 

.935 

19 

898 

911 

923 

.936 

.949 

962 

975 

987 

20 

0 946 

0 960 

0 973 

0 987 

1 000 

1 014 

1 027 

1 041 


1024 





CONSTANT HUMIDITY 

The following table shows the % humidity and the aqueous 
tension at the given temperature within a closed space when 
an excess of the substance indicated is in contact with a satu- 
rated aqueous solution of the given solid phase. 


Solid phase 


% 

humidity 

Aq. 

tension 

H,P04.iH20 

24 

9 

1.99 

ZnCUliHaO* 

20 

10 

1.74 

KCjHaOz 

168 

13 

738 

LiCLHsO 

20 

15 

2.60 

KCaHaOa 

20 

20 

3.47 

KF 

100 

22.9 

174 

NaBr 

100 

22.9 

174 

.VaCl, KNOa and NaNCs 

16.39 

30.49 

4.23 

CaCla.eHiO 

24.5 

31 

7.08 

CaCla.6H20 

20 

32.3 

5.61 

CaCl2.6H20 

18.5 

35 

5.54 

CrOa ... 

20 

35 

6.08 

CaCla-GHaO 

10 

38 

3.47 

CaCla-bHaO 

5 

39.8 

2.59 

Zn(Nbg)2.6H20. 

20 

42 

7.29 

K 2 CO 8 . 2 H 2 O. . . 

24.5 

43 

9.82 

K 2 CO 3 . 2 H 2 O 

18.5 

44 

6.96 

KNO 2 

20 

45 

7.81 

KCNS 

20 

47 

8.16 

Nal 

100 

50.4 

383 

Ca(N08)2.4H20 

24.5 

51 

11.6 

NaHS 04 .H 20 

20 

52 

9.03 

Na 20 r 207 . 2 H [20 

20 

52 

9.03 

Mg(N08)2.6H20. . i 

24.5 

52 

11.9 

NaClOs 

100 

54 

410 

Ca(N03)2.4H20 

18.5 

56 

8.86 

Mg(N 0 a) 2 . 6 H 20 

18.5 

56 

8.86 

KI 

100 

56.2 

427 

NaBr. 2 H 20 

20 

58 

10.1 

Mg(CiH,0j)2.4H20 

20 

65 1 

11.3 

NaNOa 

20 

66 

11.5 

NH 4 CI and KNO 3 

30 

68.6 

21.6 

KBr . . . i 

100 

69.2 

' 526 

NH.ClandKNO, ! 

25 

71.2 

16.7 

NH 4 CI and KNO,. 

20 

72.6 

12.6 

NaClO, 

[ 20 

75 

13.0 

(NH4)2S04 

i 108. 

75 

754 

NaCaHgOa.SHaO 

20 

76 

13.2 

H 2 C 2 O 4 . 2 H 2 O 

20 

76 

13.2 

NajSjOj.SHsO 

20 

78 

13.5 

NH 4 CI 

20 

79.5 

13.8 


♦ Unetftble form. 
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CONSTANT HUMTOITY (Continued) 


Solid phase 

*• 0 . 

% 

humidity 

Aq. 

tension 

NH 4 CI 

25 

79.3 

18.6 

NH«'C1 

30 

77.6 

24.4 

(NH4)jS04 


81 

14.1 

(NK 4 )*S 04 

25 

81.1 

19.1 

(NH4)2804 


81.1 

25.6 


20 

84 

14.6 

T 11 S 64 

104.7 

84.8 

768 

KHS 04 

■EShH 

86 

14.9 

NsiCOa-lOHiO 

24.6 

87 

20.9 

BaCl,.2H20 

24.6 

88 

20.1 

KjCrOi 

20 

88 

15.3 

Pb(NOi)i 

■nrn 

88.4 

760 

ZnS04.7H20 

20 


15.6 

NasGOi.lOHiO 

18.5 

92 

14.6 

NaBrOs 


92 

16.0 

KiHPOi 

20 

92 

16.0 

NH 4 H 2 PO 4 


92.9 

29.3 

NH 4 H 2 PO 4 . 

25 


21.9 

Na 2 S 04 . IOH 2 O 

20 

93 

16.1 

NH.H,PO. 


93.1 

16.2 

,0 

5 

94.7 

6.10 

NajSdj.THjO 

20 

95 

16.5 

Nft,HP0..l'2H,0 


95 

16.5 



96.6 

734 

Pb(N0i)2 


98 

17.0 

CaS04.5Hj0 


98 


TINO, 

BTTiKB 

98.7 

759 

TlCl 

100.1 

99.7 

761 



CONSTANT HUMIDITY WITH SULFURIC ACID 
SOLUTIONS 

TliP relative humidity and pressuie of aqueous vapor of aii iu eciuililiriuin 
( omiitions above aqueous solutions of sulfuiie acid aie given below 


I len.sity of 


V apor 

Density of 


Vapoi 

acid 

solution 

huriudit V i 

J 

pres.su re 
at 20°n 

aeui 

solution 

humidity 

pressuie 
at 20 

1 00 

100.0 

17 4 

1 30 

58 3 

10 1 

1.05 

97.5 I 

17 0 

1 35 

47 2 

8 3 

1.10 

93 9 

16 3 

1 40 

37 1 

6 5 

1.16 

88 8 

16 4 

1 60 

18 8 

3 3 

1.20 

80 5 

i 14 0 

1 60 

8 5 

1.5 

1 .26 

70 4 

i 12 2 

1 70 

3 2 

0 6 
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SOUND 

VELOCITY OF SOUND 

Solids 


Approximate values. 
(From Smithsonian Tables.) 


Substance 

Temp. 
® C 

Veloc., 
meters 
per sec. 

'Veloc., 
feet 
per sec. 

Observer 

Metals: 





Aluminum 


6104 

16740 

Masson 

Brass . .... 


3500 

11480 

Various 

Cadmium 


2307 

7570 

Masson 

Cobalt 


4724 

15500 

Masson 

Copper 

20 

3660 

11670 

Wertheim 

Copper 

100 

3290 

10800 

Wertheim 

Copper 

Gold, soft 

200 

2960 

9690 

Wertheim 

20 

1743 

6717 

Wertheim 

Gold, hard 


2100 

6890 

Various 

Iron and soft steel. . . 


5000 

16410 

Various 

Iron 

20 

5130 

16820 

Wertheim 

Iron 

100 

6300 

17390 

W’ertheim 

Iron 

200 

4720 

15480 

Wertheim 

Iron cast steel. 

20 

4990 

16360 

Wertheim 

Iron cast steel 

200 

4790 

15710 

Wertheim 

Lead 

20 

1227 

4026 

Wertheim 

Magnesium . 

Nickel 


4602 

15100 

Melde 


4973 

16320 

Masson 

Palladium. 


3150 

10340 

Various 

Platinum. 

20 

2690 

8815 

Wertheim 

Platinum 

100 

2670 

8437 

Wertheim 

Platinum . 

200 

2460 

8079 

Wertheim 

Silver 

20 

2610 

8563 

Wertheim 

Silver ... 

100 

2640 

8658 

Wertheim 

Tin . 


2500 

8200 

Various 

Zinc 


3700 

12140 

Various 

Various: 





Brick 


3652 

11980 

Chladni 

Clay rock 


3480 

11420 

Gray and Milne 

Cork 


500 

1640 

Stefan 

(iranite 


6000 

19685 


Marble . . . 


3810 

12500 

Gray and Milne 

Paraffin 

* 15 

1304 

4280 

Warburg 

Slate . 


4510 

14800 

Gray and Milne 

Tallow 

‘ 16 

390 

1280 

Warburg 

Glass, from 


6000 

16410 

Various 

Glass, to 


6000 

19690 

Various 

Iv ory 


3013 

9886 

Ciccone & Campanile 

Vulcanized rubber. 

' 0 

i 54 

177 

Exner 

Wax , 

17 

880 

2890 

Stefan 

Woods: 





Ash, along the fiber . 


4670 

16310 

Wertheim 

Ash, across the rings 


1390 

4570 

Wertheim 

Ash, along the rings 
Beech, along the fiber. 


1260 

4140 

Wertheim 


3340 

10960 

Wertheim 

Elm, along the fiber. . 


' 4120 

13516 

Wertheim 

Fir, along the fiber, . . . 


4640 

15220 

Wertheim 

Maple, along the fiber. 
Oak, along the fiber . 


4110 

13470 

Wertheim 


3850 

12620 

Wertheim 

Pine, along the fiber. 


3320 

10900 

Wertheim 

Poplar, along the fiber . . 
Sycamore, along fiber . 


4280 

14050 

Wertheim 


t 4460 

14640 

Wertheim 
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VELOCITY OF SOUND (Continued) 

Liquids and Gabf.b 
(From Smithsonian Tables.) 


Siibstanco 

Temp. 
° C 

Veloc., 

meters 

Veloc., 

feet 

Observer 


l>er sec. 

per sec. 


Liquids* 





Alcohol, 95 

12.5 

1241. 

4072. 

Dorsing, 1908 

Alcohol 

20.6 

1213. 

3890. 

Dorsing, 1908 

Ammonia, cone 

16. 

1663. 

6456. 

Dorsing, 1908 

Benzine . . 

17. 

1166. 

3826. 

Dorsing, 1908 

Carbon bisulfide. ‘ 

16. 

1161. 

3809. 

Dorsing, 1908 

Chloroform.. 

15. 

983. 

3226. 

Dorsing, 1908 

Ether 

16. 

1032. 

3386. 

Dorsing, 1908 

NaCl, 10 sol 

15. 

1470. 

4823 

Dorsing, 1908 

NaCl, 15‘7 sol. 

15 

1630. 

5020 

Dorsing, HK)8 

NaCl, 20^; sol.. . 

16. 

1650 

5414 

Dorsing, 1908 

Turpentine oil . 

15 

1326. 

4361 . 

Dorsing, 1908 

Water, air-free 

13. 

1441 . 

4728. 

Dorsing, 1908 

Water, air-free. 

19. 

1461. 

4794 

Dorsing, 1908 

Water, air-free. 

31. 

1605. 

4938 

Dorsing, 1908 

Water, Lake Geneva 

9. 

1435. 

4708. 

Colladon-Siurm 

Water, Seme River 

16 

1437. 

4714 1 

Wertheim 

Water, Seine River 

30 

1528 

6013 

Wertheim 

Water, Seine River 
Gases: 

GO 

1724 

5657. 

Wertheim 

Air, dry, COa-free 

0. 1 

331 78 

1088 5 

Rowland 

Air, dry 

0. 

331 36 

1087 1 

Violle, 1900 

Air, dry, COs-free 

0. 

331 92 

1089 0 

Tluosen, 1908 

Air 1 atmosphere. 

0. 

331 7 

1088 

Mean 

Air 25 atmospheres 

0 

332 0 

1089 

Mean (Witkowski) 

Air 50 atmospheres 

0 

334 7 

1098 

Mean (Witkowski) 

Air 100 atmospheres 

0 

350 6 

1150 

Mean (Witkowski) 

Air 

20 

344 

1 1129 


Air 

100. 

386 

1 1266 

Stevens 

Air . . . 

500. 

653 

1814 

Stevens 

Air 

1000 

700 

1 2297 

Stevens 

Ammonia 

0. 

416 

1361 . 

Masson 

('arbon monoxide 

0. 

337 1 

1106 

Wullner 

Carbon dioxide 

0. 

258 0 

846 

Biirkendahl, 1906 

Carbon disulfide 

0 

189 

; 606 

Masson 

Chlorine 

0 

205 3 

1 674 

Strecker 

Ethylene 

Hydropen 

0 

314 

1030 

i Dulong 

0 

1269 5 

4165 

Dulong 

Illuminating gas 

0 

490 4 

160f) 

Zoch 

Methane 

0. 

432 

1417. 

Masson 

Nitric oxide 

0 

325 

1066. 

Masson 

Nitrous oxide 

0. 

261 8 

859 

Dulong 

^ Oxygen 

0. 

317.2 

1041. 

Dulong 

Vapors* 

\lcoho! 

0 

230 6 

756 

Masson 

Ether 

0 

179.2 

588 

Masson 

Water 

0. 

401 

1316 

Masson 

Water 

100. 

404 8 

1328 

Treits, 1903 

Water 

130. 

424 4 

1392 

Treits, 1903 


1028 





MUSICAL SCALES 

Equal Tempered Chromatic Scale 

A 4 » 440 

American Standard pitch. Adopted by the American Stan<lards 
Association in 1936 



Fre- 

quency 


1046. 

50 

1108. 

,73 

1174 

66 

1244. 

51 

1318 

51 

1396. 

,91 

1479. 

,98 

1567. 

98 

1661. 

22 

1760 

00 

1864. 

66 

1975 

53 

2093 

00 

2217. 

46 

2349 

32 

2489 

02 

2637 

02 

2793 

83 

; 2959 

QCt 

1 3135 

96 

3322 

44 

i 3520 

00 

! 3729 

31 

I 3951 

07 

1 4 I 861 , 

.01 



FIqual Tempered Chromatic Scale 


A 4 = 435 

Inteniaf tonal Pitch, adopted 1891 
















MUSICAL SCALES (Continued) 

Scientific ok Just Scale 

C 4 » 256 


Note 

1 

Fre- 

quency 

Note 

Fre- 

quency 

Note j 

Fre- 

quency 

Note 

Fre- 

quency 

Co 

16 ! 

C 2 

64 

C 4 

256 

Co 

1024 

Do 

18 

Di 

72 

Di 

288 

Do 

1152 

Do 

I 20 

E-! 

80 

E 4 

320 

Eo 

1280 

Fo 

21.33 

F> 

85 33 

F4 

341 . 33 

Fo 

1365 33 

Go 

24 

Ga 

06 

G 4 

384 

Go 

1536 

Ao 

26.67 

A a 

106 67 

A 4 

426 67 

Ac 

1706.67 

Bo 

30 

B> 

120 

B 4 

480 

Bo 

1920 

Cl 

32 

C3 

128 

Ca 

512 

Ct 

2048 

Di 

36 

Da 

144 

D6 

576 

Di 

2304 

El 

40 

Ea 

160 

Eo 

640 

Ei 

2560 

Fi 

42 67 

Fa 

170 67 

F6 

682.67 

Fi 

2730 67 

Gi 

48 

Ga 

192 

Ga 

768 

Gi 

3072 

Ai 

53 33 

As 

213.33 

Aa 

853 33 

Ai 

3413.33 

Bi 

60 

Ba 

240 

Ba 

960 

Bi 

3840 







Ch 

4096 


1930 





SOUND ABSORPTION 

Tablk I. — General Building Materials 


SOUND ABSORPTION 
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• — General Building Materials (Continued) 

Mfitonal ! C Coefficients 

_ I 128 512 


SOUND ABSORPTION (Continued) 
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Cast units composed of small uniform mineral particles held 1. Cemented to plaster board. Considered equivalent to cement- 
together with Portland cement. ing to plaster or concrete ceiling. 


SOUND ABSORPTION (Continued) 




1933 



Table II. — Special Acoustical Materials (Continued) 


SOUND ABSORPTION (Continued) 




Table II. — Special Acoustical Materials (( ontinued) 


SOUND ABSOKPTION (Continued) 
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II. — Special Acoustical Materials (Continued) 


SOUND ABSOKPTION (ConOnued) 
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Table II. — Special Acoustical Materials (Continued) 


SOUND ABSORPTION (Con^lnttetf) 



ELECTRICITY AND MAGNETISM 


SPARK-GAP VOLTAGES 

Based on results of the American Institute of Electric Engineers 
Air at 760 mm, 25® C. 


Peak 

voltage, 

kilovolts 

Diameter of spherical electrodes, cm 

Needle 

points 

2.5 

5 

10 

25 


Length of spark gap cm 

5 

0.13 

0 15 

0 15 

0.16 

0.42 

10 

0.27 

0.29 

0 30 

0 32 

0.85 

15 

0.42 

0.44 

0.46 

0.48 

1.30 

20 

0 58 

0.60 

0.62 

0.64 

1.75 

25 

0.76 

0 77 

0.78 

0 81 

2.20 

30 

0.95 

0.94 

0 95 

0.98 

2.69 

35 

1 17 

1 12 

1.12 

1 15 

3 20 

40 

1.41 

1.30 

1.29 

1.32 

3.81 

45 

1 68 

1.50 

1.47 

1 49 

4.49 

50 

2.00 

1.71 

1.65 

1.66 

5.20 

60 

2 82 

2.17 

2.02 

2.01 

6.81 

70 

4 05 

2.68 

2 42 

2 37 

8 81 

80 


3 26 

2 84 

2.74 

11 1 

90 


3.94 

3.28 

3 11 

13.3 

100 


4.77 

3.75 

3.49 

15 5 

110 


5 70 

4.25 

3.88 

17.7 

120 


7 07 

4 78 

4.28 

19.8 

130 



5 35 

4.69 

22 0 

140 



5 97 

5 10 

24.1 

150 



6 64 

5 52 

26.1 

160 



7.37 

5.95 

28 1 

170 



8 16 

6.39 

30 1 

180 



9.03 

6.84 

32 0 

190 



10 0 

7 30 

33.9 

200 



11 1 

7.76 

35.7 

210 



12 3 

8.24 

37.6 

220 



13.7 

8 73 

39.5 

230 


1 

15 3 

9.24 

41 4 

240 




9 76 

43 3 

250 




10 3 

45.2 

300 

i 



13 3 

54.7 


CORRECTIONS FOR TEMPERATURE AND PRESSURE 

Values found in the above table may be corrected for temperature and 
pressure by multiplying the values given by the appropriate correction factor 
found below : 


Pressure mm 


Temp. 

®C. 

720 

740 

760 

780 

0 

1.04 

1.06 

1.09 

1.12 

10 

1.00 

1.02 

1.06 

1.08 

20 

096 

0.99 

1.02 

1.04 

30 

0.93 

0.96 

0.98 

1.01 


1056 





SPECIFIC INDUCTIVE CAPACITY 

Solids 

Atmoipherie temperatures except. where noted. 
(From Smithsonian Tables.) 


Substance. 

Wave 

length. 

specific 

inductive 

capacity. 

Observer. 

Asphalt 

QO 

2.68 

V. Pirani, 1903 

Caoutchouc 

00 

2.22 

Gordon, 1879 

Calcspar: 



JLto axis 

00 

8.49 

Fallinger, 1902 

II to axis 

00 

7.56 

Fallinger, 1902 

Diamond 

00 i 

16.5 

V. Pirani, 1903 

Ebonite 

00 i 

2.72 

Winklemann, 1889 

Glass flint, extra 




heavy 

00 

9.90 

Hopkinson, 1891 

hard crown 

00 

6.96 

Hopkinson, 1891 

lead (Powell) 

00 

5. 4-8.0 

Gray-Dobbie, 1898 

Jena, barium 

00 

7. 8-8. 5 

Lowe, 1898 

Gutta percha 

Ice-5*C 

1200 

3. 3-4. 9 
2.85 

(submarine-data) 
Thwing, 1894 

-18° 

5000 

3.16 

Abegg, 1897 

-190° 

75 

1.76-1.88 

Behn-Kiebitz, 1904 

Iodine, cryst 

75 

4.00 

Schmidt, 1903 

Marble, Carrara 

75 

8.3 

Schmidt, 1903 

Mica 

00 

5.66-5.97 

Elsas, 1891 

Mica, Canadian am- 



ber 

00 

3.0 

E. Wilson 

Paraffin 

00 

2.10 

Zietkowski, 1900 

Phosphorus, yellow. 

75 

3.60 

Schmidt, 1903 

Porcelain, hard 




(Royal Berlin) . . 

00 

5.73 

Starke, 1897 

Quartz : 



Fallinger, 1902 

Xto axis 

00 

4.69 

II to axis 

00 

5.06 

Fallinger, 1902 

Selenium 

00 

6.13 

Vonwiller-Mason, 1907 

Shellac 

00 

3.10 

Winkelmann, 1889 

Sulphur, amorphous. . 

00 

3.98 

V. Pirani, 1903 

Sulphur, cast, fresh . . 

00 

4.22 

V. Pirani, 1903 

Wood, dry: 




red beech 

00 

4.83-2.51 


red beech 

00 

7.73-3.63 


oak 

00 

4.22-2.46 


oak 

CO 

6.84-3.64 






SPECIFIC , INDUCTIVE CAPACITY (Contiiiudd) 

Gases 


The specific inductive capacity of a vacuum is taken as um^y. Wave- 
lengths of the measuring current greater than 10*000 cm. 

(Dieleotrio constant.) 


Gas. 

Temp. 

« C. 

Pressure 
in atmos- 
pheres. 

Specific 

inductive 

capacity. 

Observer. 

Air 

0 

1 

1.000590 

Boltzmann* 1875 

Air 

19 

20 

1.0108 

Tangl, 1907 

y^ir 


40 

1.0218 

Tangl, 1907 

yyir 


60 

1.0330 

Tangl, 1907 

yVir 


80 

1.0439 

Tangl, 1907 

Air 


100 

1.0548 

Tangi; 1907 

Ammonia 

20 

1 

1.00718 

Badeker, 1901 

Carbon bisulphide . . 

0 

1 

1.00290 

Klemen6i6 

Carbon bisulphide . 

100 

1 

1.00239 

Badeker 

Carbon dioxide. . . . 

0 

1 

1.000985 

Klemen6i6 

Carbon dioxide 

15 

10 

1.008 

Linde, 1895 

Carbon dioxide. . . . 


20 

1.020 

Linde, 1895 

Carbon dioxide. . . . 


40 

1.060 

Linde, 1895 

Carbon monoxide. . 

’ ‘6 

1 

1.000690 

Boltzmann 

Ethylene 

0 

1 

1.00131 

Boltzmann 

Hydrochloric acid. . 

100 

1 

1.00258 

Badeker 

]^drogen 

0 

1 

1.000264 

Boltzmann 


0 

1 

1.000944 

Boltzmann 

Nitrous oxide (NjO). 

0 

1 

1.00116 

Boltzmann 

Nitrous oxide (N 2 O). 

15 

10 

1.010 

Linde, 1895 

Nitrous oxide (N 2 O). 


20 

1.025 

Linde, 1895 

Nitrous oxide (N 2 O). 


40 

1.070 

Linde, 1895 

Sulphur dioxide .... 

0’ 

1 

1.00993 

Badeker 

Sulphur dioxide .... 

0 

1 

1.00905 

Klemen6i5 

Water vapor 

145 

1 

1.00705 

Badeker 


Liquids 

Where the vrave-length is not specified it is greater than 10,000 cm. 


Liquid. 

Temp. 

® C. 

Wave 

length, 

cm. 

Specific 
induc- 
tive ca- 
pacity. 

Observer. 

Acetic acid 

18 

00 

9.7 

Francke, 1893 

Acetone 

0 

OQ 

26.6 

Abegg, 1897 

Air 

Alcohol: 

-191 

00 

1.43 

V. Pirani, 1903 

amyl 

0 

00 

17.4 

Abegg-SeitZj 1899 

amyl 

+20 

00 

16.0 

Abegg-Seitz, 1899 

ethyl 

frozen 

oo 

2.7 

Abegg-Seitz, 1899 

ethyl 

-120 

on 

54.6 

Abegg-Seitz, 1899 


1940 






SPECIFIC INDUCTIVE CAPACITY (Contintted) 


Liquids (Continued) 


Liquid. 

Temp. 

® C. 

Wave 

lencth, 

cm. 

Specific 
indue* 
tive ca- 
pacity. 

Observer. 

Alcohol: 

ethyl 

~80 

00 

44.3 

Abegg-^eitz, 1899 

ethyl 

-40 

00 

35.3 

Abegg-Seitz, 1899; 

ethyl 

0 

00 

28.4 

Ab^>Seitz, 1899 
Abegg-Seitz, 1899 

ethyl 

4-20 

00 

25.8 

ethyl 

17 

200 

24.4 

Drude, 1896 

ethyl 

17 

75 

23.0 

Drude, 1896 

ethyl 

17 

53 

20.6 

Marx, 1898 

ethyl 

17 

4 

8.8 

Marx, 1898 

ethyl 

17 

0.4 

5.0 

Lampa, 1896 

methyl 

0 

00 

35.0 

Abegg-Seitz, 1899 

methyl 

4-20 

00 

31.2 

Abegg-Seitz, 1899 

propyl 

0 

00 

24.8 

Abegg-Seitz, 1899 

propyl 

+20 

00 

22.2 

Abegg-Seitz, 1899 

Ammonia 

-34 

75 

21-23 

Goodwin-Thomp- 

Amyl acetate 

19 

00 

4.81 

son, 1899 

Lowe, 1898 

Anilin 

18 

00 

7.316 

Turner, 1900 

Benzol (Benzene). , . 

18 

00 

2.288 

Turner, 1900 

Bromine 

23 

84 

3.18 

Schlundt 

Carbon bisulphide . . 

20 

00 

2.626 

Tangl, 1903 

Carbon dioxide. . . . 

-5 

00 

1.60 

Linde, 1895 

Chlorine 

-60 


2.15 

Linde, 1895 

Chloroform 

18 

00 : 

5.2 

Turner, 1900 

Ethyl ether 

0 

00 

4.68 

Abegg, 1897 

Tangl, 1903’ 

Ethyl ether 

20 

00 

4.30 

Glycerine 

15 

1200 

56.2 

Thwing, 1894 

Hydrogen peroxide 
46%inH20.. . . 

18 

75 

84.7 

Calvert, 1900 

Hydrogen sulphide. 

1 10 

00 

5.93 

Eversheim, 1904 

Nitrous oxide, N 2 O 

-88 

00 

1.93 

Hasenhdrl, 1900 

Oils: 

castor 

11 

00 

4.67 

Arons-Rubens, 

cottonseed 

14 

00 

3.10 

1892 

Salvioni, 1888 

linseed 

13 

00 

3.35 

Salvioni, 18^ 

olive 

20 

00 

3.11 

Heinke, 1896 

petroleum 

sperm 

“26 

2000 

00 

2.13 

3.17 

Marx 

Hopkinson, 1881 

turpentine 

20 

<x> 

2.23 

Hopkinson, 1^1 

Oxygen 

-182 

00 

1.49 

Fleming-Dewar, 

1896 

Phenol 

48 

73 

9.68 

Drude, 1896 

Sulphur dioxide .... 

20 

00 

14.0 

Eversheim, 1904 

Water 

18 


81.07 

Turner, 1900 


1941 




SPARKING POTENTIAL OR DIELECTRIC STRENGTH 

Vabious Insulators. 


Potential to puncture in kilovolts per centimeter, 1 kilovolt =» 1000 volte. 


Substance. 

Thickness 
used mm. 

Kilovolts 
per cm. 

Air, liquid 


40-90 

Ebonite 


300-1100 

Fiber 


20 

Glass 


300-1500 

Guttapercha 


80-200 

Kerosene 

i.6 

164 

Linen, varnished 


100-200 

Mica 

0.1 

1500-2200 

Mica 

1.0 

300-700 

Oils: 



castor 

0.2 

190 

castor 

1.0 

130 

cottonseed 


70 

lard 

0.2 

140 

lard 

1.0 

40 

linseed, raw 

0.2 

185 

raw 

1.0 

90 

boiled 

0.2 

190 

boiled 

1.0 

80 

lubricating 


50 

olive 

0.2 

170 

olive 

1.0 

75 

paraffin 

0.2 

215 

paraffin 

1.0 

160 

sperm, mineral 

0.2 

180 

mineral 

1.0 

85 

natural 

0 2 

195 

natural 

1 0 

90 

turpentine 

0.2 

160 

turpentine 

1.0 

1 no 

Papers: 



beeswaxed 


770 

blotting 


150 

Manilla 


25 

paraffined 


500 

varnished 


100-250 

Paraffin: 

1 


melted 


75 

solid, melt, point 43® 


350 

solid, melt, point 70® 


450 

Rubber 


160-500 

V aseline 


90-130 

Xylol 

0.2 

140 

Xylol 

1.0 

80 


1942 



ELECTROMOTIVE FORCE AND COMPOSITION OF VOLTAIC CELLS 

Btandabd Cells 
(From Smithsonian Tables.) 


VOLTAIC CELLS 
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ELECTROMOTIVE FORCE Ain> COMPOSITION OF VOLTAIC CELLS (Contimiad) 

Doublb Fluid Cills (Continued) 





CONTACT POTENTIALS « 

Potential of metal at left minui potential of metal at top In volts. The values are riven 
for room temperature and for pressures, indicated by the supersoript. Figures indloate 
p»‘es8ure in mm Of Hg, , vacuum, atmospheric pressure. The figures are for fresh 
surfaces. 



Brass 

Plati- 

num 

Other 

metals 


Brass 

Plati- 

num 

Other 

metals 

Aluminum 

+1.04v*c 

+1.20 

Fe, +0.87 
Zn, +0.20 

CuO 



Na, -2.52 


Gold . . . 

-0.23at*“ 


Antimony 




Iron 

+0.24v~5 


Zn, - 0 . 06 v»c. 

Bismuth 

+0.07»tm. 

+o.a5 


Lead . 

+0.41*tm. 


Cadmium. 

n*H-NH3 



Hg, -0.22-06 
Cu, + 079 

Magnesium. 
Mercury.. . 

+1.47v*c 

+1.06 

Sb, -0.26 » ’ 

C + Hj . 


. 

Cu, +.096 

Nickel .... 

lf0.1^tm 


Zn, +0.17 « 

C + N 2 . 

C + COz. 



Cu, +.129 
Cu, +.130 
Cu, +.136 
Cu, +.142 
Cu, +.155 

Hatinum. . . 
Potassium. . 

— 0.32»tm. 

+2.8 

C -f NO. . 
C + O 2 ... 



Silver, . . 

+0.05^ • 

_0.35»tm. 


C + Oa. . . 


i 

Sodium .... 

+2.40 

+0.62 


Copper. . 

4-0.10^*c 

+0.13 

Tin. . . . 



CuO 

---0.04*tni. 


Li, -1.52 ’ 

^c. 


+0.90 



* Coconut charcoal saturated with the gas named. 


DIFFERENCE OF POTENTIAL BETWEEN METALS IN 
SOLUTIONS OF SALTS 

The table gives the differenoe in potential in hundredths of a volt between 
sine in a normal solution of sulphuric acid and the metal named at the 
head of the columns in the solution named at the side. The signs given 
refer to the external difference of potential. 

(Magnanini.) 


Difference of potential in centivolts. 


Strength of the solution in 
gramme molecules per liter. 

Zinc' 

Cad- 

mium. 

Lead. 

Tin. 

Cop- 

per. 

Silver. 

0.5 Sulphuric acid 

1.0 Sodium hydroxide. . . . 

0.0 

36.6 

51.8 

51.3 

tffi— 

121.3 

-32.1 

19.5 

31.8 


80.2 

95.8 

1.0 Potassium hydroxide. . 

-42,6 

15.6 

32.0 


Kim 

104.0 


1.4 

36.6 

60.8 

51.4 

101.3 



11.8 

31.9 

42.6 

31.1 

81.2 

105.7 


11.5 

32.3 

61.0 

40.9 

95.7 

114.8 


72.8 

61.1 

78.4 

68.1 

123.6 

132.4 


1.8 

34.7 

61.0 

40.9 

95.7 

114.8 

0 . 2 Potassium chlorate . . . 

lligliiM 

39.9 

53.8 

57.7 

105.8 

120.8 



32.4 

51.8 

50.0 

81.2 

KlOflrK 



31.9 

51.2 


80.9 

BMItl 

1 . 0 Potassium chloride . . . 

BHHHI 

82.1 

51.6 

52.6 

81.6 

107.6 


1(U5 










ELECTROCHEMICAL EQUIVALENTS 
OF THE ELEMENTS 


By G« A. Roush 


Ele- 

ment 

Va- 

lence 

Mg 

per 

coulomb 

Cou- 
lombs 
per nig 

Grams 

per 

anip.-hr. 

Amp. -hr. 
per 
gram 

Lb./ 1000 
amp.-hr. 

Amp.-hr, 
per lb. 

A 

n 

0.41393 

2.41585 

1.49014 

0.67108 

3.28519 

304.396 

Ab 

7 

0.32717 

3.05656 

1.17770 

0.84904 

2.59656 

385. J 30 

Ac 

3 

0.78411 

1 27535 

2.82350 

0.35436 

6 22330 

160 659 

Ag 

1 

1 . 1 17931 

0.89451 

4.02454 

0.24848 

8.87259 

112.707 

Al 

3 

0.09316 

10.73415 

0.33,535 

2.98171 

0.73935 

1352.450 

As 

5 

0. 15254 

6.44106 

0.55891 

1.78915 

1.23219 

811.560 


3 

0.2587<? 

3.86464 

0.93153 

1.07351 

2.05366 

486.936 

Au 

3 

0.68117 

1.46805 

2.45233 

0.4077.9 

5.40634 

184.973 


1 

2 . 0AZ52 

0.48935 

7.35665 

0.1369,9 

16.21571 

01.657 

B 

3 

0.03737 

26.7560;8 

0.13455 

7 . 43233 

0.29663 

3371.301 

Ba 

2 

0.71171 

1.40507 

2.56216 

0.39030 

5.64855 

177.035 

Be 

2 

0.04674 

21.30655 

0.16835 

5.94355 

0.37093 

2695.963 

Bi 

5 

0.43316 

2.30861 

1.56935 

0.64128 

3.43784 

290.880 


3 

0.72193 

1.38517 

2.59896 

0.. 3847 7 

5 72973 

174 525 

Br 

1 

0.82815 

1.2075;^ 

2.98133 

0.33542 

6.57269 

152. 145 

C 

4 

0.03111 

32.13,950 

0.11201 

8.92775 

0.24694 

4049.555 


2 

0.06223 

16.06004 

0.22403 

4.46,357 

0.49385 

2024.77,9 

Ca 

2 

0,20767 

4.81537 

0.74761 

1.33760 

1.04819 

606.736 

Cb 

5 

0. 1925^ 

5.193J80 

0.69321 

1.44255 

1 . 52835 

654.333 

Cd 

2 

0.58244 

1.71695 

2.09677 

0.47692 

4.62255 

216.329 

Ce i 

3 

0.48404 

2.06594 

1.74255 

0.57387 

3.84166 

260. 30 ^ 

Cl 

1 1 

0.36743 

2.72161 1 

1.32275 

0.75600 

2.91616 

342.917 

Co 

2 

0.30536> 

3.2745^ 1 

1.09931 

0.90966 

2.42356 

412.617 

Cr 

S i 

0.08983 

10.13347 1 

0.32335 

3.09235 

0.71293 

1402.665 


3 ! 

0.17965 

5.56634 

0.64676 

1.54615 

1 . 42555 

701.334 

Cs 

1 

1.37731 

0.72G06 

4.95830 

0.20168 

10.93115 

91 481 

Cu 

2 

0.32935 

3.03G03 

1.18576 

0.84,334 

2.61416 

382 533 


1 

0.65875 

1.5180/ 

2.371,53 

1 0.42167 

5.22831 

191 . 266 

D2 

1 

0.020878 

47.89771 

0.075160 

13.304.93 

0. 16570 

6035.011 

Dy 

3 

0.56069 

1.78361 

2.01840 

1 0.49,542 

4.44901 

224.886 

Er 

3 

0.57907 

1.72691 

2.08464 

0.47970 

4.59585 

217.585 

Eu 

3 

0.52504 

1.9046/ 

1.89016 

0.52906 

4.16705 ' 

241 911 

F 

1 

0.19685 

5.07805 

0.70881 

1 41053 

1 . 56265 

639.937 

Fe 

3 

0.19291 

5.18353 

0.69451 

1 43957 

1 .,53113 

653 114 


2 

0.28935 

3.45565 

1.04176 

0 95991 

2,29669 

435.409 

Ga 

3 

0.2408S 

4.15233 

0.86695 

1. 1.5343 

1.91137 

523. 154 

Gd 

3 

0,5417^ 

1.84573 

1.95046 

0.61270 

4.30003 

232.737 

Ge 

4 

0.18805 

5.31650 

0.67710 

1 4765.0 

1.49275 

; 669.906 

H 

1 

0.010446 

95.73331 

0.037605 

20.59256 

0.082904 

12062.153 

He 

n 

0.04147 

24.11304 

0. 14930 

6.698/'>4 

0.32914 

3038.150 

Hf 

4 

0.46265 

2.16135 

1.66570 

0.600,95 

3.67233 

272.313 

Hg 

2 

1.03945 

0.96207 

3.74195 

0.26724 

8.24955 

121 .215 


1 

2.07885 

0.48103 

7.48,390 

0. 13.362 

16 49917 

6f) . 609 

Ho 

3 

0.56974 

1.7.5515 

2.05107 

0 48755 

4.5218 

221 149 

I 

1 

1.31525 

0.76032 

4.73484 

0.21120 

10.43853 

95.799 

n 

3 

0.5045J? 

1.98355 

2.723,93 

0., 5.5050 

3.903,76 

272 . 539 

In 

3 

0.39641 

2.52266 

1.42707 

0.70074 

3. 14614 

317 849 

Ir 

4 

0.50026* 

1.99806 

1 . 80005 

0.5,5.546 

3.97035 

251 . 865 

K 

1 

0.40514 

2.46825 

1 . 45850 

0.68.563 

2.21545 

310.995 

Kr 

n 

0 . 86736 

1.15303 

3.12340 

0.32036 

6.88390 

145.i?66 
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ELECTSOCWBMICAL BQVITALBNTS 
OF THE 1S.EMENTS C€oiltlnue4) 


Ele- 

ment 

Va- 

lence 

Mg 

per 

coulomb 

Cou- 
lombs 
per mg 

Grams 

per 

amp.-hr. 

Amp.-hr. 

per 

gram 1 

Lb./lOOO 

aiUp.-hr. 

Amp.-hr. 
per lb. 

La 

3 

0.47986 

2.0839S 

1.72750 

0.57887 

3.80840 

262.67/ 

Li 

1 

0.07192 

13.90499 

0.25890 

3.86247 

0.67079 

1751 . 099 

Lu 

3 

0.60446 

1.65439 

2.17604 

0.45955 

4.79734 

208.449 

Ma 

7 

0. 144 7S 

6.90995 

0.521:8/ 

1.91990 

1.14009 

870.393 

Mg 

2 

0.1260i 

7.93599 

0.45864 

2.20440 

1.000/0 

999.00/ 

Mn 

4 

0.14230 I 

7.027:87 

0.51220 

1.9520:8 

1.1294/ 

885.43/ 


2 

0.2846i 

3.51393 

1.02459 

0.9760/ 

2.2589/ 

442.7// 

Mo 

6 

0.165«0 

6. 03/ i85 

0.59690 

1.67535 

1.31503 

769.035 

N 

5 

0.029032 

34.44449 

0.10452 

9.56795 

0.23042 

438.995 


3 

0.048387 

20.66679 

0.17419 

5.74077 

0.38403 

260.397 

Na 

1 

0.23831 

4.19620 

0.85792 

1.1656/ 

1.89130 

528.713 

Kd 

3 

0.49834 

2.00665 

1.79403 

0.55740 

3.95519 

252.834 

Ne 

n 

0.20915 

4.78125 

0.75294 

1.32813 

1.65995 

602.429 

Ni 

2 

0.30400 

3.28849 

1.09474 

0.91349 

2.41343 

414.340 

0 

2 

0.082902 

12.06250 

0.29845 

3.35060 

0.66796 

1519.850 

Os 

4 

0.4961/ 

2.01597 

1.7860/ 

0.5599/ 

3.93743 

263.970 

P 

5 

0.06421 

15., '574 59 

0.23115 

4.32637 

0.50950 

1962.993 

Pa 

5 

0.59845 

2.08974 

1.72353 

0.5803/ 

3.79.973 

263.177 

Pb 

4 

0.53681 

1 . 86284 

1.93253 

0.51746 

4.26060 

234.719 


2 

1.0736S 

0.93142 

3.86509 

0.25873 

8.52090 

117.367 

Pd 

4 

0.2764je 

3.6179:8 

0.99515 

1.00490 

2.19333 

455.8/3 

Po 

6 

0., 36209 

2.7.57/4 

1.30570 

0.76597 

2.87957 

347.904 

Pr 

3 

0.48677 

2 . 054.39 

1.75237 

0.67065 

3.86333 

258.845 

Pt 

4 

0.50578 

1.97719 

1.82080 

0.64921 

4.01417 

249.117 

Ra 

2 

1.17124 

0.8.5379 

4.21649 

0.23716 

9.29574 

107.576* 

Rb 

1 

0.88580 

1.1 28.9:8 

3.18890 

0.31350 

7.03090 

142.24/ 

Re 

7 

0.27581 

3.62569 

0.99292 

1.00713 

2.1890/ 

456.829 

Rh 

4 

0.26661 

3.75085 

0.95978 

1.04190 

2.11599 

472.690 

Rn 

n 

2.3005;^? 

0.43499 

8.28/97 

0.12075 

18.25990 

54.790 

Ru 

4 

0.26347 

3.79549 

0.94850 

1.05430 

2.09109 

478.333 

s 

0 

0.05537 

18.05.99.9 

0.19934 

5.01694 

i 0.43949 

2275.509 


4 

0.08306 

12.03P.9.9 

0.2990/ 

i 3.34443 

0.65910 

1517.005 


2 

0.1661/ 

6.019.99 

0.5980/ 

1.6723/ 

1.31890 

758.509 

Sb 

5 

0.25235 

3.96273 

0.90847 

1.10075 

2.00289 

L 499,294 


3 

0.42059 

2.37763 

1.5141/ 

0.66045 

3.33805 

299.576* 

Sc 

3 

0.1557,9 

6.41907 

0.56083 

1.78307 

1.23649 

808.79,9 

Se 

0 

0.13637 

7.3,3293 

0.49094 

2.03600 

1.08294 

923.03/ 

Si 

4 

0.07269 

13.759:84 

0.26170 

3.821/9 

0,57695 

1733.357 

Sin 

3 

0.51962 

1.92449 

1.87065 

0. 534.58 

4.12404 

242.49/ 

Sn 

4 

0.30751 

3.25190 

1.10705 

0.90330 

2.44063 

409.733 

Sn 

2 

0.61503 

1.62595 

2.21400 

0.45165 

4.88I24 

204.869 

Sr 

2 

0.45404 

2 . 20244 

1.63455 

0.61170 

3.60359 

277.509 

Ta 

5 

0.37488 

2.6675/ 

1.34957 

0.74098 

2.97520 

336.10/ 

Tb 

3 

0.5499/ 

1.181947 

1.97990 

0.50513 

4.3644r‘ 

229.1/9 

Te 

C 

0.22040 

4.53729 

0.79343 

1.26037 

1.7492/ 

671.689 

Th 

4 

0.60135 

1.66293 

2.16485 

0.46193 

4.77269 

209.629 

Ti 

4 

0.12409 

8.05849 

0.44674 

2.23843 

0.98489 

1015.949 

T1 

3 

0.70601 

1.4164/ 

2.64164 

0.39345 

5.59003 

178.571 

Tm 

3 

0.58515 

1.70807 

2.10G5S 

0.4747/ 

4.644/0 . 

216.337 

U 

6 

0.41117 

2.43209 

1.48023 

0.67557 

3.26169 

306.59/ 
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ELECTKOCHiailCAL BQflHVALBNTS 
OF THE ELEMENTS (Continued) 


Ele- 

ment 

Va- 

lence 

Mg 

per 

coulomb 

Cou- 
lombs 
per mg 

Grams 

per 

amp.-hr. 

Amp.-hr. 

per 

gram 

i 

Lb./lOOO 

amp.-hr. 

Amp.-hr. 
per lb. 

V 

5 

0. 10560 

9.47007 

0 38015 

2.63057 

0.83800 

1193 500 

Vi 

1 i 

2.321 e4 

0.43000 

S. 35648 

0.11907 

18.45500 

54.200 

W 

6 

0.31770 

3.1467.4 

1 . 14404 

0.87400 

2.522/0 

396.403 

Xe 

n 

1.3600;? 

0.73490 

A.S98U 

0.20410 

10.79077 

92.603 

Y 

3 

0.30715 

3.25574 

1 . 10574 

0.90437 

2 43774 

410.2/0 

Yb 

3 

0.59772 

1.6730^ 

2.15170 

0 46473 

4 74380 

210.797 

Zn 

2 

0.33870 

2.96107 

1.21955 

0 81990 

2 68850 

371 945 

Zr 

4 

0.2363;? 

4.23153 

0.85070 

1 . 1754^ 

1 87600 

533 104 


The above compilation is abridged from a complete table published in 
V'olume 73 of the Transactions of the Electrochemical Society, but has been 
corrected to col respond to the 1942 atomic weights as published by the 
American Chemical Society and the best values obtainable for the few 
elements not listed in the ofTicial table; in most cases the only valence 
covered is that which determines the placing of the element in the periodic 
table, though in a few cases the most important valence from an elect lo- 
ohemical standpoint is given precedence, and for a few of the more inmortant 
elements two or moie valences are given; values for elements in the O gioiii» 
of the periodic system are calculated on the basis of unit valence, listed as />, 
to distinguish them from elements with a true unit valence. For uses 
where a moie complete table is required, the reader is referred to the original 
publication. 

Dimts printed in italics may, if desired, be dropped from the 
rounding them off to the nearest preceding digit; such digits have been 
as a matter of convenience ana uniformity m calculating and tabulating, 
but are in excess of the number of significant figures in the primary data, 
and hence do not add to the true accuracy of the results. 

1 This value varies from the basic figure of 1 .1 180 mg because of the round- 
ing off of the value of the Faraday to 96,500 coulombs; other values also 
differ in the same proportion. 

8 This is the second isotope of hydrogen, and is the only isotope included 
in the table, as no others have as yet been isolated to a sufficient degree to 
have their atomic weights determined. 


values, 

carried 


INTEENAL RESISTANCE OF VAEIOUS VOLTAIC 
CELLS 


The internal resistance is subject to large variations; the values given 
can be considered only approximate. 


Cell 

Resistance, 

ohms 

Cell 

Resistance, 

ohms 

Edison-Lalande . . 

0 03 

Grove 

0 1-0.2 

Daniell . . 

0 85 

Bunsen 

0 1-0.2 

Gravity 

1-5 

Bichromate . 

0.08-0 40 

Silver chloride . . 

4. 

Storage 

0.004-0.02 

Dry cell 

0.05-0.10 

Clark standard . . . 

20-50 

Leclaiich6. .| 

0.4-0. 2 

Weston standard. . 

20-50 
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IONIZATION POTENTIALS 

The Elements 

The following table fpves the ionisation potentials in volts for the dements 
in the atomic state. The degree of ionisation is indicated by the numerals 
I, II, etc. Doubtful values are indicated by parentheses. 


Ionisation potential, volts 


El. 

Al. 

No. 








I 

II 

III 

IV 

V VI 

A 

Ac 

18 

89 

15.68 

27.76 

40.75 

(61) 

(78) 

Ag 

47 

7.642 

21.4 

35 9 



Al 

13 

6 96 

18 74 

28.31 

il9 37 

163.4 

As 

33 

10.6 

20.1 

28.0 

49.9 

62.6 


79 

9 18 

10.95 




B 

6 

8.257 

26.00 

37.75 

258.1 

338 6 

Ba 

66 

5 19 

9 96 




Be 

4 

9.28 

18.12 

i63 i 

216 6 


Bi 

83 

8.0 

16.6 

25 42 

46 1 

65 7 

Br 

36 

11 80 

19.1 

26 7 

(60) 


C 

6 

11 217 

24.27 

47.65 

64 22 

390 i 

Ca 

20 

6.09 

11.82 

60 96 

69 7 


Cb 

41 



24 2 


49.3 

Cd 

48 

8 96 

16.84 

38.0 



Ce 

68 

6 64 

14.8 


(30.5) 


Cl 

17 

12 952 

23 67 

39.69 

63 16 

67 4 

Co 

27 

7 81 

17 3 




Cr 

24 

6 74 

16 6 



(73) 

Cs 

66 

3 87 

23 4 

(35) 

(51) 

(58) 

Cu 

29 

7 68 

20 34 

29 5 



Dy 

66 

6 8 





Er 

68 






Eu 

63 

5.64 

11 4 




F 

9 

17 34 

34 81 

62 36 

86 72’ 

113 67 166.37* 

Fe 

26 

7 83 

16 16 




Ga 

31 

6 97 

20 43 

’30 6’ ’ 

63 8’ ’ 


Gd 

64 

6 7 





Ge 

32 

8 09 

i5 86’ 

*34.07 

■45 5 

’93.0 ’ !!!!!!! 

H 

1 

13 527 





He 

2 

24 46 

64 14’ 




Hf 

72 


(14.8) 



1 .... 

Hg 

80 

10 39’ 

18 66 

34 3 1 

(72) 

(82) 1 

Ho 

67 



1 


.1 

I 

53 

io 6 

i9.4‘ ' 

! 

1 


11 

61 


. . . . 




In 

49 

5 76* 

18.79 

27.9 

67.8 


Ir 

77 






K 

19 

4.318 

3i’66’ 

46.5 



Kr 

36 

13.93 

26 4 

36.8 

168) 


La 

67 

5 6 

11 4 

(20.4) 



Li 

3 

6.363 

75.26 

121.8 



Lu 

71 






Ma 

1 ^3 






Mg 

' 12 

'7’.6i 

14 96 

’79.72 

108 9 ” 


Mn 

26 

7.41 

15.70 



(76) 

Mo 

42 

7.35 




60.8 

N 

7 

14.48 

29!47’ 

47 40 

77.0 

97.4 

Na 

11 

5.12 

47.06 

70.72 



Nd 

60 

6.3 






Ne 

10 

21.47 

40.9 

63.2 




* Seventh ionisation potential of fluorine. 1&4.26 volts. 
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IONIZATION POTENTIALS (Oontlnued) 

The Elements (Continued) 


Ionization potential, volts 


El. 

At. 

No. 


I 

II 

III 

IV 

V 

VI 

Ni 

28 

7 61 

18 2 





O 

8 

13 550 

34.93 

54.87 

76 99 

il3. 

137 5 

Os 

76 

(8 7) 






P 

15 

10 9 

i9 56 

30 012 

si.ioe 

64 698 


Pa 

91 







Pb 

82 

7 38 

i4.96 

(3i.9) 

42 11 

69 4 


Pd 

46 

8.3 

19.8 



• 


Po 

84 







Pr 

59 

5 8 






Pt 

78 

8 88 






Ra 

88 

5 252 

10 099 





Rb 

37 

4.159 

27.36 

(47) 

(80) 



Re 

75 







Rh 

45 

7 7 






Rn 

86 

10 698 






Ru 

44 

7 7 






S 

16 

10 30 

23 3 

34 9 

47 08 

63 

87 66 

Sb 

51 

8 5 

(18) 

24 7 

44 0 

55 6 


Sc 

21 

6 7 

12 8 

24.61 

(73 9) 

(97.0) 


Se 

34 

9.70 

21 3 

33 9 

42.72 

72 8 


Si 

14 

8 12 

16 27 

33 35 

44.93 

165 6 


Sm 

62 

6 6 

11 4 





Sn 

60 

7 30 

14 5 

30 5 

39 4 

80.7 


Sr 

38 

'6 667 

10,98 





Ta 

73 







Tb 

65 

6 7 






Te 

52 

8 96 


30 5 

'37 7 

60 0 

(72) 

Th 

90 



29 4 




Ti 

22 

6 81 ’ 

13 6 

27 6 

42 98 

(99.6) 


T1 

81 

6 07 

20 32 

29 7 

1 50 6 



Tm 

09 




’ 



U 

92 






. 

V 

23 

6 71' 

14 1 

(26 4) 

(48)' 

(65) 


w 

74 

8 1 






Xe 

54 

12 08 

(21 1) 

32 0 

(46) ‘ 

(76) 


Y 

39 

6 5 

12 3 

20 4 




Yb 

70 

7 1 






Zn 

30 

9 36 

17 89* 

40 0 




Zr 

40 

6 92 

13 97 

24 00 

33 8 




Compounds 


The first ionization potential of the molecules indicated is given in volts. 


1 

Compound 

Ionization 
potential I 
volts 

Compound 

Ionization 
potential I 
volts 

Br* 

12 8 

CHaCl, methyl chloride 

10 7 

BrCl 

12 9 (calc.) 

CHjI, methyl iodide . . 

9 1 

Cs 

12 

CHa, methane .. 

14 6 

CHjO, formaldehyde I 

11 3 

CN . 

14 

CH»Br, methyl bromide . 

10.0 

CO 

|14.1 
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IONIZATION POTENTIALS (Contlaued) 


Compounds (Continued) 


Compound 

Ionisation 
potential I 
volts 

Compound 

Ionization 
potential I 
volts 

CO 2 

14 4 

HI 

12 8 

C8 

10.6 

H 2 O 

12.66 

CS 2 

10 4 

H 2 S 

10.42 

C 2 H 2 , acetylene. . . 

11.6 

I 2 

9.7 

C 2 H 4 , ethylene 

12.2 

IBr 

11 6 (calc.) 

C 2 H 6 * ethane 

12.8 

ICl 

11.9 (calc.) 

CeHe, benaene 

9 6 

Na 

15.51 

C 7 H 8 , toluene . . . 

8 5 

NHs 

11.2 

CI 2 

13.2 

NO 

9.5 

Fa . . . . 

17.8 (calc.) 

NO 2 

11.0 

Hi 

15 6 

N 2 O 

12.9 

HBr 

13 2 

O 2 

12.6 

HCN 

14 8 

S 2 

10.7 

HCl. 

HF 

13.8 1 

17 7 (calc.) 

SO 2 

13.1 
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PROPERTIES OF METALS AS CONDUCTORS 


MeUl. 

Resistivity 
microhm- 
centimeters 
20" C, 

Temp, 
coefficient 
20" C. 

Specific 

gravity. 

Tensile 

strength, 

ll»./in. 

Melting 
point 
" C. 

Advance. See con- 






Aluminum 

2.824 

0.0039 

2.70 

30,000 

659 

Antimony 

41.7 

33.3 

.0036 

.0042 

6.6 

5.73 


630 


120 

.004 

9.8 


271 

Brass 

7 

.002 

8.6 

70,000 

900 

Cadmium 

Calido. See mchrome 

7.6 

.0038 

8.6 


321 

Climax 

87 

.0007 

8.1 

150,000 



9.8 

.0033 

8.71 



Constantan 

49 

.00001 

8.9 

120,000 

Wmm 

Copi>er: axmealed. . . 

1.7241 

. 00393 

8.89 

30,000 


Hard-drawn 

Eureka. See con- 
etantan 

1.771 

. 00382 

8.89 

60,000 

1500 

3500 

Excello 

92 

5000 

33 

. 00016 
—.0005 

8.9 

95,000 

German silver, 18%Ni 

.0004 

8.4 

150,666 

1100 

Gold 

Ideal. See constantan 

2.44 

.0034 

19.3 

20,000 

1063 

Iron, 99.98% pure.. 

10 

.005 

7.8 


1530 

Lead . 

22 

.0039 

11.4 

3,000 

327 

Magnesium 

4.6 

.004 

1.74 

33,000 

651 

Manganin 

44 

.00001 

8.4 

150,000 

910 

Mercury 

Molybdenum, drawn 

95.783 

. 00089 

13.546 

0 

—38.9 

5.7 

.004 

9.0 


2500 

Monel metal 

42 

.0020 

8.9 

160,000 

1300 

Nichrome 

100 

.0004 

8.2 

150,000 

1500 

Nickel 

7.8 

.006 

8.9 

120,000 

1452 

Palladium 

11 

. 0033 

12.2 

39,000 

1550 

Phosphor bronze .... 

7.8 

. 0018 

8.9 

25,000 

750 

Platinum 

10 

.003 

21.4 

50,000 

1755 

Silver 

1.59 

.0038 

10.5 

42,000 

960 

Steel, E. B. B 

10.4 

.005 

7.7 

53,000 

1510 

Steel, B. B 

11 9 

.004 

7.7 

58,000 

1510 

Steel, Siemens-Martin 

18 

.003 

7.7 

100,000 

1510 

Steel, manganese .... 

70 

,001 

7.5 

230,000 

1260 

Tantalum 

15.5 

.0031 

16.6 


2850 

Therlo 

47 

. OOOOl 

8 2 



Tin 

11.5 

.0042 

7.3 

4,000 

* ’232' ’ 

Tungsten, drawn. . . . 

5.6 

. .0045 

19 

500,000 

3400 

Zinc 

5.8 

. 0037 

[ 

7.1 

10,000 

419 


1»52 












RESISTTVITY 

Givi&s the resistivity p for metals^ including allots and carbon. Tempera- 
ture coefficients of resistance are given m a sucoeedmg table. 


Material 

Temp. 

°C. 

Resistivity 

ohm-cm 

Authority 

Advance, 

0 

47.-49. 


Aluminum, 




commercial 

20 

2.828 X10-< 

Bureau of Standards 

A1 99.57, Si 0.29, 
Fe 0.14 




pure 

-189 

.64 

Niccolai, 1907 

-100 

1.53 


0 

2.63 

“ 


+100 

3.86 

** 


400 

8.0 

** 

Aluminum bronze 

0 

12.— 13. 

Various 

Cu 97, A1 3 

0 

8.26 

Pecheux, 1909 

Cu 90, A1 10 

0 

12.6 

Cu 6, Al 94 

0 

3.1 

** 

Antimony 

20 

41.7 

Bureau of Standards 

-190 

10.6 

Eucken, Gelhoff 

liquid 

Argentan 

Cu 66, Ni 26 

+860 

120. 

de la Rive 

16 

42. 

Matthiessen 

Arsenic 

0 

35. 

“ 

Bismuth 

18 

119.0 

J&ger, Diesselhoret 


100 

160.2 


-200 

34.8 

Various 


-100 

76.6 

“ 


+100 

156.5 

Nor^rup, 1914 


200 

214.6 

liqmd 

300 

128.9 


500 

139.9 

** 

** 

700 

150.8 

“ 

Brass 




various 

hard drawn Cu 

0 1 

6.4— 8.4 

Various 

70.2, Zn 29.8 

0 1 

8.2 

Siemens 

annealed 

Bronze 

0 

7.0 


Cu 88, Sn 12 

20 

18 


Cu 89, Sn 6, Zn 4 

15 

13.5 


Cadmium, drawn 

18 

100 

7.64 

9.82 

J£^r, Diesselhorst 


-252.9 

0.17 

Euchen, Gelhoff, 1012 


-200 

1.66 


-100 

4.80 

“ ** 


+300 

16.60 

Northrup, 1913 

liquid 

400 

33.70 

500 

35.12 

** 


700 

35.78 

•* 

Caesium 

0 

19 

Various 

-187 

5.25 

Guntz, Broniewski 


27 

22.2 

Haclmpill 

liquid 

Calcium, Ca 99.67 % 

30 

20 

36.6 

4.6 

Swisher, 1017 

Calido, 

0 

110 


Carboloy 

20 

19.6 


Carbon 

0 

3500 


600 

2700 



1000 

2100 



2000 

1100 



2500 

900 1 



1953 







RESISTIVITY (Continued) 


Material 

Temp. 

®C. 

Resistivity 

ohm^om 

Authority 

Cbromium 

0 

2.6 X 10-« 

Shukow 

Climax, 

20 

87 


Cobalt, Co 99.8% 

20 

9.7 

Reichardt, 1901 

Constantan, 

Cu 00, Ni 40 

20 

49 

Bureau of Standards 


-200 

42.4 

Niccolai 


-150 

43.0 



-100 

43.6 



-50 

43.9 



0 

44.1 



4-100 

44.6 

•• 


400 

44.8 


Copper, commercial 




annealed 

20 

1.7241* 

Bureau ot Standards 

hard drawn 

20 

1.77 

pure, annealed 

20 

1.692 

Wolff, Dellinger 1910 


-258.6 

.014 

Niccolai 


-206.6 

.163 



-150 

.567 

“ 


-100 

904 

“ 


4-100 

2.28 

Northrup, 1914 


200 

2 96 


500 

5.08 



1000 

9 42 

•• 

liquid 

1500 

24.62 


Copper-manganeee 




Mn 0.98 

0 

4.83 

Munker, 1912 

Mn 1.49 

0 

6.66 

It w 

Mn 4 2 

20 

17 9 

Sebast & Gray, 1916 

Mn 7 4 

20 

19 7 

Mn 15 

20 

50 

Klein, 1924 

Copper-raanganese- 

iron 

Cu 91, Mn 7.1, 



Fe 1.9 

0 

20 

Blood 

Cu 70.6, Mn 23.2, 



Fe 6.2 

0 

77 

•• 

Cof>per-m anganese- 
nickel 

Cu 73. Mn 24, 




Ni3 

0 

48 

Feusener, Lindeck 

Eureka 

0 

47 

Drysdale, 1907 

Excello 

20 

92 

Bureau of Standards 

Gallium 

0 

53 

Guntz, Broniewski 

German silver, Ni 



18% 

20 

33 

Bureau of Standards 

Cu 60.16, Zn 

25.37. Ni 14.03, 

Fe 0.3, Co anal 



Mn trace 

-200 

27.9 

Dewar, Fleming 

Gold, pure, drawn 

-100 

4-100 

20 

29.3 

33,1 

2.44 

J&ger, Diesselhorst 


-252 8 

.018 

Niccolai 

99.9 pure 

-200 

.601 


-183 

.68 

Dewar, Fleming 


-160 

.997 

Niccolai, 1907 


-100 

1.400 


4-100 

2.97 

Northrup, 1914 


Ann. Cu. Std, 


1954 






RBSISTIVITY (Conttmied) 


Material 

Temp. 

®C. 

R^istivity 

ohm-cm 

Authority 

Gold, 99.0 pure 


3.83 X 10-* 

Northrop, 1914 



6.62 



12.52 




3.70 

“ 

Gold-copper-silver 
Au 58.3, Cu 26.5, 

0 

13.2 

Matthiessen 

Ag 15.2 

Au 66.5, Cu 15.4, 

0 

14.6 


Ag 18.1 

Au 7.4, Cu 78.3, 

0 

3.6 

• • 

Ag 14.3 




Gold-silver 




Au 90, Ag 10 

0 

6.3 


Au 67, Ag 33 


10.8 


Graphite 

0 




500 

830 




870 










Ia~Ia 




Cu 60, Ni 40 

Ideal, (5«« 

0 

60 

Drysdale, 1907 

constarUan) 

Illium 


91.61 

Knipp, Hall 1922 

Indium 

Invar {See steel) 

0 

8 37 

Erhardt, 1881 

Iridium 

-186 

1.92 

Broniewski, Hackspill 


0 

6.10 



8.30 

“ “ 

Iron 99.98% pure 

20 

10 

Bureau of Standarda 

-252.7 

0.011 

Nicoolai 


-205 3 

.652 

Dewar, Fleming 



2.27 

Niooolu 


-192 5 

.844 

“ 



5.92 

“ 



16.61 

“ 



24.50 

“ 



43.29 

“ 

(See also under steel) 
Lead 

20 

22. 

Bureau of Standards 


-262.9 

.59 

Schimank, Nernst 



4.42 

«• << 


-192.8 

5.22 

“ ** 



11.8 




27.8 

Northrop 


200 

38 

** 


319 

50 

4« 

liquid 

333 

95.0 

“ 

400 

98.3 

** 

** 

600 


“ 

'* 

800 

116.2 

** 

cold pressed 

-183 


Dewar, Flemixig 

-78 

14.1 



0 



** ** 

90.4 



4* 44 

196.1 

36.9 


Lithium 

-187 

1.34 

Gunti, Broaieindd 


0 

8.55 

44 44 


99.3 

12.7 

44 44 


1»55 










RESISTIVITY (Contteued) 


Mftteriai 

Temp. 

°C. 

Resistivity 

ohm-cm 

Authority 

Lithium liquid 

230 

45.2 X 10- • 

Bernini, 1905 

Magnesium 

20 

4.6 

Bureau of Standards 

Zn free 

-183 

1.00 

Dewar, Fleming 

-78 

2.97 

tt 

0 

4.35 

“ “ 

«« 44 

98.5 

5.99 

“ “ 

pure 

400 

11.9 

Niccolai, 1907 

Manganese 


5.0 

Shukow 

Manganese-copper 
Mn 30, Cu 70 

0 

100 

Feussner, Lindeok 

Manganin, Cu 84, 

20 

44 

Bureau of Standards 

Mn 12, Ni 4 

22.5 

45 

Kimura, Sakamaki 

-200 

37.8 

Niccolai 


-100 

38.5 



-50 

38.7 



0 

38.8 



100 

38.9 



400 

38.3 


Mercury 

20 

95.788 

Bureau of Standards 

solid 

-183.5 

6.97 

Dewar, Fleming 


-102.9 

15.04 


-60.3 

12.3 

“ ** 

“ 

-39.2 

25.5 


liquid 

-36.1 

80.6 


0 

94.07 

“ “ 


50 

98.50 

Grimaldi 


100 

103.25 

Vincentini, Omodei 


200 

114.27 

“ “ 


350 

135.5 

** “ 


100 

103.1 

Northrup 


200 

114.0 


300 

127.0 

“ 

Molybdenum, drawn 

20 

5.7 

Bureau of Standards 

Monel metal 

20 

42 

Bureau of Standards 

Nichrome 

20 

100 

Bureau of Standards 

Nickel 

20 

7.8 

Bureau of Standards 

pure 

-182.5 

1.44 

Fleming, 1900 

-78.2 

4.31 

“ 

0 

6.93 

“ 

“ 

94.9 

11.1 

“ 


400 

60.2 

Niccolai, 1907 

Nickel-copper-ainc 

0 

20.3 

Matthiessen 

Ni 12.84, Cu 30.59 
Zn 6.57 by vol. 
Nickelin 

0 

33 

Feussner, Lindeok 

Ni 18.46, Cu 61.63 
Zn 19.67, Fe 0.24 
Co 0.19, Mn 0.18 
Osmium 

20 

60.2 

Niccolai 

Palladium 

20 

11 

Bureau of Standards 

-183 

2.78 

Dewar, Fleming 


-78 

7.17 


0 

10.21 

4« It 


98.5 

13.79 

** “ 

Patent nickel 

0 

34 

Feussner, Lindeok 

Ni 26,1, Cu 74.41 
Fe 0.42, Zn 0.23 
Mn 0.13. Co trace 
Phosphor bronse 

Sn 6.08, P 0.01 

8n 2 

0 

10.5 

5-6 



1906 






RESISTIVITT (Continued) 


Material 

Temp. 

°C. 

Resistivity 

ohm-cm 

Authority 

Platinoid, Cu 62, 

-160 

32.5 X 10-* 

Lees, 1908 

Ni 15, Zn 22 

18 

34.4 


Platinum 

20 

10 

Bureau of Standards 


-203.1 

-97.5 

2.44 

6.87 

Dewar, Fleming 


0 

10.96 

«• It 


+100 

14.86 

** u 


400 

26 

Nicoolai 


-265 

.10 

Nernst 


-263 

.15 



-233 

.64 

•• 


-153 

4.18 

*• 


-73 

7.82 

• 4 


0 

11.05 

“ 


+100 

14.1 

Pirrani 


200 

17.9 


400 

26.4 

“ 


800 

40.3 

•• 


1000 

47.0 

** 


1200 

62.7 

*♦ 


1400 

68.0 

44 


1600 

63.0 


Platinum-iridium 




P 90, Ir 10 

0 

24 

Barnes, 1888 

P 80. Ir 20 

0 

31 


Platinum-rhodium 

-200 1 

14.49 

Dewar, Fleming 

Pt 90, Rh 10 

-100 

18.05 



0 

21.14 

“ 


+100 

24.20 

«4 «« 

Platinum-eilver 

0 

24.2 


Pt 67, 33 




Platinite, nickel steel 

0 

45 


Ni 46-48% 




Potassium 

-200 

1 72 

Guntz, Broniewsld 


-100 

3.72 

• • M 


-75 

40 

Hackspill 


0 

6.1 


+55 

8.4 

“ 

liquid 

100 

16.31 

Northrop 

Rheotan 

0 

63 

Feussner, Lindeok 

Cu 63.28, Ni 25.31 




Zn 16.80, Fe 4.46 



i 

Mn 0.37 




Rhodium 

-186 

0.7 

Broniewski, HaokspUl 


-78 3 

3.09 

• 4 44 


0 

4.69 

44 «« 


+100 

6.60 

44 «« 

Rose metal 

0 

64 


Bi 49, Pb 28, 




8m 23 




Rubidium 

-190 

2.5 

Hackspill 


0 

11.6 



+35 

13.4 


liquid 

40 

19.6 


Silicium (silicon) 

20 

58. 


Silioium bronse 

0 

2.4 


Silver 99.98% 

18 

1.629 

J&ger, Dieseelhorst 

electrolytic 

-183 

0.390 

Dewar, Fleming 


-78 

1.021 


1957 







RESISTIVITY (Contintiffl) 


Material 

Temp. 

°C. 

Eesiativity 

ohm-cm 

Autheurity 

Silver, 99.98 % 

0 

1.468 X10-« 

Dewar, Fleming 

electrolytic 

+98.15 

2.062 

192.1 

2.608 



-268.6 

.009 

Nicoolai 


-200 

.357 

“ 


-100 

.916 

“ 


0 

1.606 

“ 


+100 

2.15 

Northrup 


200 

2.80 


400 

3.46 



750 

6.65 


liquid 

1000 

11.3 

“ 

1500 

15.3 

** 

Sodium 

-180 

1.0 

Hackspill 


-75 

2.8 


0 

4.3 

4 * 


55 

5.4 

“ 

liquid 

116 

10.2 

“ 

-200 

0.606 

Various 


140 

10.34 

Northrup 

S adium-amalgam 

He 98, Na 2 
fc'tcel 

0 

95 


aluminum 

A1 5, C 0 2 

20 

64 

Portevin, 1909 

Al 15, C 09 

20 

88 


chromium 

Cr 13, C oz 

20 

60 


Cr 40, C 08 
invar 

35% Ni 

20 

71 


20 

81 

Bureau of Standards 

manganese 

nickel 

20 

70 


Ni 10, C 0.1 

20 

29 


Ni 25, C 0 1 

20 

39 


Ni 80, C 0.1 

20 

82 

Portevin, 1909 

piano wire 

0 

11.8 

Stronhal, Barnes 

Biemens-martin 

20 

18 

Bureau of Standard! 

silicon. Si 25% 

20 

45 


Si 4% 
tempered glass 

20 

62 

Stronhal, Barnes 

hard 


45.7 

tempered yellow 


27 

II iC 

“ blue 


20.5 

II II 

“ soft 

titanium 


15.9 


Ti 2.5, C 0.15, 
tungsten 

20 

16 

Portevin, 1909 

W 5, C 0.2 

20 

20 

** 

W 20, C 0.2 
vanadium ! 

20 

24 


V 5, C 1.1 

20 

121 

• 1 

Strontium 

20 

24.8 

Matthiessen 

Tantalium 

20 

16.6 

Bureau of Standard! 

Tellurium 

19,6 

200,000. 

Matthiessen 

Thallium, pure 

-183 

4.08 

Dewar, Fleming 

-78 

11.8 


0 

17.60 

4< 44 


+98.5 

24J 



1968 






RESISTIVITY (Coneliid«d) 


Material 

Temp. 

®C. 

Resistivity 

ohm-cm 

Authority 


20 

47 X 10"« 

Bolton, 1909 

Thorium 

15 

20 

40.1 

18 

Rentschler, Marden, 1925 
Bureau of Standards 

Tin 

20 

11.5 

Bureau of Standards 


-184 

3.40 

Dewar, Fleming 


-78 

8.8 

it *i 


0 

13.0 

li a 


+91.45 

18.2 

«» 


200 

20.30 

Northrup 


225 

22.00 


liquid 

235 

47.60 



760 

61.22 


Tin-bismuth 




Sn 90.5. Bi 9.5, 

12 

16 


Sn 2., Bi 98 

0 

244 


Tin-lead 




Sn 90, Pb 10 

15 

13.5 


Sn 33'.3, Pb 66.7 

15 

16 

Laport, 1897 

Titanium 


3.2 

Shukow 

Tungsten 

20 

6.51 

Langmuir, 1916 


727 

25.3 



1227 

41 4 



1727 

59 4 



2727 

98.9 



3237 

118 


Wood's metal 




Bi 66, Pb 14, Sn 14 
Zinc 

0 

-183 

52 

1.62 

Dewar, Fleming 


-78 

3.34 

“ “ 


0 

5.75 

«i «• 


+92.5 

8.00 



191.5 

10..37 


liquid 

440 

37.2 

de la Rive 


100 

7.95 

Northriq? 


300 

13.25 



415 

17.00 


liquid 

427 

37.30 



600 

36.60 


«• 

600 

35 90 



700 

35.60 


•* 

800 

35.60 



850 

35.74 



Material 

Temp. 

°C. 

Resistivity 

ohm-cm 

Temperature coeflSdeat 

Alloy 193 

Alumel 

Chromel 

Copel 

Dowmetel 

Duralumin' 

Nichrome II 
« III 

“ IV 

0 

0 

0 

0 

0 

0 

0 

0 

0 

87-96X 10“» 
33.3 

70-110 

49.5 

13-17 1 

3.36 ! 

109-111 

90-97 

98-108. 

0.000014-.0008 

0.0012 

0 00011-. 000064 

0.00000 


0.00016 

0.00005-. 00019 

0.00018 


1959 






TEMPERATURE COEFFICIENT OP RESISTIVITY 


Giving the temperature coefficient of resistivity for degrees centigrade 
for various metals moluding alloys. 


Material 

T ®C. 

a 

Authority 

Advance (*See conatantan) 



Jhger, Diesselhorst, 1900 

Aluminum 

18 

0.0039 

25 

.0034 

Someiville, 1910 


100 

.0040 


600 

.0050 

“ 

annealed, highest purity 
Aluminuni-bronse 

0-100 

.00445 

Holborn, 1921 

Cu 97. A1 3 


.00102 


Cu 90, A1 10 


.00320 


Cu 6. A1 94 


.00380 


Antimony 

20 

.0036 


Arsenic 


.0042 


Bismuth 

20 

.004 

Bureau of Standards 

0-100 

.00446 

Holborn, 1921 

Brass 

20 

.002 

Bureau of Standards 

Cu 66, Zn 34 

15 

.0020 


Cu 60, Zn 40 

Bronse 

15 

.0010 

.0005 



20 

Bureau of Standards 

Cadmium 

20 

.0038 

drawn 

annealed, pure 

0-100 

0 

.00424 

,0042 

Holborn, 1921 



-.0005 

Bureau of Standards 

Climax 

20 

+.0007 

Cobalt 

0 

.0033 


0-100 

.00658 

Holborn, 1921 

Constantan 

12 

.000008 

Somerville, 1911 

25 

.000002 

“ 


100 

.000033 



200 

.000020 

“ 


600 

.000027 

“ 

Copper, annealed 

20 

.00393 

Bureau of Standards 

hard drawn 

20 

.00382 

Somerville, 1911 

100 

.0038 


400 

.0042 

“ 


1000 

.0062 

“ 

electrolytic 
pure, annealed 

0 

0-100 

.0041 

.00433 

Holborn, 1921 

Copper-manganese 

Cu 96.5, Mn 3.5 


.00022 

Feussner, Lindeok 

Cu 95, Mn 8 


.000026 


Cu 70, Mn 30 


.00004 


Copper-manganese-iron 
Cu91, Mn 7.1, Fe 1.9 

0 

.000120 

Blood 

Cu 70.6, Mn 23.2, Fe 6.2 

0 

.000022 

“ 

Copper-manganese-nickel 

Cu 73, Mn 24, Ni 3 

0 

-.00003 

Feussner, Lindeck 

Eureka 

0 

+.00005 

Drysdale, 1907 

Excello 

German-silver 

20 

.00016 

Bureau of Standards 

Bureau of Standards 

Ni 18% 

20 

.0004 

Cu 60, Zn 25, Ni 16 1 

0 

.00036 

Feussner, Lindeck 

Gold 1 

1 20 

.0034 

Bureau of Standards 

100 

.0025 

Somerville, 1910 


600 

.0035 



1000 

.0049 

“ 


0-100 

.00400 

Holborn, 1921 


19 ()() 



TEMPERATURE COEFFICIENT OF RESISTmTY 
(Continued) 


Material 

T ®C. 

a 

Authority 

Gold-copper-silver 




Au 68.3, Cu 26.6, Ag 15.2 

0 

.000574 

Matthiessen 

All 60.5, Cu 16.4, Ag 18.1 

0 

.000529 

“ 

Au 7.4, Cu 78.3, Ag 14.3 
Gold-silver 

0 

.001830 


Au 90, Ag 10 

0 

.0012 


Au 67, Ag 33 
la la 

0 

.00065 


Cu 60, Ni 40 

0 

-.00003 

Drysdale, 1907 

niium 


■f.000479 

Knipp-Hall, 1922 

Indium 

0 

.0047 

Iridium 

0-100 

.00411 

Holborn, 1921 

Iron 

20 

.0050 

Bureau of Standarda 


0 

.0062 

Dewar, Fleming 


25 

.0052 

Somerville, 1910 


100 

X)068 

“ 


600 

.0147 

“ 


1000 

.0050 

“ 


0-100 

.00657 

Holbom, 1912 

Lead 

18 

.0043 

J&ger, Diesselhorst 
Hmborn, 1921 

pure 

■IBCIII 

.00422 

Lithium 

hBkT 

.0047 




.0027 


Magnesium 


.004 

Bureau of Standards 


.0038 

Vinoentini, Omodei 



.0050 

Somerville, 1910 



.0045 


500 

.0036 

“ 


600 

.0100 


Manganese-coprier 

Mn 30, Cu 70 

0 

.000040 

Feussner-Lindeck 

Manganin 




Cu 84, Mn 12, Ni 4 

12 

.000006 

Somerville, 1910 

25 

.000000 

“ 


100 

-.000042 

it 


250 

-.000052 

IP 


476 

.000000 

“ 


500 

-h.OOOll 

“ 

Mercury 

20 

.00089 

Bureau of Standards 

0 

.00088 

Glazebrook 

Molybdenum 

25 

.0033 

Somerville 

100 

.0034 

“ 


1000 

.0048 

“ 


0-100 

.00435 

Holborn, 1921 

Monel-metal 


.0020 

Bureau of Standards 

Nichrome 


.0004 

Bureau of Standards 

Nickel 


.006 

Bureau of Standards 



.006 

Vinoentini 



.0043 

Somerville 


100 

.0043 

“ 


500 

.0030 

ti 


1000 

.0037 

“ 

pure, annealed 

0-100 

.00675 

Holborn, 1912 

Palladium 

20 

.0033 

Bureau of Standards 

pure 

0-100 

.00377 

Holborn 

0 

.0035 

Dewar, Fleming 

Phosphor-bronre 

0 

.0040- 

.0030 



1961 







TEMPERATURE COEFFICIENT OF RBSISTIYTTY 
(Concluded) 


Material 

D 

a 

Authority 

Platinite, nickel steel. 

0 

.003 


Ni 40^8% 

Platinum 

20 

.003 

Bureau of Standards 


0 

.0037 

Dewar. Fleming 


0-100 

.00392 

Holborn, 1921 

Platinum-indium 

Pt 90, Ir 18 

0 

.0012 

Barnes, 1888 

Pt 80, Ir 20 

0 

.0008 

“ 

Platmum-rhodium 

Pt 90, Rh 10 

0 

.0013 

Le Chatelier, 1900 

Platinum-silver 

Pt 33, Ag 67 

0 

.00024 

Potassium 

0 

.0055 


liquid 

100 

.0042 


Rheotan 

0 

.0004 


Rhodium 

0-100 

.00443 

Holborn 

Rose metal 

0 

.0020 


Rubidium 

0 

.0000 


Silicium bronze 

0 

.0038- 


Silver 

20 

.0023 

.0038 

Bureau of Standards 


25 

.0030 

Somerville, 1910 


100 

.0036 


600 

.0044 

“ 

pure, annealed 

0-100 

.00410 

Holborn, 1921 

Booium 

0 

.0044 

liquid 

Steel 

120 

.0033 


invar 

0 

.0020 


Ni 36, C 0.2 
piano wire 

0 

.0032 

Strouhal, Barnes 

Siemens-Martin 

Silicon 

Si 4% 

20 

.003 

Bureau of Standards 

20 

.0008 


tempered glass hard 

0 

.0016 

Strouhal, Barnes 

tempered blue 

Tantalum 

0 

.0033 

“ “ 

20 

.0031 

Bureau of Standards 


0-100 

.00347 

Holborn, 1921 

Thallium 

0 

.0040 

liquid 

295 

.00035 


Therlo 

20 

.00001 

Bureau of Standards 

Thorium 

20-1800 

.0021 

Ren techier, Marden, 1925 

Tm 

20 

.0042 

Bureau of Standards 

Tungsten 

18 

.0045 

Jagcr, Diesselhorst 


600 

.0057 

Somerville 


1000 

.0089 

“ 

pure, annealed 

0-100 

.00465 

Holborn, 1921 

Wood’s metal 

0 

.0020 


Zinc 

20 

.0037 

Bureau of Standards 


0 

0-100 

.0040 

.00416 

Holborn, 1921 


1962 



RATIO TABLES FOB BRIDGE CALCVLATIONS 

The Leeds & Morthrup Co. 

A 

1000 ~ A 

The first table ^ives values of the ratio, ^/(lOOO — A), the value of A 
being measured from the zero at one end of the scale. If the balance 
point is at 500, A — 500 and the ratio is unity. 

Units 

A I 0 1 2 3 4 5 j 6 7 8 9 


0 . 0 0000 1001 2004 3010 4016 5025 6036 7049 8064 9082 

10 .0 1010 1112 1214 1317 1420 1523 1626 1730 1833 1937 

20 .0 2041 2145 2250 2354 2459 2564 2670 2775 2881 2987 

30 . 0 3093 3199 3306 3413 3520 3627 3735 3843 3950 4058 

40 . 0 4167 4275 4384 4493 4602 4712 4820 4931 5042 5152 

50 .0 5263 5374 5485 5596 5708 5820 5932 6044 6156 6269 

60 . 0 0383 6496 6610 6724 6838 6952 7066 7180 7296 7412 

70 0 7527 7643 7759 7875 7992 8109 8225 8342 8460 8578 

80 .0 8696 8814 8933 9051 9170 9290 9408 9528 9649 9770 

90 .0989 .1001 .1013 .1025 .1037,1050.1062 .1074 .1086 .1099 

100 .1111 .1123 .1136 .1148 .1160.1173.1186 .1198 .1211 .1223 

110 .1236 .1248 .1261 .1274 .1287.1300.1312 .1325 .1338 .1351 

120 .1364 .1377 .1390 .1403 .1416.1429.1442 .1455 .1468 .1481 

130 .1494 .1507 .1521 .1534 .1547.1561.1574 .1587 .1601 .1615 

140 .1628 .1641 .1655 .1669 .1682.1695.1710 .1723 .1737 .1751 

150 .1765 .1778 .1792 .1806 .1821 .1834 .1848 .1862 .1876 .1890 

160 .1905 .1919 .1933 .1947 .1962.1976.1990 .2005 .2019 .2034 

170 .2048 .2063 .2077 .2092 .2106 .2121 .2136 .2151 .2165 .2180 

180 .2195 .2210 .2225 .2240 .2255 ,2270 .2285 .2300 .2315 .2331 

190 .2346 ,2361 .2376 .2392 .2407 .2423 .2438 .2454 .2469 .2485 

200 .2500 .2516 .2532 ,2547 .2563 .2579 .2595 .2010 .2625 .2642 

210 .2658 .2674 .2690 .2706 .2722 2739 .2755 .2772 .2788 .2804 

220 .2820 .2837 .2853 .2870 .2887 .2903 .2920 .2937 .2954 .2971 

230 .2987 .3004 .3020 .3038 .3055 .3072 .3089 .3106 .3123 .3140 

240 .3157 .3175 .3192 .3210 .3228 .3245 .3262 .3280 .3298 .3316 

250 .3333 .3351 .3369 ,3387 .3405.3423.3440 .3459 .3477 .3495 

260 .3513 .3532 .3550 .3568 .3587 .3606 .3624 .3643 .3662 3681 

270 .3699 .3717 .3736 .3755 .3774 .3793 3812 .3831 .3850 3869 

280 .3889 .3908 .3928 .3947 .3966 .3986 .4005 .4024 .4044 .4064 

290 .4084 .4104 .4124 .4144 .4164 .4185 .4205 .4225 .4245 .4265 

300 .4285 .4306 .4326 .4347 .4368 .4389 .4409 .4430 .4450 .4471 

310 ,4493 .4514 .4535 .4556 .4577 .4598 .4619 .4640 .4661 .4683 

320 .4705 .4727 .4749 .4771 .4793 .4814 .4836 .4858 .4881 .4903 

330 .4925 .4947 .4969 .4992 .5015 .5038 .5060 .5083 .5106 .5129 

340 .5152 .6174 .5197 .5220 .5244 .5267 .5290 .5313 .5336 .6360 

350 .5384 .5407 .5431 .5455 .5480 .5504 .5528 .5553 .5576 .5600 

360 .6625 .6650 .5674 .5698 .5723 .5748 .5773 .5798 .5823 .5848 

370 .6873 .6899 .5924 .5949 .5974 .6000 .6025 .6051 .6077 .6103 

380 .6129 .6155 .6181 ,6207 .6233 .6260 .6286 .6313 .6340 .6367 

390 .6394 .6420 .6447 .6474 .6502 ,6529 .6557 .6584 .6611 .fi638 

400 .6666 .6694 .6722 ,6750 .6778 .6806 .6834 .6862 .6891 .6920 

410 .6949 .6978 .7007 .7036 .7065 .7094 .7123 .7152 .7181 .7211 

420 .7241 .7271 .7301 .7331 .7361 .7391 .7421 .7451 .7482 .7512 

430 .7543 .7574 .7605 .7636 .7667 .7698 7729 .7760 .7792 .7824 

440 .7857 .7889 .7921 .7953 .7986 .8018 .8050 .8084 .8117 .8150 

450 .8182 .8215 .8248 .8282 .8316 .8349 .8382 .8416 .8450 .8484 

460 .8518 .8652 .8586 .8620 .8655 .8691 .8727 .8762 .8798 .8834 

470 8868 .8904 .8939 .8975 .9011 .9048 .9084 .9120 .9157 .9194 

480 .9231 .9267 .9304 .9341 .9379 .9417 .9454 .9493 .9531 .9570 

490 .9609 .9649 9687 .9725 .9764 .9803 .9842 .9881 .9920 ,9960 
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RATIO TABliRS FOR BRIDGE CAIiOUI^ATlONS 
(Continued) 

Units 


.4 

i 

! 0 

1 


2 

3 


4 

5 

6 

7 


8 


9 

500 

1.000 

1 004 

1. 

008 

1.012 

1 

016 

1.020 

1.024 

1.028 

1 

032 

1 

036 

510 

1.041 

1.045 

1 

049 

1.053 

1 

05 g 

1.062 

1.066 

1.071 

1 

075 

1 

079 

520 

1.083 

1.088 

1 

092 

1.097 

1 

101 

1.105 

1.110 

1.114 

1 

119 

1 

123 

530 

1.128 

1.132 

1. 

137 

1.141 

1 

146 

1.151 

1.155 

1.160 

1 

165 

1 

169 

540 

1.174 

1.179 

1 

183 

1.188 

1 

193 

1.198 

1.203 

1.208 

1 

212 

1 

217 

550 

1.222 

1 227 

1 

232 

1.237 

1 

242 

1.247 

1.252 

1.257 

1 

262 

1 

267 

560 

1.273 

1.278 

1 

283 

1.288 

1 

294 

1.299 

1.304 

1.309 

1 

314 

1 

320 

570 

1.326 

1.331 

1 

336 

1.342 

1 

347 

1.353 

1.359 

1.364 

1 

370 

1 

375 

580 

1.381 

1.386 

1. 

392 

1.398 

1 

404 

1.410 

1.415 

1.421 

1 

427 

1 

433 

590 

1.439 

1.445 

1. 

451 

1.457 

1 

463 

1.469 

1.475 

1.481 

1 

487 

1 

494 

600 

1.500 

1.506 

1. 

513 

1.519 

1 

525 

1.531 

1,538 

1.544 

1 

551 

1 

657 

610 

1.564 

1.571 

1. 

577 

1.584 

1 

591 

1.697 

1.604 

1.611 

1 

618 

1 

625 

620 

1.632 

1.639 

1. 

645 

1.652 

1 

659 

1.667 

1.674 

1.681 

1 

688 

1 

695 

630 

1.703 

1.710 

1. 

717 

1.724 

1 

732 

1.740 

1.747 

1.755 

1 

763 

1 

770 

640 

1.778 

1.786 

1. 

793 

1.801 

1 

809 

1.817 

1.825 

1.833 

1 

841 

1 

849 

650 

1.857 

1.865 

1. 

873 

1.882 

1. 

890 

1.899 

1.907 

1.916 

1 

924 

1 

933 

660 

1.941 

1.950 

1. 

958 

1.967 

1 

976 

1.985 

1.994 

2.003 

2. 

012 

2 

021 

670 

2.030 

2.039 

2. 

048 

2.058 

2 

068 

2.078 

2.087 

2.096 

2. 

106 

2 

115 

680 

2.125 

2.135 

2. 

145 

2 155 

2 

165 

2.175 

2.186 

2.195 

2. 

205 

2. 

215 

690 

2.225 

2.236 

2 

247 

2 257 

2 

268 

2.278 

2.289 

2.300 

2. 

311 

2 

322 

700 

2 333 

2 344 

2. 

355 

2.367 

2 

378 

2.389 

2.401 

2.413 

2. 

425 

2 

436 

710 

2.448 

2.460 

2 

472 

2.485 

2 

497 

2.609 

2.521 

2.534 

2. 

.546 

2. 

559 

720 

2.571 

2.584 

2 

597 

2.610 

2 

623 

2.636 

2.650 

2.663 

2. 

676 

2 

690 

730 

2.703 

2.716 

2. 

731 

2.745 

2 

759 

2.774 

2 788 

2.802 

2. 

817 

2 

831 

740 

2.846 

2.861 

2. 

876 

2.891 

2. 

907 

2.922 

2.937 

2 953 

2. 

068 

2 

984 

760 

3.000 

3.016 

3. 

032 

3.049 

3. 

065 

3.081 

3.098 

3.115 

3. 

132 

3 

150 

760 

3 168 

3.185 

3. 

202 

3,220 

3. 

237 

3.265 

3.273 

3.291 

3. 

310 

3 

329 

770 

3.348 

3 367 

3 

386 

3,405 

3. 

425 

3.445 

3.464 

3.484 

3. 

505 

3. 

525 

780 

3.546 

3.566 

3. 

587 

3.608 

3. 

630 

3.652 

3.674 

3.695 

3. 

717 

3. 

740 

790 

3.762 

3.785 

3. 

808 

3.831 

3. 

854 

3.878 

3.902 

3.926 

3. 

950 

3. 

975 

800 

4 000 

4.025 

4. 

050 

4 075 

4. 

102 

4.127 

4.154 

4.181 

4. 

209 

4. 

236 

810 

4.263 

4.290 

4. 

319 

4.348 

4. 

376 

4.405 

4.435 

4.464 

4. 

494 

4. 

525 

820 

4 556 

4.587 

4. 

618 

4 650 

4. 

682 

4.715 

4.748 

4.781 

4. 

814 

4. 

848 

830 

i 4 882 

4.917 

4. 

953 

4 988 

5. 

025 

5.061 

5.097 

6.135 

6 . 

173 

5 

211 

840 

! 5.250 

5.290 

5. 

330 

5 370 

5. 

411 

6.451 

5.493 

6.536 

5. 

580 

5. 

623 

850 

5.666 

5.711 

5. 

757 

5 803 

5. 

850 

6.898 

5.945 

6.994 

6. 

043 

6. 

093 

860 

6.143 

6.194 

6. 

247 

6.300 

6 

353 

6.407 

6.463 

6.519 

6. 

576 

6 

634 

870 

6.693 

6.752 

6. 

812 

6.873 

6 

937 

7.000 

17.064 

7.129 

7. 

196 

7. 

264 

880 

7.334 

7.403 

7. 

474 

7.546 

7. 

620 

7.696 

7.772 

7.849 

7. 

928 

8. 

009 

890 

8.091 

8.175 

8. 

259 

8.346 

8. 

434 

8.524 

8.616 

8.709 

8. 

804 

8. 

901 

900 

9.000 

9.101 

9. 

204 

9.309 

9. 

416 

9.526 

>9.638 

9.763 

9. 

870 

9. 

989 

910 

10.11 

10.23 

10 

1.36 

10.49 

10.63 

10.76 

10.90 

11.05 

11 

.19 

11 

.34 

920 

11.50 

11.66 

11 

.82 

11.99 

12 

.16 

12.33' 

12.51 

12.70 

12 

1.89 

13 

1 08 

930 

13 28 

13.49 

13 

1.71 

13.93 

14 

.15 

14.38 

14.62 

14.87 

15 

.13 

IS 

1.40 

940 

15 66 

15.95 

16 

.24 

16,54 

U 

.86 

17.18 

17.52 

17.87 

18 

1.23 

18 

l.Gl 

960 

19.00 

19.41 

19 

.83 

20.28 

2( 

.75 

21.22 

21.73 

22.26 

22 

1.81 

23 

38 

960 

24.00 

24.64 

25 

.32 

26.03 

26 

,77 

27,57 

28.41 

29.30 

30 

.25 

31 

26 

970 

32.33 

33.49 

34 

.70 

36.04 

37 

.46 

39.00 

40.67 

42.48 

44 

.44 

46 

62 

980 

49 00 

51 63 

54 

.55 

57.83 

61 

.50 

65 67 

70.43 

75 93 

82 

33 

89 

91 

990 

99 .00 

110.1 

124.0 

141.9 

165.7 

199.0 

249.0 

332.3 

499 0 

999 0 
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RATIO TABLES FOR BRIDGE CALCULATIONS 
(Continued) 

4500 + A 
5500 - A 

The second table gives values of the ratio (4500 + A)/(5500 — .1), the 
value of A being measured from the 4500 division on a total scale of 10,000. 
If the balance point is at 5000, A = 500 and the ratio is unity. 


Units 


A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

.8182 

8185 

8188 

8192 

8195 

8198 

8202 

8205 

8208 

8212 

10 

.8215 

8218 

8221 

.8225 

8228 

8232 

8235 

8238 

8241 

8245 

20 

8248 

8251 

.8254 

.8258 

8262 

.8265 

8268 

8272 

.8275 

8278 

30 

8281 

8285 

8288 

.8292 

.8295 

.8298 

8302 

.8305 

.8308 

.8312 

40 

8315 

.8318 

8322 

.8325 

.8328 

8332 

8335 

.8338 

.8341 

8345 

50 

.8349 

8353 

8356 

.8360 

.8363 

8366 

8370 

.8373 

.8376 

8379 

60 

.8382 

.8385 

.8389 

.8392 

.8396 

.8399 

8403 

.8406 

.8409 

8413 

70 

.8416 

8419 

.8423 

.8426 

8424 

.8433 

.8436 

8440 

.8443 

.8447 

so 

.8450 

8453 

.8457 

.8460 

.8464 

.8467 

8470 

.8474 

.8477 

8481 

90 

.8484 

.8487 

.8491 

.8495 

.8498 

.8501 

8505 

.8509 

.8513 

8517 

100 

.8519 

8522 

.8525 

.8529 

.8532 

.8536 

.8539 

8543 

.8546 

8549 

IK) 

.8553 

.8556 

8560 

.8663 

.8567 

.8570 

8574 

8577 

8581 

8584 

120 

.8587 

8691 

.8694 

.8598 

.8601 

8605 

8608 

8612 

8615 

8619 

130 

.8622 

.8626 

.8629 

.8633 

.8636 

8640 

.8643 

.8646 

.8650 

8653 

140 

.8657 

.8660 

.8664 

.8667 

.8671 

.8674 

.8678 

.8681 

.8685 

8688 

150 

.8692 

.8695 

.8699 

.8702 

.8706 

.8709 

.8713 

.8716 

8720 

8723 

160 

.8727 

.8730 

8734 

8737 

.8741 

.8744 

.8748 

8751 

.8755 

8758 

170 

8762 

.8765 

.8769 

8772 

.8776 

.8779 

.8783 

.8786 

8790 

8793 

180 

.8797 

.8800 

8804 

.8808 

.8811 

.8815 

.8818 

.8822 

.8825 

8829 

190 

.8832 

.8836 

.8839 

8843 

.8847 

.8850 

.8854 

.8857 

.8861 

8864 

200 

.8868 

.8871 

8875 

.8879 

.8882 

.8885 

.8889 

.8893 

.8896 

8900 

210 

.8903 

.8907 

8910 

.8914 

.8917 

.8921 

.8925 

8929 

.8932 

8936 

220 

8939 

.8942 

.8946 

.8950 

.8953 

.8957 

.8960 

.8964 

8968 

8972 

230 

8975 

.8979 

8982 

.8986 

.8990 

.8993 

.8997 

.9001 

.9004 

9008 

240 

9011 

9015 

.9018 

.9022 

.9025 

.9029 

.9032 

.9037 

.9040 

.9044 

250 

9048 

9051 

.9055 

.9059 

.9063 

.9066 

9070 

.9073 

.9077 

9080 

260 

9084 

9088 

9091 

.9096 

.9098 

.9101 

.9105 

.9108 

.9112 

9116 

270 

9120 

9123 

.9127 

.9131 

.9135 

.9139 

9142 

9146 

.9150 

9153 

280 

9157 

.9161 

9165 

.9168 

.9172 

.9175 

9179 

9183 

.9186 

.9190 

290 

9194 

.9198 

9202 

.9205 

.9209 

.9212 

9215 

9220 

.9223 

.9227 

300 

9231 

.9234 

9238 

.9242 

.9245 

.9249 

9253 

9257 

.9260 

9264 

310 

9268 

.9272 

9276 

.9279 

.9282 

9286 

.9290 

9294 

.9298 

.9301 

320 

9305 

.9309 

9312 

9316 

.9320 

.9324 

.9327 

.9331 

.9335 

9339 

330 

9342 

.9346 

9350 

.9354 

.9357 

.9381 

9365 

.9369 

9372 

9376 

340 

9380 

.9384 

9388 

.9391 

.9395 

.9399 

9403 

9406 

.9410 

9414 

350 

9417 

.9421 

.9425 

.9429 

.9432 

9436 

.9440 

9444 

.9448 

9451 

360 

9455 

9469 

.9463 

.9467 

.9470 

.9474 

9478 

.9482 

.9486 

.9489 

370 

9493 

9497 

.9500 

.9504 

.9608 

.9512 

.9516 

.9520 

.9523 

.9527 

380 

9531 

.9535 

.9639 

,9543 

.9547 

.9560 

9554 

.9558 

.9562 

9566 

390 

9570 

9573 

9577 

.9581 

.9585 

.9589 

9592 

.9596 

.9600 

9604 

400 

.9608 

9611 

9615 

.9619 

.9623 

.9627 

.9631 

.9635 

.9639 

.9643 

410 

9646 

9650 

9664 

.9658 

.9661 

.9665 

.9669 

.9673 

.9677 

.9681 

420 

.9685 

9689 

9693 

.9697 

.9700 

9704 

.9708 

.9712 

.9716 

.9720 

430 

.9724 

.9728 

.9732 

.9736 

9740 

9744 

9748 

.9751 

.9755 

.9759 

440 

.9763 

.9767 

.9771 

.9774 

.9778 

,9782 

.9786 

.9790 

.9795 

.9798 

450 

.9802 

9806 

9810 

.9814 

.9818 

.9822 

.9826 

.9830 

.9834 

.9837 

460 

9841 

9846 

9849 

.9853 

.9857 

.9861 

9865 

.9869 

.9873 

.9877 

470 

9881 

9885 

9889 

.9893 

.9897 

.9900 

9904 

.9908 

.9912 

.9916 

480 

9920 

.9924 

.9928 

.9932 

9936 

9940 

9944 

9948 

.9952 

9956 

490 

.9960 

9964 

.9968 

9972 

.9976 

.9980 

9984 

9988 

.9992 

9996 
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BAHO TABLES FOE BEIBGB CALCULATIONS 
(Continued) 


Units 


A 


0 


1 


2 


3 

4 

5 

6 


7 


8 


9 

500 


0000 

1 

0004 

1 

0008 

1 

.0012 

1.0016 

1.0020 

1 0024 

1 

0028 

1 

0032 

1 

0036 

510 

1 

.0040 

1 

.0044 

1 

0048 

1 

0052 

1 0056 

1 0061 

1 0065 

1 

0069 

1 

0073 

1 

0077 

520 

1 

0081 

1 

0085 

1 

0089 

1 

.0093 

1 0097 

1.0101 

1.0105 

1 

0109 

1 

0113 

1 

.0117 

530 

1 

.0121 

1 

0125 

1 

0129 

1 

.0133 

1 0137 

1.0142 

1.0146 

1 

0150 

1 

0154 

1 

.0158 

540 

1 

0162 

1 

0166 

1 

0170 

1 

0174 

1 0178 

1 0183 

1 0187 

1 

0192 

1 

0196 

1 

0200 

550 

1 

0203 

1 

0207 

1 

0211 

1 

.0215 

1 0219 

1.0224 

1 0228 

1 

0232 

1 

0236 

1 

.0240 

560 

1 

0244 

1 

0248 

1 

0252 

1 

.0256 

1.0260 

1.0264 

1.02 G 9 

1 

0273 

1 

0277 

1 

0281 

570 

1 

0285 

1 

0289 

1 

0293 

1 

.0297 

1.0301 

1.0305 

1 0309 

1 

0313 

1 

0317 

1 

0321 

680 

1 

0325 

1 

0329 

1 

0333 

1 

.0337 

1.0341 

1.0345 

1.0350 

1 

0354 

1 

0358 

1 

0362 

590 

1 

0366 

1 

0370 

1 

0375 

1 

.0379 

1.0383 

1.0388 

1 0392 

1 

0396 

1 

0400 

1 

0405 

600 

1 

0409 

1 

0413 

1 

0417 

1 

,0421 

1.0425 

1.0429 

1 0434 

1 

0438 

1 

0442 

1 

.0446 

610 

1 

0450 

1 

0454 

1 

0468 

1 

.0463 

1.0467 

1.0471 

1 0475 

1 

0479 

1 

0484 

1 

0488 

620 

1 

0492 

1 

0496 

1 

0500 

1 

0505 

1 0509 

1.0513 

1 0517 

1 

0521 

1 

0526 

1 

0530 

630 

1 

0534 

1 

0538 

1 

0542 

1 

.0547 

1.0651 

1.0555 

1 0559 

1 

.0663 

1 

.0568 

1 

0572 

640 

1 

0576 

1 

0580 

1 

0585 

1 

0589 

1.0593 

1.0598 

1 0602 

1 

0606 

1 

0610 

1 

0615 

650 

1 

0619 

1 

0623 

1 

0628 

1 

0632 

1.0636 

1.0641 

1 0645 

1 

0649 

1 

0653 

1 

065‘^ 

660 

1 

0662 

1 

0666 

1 

0670 

1 

0675 

1.0679 

1.0683 

1.0687 

1 

0691 

1 

0696 

1 

0700 

670 

1 

0704 

1 

0708 

1 

0713 

1 

0717 

1 0721 

1.0726 

1 0730 

1 

0734 

1 

0738 

1 

074.^> 

680 

1 

0747 

1 

0751 

1 

0755 

1 

.0760 

1.0764 

1.0768 

1 0772 

1 

0776 

1 

0781 

1 

0785 

690 

1 

0789 

1 

0794 

1 

0798 

1 

0803 

1.0807 

1.0811 

1.0816 

1 

0821 

1 

0825 

1 

0830 

700 

1 

0834 

1 

0838 

1 

0843 

1 

0847 

1 0851 

1.0856 

1 0860 

1 

0864 

1 

0868 

1 

0873 

710 

1 

0877 

1 

.0881 

1 

0886 

1 

.0890 

1.0895 

1.0899 

1 0903 

1 

0908 

1 

0912 

1 

0917 

720 

1 

0921 

1 

0925 

1 

0930 

1 

0934 

1.0939 

1.0943 

1 0947 

1 

0952 

1 

0956 

1 

0961 

730 

1 

0965 

1 

0969 

1 

0974 

1 

0978 

1 0982 

1 0987 

1 0991 

1 

0995 

1 

0999 

1 

1004 

740 

1 

1008 

1 

.1013 

1 

1017 

1 

1022 

1 1026 

1.1031 

1 1035 

1 

1040 

1 

1044 

1 

1049 

750 

1 

1053 

1 

1057 

1 

1062 

1 

1066 

1.1071 

1 1075 

1 1079 

1 

1084 

1 

1088 

1 

1093 

760 

1 

1097 

1 

1102 

1 

HOG 

1 

1111 

1.1115 

1 1120 

1.1124 

1 

1129 

1 

1133 

1 

1138 

770 

1 

1142 

1 

1147 

1 

1151 

1 

1156 

1 1160 

1.1165 

1 1169 

1 

1174 

1. 

1178 

1 

1183 

780 

1 

1187 

1 

1192 

1 

1196 

1 

1201 

1 1205 

1 1210 

1 1214 

1 

1219 

1 

1223 

1 

1228 

790 

1 

1232 

1 

1236 

1 

1241 

1 

1245 

1 1250 

1.1254 

1 1258 

1 

1263 

1 

1267 

1 

1272 

800 

1 

1276 

1 

1281 

1 

1285 

1 

1290 

1 1294 

1.1299 

1 1304 

1 

1308 

1 

1313 

1 

1317 

810 

1 

1322 

1 

1327 

1 

1331 

1 

1336 

1 1340 

1 1345 

1 1349 

1 

1354 

1 

1358 

1 

1363 

820 

1 

1367 

1 

1372 

1 

1376 

1. 

1381 

1 1385 

1.1390 

1.1395 

1 

1400 

1 

1404 

1 

1408 

830 

1 

1413 

1 

1418 

1 

1422 

1 

1427 

1.1431 

1 1436 

1 1441 

1 

1445 

1 

1450 

1 

1454 

840 

1 

1459 

1 

1404 

1 

1468 

1 

1473 

1 1477 

1 1482 

1 1487 

1 

1491 

1 

1496 

1 

1500 

850 

1 

1505 

1 

1510 

1 

1514 

1 

1519 

1 1523 

1.1528 

1 1533 

1 

1537 

1 

1542 

1 . 

1646 

860 

1 

1551 

1 

1556 

1 

1560 

1 

1565 

1 1570 

1.1575 

1 1579 

1 

1584 

1 . 

1589 

1 

1693 

870 

1 

1598 

1 

1603 

1 

1608 

1 . 

1612 

1.1617 

1.1622 

1 1627 

1 

1632 

1 

1636 

1 

1641 

880 

1 

1646 

1 

1651 

1 

1655 

1. 

1660 

1.1664 

1.1669 

1 1674 

1 

1678 

1. 

1683 

1 

1687 

890 

1 

1692 

1 

1697 

1 

1701 

1 

1706 

1 1710 

1.1715 

1 1720 

1 

1724 

1 

1729 

1 

1733 

900 

1 

1738 

1 

1743 

1 

1748 

1 

1752 

1.1757 

1 1762 

1 1767 

1 

1772 

1 

1776 

1 

1781 

910 

1 

1786 

1 

1791 

1 

1796 

1. 

1800 

1 1805 

1 1810 

1 1815 

1 

1820 

1 

1824 

1 

1829 

920 

1 

1834 

1 

1839 

1 

1844 

1 

1848 

1 1853 

1 1858 

1 1863 

1 

1868 

1 

1872 

1. 

1877 

930 

1 

1882 

1 

1887 

1 

1892 

1. 

1896 

1.1901 

1 1906 

1 1911 

1 

1916 

1 

1920 

1 

1925 

940 

1 

1930 

1 

1935 

1 

1939 

1. 

1944 

1.1949 

1.1954 

1 1958 

1 

1963 

1 

1968 

1 

1972 

950 

1 

1977 

1 

1982 

1. 

1987 

1 

1992 

1 1997 

1.2002 

1 2006 

1 

2011 

1 

2016 

1 

2021 

960 

1 

2026 

1 

2031 

1 

2036 

1 

2041 

1.2046 

1.2051 

1 2055 

1 

2060 

1 

2065 

1 

2070 

970 

1 

2075 

1 

2080 

1 

2085 

1 

2090 

1 2095 

1 2100 

1 2104 

1 

2109 

1 

2114 

1 

2119 

980 

1 

2124 

1 

2129 

1 

2134 

1 

2139 

1 2144 

1 2149 

1 2153 

1 

2158 

1 

2103 

1. 

2168 

990 

1 

2173 

1. 

2178 

1 

2183 

1. 

2188 

1,2193 

1 2198 

1 2202 

1. 

2207 

1 

2212 

1 

2217 


1966 





RESISTANCE OF ELECTROLYTES 

Hesistaoce of aqueous solutions of various salts and acids in ohms per 
centimeter cube for a temperature of 18® C. 

(From observations by Eohlrausch.) 


Number of grams of salt in 100 grams solution. 


Salt. 

5 

10 

15 

20 

25 

30 

40 

50 

Acetic acid 


654. 

616. 

622 5 

658. 

714 

925. 

1351. 

Ammonium chloride. . . . 

10 89 

5.63 

3 86 

2.97 

2 48 




Copper nitrate 

27 4 

15.7 

11 7 

9.82 

9 17 




sulphate 

52 9 

31 2 

23 7 






Hydrochloric acid 

2 54 

1 59 

1 34 

1 31 

1.38 

1 51 

1 94 


Potassium iodide 

29 5 

14 7 


6 88 


4 34 

3 16 

2.55 

Silver nitrate 

39 0 

21 0 

14.64 

11.46 

9 45 

8 07 

6.39 

5.39 

Sodium carbonate. , . . 

22 2 

14 2 

12 0 






chloride 

14 94 

8.33 

6 10 

5.11 

4 69 




hydroxide 

5 08 

3 20 

2 89 

3.06 

3 68 

4 95 

8 61 


Sulphuric acid 

4 79 

2 55 

1.84 

1 53 

1 39 

1.35 

1 47 

1.85 

Zinc chloride 

20 70 

13.75 


10 96 


10.80 

11.83 

15.87 

sulphate 

52 3 

31 2 

24.1 

21 4 

20 8 

22 5 



(Concentration) 

6 2 

12.4 

18 6 

24 8 

31 

37 2 

43 4 


Nitric acid 

3.2 

1.84 

1.45 

1 30 

1 28 

1.32 

1.43 


(Concentration) 

8 4 

12 6 

16 8 

21. 

25 2 

29 4 

33 8 


Potassium hydroxide . 

3 67 

2 66 

2.19 

1 96 

1 85 

1.84 

1.91 



SAFE CARRYING CAPACITY OF COPPER WIRE 


(Fiom Collins’ Design and Construction of Induction Coils, by permission.) 


Brown & 
Sharpe 
gauge. 

Diameter 
in mils. 

Area in 
circular mils. 

Number of 
amperes, 
exposed work 

Number of 
amperes, 
conhaed 
spaces. 

18 

40 

1.624 

5 

3 

17 

45 

2.048 

6 

4 

16 

51 

2.583 

8 

6 

15 

57 

3.257 

10 

8 

14 

G 4 

4.106 

16 

12 

13 

72 

5.178 

19 

14 

12 

81 

6.530 

23 

17 

11 

91 

8.234 

27 

21 

10 

102 

10.380 

! 32 

25 

9 

114 

13 090 

39 

29 

8 

128 

16.510 

46 

33 

7 

144 

20.820 

56 

39 

6 

162 

26.250 

65 

45 

5 

182 

33.100 

77 

53 

4 

204 

41.740 

92 

63 

3 

229 

52.630 

no 

75 

2 

258 

66.370 

131 

88 

1 

289 

83.690 

156 

105 

0 

325 

105.500 

1 185 

125 

00 

365 

133.100 

! 220 

150 


1007 



CONDUCTIVITY OF STANDARD SOLUTIONS 

Giving the conductivity in reciprocal ohms (mho) per cm. for NaCl, KQ, 
HsS 04 and MgS04 for various temperatures. Solutions are as follows: — 

H2SO4, — maximum conductivity (18® C.); dissolve 378 g. of 97% acid 
In pure water and dilute to 1 liter. Density at 18“ C., 1.223. 

MgS04, — maximum conductivity (18° C.); dissolve in 1 liter of distilled 
water 652 g. of MgS047H20. Density at 18“ C., 1.190. 

NaCl, — solution saturated at all temperatures given. An excess of NaCl in 
distilled water, about 450 g. per liter. D = 1.2014 (18“ C.). 

KCl, — normal solution, 74.59 grams per liter of solution at 18“ C. Dissolve 
74.555 grams (weighed m air) of KCl and dilute to 1 liter. Density, 1.04492. 


Solution. 

0“ C. 

|B 

10“ 

15“ 

^2^04 

0.5184 


0.6408 

0.7028 

MgSdi 

0.02877 

0.03402 

0.03963 

0.04555 

NaCl 

0. 1345 

0. 1555 

0. 1779 

0.2014 

KCl, normal 

0.06541 

0.07414 

0.08319 

0.09252 

KCl, 1/10 normal. . . 

0.00715 

0.00822 

0.00933 

0.01048 

KCl, 1/100 normal. . 

0.000776 

0.000896 

0.001020 

0.001147 



16“ 

17“ 

1 



20“ 

H2SO4 

0.7151 

0.7275 

0.7308 

0.7522 

0.7645 

MgSd 4 

0.04676 

0.04799 

0.04922 

0.05046 

0.05171 

NaCl 

0.2062 

0.2111 

0.2160 

0.2209 

0.2259 

KCl, n 

0.09441 

0.09631 

0.09822 

0. 10014 

0. 10207 

KCl, 1/10 n.... 

0.01072 

0.01095 

0.01119 

0.01143 

0.01167 

KCl, 1/100 n... 

0.001173 

0.001199 

0.001225 

0.001251 

0.001278 


21“ 

22“ 

23“ 

24“ 

25“ 

H2SO4 

0.7768 

0.7890 

0.8013 

0.8135 

0.8257 

MgSd* 

0.05297 

0.05424 

0.05551 

0.05679 

0.05808 

NaCl 

0.2309 

0.2360 

0.2411 

0.2462 

0.2513 

KCl, n 

0. 10400 

0. 10594 

0. 10789 

0. 10984 

0.11180 

KCl, 1/10, n. . . 

0.01191 

6.01215 

0. 01239 

0.01264 

0.01288 

KCl, 1/100 n.. . 

0.001305 

0.001332 

0.001359 

0.001386 

0.001413 


26“ 

27® 

28“ 

29" 

30“ 

H2SO4 

0.8378 

0.8499 

0.8620 

6.8740 

0.8860 

MgS 04 

0.05937 

0.06067 

0.06197 

0.06328 

0.06459 

NaCl 

KCl, n 

0.2565 

0.11377 

0.01313 

0.2616 

0. 11574 
0.01337 

0.2669 

0.2721 

0.2774 

KCl, 1/10 n.. . . 

0.01362 

0.01387 

0.01412 

KCl, 1/50 n . . . • 

0.002819 

0.002873 

0.002927 

0.002981 

0.003036 
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EQUIVALENT CONDUCTANCE OF AQUEOUS SOLUTIONS 

The equivalent conductance is given in reciprocal ohms. Concentration is 
given in milli-equivalents of solute per liter of solution. Corrected for conduct- 
ance of water except in case of the strong acids. 


Substance. 

Concentra- 

tion 

milli- 

equivalents 
per liter. 

18* C. 

1 

100 * c. 

Acetic acid 

0. 

347. 

773. 


10. 

14.50 

25.1 


30. 

8.50 

14.7 


80. 

5.22 

9.05 

. 

100. 

4.67 

8. 10 

•Ammonium acetate 

0. 

99.8 

338. 


10. 

91.7 

300. 


25. 

88.2 

286. 

•Ammonium chloride 

0. 

131.1 

415. 


2. 

126.5 

399. 


10 

122.5 

382. 


30. 

118.1 


ATiiriionium hydroxide 

0. 

238. 

647. 

10. 

9.66 

23.2 


30. 

5.66 

13.6 

i 

100. 

3.10 

7.47 

Barium ferrocyanide 

0. 

91. 

521. 

2. 

46.9 

202.3 


12.5 

30.4 

129.8 

Barium hydroxide 

0. 

222. 

645. 

2. 

215. 

591. 


10. 

207. 

548. 


50. 

191.1 

478. 


100. 

180.1 

443. 

Barium nitrate 

0. 

116.9 

385. 


2. 

109.7 

352 


10. 

101. 

322. 


40. 

88.7 

280. 


80. 

81.6 

258. 


100. 

79.1 

249. 

C'lilcium ferrocyanide 

0. 

88. 

512. 

100. 

21.9 

84.3 


200. 

20.6 

77.5 


400. 

202. 

76.2 

Calcium nitrate 

0. 

70.4 

369. 


2. 

66.5 

346.5 


50. 

55.6 

276.8 


100. 

51.9 

255.5 


200. 

48.3 

234.4 


* Values have been corrected for hydrolysis. 
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EQUIVALENT CONDUCTANCE OF AQUEOUS 
SOLUTIONS (Continued) 


Substance. 

Concentra- 

tion 

milli- 

equivalents 
per liter. 

18 “ C. 

100 " c. 

Hydrochloric acid 

0. 

379. 

850. 


2. 

373.6 

826. 


10. 

368.1 

807. 


80. 

353. 

762. 


100. 

350.6 

754. 

Lanthanum nitrate 

0. 

75.4 

413. 


2. 

68.9 

363.5 


12.5 

61. ‘4 

311.2 


50. 

54. 

261.4 


100. 

49.9 

236.7 


200. 

46. 

210.8 

Magnesium sulphate 

0. 

114.1 

426. 


2. 

94.3 

302. 


10. 

76.1 

234. 


20. 

67.5 

190. 


40. 

59.3 

160. 


80. 

52. 

136. 


1 100. 

49.8 

130. 


1 200. 

43.1 

no. 

Nitric acid 

' 0. 

377. 

826. 


2. 

371.2 

806. 


lo! 

365. 

786. 


50. 

353.7 

750. 


100. 

346.4 

728. 

Phosphoric acid 

0. 

338.3 

730. 


2. 

283.1 

498. 


10. 

203. 

308. 


50. 

122.7 

168. 


100. 

95.7 

128. 

Potassium chloride 

0. 

130.1 

414. 


2. 

126.3 

393. 


lo! 

122.4 

377. 


80. 

113.5 

342. 


100. 

112. 

336. 

Potassium citrate 

0. 

76.4 

420. 


2. 

71. 

381.2 


5. 

67.6 

357.2 


50. 

54.4 

273. 


100. 

50.2 

247.5 


300. 

43.5 

209.5 

Potassium nitrate 

0. 

80.8 

384. 


2. 

78.6 

370.3 


12.5 

75.3 

351.6 







EQUIVALKNT CONDUCTANCE OF AQUEOUS 
SOLUTIONS (Continued) 


Substance. 

CoDcentra* 

tion 

xnilli- 

equivalents 
per liter. 

18* C. 

100‘^C 

Potassium nitrate 

50. 

70.7 

326.1 


100. 

67.2 

308.5 

Potassium ferrocyanide 

0. 

98.4 

527. 


2. 

84.8 

427.6 


50. 

58.2 

272.4 ' 


100. 

53. 

245. 


206. 

48.8 

222.3 


400. 

45.4 

203.1 

Potassium oxalate 

0. 

79.4 

419. 


2. 

74.9 

389.3 


50. 

63. 

312.2 


100. 

59.3 

288.9 


200. 

55.8 

265.1 

Potassium sulphate 

0. 

132.8 

455. 


2. 

124.8 

402. 


10. 

115.7 

365. 


40 

104.2 

320. 


80 

97.2 

294 


100 

95. 

286. 

Silver nitrate 

0. 

115.8 

367. 


2. 

112.2 

353. 


10. 

108. 

337. 


20. 

105.1 

326. 


40. 

101.3 

312. 


80. 

96.5 

294. 


100. 

94.6 

289. 

Sodium acetate 

0. 

78.1 

285. 


2. 

74.5 

268. 


10. 

71.2 

253. 


80. 

63.4 

221. 

S<'dium chloride 

0. 

109. 

362. 


2. 

105.6 

349. 


10. 

102. 

336. 


80. 

93.5 

301. 


100. 

92.0 

296. 

Sodium hydroxide 

0. 

216.5 

594. 


2. 

212.1 

582. 


20’. 

205.8 

559. 


50. 

200.6 

540. 

Sulphuric acid 

0. 

383. 

891. 


2. 

353.9 

571. 


10. 

309. 

446. 


50. 

253.5 

384. 


100. 

233.3 

369. 
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THE EQUIVALENT CONDUCTANCE OF THE 
SEPARATE IONS 

(From Smithsonian Physical Tables) 


Ion. 


18° 

25° 

50° 

75° 

100 ° 

128° 

156^' 

K 

40.4 

64.6 

74.5 

115 

159 

206 

263 

317 

Na 

26. 

43.5 

50.9 

82 

116 

155 

203 

249 

NH 4 

40.2 

64.5 

74.5 

115 

159 

207 

264 

319 

Ag 

32 9 

54.3 

63.5 

101 

143 

188 

245 

299 

iBa 

33. 

55. 

65. 

104 

149 

200 

262 

322 

4 Ca 

30. 

51. 

60. 

98 

142 

191 

252 

312 

iLa 

35. 

61. 

72. 

119 

173 

235 

312 

388 

Cl. . . 

41 1 

65.5 

75 5 

116 

160 

207 

264 

318 

NOa .... 

40 4 

61.7 

70.6 

104 

140 

178 

222 

263 

C 2 H 3 O 2 

20.3 

34.6 

40.8 

67 

96 

130 

171 

211 

iS04 

41 

68 . 

79. 

125 

177 

234 

303 

370 

iCjOi 

39. 

63. 

73. 

115 

163 

213 

275 

33() 

iCeHsOr . . 

36. 

60. 

70. 

113 

161 

214 



lFe(CN )6 

58. 

95. 

111 . 

173 

244 

321 



H 

240 

314. 

350. 

4()5 

565 

644 

722 

777 

OH . . 

105 

172. 

192. 

284 

3()0 

439 

525 

592 


1972 






RESISTIVITY OF DIELECTRICS 

Giving the volume resistivity p, the variation of the volume resistivitj 
with temperature, given as the ratio of the value at 20® C. to that at 30® C., 
and the surface resistivity for various dielectrics. The surface resistivity is 
the resistance between the opposite edges of a centimeter square. A large 
part of the data are from Curtis, Bulletin of the Bureau of Standards 1915. 
Temperatures, unless otherwise stated, are 22® C. The numbers in parentheses 
refer to the source of information. 


Material 

Volume resistivity 

Surface resistivity, ohm-cm 

Temp 

®C.* 

ohm-cm 

/p*o 

Humidity 50% 

Humidity 90% 

Ambente 

22 

5X10‘« 


2X101® 

3X101* 

Amber 


5X10W 


6X101* 

IXIOU 

Bakelitet 






No. 1 


2X1011 


3X1011 

2X10® 

140 


2X107 

2.4 

3X10® 

2X10® 

150 


4X10W 

3.6 

3X101® 

4X10* 

190 


iXlOii 

3.6 

IX 1011 

5X10® 

L 558 


2X10W 

2.6 

8X101® 

SXIOM 

G5074 


4X101® 


3X1011 

5X10® 

5199RGRB 


5X101* 


6X101* 

1X101® 



4X10« 

5.3 

1X101* 

5X10* 

Bakelite micarta . . . 


5X101® 

2.4 

2X101® 

1X10® 

Beeswax 

yellow, unrefined. 



16.0 

♦*6X101* 

**5X101® 


20 

8X10M(1) 




white 


6X101* 





22 

5X10H(1) 




Celluloid 


2X1010 

1.8 

5X1010 

2X10* 


16 

4 X10‘0(2) 




Ceresin 


>5X10« 


>**1X1017 

>**1X101* 

Condensite 






black 



2 9 

6X101® 

8X10® 

yellow 



2 9 

3X1011 

6X10* 

Dieleotrite 



3 0 

5X1011 

4X107 

Duranoid 




6X101* 

3X10® 

Electrose, No. 8. . . 


2X101® 


1 XlOi® 

2X101* 

black 


IX Id* 

2 0 

1 XlOi* 

6X10® 

yellow 


5X101® 

2 3 

3X101* 

5X10® 

Fibre, hard 



3 2 

5X10* 

3X107 

red 



2.6 

2X101® 

2X10» 



1X10»(3) 




Galalith, 






black 


2X1010 


8X101® 

3X10® 

white 


1 XlOio 


4X101® 

6X10® 

Glass, German .... 


5X101® 

2.5 

4X1011 

6X16® 


18 

5X10»(4) 




Kavalier 


8X101® 

4.5 

4X101* 

1X10* 


17 

1X101® (5) 




opal 


1X10« 

2 8 



plate, commercial 


2X101® 

3 2 

5X101® 

2X10® 

ordinary 

20 

9X101* 




Bohemian 

20 

6X10« 

1 



WWnri^BlllillWH 


1X101® 

3 0 



Gii Trillion 


.3X101® 

1 4 

2X101* 

3X10® 

Halowaz 1001 


2X101® 

2.5 

*6X101® 

•5X1011 

5055 B. . . 


2X101® 





* Temperature is 22 ®C. except where otherwise stated, 
t For composition of bakelite samples see table following. 

•• licakage resistivity. 
















RESISTIVITY OF DIELECTRICS (Continued) 


Material 


Hard Rubber 

Heniit 

Insulate 

Ivory 

Khotinsky Cement . 

Lavite 

Marble 

Italian 

Pink Tennessee . . 

Blue Vermont 

Mica 

black African 

brown African . . . 

colorless 

India ruby 

stained 

Indian ruby 

slightly stained 
Moulded mica . . . 
Paraffin (special) . . 
parowax 

Porcelain, unglazed 

glazed 

Quartz crystal 

II to axis 

J. to axis 

fused .... 
cleaned with chro- 
mic acid 

Redrnonite 

Rosin 

Sealing wax 

Shellac 

Slate 

Btabahte 

Sulfur 

Tegit 

Tetrachlornaphtha- 

lene 

Wood, paraffined 

mahogany 

maple 

poplar 


Volume resistivity 

Surface resistivity, ohm>cm 

Temp. 

•c. 

ohm-cm 

pV 

/p8o 

Humidity 50% 

Humidity 90% 


lX10i« 


3X10“ 

2X10* 


2X10«(6) 





3X10“(?) 





1X101® 

1.2 

1 X10“ 

3X10* 


8X10“ 

1.0 

3X10“ 

3X10“ 


2X10« 

1.5 

6X10» 

1X10* 


2X10“ 

11.0 

*7X10“ 

*6X10“ 


2X10“ 


1X10“ 

1X10* 


1 X10“ 


3X10* 

2X10’ 


1X10“ (?) 





5X10* 


5X10* 

3X10’ 


1X10» 


8X10* 

1X10» 

20 

9X10“ (6) 





4X10“ 


3X10“ 

3X10* 


2X10“ 

1 2 

3X10“ 

1X10* 


2X10“ 

2 0 

2X10“ 

8X10* 


6X10“ 

2 7 

1 X10“ 

9X10’ 


2X10“ (7) 





5X10“ 

1 0 




4X10“ (7) 





1X10“ 

1.2 

5X10“ 

3X10* 


>5X10“ 


♦9X10“ 

*6X10“ 


1X10“ 

2 0 




3X10“(8) 




17 

5X10“ (5) 





3X10“ 

1 6 

6X10“ 

6X10® 




2X10“ 

5X10* 

17 

2X10“ (5) 




20 

IX 10“ (6) 




17 

2X10“ (5) 




20 

3X10“ (6) 





>5X10“ 


3X10“ 

2X10* 




3X10“ 

2X10“ 


2X10“ 

2 0 

5X10“ 

3X10“ 


5X10“ 

3 6 

5X10“ 

2X10“ 

17 

7X10“ (5) 





8X10“ 

0 9 

2X10“ 

9X10“ 

19 

1X10“(1) 





1 X10“ 

1 5 

5X10“ 

6X10* 


9X10“ (?) 





1X10* 


9X10* 

1X10* 


2X10«(?) 





3X10“ 

1 6 

2X10“ 

4X10’ 


1X10“ 

4.9 

7X10“ 

1X10“ 

17 

8X10“ (6) 





2X10“ 

1.4 




6X10“ 

2.9 

*1 X10“ 

*1X10*« 


4X10“ 


3X10“ 

5X10* 


3X10“ 

3 6 

8X10“ 

2X10* 


6X10“ 

3.6 

1X10“ 

1X10* 


♦ Leakage resistivity 
1974 




RESISTIVITY OF DIELECTRICS (Continued) 

Description of Materials 
Amberite is made by compressing scrap amber. 

Bakelite. A phenol condensation product, with various fillers. The variouff 
samples were made as follows: 


Number 

Percent 
pure Bakelite 

Filler 

Phenolic 

Body 

Condensing 

Agent 

1 


Paper 

Cresols 

Ammonia 

140 

50 

Vegetable 

Phenol 

Caustic soda 

150 

50 

Fiber 

“ 

Ammonia 

190 

50 


Cresols 

“ 

5199 

50 

“ 

Phenol 

“ 

5200 

50 

Fiber & clay 

“ 

“ 

5074 

35 

Talc 

“ 

Caustic soda 

588 

100 

None 

“ 


1 Regular 

100 

None 

Cresols 

Ammonia 


Ceresin is a waxy material refined from the mineral ozokerite, m.p. below 
100® C. sp. gr. 0.91-0.97. Condcnsite is a phenol eondensution product. 
Hard fiber, soft cotton paper, treated with zinc chloride, dried and pressed. 
Galalith is made from the casein of milk. 

Kavalier glass is hard combustion tubing having a large potassium and 
calcium content. 

Glyptal IS an artificial re>ii' iCNcmbhng amber 
Gummon, hemit, and tegit are coal tar products 
Halowax, chlorinated naphthalenes. 

Moulded mica is ground mica and asbestos with shellac. 

8tabalite is a rubber compound. 


1. Dietrich, 1909 

2. Addenbrooke, 1911 

3. Rayner, 1905 

4. Campbell, 1913 


References 

5. Thornton, 1910 
6 Curie, 1889 

7. Wilson-Mitchell, 1905 

8. Braum, 1887 


Liquids 

Resistance in ohms per centimeter cube. 


Substance. 


Temp. ®C 

Resistance, ohms 

Alcohol, ethyl 

methyl 

t^ils olive - - 


15 

3 X 10« 

.14 X 10» 

5 X 10'2 

paraffin 

Petroleum 



1 X 101* 

2 X 10^« 

Water distilled 


18 

0 5 X 10» 


Fused Salts 
(Poincar6 ) 


Substance 

Temp. ® C. 

Resistance, ohms. 

Calcium chloride 

750 

.862 

Potassium bromide 

750 

714 

chlorate fused 

355 

2 20 

Silver nitrate 

350 

.820 

Sodium chloride fused 

750 

.294 


1975 










STANDARD CALIBRATION TABLES FOR 
THERMOCOUPLES 

The following tables which represent the Temper ature-E. M. F. functions 
of various thermocouples should be used with appropriate correction curves 
if precise results are desired. These curves must be determined for each 
individual couple by plotting AE, the difference between the observed and 
the standard E. M. F., against the standard E. M. F. at three or more 
fixed temperature points. The value AE as shown by such a correction 
curve is then subtracted algebraically from the observed E. M. F. to give 
the true E. M. F. reading. 

In the following tables the fixed or “cold junction” is at 0® C.; when the 
cold junction is not maintained at 0® C. the readings of the E. M. F. must 
be corrected as follows: Et = E(t-te) + Etc where E(t-ui) is the observed 
reading, Etc is the E. M. F. for the temperature corresponding to the cold 
junction temperature as read from the standard table and Et is the E. M. F. 
produced by the hot junction corrected to the value which would be obtained 
with the cold junction at 0® C. The temperature corresponding to Et is then 
obtained by reference to the standard table. 

Since the E. M. F.-temperature function is not linear the cold junction 
should be maintained at a temperature very close to that at which the thermo- 
couple was calibrated. Otherwise considerable error will result despite 
the above correction. 


TEMPERATURE-E. M. F. VALUES FOR PLATINUM- 
PLATINUM (90%), RHODIUM (10%) THERMO- 
ELEMENTS 


E. M. F. values are in millivolts; temperatures are in degrees Centigradt- 
(Computed from values in the International Critical Tables) 


Degree C. 

0® 

10® 

o 

O 

30® 

o 

O 

50® 

60® 

70® 

80® 

90® 

0® 

0 

0.06 

0.11 

0.17 

0.24 

0 30 

0.36 

0 43 

0 50 

0 57 

100® 

0.64 

0.72 

0.79 

0.87 

0.95 

1 02 

1.10 

1.18 

1 26 

1 35 

?00® 

1.43 

1.62 

1.60 

1 69 

1.78 

1.86 

1.95 

2.04 

2 13 

2 22 

300® 

2.31 

2.40 

2.50 

2.59 

2 68 

2.77 

2.87 

2.96 

3.05 

3 15 

400® 

3.24 

3.34 

3.44 

3 63 

3.63 

3.73 

3.82 

3.92 

4.02 

4 12 

600® 

4.22 

4.31 

4.41 

4 51 

4 61 

4.71 

4.82 

4.92 

5 02 

5 12 

600® 

6.22 

5.32 

6 43 

5 53 

5.63 

5.74 

5.84 

6.94 

6.05 

6 16 

700® 

6.26 

6.37 

6.47 

6 58 

6.68 

6.79 

6.89 

7.01 

7.11 

7 22 

800® 

7.33 

7.44 

7.55 

7.66 

7.77 

7.88 

7 99 

8.10 

8 21 

8 32 

900® 

8.43 

8.54 

8 66 

8 77 

8.89 

9.00 

9 11 

9 22 

9 34 

9 46 

1000® 

9.67 

9 68 

9.80 

9 92 

10 03 

10.15 

10.27 

10.38 

10.50 

10 62 

1100® 

10.74 

10 86 

10 98 

11 10 

11 21 

11.33 

11 45 

11 57 

11 ei9 

11.81 

1200® 

11.93 

12 05 

12 17 

12.29 

12.41 

12 53 

12.65 

12.77 

12 89 

13 01 

1300® 

13 13 

13 25 

13.37 

13.49 

13 61 

13 73 

13 85 

13.97 

14 09 

14.21 

1400® 

14.33 

14 45 

14 58 

14 70 

14 82 

14.94 

15 06 

15.19 

15.31 

15 43 

1600® 

15.55 

15 67 

15 79 

15 91 

16 03 

16 15 

16 27 

16.39 

16 51 

16 63 

1600® 

1700® 

16.75 

17.95 

16 87 
18 07 

16 99 
18 19 

17 11 

18 31 

17 23 

18 43 

17.35 

18.56 

17.47 

17 . 59 

17 71 

17.83 





CALIBRATION TABLES 
FOB THERMOCOUPLES (Continued) 

TEMPERATUBE-E. M. F. VALUES FOB PLATINUM- 
PLATINUM (87%) RHODIUM (13%) THERMO- 
ELEMENTS 


E. M. F. values are in millivolts; temperatures are in degiees Centigrade 
(From values given in Jlulletin No. 325, Charles Engelhard, Inc., New York) 


Degree C 

0 


10° 


30* 


Tiai 

60° 


86* 

90° 

0° 

0 


0 

06 

0 

12 

0.18 

0 25 

0.31 

0.38 

0 

45 

0 

52 

0 

60 

100° 

0 

67 

0 

75 

0 

83 

0.90 

0 99 

1.07 

1.15 

1 

23 

1 

32 

1 

40 

200° 

1 

49 

1 

58 

1 

67 

1.76 

1.85 

1.94 

2 03 

2 

12 

2 

21 

2 

30 

300° 

2 

40 

2 

49 

2 

59 

2 68 

2.77 

2.87 

2 98 

3 

08 

3 

19 

3 

29 

400° 

3 

40 

3 

51 

3 

61 

3 72 

3.82 

3 . 93 

4.04 

4 

15 

4 

25 

4 

36 

500° 

4 

47 

4 

58 

4 

69 

4 81 

4.92 

5.03 

5.14 

5 

26 

5 

37 

5 

49 

600° 

5 

60 

5 

72 

5 

83 

5.95 

6 06 

6.18 

6.30 

6 

42 

6 

53 

6 

65 

700° 

6 

77 

6 

89 

7 

01 

7.13 

7.25 

7.37 

7.49 

7 

62 

7 

74 

7 

87 

800° 

7 

99 

8 

12 

8 

24 

8.37 

8.49 

8.62 

8 75 

8 

88 

9 

00 

9 

13 

900° 

9. 

.26 

9 

39 

9 

52 

9.66 

9.79 

9.92 

10.05 

10 

18 

10 

32 

10 

45 

1000° 

10, 

.58 

10 

72 

10 

85 

10 99 

11.12 

11.26 

11.40 

11, 

.54! 

11. 

67 

11. 

.81 

1100° 

11 

95 

12. 

09 

12 

23 

12 38 

12.52 

12.66 

12.80 

12, 

.94 

13 

09 

13 

23 

1200° 

13, 

.37 

13 

52 

13 

,66 

13.81 

13 95 

14 10 

14.25 

14 

.40 

14 

54 

14 

69 

1300° 

14 

84 

14 

99 

15 

14 

15 30 

15 45 

15.60 

15.75 

15 

.90 

16, 

.06 

16 

21 

1400° 

16 

36 

16 

52 

16 

67 

16.83 

16 98 

17.14 

17 30 

17 

46 

17 

61 

17 

77 

1500° 

17, 

.93 

18 

09 

18 

25 

18.42 

18 58 

18.74 

18.90 

19 

06 

19 

23 

19 

39 

1600° 

19 

55 

19 

71 

19 

,88 

20 04 

20.21 

20.37 




1 





THERMAL E. M. F. FOR CHROMEL P-ALUMEL 
THERMOCOUPLE 

Fahkenheit 

E. M. F values are in millivolts; temperatures are in degrees Fahrenheit 
Roesei, Dahl and Gowens, Bui. Std.s. Jour. Res. 14, 239 (1935) 


Temp. °F. | 0 j 10 > 20 30 40 50 ' fiO ' 70 ' 80 


-300 

-5 

51 


60 1 








1 . 








-200 

-4 

29 

-4 

43 

1-4 

57 

-4 

71 

.“4 

84 

!-4 

96 

-5 

OS 

-5 

19 

-5 

30 

-5 

41 

-100 

i“2 

65 1 

-2 

83 

-3 

01 

-3 

19 

-3 

36 

-3 

52 

-3 

GS 

-3 

S4 

-4 

00 

-4 

15 

0 

!-o 

68 

-0 

89 

-1 

10 

—1 

30 

-1 

50 


70 

;-i 


-2 

09 

-2 

28 

-2 

47 

0 

1-0 

68 

-0 

47 

-0 

2(i 

,-0 

04 

:4o 

18 


40 

0 

62 

0 

84 

1 

.06 

1 

29 

100 

! 1 

52 

1 

74 i 

1 

97 

2 

20 

1 2 

43 

1 2 

66 

2 

89 

i 3 

12 

3 

36 

3 

59 

200 

1 3 

82 

4 

05 

4 

28 

4 

51 

4 

74 

4 

97 

5 

19 


42 

' 5 

64 

5 

87 

300 

: 6 

09 

6 

31 

6 

53 

6 

75 

6 

98 

7 

20 

7 

42 

1 7 

64 

1 7 

87 

8 

09 

400 

8 

31 

8 

53 

8 

76i 

8 

98 

9 

20 

9 

43 

9 

661 

' 9 

88 


11 

10 

33 

500 

: 10 

56 

10 

79 

11 

02 

11 

25 

11 

47 

11 

70 

11 

931 

1 12 

16 

! 12 

39 

12 

62 

600 

12 

85 

13 

OS 

13 

31 

13 

55 

13 

78 

14 

01 

14 

24 

! 14 

48 

1 

71 

14 

94 

700 

15 

18 

15 

41 

15 

64 

15 

88 

16 

11 

16 

35 

16 

58 

1 16 

82 

17 

05 

17 

29 

800 

17 

52 

17 

75 

17 

99 

18 

22 

18 

46 

18 

70 

18 

93 

19 

17 

1 19 

41 

19 

64 

900 

19 

88 

20 

12 

20 

36 

20 

59 

20 

83 

21 

07 

21 

30 

21 

54 

21 

78 

22 

01 

1000 

22 

25 

22 

49 

22 

72 

22 

96 

23 

20 

23 

43 

23 

67 

23 

91 

24 

14 

24 

38 

1100 

24 

62 

24 

85 

25 

09 

25 

33 

25 

57 

25, 

,80 

26 

04 

26 

27! 

26 

51 

26 

74 

1200 

26 

98 

27 

21 

27 

45 

27 

68 

27 

92 

28 

15 

28 

39 

28 

62l 

28 

86 

29 

09 

1300 

29 

33 

29 

56 

29 

79 

30 

02 

30 

26 

30 

49 

30 

72 

30 

96 

31 

19 

31 

42 

1400 

31 

65 

31 

88 

32 

11 

32 

34 

1 32 

57 

32 

80 

1 33 

03 

33 

26 

33 

49 

33 

71 

1500 

33 

94 

34 

17 

34 

40 

34 

62 

; 34 

85 

35 

08 

35 

30 

35 

53 1 

35 

75 

35 

98 

1600 

30 

20 

36 

42 

36 

65 

36 

87 

37 

10 

37 

32 

37 

54 

37 

76 

37 

99 

38 

21 

1700 

38 

43 

38 

65 

38 

87 

39 

,09 

39 

31 

39 

53 

39, 

75 

39 

96 

40. 

,18 

40 

40 

1800 

40 

62 

40 

83 

41 

05 

41 

27 

41 

48 

41 

70 

41 

91 

42 

13 

42 

34 

42 

.56 

1900 

42 

77 

42 

98 

43 

20 

43 

41 

43 

62 

43 

83 

44 

04 

44 

26 

44 

47 

44 

68 

2000 

44 

89 

45 

10 

45 

31 

45 

52 

45 

73 

45 

93 

46 

14 

46 

35 

46 

56 

46 

76 

2100 

46 

97 

47 

.18 

47 

38 

47 

59 

47 

79 

47 

99 

48 

20 

48 

40 

48 

61 

48 

81 

2200 

49 

01 

49 

21 

49 

41 

49 

61 

49 

81 

50 

01 

50 

21 

50 

41 

50 

61 

50 

80 

2300 

51 

00 

51 

20 

51 

39 

51 

59 

51 

78 

51 

98 

52 

.17 

52 

37 

52 

56 

52 

75 

2400 

52 

95 

53 

14 

53 

33 

53 

.52 

53 

.71 

53 

90 

54 

09 

54 

28 

54 

47 

54 

66 

2500 

54 

851 

. ■ 

. 1 

; 

; 

■ — 

• ■■■ 

• • • 

___ 

■ ■ 

__ 

* * 




i_i 

‘ * 

■ 
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CALIBEATION TABLES 
FOB THEBMOCOUPLES (Continued) 

THEBMAL E. M. F. FOB CHBOMEL P-ALUMEL 
THEBMOCOUPLB 

Centigrade 


E. M. F. value* are in millivolts; tempeinturea are in degrees Centigrade 
ttoesei, llahl and CJowena, Hui. Stds. Jour. lies. 14 , 239 (193S) 


Temj). ®(^. 

0 

10 

20 

30 1 40 i 50 1 60 

70 

80 

90 

-200 

-100 

-5 75 
-3 49 

-3 78 

-4 05 

-4 32 -4 57 -4 Si -5 03 

-5 24 

-5 43 

-.5 60 

0 

0 00 

-0 39 

-0 77 

-1 14 -1 50 -1 86 -2 21 

-2 55 

-2 87 

-3 19 

0 

0 00 

0 40 

0 80 

1 201 1.61 2 02 ] 2 43 

2 85 

3 26 

3 t)S 

100 

4 10 

4 51 

4 ‘12 

5 33 5 73 6 13' 6 53 

6 93 
10 97 

7 33 

7.73 

200 

8 13 

S 53 

8 93 

9 34 9 74 10 15; 10 56 

11 38 

11.80 

»00 

12 21 

12 62 

13 04 

13 451 13 K7i 14 29 14 71 

15 13 

15 55 

15 97 

400 

16 39 

16 82 

17 24 

17 66i 18 OS 18.50^ 18 93 

19 36 

1\) 78 

20 21 

500 

20 64 

21 071 

21 49 

21 92' 22 34 22 77' 23 20 

23 62 

24 05 

24 4S 

600 ! 

24.90i 

25 33 

25 75 

26 IS' 26 60 27 03, 27 45 

27 87 1 

28 29 

28 72 

700 

29 14 

29.561 

29 98 

i 30 40 : 30 82 31 23, 31 (>5 

32 07 1 

32 48 

32 90 

800 

; 33 31 

33 71 

34 12, 

1 34 53' 34 94 35 35' 35 75 

36 16 

36 56 

i 36 96 

900 ; 

37 36 

37 76! 

38 16 
42 081 

38 561 38 96 39 35, 39 75 

40 14 

40 53 

40 92 

1000 1 

41 31 

41 70| 
45 52 

42 47' 42 86 43 24 43 62 

44 00 

44 38 

44 76 

1100 1 

45 14 

45 89 : 
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TEIMPEBATI’BE-E. M. F. VALI ES FOR 
COPPER-CONSTATUTAN 

K M F :in in niillivolts; rcfwiirc jun••tlon^ at (»'(' , ti rnjMT iturns an* in ili'irn > < 

( '« iitigraiJi 

Hdcsir and \\ ctiM-l, National Hun.iu M.ind.irds 
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TEMPERATCRE-E. M. F. VAH ES FOR 
COPPER-CONSTANTAN 

K M F. values art in millivolts, n-fj-rcncc junrtums at 1' . trnij)»*ratures are in il. ro • v 
Fahrenheit 

Rocser and ^^«•rls^•l, National Hunan of Standards 



0 

' 

10 


20" 

30' 

40' 

50' 

60 

70' 

80 

90 


-300' 

Ty 

28 


1 
















- 2(M) 

-4 

11 

-4 

25 

-4 

38 

-4 

50 

-4 

6.1 

-4 

75 

-4 

86 

- 4 

97 

-5 08 

— .6 

is 

- 10(F 

— 2 

56 

-■ 2 

73 

_2 

90' 

-3 

06 

-3 

22 

-3 

38 

-.1 

5.1 

- 3 

68 

-3 83 

-3 

97 

O' 

,-() 

67 

-0 

87 

-1 

07' 

-1 

27 

-1 

47 

-1 

6t) 

- 1 

84 

“ 2 

03 

-2 21 

— 2 

39 

o" 

1-0 

67 

- 0 

46, 

-0 


~0 

04 

t 0 

17 

0 

.39' 

0 

61 

0 

83 

1 06 

1 

29 

100" 

1 1 

52 ■ 

1 

75| 

1 

99! 

2 

23 

2 

47, 

2 

71! 

2 

96 

3 

21 

3 46 

3 

71 

200" 


97' 

4 

22i 

4 

48! 

4 

75 

5 

nil 

5 

28 i 

.6 

55 

5 

82 

6 09 

() 

37 

3(X)" 

6 

64! 

6 92 i 

7 

21 i 

7 

49 

7 

"7| 

8 

06 1 

8 

35 

8 

64 

8 93 

6 

23 

4(KJ° 

9 

52 

9 

82 

10 

12! 

10 

42 

10 

72' 

11 

03' 

11 

33! 

11 

64 

11 95 

12 

2l» 

500" 

12 

.67 

12 

89 

13 

20' 

13 

52, 

, 1.3 

s:i! 

14 

1.6 

14 

47 

1 14 

79 

15 12 

15 

44 

600" 

i 15 

77, 

10 

10 

16 

42' 

16 

75 

1 7 

08' 

17 42 

17 

75 

1 IS 

08 

IS 42 

18 

75 

700" 

1 19 

(HI 

19 

43 

19 

77 

20 

11 

20 

45 

20 

80 









iy78 



C ALIBRATION TABLES 
FOB THERMOCOUPLES (Continued) 
TEMPERATURE-E. M. F. VALUES FOR 
IBON-CONSTANTAN THERMOCOUPLES 

K. M f" values are in millivolts, ri‘h‘rrnee junctions at 32“F.; temperatures are in Jegrecs 
Fahrenheit 

Roeser and Wi nsel, National Bureau of Standards 
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TEMPERATl RE-E. M. F. VALUES FOR 
IRON-C ONSTAIVTAN THERMOC OUPLES 

1 \1 F values are in millivolts, ri'ferenee juiietions at 0'’(' , temj>erature!> are in degree*' 

Ontigrade 

Roeser and \Neiis«I. National Bureau ot Standards 
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REFERENCE TABLE FOR Pt TO Pt 10 PER CENT Rh THERMOCOUPLE 

Kinfs are expressed in inieiovolts and temperatures in °C. Cold junctions at 0°C. 


REFERENCE TABLE FOR Pt TO Pt -10 PER CENT Rh 
THERMOCOUPLE 



]<48U 


.000 146 9 26.") 0 | 37.3-7 i 477.7 1 378 1 67.5 3 769.5 861 0 950 2 1,000 


REFERENCE TABLE FOR Pt TO Pt-10 PER CENT Rh THERMOCOUPLE (Continued) 


REFERENCE TABLE FOR Pt TO Pt— 10 PER CENT Rh 
THERMOCOUPLE (Continued) 
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REFERENC E TARLE FOR Pt TO Pt 10 PER CENT Rh THERMOCOUPLE 

Kinf«* urr m i)iMio\ohs and tPinixMatuie** in ®F. Cold junctions at 32°!'. 



.072 0 ;i 247.5 11,417.1 |l,581. 


REFERENCE TABLE FOR Ft TO Ft— 10 FER CENT Rh THERMOCOUFLE (Continued) 


liKFERENCE TABLE FOE Pt TO Pt— 10 PEE CENT Eb 
THERMOCOUPLE (Continued) 
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REFERENCE TARLE FOR Ft TO Ft -13 FER CENT Rh THERMOCOVFLE 

Einfs are e\i>ressed in mierovolts and temiieraturrs in °C. Cold jnnrtiona at 0°C. 


REFERENCE TABLE FOB Pt TO Ft— 13 PER CENT Rh 
THERMOCOUPLE (Continued) 



lUHt 


14.1 1 i.')8 8 , 0 4.*)7 4 .>4‘<.8 i ti38 3 i 723. .3 . 8Uti U | 886.1 964.1 1,000 


REFERENCE TABLE FOR Pt TO Pt 13 PER CENT Rh THERMOCOUPLE (Continued) 


REFERENCE TABLE FOR Pt TO Pt— 13 PER CENT »h 
THERMOCOUPLE (Continued) 
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REFERENCE TABLE FOR Pt TO Pt— 13 PER CENT Rh 
THERMOCOUPLE (Continued) 






REFERENCE TABLE FOR Ft TO Ft 13 FER CENT Rh THERMOCOVFLE (Continued) 




THERMOELECTRIC POWER 


The table gives the thermoelectric power in microvolts per degree Centigrade 
difference in temperature when the cold junction is at 0®C. 

The values given are with respect to lead except where noted. A is the 
thermoelectric power at 0®C, B is the coefficient of t in the equation for the 
thermoelectric power at any temperature f, — 

The values are regarded as positive if the current flows from the metal listed 
to the reference metal (usually lead) at the cold junction. 



Microvolts per ®C 

Temp. 

range 

Metal 





A 


B 





X 10 - 



- 0 

4717 

4- 0 2718 

— 2(M)- + 100 

commercial 

- 0 
— 0 

38 

53 

— 0 01 

4- 0 21 

^ 0-100 

Antimony, used in cast form, .solid rods 





soldered end to end 

-t35 

58 

4 14 50 

0 100 


-43 

688 

—46 47 

—200 4 - 100 


-74 

42 

+ 32 
+ 0.56 

0-100 

Rra«w, R.*! 8 Cu, 14.22 Zn 

-f 0 

710 

— 78 4 100 

66 3 Cu, 33.72 Zn 

-i- 0 

699 

■i 0 69 

— 78 1 100 

Cadmium 

-1- 3 

059 

+ 2 856 

- 200— r 1(K' 

cold drawn 

-1- 2 

85 

3 89 

0 100 

Calcium, 99.57 St 

' 8 

20 

— 2 9 

0 400 


+ 0 

66 

- 0 10 

—183 0 


-+ 7 

735 

- 3 34 

28 1(K) 

Carbon, filament 

4 11 

056 

■X 

r 

-2(K) +100 

Cerium, 97.7‘;t Ce, 1.2'',' Fe, remain- 
der cerium oxide and cerium carbide 

4 4 

39 

1 26 

0 200 

Coball ... 

-10 

7 

- - 5 70 

0 1200 

Constantan, 60 Cu, 40 Ni 

" 38 

105 

- - - 8 88 

0 400 

Copp€*r, electrolytic 

t 2 

705 

+ 0 7866 

—270- i 200 

pure, hard drawn 

4- 2 

76 

1- 1 22 

0 1(K) 

German silver, commercial . 

—10 

861 

- 3 29 

- 200 -rl(X) 

Germanium . . • 

-1-302 

5 

-r72 5 

- -200 -+125 

Gold 

4 2 

90 

4 0 68 

—260 0 


4 2 

90 

-e 0 934 

0-2(K) 

Indium 

4- 2 

40 

+ 0 190 

0 1(K) 

Indium, Heraeus made 

4- 2 

44 

— 0 28 

— 80+100 

Iron 

-61 

34 

—20 4 

- 260 - 200 

transformer iron 

1 t 16 

65 

— 2 966 

-230-4 100 

Lithium 

4 14 

37 

4 - 8 76 

-200 + 50 

Magnesium 

0 

2010 

+ 0 2572 

- 200- 4 100 

Heraeus made. . .... 

0 

120 

4 0 193 

0 2(K) 

Manganin, 84 Cu, 12 Mn, 4 Ni 

' 1 

366 

i 0 083 

0 100 

Mercury 

8 

8103 

— 3 333 

0 2(K) 

Molybdenum .... 

T 5 

892 

+ 4 334 

0 100 

Nichrome, 58.5 Ni, 22.5 Fe 

^ 25 

0 


0 420 

16 Cr, 3. Mn (Against Pti 





Nickel 

— 19 

067 

- 3 022 

0 200 


17 

633 

— 5 016 

- 260 0 

Nickel-chromium, 84 Ni, 16 Cr 

r Against Pt) 
90 Ni, 10 Cr 

t 30 

22 


600 1200 

1- 30 

3 

0 0 

0 12(K) 

(Again.st Pt) 





Palladium 

- 7 

409 

— 3 922 

- 2(X1 +100 

Platinoid 

- 10 

620 

- 2 77 

-200 +100 

Platinum 

3 

038 

— 3 248 

—200 -4 300 


- 6 

677 

t 0 1528 

-260 0 


0K8 





THERMOELECTRIC POWER-(Continucd) 



Microvolts per ®C 

Temp. 

Metal 

A 

B 

range 

°C 

Platinum 

Baker’s platinum 

— 1 788 

X 10-* 

— 3 460 

0-100 

Platinum-iridium, 85 Pt, 15 Ir 

-f 14 083 

-f 1 06 

0-1200 

90 Pt, 10 Ir 

-f- 13 208 

+ 0 75 

0-1200 

Platinum-rhodium, 90 Pt, 10 Rh 

+ 7 013 

+ 0 64 

0-1600 

(Against Pt) 
85 Pt, 15 Rh 

+ 6 69 

-f 1.07 

0-1600 

(Against Pt) 

Potassium 

— 11 33 

— 3 76 

—183-0 

Rubidium 

— 8 26 

— 3 02 

-183-0 

Silicon 

— 0 28 
—408 2 

— 6 00 
—46 96 

38-100 

-200-4-350 

Silver, annealed 

+ 2 60 

-f 1 15 

0-100 

electrolytic 

+ 2 947 

-h 0 6782 

-200-4-100 

Sodium.. 

— 4 16 

__ 1 44 

-183-0 

Steel (piano wire) 

+ 10 763 

— 1 56 

—200-4-100 

Thallium 

-f 1 659 

— 0 268 

0-100 

Tin 1 

+ 0 0684 

+ 0 0038 

—200-4-100 

Tungsten . . . 

-f 0 230 
+ 1 594 

— 0 134 
-h 3 41 

0-100 

0-100 

Zinc 

f 3 096 

4- 3 191 

-260-0 


-f 3 047 

- 0 99 

0-100 


HYSTERESIS 

The dissipation of energy due to hysteresis in metals is expressed by Stein- 
metz by the following equation: 


Values of rj as found by Steinmetz appear below. C. G. S. units. 
Matkfi\l 

Iron 

Norway iron ... 

Wrought bar . . . . 

Commercial ferrotype plate 
Annealed “ “ . 

Thin tin plate . . 

Medium thickness tin plate 

Steel 

Soft galvanized wire . . . 

Annealed cast steel . . 

Soft annealed cast steel 

Very soft annealed cast steel .... 

Same above tempered in cold water . . 

Tool steel glass hard tempered in water 

" “ tempered in oil 

“ “ annealed. ... . . 

Cast iron 

Gray cast iron . 

“ “ “ aluminum 

** ** “ 

Nickel 

Soft wire ... 

Annealed wire ... 

Hardened .... 

Cobalt 

2% of iron 

Iron Filings 

180 cycles per second 

114 “ ““ “ 

79-91 


.00227 

.00326 

.00548 

.00468 

.00286 

.00425 

.00349 

.00848 

.00457 

.00318 

.02792 

.07470 

.02670 

.01899 

.01300 

.01365 

.01459 

.0122 

.0156 

.0385 

.0210 

.0457 

.0396 

.0373 


1989 




MAGNETIC CONSTANTS OF IRON 
Permeability of Transformer Iron 

Giving Af, the total magneto motive force applied. Af /2, the magneto 
motive force per unit length of iron circuit. B the total induction, B ta the 
induction per unit crosn-section of iron, M IB, the magnetic reluctance of 
the iron circuit and BH Ma, the permeability; showing the typical relations 
of the magnetic constants for varying field. 

(From Smithsonian Tables.) 


Af. 

MU. 

B. 

B/a. 

Reluctance 

MIB^K. 

Permea- 

bilit> 

BUMa 

20 

0.597 

218X10» 

1406 

0.917 X10-* 

2360 

40 

1.194 

587 

3700 

0.681 

3120 

60 

1.791 

878 

5660 

0.683 

3180 

80 

2.338 

1091 

7040 

0.734 

2960 

100 

2.985 

1219 

7860 

0.819 

2640 

120 

3.582 

1330 

8580 



140 

4.179 

1405 

9060 


2186 

160 

4.776 

1475 

9510 

1.090 

2000 


5.373 

1532 

9880 

1.180 



5.970 

1581 

10200 

1.270 

1720 

220 

6.567 

1618 

10430 

1.360 

1590 

260 

7.761 

1692 

10910 

1.540 

1410 


MAGNETIC PROPERTIES OF IRON AND STEEL 

(From Gumlich, 1909.) 


Sample. 

Coer- 

cive 

force. 

Residual 

B. 

Maximum 

permea- 

bility. 

B for 
H=150 

4t/ foi 
satu- 
ration. 

Electrolytic iron 

2.83 

11400 

1850 

19200 

21620 

The same annealed 

0.36 

10800 

14400 

18900 

2163(1 

Cast steel 

1.51 

10600 

3550 

188(K) 

21420 

The same annealed 

0.37 

11000 

148fK) 

191(K) 

21420 

Steel hardened 

52.4 

7500 

110 

11700 

18000 

Cast iron 

11.4 

6100 

240 

104CK) 

16400 

The same annealed .... 
Electrical iron in sheetn 

4 6 

5350 

600 

11000 

16800 

annealed 1 

1 30 

I 9400 

3270 

18200 

20500 


SATURATION CONSTANTS FOR MAGNETIC SUBSTANCES 


Substance. 

! 

Field in- 
tensity. 

(For sat 

Induced 

magnet- 
ization 
u ration ) 

j Substance. 

j 

Field in- 
tensity. 

(For sat 

Induced 

magnet- 

ization. 

uration.) 

Cobalt 

Iron, wrought. . 
cart 

90(K) 

2000 

4000 

7000 

1.300 

1700 

1200 

200 

Nickel, hard. , . . 
annealed 

8000 

7000 

15000 

400 

515 

1600 

Vicker’a steel.... 

Mangaoeae steel. 


1<M»0 



MAGNETIC SUSCEPTIBILITY 

The following tables give the sperihc susceptibility x for various sub- 
etances. The relation to volume susceptibility k is shown by the equation 
X “ K/d, where d is the density of the substance. Unit of x. 1 X 10 ** cgs 
electromagnetic units. Hoorn temperature is to be understood where no 
other is stated. The values are positive for paramagnetic bodies, negative 
for diamagnetic. 

Elements and Inorganic Compounds 


Substance 

Formula 

Temp, 

Suscepti- 
bility 
10“® cgs 

Ob- 

server 

Aluminum 

A1 

- 170 sol. 

0 60 

31 



18 

0 65 

16 



230 

0 64 

16 



500 

0.57 

16 



1000 hq. 

0 57 

16 

Aluminum bromide 

AlBra 

19 

-0.32 

27 

Aluminum chloride 

AlCh 

19 

-0 60 

27 

Aluminum oxide 

AI 2 O 3 


-0 098 

45 

Aluminum sulfate 

ABCSOdj 

18 

-0.48 

27 

Alum, ammonium, !ron 

Fe2(S04)3— 

-258 4 

598. 

29 


(XH4>2.S()4- 

-196 

114 7 

29 


241120 

17 

30 4 

29 

Ammfuiia 

NH 3 

16 gas 

-1 1 

33 

Ammonium chloroplatinate 

(NH4)2PtCl« 


-0 42 

11 

Ammonium metavanadate 

NH4V()3 

15 

-0.12 

27 

Antimony.. 

8b 

18 sol. 

-0 87 

1 



800 hq. 

-0 49 

16 

Antimony bromide 

8bBr.i 


-0 275 

33 

Antimony pentachloride 

! SbCh 


-0 371 

31 

Antimony trichloride 

' SbCL 


-0 364 

33 

Antimony trioxidc 

' 8b2(>j 

14 

-0 19 

27 

Argon 

I 

20 gas 

-0 45 

15 

Arsenic 

As 

18 

-0 31 

1 

Arsenous (»xide 

AS20j 

18 

-0 27 

27 

Arsenous sulfide 

A 82 S 3 

18 

-0 03 

27 

Tianum 

Ba 

18 

0 9 

31 

Barium bromide 

BaBrz 


-0 39 

27 

1 BaBre 2 H 2 O | 


-0 371 

8 

Barium carbonate 1 

BaCOa 


-0 298 

33 

Barium chhinde ' 

BaCB 


-0 41 

27 


BaCl 2 2 H 2 O 


-0 368 

8 

liarium liydr(»xide i 

Ba(OH )2 

18 

-0 32 

27 


BaK)H)2 8H.O 


-0 497 

33 

Barium iodide I 

Bale 

22 

-0 39 

24 

I BaI>*2H2() 1 

19 

-0 38 

27 

Barium nitrate j 

Ba(N().3>2 


-0 2.54 

33 

Barium oxide ' 

BaO 

20 

-0 13 

27 

Barium sulfate . 

Ba804 


-0 306 

33 

Barium sulfide 

BaS 

18 

-0 32 

27 

Beryllium 

Be 

20 

-1 0 

31 

Beryllium chloride 

BeCh 

17 

-0 60 

27 

Beryllium hydroxide 

Be (OH) 2 


-0 537 

33 

Beryllium oxide 

BeO 

16 

0 0 

27 

Beryllium sulfate. . 

BeS04 

18 

-0 46 

27 


Be8()4-4Il20 

17 

-0 51 

27 

Bismuth 

Bi 

- 259 

-1 55 

30 



-100 

-1 52 

31 



18 

-1 35 

i 



150 

-1 19 

16 



260 

-1.02 

16 

Bismuth bromide. . . . 

BiBrs 


-0 328 

12 
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MAGNETIC SUSCEPTIBILITY (Continued) 


Substance 

Formula 

Temp. 

®C 

Suscepti- 
bility 
10“* cgs 

Ob- 

serve 

Bismuth iodide . . . 

Bil, 

20 

-0.49 

27 

Bismuth nitrate 

Bi(N().-.)3 5H20 


-0.365 

12 

Bismuth sulfide 

Bi2S.< 


-0.385 

12 

Bismuth trichloride . 

Bid., 


-0 322 

12 

Bismuth trioxide 

BiaOa 


-0.170 

8 

Boron 

B 

18 

-0 69 

1 

Boric acid 

H 3 BO 3 


-0.52 

26 

Boron oxide . . . 

B20rf 

14 

-0 55 

27 

Bromine 

Br 

-170 sol. 

-0 40 

31 



- 8 

-0 40 

31 



18 liq. 

-0 39 

1 

Cadmium 

Cd 

18 

-0 18 

1 



400 

-0 16 

16 

Cadmium bromide 

CdBra 

18 

-0 38 

27 

Cadmium chloride. 

CdCli 

18 

-0 32 

27 

Cadmium iodide 

Cdh 

18 

-0 32 

27 

Cadmium oxide 

CdO 

15 

-0 .30 

27 

Caesium 

Cs 

18 

-0 10 

31 

Caesium carbonate 

C 82 CO 3 


-0 .320 

33 

Caesium chloride 

CsCl 


-0 363 

3.3 

Caesium nitrate . 

CsNO., 


-0 412 

3.3 

Caesium sulfate 

C82S()4 


-0 322 

.33 

Calcium 

Ca 

18 

1 10 

31 

Calciuifn carbonate 

C^COs 


-0 382 

33 

Calcium chloride . 

CaCL. 

17 

-0 49 

27 


CaCl.filliO 

17 

-0 54 

27 

Calcium hydroxide 

Ca(OH )2 

10 

-0 .39 

2i 

Calcium oxide 

CaO 

16 

-0 27 

27 

Calcium sulfate , CaS()4 


-0 364 

3.3 


CaS04.H2t> 


-0 384 

33 

Carbon (diamond) 

c 

-170 

-0 49 

31 

1 


1 20 

-0 49 

16 

1 


1 200 

- 0 50 

16 



400 

-0 51 

16 

1 


i 900 

-0 ,54 

16 



! 1200 

-0 ,56 

16 

Carbon (gas carbon) ' 

C 

20 

-2 0 

16 

1 


100 

-2 0 i 

16 

1 


500 

-1 8 1 

16 

j 


850 

-1 6 

16 



1150 

-1 .5 

16 

Carbon (graphite; 

C 

-170 

-6 0 

31 



20 

-3 5 

.31 



;ioo 

-2 7 

.31 

' 


6(K) 

-2 0 

31 

i 


900 

-1 4 

31 



1000 

-1 3 

,31 

Carbon dioxide 

CO 2 

20 gas I 

-0 423 

:i6 

Carbon disulfide 

CS-i 


-0 54 

26 

Cerium . . 

Ce 

-170 

38. 

31 

1 


-1,50 

35 

31 

I 


-100 

26. 

31 



18 

15. 

31 



100 

12. 

31 



200 

11 

31 

Ceric oxide 

Ce02 


0 39 

26 

Cerous bromide 

C:;eBra 

18 ' 

6 0 

5 

Cerous chloride 

C^eCb 

19 

6 1 

27 

Cerous sulfate 

Ce2fS04). 


7 8 

39 

Chlorine 

C'l 

-60 hq. 

-0 ,57 

.33 

Chromium 

Cr 

18 

3 6 

1 



500 

3 8 

16 


... . . 1 

1100 

4 2 

16 


imi2 




MAGNETIC SUSCEPTIBILITY (Continued) 


Substance 

Formula 

Temp. 

°C 

Suscepti- 

bility 

10 "• cgs 

Ob- 

server 

Chromic chloride 

CrCb 

19 

44 3 

17 

Chromic oxide ... 

CrzDi 

18 

25 5 

18 

Chromic sulfate . . 

Cr2(S04)3 

21 

29 5 

19 

Chromium trioxide. 

CrOs 

17 

0.51 

18 

ChromouB chloride 

CrCh 


84. 

38 

Chromous hydroxide . . 

Cr(0H)2 


48.5 

34 

Chromous sulfate .... 

CrSOi 


66. 

2 

Chromous sulfide. 

CrS 

20 

28.4 

41 

Cobaltic oxide . . 

CosOs 


34.3 

45 

Cobalto cobaltic oxide 

Cos04 


39 to 43 6 

45 

Cobaltous bromide 

CoBra 


46.8 

9 

Cobaltous chloride . . . 

C 0 CI 2 

25 

90 5 

19 

Cobaltous iodide. 

C 0 I 2 

18 

32. 

25 

Cobaltous nitrate 

Co(N 03 ) 2 - 6 H 20 


33 1 

8 

Cobaltous oxide 

CoO 


74 5 

45 

Cobaltous sulfate 

C 0 SO 4 

22 

59 6 

19 


CoS04*H20 


53.6 

11 


CoS04-7H20 

19.9 

37 0 

21 

Columbium . 

Cb 

18 

1 5 

1 

Copper ... 

Cu 

18 

-0 086 

1 



500 

-0 075 

16 



1050 

-0 070 

16 

Cupric bromide 

CuBr 2 

31 

3.10 

19 

Cupric chloride 

CuCl 2 

19 

9 10 

19 


CuCl2-2H20 

17 

8 35 

11 

Cupric nitrate 

Cu(N03)2-6H20 


5.50 

8 

Cupric oxide 

CuO 


3.8 

45 

Cupric sulfate. 

CuS04 


8 6 

11 


CuSOi-SHiO 


5 9 

11 

Cupric sulfide 

CuS 

17 

-0 20 

27 

Cuprous oxide 

CU 2 O 


1 2 

45 

Cuprous sulfide 

Cu2S 

18 

-0 18 

27 

Dysprosium oxide 

Dy208 

16 

229. 

29 

Erbium . . 

Er 

18 

22. 

18 

Erbium chloride 

ErCls 

18 

114. 

5 

Erbium oxide 

EnOs 

20 

189 1 

43 

Erbium sulfate 

Er2(S04)3 


118. 

40 

Ferric bromide 

FeBrs 

18 

48 

2'> 

Ferric chloride 

FeCh 

20 

86 2 

19 

Ferric hydroxide 

Fe(OH)3 


157. 

27 

Ferric nitrate . 

Fe(N03)3-6H20 


31.3 

8 

Ferric oxide 

Fe203 

18 

20 6 

18 

Ferric sulfate 

Fe2(S04)3 

23 

57 3 

19 

Ferrous ammonium sulfate 

FeS04(NH4l2- 

-258 6 

547 

21 


S04-6H20 

17 2 

32 6 

21 

Ferrous chloride . 

FeCl 2 

17 

101.2 

19 


FeCl2*4H20 

19 

60 1 

19 

Ferrous iodide 

Fel 2 

18 

40. 

25 

Ferrous sulfate. 

FeS04 

19 

74.2 

19 


FeS04 7 H 2 G 

16 5 

41 5 

21 

Gadolinium chloride 

GdCls 

18 

91. 

5 

Gadolinium oxide 

Gd203 

20 

130.1 

43 

Gadolinium sulfate 

Gd2(S04)3 


92 6 

11 

Gallium 

i Ga 

- 170 sol. 

-0 26 

31 



18 

-0 24 

31 



30 

-0.23 

31 



100 liq. 

-0.04 

31 

Germanium . , . 

Ge 

- 170 sol. 

-0.30 

31 



18 

-0.12 

31 



900 liq. 

-0 30 

31 
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MAGNETIC SUSCEPTIBILITY (Continued) 


Substance 

Formula 

Temp. 

Suseepti- 
bility 
lO"*' cgs 

Ob- 

server 

Gold 

Au 

18 1 

-0 15 

1 

Gold chloride 

AuCL ! 

21 1 

0 43 

27 

Hafnium oxide 

HfOi 


-0 110 

27 

Helium 

He 

20 gas 

-0 47 

15 

Holmium chloride 

HoCla 


172 

46 

Holmium nitrate 

Ho(N03)» 


123 6 

46 

Holmium oxide . 

H 02 O 3 


243 

46 

Hydrochloric acid 

HCl 

22 

-0 661 

8 

Hydrogen 

H 

20 gas 

-1 97 

1 

Indium 

In : 

20 

-0 11 

16 

Indium trichloride . 

lnCl 3 

18 

-0 39 

27 

Iodine 

I 

- 100 sol 

-0 32 

31 



- 60 

-0 33 

31 



0 

-0 35 1 

31 



18 

-0 36 1 

I 



50 

-0 37 1 

16 

1 


113 lui 

-0 39 1 

16 



160 

- 0 33 

16 

Iridium 

!r 

18 

0 14 I 

1 



200 

0 17 , 

16 



4.')0 

0 20 

16 



850 

0 26 

16 



1150 1 

0 31 

16 

Iron carbonyl . 

Fe(C()):, 

19 

-0 40 

32 

Lanthanum 

1 La 

18 

1 04 

31 

l.anthanum chloride 

LaCl.^ 

15 

5 6 

27 

Lanthanum sesquioxide 

' l..a 20 i 

24 

-0 40 

43 

Lanthanum sulfate 

La..(SOi )4 


-0 30 

39 

Le^id ... 

Pb 

- 170 sol 

-0 14 

31 



- 18 

-0 12 

1 



.330 lui 

-0 08 

16 

Lead bromide I 

PbBrj 

20 

-0 28 

27 

T.ead chloride i 

Pb(M. 

! 15 

1 -0 32 

27 

Lead iodide j 

Pbl. 

19 

-0 .33 

27 

Lead monoxide 

PbO 

1 18 

i -0 13 ; 

27 

Lead nitrate 

Pb(NO.,)j 

1 . ' 

' ~0 248 

37 

Lead oxide (red) i 

Pb ,(h 

1 18 i 

1 ~0 24 

27 

Lithium. 

\A 

16 

I 0 .50 , 

31 

Lithium carbonate 

Li 2 G( ) t 

1 

- 0 413 , 

33 

Lithium chloride 1 

LiCl 

1 

-0 .573 i 

3.3 

Lithium nitrate ' 

LiNO. 

19 I 

-0 48 ' 

27 

Lithium oxide 

L 12 O 

20 1 

-0 .57 

27 

Lithium sulfate 

Li.SfL 

15 

-0 38 

27 

Magnesium ' 

Mg 

18 sol ! 

0 .5.5 

16 

! 


70f)liq 

0 .5.5 

16 

Magnesium bromide i 

MpBr ' 

20 

-0 .57 

27 

Magnesium carbonate 

MgCO.! 


-0 51 

27 


Mgro,;{nj() 


- 0 .52.5 

.3.3 

Magnesium chloride ' 

MgGl, 

18 

-0 .58 

27 


MgC’L 6 H -0 

18 

-0 .57 

27 

Magnesium oxide 

MgO 

17 

-0 25 

27 

Magnesium sulfat-c 

MgS04 


~0 4.5 

.36 


MgSOtTHiO 


- 0 .5.51 

33 

Manganese 

Mn 

IS 

9 9 

1 

Manganese bromide 

MnHr« 

18 

68 

25 

Manganese chloridt; 

Mnf^L. 

24 

107 0 

19 

Manganese dioxide 

Mn 02 

21 

38 4 

18 

Manganese hydroxide (ous) 

Mn(nH )2 


49 

.34 

Manganese iodide 

Mnl> 

18 

47 

25 

Manganese nitrate . 

Mn(XOa>i 6 H 20 


1 45 .5 

8 

Manganese oxide (ous) 

MnO 

1 

21 

1 7.5 9 

18 
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MAGNETIC SUSCEPTIBILITY (Continued) 


Substanrc 

Formula 

Temp. 

Suscepti- 
bility 
10"® cgs 

Ob- 

server 

Manganese oxide (io) . , . 

Mn 203 

21 

69 0 

18 

Manganese (ixide (ous-io) 

Mn.i04 

20 

55 8 

18 

Manganese phosphate. . . 

:VlnP04 


69. 

38 

Manganese, snlfate (oub) 

MnR04 

24 

88 5 

18 

Manganese sulhde (ous) 

MnS 

10 

44 32 

41 

Mereury . . 

Hg 

— 80 sol. 

-0.15 

31 



18 liq. 

-0 19 

1 



dlO 

-0 193 

16 

Mereurie bromide 

HgBra 

15 

-0 30 

27 

Mereurie chloride . . 

IlgCh 

17 

-0 19 

27 

Mereunr ifnlide 

Hgla 

17 

-0 33 

27 

Mercuric oxide . . . 

HgO 

16 

-0 24 

27 

Mercuric sulfide 

HgS 

16 

-0 23 

27 

Mercurous chloride. 

HgCl 

19 

-0 23 

27 

Molybdenum 

Mo 

18 

0 04 

16 

Molybdenum dioxide . 

MoOz 

20 

0 33 

41 

Molybdenum trioxido 

M 0 O 3 

20 

0 88 

41 

Molybdenum aesquioxide 

M 02 O., 

16 

-0.35 

27 

Neodymnirn . 

Nd 

18 

36 

31 

Neodymium oxide 

Nd20, 


30.3 

39 

Neodymium sulfate 

Nd2(S04)3 

• 

18 3 

39 

Neon 

Ne 

20 gas 

-0 33 

15 

Nickel bromide 

NiHr2 

18 

19 

25 

Nickel carbonyl. 

Ni(CO)4 

19 

-0 481 

32 

Nickel chloride 

NiCb 

24 

44 7 

19 

Nickel hydroxide (ous) 

Ni(OII)2 


48 3 

45 

Nickel monoxide 

NiO 


53 7 

45 

Nickel nitrate. . . . 

Ni(N()3)2-6H2() 


13 6 

S 

Nickel sulfate 

NkS04 

15 9 

26 7 

21 


\iS04'6H20 


15 6 

11 


NiSfb 7H?() 

19 1 

16 0 

21 

Nitric acid 

lINOj 

22 i 

-0 467 

S 

Nitrogen 1 

N 

20 gas 

-0 342 

t 

Nitrogen dioxide 

1 NO 

22 gas 

48 66 

35 

Nitrogen monoxide 

i N 2 O 

; 12 liq. 

-0 429 

35 

Nitrogen pentoxide . . 

N20i. 

16 sol. 

-0 332 

35 

Nitrogen peroxide 

! N 2 O 4 

- 16 sol. 

-0 276 

35 


N 02 

1 1:15 gas 

3 26 

35 

Nitrogen trioxide . ... 

1 N 20 J 

1 18 liq. 

-0 206 

35 

Osmium . . 

^ Os 

1 18 

0 06 

1 

Oxygen (Ist modification) . 

0 

; — 259 sol. 

54. 

30 

j 


-240 

60. 

30 

(2nd modification) j 

1 

!-240 

118. 

30 

1 


-219 

113 

30 

(liquid) 


1 — 219 liq. 

310. 

30 



i-203 

273. 

30 



;-196 

260 

30 



20 gas 

106 2 

1 

Palladium 

Pd 

-258 

10 9 

29 



-196 1 

8 1 

29 



- 103 1 

6 9 

29 


1 


5 4 

31 



18 

5 4 

1 


1 

200 

4 6 

16 


1 

750 

2 6 

16 



1 1230 

1 7 

16 

Phosphorus (white) . . 

P 

1 20 sol. 

-0 90 


Phosphorus (red) 

P 

20 

-0 67 

3 



45 liq. 

-0 90 

16 

Phosphorus pentoxide . 

P20fc 

18 

-0 46 

27 

Platinum 

Pt 

- 170 

1 31 

31 
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MAGNETIC SUSCEPTIBILITY (Continued) 


Substance 


Platinum (continued) . . . 


Platinum tetrachloride. . . 

Potassium . _ 

Potassium acid fluoride . 
Potassium bromide 
Potassium carbonate 
Potassium chlorate . 
Potassium chloride 
Potassium chloroplatinate 
l*(>tas8ium chloroplatinite 
T’otassium cyanate 
Potassium dichromate 
Potassium ferncyanide 
Potassium ferrooyanide 
Potassium hydroxide 
Potassium iodide 
iNitassium nitrate 
Potassium permanpcanate 
Potassium sulfate 
Potassium tetrathioriate 
Prasetidymium 


Praseodymium chloride 
Praseodymium sulfate 
Praseodymium trioxide 
Quartz (see Silicon dtoxidt t 
Uh odium 


Hubidium 

Pubidium carbonate 
Rubidium chloride 
Rubidium nitrate 
Rubidium sulfate 
Ruthenium 


Samarium oxide 
Scandium nitrate 
Scandium oxide 
Scandium sulfate 
Selenium 
Selenious acid 
Silicon 

SilicochloroR*rm 
iSilicon dioxide . , 
Silicon tetrabromide 
tSiiicon tetrachloride 
Silver. . . 


Formula 

Temp. 

Suscepti- 

bility 

10 ' cgs 

Ob- 

server 

Pt 

-100 

1 20 

31 

18 

1 10 

1 


250 

0.66 

16 


700 

0.45 

16 


1220 

0 80 

16 

PtCli 

22 

0 0 

24 

K 

18 

0.52 

1 

KHF> 


-0 428 

8 

KBr 


-0 377 

8 

K 2 CO 4 


-0 488 

8 

KC10.» 


-0 30 

26 

KCl 


-0 516 

33 

KzPtCl# 


-0 393 

11 

KiPtCh 


-0 356 

11 

KCNO 


-0 465 

33 

K2Cr20T 


0 129 

8 

KJ'XCXle 

21 

i 7 08 

19 

K4Fe(CXu:^H2() 


-0 420 

32 

KOH 

22 

-0 33 

24 

KI 


-0 422 

8 

KNO, 


-0 326 

33 

KMiiOi 

21 

0 175 

19 

K 2 SO 4 


-0 403 

33 

K.S 4 O 6 


-0 412 

33 

Pr 

- 170 sol. 

90 

31 

- 100 

53 

31 


20 

25 

31 


200 

14 

31 


600 1 

8 1 

31 


900 liii 

7 

31 

fM’l 

19 

17 

27 

Pr2(SOr ! 


13 7 

28 

1X0. ; 


1 5 6 

28 

SiO« ! 

Hh ! 

- 180 

0 90 

■31 

~ 40 

1 05 

31 


18 

1 11 

1 


280 

1 31 

16 


7:10 

1 .52 

16 


1 140 

1 86 

16 

Rb 

18 

0 09 

1 

Rb2ro. 


-0 321 

33 

RbCM 


-0 327 

33 

RbXOi 


-0 281 

33 

KbiSO. 


-0 331 

33 

Hu 

- 170 

0 55 

31 

18 

0 50 

1 


7r>o 

0 65 

16 


1 100 

0 75 

16 

Sa^O. 

22 

6 02 

43 

Sc(NOai, 

21 

0 0 

27 

SC 2 O 3 


-0 018 

26 

Sc2(S04n 


-0 33 

39 

Se 

18 

-0 32 

1 

n>SeOi 

18 

-0 .36 

27 

Si 

18 

-0 13 

1 

siiiri. 


-0 515 

33 

SiOj 


-0 493 

33 

SiBr4 


-0 360 

33 

SiCh 


-0 537 

33 

Ag 

- 170 Hid. 

-0 16 

31 
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MAGNETIC SUSCEPTIBILITY (Continued) 


Substance 


Formula 



Silver (continued) 

Ag 

- 80 

-0.18 



- 40 

-0 19 



18 

-0.20 



270 

-0.23 



945 

-0.26 



1000 liq. 

-0 28 

Silver bromide 

AgBr 

19 

-0.33 

Silver chloride .... 

AgCl 

17 

-0.35 

Silver iodide . . 

Agl 

19 

-0.37 

Sodium 

Na 

18 

0.51 

Sodium acetate 

NaC2H.‘i02 3 H 2 O 


-0 50 

Sodium acid carbonate 

NaHCO., 


-0.21 

Sodium bromide. . . . 

NaBr 

18 

-0.47 

Sodium carbonate 

Na2C03 

17 

-0 24 


Na2CO3l0H2O 

17 

-0 58 

Sodium chloride 

NaCl 

18 

-0 499 

Sodium fluoride 

NaF 

21 

-0 51 

Sodium hydroxide 

NaOH 

17 

-0 59 

Sodium iodide 

Nal -21120 


-0.402 

Sodium nitrate 

NaNOs 


-0 28 

di-Sodium phosphate. . 

Na2HPOi 


-0 399 

di-Sodium phosphite . ... 

Na2HP03 


-0 451 

Sodium sulfate 

Na2SO4l0H2O 


-0 86 

Sodium sulfite 

Na2S08 71120 


-0 462 

Sodium tetraborate . . . . 

Na2B4O7l0H2O 


-0 59 

Sodium thiosulfate (hypo) 

Na2S203 


-0 391 

Stannic bromide. . . 

SnBr4 


-0 354 

Stannic chloride ... 

SnCli 


-0 442 

Stannic hydroxide 

Sn(OH)4 


-0 321 

Stannic oxide 

Sn02 

15 

-0 050 

Stannous chloride 

SnCl 2 

18 

-0 37 

Stannous oxide 

SnO 

17 

-0 11 

Stannous sulfate 

SnSO< 

18 

-0 29 

Strontium 

1 Sr 

18 

-0 2 

Strontium bromide 

SrBr? 

19 

-0 39 

Strontium carbonate 

SrCOs 


-0 316 

Strontium chloride . . 

1 SrCl 2 

20 

-0 56 

Strontium iodide . . . 

Srh 

19 

-0 44 

Strontium oxide . . 

SrO 

20 

-0 060 

Strontium sulfate . . . 

SrS04 1 


-0 315 

Sulfur (rhombic) . . 

S 

— i70 sol. 

-0 49 



18 

-0 49 



112 

-0 49 



113 liq 

-0 49 



220 

-0 49 

Sulfur dioxide 

SO 2 

hq. 

-0.285 

Sulfur trioxide 

SO 3 

16 ! 

-0 289 

Sulfuric acid . 

H 2 S 04 1 

22 

-0 441 

Tantalum . . 

Ta 

-170 

0 83 



18 

0 87 



420 

0 88 



820 

0 77 

Tellurium 

Te 

- 160 sol. 

-0.46 



- 60 

-0 36 



0 

-0 32 



18 

-0 31 



130 

-0 32 



436 

-0.31 



470 liq. 

-0 071 

Tellurium dioxide. 

Te02 

18 

-0 14 

Thallium 

T1 

18 

-0.24 


31 

31 

31 

16 

16 

16 

27 

27 

27 

1 

26 

26 

27 

27 

27 

19 

27 

27 

8 

26 

33 

33 

26 

33 

26 

33 

33 

33 

33 

27 

27 

27 

27 

31 

27 


27 

27 

33 

16,31 

1 

16, 31 

16,31 

16,31 
33 
33 
8 
31 
1 

16 

16 

31 

31 

31 

1 

16 

16 

16 

27 

1 




MAGNETIC SUSCEPTIBILITY (Continued) 


Hubetanoe 


Thallium monocLloride . 
Thallium sulfate (oub) 
'riiallium trichloride 
Tliorium 


"I’horium nitrate . . 

Tin 

(gray) ... . 

1 in tetraethyl 
Tin tetramethyl 
Titanium 

Titanium dioxide 
Titanium sulfide.. 
Tungsten ... 

'rungsten tri oxide 
Tungstic acid . 
Iranium 
I ranium dioxide 
I’ranium oxide (ous-u ' 
I ranium tetrachloride 
I'ranium trioxide 
Tranyl nitrate 
\’anadium . 

V anadium oxide 
Vanadium pentoxide 
Vanadium trioxide 
Water . . . . 

Vtterbium 

Ytterbium chloride 
’Vtterbium oxide 
V'ttnum chloride 
S'ttriuin oxide 
Yttrium sulfate 
Zinr; 


Zinc bromide . 
Zinc chloride 
Zinc hydrt'xide 
Zinc oxide 
Zinc sulfate 
Zirconium 
Zirconium dioxide 


Formula 

Temp. 

«C 

Suscepti- 

bility 

10 « egs 

Ob- 

server 

TlCl 

20 

-0 19 

27 

IhSOi 

20 

-0.25 

27 

TlCl 3 

20 

-0 25 

27 

Th 

-170 

0 05 

31 

18 

0 15 

1 


150 

0 23 

16 


590 

0 29 

16 

'1 ll(\()!)l 

. 

-0 14 

27 

Sn 

18 sol. 

0 025 

1 

18 

-0 35 

16 


4(K) hq 

-0 036 

16 

Sn(r.H..)i 

-0 138 

55 

SnlCH 4 


-0 218 

55 


- 170 

1 6 

31 


20 

1 25 

31 

Ti<>« 


0 066 

40 

TiSi 


0 56 

40 

W 

18 

0 28 

1 

WO. 

15 

0 81 

41 

H-.WOI 

V 

18 

- 1 1 

27 

18 

2 6 

31 

V(h 

17 

7 5 

41 

\ ^.^o^ 

15 

0 95 

41 

1 rri. 

i 19 

- 0 40 

27 

I'Oi 

10 

1 08 

41 

l 0 < VO..)* 

15 

-0 44 

27 

V 

18 

1 4 

1 

\o- 

\:\ 

5 75 

41 

\ ){. 

15 

0 85 

41 

\ .*<> i 

15 

1 3 9 

41 

11*0 

'-120 to 

1 0 sol. 

- 0 699 

19 

Vb 

I - 160 

16 8 

31 

' 20 

5 { 

31 

YbCl. 



5 

Vb'iO. 


1 38 

27 

V C’li 

i 

i 20 

27 

V ;Oi 

1 22 

i 0 5.i 

43 

VstSO^'i 

1 

-0 24 

39 

Zii 

, 18 ‘4ol 

-0 157 

1 

! 450 liq 

1 -0 09 

16 

ZnBr* 

10 

I -0 40 

27 

ZnCl* 

1 

1 0 47 

24 

ZnfOlI'- 


! - 0 487 

45 

; ZnO 


: -0 362 

8 

: ZnSOi 711-'* 


() 48 

26 

Zr 

IS 

0 45 

1 

: ZrO* 

15 

' 0 112 

27 


OUCJAMC ( V)Ml*Ol M>s 

Itooni temperature is to be underBtood where no other is stated 


Substance 

r«)rmuhi 

1 SuKceptiVnhty 1 
j 10 egs 

Oil- 

server 

Acetaldehyde 

C 2 U 4 O 

- 0 502 

n:i 

Acetamide 

Call. .VO 

0 577 


Acetn* acid 

C 2 H 4 O 2 

- 0 526 


Acetic anhydride 

C 4 HCO 3 

-0 517 






MAGNETIC SUSCEPTIBILITY (CdAtinucd) 


Substance 


Acetone 

Acridine 

n-Amyl alcohol 

iso- Amyl alcohol 

tert.-Amyl alcohol . 

iso-Amyl ether 

Amyl nitrate 

Aniline 

Anisole 

Anthracene 

Anthraquinone 

Bensaldehyde 

Benzene 

Benzoic acid 

Benzophenone 

Benzoyl chloride 

Benzyl alcohol 

Bromobenzene 

Bromoform 

n-Butyl alcohol 

iso-Butyl alcohol 

i8o>Butylamine 

n-Butyric acid 

ISO-Butyric acid 

Cacodylic acid 

Camphor 

Camphoric acid .... 

Carbon tetrabromide 

Carbon tetrachloride 

Carbon tetraiodide 

Chloral 

Chloroacetone 

Chlorobenzene 

Chloroform 

Chrysene 

Cinnamic aldehyde. 

Cyanogen 

Cyanuric acid 

Cyclohexane 

Cyclohexene 

Cymene 

Decane 

Diethylamine 

m-Dinitrobenzene . . . 

Diphenyl 

Diphenylamine 

Ethyl acetate 

Ethyl aoetoacetate (fresh) 

Ethyl alcohol 

Ethyl benzoate 

Ethyl bromide 

Ethyl cinnamatc 

Ethyl ether 

Ethyl formate 

Ethyl iodide 

Ethylene 

Ethylene bromide 

Ethylene chloride 

EthylMie iodide 

Etbylidene chloride ... . 

Eucalyptol 

Eugenol and iso-eugenol 
Fluorobenzene. 


Formula 

Susceptibility 
10 “* cgs 

Ob- 

server 

CaHsO 

-0.581 


CijH«N 

- 0.688 



-0.766 

26 

CsHwO 

-0.799 

33 

C^HisO 

-0.804 


CicH2*0 

-0.813 


CsHiiNO* 

-0.574 


CsHtN 

-0 692 cm 

32 

C7HrO 

-0.672 

33 

CmHio 

-0.726 


Ci^HsOz 

-0.575 


C 7 H 8 O 

-0.573 


CeHe 

-0.712 (16.8®) 

19,20 

C7H60j 

-0.566 

13.14 

CiaHioO 

-0.594 

33 

C 7 H 6 CIO 

-0.539 (20®) 


C7H«0 

-0.706 


C«HjJBr 

-0.540 (-20®) 

32 

CHBrs 

-0.316 

33 

C 4 H 10 O 

-0.743 

26 

C 4 H 10 O 

-0.798 

33 

C4HuN 

-0.843 


C 4 H 8 O 2 

-0 632 


C 4 H 8 O 2 

-0.646 


C 2 H 7 A 8 O 2 

-0.579 


CioHieO 

- 0.68 

10 

C 10 H 1 GO 4 

-0.746 

13. 14 

CBr4 

-0.293 

33 

CCI 4 

-0 429 


CI 4 

-0 261 


CaHCUO 

-0.459 


CiHfiClO 

-0 550 


CbHsCI 

-0.664 (-30®) 

32 

CHCl, 

-0.488 

33 

CisHia 

-0 648 


CjHsO 

-0 566 


C 2 N 5 

-0 415 


CaHsNjOs 

-0.490 


CcHis 

-0.810 


CoHio 

-0.711 


C 10 H 14 

-0.769 


CioHsa 

-0.876 


C 4 H 11 N 

-0.835 


C«H4Nj04 

-0 398 


CisHio 

-0.677 


CitHnN 

-0 634 


C 4 H 8 O 2 

-0.607 (-6®) 

19,20 

CcHioOs 

-0 576 

33 

C 2 H 6 O 

-0 744 


C»Hio02 

-0.628 


CtHjBr 

-0 489 


CuHi£02 

-0 610 


C 4 H 10 O 

-0 766 

26 

C 8 H 602 

-0.581 

33 

C 2 H 6 I 

-0 679 

26 

C 2 H 4 

- 1.6 

6, 7 

C2H4Br2 

-0.422 

33 

C 2 H 4 CI 2 

-0.602 


C 2 H 4 I 2 

-0.381 


CtH^Ch 

-0.580 


CioHisO 

-0.754 


C 10 H 12 O 2 

-0.622 


CeHfiF 

-0 608 
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MAGNETIC SUSCEPTIBILITY (Continued) 


Substance 

Formula 

Susceptibility 
10“« cgs 

Ob- 

server 


CHsO 

-0,62 

26 

Formamide 

CHaNO 

-0 486 

33 

Formic acid 

CHaOa 

-0.432 

13. 14 


CdHaOa 

-0 426 

Furfural 

CaHiOz 

-0.492 

33 


CaHaOa 

-0.538 

26 


CaHdOi 

-0 624 

33 

Hexachlorobensene 

CdCU 

-0 518 


Hexane 

C«Hi4 

-0 888 


lodobenzene 

CeHsI 

-0 471 


Maleic acid 

C 4 H 4 O 4 

-0 427 

13. 14 


CH 4 

-2 5 

6, 7 

Metliyl acetate 

CsHeOa 

-0 590 

33 


CH 4 O 

-0 65 (-3®) 

19.20 


CHtN 

-0 870 

33 

Methyl benzoate .... 

CaHsOa 

-0 602 


Methyl bromide 

CHaBr 

-0 603 


Methyl chloride 

CHaCl 

-0 633 

22 


CtHeO 

-0 716 

Methyl formate 

CaHiOa 

-0 518 

33 

Methyl iodide 

CHal 

-0 403 



C 4 H 8 O 2 

-0 628 



CiHsO.! 

-0 580 


Methylene bromide 

CHaBrz 

-0 379 

33 

Methylene chloride 

CHsCh 

-0 549 



CHala 

-0 349 


Naphthalene 

CioH, 

-0 717 


Naphthol 

CioH«0 

-0 673 


Nitrobenzene. ... 

CeHiNO'i 

-0 499 (20®) 

32 

Nitrocthane 

CaHiNOy 

-0 472 

33 

Nitroeobenzene . . . . .... 

CaHtNO 

-0 514 


Octane . . . 

CaHi* 

-0 872 


Oleic acid ... I 

1 CWH 34 O 2 

-0 742 


Paraldehyde ... • • 1 

CeHisOa 

-0 6.52 


Phenetole . ... . . 

. C«HwO 

-0 692 


Phenol. .... 

CeHaO 

-0.648 


Phenyl cyanide ... 

C 7 H 5 N 

-0 651 


Phthalic acid . . 

C.H«04 

-0 446 

13. 14 

Piperidine 

CsHiiN 

-0 755 

33 

Propionic acid .... 

CaHftOa 

-0 587 


Propyl alcohol ... 

Pyridine . 

CaHsO 

-0 766 


CtHiN 

-0 623 


Quinoline . 

C*H7N 

-0 662 


Quinone ... 

C6H402 

-0 382 


Resorcinol ... 

CdH^O* 

-0 617 


Stilbene 

Ci4H,2 

-0 666 


Succinic acid 

C 4 H 6 O 4 

-0 461 

13. 14 

Terpineol . ... 

CioHibO 

-0 725 

33 

Tetrabromethylene . . 

1 etrachluroethylene 

CsBri 

C 2 CI 4 

-0 334 
-0 508 


Toluene .. 

C 7 H 8 

-0 729 


o-Toluidine 

C 7 H 9 N 

-0 701 

33 

Trichlorobenzene. . . 

CdHaCla 

-0.587 


Trichloronitromethane ... 

CCI 3 NO 2 

-0 458 


Triethylphosphme . 

Trinitrobenzene- 1, 3, 5. 

CbHiaP 

-0 762 


CrJlaNaO^ 

-0 3.52 


Urea 

CH4N20 

-0 560 


o-Xylene 

m-Aylene 

CbHio 

-0 662 (-10®) 

32 

CbHio 

-0 743 

33 
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MAGNETIC SUSCEPTIBILITY (Continued) 

Miscellaneous 


Substance 

Susceptibility 

Ob- 

server 

Air, 20°C, 1 atm. 

24 16 gas 

1 

Celluloid 

-0 13 

23,24 

Fibomte 

0 6 

44 

Glass (crown) ... 

-0 90 

23, 24 

Glass (heavy flint) 

-1.2 

23. 24 

Jiinseed oil. . . 

1 -0 74 

10 

Marble (CaCOs) 

1-0 8 i 

44 

Paraffin 

1 -0 6 

44 

Petroleum . 

-0 83 1 

26 

SheUac 

-0 30 

26 

Wax (white) 

-0 6 

44 

Wood 

-0 3 toO.7 

44 
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MAGNETIC INCLINATION OR DIP AND HORIZONTAL 
INTENSITY 

The mean or limiting values are given for the territory covered by the 
State named. The honsontal intensity is given in gauaaee. The table is 
compiled from the reaulta of the U. S. Coast and Geodetic Survey for 1911 
and 1912. 


State. 


Alabama 

Alaska 

Arisona 

Arkansas 

California 

Colorado 

Connecticut. . . 

Delaware 

Florida 

Georgia 

Hawaii 

Idaho 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts. . 

Michigan 

Mississippi 

Missouri 

Montana 

Nebraska 

New Hampshire. 

New Jersey 

New Mexico. . . , 

New York 

North Carolina.. 
North Dakota. . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania. . , 

Philippines 

Porto Rico 

South Carolina. . 
South Dakota. . . 
Tennessee 


Vermont. . . . 

Virginia 

Washinjrion. . 
West Virginia 
Wisconsin. . . 
Wyoming. . . 


Dip, degrees. 

1 

1 Horiiontal 

j intensity. 

62. to 

66. 

.23 to 

.26 

67. 

74. 

I .16 

.21 

59. 


i .27 


63. 

65. 

i .24 

.25 

58. 

62. 

1 .25 

.27 

67. 

68. 

! .22 

.23 

72. 

73. 

17 

.18 

70. 

71.5 

1 

.20 

57. 

58. 

27 

.29 

02. 

66. 

.23 

.26 

39. 


.29 


69. 


.21 


69. 

72. 

.18 

.21 

71. 

73. 

.18 

,20 

67. 

69. 

.21 

.23 

68. 

70. 

.20 

.22 

74. 

76. 

.14 

.16 

70 


.20 


73. 


.17 


73. 

76. 

.15 

.18 

61. 

66. 

.24 

.26 

67. 

71. 

.20 

.22 

70. 

72. 

.18 

.20 

70. 

71. 

.20 


73. 

74. 

.16 

.17 

71. 


.19 


63. 

65. 

.24 

.25 

74. 


.16 

.17 

66. 

68. 

.21 

.23 

74. 

77. 

.15 

.16 

71. 

73. 

.18 

.20 

63. 

67. 

.23 

.25 

68. 

69. 

.21 


71. 

72. 

.18 

.19 

0. 

23. 

.37 

.39 

49. 

50. 

.29 

.30 

66. 

67. 

.23 


71. 

74. 

.17 

.19 

66. 

68. 

.22 

.23 

57. 

63. 1 

.25 

.29 

66. 

67. 

.22 

.23 

73. 

75. 

.16 

.17 

68. 

70. 

.20 

.21 

71. 


.19 


70.5 

! 

.20 


74. 

76. 

.15 

.17 

68. 

72. 

.19 

.23 


2<)02 



MAGNETIC DECLINATION 

(Selected from tables of the U. S. Coast and Geodetic Surrey) 


State. 

Station. 

Magnetic declination in degrees and tenths 

1870 

o 

1880 

o 

1890 

o 

1900 

0 

1910 

o 

1920 

0 



4.7 E 
6.1 E 

4.1 E 
5.5 E 

3.4 E 
4.8 E 

3.0 E 
4.4 E 

2.9 E 

3.0 E 
4.6 £ 


Tuscaloosa 

4.4 E 

Alas 

Sitka 

29.0 E 

29.3 E 
25.2 E 

29.5 E 
24.8 E 

29.7 E 
24.5 E 

30.2 E 

30.4 E 


Kodiak 

26.7 E 

24.2 E 

24.2 E 


Unalaska 

St. Michael 

20.1 E 

19.6 E 

24.7 E 

19.0 E 

23.1 E 

18.3 E 
22.1 E 

17.5 E 

21.5 E 

17.2 E 
21.0 E 

Ariz 

Holbrook 

13.8 E 

13.6 E 

13.4 E 

13.5E 

14.1 E 

14.5 E 


Prescott 

13.7 E 

13.7 E 

13.6 E 

13.7 E 

14.4 E 

14.9 E 

Ark 

Augusta 

7.1 E 

6.5 E 

5.9 E 

5.6 E 

5.6 E 

5.8 E 


Danville 

8.6 E 

8.1 E 

7.6 E 

7.2 E 

7.4 E 

7.7 E 

Calif 

Bagdad 

14.3 E 

14.4 E 

14.4 E 

14.6 E 

15.3 E 

15.7 E 


Mojave 

14.6 E 

14.9 E 

14.9 E 

15.1 E 

15.8 E 

16.3 E 


Modesto 

16.1 E 

16.1 E 

16.2 E 

16.6 E 

17.3 E 

17.7 E 


Redding 

18.1 E 

18.2 E ! 

18.3 E 

18.7 E 

19.4 E 

19.7 E 

Colo 

Pueblo 

13.7 E 

13.5 E 

13.0 E 

12.8 E 

13.3 E 

13.7 E 


Ouray 

15.2 E 

15.0 E 

14.6 E 

14.6 E 

15.1 E 

15.6 E 

Conn 

Hartford 

8.7 W 

9.4 W 

9.8 W 

10.4 W 

11.2 W 

12.1 W 

Del. . . 

Dover 

4.7 W 

5.3 W 

5.9 W 

6.5 W 

7.2 W 

8.0 W 

D. C 

Washington. . . . 

2.4 W 

3.0 W 

3.6 W 

4.2 W 

4.9 W 

5.6 W 

Fla 

Miami 

3.3 E 

2.7 E 

2.2 E 

1.7 E 

1.5 E 

1.5 E 


Bartow 

3.2 E 

2.6 E 

2.1 E 

1.6 E 

1.4 E 

1.3 E 


Jacksonville .... 

3.0 E 

2.4 E 

1.8 E 

1.3 E 

LIE 

0.9 E 


Tallahassee 

4.2 E 

3.6 E 

3.0 E 

2.5 E 

2.4 E 

2.4 E 

Ga 

Millen 

2.7 E 

2.1 E 

1.5 E 

0.9 E 

0.7 E 

0.5 E 


Amcricus 

4.1 E 

3.5 E 

2.9 E 

2.4 E 

2.2 E 

2.2 E 

Haw 

Honolulu 

9.5 E 

9.8 E 

10.1 E 

10.4 E 

10.7 E 

11.1 E 

Idaho. 

Pocatello 

18.0 E 

17.9 E 

17.8 E 

17.9 E 

18.5 E 

18.8 E 


Boise 

18.8 E 

18.8 E 

18.6 E 

18.8 E 

19.5 E 

19.8 E 


Pierce 

21.2 E 

21.1 E 

21.2 E 

21 .4 E 

22.0 E 

22.2 E 

Ill . 

Kankakee 

53E 

4.8 E 

4.1 E 

3.6 E 

3.3 E 

3.1 E 


Rushvillc 

7.0 E 

6.4 E 

5.7 E 

5.2 E 

5.1 E 

5.1 E 

Ind 

Indianapolis .... 

3.3 E 

2.7 E 

2.1 E 

1.5 E 

1.1 E 

0.9 E 

Iowa 

Walker 

8.2 Ei 

7.5 E 

6.8 E 

6.2 E 

6.2 E 

6.2 E 


Sac City 

10.2 E 

9.6 E 

8.8 E 

8.4 E 

8.6 E 

8.6 E 

Kans 

Emporia 

11.2 E 

10.8 E 

10.2 E 

9.9 E 

10.1 E 

10.3 E 


Ness City 

12.2 E 

11.9 E 

11. 3E 

11.2 E 

11.4 E 

11.7E 

Ky 

Manchester 

1.6E 

1.0 E 

0.3 E 

0.3 W 

0.6 W 

0.8 W 

Louisville. . 

3.2 E 

2.5 E 

1.9 E 

1.5 E 

1.3 E 

1.2 E 


Princeton 

6.5 E 

4.8 E 

4.2 E 

3.9 E 

3.7 E 

3.8 E 

La 

Winfield 

8.2 E 

7.6 E 

7.1 E 

6.8 E 

7.0 E 

7.4 E 

Me 

Eastport 

18.5 W 

18.8 W 

19.0 W 

19.3 W 

20.0 W 

21.0 W 


Bangor 

15.9 W 

16.4 W 

16.7 W 

17.1 W 

17.8 W 

18.8 W 


Portland 

13.1 W 

13.6 W 

14.1 W| 

14.5 W 

15.3 W 

16.3 W 

Md 

Baltimore 

3.8 W 

4.4 W 

6.0 W 

5.6 W 

6.3 W 

7.0 W 

Mass 

Boston 

ll.OW 

11.5 W 

12.0 Wl 

12.6 W 

13.4 W 

14.4 W 

Pittsfield 

9.3 W 

10.0 W 

10.4 W 

ll.OW 

11.8 W 

12.7 W 

Mich 

Marquette .... 

4.7 E 

3.8 E 

3.0 E 

2.4 E 

2.1 Ei 

1.7 E 


Lapeer 

0.3 E 

0.5 W 

1.2 W 

1.8 W 

2.3 W 

2.8 W 


Grand Haven . . . 

3.1 E 

2.4 E 

1.6 E 

1.1 E 

0.7 E 

0.3 E 

Minn. 

St. Paul 

10.9 E 

10.3 E 

9.5 E 

8.9 E 

8.8 E 

8.7 E 

Marshall 

ll.OE 

10.5 E 

9.8 E 

9.3 E 

9.4 E 

9.4 E 


Hibbing 

9.7 E 

9.0 E 

8.2 £ 

7.6 E 

7.7 E 

7.5 E 


Baglcy 

Meridian 

12.3 E 

11.7E 

ll.OE 

10.4 E 

10.6 E 

10.5 £ 

Miss 

6.5 E 

5.9 E 

5.2 E 

4.8 E 

4.9 E 

5.1 E 


Vicksburg 

7.6 E 

7.1 E 

6.4 E 

6.0 E 

6.1 E 

6.4 E 

Mo.. 

Hermann 

i 

8.3 E 

7.7 E 

7.0 E 

6.5 E 

6.5 E 

6.6 S 


2003 





MAGNETIC DECLINATION (Continued) 

(Selocted from tables of the U. S. Coast and Geodetic Survey) 


Magnetic declination in degrees and tenths. 


State. 


Mo 

Mont 

Nebr 

Nev 

N. H 

N. J .. 

N. Mex. . 

N. Y 

N. C 

N. D 

Ohio 

Okla 

Ore 

Pa 


P. R 

R. I 

S. C 

8. D. 


Tenn 

Tex 


Utah. 
Vt. . 
Va... 


Wash . . . 

W. Va.... 
Wis. . . 

Wyo 








Sedalia 

9.3 

E 

8.7 E 

8.0 

E 

7.6 

E 

7.8 

E 

Miles City 

17.7 

E 

17.4 

E 

16.9 

E 

16.9 

E 

17.3 

E 

Lewistown .... 

20.1 

E 

19.9 

E 

19.6 

E 

19.6 

E 

20.1 

E 

Ovando 

21.2 

E 

21.1 

E 

20.9 

E 

21.1 

E 

21.6 

E 

Albion 

12.5 

E 

12.0 

E 

11.4 

E 

11.0 

E 

11.2 

E 

Valentine .... 

13.9 

E 

13.4 

E 

12.8 

E 

12.6 

E 

12.8 

E 

Alliance 

16.3 

E 

14.8 

K 

14.3 E 

14.2 

E 

14.5 

E 

Elko 

17.7 

E 

17.7 

E 

17.6 

E 

17.8 

E 

18.4 

E 

Hawthorne 

16.8 

E 

17.0 

E 

17.0 

E 

17.3 

E 

18.0 

E 

Hanover 

11.1 

W 

11.6 

W 

12.0 

W 

12.6 

W 

13.2 

W 

Trenton 

60 

W 

6.7 

W 

7.2 

W 

7.8 

W 

8.6 

W 

Santa Rosa 

12.7 

E 

12.4 

E 

12.0 

E 

11.9 

E 

12.5 

E 

Laguna 

13.6 

E 

13.4 

E 

13.0 

E 

13.0 

E 

13.6 

E 

Albany 

9.2 

W 

10.0 

W 

10.3 

W 

10.9 

W 

11.6 

W 

Elmira 

5.4 

W 

6.3 

W 

7.0 

W 

7.5 

W 

8.2 

W 

BuiTalo 

3.8 

W 

4.7 

w 

5.4 

w 

5.9 

W 

6.5 

w 

Newbern. . 

10 

W 

1.7 

w 

2.3 

w 

2.9 

W 

3.4 

w 

Greensboro 

1.0 

E 

0.3 

E 

0.3 

w 

0.8 

W 

1.3 

w 

Asheville 

2.0 E 

1.3 

E 

0.7 

E 

0.2 

E 

3.2 

w 

Jamestown.. .. 

13.7 

E 

13.2 

E 

12.5 

E 

12.2 

E 

12.4 

E 

Bismarck . 

16,1 

E 

15.6 

E 

16.0 

E 

14.7 

E 

150 

E 

Dickinson 

17.5 

E 

17.1 

E 

16.5 

E 

16.3 

E 

16.7 

E 

Canton. . . 

00 


0.7 

W 

1.3 

W 

1.9 

W 

2.5 

W 

Urbana . . . . 

24 

E 

1.8 

E 

1.1 

E 

0.5 

E 

0.1 

E 

Okmulgee. . 

9.8 

E 

9.6 

E 

9.1 

E 

8.7 

E 

8.9 

E 

Enid 

11.0 

E 

10.6 

E 

10.2 

E 

9.8 

E 

10.1 

E 

Sumpter 

20 OE 

20.2 

E 

20.2 

E 

20.4 

E 

21.1 

E 

Detroit 

20.1 

E 

20 3 

E 

20.5 

E 

20.8 

F 

21.6 

E 

Wilkes-Barre . . . 

5.3 

W 

6.0 

W 

6.6 

W 

7.2 

W 

8.0 

W 

LockHaven .... 

4^ 

W 

5.0 

W 

6.6 

W 

6.3 

W 

7.0 

W 

Indiana 

2.0 

W 

2.6 

W 

3.3 

w 

3.9 

W 

4,6 

W 

San Juan 







1.0 

W 

2,0 

W 

Newport 

io.s 

W 

10.8 

W 

11.3 

w 

11.9 

W 

12 7 

w 

Marion 

09 

E 

0 3 

E 

0.4 

w 

1.0 

W 

1 4 

w 

Aiken 

2.5 

E 

1.9 

E 

1.3 

E 

i 07 

E 

0.4 

E 

Huron 

12 7 

E 

12.3 

E 

11.7 

E 

11.2 

E 

11 5 

E 

Murdo 

14 7 

E 

14.3 

E 

13.7 

E 

134 

E 

13 7 

E 

Rapid City . . . 

16.3 

E 

15 8 

E 

15.3 

E 

15.1 

E 

15 4 

E 

Knoxville . 

1 8 

E 

1.1 

E 

0.5 

E 

0.0 


0.3 

W 

Shclbyville 

4 9 

E 

4.3 

E 

1 3 7 

E 

3.2 

E 

3.0 

E 

Huntingdon. . . 

6.1 

E 

5 5 

E 

i 4.9 

E 

4.4 

K 

4 3 

E 

Houston .... 

8.9 

K 

84 

E 

7.9 

E 

7.7 

E 

8 1 

E 

San Antonio 

9.5 

E 

9.2 

E 

1 8.7 

E 

8.7 

E 

9 2 

E 

Pecos 

11.0 

E 

10.8 

E 

10.4 

E 

10.3 

E 

10 8 

E 

Wytheville. . - . 

08 


OJLii 

1 0.5 

W 

1.1 


1 1.5 

W 

Manti 

16.8 

E 

16.7 E 

16.4 

E 

16.5 

E 

17.1 

E 

Rutland . 

10.5 

W 

11.2 

W 

11.6 

W 

12.1 

W 

12.8 

W 

Richmond . . . 

1.8 

W 

2 5 

W 

3 1 

w 

3.7 

W 

42 

W 

Lynchburg . . . 

0.7 

W 

1.4 

W 

2.0 

w 

2.r> 

W 

3 1 

W 

Stanley . . . 

7.8 

E 

7.1 

E 

6.3 

E 

6 8 

E 

5.6 

E 

Wilson Creek I 

21.8 

E 

21.9 

E 

22 1 

E 

22 4 

E 

23 0 

E 

Seattle . 1 

22.0 

E 

22 2 

E 

22 4 

E 

22.8 

E 

23.5 

E 

Sutton 

0.4 

W 

1.1 

W 

1.8 

W 

2.4 

W 

2.9 

W 

Shawano 

5.9 

E 

6.0 

E 

4 3 

E 

1 3.7 

E 

34 

E 

Floydada 

11.2 

E 

10.9 

E 

10.4 

E 

10.3 

E 

10 7 

E 

Douglas 

16.0 

E 

16.8 

E 

15.3 

E 

16.2 

E 

15.7 

E 

Green River 

17.0 

E 

16.8 

E 

16 5 

K 

K) 6 

E 

17.2 

E 


1920 

o 


8.0 E 
17.6 E 

20.4 E 

22.0 E 
11.5E 

13.1 E 
USE 
18.9 E 

18.4 

14.2 


12.9 

14.1 
12.5 

9.0 
7.2 

4.0 

1.8 W 
0.5 W 

12.5 E 

15.2 E 

16.9 E 

3.1 W 

03 W 

9.2 E 

10.5 E 

21.4 E 
21.9E 

8.8 VJ 

7.7 W 

5.2 W 

3.4 W 

13.7 W 

1.8 W 
0.1 E 

11. 7E 

13.9 E 
15 7 E 

0 5 W 

2.9 E 

4 4E 
8 6E 

9.7 E 
11 3 E 

1.9 W 
17 5 E 

13.8 W 

4.9 W 

3.7 W 

5.4 E 
23 3 E 

23.8 E 

3.4 W 
3.1 E 

11.1 E 
16.0 E 

17.5 E 


2004 





MASS ABSORPTION COEFFICIENTS FOB X AND Y 
BAYS 

Radiation traversing a layer of substance is reduced in intensity by a 
constant fraction m per centimeter. After penetrating to a depth x the 
intensity is I = loe P* where To is the intensity at the surface, m/p is the 
mass absorption coefficient where p is the density of the material. 

Values of p/p for X == .006 A to X = 44.6 A. Where two values of p/p 
for one value of X occur they represent the maximum and minimum values 
at an absorption discontinuity. 

Compiled by S. J M. Allen 
X =» 44.6 - 2.74 A 


X, A 

He 1 

C 

N 

0 

Ne 

A1 

S 

a 

A 

44.6 

3600 1 

2170 

3850 

5765 

13100 




45700 

11.88 





6850 

850 




9.87 


1063 

1796 

2540 

4310 

500 

1320 

1570 

1860 

8 32 


656 

1109 

1685 

i 2750 

330 

794 

962 

1160 

7 94 






280 










3700 




6 97 


390 

646 

976 

1727 

2800 

600 

610 

748 

5 30 


186 

312 

476 

865 

1460 

249 

310 

360 

6 17 


160 

273 

413 

763 

1350 

221 

277 

324 

5 01 







210 










2260 



4 38 








178 










1830 


4 36 


97 8 

166 

258 

478 

815 

1670 

1800 

202 

4 15 


84 6 

144 

222 

416 

720 

1350 

1476 

174 

3 93 


71 0 

121 

189 

366 

635 

1175 

1256 

153 

3 87 









148 





1 




1460 

3 69 










3.59 


■55.2 

96 

iso 

1 '279 

*500 

*928 

966 

1215 

3.51 










3 38 


46 0 

’79!6 

117 

1' ’23i 

*425 

*795 

*880 

1025 

3 36 


43.0 




417 

780 

870 

1015 

3 24 







3.03 1 

36 0 


‘ *84.0 

1 '176 

323 

595 

670 

760 

2 74 ' 

26 0 


60 0 

1 135 

250 

454 

1 520 

600 


X, A 

Fe 

Ni 

Cu 

Zn 

Kr 

Ag 

Sn 

1 Xe 

Pt 

Au 

44 6 

11 88 


6900 

7560 


31800 



6740 


12500 

9 87 


4540 

6030 


2700 



2440 


8 32 


3140 

3460 



1800 



1560 


7 94 











6 97 


2660 

2 iso 

• • 


1300 



1190 


5 39 


1250 

1290 



845 



1645 


5.17 

5.01 

4.38 


1160 

1190 



790 





4.36 

610 

7i6 

760 

910 


535 

640 




4 15 

540 

630 

690 

820 


401 

650 


1290 


3 93 

470 

566 

610 

715 


408 

I 490 




3 87 











3.69 






354 











1410 





3.69 

376 

450 

495 

575 


1360 



1370 


3 61 





1 

1300 











1510 





3.38 

320 

380 


496 







3.35 

312 

375 

*404 

480 


isio 



il26 


3 24 






1230 











1440 





3 03 

245 

290 

315 

375 


1290 



939 


2 74 

185 

239 

262 

283 


925 



766 




2005. 



MASS ABSOBFTION COETFICIENTS FOE X AND y 
BATS (Continued) 

X =» 2.60 - .900 k 


X, A 

H 

Li 

Be 

B 

c 

N 

O 

Ne 

Na 

2.50 

.52 

4 0 

6.1 

9 1 

17 8 


44.6 

100 

128 

2 29 





16 0 


36 4 

75.6 


1.93 

.60 

2.10 

3 05 

4.7 

8.75 

14.0 

21 7 

49.0 

61.3 

1.74 










1.666 











1.639 

.48 

i.io 

i.66 

2.45 

4 52 

7.46 

11.1 

24.0 

32. i 

1.484 










1.432 










1.389 

.47 

.86 

i.25 

i.87 

3 35 

6 50 

8.1 

17.0 

23.4 

1.377 





1 






1.293 










1.280 










1.236 

!46 

’!67 

* !95 

i!35 

*2!42 

3;95 

‘s'.i' 

‘i2’4 

‘i7‘i 

1.104 










1.071 










1.038 










1.000 

!45 

‘ !43 

‘!66 

‘ >6 

1 36 

2!io 

3 is 

‘ 6.5 

■ '8*8 

.980 










.949 





1.20 





.932 










.900 





i’05 






X, A 

Mg 

A1 

s 

Cl 

A 

Ca 

Fe 

Ni 

Cu 

2 50 

161 

193 

356 

400 

475 

620 

147 

180 

197 

2 29 


160 

285 

316 

355 

480 

115 

137 

153 

1.93 

77.2 

93.6 

173 

198 

235 

306 

71.2 

89.5 

96.2 

1.74 


83.0 





54 










465 



1.656 


60.7 

110 

126 

143 

196 

410 

69.2 

63 6 

1.539 

40 8 

49.0 

91 

103 

114 

163 

325 

48.0 

60 9 

1.484 








40 6 










338 j 


1.432 


40 0 

75 

85 

93 

130 

286 1 

325 1 

42 

1.389 

3i 6 

36.8 

68.6 

76 7 

86.7 

126 

262 

276 

38.6 

1.377 









37.0 










307 

1.293 


29.8 

66 3 

60 

72 

102 

212 

233 

260 

1 280 


28.8 






225 

262 

1.236 

'2i!4 

26.3 

49.5 

55 5 

625 

90 

isi ■ 

208 

230 

1.104 


18.6 

38.0 

44 

60 

67 

136 

156 

175 

1 071 










1.038 










1.000 

ii's 

14.12 

26!? 

29* 7 

'34'5 

49 

l66' ’ 

12i ’’ 

130* * 

.980 










.949 


’i2!o 

22 0 

24 5 


42 

86 

99* 

in* 

.932 










.900 


'i6;4' 





74 5 

86 5 

98!6 


2006 





MASS ABSORPTION COEfTlCIENTS BOB X ANO Y 
BAYS (Continiied) 

X « 2.60 - .900 A 


X, A 

Zn 

Br 

Mo 

Ag 

Sn 

I 

W 

Pt 

Au 

Pb 

2 50 

228 



710 

850 



696 



2.29 

180 



660 

670 



480 



1.93 

110 



406 

470 


300 

368 

386 

428 

1.74 











1.666 

72.6 



286 




228 



1 639 
1.484 

68.6 

89 


217 

247 

290 

176 

202 

213 

230 

1.432 

49 3 



192 

220 


130 

172 

179 

202 

1.389 

1 377 

45.2 



174 

209 



156 

166 

186 

1 293 

39 



146 

i76 


* , r . 

132 

138 

154 

1.280 

36 



127 

146 






287 








1 235 

250 



126 

140 


95 

115 

122 

137 

1.104 

208 



96.5 

116 



99 

107 

120 

1.071 








77 6 










198 

j 

76.5 


1 038 






. . . j 

... 


194 


1 000 

146 


52 

73 0 

86 0 



165 

174 

75 

080 

. 







155 

168 

73 

949 

120 



63 0 

75 5 



146 

166 

68 











168 

.932 








136 

148 

159 








184 

.900 

112 

160 


54 2 

i 

1 r>6.0 

j 



168 

134 

146 




182 


X « .892 - .184 A 


X. A 

H 

Li 

Be 

B 

c 

N 

o 

Ne 

Na 

Mg 

AI 

.892 




. 








.880 

440 

.350 

426 

.580 

.990 

1 50 

2 20 

4.55 

6.10 

8 34 

9 76 

.862 











- T 

.850 





.907 






8.86 

814 





.814 






7.85 

.780 





.750 






6.86 

.710 

.435 

260 

315 

.365 

.598 

870 

1 22 

2 ^ 

3 30 

4 30 

5.22 

680 


. 



.550 






4 62 

.631 

.435 

.225 

.265 

.306 

.467 

.610 

.900 

1 80 

2 30 

3 6 

3.73 

618 












560 





!376 




.... 

* ' * 

2.h6’ 

497 

\435 

!i98 

!2i6 

!226 

.315 

’ 400 

’ . 620 

’ ’930 

i!i8’ 

i!52’I 

1.90 

.485 





.308| 






1.77 

.476 

. 430 



!2iA 

.304 


’ !485 




1.74 

424 











1.23 

.417 

‘.390 

*. iso 

!i85 

!i98 

!266 

’!3i6 

.372 

.680 

.w 

’!946 

1.170 

380 





.230 






.950 

331 












.260 

.386 

!i56 

’.ieo 

‘.i76 

!i85 

.200 

‘.2i6 

.270 

”.305 

’ US 

’ .402 

220 


1 



.178 






.300 

.200 

!376 

.i5i 

‘.160 

!i65 

.175 

’’.iso 

’!i83 

.210 

.225 

.250 

.270 

.184 





.166 






.240 





1 








2007 






MASS ABSOBPTION COEFFICIENTS FOB X AND T 
BAYS (Continued) 

X « .892 - .184 A 


x,i 

s 

Cl 


Ca 

Fe 

Ni 

Cu 

Zn 

Br 

Sr 

Mo 

.892 












.880 

.862 

18 2 

20.7 

24 0 

|k.8 

,69.5 

82 

9i 2 

103 



. 

36.0 

. . . . 

.850 

814 





63.5 

57 

74 

66 

84 5 
75 7 

96.5 

86 


• 

28 ' 

780 





60 5 

69 5 

67 5 

77 



.710 

.680 

9.90 

11.6 

13.0 

18.6 

38.5 
32 7 

48 1 
41 

61 0 
45 3 

59 0 
52 7 

80 

106. 

19.9 

.631 

6 90 

8 40 

9.80 

13.3 

27.0 

34 

36 2 

41 0 

56 8 

72 6 

16.0 

.618 

.560 



1 

1 ' 

18.2 

24 

25 5 

30 7 

. 

i ! 


12 5 
88 0 

.497 

3 50' 

'4.26 

5 0 

1 6 60 

13 9 

17 9 

18 4 

21 0 

|32 0 j 

40 5 

60 2' 

.485 

.476 

.424 

t ‘ ■ ' 

i_ 


' ] 

12 4 

15 4 

16 9 
16 6 

19 5 



42 

.417 

.380 

.331 

; 2 lo’j 

2.47 

2 95' 

3 97 

. . . . 

8*45 
6 32 

10 6 
7.70 

11 45 
8 42 

12 3 , 
9 95 

19 0 j 

24 0 

30 o' 
22 

.260 

650 

750 

'i860 

1.10 

2^28 

'2.’89 

’3 16 

' 3 58 

5 30 

6 50| 

8 20 

.220 





1 42 

1.80 

2 00 

2 32 


3 32| 


.200 

.184 

400 

445 

.560 

.630 

1.10 

1 45 
1 24 

1 56 

1 

1 78 

2 4 : 

4.30 


X, A 

Ag 

Sn 

rr 

Ba 

Ta 

W 

pt 

Au 

Pb 

Bi 

U 

,892 




. . 



105 

178 

142 










201 





.880 

50 

60 





196 

170 

135 



.862 







185 

163 

130 











193 




.850 

46 

56 





179 

18G 

124 



.814 

41 

49 5 





160 

167 

111 












150 



.780 

36 

44 5 





144 

150 

136 












166 



.710 

27.5 

34 0 

38 5 

42 0 

100 

104 

115 

120 

136 



.680 

23 5 

28 4 





102 

108 

120 



.631 

19 6 

23.0 

26.4 

31.1 

72 

76 

84 5 

87 

98 



.618 












.560 

13 3 

i6.2 





62 

66 

75 



.497 

10 5 

11.8 

i5.6 

17.8 

36’ 

38 

47 

48 5 

62 8 



.485 

9 8 

11.1 











62.5 











.476 

00 





1 

42 


47 5 



.424 

43.5 

8 6 












46.6 




i ■ ’ 

1 






.417 

41 

45 

9,2 

10.5 

21.5 

22 5 

27 4 

28 4 

32 0 



.380 

31 2 

34 




17.3 

21 1 

22 

26 4 

27 '8 


.331 

21.7 

24.5 


5 4 





18.1 

19 6 






28.0 








.260 

11 4 

12 8 

14 2 

16.1 

6.7 

6 85 

8 0 

8 3 

10 0 

11 0 


.220 

7 06 

7 80 




4 25 

6 25 

5 50 

5.92 

6 4 


.200 

6.48 

6 20 

’7.'6 

8.0 

3 4 

3 50 

4.26 

4 40 

4 90 

5 1 

6i46 

184 

4 45 




2.8 


3 45 

3 60 

4.05 

4.2 

. • • • 






11.8 



1 





2008 






MASS ABSORPTION COEFFICIENTS FOB X AND T 
BAYS (Contlnned) 

X = .178 - .006 A 


X. A 

H 

Li 

Be 

B 

C 

N 

O 

Ne 

Na 

Mg 

A1 

.178 





164 






235 

.175 

.360 

144 

150 

.155 

163 

.166 

169 

185 

195 

.205 

228 

.158 





160 






208 

.155 












146 

340 




155 


162 


.170 

.176 

195 

142 

.330 




153 






. 191 

130 

.320 

.132 


149 

152 


. 157 


.160 

.168 

.186 

120 





150 


154 



.163 

.172 

113 

.310 




147 


. 153 


.i55 

.160 

.166 

107 












098 

.'280 

!l25 


138 

142 


.144 


.150 

.i52 

,156 

.080 

.255 




1 137 

i 

. 




.146 

072 

.250 

118 


132 

136 


137 


!i39 

.‘i40 

.143 

.064 

245 

no 


126 

j 130 


.130 

. 

.130 

.130 

1.130 

.050 






.120 





115 

.040 





i 110 






, 106 

.030 

.180 




095 



j 



093 

024 

.165 




i 080 






.079 

.010 

117 




059 





.058 

.005 

078 




1 0385 

i 

1 




.0380 


X. A 

S 

Cl 

A 

Ca 

Fe 

Ni 

Cu 

Zn 

Br 

Sr 

Mo 

.178 







1.15 





.175 

335 

.341 

400 

.460 

800 

1.06 

1 12 

1 26 

1.90 

2 24 

2 95 

.158 

155 

146 





640 

815 

862 

990 




249 

280 


345 

620 


680 





142 





515 

630 

.670 

780 



1 55 

130 

220 

230 


290 

424 


.551 





.120 

200 

. 



368 

.430 

455 

537 




.113 

189 

195 


.230 

337 


.422 





.107 









1 

. . 


098 

.166 

.176 


200 

'265 


!325 




' .790 

.080 


164 



.235 

.264 

.268 

.308 




.072 

150 

.158 


1^ 

.202 


.232 





.064 

.139 

.142 


155 

.178 


.198 




.413 

.050 





140 


155 





.040 





.118 


.126 





.030 





I .095 


.100 





.024 





.080 


.081 


. . .i 



.010 





1 .058 


057 


. i 



.005 


1 

i 

i ■ 




.0380 


i 
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MASS ABSORPTION COEFFICIENTS FOR X AND Y 
BAYS (Continued) 


X » .178 - .006 A 


X. A 

Ag 

Sn 

I 

Ba 

Ta 

i 

W 

Pt 

Au 

Pb 

U 

.178 

1 





2 7 

3.16 

CO 

3.65 



j 





11 3 





175 

3 96 

4 60 

6 10 

5 70 

10.0 

10 5 

2 97 

3 13 

3.48 

3.95 

.158 

3.00 

3.40 



. 

8 6 

2.46 

2 43 

2.60 









9 40 




.156 








2 30 










8 80 



.146 

2.48 

2 66 



6.76 


7 60 

7.85 

2.36 

2.70 

.142 

2 31 

2 64 




6 76 

7.20 

7 33 

2.10 











7.75 


130 

1 97 

2.12 



5.10 


6.30 

6.40 

6.66 

2.20 

120 

1 61 

1 77 


220 


■ 4 '^ 

4 92 

4 98 

5.20 

1.90 

113 

1 47 

1 60 

i 


3.80 


4 40 

4 50 

4.75 


.107 










i]62 








i 


4.65 

.008 

1 05 

1.17 



2 80 


3 15 

3 21 

3.50 

3.90 

.080 

73 

.79 


1 


2.30 

2 40 

2 42 

2.60 

2.70 

.072 

584 

.614 



i!76 


2 00 

2.06 

2.10 

2.25 

.064 

466 

.490 



1 36 


1 62 

1 56 

1.64 

1.80 

.060 


320 



1 


86 

88 

1 00 


.040 


.21 







62 


.030 


.13 






1 

38 


.024 

! 

10 







21 


.010 


060 

1 i 


1 



071 

1 082 

.005 

.j 

0385 

1 • ! 


1 


1 

0425 

044 


ATOMIC ABSORPTION COEFFICIENTS 


M W 

' - XlTr 
p N 


The values are multiplied by 
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X-RAT SPECTRA 

Compiled by J. M. Cork 

Emission Wave-Lengths in the K and L Series, X X 10~* cm. 
For calcite d ■= 3.02904 X 10“* cm. 


X-R4Y SPECTRA 



2011 


X'BAT SPECTBA (Continafd) 

Euission Wave-Letoths in the K and L Series, X X 10”* 



2012 
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X-RAY SPECTRA (Continued) 

Emission Wave-Lengths in the K and L Sihues, X X 10~* C) 


X-RAY SPECTRA (Continued) 
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X-RAT SPECTRA (Continued) 

Emission Wave-Lengths in the M Sekies, X X 10*^* cm. 


Atomie 

Number 

Element 

02 

oi 


7 

58 



14.030 

13.756 

11.611 

59 





10.975 

60 

Neodymium .... 


12.650 

12.376 

10.483 

62 

Samarium 

11.475 

11.406 

11.238 

9 580 

63 

Europium 

11.003 

10.932 

10.723 

9.192 

64 

Gadolinium 

10.428 

10.394 

10.233 

8.826 

65 

Terbium 

9.946 

9.917 

9.772 

8.468 

66 

Dyeproeium. . . ... 

9.555 

9.524 

9.345 

8 127 

67 

Holmium 

9.166 

9.143 

8.947 

7.849 

68 

Erbium . . 

8.794 

8.783 

8 576 

7.630 

70 

Ytterbium 

8.138 

8.122 

7.893 

7.009 

71 

Lutecium. . 


7.824 

7.685 

6.748 

72 

Hafnium 


7.524 

7.289 

6.630 

73 

Tantalum. ... 


T.237 

7.008 

6.299 

74 

Tungsten. . 


6.969 

6.743 

6.076 

75 

Rhenium. . . 


6.715 

6.491 

6.876 

76 

Osmium. ... 


6.477 

6.254 

6.670 

77 

Iridium 

6.262 

6.249 

6.025 

6 490 

78 

Platinum 

6.045 

6.034 

5.816 

5 809 

79 

Gold 

5.842 

6.828 

5.612 

6.135 

81 

Thalium 

5.461 

6.460 

5.239 

4.815 

82 

Lead 

5.288 

6.274 

5.065 

4.665 

83 

Bismuth. ... 

5.119 

5.108 

4.899 

4.522 

90 

Thorium . . 

4.143 

4.130 

3.934 

3.672 

92 

Uranium 

3.916 

3.902 

3.708 

3 473 


GRATIWO SPACE IN CRYSTALS 


Calcite • . 

Potassium ferrocyanide , . 
Rock salt, plane parallel 

to face ’ 

Calcium fluoride 

Mica 

Silicon 

Zinc blende 


3.02904 X 10"*cm. Millikan 
8.408 Siegbahn 

2.81 Bragg 

5.455 (Cu radiation) Gerlach 
5.478 (Ni radiation) ** 

9.845 (Ist order) Davis, Terrill 
9.958 (7th order) 

5.415 (Cu radiation) Gerlach 
5.410 (Ni radiation) ** 

5,90 (Cu radiation) ' 
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X««AY CBTSTAI^LOGBAPHIC DATA* 

Compiled with the ooUaboration of John G. Albright 

The following table presents orysUllographic data for about 1300 compounds. For 
eonvenienoe they have b^n separate into; elements, inormnio compounds, minerals, metal- 
organio compounds and organic compounds. Alloys wm be found among the inorgamo 
ooi^unds imder one or the other of the metal constituents. 

The crystal system is pven using abbreviations indicated below. The type of structure 
is indicated by reference to certain characteristic compounds. The spi^ group is indicated 
by the symbols of the Shoenflies system. The dimensions of the unit cell a, b, and c in 
angstrom units are given in order followed in some cases by axial angles. The last column 
Inaioates the number of mdecules per unit cell. 

For an exjdanation of the space group symbols, structure tsrpes or other details of crystaQo* 
graphic data see Wyckoff: The Structure of Crystals and alro Davey: Study of Crystal 
Structure and its Applications (p. 672). 

Abbreviations: b.c.. body centered; c.p. close packed; cub., cubic; dia.. diamond; f.c.. 
face centered; hex., hexagonal; monocl., monoclinic; rhbdr.. rhombohedral; rhomb., rhombic; 
tetr^ tetragonal; tricl., tridinic. 

Tbk Elxsmknts 


Substance 

System, struct, type 

Space 

Lattice constants 

Atoms 

group 

a, 6. c, Xx. ang 

A (-235*0.. .. 

cub., f.c., Cu 


5.43 

4 

Ag 

cub., f.e.. Cu 

OL 

4.0776 

4 

A1 

cub., f.c.. Cu 

OL 

4.04145 

4 

As. ... 

hex., rhbdr. 


4.151. = 53* 49' 

9 

As 

rhbdr., f.c. 


5.599. « = 84“ 18' 

8 

Au 

cub., f.c^ Cu 

01 

4.0702 

4 

Ba 

cub., b.c., W 

01 

5.015 

2 

Be 

hex., c.p.. Mg 

I>.*h 

2.283. . . . 3.607 

2.2679, . . 3.5942 

(Neuburger. 1933) 

2 

Bi.. 

hex., rhbdr.. As 


4.749. w = 57* 16' 

2 

Bi 

rhbdr.. f.c. 


6.57«. « « 87* 34' 

8 

Br (-160*0... . 

rhomb., I 

vir 

4.48, 6.67. 8 72 

S 

C (diamond. 18*0 . . 

cub., f.c. 

Oi 

3.5597 

8 

C (graphite) 

hex. 

Oth 

2.455. . . 6 69 

4 

Ca 

cub.. f.c., Cu 

01 

5.56 

4 

Cb(Nb) 

cub.. b.c., W 

OL 

3.03 

2 

CM 

hex., c.p.. Mg 

Dih 

2.973, . 5.606 

1 

1 2 

1 

Ce(a) 

hex., c.p.. Mg 

Dih 

3.66 5.91 j 

2 

Ce{0) 

cub., f.c., Cu 

0^ 

5.12 

4 

Cl (-185*0. 

tetr. 

I>ih 

8A6, . . 6.12 

8 

Co (a) 

hex., c.p., Mg 

Djh 

2A14, . 4.105 

2 

CoO) 

cub.. f.c., Cu 

0^ 

3.554 

4 

Cr(a) 

cub., b.c, W 

OL 

2.878 

2 

Cr(A 

hex., c.p.. Mg 


2.71^ 4.418 

2 


• See also Supplementary Table following, 
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X'KAT CBTSTALLOGBAPHIC DATA (Continued) 


Substance 

System, struct, type 

Space 

group 

Lattice constants 


a, b, c. Ax. ang. 


Cr(7) 

cub., b.c.. 

TJ 

8.717 

58 

CsC-lTST). .. 

cub., b.c., W 

OL 

6.06 

2 

Cu 

cub., f.c. 


aA08 

4 

Er 

hex., c.p , Mg 

Dih 

3.74, . . .6.09 

2 

Fe(a) 

i 

1 

O’h 

2.86106 

2 

Fe 05) (800*C) . 

cub., b.c. 


2.90 

2 

Fe ( 7 ) (llOOX) 

cub., f.c. 

oi. 

3.63 

4 

Fe (5) (1426*C) .... 

cub., b.c. 


2.93 

2 

Ga 

rhomb. 

VW 

4.5167. 4.5107, 7.6448 


Ga 

tetr. (simple) 

Dib 

4.61. . 7.51 

8 

Ge 

cub., f.c., Dta. 

O’h 

5.647 

8 

Ha (-271*0 . 

hex. 


3.75 . ,6.11 

4 

Hg(-46*0.. . 

rhbdr. 


2.997. « * 70* 32' 

1 

Hg (-46*0. 

rhbdr., f.c. 


4.578, w «= 98* 13' 

4 

Hf 

hex., c.p.. Mg 

DJh 

3.200. , 5.077 

2 

I 3 

rhomb., 41 2 groui)? 


4.795, 7.255. 9.7SO 

8 

In . 

tetr., f.c. 

DJL 

4.583. , 4.936 

4 

Ir. . 

cub., f.c„ ('u 

0^ 

3.823 

4 

K 

cub., b.c., W 

0?, 

5.3,33 

2 

Kr (-252.5*0 

cub., f.c.. C'u 


5.59 

4 

La .. . 

hex., c.p., Mg 


3.72, , 6.06 

2 

La 05) 

cub., f.c. 


5.296 


Li (-173*0 

cub., b.c., W 


3.46 

2 

Mg . 

hex., c.p. 

DJh 

3.203, , .5.196 

2 

Mb (a) 

cub., b.c. 

Ti 

R.894 

58 

Mn05) 

cub. 

0* or 0" 

6.300 

20 

Mn (7) . . 

tetr., f.c., In 


3 774, , 3.526 

4 

Mo . 

cub., b.c., W 

oj, 

3.1401 

2 

Na (a) (-252*0 

cub. 

T4 

5.66 ( 4 N 2 ) 

8 

Na (-173*0 

cub., b.c.. W 

0?. 

4.24 

2 

Ne (-268*0 

cub., f.c.. Cu 

Oh 

4.52 

4 

Ni(«) 

hex., c.p., Mg 

Olh 

2.66. . 4,29 

0 

Ni(^) 

cub., f.c., Cu 

OL 

3.617 

4 

Oa (-252*0 

rhomb., b.c. 


5A0. 3.82, 3.44 

4 

Oa^) 

rhbdr. 


6.19, a * 99.1* 

6 

Oa ( 7 ) (-223*0- . 

cub. 

n 

6.83 

8 



X-BAY CBYSTALLOGBAPmC DATA (Continued) 




Space 

Lattice constants 








group 

a, 6, c. Ax. ang. 


Os. . 

hex., c.p., Mg 

Di. 

2.724, . , 4.314 

2 

P (metallic) 

hex., rhbdr., As 


5.14, « « 34“ 7' 

2 

P (metallic) 

rhbdr., f.c. 


5.96, « = 60“ 47' 

8 

P (red and Wack)* 

rhomb., f«c. 

K 

3.31. 4.38, 10.50 

8 

P (white, -36*C) 

cub. 


7.17 (4P«) 

16 

Pb 

cub., f.c., Cu 

Ot 

4.941 

4 

Pd 

cub., f.c., Cu 

Ot 

3.879 

4 

Po 

monocl. 

C’ 

7.42, 4.29, 14.10, = 




Oh 

92“(?) 


Pt.. 

cub., f.c., Cu 

3.9142 

4 

RbC-na^C) 

cub., b.c., W 

Oi 

5.62 

2 

Re 

hex., c.p.. Mg 


2.765, 4.470 

2 

Rh 

cub., f.c., Cu 

;0{ 

3.7944 

4 

Ru 

hex., c.p., Mg 

jDih 

2.695, . 4.273 

2 

R 

rhomb., f.c. 


10.48, 12.92, 24.55 

128 

Rb 

hex., rhbdr.. As 


4.501. « = 57“ 5' 

2 

Sb 

rhbdr., f.c. 


6.226, 0) « 87“ 24' 

8 

Re 

hex. 

: Dj or 

4.337, . . , 4.944 

3 

Re (a) 

monocl. 

icl. 

8.992, 8.973, 11.52, 
»* 91“ 34' (4Se9) 

32 

Re (d) 

monocl. 

iC‘h 

12.74, 8.04, 9.25, 0 = 

32 

cub., f.c., I)ia. 

93“ 4' 

6.4173 

8 

Ri 

of. 

Sn (a, gray) 

cub., f.c., Dia. 

|oL 

6.46 

8 

Sn 09, white) 

tetr., double b.c. 

, oi’h 

5.818. , 3.174 

4 

Rr 

cub., f.c., ('u 


1 6.075 

4 

Ta 

cub., b.c., W 


3.281 

2 

Te 

t 

1 

I Di or D® 

4.495, . , 5.912 

3 

Th 

cubn f.c., Cu 

0^ 

5.074 

4 

Ti 

hex., c.p., Mg 

loJh 

2.951. . 4.692 

2 

Ti m (above »OOT) 

cub., b.c. 

1 

3.32 

2 

Tl(a) 

hex., c.p.. Mg 


3.450, .,5.520 

2 

TI O) (abov^^ 230“C) 

cub., f.c., Cu 

io^ 

4.841 

4 

11 1 

cub., b.c., W 

ioL 

3.43 

2 

U 

monocl.(Wilson,1933) 

cih 

2.829, 4.887, 3.308 

2 

V , . 

cub., b.c., W 

0^ 

3.011 

2 


* ftod ‘^amorphous” Uack asd red pboaphorua all give similar x-ray patterns. 
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X'EAT CRYSTALLOOBAPnC DATA (Continued) 


Substance 

System, struct type 

I 

Space 

group 

listtioe eonstasts 

Atoms 

a, e. Ax. ang. 

W («) 

oub., b.c. 

oL 

3.1583 

2 

W(^) 

ottb. 

0»or0*h 

5.04 


Xc(-173T) 

oub., f.Q., Gu 

oi 

6.18 

4 

Zn 

hex., e.p.. Mg 

DJh 

2.6585 4.9342 

2 

Zr 

hex., c.p.. Mg 

DJh 

3.223 5.123 

2 


Inorganic Compounds 







MoL 

AgBr 

cub., NaCl 

5.755 


4 

AgBrOa 

tetr., AgClOi 

VSorD^i, 

8.59, .. 

,8.01 

8 

AgCN 

hex. 

cSv 

4.60, o 

81“ 14' 


AgCa 

cub.. f.c. 


9.07 



AgGd ('^.phase) 

cub., CsCl 

Oi. 

3.33 


1 

AgGl 

cub., NaCl 

Of. 

5.545 


4 

AgClOa 

tetr. 

Vi'orDjL 

8.47. . . . 

, 7.90 

8 

AgClOt(200T).. . 

cub., KCIOi 

Id 

6.92 


4 

AglCo(NH3)3(NO;)4l . 

tetr. 

Djh 

6.97, 

, 10.43 

2 

AgF 

cub., NaCl 

K 

4.92 


4 

Agl 

cub., ZnS 

n 

6.47 


4 

Agl 

hex, ZnO 

CJv 

4..')8, . . . 

. 7.49 

2 

Agl (a) (146.8-650T;. 

cub. 


5.034 


2 

AglOt 

tetr. 

CJh 

5.368, .. 

, 12.013 

4 

AgK(CN)j 

hex. 

Ki 

7.384, . . 

., 17.55 


AgMg 

cub., CbCI 

Ok 

3.28 



AgMnOt 

monoel. 

0|h 

5.66. 8.2? 
92* 29' 

\ 7.12, ^ - 

4 

AgNO: 

rhmnb. 

C*^orD^ 

3.505. 6.14, 5.16 

2 

AgNO, 

rhomb. 

yi - V* 

6.97. 7.34 

. 10.14 

8 

tAgN03.C0(NH3)iln . 

monoel. 

cih(c;?) 

10.23, 16. 

84, 6.25 

8 

AgNa 

rhomb, ^pscudotetr.) 


5.89. 5.58. 5.96 

4 

AgRhOt 

tetr. 1 

CJh 

5.349. . . 

.. 11.916 

4 

Ag(Sb,Bi)Si .. . . 

trid. 


5.67. 5.69 

.5.62 

2 

AgZn 

cub., CsCl 

Ok 

3.156 


1 

AgjF 

hex., Cdl 2 

Oil 

3.0. 

6.74 

1 

AgsHglf . 

tetr. 

Vi 

6.340 
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X-BA;Y CBYSTALLOGKAPBIC DATA (ContfBued) 


Subetanee 

System, struct, type 

Space 

group 

Lattice constants 

0 , b, c. Ax. ang. 

Mol. 

Ag 2 Hgl 4 (a, >60*0 

oub. 

n 

6.383 


1 

Ag2Mo04 

cub., MgAl ?04 

OL 

9.26 


8 

Ag 20 .. 

oub., CU 2 O 


4.72 


2 

Ag 28 (a) 

cub., b.c. 


4.88 


2 

Ag2S04.4NH3 

tetr. 

V? 

8.44, . . . 

,6.36 

2 

Ag 2 Se (a) 

cub., b.c. 


4.983 


2 

Ag 2 Te (a) 

cub., f.c. 


6.572 


4 

AgaAl . . 

cub., ^Mn 1 


6.920 


5 

Ag3As04 

cub., AgrfPOs 

! 

(Ta 

6.12 


2 

Ag3Hg4 

cub. 

i<>h 

10.09 


4 

Ag3P04 

cub. 

\ci 

5.00 


2 

AgsSbSs 

hex. (rhbdr.) 

1 

7.07. a - 

104^ 1 ' 

2 

AgsCdii. 

cub., CuiZuK 


9.96 


4 

AgkZns 

cub., CuiZiii 

I.TJ 

933 


4 

AlAs . 

cub., ZnS 

n 

5.62 



AIB 2 

hex. 


3.00. . . 

. 3.245 

1 

AIB 12 

tetr. 


1235, 

, 10.18 

16 

AICI 3 ; 

monocl. 

Cl 

5.91, 1034, 6.16, 0 - 

4 


DSorDi 

71* 21' 



AlCla 

pseudo-hex. 

5,91, 

, 17.52 

6 

Aias-eHaO 

hex. (rhbdr.) 

DSd 

7.85 


2 

AlCu 

hex. 


3.89. a = 

94* 36' 

4 

AlCmMn 

cub., AlCua 


5.950 


4 

AlCus . . 

cub., f.c. 

1 

3.47 


4 

AIF 3 .... 

hex. 


4.914, 

, 12.46 

6 

AlFa . 

rhbdr. 


5.029, a = 

= 58“ 31' 

2 

AlH(SiWi204o).28H20. 

rhbdr. 

i>ti 

16.45, a = 

= 56“ IS' 

0 

AIN .. 

hex., ZnO ^ 

' ^'ly ! 

1 

3.104, . . . 

, 4.965 

2 

Al(OH)j 

monocl. 

1 ' 2h 

8.6236, 5.06021, 9.699, 

8 



^ = 85* 

26' 


AlP . 

cub., ZnS 

n 

5.42 



AI(P03)j 

cub. 

n 

13.63 


16 

AlSb .... 

cub., ZnS 

n 

6.13 


4 

(Al. SC)20.3 

cub. 

0 ;® 

932 


16 

AXiCv 

tetr., b.c. 


6.04. . . . 

,4.86 

4 

AbOs (a, corundum) 

hex. (rhbdr.), Fe’Oa 


5.12, a = 

55“ 17' 

2 

AI203 (0) 

hex. 


5.56, . . 

, 22.55 


AlsOs (t) . 

cub., Mg.Al204 

Ok 

7395 


108 

Alf02.H20 . 

rhomb. 


438. 935 

,2.82 


AltSiOe (cyanite) . . 

tricl. 

oj 

7.09. 7.72 

. 5.56. 0 » 

4 


101*2' 
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X-KAT CBYSTALLO«KArHlC DATA (Oontiaaed) 


— 1 



Lattice cocstants 


SubBtanoe 

S 3 rstem, struct, type 

Space 


Mol. 

group 

a, b, e. Ax. ang. 




Al3Mg4 

cub. 


4.80 

1 

AI 4 C 3 . 

rhbdr. 

®Sd 

8.53. oe ^ 22" 28' 

1 

AI 4 CU 9 . 

cub., CukZns 

T, 

8.70 

4 

AUCaN 

hex. 

Cl 

1 3.280, . .21.55 

2 

Ash . 

hex. 

|cj 

7.187, . , 21.39 

6 

Ash 

rhbdr. 

Cl 

8.25, ee = 51" 20' 

* 

AssO.i 

cub. 

0 ; 

11.06 

16 


tetr. 


3.98. . . . 3.72 

1 

AuCua 

cub. 


3.75 

AuSba 

cubn FcSa 

n 

6.636 

4 

AuSn 

hex., NiAs 


4.307. . . 5.494 

2 

AuZn 

cub., 0'«C1 

OL 

3.19 

1 

AuZns (a) 

cub. 


7.88 

8 

AuzBi 

cub. 

01 

7.942 

8 

AusPb 

cub. 


7.91 

8 

AutZm 

cub., CukZus 

\n 

9.27 

4 

BAsOi. 

tetr. 


4.458, , 6.7% 

2 

BN . 

hex., graphite 


2.51, . 6.69 

4, 2* 

1 

BPO 4 .. 

tetr. 


4.332, . 6.64 

2 

B^Hu 

hex. 

K. 

4.54. , 8.69 

2 

BioHu 

rhomb. 

V*» 

! 'h 

14.46, 20.85, 5.69 


BaCj . i 

tetr., f.n., CaCa 


4.39, , 7.04 

2 

BaCOa 

rhomb., KNO, 

K \ 

5.29, 8.88, 6.41 

4 

Ba(C104)2.3H'.0 

hex. 


7.28, , 9.64 

2 

BaF: 

1 cub., CaF' 

Of. i 

6.184 

4 

BaMoO^ 

[ tetr., CaWf >4 

("h i 

5.56, . . , 12.76 

4 

BaCNOa)' 

1 oub. 

n. 

8.11 

4 

Ba(N3)2 

tnonocl. 

Cl or Cl 

6.22. 29.29, 7.02, fi » 
105* 14' 1 

10 

PaNi^CN)4.4Hs(; 

monocl. 


11.89, 14.08, 

103“ 42' 

4 

BaO 

cub., NaCI 

Of, 

5.50 

4 

BaOs 

tetr. 

Oil 

5.34, . 6.77 


BaS... 

cub., NaCI 

Of, j 

6.35 

4 

BaSOa 

rhomb. 1 

vf 

8.85, 5.44. 7,13 

4 


rhomb. 


8B2, 9.64, 4.82 

4 
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X-BAT CBTSTA1X06BAPHIC DATA (Cmittoned) 


1 

Substanoe 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 

Ba(Sb0s)2.8H20. . . 

BaSe 

moDOcl., b.c. (pseudo- 
rhomb.) 

cub., NaCl 

0 ^ 

9.961, 12.506, 10.129, 
fi = 87“ 17' 

6.62 

4 

BaTe. . . 

cub., NaCl 

01 

6.986 

4 

BaTiOs 

BaWO^ 

cub., CaTiOs 
tetr., CaWOi 

CJh 

3.97 

5.60, . . 12.69 

4 

BeO 

hex.. ZnO 

CJv 

2.70, . 4.39 

2 

BeS. .. . 

cub., ZnS 

n 

4.85 


BeS04.4H20 

tetr. 

DJS or 

8.03 10.75 


BeSe. - 

cub., ZnS 

n 

5.07 


BeSiOiAlOsH 

monocl. 


4.63, 14.30, 4.71, = 

4 

BeTe 

cub., ZnS 

TJ 

100“ 16' 

5.54 


BteC . . 

cub., CaFs 

OL 

4.33 


BesSiOi (phenaeite) 

rhbdr. 

q. 

7.68 

6 

BeiSiWijOio.SlHzO 

cub. 


23.3 

8 

BiFa 

cub. 


5.85 

4 

Bils 

hex., Asia 

01 

7.498. 20.67 

6 

CBr4 (above 47“) 

cub. 

n 

11.34 

8 

CBr4 

monocl. 

<4 or CSi, 

12.10,3.41.10.20.15 = 

8 

CI 4 . 

1 

cub. 

n 

125“ 3' 

11.62 

8 

CO (temp. liq. Hj) 

cub., a — N 2 

T< 

5.63 

4 

COS (temp. liq. air) 

hex. (trig.) 


4.08 

1 

CO 2 (-190® C) 

cub. 

n 

5.575 

4 

CS 2 (-185“ C) 

CaBiOi 

tetr. 

rhomb. 

V|.‘ 

8.12 ,3.77 

6.19, 11.60, 4.28 

1 4 

CaBfi 

cub. 


4.145 

1 

CaCNt 

hex., CsCUI 

DU 

5.11, a = 43“ 50' 

1 

CaCOa (aragonite) 

rhomb., KNO 3 

v;‘ 

4.94, 7.94, 5.72 

4 

CaCOs (calcite) 

rhbdr., NaNOs 

DU 

6361, a = 46“ 6' 

1 2 

CaCOs (vaterite) 

hex. 


4.120, . . , 8.556 

2 

CaCa . 

tetr. 

oii. 

3.87, . ,637 

2 

CaCj04.3H20 



12375, , 7377 

8 

CaCl 2 . . 

rhomb. 

vL' 

634. 6.43, 4.20 

2 

CaCr04 . . 

tetr. 

Dli 

735, . . , 6.34 


CaCr04.Hj0 

rhomb. 

Vk‘ 

7.99, 12.77, 8.11 

8 

CaCr04.2H»0 

rhomb. 

VI' 

16.02, 11.39, 5.60 1 

8 
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X-KAY CBYSTALLOOKAPHIC DATA (ContiBued) 


Substance 

1 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, 6, e, Ax. ang. 

CaF 2 (fluorite) 

cub. 


5.451 

4 

Cals ... 

hex. 


4.48, 6.96 


CaInjOA. . 

tetr., Mn304 

Dlh 

6.201 9.822 

4 

Ca (Mg, Fe) (C0a)2 . 

hex. 

^sK 

6.02, a « 47“ T 

1 

CaMoO^ 

tetr., CaW 04 


5.23 11.44 

4 

Ca(N03).’ 

cub., Ba(N04)4 

n 

7.60 

4 

CaO . 

cub., NaCl 

oL 

4.797 

4 

3Ca0.Al20i 

cub., b,c 

Oi\ 

7.624 

3 

6Ca0.3Al20j 

cub. 

n 

11.9,5 


Ca(0H}: 

CaPba 

hex., CdL. 
cub. 

Dll 

3.582, , 4.902 

4.891 

1 

CaS 

cub., NaCl 

01 

5.68 

4 

CaSOi fanhyilnti*) 

rhomb. 


6.22, 6.96, 6.97 

4 

CaS04,2Hj0 

monocl. 

CL 

10.47, 16.15, 6.61, ^ =* 
151“ 33' 

4 

CaS04.4C0(XH-;i 

tricl. 


14.74, 14.95, 6.47, a - 
91“ 26', y = 86“ 50' 

4 

CaSc . 

cub., NaCl 


5.91 

4 

CaSiOaBOsH 

monocl. 

CL 

9.64. 7.62, 4.82, 0 = 
00" 9' 

4 

CaSis 

hex. (rhbdr.l 

Dli 

10.4, a = 21“ 30' 

2 

CaSuO^ 

CaSn.'? 

cub. (?), CaTiO- 
cub. 


3.92 

4.732 


CaTc 

cub., NaCl 

% 

G.345 

4 

CaTl.i . 

cub. 


4.794 


CaW 04 (scheelite) 
CaZrCh . . . . 

tetr. 

cub. (?), CaTiOi 

c;». 

5.24, ..11.38 

3.99 

4 

CaaAl2Si7CJi2 

cub,, b.c. 

0{f 

11.840 

8 

CajCroSisOis | 

cub., b.c. 

0{? 

11.950 

8 

Ca..Ft*2Si30i- 

cub., b.c. 

0[“ 

12.026 j 

8 

CbC. 

cub., NaCl 

oL 

4.40 

4 

CbX 

cub.. NaCl 

or. 

4.41 ’ 

4 

Cb02 . 

tetr., SnO'j 

d;i 

4.77, .,2.96 

2 

CdBr^ . . 

hex., CdCh 

Dti 

6.63, a = 34“ 42' 

1 

CdCOa . 

hex., NaNO 

Dll 

6.112, a « 4r 24' 

2 

CdCh . . 

hex. (rhbdr.) 

Dl, 

6.36, a « 36“ 40' 

1 

CdCrj04 

cub., MgAhC. 


8.59 
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X-KAY CBYSTALLOGBAPnC DATA (Continued) 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, 6, e, 

, Ax. ang. 

CdFa 

cub., CaFt 


5.40 


4 

CdFe*04 

cub., MgAhOi 

01 

8.73 


8 

edit ... 

hex. 

ou 

4.24, ... . 

.6.84 . 

4 

CdIntOt 

tetr., Mn304 

Dl?. 

6.117, . 

.,9375 

4 

Cd(NHs)4(Re04)t 

cub. 

T5 

10.53 


4 

CdO 

cub., NaCl 

oL 

4.680 


4 

CdO.FetOa 

cub. 


8.67 


8 

(:d(0H)2 

hex., edit 

Did 

3.47, 

,4.64 

1 

Cd(OH)Cl. 

hex. 

Civ 

3.66, 

. 1037 

2 

CdS (a) 

hex., ZnO 

Cjv 

4.14, 

,6.72 

2 

CdS (/3) . 

cub., ZnS 

TS 

5.82 


4 

3CdS04.8H20 

monocl. 

C'k 

6.44,11.87, 16.46. ^ « 
117“ 16' 

4 

CdSb . . 

rhomb. 

Vh. V or 

8.402, 8.320, 6.390 

8 



Ctv 




CdSe 

hex.. ZnO 

CJ. 

430, 

,7.02 

2 

CdTe 

cub., ZnS 

n 

6.41 



CdTiOa 

cub. (?) 


3.75 



(MaAst 

cub., ZiioAss 


6.29 


2 

(M 3 P 2 j 

cub., ZusAst 


6.06 


2 

CeCt ' 

tetr., CaCi 

Dlh 

3.87, 

,6.48 

2 

CeFs 

hex. 

DJ 

7.114, 

7.273 

6 

t'eN 

cub., f.c. 


5.01 



('eOt 

cub., CaFs 

01 

5.41 


4 

CeP 

cub., f.o.. 


5.89 



CePba 

cub. 


4.864 



CeSna 

cub. 


4.711 



CetOs .. 

hex., LatOs 

Did 

3.880, 

, 6.057 

1 

Ce2(W04)3 . 

tetr. 


5.336, . . 

, 11.620 


C 0 AI 2 O 4 

cub., MgAhOi 

OL 

8.059 


8 

( 'oAs 

rhomb. 


5.96, 5.15 

.3.51 

i 

CoAbS 

cub. 

T4 

5.60 


i 4 

CoBrt . . 

hex., edit 

Did 

3.685, 

, 6.120 

, 1 

C 0 CO 3 

hex. (rhbdr.), NaNOj 

Did 

5.67, a » 

48" 14' 

2 




5.91, a = 103’’ 22') 

(4) 

CoCK. 

rhbdr. 

Civ (0 

6.16, a « 

33" 26' 

1 

roCr204 

cub., MgAisOa 

Oi 

8319 


8 

CoFj 

tetr., SnOi 

o]L 

4.09, ... 

,3.19 

2 

CoFejOa 

cub., MgAli04 

oi 

8.35 


8 

Cols 

hex., edit 

Did 

3.96, . 

,6.65 

1 
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X'KAY CBTSTALLOGEAPmC DATA (Conttnued) 


Subfitance 

System, struct, type 

1 

Space 

group 

Lattice constants 

Mol. 

a, b, r. Ax. ang. 

[Co.4NH3.2H20]Co 

hex., NiSnClfi.GHsO 

Cli 

7.02, « - 95“ 51' 

1 

[cShs-HjOJCIOs. 

cub., (NH4)2PtCU 


10.73 


fCo. 5 NH 3 .H 2 OJ 

cub., (NH4)3FeF« 


1132 


[Co.5NH.-,.H*01 

cub., (NH4)2 PtClfi 


10.89 


CIO 4 .SO 4 






[Co.5NH3.H20](Jt> 

hex., NiSnC1...6H20 

('L 

7 . 1 s, « - 96“ 49' 

1 

[Co.5NH3Jl20]Fc 

hex., NiSnCU.GHjO 

CL 

7.18, er = 96“ 53' 

1 

fCo. 5 NH 3 .H 2 O' 

Is . 

cub., (NH^JsFcFii 


10 81 


Co. 5 NHs.H 2 O 

soar 

oub.. (NH4)2PtCL 


10.45 


Co. 5 NH 3 .H 2 O] 

S 04 I 

cub., (NH4)2PtC4. 1 


10.62 


Co. 5 NHa.H 2 O] 


cub., (NH4)2Ptafi 1 


10.63 


SeOar 







tCo.6NH3iaOim 

cub., (NH4)2Ptafi 


10.80 


fCo.6NHa](C104)3 

cub., (NH4)3 FoFo 


11.39 i 


(Oo. 6 NH 3 lClO 4 .SO 4 

cub., (NH4)2Ptaf. 


10.95 


(Co.6NH3lCo(CN),. . . 

hex., NiSnCl 6 . 6 H 20 


7.24, « =• 97“ 28' | 

1 

fCo.6NH3]Cr(CN). 

hex., NiSnClfi.6H20 


7.40, a = 97“ 48' 

1 

(Co.eNHsj 

Us 


cub., (NH4)3FeFr. j 

1 

10.88 1 


[C 0 . 6 NH 3 

|S04Br 

cub., (NH4)2PtCU 1 


10.51 


IC 0 . 6 NH, 

ISO 4 I 

cub., (NH4)2PtCl., 1 


10.71 


fCo.eNHa 

|Se04l 

cub., (NH4)2PtCl« 


10.79 


CoO 



oub., NaCl 

OJ, 

4.24 

4 

Co(OH)2 



hex,, (MI ' 


3.19, . 4.66 j 

1 

CoP 



rhomb. 


5.588. 5.066, 3.274 


CoS 



hex., NiA.s 

nr 

3,37. , 5.14 

2 

CoSOa.eHjO 


hemi. trig. 

(’1 

8.822, , 9.040. a 







= 96" 22' 


C 0 S 04 



rhomb. 


4.65, 6.66. 8.46 


C 0 S 04 . 7 H 20 


monocl., FeSOs.THsO 

CL. 

15.45. 13.08, 20.04, 0 

16 






» 104“ 40' 


C 0 S 2 



cub., Fe.S; 

n 

5.64 

4 

CoSb 



hex., NiAs 

c* ! 

3.866, ,5.188 

f> 

CoSe 



hex., NiAs 

aorDib 

3.614, . 5.27S 

2 

C’oSi 



cub. 

T4 

4.438 


CoSiF*.6HoO 


hex.. NiSnCU.GHsO 

r,". 

6.26, at - 96“ r 

1 

CoTe 



' hex., NiAs 

CL or Djj, 

3.886, , 5.360 

2 

C(J2AU 



hex. 


7.a56, , 7.593 

4 

Coa03.2Ff‘203 


cub. 


8.35 


C 02 S 1 



rhomb. 


7.095, 4.908. 3.730 

4 

CosSn04 



cub., MgAbOi 

0|. 

8.60 

8 

C 01 O 4 



cub., MgAl204 

0»4 

8.110 

8 

C 0184 . 



cub.. Mg AI 2 O 4 


9.36 

8 
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X-SAY CRYSTALLOGBi^HIC DATA (Gonttnoed) 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 

Cr(C0)6 

rhomb. 

Civ 

11.72, 6.27, 10.89 

4 

CrCla 

hex. (rhbdr.) 

D; or D‘ 

6.02, . 17.3 

6 

CrCl3.6H20 

hex. (rhbdr.) 


7.98 

2 

CrH(SiWi20«).24H20 



15.98, a = 68“ 32' 


CrH(SiWi20«).28HoO 

hex. (rhbtlr.) 

05.1 

16.47, a = 56“ 14' 

2 

CrN 

cub., NaCl 

Of. 

4.140 

4 

lCr.5NH3.H20)(a04)s 

cub., (NHi) 3 FeF« 


11.47 


[C>.5NH,.H20)S0ar 

cub., (NH4)2PtCU 


10.535 


lCr.6NH3l(C104)j 

cub., (NHOsFcFc 


11.545 


CrS 

hex., NiAs 

c;, or Djb 

3.44, , 5.67 

2 

OSb 

hex., NiAs 

Cgv or Djh 

4.107, , 5.468 

2 

OSe 

hex., NiAs 

or 14 

3.69, . , 5.80 

2 

CrSi 

cub. 

T4 n 

4.620 

4 

C'rSij 

hex. 

i>j 

4.422, . , 6.351 j 

3 

(VTf 

hex., Ni.As 

CjvOrDjb 

3.981. . 6.211 

2 

(>»()j 

hex., FeaOs 

0*1 

6.35. a * 54“ 58' 

2 

CraCs 

rhomb. 


2.82. 5.52, 11.46 

4 

CrsSj 

cub. 


4.555 

2 

<'r4(' 

cub. 


10.54 

24 

CnAU 

rhbdr. (pseudo-cub.) 


7.7894, a =- 109“ 7.6' 

2 

( 'rvCs 

hex. 


13.98 

80 

( 8AI(804)..12H20 

cub. 


12.31 

4 

(’sBr 

cub., CsCl 

OL 

4.287 

1 

CsBnl 

rhomb. 

yre 

6.57, 9.18, 10.66 

4 

(’sCdBrj 

cub. (?). CttTiOa 


5.33 


CUMC’b 

cub. (?), CaTiOs 


5.20 


CsC\ 

cub. 

Of, 1 

4.110 

1 

('sn(>445T) 

cub.. NaCl 

\ 

7.02 


C’sHO* 

rhomb., BaS04 

vfr 

9.82, 6.00, 7.79 

4 

t'sClOi (250“C) 

cub., KCIO 4 


7.96 

1 

CsCbl 

hex. 


5.46, a = 70“ 42' 

1 

CsF 

cub., NaCl 

0^ 

6.01 

4 

C’sHgBr, 

cub. (?), CaTiOs 


5.77 


CsHgCls 

cub. (?). CaTiOa 


5.44 


Csl 

cub., CsCl 

OL 

4.562 

1 

C'sIBra 

rhomb. 

v|f 

6.57. 9.18, 10.66 

4 

CsICh 

rhbdr. 

Dtd 


1 

CsIOa 

cub. (?), CaTiOs 


4.66 


Csla. 

rhomb. 


6.82, 9.94, 11.01 

4 


2025 





X-BAY CBYSTALLOC»APHlC DATA (Continued) 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 




CsSH . 

cub., CsCl 

Oh 

4.29 


Cs2Ap:AuCl6 

cub. 


5.33 


CssAuAuClt 

eub. 


533 


C82Cr04 

rhomb. 

K 

6.226, 11.135, 8.363 

4 

CssGeF. 

cub., (NH4)iPtCle 

K 

8.99 

4 

CsjPbCK 

cub. 

0“h 

10.416 


CsiPtCl., 

cub. 

OL 

10.192 

4 

CsiSOi 

rhomb., K 2 SO 4 

V« 

634, 10.92, 8.22 

4 

CJszSjOt 

hex. 


6326, , 11.53.5 

2 

C 82 S 2 (X 

monocl. 

CJh 

8.13, 833, 6.46, $ = 

0 



95* 19' 


CsjSeCl. 

cub. 


10.260 


CpjSnCl. 

cub. 

OL 

10.347 


CszTeG. 

cub. 

% 

10.445 


CsaTiClu 

cub. 

O^h 

10.210 


CaiZrCl.. 

cub. 

0 ^ 

10.407 


CsjAssCU 

hoi. 

Di 

737. , 8.91 

1 

CsaCoCh 

tetr. j 

Dlh 

9.18. , 14.47 

< 

C 83 Co(NOl)t 

cub. ' 


11.15 

1 4 

C8iFe(CN)c 

rhomb. 


11.8. 10.1. 7.0 

1 

“ 

c^m-cu 

rhbdr. 

Did 

938. a - 83“ 48' 

I 2 

CaaWjCU 

hex. 

CJh 

735, . 17.00 

' 2 

CuAl.. 

tetr. 


6.052, , 4.87S 

‘ 4 

CuAliO^ 

cub., Mg.\ljOi 


8.070 

! 8 

CuBo 

cub., CsCl 

o{. 1 

2.698 


CuBe- 

cub., CuiMg 

Oi 

5.940 

1 

! ^ 

CuBr 

cub., ZnS 

Ta 

5.681 

1 4 

r'uBr..2BrrNH4).2H20 

tetr. 

Dii 

7.98, , 8.41 

: 2 

Cun 

ci^b„ ZnS 

Ta 

5.407 

4 

CuCl2.2ntNH4).2H30 

tetr. 

I 


7.63, . 7.97 

<> 

CuCoiOt 

cub., MgAl204 

Ol 

8.039 

s 

CuCosS. 

cub., MgAliOt 


9.458 

8 

CuFejO. 

cub., MgAl204 

OL 

8.445 


CuH 

hex., ZnO 

civ 

2393. . 4.614 

2 

Cul . . 

cub., ZnS 

TS 

6.047 

• 4 
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X-KAT CEXSTALLOGBAPmC BATA (Continued) 


Substanee 

System, struct, type 

Space 

Lattice oonstants 

Mol. 

group 

a, 6, c, Ax. ang. 

CuMgz 

hex. 


5.281,. ..,18.29 

8 

CuO . ... 

monool. 


4.66, 3.40, 5.09, a =» 





99“ 30' 


( uPd . 

cub., GsCl 

01 

2.988 

1 

CuPt 

hex. 


3.779, a = 90* 54' 

1 

CuS 

hex. 

DJh 

3.802 16.43 

6 

('uSOt 

rhomb. 


4.88. 6.66, 8.32 


CUSO 4 . 5 H 2 O 

tricl. 


6.07, 10.78, 5.89, a « 
82* 5'. = 107“ 8'. 

7 = 102* 41' 

2 

('uSn. . 

hex., NiAs 

Corn;,, 

4.190, .5.086 

2 

CuZn . 

cub., CbCI 

OL 

2.945 

1 

CuiaS 

cub., f.o. 


5.564 

4 

CtiiHglt 

tetr. 


6 08. . 6.135 


(•u2Hgl4(«) (>70“C) 

cub. 


6.103 

1 

CusHgli (fi) 



6.041, . 6.115 


CuaMt. ! 

cub. 

Oi, > 

7.029 

S 

("usMnSn 

cub., AlCua 


6.167 

4 

f'u’O (cuprite) . 

cub. 

Oi 

4.26 

•> 

f'ujS 

cub., CaFs 

0{, 

5.59 

4 

('u-Sb 

tetr. 


3.99, . 6.17 

2 

CuaSe ( a ) . 

cub., f.c. 


5.840 

4 

( UiZna 

cub. 


4.01 


CusPd 

cub., AuGus 


3.69 

4 

(’uaPt 

cub., AuCus 


3 71 

1 

TusSb 



2.78, . . 4.37 


CujSn 

hex. 


2.75. . . . 4.32 


('utZru 

cub. 

n 

8.85 

52 

( ujAU j 

cub. 

Ti 

8.70 

52 

ru(iGa4 (i) 

cub. 


8.711 i 


('U3iSd» j 

cub. 


8.955 


DyaOs 

cub., TI 2 O 3 

Tl 

10.63 

16 

Lr.’Oa 

cub., TljOa 

TJ, 

10.54 

16 

EU-.0-, 

cub., TlsOa 

Tl 1 

10.84 

16 

Fc'MaOi 

cub., Mg.Al«04 

OL 

8.12 

S 

Fc.Ala 

rhomb. 


47.43. 15.46, S.08 


FeAs (ij) 

rhomb. 


3.36G, 6.016, 5.428 

4 

FeAsi* 

rhomb. 

Vl;«rVlJ 

6.35. 4. 86, 5.80 


FnB 

rhomb. 

\Tlb 

'b 

5.495. 4.053, 2.946 

4 

FcBp2 

hex., MgZna 

K. 

4.212, . . , 6.834 

4 

FcBct 

cub., CuaMg 

OL 

5.87S 

4 

FeBra 

hex.. Cdl! 

Dll 

3.740, . 6.171 

1 

(Fe(CN)j)3 

oub. 


15.9 

16 
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X<-SAT CBTSTALLOGBAnnC DATA (Continued) 


Substance 

System, struct, type 

Space 

Lattice constants 


group 

a, b, c, Ax. ang. 

Mol. 

FeCOs 

hex., NaNOa 

Djd 

6.82, tt = 47“ 45' 

2 

Fe(CO)4 

moDocl. 

C,'h 

13.00, 11.41, P = 86“ 
35' 


FeCla 

hex. CdCla 

Ki 

i 6JK), a = 33“ 33' 

1 

FeCb 

hex. 

cli 

5.92, . 17.25 

6 

(Fe, Co)S 

hex. 

civ 

3.36. , .5.29 

2 

FeFa 

tetr., SnOa 

Dlh 

4.670, , 3.297 

2 

FeHSiW i3O40*20HaO . . 

triel. 

r. 

19.11, 22.50. 23.92. a 
= Sr 55', 0 = 105“ 
57'. y - 92“ 25' 

8 


FcHSiWi204o.28H20 

rhbdr. 

Di, 

16.46, a = 66“ 30' 

2 

FeHSiWi204o.30HsO 

cub- 

Oh 

23.10 


Fcl2 

hex., Cdl- 

Did 

4.04, , 6.75 

1 

1 

FeO 

cub., NaCl 

OJ i 

4.294 

4 

FcOri 

rhomb. 

K 

3.75, 7.95, 3 4 

o 

Fe(OH)j 

hex., CdT • 

Did 

3.24, , 4 47 

1 

FeP 

rhomb. 


5.782, 6.177, 3.0S‘) 


FeS 

hex. 

Civ 

3.43, , 5.79 

2 

FeSOt 

rhomb. 


4,82, 6.84, 8.67 


FeSO^THaO 

monocl. 

cih ! 

15.34. 12 98. 20.02. 
0 = 104“ 15' 

16 

FoS04,(NH4)2S04.6H20 

monocl. 

cih 

9.28, 12.58, 6.22. 0 -- 
106“ 50' 


FeS + Sx 

hex. 

Cev 

3.43, . 5.68 

2 

Fc fS. Be) 

I hex. 

' ev 

3.54, . 5.91 

1 2 

FeSs (marcasite) 

rhomb., FeA.4- | 

Vi.* 

3.35, 4.40, .5.3.5 

2 

FeS- ^pyrite) 

cub. 

Tl 

5.404 

4 

FeSb , 

hex., Ni \fl 

Cfv D*i, 

4.05, , 5.13 

2 

FeSVn (r; 

j rhomb. 

Vi* or Vi’ 

3.189, 5.819, 6..520 


FeSe 

j hex., Nl.^s 

c* 

' av 

3.61, . 5.87 

j 2 

FeSe + Sex 

1 i 

* hex. 

1 ' av 

3.51, , 5.65 


FeSi 

j cub. 

! T< 

4.467 

! 4 

FeSjF*.6H20 

1 hex.,NuSnri«,6HaO 

kii 

6.42, a - 96" 59' 

1 

FeSis 

tetr. 


2.69, , 6.08 

1 

FeTaaOd (tapiolit<*) 

tetr. 

D’j; 

4.74, , 9.21 

2 

FeTe 

! hex., NiAa 

C.V <Jf 

3.800, , 5.651 

2 

Fe»A«(») 

tetr. 


3.627, . 5.973 

i 2 

FetB 

’ tetr. 

va 

1 5.078. . 4.233 

1 4 

1 
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X'KAT CBYSTALLOGKAPinC DATA (ContHnnid) 



System, struct, type 

Space 

Lattice constants 

MoL 


group 

0 , h, c. Ax. ang. 

Fes(CO)B 

hex. 


6.45. . . .,15.8 

2 

FesOs (hematite) . . 

hex. 


5.42, « = 56* 17' 

2 

FejOa (magnetic). 
FejOs.HsO. . . 

cub. 

rhomb., Al 20 js.Ha 0 


8.30 

4.55, 9.90. 3.01 

2 

FezP (r) 

hex. 


5.852, . 3.453 

3 

Fe.W. 

hex. 


4.727, , 7.704 

4 

Fe^AliSisOis 

cub., b.c. 

oir 

11.497 

8 

FesC 

rhomb. 

vir 

4.518, 5.069. 6.736 

4 

FeaMoz 

hex. 

• 

4.743 25.63 

8 

FeaN (/) 

hex. 

DJ 

2.695, . . . 4.3G2 


FeaOi 

^ cub., MgAlaOi 

% 

8.37 

8 

FeaP (.) 

tetr. 

S'. 

9.09, . 4.446 1 

8 

Fe.-,Wi. 

hex. ! 


4.731, . 25.76 

1 ® 

FeaZnio 

cub. 

OL 

8.93 

52 

Fe*N 

cub. 


3.789 ' 

1 

GaAs 

cub., ZnS 

TJ 

5.635 


(Ga, InlrOa 

cub. 

0{f 

9.76 

16 

GaP 

cub., ZnS 

n 

5.436 


GaSb 

cub.. ZnS 

Ta 

6.118 


GaaOa 

hex., Fe.'Os 

Ki 

.5.281. a = 55* 35' 

2 

GdPMo,.0«.30H20 

cub. 

Oi. 

23.1 

8 

GdiOa 

cub., Tl >0, 

TL 

10.79 

16 

Gel, 

cub., SnU 

Th 

11.89 

8 

GeOi 

hex,, a SiOi 


4.98 5.64 

3 

GeS 

rhomb. 

Vjo 

4.29, 10.42, 3.64 

4 

GeS. 

rhomb. 


11.66, 22.34, 6.80 

24 

HCl (-168‘‘C) 

cub. 


5.50 

4 

HI 

cub., HCl 


6.18 

4 

HTO 3 

rhomb. 

Vi - V* 

5.53, 6.92, 7.75 

4 

HjO (ice)* 

hex. 

DJh 

4.535 7.41 

4 

Hj02 

tetr. 


4.02. . , 8.02 

4 

HjS (a, fi & y) 

cub., f.c. 

oi 

5.77 

4 

HaSe (-170T) 

cub. 

Of. 

6.020 

4 

H»BOj 

tricl. 


7.04, 7.04, 6.56, « = 

4 

H3PMoi-0,o.30H>0 

cub. 

Ol 

92*30',^ * 101*10'. 

7 « 120* 

23.1 

8 


See also ice under minerals. 
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X-AAY CEYSTALLOOEAPHIC DATA (Continued) 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, b, c, \x. ang. 




H»P W 1 aOio^HiO 

oub. 

oi 

12.14 

2 

HaPW is04a.29B[30 

cub. 


23.28 

8 

H 4 N 4 S 4 . . 

rhomb. 

K 

12.08, 6.76, 7.86 

4 

HfFi 

monocl. 


9.45, 9.84, 7.62, » 





94“ 29' 

12 

HfOa... . 

cub., CaF * 

Of. 

5.115 ! 

4 

HfPiOr . . 

cub. 

n 

8.18 

4 

HfBra. . 

rhomb. 

0^- : 

4.67, 6.86, 12.4,0 

4 

HB(CNh 

tetr. 


9.67, , 8 92 

8 

JlgCh. 

rhomb. 

V" 

5.963, 12.735. 4.325 

4 

Bgh . 

rhomb. 

Cl; 1 

4.676, 732. 13.76 

4 

H«0 .. 

rhomb. 


3396, 3.513, 5.504 

4 

HgS (cinnabar) 

hex. 


4.14, . 9.49 

3 

HgS (metacinnabante). 

cub., ZnS 

Ti 

5.84 

4 

HgSe 

cub., ZnS 


0.07 ! 

1 


HgTe 

cub., ZnS 

n 

G.3G 


HgsBr.' 

tetr., Hg-n> 

Oil. 

4.65, .11.10 

2 

Hg-Cl. 

tetr. 

Oil, 

4.47, , lO.K't 

2 

Hgsli 

tetr., Hgi( ’! 

o;i, 

4.92, , ll.(.l 

2 

HosO» 

cub.. Tl-Oj 

n 

10.58 

16 

InSb . 

cub., ZnS 

n 

6.45 


InjOs 

cub., Tl/) , 

TL 

10.12 

16 

IrO. 

tetr., SnO.' 

OIL 

4.411, . , 3.14 

1 

KAl (.S04)i 

hex. 

0,^ 

4.706, , 7. ‘160 

1 

1 

KAI (S04)2.12H20 . 

cub. 

TL 

12.11 

4 

KA 1 S 13 O. 

monocl. 


837. 13.01. 7.23. ^ - 

4 



116 “ r 


KB- ... 

ouU, Nafn 

Of. 

6.578 

4 

KBrOc 

hex. 

C|v 

4.403, a - 86“ 0’ 


KCN. 

cub., Naf'l 

Of. 

6.55 

' 4 

KON(> 

tetr., KN , 

OIL 

6.070, . . 7.030 

4 

KCKS . . 

rhomb. 

V|V 

6.67, 6.65, 7.54 

4 

KCbC), 

cub. (?), (’aTiOj 


4.01 


KCI , , . 

cub., Nan 

Of. 

038 

4 

Ka.Mgrh.6H2O . . 

rhomb. 

v£ 

9.53, 16.08, 22 . 2.5 

12 
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X-KAY OBYSl^A&LOGSAPnC' DATA (Oontlalaed) 



System, struct, type 

Space 

Lattice constants 

Mol. 


group 

a, b, c. Ax. ang. 

KC 103 

monocl. 

CL 

4.647, 5.585, 7.085, fi 
^ 109“ 38' 

2 

KC 104 

rhomb., BaS 04 


8.834, 5.650, 7.240 


KCIO 4 (340“C) 

cub. 

T^or T2 

7.47 


KCr(S04)2 

hei.. KAI(S04)2 


4.737. . 8.030 

1 

KCr(S04)2.12H20 I 

cub. 

n 

12.14 

4 

KF 1 

cub., NaCl 

CL 

5.33 

4 

KIIC 2 

tetr., CaC 2 


4.28, , 8.42 

4 

KHF. 

tetr., KNj 

DL 

5.67, . . 6.81 

4 

KH.PO 4 

tetr. 

Vf 

7.43, . . . 6.97 

4 

KI 

i cub., NaCl 


7.052 

4 

KIO 3 

, cub. (?). CaTiOa 


4.46 


KIOi 

[ tetr., CaWOi 

Ci. 

8.13, . 12.63 

4 

KI 3 

monocl. 


9.36, & = c = 0 
approx., /3 = 90“ ± 

4 

KL>S04 

hex. 

c^ 

5.13, . , 8.60 

2 

KMgF, 1 

cub. (?), CaTiOs 


4.00 


KMnOi 

rhomb., BaS04 

vL" 

9.10, 5.69, 7.40 

4 

KNO: ! 

monocl., f.c. 

01 

4.45, 4.99, 7.31, = 

114“ 50' 

2 

KNOi 

1 rhomb. 

V{f 

5.43. 9.17, 6.45 

4 

KN. 

tetr. 

DIL 

6.094, . 7.056 

4 

KN 1 F 3 

cub. (?), CaTiOs 


4.008 


KOsNOs 

tetr. 

CL 


4 

(KPba3)3.H20 

monocl. 

c! 

14.35,9.05.14.50,^ = 
113“ 

4 

KPbsBrt 

tetr. 

DIL 

8.14, , 14.1 

4 

KRc 04 j 

1 tetr., CaW04 

CL 

5.615, , 12.50 

4 

KSH 

KZnFs 

i rhbdr. 

cub. (?), CaTiOj 

DL 

4.37. a = 68“ 51' 

4.050 


K2BalCo(N02)6] 

! cub. 


10.45 

4 

K2Ba[N«(N0!)r.) 

eub. 


10.67 

4 

K2ra[Co(N05)6l 

1 cub. 


1 10.17 

4 

K2Ca[Ni{N02)c.l 

cub. 


10.29 

4 

K2Cd(CN)4 

cub., MgAl 204 

O’h 

12.84 

8 

K2Cr04 

rhomb., K 2 SO 4 

V'h' 

5.92, 10.40, 7.61 

4 

KjCrsO? («) 

tnd. 


7^, 738, 13.40. a » 
82“ O', 0 = 96“ 13', 
-r « 90“ 51' 

4 

K*Cr203 03) 

monocl. 


7.47, 7.35, 12.97, 0 = 
91“ 56' 

4 

K2Cua4^HaO. 

tetr., (NH4 )iCuCU. 
j 2 H 2 O 

08. 

7.45, . , 7.88 

2 
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X-BAY CEYSTAIXOOXAFHIC DATA (Continued) 


Substance 

Systera, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, h. c, Ax. ang. 




K*H*<CN)4 . 

cub., MgAIs 04 


12.76 

8 

KsOsBre . 

cub. 


10.30 


KjOsQ. ... 

cub. 


9.726 


KsOsOaCh . 

tetr., f.c. 


9.90, . S.75 

2 

K2Pb0o(N02)6 

cub. 


10.49 

4 

K,PbCu(NO«)i. 

cub. 


10.52 

4 

KjPbNKNOs),.. ! 

cub. 


10.55 

4 

K2PdCl4 

tetr., KjPtCU 

Dih 

7.04, , 4.H) 

1 

KiPtBre. 

cub.. (NH4)2Pt('U ! 

o[; ! 

10.35 

4 

KaPtCU . 

tetr. 

Dih 

6.99, . 4.1.4 

1 

KjPtClfi 

cub., (NH4)2Pin« 


9.725 


K>Pt(SCN)6 

hex. 1 


6.77, . 10.45 

I 

K2lleCl6. . 

cub., KiPtCU 

c){; 

9.861 


KnS 

cub., CftFs 


7.35 


K,S04 

rhomb. 

n 

5.7.U, 10.00k, 7 424 

4 

KiSsOi 

monocl. 


6.95, 6 IM. 7. .55 


KjSiO«. . 

hex. 

V; 

9.756. . 6 274 

3 

KjSjOk... . 

tricl. 

c; 

5.10. 6 K.1, 5 40, « » 





I 106".>4',3 -< 90“ KV. 
7 « 102“ 35' 


KjSjOc.. .. 

rhumb. 

V}‘ 

9.77, 13.6:4. 5.76 

1 4 

KaSt^Brc. . 

cub. 


1036.4 


KA^Oi 

rhunb. 

jvi: 

6.02, 10.40, 7 60 

4 

KjSnCU 

cub., (NH4)5Ptn6 


6.98.3 

4 

K-Sn(OH)4 . 

hex. frhbdr.) 

! Ki 

5.07. .r - 70“ 1' 

1 

KiSr{(:o(NOi)«l 

cub. . 


10.23 

4 

K^SriNUNOj)*] 

cub. 


10.49 

4 

KiTeCU 

moDool. 


7.17, 7.17. 10 14. 3 - 
90“ approx. 


K2Zn(ON)4. . 

cub., MgAbOi 

12.54 

8 

KaCoCNOi)^ 

cub. 


10.44 

4 

K3CorNOj)<>.llH/) 

cub. 


10.32 


K 3 Cr(CN)« 

rhomb. 

Vi* 

13.55. 10.60, .8.60 

4 

K,Fe(CN)<.. 

monoci. 

flh 

13,42, 10 40. .8.38 

4 

K3lr(CN)r, 

rhomb. 

V}* 

13.70. 10 53. 8.34 

4 

K)iMu(rN)6 

rhomb. < 

v|? 

13.56, 10.60, H..50 

4 

KaNa(8O02. 

hex. 

Dil 

5.65. . 7.29 

1 

KjTia4.2H20. 

tetr. 

I>S. 

15.K41. . 18.005 

14 

KsWsCU 

hex. 


7.16, . 16.17 

2 
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X-RAY CKYSTALLOOmArmC DATA (CUBtllliiedX 


i 

: 1 

Space 

Lattice constants 


Substanoe ] System, struct, type 


Mol. 

group 

a, b, c. Ax. ang. 





K,Co(NO»)6. 

cub. 


10.32 


KiNi(NO>).. . . 

Lam 

cub. 

cub. (?), GaTiOa 


10.40 

3.78 


La VU 



13.2 (?), .10.2(?) 

16 

LaC, .. . 

tetr., CaC. 


3.92, . . 6.55 

2 

LaF, .... 

hex.« CeFa 

d; 

7.163. , 7.329 

6 

LaGaOs. ... 

cub. (?). CaTiOa 


3.89 


LaN ... 

cub., f.c. 


5.275 


UP. .. 

cub., f.c. 


6.013 


La?03 .. . 

1 hex. 


3.945, . . . 6.151 

1 

LiVl... 

cub., b.c. 


6.360 


LiAltOs . . . 

cub. 


7.903 


LiBr. . 

cub., NaCl 

0?. 

5.49 

4 

L'-CbOa. 

hex., MgTiOi 


5.47, a = 55“ 43' 

2 

L.Cd . 

cub. 


3.32 


L.Cda. . 

cub. 


8.62 

8 

LiCl. 

cub., NaCl 


5.14 

4 

LiCLHaO 

tetr. 


3.81 3.88 

1 

IjC104.3H.0 

hex. 

f'Jv 

7.71. . 5.42 

2 

LiF . 

cub., NaCl 


4i)l 

4 

LiH. 

cub., NaCl * 


4m 

4 

LiD. . 



4m 


LiHg., 

hex. I 


6.240, . . . 4.794 

2 

LiT 

cub., NaCl i 


6.00 

4 

l;i.3H20 

hex. ’ 

CJ, 

7.45, 5.45 ! 

2 

LilOi 

hex. 


5.469. . , 5 155 

2 

LiKSOa. 

hex. 

02 

5.13. . 8.00 

2 

LiN. 

hex. 


3.658, . 3.882 

3 

LiNOa 

hex,, NaNOa 

DJd 

5.74. 0 - 48" 3' 

2 

LiXaCOa . . . 

hex. 

Dk. or D>,, 

8.22. . , 3.27 

3 

LiOH... . 

tetr. 


3.549. . 4 334 


Ll2S04.H20 

monocl. 

C* 

5.43. 4.83. 8.14. 0 = 

2 

LiZn (00 . 



107* 35' 


hex. 


2.782, . . 4.385 j 


LiZn (yO. 

hex., pseudo 


4.362, . . 2.510 


LLBeFi. . 

hex. 


8.16. a - lOr 40' 


I.ijMoO* . 

hex,, 


8 77, a * 108* 10' 


Li-O .. i 

cub., CaF’ 

or* 

4.61 

4 

LiuS. . . 

cub.. CaF: i 

or. 

5.70 

4 

LisSOi. . 

mottool. 

c** 

8.25, 4.95, 8.44. 0 « 

4 

LuSe 


Oi 

lOr 64^ 


cub., CaFx 

5J94 
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CltYSTiUA^OOBArHIC’BATA (CoBtbaued) 





Lattice constants 


Substance 

System, struct, type 

Space 


Mol. 

group 

a, b, e, Ax. ang. 

LijTe 

cub., CaFa 

0^ 

6.47 


LijWOi 

hex., Be3Si04 

Ck 

8.77, a = 108“ 10' 


LiOlg 

cub.. AlCua 


6.584 


L13N 

cub. 


5.50 


LuaOa 

cub., TI 2 O 3 

0{f 

10.37 

16 

Mg-VlaOi 

cub. 

OL 

8.090 

s 

MgAu 

cub., CaCl 

OL 

3.259 

1 

MgBrs 

hex., Cdia 

Dm 

3.815, . , 6.256 

1 

MgBr2.6H20 

monocl. 

Ca’h 

i 1025, 7.40. 6.30, /3 - 
1 93“ 30' 

2 

MgCOa 

hex., NaNOs 

Dm 

5.61, « - 48“ 12' 

2 

MgC^a 

hex., CdCla 


6.22, « = 33“ 36' ! 

1 

MgCh.eHaO 

i 

monocl. 

C?h 

9.90. 7.15. 6.10. a = 
94“ 

2 

MfCojOi 

I cub., MgAl?04 

ok i 

8.107 

8 

MgCr04.7H20 

rhomb., MgS04.7H20 

w* 

11.80. 12.01. 6.89 

4 

M«Cr204 

cub., MgAl.>04 

oL ! 

8.290 

1 8 

MfF. 

tetTn FnOa 

D^L 

4.66. . 3.08 

i 2 

MgFca04 

cub.. Mg M’Oi 

(H. 

8.342 

; ^ 

MgHg 

cub.,Csn ’ 

Ok 

3.442 

1 

Mgla 

hex. 


4.14, . 6.88 


MgO. 

cub.. NaCl 

Ok 

4.203 

4 

MgO.FraO; 

cub. 


8.36 

S, 

MgfOH).- 

hex., Cdl? 

D^i 

3.11, . 4.74 

i ' 

MgPr 

cub. 


3,88 

' 

MgPt(rN)4.7HaO 

tetr. 

DS. 

14.6, . 6.26 

I 2 

MgFt . 

cub., NaCl 

Ok 

5.190 

4 

MgSO,.6HaO 

hemi. trig. 

05 

8.820, . . 9.052. a 

- 96“ 20' 


MgSOi 

rhomb. 


4.82, 6.72. K.33 


MgS04.7H20 

rhomb. 

v« 

11.91, 12.02, 6.87 

4 

MgS04.(NH4)j804. 

monocl. 

oSh 

9.28, 12.57, 6.20. 0 - 

2 

6 H 1 O 


107“ 6 ' 


Mg(SbOj)i.l2HaO 

hex. 

DU 

16.079. .. .9.84 

2 

MgSf* 

cub., NaCl 

Ok 

5.451 

4 

MgSiPs. 6 HaO 

hex., NiSnClifBHaO 

r* 

6.43, a 96“ 3' 

1 

MgSnr*. 6 HjO 

hex., Ni9nCl6.6HsO 

c' 

33 

6 Ji 6 , a » 96“ 20' 

1 

MgTc 

M«TiF..6H*0. . 

hex., ZnO 

hex., KiSna«. 6 BjO 

CL 

4.82 7,33 

2 

'• iv 

OJi 

6.52. a * 96“ 67' 

1 
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X-BAT GBY^TAULOGBAPHIC SATA (Obnttmttdy 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, b, Cy Ax. ang. 

MgTiOs 

hex. 

Cli 

5.40, a = 55“ V 

2 

MgW04 

monocl. 


4.67, 5.66, 4.92, ^ » 

2 

MgZn 

hex. 


89“ 35' 

10.66, , 17.16 


MgZna j 

hex. 

Dlh 

5.17, , 8.50 

2 

MgZns 1 

hex. 


9.92, , 16.48 


Mg2Al204 

cub. 


8.08 


Mg>Pb ' 

cub., CaFa 


6.75 

4 

Mg2Sj 

cub., CaFa 

OL 

639 

4 

Mg2SiMoi204o.31H20 

1 cub. 

Ok 

23.04 

8 

Mg2Sn 

1 cub., CaFj 

OL 

6.78 

4 

Mg2Sn04 ^ 

' cub., MgAlaOi 

OL * 

838 

8 

Mg-jZuii ; 

cub. 

Oh 

8.53 

3 

MgaAlsSiaOij 

cub., b.e. 

01? 

11.510 

8 

MgaAsa 1 

1 cub., Zn3A.S2 


6.10 

2 

MgsCuTAho 

MgnNa 

cub. 

cub., b.c. 


' 8.29 

9.93 

12 

MgsPa i 

cub., Zn».\552 


6.92 

2 

MnAl204 1 

cub., MgAl.>04 

Ok 

8.263 

8 

MnAa 

MuBrs 1 

rhomb. 

1 hex,, Cdl* 

Ki 

6.38, 5.63. 3.62 

3.82, , 6.19 

1 

MnCOa ' 

* hex., NaNO. 


5.84, a = 47“ 45' 

2 

MnCU 

hex., CdCb 


630, a = 34* 35 

1 

(Mu. Co)(Co, Mn)304 | 

1 cub., MgAl204 

Ok 

8.268 

8 

MnCr204 

1 cub., MgAl204 

Ok 

8.487 

8 

MnF: 

j tetr., SnO’ 

Di;, 

4.865, . 3.284 

2 

MnFf3C)4 * 

^ cub., MgXbOi 

Ok 

8.572 

8 

Mnl2 

hex., CMI> 


4.16, . . 6.82 

1 

MnMnj04 

1 tetr., Mn304 


5.75, . 9.42 

4 

MnO 

cub., NaCl 

K 

4.435 

4 

MuOj 

tetr., SuOi 


4.44, . . 2.89 

2 

Mn(OH)2 

j hex., Cdla 

Oil 

3.34, . 4.68 

1 

MnP 

rhomb. 


5.905, 5.249, 3.167 


MnS 

cub., Na(^l 

Ok 

5.21 

4 

MnS04 

rhomb. 


4.86, 6.84, 8.58 


MnS. 

cub., FeS* 

Tk 

6.10 

4 

MnSb. 

hex., Nj,\s 


4.120, . 5.784 

2 
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X*m,JLY .CSYSTAliLOGSiiPHIC DilTA (Continued) 


Subsianoe 

System, struet. type 

Space 

group 

Lattice constants 

a, b. c. Ax ang. 

Mol. 

MnSe 

oub.. NaCl 

OL 

1 5.44S 


4 

MnSi . . 

cub., FeSi 

Tt 

4.548 



MnSiF«.6H20. . 

bent., NiSnClb-BH^O 

CA 

6.45, a =* ! 

96“ 53' 

1 

MnSis.. . 

tetr. 


5513. 

17.422 

16 

MnTe, 

hex., NiAs 

i>ih 

4.124, 

. 6.698 

2 

MnTea. . . 

cub^ FeS2 

T?. 

6.943 


4 

MnsOs 

oub., TI 2 O 3 

Tl 

9.41 


16 

MnaOs-HaO 

rhomb. 


4.46, 5 . 2 s. 

2.88 


Mn2Sb. . 

tetr. 

K, 

4.08. 

5.56 


MnjAUSi30i2 

cub., b.c. 


11.603 


s 

MnaSi . 

hex. 


6.898, 

. 4.802 

4 

MntN . 

cub. 


3.860 


1 

Mo(CO)6 ... 

rhomb. 

CL 

12.02. 6 . 4 .S 

11.23 

4 

MoOs . . 

tetr., SnOa 

i>;{, 

4.86. 

2.79 

> 

MoOs. . 

rhomb. 

QL** 

3 92, 13.04 

. 3 66 

4 

MoSa. . . 

hex. 

Djh 

3.1.'). 

, 12.30 

2 

MoSii . , 

tetr. 

DlL 

3.20. 

, 7.86 

2 

NH3(-80T). 

oub. 

T4 

5.16 


4 

(NHOjAlFe . . 

cub., (NH4)3FeF« 

n 

8.40 


4 

NH4A1(S04)2 

hex.. KAirS04)2 

I>J 1 

4.724. 

. 8.226 

1 

NH4Al(S04)2.12Ht0 . 

oub. 

Tf, 

12.1K 


4 

NH4Br4. 

rhomb. 

Vlb 1 

'h 

9.06. r>.64. 

7.23 

4 

(NH4)2BeF4 

rhomb., K 2 SO 4 

V|f 

5.8. 10 2. ■ 



NH4Br 

cub.. CsCl 

0{. 

4.047 


1 

NH4Br(250“C) . 

cub., NaCl 

0|. 

6.90 


4 

NHtCl 

cub., CsCl 1 

0}. 

3.866 


1 

NH4C1(260‘’C). 

oub., NaCl 


6.53 


4 

NH 4 CIO 4 

rhomb. 

v}!' 

9.202 5 ^l0. 7 449 

4 

NH4a04(27(rC). 

cub., KCIO 4 


7.63 


1 

(NH4)*Co(N02)6 

cub. 


10.81 


4 

(NH4)jCr*Ch 

moQocl. 


7.7S. 7 .>4. 

13.27. |3 = 

4 




93" 42' 



(NH4)*CuCl4^H.O . 

tetr. 

Di?. 

7.58, 

,7 95 

2 

NHtF. . 

hex ZiiO 

a 

4.39. 

7.02 

2 

{NH4)3FeF«. 

oub. 


9.10 


4 

NH4Fe(S04)* 

hex., KAKS04)2 

i 

1 "' 

4.825. 

, 8.310 

1 
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X-BAT CBTSTAlXOGBAPmC BATA (Continued) 


Subetanoc 

System, struct, type 

Space 

group 

Lattice constants 

a, 6 , c, Ax. ang. 

Mol. 

NH4Fe(S04)2.12Ha0, . 

cub. 

n 

12.14 


4 

NH 4 HF 2 ., . 

rhomb. 

K 

8.S3, 8. 

14, 3.68 

4 

KHiCHsPQi) 

rhomb. 

K 

3.98, 7. 

57. 11.47 

4 

(\H4)H2P04 

totr., KHam 

Vd 

7.fi30, 

, 7.642 

4 

(NH4)*HfFv 

cub. 

Ot 

9.400 


4 

NH 4 I . 

cub., NaCl 

Of. 

7.244 


4 

N'HtU-lTT) 

cub., C 8 (/l 

ok 

4.37 


1 

NH 1 IO* 

tetr., CaW(U 

fib 

5.94, . 

12.80 

4 

KHJs 

rhtffliV). 

Vlf 

0.64,9 

66, 10.82 

4 

(NH 0 ..MoO 3 F, 

cub., (NH.^iFeF. 

Ok 

9.10 


4 

KH 4 NO 3 

rhomb. 

VT 

4.928, 

S.434. 5.732 

2 

NH 4 N 3 

rhomb. 

Ojh 

8.930, 

^.642, 3.800 

4 

(NH4)2Pbaf 

cub., (NHi).rtCn.. 

0,*, 

10.135 


4 

NH4Pb2Bri 

tetr. 

J>lh 

8.39, 

, 14.34 

4 

(NHO^PdCU 

: K Ptri, 

olh 

7.21, 

.4.26 

• 

(NH0iPta,< 

! cub. 

Ok 

9.834 


4 

(XH 02 Pt(SCN)fi 

be*., K PtrSCNjfi 

Djj or Djjj 

6.77, 

, 10.45 

1 

NH 4 SH.... 

^ tetr. 


6.01, 

,4.01 


(NH^aSO* 

1 rhomb., K >SO( 

vif 

6.951, 10.560, 7.729 

4 

(N*H4)2S2a 

monocl. 

Ok 

7.83, 8.04, 6.13, 0 = 
os® Q' 

2 

(XH4)2SeClt 

j cub. 

of. 

9.935 



(XH4)2SiF6 

1 cub., (NH4)-PtCn„ 

Ok 

8.38 


4 


j hex. 

Ki 

5.76, 

.4.77 


(XH4)2SnCl,. 

! cub., (NH 4 ) 2 PtCU 

Ok 

10.038 


4 

(SHO^TcCl, 

' cub. 

Ok 

10.178 



(\H4)3W2a.. 

' hex. 

ck 

7.16, 

. 16.17 

2 

f >4H4)3ZrF7 

cub. 

oi 

9.353 


4 

NOit . . 

cub. 

T5 

7.77 


6 

N 2 H.C 1 j. 

cub., FeSa 

Tk 

7.89 


4 

NjO 

cub., CO 3 

T* i 

5.77 


4 

N 1 S 4 

rhomb. 

K 

8.87, 8 

.47, 7.20 

4 

NaBr 

! cub., NaCl 

Ok 

5.94 


4 

NaBrOs 

cub., NaClOa 

T* 

6.71 


4 
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X*SA!ir «S;TSTAIiLOOBiiPHIC (OoBtfanied) 


Substance 

Ssrstem, struct, type 

Space 

group 

Lattice constants 

a, h, c. Ax. ang. 

Mol. 

NaCbOs . . .. 

cub., CaTiOs 

01 

3.89 


1 

NaCl (18*0 . . . 

oub. 

OL 

6.62737 


4 

Rook salt 



5.62768 



NaQOa . 

cub. 

T4 

6.570 


4 

NaClOi (380*0 . 

cub. 

•• 

7.25 



NaQOi 

rhomb., CaS04 

VL’ 

6.48, 7.06. 7.0S 

4 

NaF 

cub., NaCl 

OL 

4.02 


4 

NaHCOj . 

moDOol. 

Clh 

7.51, 9. 

70, 3.53, - 

4 



93“ 19 



NaHCa 

tetr., CaCa 

DIL 

3.82. 

. ,8.17 

2 

NaHFa 

hex. (rhbdr.), CsCUI. 

D5d 

5.17, a 

= 39“ 44' 

1 

Nal 

cub., NaQ 

OL 

6.46 


4 

NalOs 

rhomb. 

V? 

5.75, 6.37, 4.05 

2 

NaI04 

tetr., CaWOi 


6.32, . 

, 11.93 

4 

NaI04.3H20 . . 

hex. 


5.58, a 

= 65“ r 

1 

NaNO> 

rhomb. 


3.55, 5.56, 5.37 

2 

NaNOj 

rhbdr. 

Ola 

6.3108, 

a = 47“ 15' 




.59" 



NaNa 

hex. (rhbdr.), CsClzI 

Ola 

5.48, a 

= 38* 43' 

1 1 

NaSH 

rhdbr. 

Dii 

3.99. a 

= 68“ 5' 


NaSb(A10a)2 

hex. 

DJh 

5.40, . . 

,8.81 

2 

NaiBiCh.lOHoO 

monod. 


11.82, 

10.61, 12.30, 

4 



a = 106“ 35' 


Na*C0,.H20 (73*0 

rhomb. 


10.721. 

6.440, 5.243 

4 

NaiCafCOa)* 

NatCaSiOa 

hex. 

cub. 

1 ■ ' 

20.3, . 
7.497 

. 12.02 

32 

4 

NajCrOa. 

rhomb. 

K 

5.91, 9.23, 7.20 

4 

Na2Mg(C03)2 . 

hex. 

05 

4.95, 

. , 16.50 

6 

NaiS 

cub., CaFs 

oL 

6.53 


4 

NaaSOi 

hex. 


.5.441, . 

. .,6.133 

2 

Na2S04 

rhomb. 

K* 

5.85. 12 

.29, 9.75 

« 

NaaAlFe 

monod. 

Cjb or 

5.39, 6. 

59, 7.76, fi = 

2 



90*11 



Na4Ca(8i08)3 

cub. (?) 


7.547 



NaiaPbi 

cub. 

n 

13.29 



NauSm 

rhomb. 


9.79, 22 

.78, 5.56 

2 

NdAl . , 

cub. 


3.73 


1 

NdCs 

tetr., CtkCi 

DiL 

3.82, 

,6.23 

2 

NdFa 

hex., CeFa 

01 

7.021, 

. , 7.196 

6 

NdPMoisOw^HaO 

oub. 


23.1 


8 


2(»a 




X<UAX CBfYS^MJUMaBArHIlB MUnk (CotitlnuMf 


Subatanoe 

System, struct, type 

Space 

1 Lattice constants 

Mol. 

group 

a, 6 , 

1 

c, Ax. ang. 

NdaOs. 

hex., La203 

DJd 

3.841. 

, 6.009 

1 

NiAl 

cub., CsCl 

Ok 

2.82 


1 

NiAl 204 

cub., MgAl 204 


8.045 


8 

NiA 1 j(€) 

rhomb. 

C^h 

6.5982, 7.3515, 4.8021 

4 

NiAs. 

hex. 

Dk 

3.61, . 

.5.03 

2 

NiAsS 

cub.. CoAsS 

T4 

5.6S 


4 

NiBc 

cub., CsCl 

Ok 

2.603 



NiBra 

NiBr2 

hex. 
i rhbdr. 


3.71, 
6.46, a 

, 18.30 
= 16“ 40' 


NiBro.BNHa 

cub.. (NHdaPtCU 

Ok 

10.48 


4 

NiCh. 

' hex., CdCl- 

Dtd 

6.18, a 

= 33“ 36' 

1 

NiCl2.6NH3 1 

cub., (NH4)-.PtCl6 

0^ 

10.09 


4 

(Ni, Co) (Co, NihOi 

cub., MgAl204 

Ok 

8.112 


8 

NiFa . i 

tctr., SnO> 

Oik 

4.710, 

, 3.118 

2 

(Ni, Fc)S (synthetic) 

hex. 

cU 

3.408, 

. 5.434 

2 

NiFe 204 

cub., MgAl 204 

Oh 

8.340 


8 

N1I2.. 

Nih . 

hex. 

rhbdr. 


8.89, 
6.92, a 

. 19.63 
= 16“ 20 ' 


N1I2.6NH3 . 

cub., (NHdsPtClo 

Ok 

11.01 


4 

Ni(NIl 3 )o(NO ,02 

1 cub., (NH4) .PtClo 

n 

10.96 


4 

NiO 

cub.. NaCl 


4.172 


4 

Ni(OH)2 

hex.. Cdb 

D 3 d 

3.07, 

,4.605 

1 

NiS (0). 

N.S (7). 

hex. 

rhbdr. 


3.42, 

9.61, 

. 5.30 
, 3.15 


Ni 3 (synthetic) 

hex., Ni .\3 

I>«h 

3.42, 

.5.30 

2 

NiS 03 . 6 H 20 

N 1 SO 4 

N 1 SO 4 . 7 H 2 O : 

hemi. trig. 

rhomb. 

rhomb., MgS 04 . 7 H 20 

V* 

8.773, , 9.013, a 

= 96“ 18' 

4.62, 6.51, 8.49 

11 . 86 , 12.08, 6.81 

4 

N1S2.. 

cub., FeS2 

n 

5.74 


4 

NiSb... 

hex., Ni.\s 


3.94, 

,5.14 

2 

Ni(Sb03)2.12H20 1 

hex. 

iold 

16.019, 

. 9.768 

2 

NiSbS ; cub., CoAsS 

T* 

5.91 


4 

NiSe 0 ) ' 

hex., NiAs 

Oiu 

,3.66, 

, 5.33 

1 3 

NiSe (7) j 

NiSi 1 

rhbdr. 
cub., FeSi 

f* 

9.84, . 
4.437 

, 3.18 


NiSiFe. 6 H 20 . 

hex., NiSnClo.6H20 

oi 

6 . 21 , a 

= 96“ 20' 

1 

NiSn 1 hex., NiAs 

t 

jOJh 

4.081, . 

., 5.174 

2 

i 
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XfBAT CEYSTALLOGBArmC DATA (Continued) 


Substance 

System, struct, type 

Space 

group 

Lattice constants 

Mol. 

0 , h, c, 

Ax. ang. 

NiSnCU.6H20 

hex. (rhbdr.) 

Cli 

7.09, a = 

96“ 45' 

1 

NiTe 

hex., NiAs 


3.967, 

, 5.354 

2 

NiTiOa 

hex., MgTiOa 


5.448, a = 55“ O' 

2 

NlsSlMoiaOeo-SlHaO. 

oub. 

% 

23,0 


8 


rhomb. 


4.705, 10.: 

11, 5.914 


NisC 

hex. 


2.646, 

, 4.329 


XisS. 

cub. (?) 


4.08 


1 

OsO: 

tetr., SnOa 


4.61, . . 

,3.19 

2 

()sS. 

cub., FeSa 

n 

5,64 


4 

OsSe, 

cub., FeSa 

T|, 

5.933 




cub., FeSi 

n 

6.369 


4 

PH 4 I 

tetr., PbO 

i>ih 

6.34, 

,4.62 

2 

PSBrs. 

1 cub. 

in 

nm 


8 

P>Ou . 

1 hex. 


11.12, 

, 1.12 

12 

PsNaCle 

rhomb. 

vK- 



4 


tetr. 1 


10.79. 

, 5.93 

2 

PbBr. 

rhomb. 

vi: 

4.71, 8.02 

, 9.48 

4 

PbCOa.. 

rhomb., KNOa | 

vi: 

5.14, 8.45 

, 6.10 

4 

PbCl*. 

rhomb., HgCh 

v[:' 

4.496. 7.667, 9.153 

4 

PbCrOt . 

inolKK’l. 


1 6.82, 7.48, 7.16, p - 
1 102“ 33' 

4 

PbFa . 



3.80. 6.41 

, 7.61 

4 

PbF-r^). 

cub , OaFj 


5.93 


4 

Pbli 

hex., Cdla 


4.54, 

i 

. 6.86 

1 

PbMoOt. 

tetr., CaW04 

! < G. 

1 

1 5.41, 

. 12.08 

4 

PbrNOa)*. 

cub., Ba(N 04 )'. 

n. 

1 7.84 


4 

PbO (red) 

tetr., PbO 


1 3.98, 

,5.01 

2 

PWJ (yellow) . 

rhomb. 

vir 

5.50, 4.72. 5.88 

4 

PbOi! 

tetr., SnOa 

Dil. 

4.97, 

.3.40 

2 

PbS 

cub., NaCl 

o{; 

5.97 


4 

PbS04. 

rhomb., BaSOi 

vj;- 

1 H.45, 5.38, 6.93 

4 

PbSe . 

cub., NaCl 


6.14 


4 

PbTe 

cub., NaCl 

o;- 

6.34 


4 

PbTiO^ r375“n 

rhomb. 

;i>L 

4.000. 4.211, 3.875 


PbWOt. . . . 

tetr., CaWOt 


5.44. 

, 12 m 

4 


2040 


CBYSTALI.OGBAFm€ OATA (Contfntted) 




Space 

1 Lattice constants 1 


Substance 

System, .struct, typo 

_ 

.. 

Mol. 

group 



i 


1 a, 0, c. Ax. ang. | 


Pb20 

cub., C'ujO 

Oh 

5J)8 


2 

Pb3(P04)j. 

hex. 


9.66, . . . 

, 7.11 

3 

PdA 82 . ... 

cub., FeSj 

n ^ 

5.970 


4 

Pd(NH3)4a2.H20 . . 

tetr. 

DJbC?) 

10.302, 

,4.34 

2 

PdO 

tetr., PbO 

OJh 

3.209, 

. 5.314 

2 

PdSb . . 

hex., Ni.\s i 

Dih 

4.070, . 

, 5.582 

2 

PdSbj . 

cub., FeSj 

n 

6.439 


4 

PdTe 

hex., NiAs j 


4.127, . 

. 5.6f3 

2 

PdTeo. 

hex., Cdl. 

Did 

4.028, 

, 5.118 

1 

VrCi 

tetr., Caf'j 

DJL 

3.85, . 

.6.38 

2 

PrF., . 

hex., CeF. 

DJ 

7.061, . 

, 7.218 

6 

PrN ... 

cub., f.c 


5.155 



PrOs ... 

oub., ('aF- 


536 


4 

PrP . . 

cub., f.c. 


5.86 



PfiOa 

hex., La.Oj 

Ki 

3351, 

, 5.996 

1 

Pn.Oii. . 

cub. 


10.98 



PtA«!’ 

cub., FeS- 

n 

5.957 


4 

I’tBrj 

cub., f.c. 


1035 


4 

PtP« 

cub., FeS « 

n 

5.683 


4 

PtS- . 

hex., CMl. 

Did 

3337, . 

, .’>.019 

1 

I*tSb 

hex., Ni \s 

Dju 

4.130, 

, 5.472 

2 

PtSUj 

cubn FeRj 


6428 


4 

PtSe: 

hex., Cdl: 

Di, 

3.724, . 

. 5.062 

1 

PtSn 

hex., Ni Ks 

Djh 

4.103, . 

. .5.428 

2 

PtTei 

hex., Cdli 

Did 

4310, 

, 5.201 

1 

PtTl. 

hex. 


5.605, . 

, 4.639 

3 

RaF’ 

cub 


6368 


4 

RbAl(S04)2.12H..0. 

cub. 

n 

12.20 


4 

RbBFi. 

rhomb. 

VL’ 

9.07. 5.60, 7.23 

4 

HbBr. 

cub., NaCl 

OL 

6368 


4 

RbCl . . . 

cub., NaCl 

Ok 

6371 


4 

RbCl(«) (temp. liq. air) 

cub., CsCl 

Ok 

3.742 



RbClOi 

rhomb., BaSOi 

Vk* 

9.27. 5.81 

,7.53 

4 

RbC104(320“C) 

cub. 

n 

7.65 



RbF 

cub., NaCl 1 

Ok 

5.63 


4 


2041 





X«ftA¥ GKYSTALliOOBAPHIC DATA (ConHAtied) 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol, 

group 

a, b, c. Ax. ang. 

Rbl 

oub., NaCl 

0|, 

7.325 

4 

RbIC), 

cub., CaTiOj 

01, 

4.52 

1 

RbfNOs) 

rhomb. 

a 

18.08, 10.45, 7.38 

18 

RbNs 

tctr., KNa 

OS, 

6.36, , 7.41 

4 

RbPbaBrt 

tetr. 


8.41, . ,14.5 

4 

RbSH.. 

rhbdr. 


4.53, « = 69“ 20' 


RbsCuCl4.2H20 

tetr.. (NH4)2 CuCU. 
2H,0 
cub. 


7.81, . ,8.00 

2 

RbiPbCU 

Of. 

10.195 


RbiPtCU 

cub. 

Ot 

9.884 

4 

Rb2Pt(SCN)r 

hex., KaPKSON). 

or 

6.75. , 10.47 

1 

Rb2S04 

rhomb., K 2 SO 4 

K 

5.949, 10.391, 7.780 

4 

Rb2S20c 

hex. 

^ \ 

10.144, , 6.409 

8 

RbjScClf. 

oub. 


9.978 


RbsSnClf. 

cub. 

f>f. 

10.099 


Rb 2 TeCl., 

oub. 

Of, 

10J233 


RbjTiCU 

cub. 


9.922 


Rb 2 ZrCU 

cub. 


10.178 


RbaCoCNOs), 

cub. 


10.73 

4 

RbsN 

tetr. 


4.497, , 3.707 

1 

RbsWjCU 

hcK. 


7.24, . 16.95 

2 

Rh(NHs)sCl)a2 

rhomb. 

V{f 

13.32, 6.71, 10.42 

4 

RhSa 

cub., FeS’ 

n 

5.574 

4 

RhsOs 

hex., FesOa 


5.47, a - 55“ 40' 

2 

RuOz 

tetr., SnOa 

DJh 

4.51, .3.11 

2 

RuSs . 

oub., FeSa 

n 

5.57 

4 

RuSea . 

cub., FeSa 

n 

5.921 

4 

RuTes 

cub., FcSs 

n 

6.360 

4 

SaFs 

hex., CeFs 


6.98, . . , 7.15 

6 

SbjOs 

cub., TI 2 O 1 

n 

10.85 

16 

Sbla 

hex., Asia 


7.466, . . 20.89 

6 

Sb8n(48-55‘ri Sb) 

cub., NaCl 

Of, 

6.180 

4 

BbiOs. .. 

oub., AssOs 


11.06 

16 

1 
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X-ftAT CKTSTAIXOGBAPHIC OATA (ContlinMd) 


. SubeUncf^ 

System, struct, type 

Soace 

Lattice constants 

Mol. 

group 

a, h, r. Ax. ang. 




S»>iS3 . . 

rhomb. 

n‘ 

, 11.39, 11.48, 3.89 

4 

SbtTh 

cub. 


11.59 

6 

(Sc. In)20a 

cub. 

oL® 

9.90 

16 

ScN 

cub., NaCl 

OL 

4.44 

4 

SciOs . 

cub., TIjOj 

n 

9.79 

16 

SiC (I). 

hex. 

C^v 

12.78, a = 13“ 55' 

15 

SiC (ID.. 

hex. 

Civ 

! 3.095, , 15.17 

6 

SiC (IID 

hex. 

ci. 

3.095 10.10 

4 

SiC (IV) 

cub., ZnS 

Td 

4.348 


SiC(V). 

hex. 


43.15, a = 4“ 6' 

51 

RiU... 

cub. 

T*. 

11.99 

8 

S 1 O 2 (/3 cristobahttO 

cub. 

oL 

7.12 

8 

(29b“C) 




S 1 O 2 (a quartz) . 

hex. 

DjorDj 

4.903, .... 5-393 

3 

Si 02 0 quartz) 

hex. 

DJotD; 

5.01 5.47 


(fiOO“C) 1 




S 1 O 2 (a tndymite) , 

rhomb. 


9.88, 17.1, 16.3 

64 

S 1 O 2 (/9 tndymite) 

hex. 

Dih 

5.03 8.22 

64 

Si0sZn02H2 

rhomb. 

c^ 

8.41, 5.14, 10.73, fi = 
90“ 

7.46 

4 

SiPaa... 

cub. 

n 

4 

SmPMoi204o.30H2() 

cub. 

oL 

23.1 

8 

SnAs 

cub., NaC’l 

0 ?, 

5.716 

4 

M 1 I 4 

cub. 

n 

12.23 

8 

SnO 

tetr., PbO 


3.77, . 4.77 

2 

SnOi 

tetr. 

Dih 

4.72, . . , 3.16 

2 

SnPsO; 

cub. 

n 

7.89 

4 

SnSj . 

hex.. Cdl 2 

Did 

3.639 5.868 

1 

SnSb 

rhbdr. 


6.117, a = 89.70“ 


SiiTc 

cub., NaCl 

% 

6.285 

4 

Sn 3 A 82 . . 

rhbdr. 

Dll 

12.23, a = 19.22“ 

7 at. 

SuhCuai 

cub. 


17.91 


SrCOs 

rhomb., KN Oj 

yxo 

5.13, 8.42, 6.10 

4 

SrC2 . .. 

tetr., CaC 2 

Dil 

5.81 6.68 

2 

SrC204.2.5H20. 

tetr. 


12.795, ..... 7.509 

S 

SrCl 2 

cub., CaFi 

01 

7.00 

4 

SrCn-i.bHzO 

hex. 

cii 

7.906 ,4.07 

1 
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X»itAT CKYSTAIXOGHAPHIC DATA (ConttniMd) 


Substatioe 

System, struct, type 

.^pace 

Lattice constants 

Mol.. 

group 

a, b, e, Ax. ang. 




PrF.. . . 

cub., CaFa 


5.86 

4 

SrMo04 

tutr., CaW04 

jci. 

5.36 11.94 

4 

Sr(Na)2 

cub., Ba(N 0 a )2 

in 

7.81 

4 

SrO . . . 

cub., NaCl 

lOh 

5.10 

4 

Sr(0H)8.8H30 . . 

tetr. 

I>)h 

6.41, , 5.807 

1 

SrOs 

tetr., CaCa 

Oil, 

5.02, , , 6Ji5 


Sra.8H20 

tetr. 


6.32, . . , 5.56 

1 

SrPb«. . . . 

tetr. 


4.956 5.025 

SrS 

cub.. NaCl 

Of. 

5.87 

4 

SrS04 

rhomb., BaSOi 

vir 

8.36, 5.36, 6.84 

4 

SrSe.. . . 

cub., NaCl 

Of. 

6.23 

4 

SrTe 

cub.. NaCl 


6.48 

4 

SrTiOa. . 

cub., C'aTiOd 

OL 

3.92 

1 

RrZrOj. 

cub., CaTiOa 

0|. 

4.09 

1 

TaC . 

cub., NaCl 


4.53 

4 

TaN 

hex., ZnO 

c* 

3.05, . . , 4.94 

2 

TbsOs 

1 cub., ThOa j 

M. 

10.70 

10 

Tb40:. 

cub. 1 

1 

10.55 


TeOj 

1 tetr., SriOs 

ioif, 

; 4.79, . 3.77 

2 

TeOeHc . ^ 

1 cub. 1 

Of. 

! 7.83 

4 

TcOeHc 

monocl. 


5.54, 9.30, 9.74, = 

4 


1 

104“ 30' 


ThBt : 

1 cub. 


4.32 

1 

ThCa 

1 tetr. 


5.85, . , 5.28 

4 

ThOi 

cub., CaFj 

Of.’ 

6.59 

4 

TiBr4. 

cub. 


11.25 


TiC . 

cub,, NaCl 

Oh 

4.311 

4 

Tih. 

cub. 


12.00 


TiN . 

cub., NaCl 

Of. 

4.40 

4 

TiO. 

cub., NaCl 

of. 

4.235 

4 

TiOs (anataacO 

tetr. j 

joif. 

3.78, , . , 9.37 

4 

TiOj (trookiti') 

1 rhomb. j 

* ylt 

I'u 

9.166, 5.436, 5.135 

8 

TiOji (rutile) 

tetr., SiiOi 

Oil 

4.58, . . 2.95 

2 

TiPaO? 

cub. 

n 

7JJ0 

4 

TiBa . . 

hex., Cdh 

OJcl 

5.591 3.397 

1 

TiSea 

hex., Cdl* 

oil 

6.996, . 3.533 

1 
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X<AAT CKTSTALLOGBAPHIC DATA (ConUAlud) 


Substanee 

System, struct, type 

Space 

KToup 

Lattice constants 

Mol. 

a. b, e, Ax. ang. 

TiTej 

hex.. Cdli 

DSd 

6.539, , 3.774 

1 

TiaOa . . 

hex., FesOi 

Dm 

6.37, 0 = 56“ 48' 

2 

TIA1(S04)s.12H90.. . 

oub. 

n 

12.21 

4 

TIBi 

cub., CsCl 

Ok 

3.98 

1 

TlBr 

cub., CaCI 

Ok 

3.97 

1 

TICNS 

rhomb. 

Vk' 

6.80, 6.78, 7.52 

4 

TlCl 

oub.. CsCl 

<4 

3.84 

1 

TICIO* 

rhomb., BaS04 

Vk' 

9.42, 5.88, 7.50 

4 

TIC104(280“C). . 

cub., KClOi 

Ti 

7.61 


TIF 

rhomb., f .c. 

vs. 

5.180, 5.495, 6.080 

4 

TIHF* 

cub. 


8.58 

8 

Til 

rhomb. 

DS. 

5.24, 4.57. 12.92 

4 

TlNa . . . . 

tetr., KN« 


6.21. . 7.37 


TlSb (T1 in exoesB) 

cub., CaCl 

oL 

3.84 

1 

TUOa 

oub. 

TL 

10.57 

16 

ThPtCU 

cub. 

OL 

9.755 


Tl-.Snae 

cub. 

OL 

9.970 


TI-TeCU 

cub. 

OL 

10.107 


T1sCo(NOs)6 

cub. 


10.72 

4 

TbW2Clf 

hex. 

C^h 

7.15, . 16.33 

2 

TnisOa 

oub., T1 >Oi 

TL 

10.52 

16 

UO 2 

cub., CaF> 

OL 

5.47 

i 

U0j(N0a)2.6H20 

rhomb. 

vL^ 

11.42, 13.15, 8.02 

4 

VC(4) 

cub., NaCl 

OL 

4.30 

4 

VN 

cub., NaCl 

OL 

4.28 

4 

VO 2 

tetr,, SnOi 

OIL 

4.54. , 2.88 

2 

V 2 O 3 . . 

hex., Fe?Oj 

oSd 

6.43, a = 53“ 53' 

2 

V 2 O 4 



11.48, 4.36, 3.55 

2 

wc 

hex. 


2.901, , 2.830 

1 

W(CO)6 

rhomb. 

CW 

11.90, 8.42, 11.27 

4 

W 02 

tetr., SnOi 

OIL 

4.86. , 2.77 

2 

WSj 

hex., Mo8a 

Ojh 

3.18. , 12.5 

2 

WSb 

tetr. 

D!L 

3.212. , 7.880 

2 







CBYSfAIAiOGBArHIC DATA ^CanUnwd) 


Substanoe 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, 6, c. Ax. ang. 




W 2 C OS) (2600‘‘C> 

hex. 


2.99, . 4.72 

1 

YAIO 3 

cub , CaTiOa 

OL 

3.67 

1 

(Y. BOzO^ 

cub. 

Ok” 

10.72 

16 

YCbO* 

tetr 


7.76, .,11.32 

8 

YFs 

cub. 


5.49 

4 

YPO 4 . 

tetr., ZrSiOi 

Oik 

6.88, , 6.03 

4 

YTa04 

tetr. 


7.75, , 11.41 

8 

(Y, TDzOs 

oub. 

Ok" 

10.53 

16 

Y(V03)3 

tetr. 

D3, 

7.126, , 6.197 

4 

Y,03 . 

cub., TI 2 O 3 

Tk 

10.60 

16 

YbzOs 

oub., TI 2 O 3 , 

Tk 

10.39 

16 

ZIIA 1204 

cub., MgAl204 

Ok 

8.099 

i 8 

Zii(BrOa)2.6H20 

cub., (NHalsPtClb 

in 

10.31 

4 

ZnCOa 

hex., NaNOs 

Oki 

5.704, a = 48° 6' 

2 

ZnCb 

hex., CdCli 

oid 

6.31, « - 34° 4K' 

1 

ZnCozOj 

cub., MgAbOt 

ok 

8.108 

8 

ZnCraOt 

cub., MgAbOa 

Ok 1 

8.323 

8 

ZnFz 

tetr,, SnOi 

1 oVh 

4.715, 3.131 

2 

ZnFezOa . 

cub.. MgAl-04 

lok 

8.403 

8 

Zn(NH3)2Br- 

rhumb. 

Dih 

8.12,8.81, 8.41 

4 

Ztt(NH3)zClv 

rhomb. 

Da 

7.78. 8.50, 8 . 0 s 

4 

ZnO. . 

hex. 


3.24265, , 5.1948 

2 

ZnO.FpzOi 

cub. 


8.41 

8 

Zn(0H)2 . 

rhomb. 

w* 

5.10, 8.53, 4.92 

4 

ZnS (a) (wurzite) 

hex., ZnO 


3.84, , 6.28 

2 

ZnS 09) (blende) 

cub. 

Ta 

5.43 

4 

ZnS04 . 

rhomb. 


4.71, 6 73, 8.51 

4 

ZnS04>7H20 

rhomb., MgSOa.THzO 


11.85, 12.09. 6.83 

4 

ZnS04.(NH4)2804. 

OHsO 

Zn^... 

moaocl. 

Ck 

9.20, 12.47, 6.23, /3 = 
106“ 52' 

2 

oub., ZnS 

Td 

5.66 

4 

ZnSiF6.6H30. . 

hex., NiSnCU.6HzO 

Ok 

6.27, « - 96° 5' 

1 

ZiifinF4.6H20 

hex., NiSiiClo.6H20 

ck 

0.54, CK = 95° 51' 

1 

ZnSnOa . 

cub. 


8.650 


ZnTe 

cub., ZnS 

n 

6.07 

4 

ZnTiF«.6H20 

hex., NiSnCl«.6H20 

ck 

6.41, a = 96° 20' 

1 

ZnTiOt 

cub. 


8.460 
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X«KA¥ €EYSTALLOQBA¥fiIC DATA (ContIiitt«d) 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 

ZnZrFb,6H20 

hex., NiSiiCl«.6H20 | 

Cli 

6.67, a = 96* 6' 

1 

ZnaSnOi . 

cub., MgAl204 


8.65 

8 

ZmTiO* 

cub., MgAl204 


8.46 

8 

Zu3As2 

cub. 


5.81 

2 

Zn3F2 

cub., ZiisAsa 


5.68 

2 

ZrC 

cub., NaCl 


4.73 

4 

ZrCU. 

cub., Snl4 

K 

10.32 

8 

ZrF4 

monocl. 


9.46, 9.87, 7.64, ^ = 
94“ 

12 

ZrN 

cub., NaCl 

OL 

4.61 

4 

Zr02 . 

cub., CaFa 

OL 

5.07 

4 

ZrO. 

hex. 


3.598, , 5.875 


ZrOi 

monocl. 


5.21, 5.26, 5.37, fi = 
80“ 32' 

4 

ZrOa 

tetr. 


5.07, . 5.16 

4 

ZrP‘.0: 

cub. 

n 

8.20 

4 

ZrSa 

hex., Cdia 

Did 

3.68, , 5.85 

1 

ZrSoa 

hex., Cdla 

Did 

3.79 6.18 

1 

ZrSi 2 . 

rhomb. 

vi: 

3.72, 14.61, 3.67 

4 

ZrWa 

cub., f.c. 


7.61 

8 


Minbrals 


Name 

i 

Formula 

Crystal 

Space 

Lattice constants 

! 

Mol, 

system 

group 

a, b, c, Ax. ang. 

Actinolite . 

H2Ca2(Mg,Fc)6 

(SiOd)* 

monocl. 


9.8,17.9, 527,^ = ca 
74“ 


Aenigmatiti- ' 

1 

tncl. 


18.3, 18.3, 10.6, a = 
96" 30', P = 96“ 30', 

7 = 113“ 30' 


Analcite 

NaAlSiiOfi.HoO 

cub. 


13.64 


Andalusite . 

AbSiOfi 

rhomb. 

VL^ 

7.76, 7.90, 5.56 

4 

Anhydrite 

CaS04 

rhomb. 

vn 

1 6.22, 6.96, 6.97 

4 

Anthophyllitc. 

H2Mg7(SiOj)b 

rhomb. 


18.52, 18.04, 5.27 


Apatite 

Ca(F,Cl)Ca4 

(P04)* 

hex. 

Clh 

9.37, .. .6.88 

2 

Ajiophylhte 

4(Si20»H2.Ca02 

H2)KF(?) 

tetr. 


12.71, , 15.86 


Aragonite, . . , 

CaCOs 

rhomb. 

4.94, 7.94, 5.72 

4 

Atopite 

(Ca,Mn,Na,) 2 Sb 2 
(0, OH, F)7 

cub. 


10.27 

8 

Babingtouitc 

tricl. 

1 

1 


6.73, 7.54, 12.43. a = 
112® 22', fi « 93“ 

48', 7 = 86“ 9' 
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X-KAY CRYSTAIXOGBAPHIC DATA (ContlBiied) 





Space 

Lattice constants 


Namo 

P'ormula 

Crystal 


Mol. 

sy.stem 

group 

a, b, Ax. ang. 




Bastnasitc' 

tCe.La)FCO,. 

hex. 


7.0h4. , 4.8fi{) 

3 

Bciiit<iite 

BaTiSiaOs 

hex. 


6.60. . . 9.71 


Beryl 

BejAb(SiO.O.. 

hex. 

Dih 

9.21, ,9.17 

2 

Berscliiti 

NaCa2Mn3As.iOi ' 

e«b. 


12.36 


Bixbyite 

(Fe,Mn)20.i 

eub. 

n 

9.365 

16 

Boracib^ 

MgtiClsBitOji. 

rhomb. 


16.97, 16.97, 12 (M) 

8 

Bornitc 

CufcFeS4 

oiib. 


10.91 


Braggite 

Approx. 

PUPdiNiiSn. 

tetr. 

Ciu 

6.37, , , 6.0S 

S 

(^alaverite 

AuTe 

monocl. 

Ki 

7.18, 4.40, 5.07, ^ - 
90“ + Sir 

2 

Calcite 

CaCOa 

rhbdr. 

6.361, a ^ 46“ 6' 

2 

Cancnnito 

SSiOiAlNa. 

hex. 


12.60, . 5.1s 



CaC03(?) 





C^halcopyritc 

CuFeS* 

tetr. 

Vd 

3.726, , 5.194 

1 

Chondroijiv. , 

MtolMgCF.OH)],. 

(Si04)* 


/><> 

^ 21. 

4.733. 10.27. 7.S7. 

« = 109“ 2' 


Chromite 

(Fe,Mg)Cr204 

cub. 

01. 

S.35 

h 

Chrysobcryl 

BeAl204 

rhomb 

iM" 

' h 

4.420, 9.390. 5.470 

4 

ChrysotiU' 

HiMgiSi-O. 

rhomb. 

D3 or D” 

14.06. 1S.5, 5.33, = 

93“ 16' 


Cmnaliar 

HgS 

hex. 

4.14, , 9.49 

3 

Clinohunut* 

Mg7gdgfF,OH>]j 

i moiMicl. 

1 

ot,. 

4.745, 10.27, 13.6H. 

0 « 100“ 50' 

2 

Ccdumbib- 

(Fe!Mn)(Cb.Ta)2 

rhomb. 


5.082, 14.24, 5.730 



Ob 





Cooperik* . 

I»tvS 

j tetr 

04h 

4.91, , 6.10 

s 

Cordierik' 

Mg-S16012.2vl.03 

I rhumb. 


9.78, 17.1, 9.33 


Covellite j 


hex. 

Ok 

3.802, , 16.43 

ti 

Cryolithioiiite 

Na.-iAl2Li,Fij 

cub. 

12.10 


Cumengok’ { 

PbrisCuOaHsC?) 

tetr. 


15.17, . 24.71 


Cyanite 1 

j 

AbSiOi 

tricl. 

r| 

7.09, 7.72, 6.,56, p - 

4 




lor 2' 


Danburltr i 

CaBeSijO^ 

rhomb. 


8.75. 8.01. 7.72 


Datolite . i 

CaSiOvHBO: 

monocl. 


9.64, 7.62, 4.S2, ^ - 






90“ 9' 


Davymtt ! 

3Si04.\lNa.ra 

hex. 


12.80, , 5.35 


(S04,aa) 





Dietaeite 

Ca(I03)2.CaCr04 

monocl. 


10.16, 7.30, 14 03, /9 = 

4 




106“ 32' 


Diopside 

CaMgCSiO.^). 

monocl. 

Ok 

9.71, 8.89, 5.24, /S = 
74** 10' 


DiuptaBt* 

CuHaSiOi 

hex. 


14.66, . ,7.83 


Dolomite 

raMg(CC)i). 

hex., 

(rhbdr.) 

0;. 

6.02, a = 47“ 30' 

1 

Dysanalytf 

(CaTi0a,NaCb03) 

cub. 


3.826 


Enaiatik* 1 

MgBiOs 

rhomb. 


18.20, 8.86. 5.20 


EpididymiU 

Euclaar 

NaBcSi,07(0H) 

BoSi03.HAb2 

rhomb. 

monocl. 


12.71, 7.33. 13.62 

4.63, 14.30, 4.71, $ - 




1 


100“ 16' 


Eudialyte . , . 

(Na,Ca,Fe)«ZrSi« 

hex. 


13.01, « = 66“ 44' 


Oi»(OH,Cl) 
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X-KAT CKXSTiAIXOGRAPHlC DATA (ColittalU«d) 


N HHJP 

Formula 

Crystal 

Space 

Lattice constants 

Mol. 

system 

group 

a, f/, c, Ax. ang. 




Kiididymiie . . . 

NaBeSisOyCOH) 

monocl. 


12.62, 7.37, 13.99, = 





103* 43' 


Finnemanitc . 

»Pb0.3A8s0j. 

hex. 


10.21, , 6,97 

1 


PbCl 2 





Fluorite 

CaF 2 

oub. 


5.451 

4 

(i&rnct 

(Fc^.Mn'OaAh 

cub- 

o}f 

11.40 

8 


(SiOaU 




(lehlenite 


tetr. 


11 . 11 , , .’>.06 


(Iranerite , 

HsFe 7 (Si(h)x 

monocl. 


9.4, 17.9. 5.27, ^ = 






CO 74“ 


Granite . . 

Al2Ca3(fti04) t 

cub. 

(){f 

11.83 

8 

Haematophanite. . 

Pb(CUOHh.4PbO. 

2 Fe 20 s 

CasZnSisO/ 

tetr. 


7.80, , . 15 23 

3 

Hardystoiute 

tetr. 


7.83, , 4.99 


Hatiynitc 

cub. 



9.04 


Helvitf . 

Bca(Mn,re).. 

(SiOOiMnS 

cub. 


8.25 


Hematite 

FezOs 

hex. 

Ki 

5.42, « = r,5" 17' 

2 

Hemimorphite 

ZnvSi04.H?0 

rhomb. 


8.41, 5.14, 10.73 


Heulandite .... 

H4CaAl2Si«Oi^. 

monocl. 


7.54, 17.97, 15.91, 



3H20 



$ = 83“ 34' 


Hornblende 

H 2 (Ca.Na.K) 2 -. 

monocl. 


CO 9.8, 17.9, 5.28, = 



(Ma.Fc.Al)*l(Si. 

ADOaln 

M|,5^g(F.0H)). 



CO 74“ 


Humite . . 

rhomb. 

K 

4.738, 10.23. 20.86 

4 

Ice (a) 

hex. 

D 6 h(?) 

4JS2. . . 7.34 

4 

loeOJ). 

H 2 O 

rhbdr. 

Crfi or C 3 

4.52, . . 734 

4 

Ice 11 (low Uimp,) 

H 2 O 

rhomb., 

Vt. 

7.80. 4.50, 5.56 

8 


f.c. 



Ice III 

HiO i 

rhomb. 


10.20, 5.87. 7.17 

16 

llmenite 

FeTiO, 

rhlxir. 

cii 

5.40 

2 

Jaoobaite 

(Mg,Mri,Fe)Fe-04 

oub. 

% 

8.42 

8 

Julieuite 

Na 2 Co(SCN) 4 , ] 

tetr. 


9.22, . .">..>6 

1 


8 H 2 O 




Kaliophiliti*. 

KAIS1O4 ' 

hex. 


15.59. . 8.5M 


Kernitc 

Na2B4a.4H.-() 

monocl. 

rk 

6.96, 9.14, 15.52, $ = 

4 




108'' 52' 


Kreimerite 

AuTea 

rhomb. 

a 

16.51, 8.80. 4.45 

8 

Kupffentc 

HaMgKSiO,). 

monocl. 


9.7, 17.8, .5.25, B 





CO 74“ 


Lautaxitt; 

Ca(lO :02 

monocl. 


7.18, 11.38, 7.32. B = 

4 



106“ 22 ' 


Leuoite .. 

K20.Al20.i.4t?i(>- 

tetr. 


12.95, . . 13.65 


Magneto-plumbite 

2(Pb.Mn)0. 

SFeaOa 

Mn(0H)0 

hex. 


6.06, , 23.69 

4 

Manganite 

rootioel. 


8.86 6.24, 5.70, /S * 
90“ 

3.35, 4.40, 5.35 


Maroasitc . . 

FeSa 

rhomb. 

V{.= 

2 

Maucelute. . 

CCasNa2)(Sbs,Ti2) 

cub. 


12.30 



OsiFi 





Melilite. . 

(Ca.Na)2(Mg,.M) 

(Si.ADaOr 

tetr. 


7.73, . 5.01 


Meliphanite. . . 

(Ca,Na)2Be(Si. 

AI)*(0.F)7 

tetr- 

cuh. 

n 

7.47. . , 4,92 


Metaoinnabar. 

HgS 

5.84 

4 
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X-BAT CBTSTAIil.OOBAPmC SATA fCbBtlniied) 






Lattice constants 


Name 

Formula 

Crystal 

Space 


Mol. 

system 

group 

1 

0 , b, r, .Ax. ang. 




Meta vol tine. . 

K*H7(S006. 

hex. 


19.43, , 18.60 

8 


3Fe0aH3.Hi>0 





Miersitr 

4AgI.CuI 

cub. 

n 

6.35 

4 

MiUeritc 

NiS 

hex., 


5.655, a = 116“ 36' 

3 



(rhbdr.) 

Jv 



Mimetitc 

OPbO^AsaOf,. 

hex. 


10.01, . , 7.28 

1 


PbCk 





Monticelhto . . 

CaMgSi04 

rhomb. 


4.815, 11.08, 6.37 


Mossitc . 

Pe(Cb, TahOc 

tetr. 


4.71, . , 9.12 

2 

Mtiacovite 

KHz AbSiaAIOi 3 

monocl. 


5.18, 9.02, 20.04, 0 - 






95“ 30' 


Natrolito 

NaaAlzSiaOio. 

rhomb. 

1 

1 18.19. 1S.62, 6.58 

8 


2 H 3 O 


1 



Nephelite 

NaAlSi04 

box. 


10.09, . 8.49 


Neptunitc 

NazFeSiaOfi.Sii 

monocl. 


16.54, 12.64, 10.04, 


TiOfi 


1 

0 = 115“ 38' 


NorberRite 

Mg(F,OH),.Mg. 1 

Si04 1 

(Mg,Fe") 2 SiOt 

rhomb. 

V{;. 

4.70, 10.2, 8.72 

1 ^ 

Olivmc 

rhomb. 

n 

4.77, . 6.00 

4 

I’entlandite 

(Ni,Fe)S 

cub. 

01. 

10.00 

32 

Perovakite 

CaTiO. 

cub. 

Ok 

3.80 

1 

Pctalite 

LiAlSi04,3Si(b 

monocl. 


11.77, 5.13, 15.17, 

0 = 112“ 44' i 


Phenacitc 

BejSiO* 1 

hex. 


7.684, a = 108“ 1' 1 


Plumbofemtc 

Pb0.2Fe20, 

hex. 


11.86, , 47.14 

42 

Pollucite . 

(SuAUOijJC’si. 

cub. 

Ok" 

13.71 

2 


H 2 O 1 





Polydymite 

N 13 S 4 

cub 

Ok 

9.65 

8 

Proustite 

AgiAaSs 

rhbdr, j 

1 





trig 



Paeudo-boleite 

5PbCl2.4CuO. 

tetr. 


16.4, . ,31.2 

12 


6 H 2 O 





Pseudobrookite. 

FesTiOs 

rhomb. 


9.78, 9.80, 3.65 

4 

Pvrargyritf 

AgsSbS j 

rhbdr. 





trig. 



IVntc* 

FeS-3 

cub. 1 

Tk 

5.404 

4 

Quartz (a) 

81 O 2 

hex. 

D 5 or d;- 

4.903. . 5..393 

3 

Rbodonitc 

Mn 4 Ca(Si ().,)6 

tricl. 


7.77, 12.45. 6.74, a = 



i 

Dlk 

85“ 10', 0 = 94“ 4', 
y - 111“ 29' 



Rutdo 

TiOz 

tetr. 

4.58, . , 2.95 

2 

tScapolib^ 

nNa4Al3Si9024C14- 

tetr. 


12.72, . ,7.66 

2 

m CaiAUSifjOsh 




Kcheelitc 

CaW 04 

tetr. 

Cjh 

5.24, ,11.38 

4 

Sillimanitc 

AlzOa-SiO* 

rhomb, j 


7.43, 7.58, 5.74 


Skutteniditf ^ 

CoAst 

cub. 

n 

8.18 

S 

Bodalitc 

Na4Al3Si.iOivri 

cub. 


8.87 


Spinel. 

Al 2 MgO« 

cub. 

Ok , 

8.09 

8 

Hpodumcnc 

Li20.Al203.4Si02 

monocl. 

n 

gj50. 8.30. 5.24, 6 » 
09*40' 

4 

Staurolite . 

Fe(0H)2mSi06 

rhomb. 

7.82, 16.52. 6.63 

4 
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X*KAT CEYSTAIiLOGBAPHIC BATA (Contlaaed) 


Name 

F ormula 

Crystal 

Space 

Lattice constants 

1 

Mol. 

system 

group 

a, h, c, Ax. ang. 




Sulfohahtc 

2Na2S04.NaCl 

cub., f c. 

1 

10.08 

4 


NaF 





Sulvanite 

CU3VS4 

cub. 

n 

5.370 

1 

Talc 

3Mg0.4Si02.H>0 

pseudo- 

hex. 

(monocl. 

ct 

5.25 




rhomb.) 




Tetrahednte 

Cu.SbSa 

cub 


10.32 


Thortveitite I 

SC 2 S 12 O 7 

monocl. 

1 

6.66. 8.58, 4.74. ^ = 






103“ 8' 


Tincalconito 

NaaB^C); -51120 

hex. 


11.3, , 20.9 

9 

Tmcalconitp 1 

NaaB^Or 6 H 2 O 

rhbdr. ! 

Cl 

9.46, a = 71“ 42' 

3 

Titanite 

CaTiSiOft 

monocl. 


6.65, 8.70, 7.43, /S = 





Vff 

119“ 43' 


Topaz 

Al2F2Si04 

rhomb. 

4.64, 8.78, 8.37 

4 

Tourmaline 


hex. 


16.23, , 7.26 


Tremolite 

H2Ca2Mg5(SiO.O« 

monocl. 


9.78, 17.8, 5.26, = 





73“ 58' • 


Tridymite (a) 

S 1 O 2 

rhomb. 

DSh 

9.88. 17.1, 16.3 

64 

Tridymitc O) 

SiOa 

hex. 


6.03, , 8.22 

64 

Trimerite 

Be(Ca,Mn)SiOi 

hex. 


16.11. , 7.60 


Tysonite 

(Ce. La )F 3 

hex. 


7.124, . 7.280 

6 

Vateritr<‘ 

CaCOa 

hex. 


4.120, , 8.556 

2 

Vesuvianite 


tetr. 


22.03, , 11.89 

9.997, 13.37, 4.696, 


Vivianite 

3Fe0.P.06.8H.0' 

monocl., 





one-f.c. 


fi = 104“ 16' 


Voltaite 


cub. 


27.33 

20 

WiUemite 

ZnaSiO* 

hex. 


8.63, a = lOr 45' 


Wollastonito 

CaSiOa 

monocl. 


16.31, 7.35, 7.08, fi = 
95“ 25' 


Wurtzite 


hex. 

Cl 

3.811, . 6.234 


Zircon 

ZrSiOi 

tetr. 

Dl’h 

6.58, , 5.93 

4 


Metal-Organic Compofnds 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

0 , b, r, Ax. ang. 

Aluminum 


C|h 

14.1, 7.42, 16.5, P = 
98* 54' 

9.30, 6.70, 6.735, fi = 

, 108*25' 


acetylacetone 

monocl. 

4 

.\mmonium 

chlorofumaratc 

monocl. 

Cl 

2 

hydrogen fumarate 

tricl. 


7.00, 7.44, 6.56, a = 
107* 117^58', 

2 

oxalate -f IH 2 O 

rhomb. 

V3 

7 =» 69“ 16' 

8.06, 10.34. 8.82 

2 

Barium 


0 ?, 

18.20 


dicaicium propionate 

cub. 

8 

formate 

rhomb. 

V* 

6.78, 8.89, 7.68 

4 

succinate 

tetr. 


7.57, . , 10,28 

4 
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X«RA¥ CEYSTAIX.OGEAPHIC KATA ^ConttnwedO 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol 

group 

n, K c. Ax. ang. 

Bervllmm 
oxalate + 3H.-f) 

rhomb. 

Vi." 

6.37, 7.53, 12.4.') 

4 

oxyacetate 

cub. 

n 

15.72 

$ 

oxypivalat^ . . . 

monocl. 

eSh 

19.3, 12.4. 35.4, 0 = 
91" 21' 

8 

oxypropionatc 

monocl. 


16.00, 9.76, 9.1.5, = 

116" 7' 

2 

Bismuth 

chloride thiourea . . . 

hex. 

cl 

14.81,0 == 111" 54' 

1 

cobalticyanide . . . 

hex. 

Dll 

9.13, 0 == 100“ 30' 

1 

Calcium 

barium propiouate . 

cub. 

0* 

18.3 

S 

format*' . . . 

rhomb. 


10.16, 13.38, 6.26 

8 

Chromium 

acetylacetone 

Cobalt 

acetylacetone . 

Cupric 

formate 4- 2H jO 

monocl. 

monocl. 

monocl. 

Csh 

C|h 

Cjh 

14.2. 7.62. 16.5, - 

99" 8' 

14.2, 7J)0, 16.4, 

98" 38' 

8.952. 6.726, 8.235 

4 

4 

4 

Callium 

acetylacetone (a) . . 

monocl. 

Ck 

14.0, 7.63, 16.3. a = 
99" 12' 

4 

acetylacetone (0) . . 

rhomb. 

c.^ 

8.20, 13.1. 16.3 

4 

acetylacetone (-y) , . 

rhomb. 

C’n 

15.71. 13.74, 32.76 

16 

Germanium 
tetraidienyl . . 

tetr. 

Vi 

11.60, . 6.H5 

2 

Inihum 

acetylacetone 

rhomb. 

Clv 

8.24, 13.4. 16.0 

4 

Iron 

acetylacetone 

rhomb. 

c:,. 

15.74, 13.68, 33.0 

16 

Lead 

formate 

rhomb. 

v< 

6.62, 8.7.5, 7.41 

4 

tetraphenyl 

tetr. 

Vi 

12.06, . . , 6.50 

2 

Lithium 

acetate 

butyrate 

iw-butyrate 

caprylate 

crotonate 
formate . 

rhomb. 

hex. 

teU*. 

hex. 

hex. 

monocl. 


12.80. 11.63, 7.43 

27.7, ., 10.1 

19.75, . ,9JJ5 

42.1, , 10.9 

24.8, , 10.7 

7.61, 6.03. 4.87, p = 

95" 42' 

12 

4S 

24 

72 

48 

4 

formate 4- H 2 O 

rhomb. 

cl 

6.49. 10.01, 4.85 

4 

heptylate 

laurate 

nonylate . . 

oleate . . 
oxalate 

propbnste.. . . 

stearate . . 

trimethylacetato . . 

tetr. 

te^. 

tetr. 

hex. 

rhomb. 

rbpmb. 

hex. 

cub. 


27.4 ..,9.3 

285 11.7 

36.6, . . 9,3 

64.6, ... 9.5 

6.58, 7.74, 6.61 

16.98, 12.15, 9.45 

62.6, .. ,9.8 

1856 

41.8, . . , 9.2 

52.6, . .,9.5 

24.6 9.4 

11.7, 8.70, 6.93 

32 

24 

48 

72 

4 

16 

72 

36 

48 

72 

32 

4 

umlecylate . . 
undee^.enate 
valerate. . . . 

i*o-valeratc. 

tctr.(?) 
hex. (?) 
tetr.C?) 
rhomb.(?) 
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X-KAY CB.YSTALLOGKAPH1C DATA (CoBtbmed) 


SuIMadcp 

System, struct, type 

1 

Space j 

Lattice constants 

Mol. 

group 

0 , b, c. Ax. ang. 


1 


Manganese 



14.1, 7.68, 16.6. 0 = 
99 ® 24 ' 


acotylacetone 

monoel. * 


4 

Potassium 


Vu. 

7.62, 16.74. 10.96 


acid cbloroxnalcatc.. 

rhomb. 

8 

bitartrate . 



7.614, 10.70, 7.80 

4 

borotartratp.. 

rhomb. 

V. 

4.88, 18.00. 7.66 

2 

ohlorosulfoaoetate . 

rhomb. 

,Vi,‘ 

8 . 68 . 8.60. 23.76 

8 

mesotartrate -f- 

tricl. 


7.02, 6.90, 11.02 ,a » 

2 

2 H 2 O 



95“ 44'. 0 = 102“ 
52', -> = or 46' 


rhodium oxalate 
Rubidium 

hex. 

: or Y)\ 

11.28, . 20.25 

6 

tartrate . 

Scandium 

hex. 

iDjorDS 

7.17, . . 13.19 

3 

acetylauetoDc 

Silicon 

totraphenyl 

Silver 

uranyl acetate 

rhomb. 

C^,..rVi; 

8.20, 13.52, 16.15 

4 

tetr. 

v;, or P',, 

11.50, 6.97 

2 

tetr. 


12.98, , 28.10 

16 

Sodium 



15.9 


w'ld acetate. . 

cub. 

n 

24 

palmitatc (a) (below 
42.7*C) 

palmitatc (0) (above 

rhomb. 

^ 2 ti 

8.06, 9.24, 47.70 

s 

monoel. 


7.83, 5.40 

4 

42.7*C) 

.stearate ( 0 ) (below 

rhomb. 


8.04, 9.24, 51.77 

8 

61 .5T) 

stearate (jS) (above 

monoel. 


7.80, 6.33, 

4 

51.5*(') 1 

uraiiyl acetate 

cub. 


10.070 

4 

Strontium 



6 . 86 , 8.72, 7.24 


formate . 

rhomb 

y* 

4 

formate -+* 2 H 2 O 
Thallium 

rhomb. 

V* 

7.30, 11.99. 7.13 

13.26, 16.12, 7.63, 

4 

mesotartrate 

tricl. 


4 

a — 75“ 64 ', 0 = 
86“ 37', 7 = 82“ 14' 


Tin 



1 

11.83. , 6.42 


li-traphrnyl 

tetr. 

v;, 

2 


Om-ANir ('’oMPorNDh 



AoeiiHjdithene. . . 

1 

rhomb. 

I I 

' 8.32, 14.15, 7.26 

4 

Acetaldehyde ammonia 

hex. 

Ki 

' 8.18, a = 84“ 5(?' 

6 

Acetamide . . 

hex. 


; 8.05, a = 91“ 17' 

6 

Acetonyl pyrrole . . 

j tetr. 

{r’orr; 

j 10.09 23.85 

4 

A cetoxy bisnorall ochol* 
anie acid 

Acetylenedicarboxylic 

acid 

monoel. 

monoel. 

i 

1 57.1, 7.69, 19.45, 0 » 

, 97.6“ 

1 7.88, 9.04, 6.62, 0 » 

1 111“ 6' 

4 

Acetylsalicylic acid. . 

muuool. 

j 

i‘i., 

U.37,6.54.1U7./J = 
95.7“ 

4 

Adipic acid . . 

monoel. 

1 


1 10.27, 5.16, 10.02. 0 - 

isrs' 

2 

1 
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X>BAT GRTSTALLOGBAPH1C SAT4 (GOMtinUed) 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, b, c, Ax. ang. 

Aminoazobenzenc (p) . 

monocl. 


13.69, 5.604, 14.18, 0 
= 81* 49' 

4 

Aminophenol (o) 

rhomb. 

V{f 

7.26, 7.71, 19.51 

8 

Aminophenol (wi) 

rhomb. 

C^v 

6.14, 11.10, 8.38 

4 

Aminophenol (a — p) 

rhomb. 


8.25, 5.32, 13.06 

4 

Aminophenol (/3 — p) 

rhomb. 

Civ 

12.07, 11.86, 5.82 

6 

Anthracene, . 

monocl. 

c; 

8.58. 6.02, ll.lS, 0 * 
125“ 

2 

Anthranilic acid 1 . 

rhomb. 

Vf 

8 

Anthranihc acid II 

rhomb. 

vL 


8 

Anthraquinonc. , . . 

rhomb. 

v{? 

12.05, 15.05, 2.69 

2 

Arabmosc . . 

rhomb. 

y* 

6.4S, 19.30. 4.81 

4 

Azelaic acid (a) 

monocl. 


9.72, 4.83, 27.14, 0 = 
129“ 30' 

5.61, 9.58, 27.20, 0 = 
i 136“ 30' 

4 

Azelaie acid (/3) 

monocl. 

Cih 

4 

Azobenzcnc 

monocl. 

Cin 

12.65, 6.06, 15.60, 0 = 
114“ 24' 

4 

Azotoluene (o) 

monocl. 

C2h 

13.93, 6.604, 14.55, 0 
« 101“ 4' 

4 

Azoxyphcnetol ( p) 

monocl. 


16.9, 5.42, 17.5, = 
94“ 20' i 


Behendic acid. 

monocl. 

Cih or Cji, 

9.551, 4.686, 59.10, ! 

0 = 53“ 30' 

4 

Benzanthracene (1:2) 

monocl. 

Ci 

7.91. 6.43, 23.96, 0 = 
99“ 

7.94. 0.02, 13.5,0 = 
80" 40', 0 = 67“ 60'. 
7 “ 92“ 40' 

4 

Benzanthracene (2:3) 

tricl. 


2 

Benzene (— 20°C) 

rhomb. 

V{f 

9.76, 7.39. 6.85 

4 

Benzene bcxabromidc. . 

monocl. 

Ck 

8.44.4.04.17.3,^ = 
116" 30' 

2 

Benzene hcxachloride 

monocl. 

Ck 

8.10, 3.86, 16.68, 0 = 

116“ scr 

2 

Benzil 

hex. 

DJ or Dg 

8.15, . . , 13.46 

3 

Benzoic acid . 

monocl. 


5.44, 5.18, 21.6. = 

97" 5' 

4 

Benzophenonc 


Dz 

10 17. 12.06, 7.98 

4 

Brassylic acid 

monocl. 

C2h 

9.63, 4.82. 37.95, 0 ^ 
128“ 20' 

4 

Broraostearic acid 

monocl. 

Ck or 

11.039, 4.904, 52.84, 
0 = 43“ 17' 

4 

Carotene (fi) 

monocl. 

Cih 

7.75, 9.5, 26.0. 0 =■• 
105“ 

2 

Catechol 

monocl. 

CIh 

17.46, 10.74, 6.48, 0 » 
94“ 16' 

8 

Cellobiose (<0. . 

monocl. 

Cl 

5.00, 13.2,11.1,5 * 
90“ 

2 

Cellulose 

tetr. 


7.79, . ,10.26 

4 

Cellulose hydrate 

monocl. 


8.14, 10.3.9.14,5 - 
62“ 

4 

Cellulose natural 

monocl 


85, 10.3, 7.9, 0 = 84" 
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X-RAY CRYSTALLOCSRAPHIC DATA <Ooiitlmiied) 


Substance 

System, struct, type 

1 

Space 

Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 




Cetyl palmitate 

monocl. 

ck 

6.61, 7.42, 88.79, » 

4 


• 


61.3 


Chlorobromobenasene 

monocl. 


15.15, 4.12, 5.81, /S = 

2 

iv) 



113* 9' 


Chloronaphthalene 

monocl. 


8.245, 10.1, 15.78, 

4 

tetrachloride (a) 



116*12' 


Cholestane dibromide 



20.8, 11.27, 10.72, 

= 90“ 


Cholestanedione. 
Cholcsteryl acetate 



19.6, 7.62. 7.9, ^ - 93“ 
165. 9.35, 17.5, ^ « 




73.6 


Chrysene 

monocl. 


854, 6.18, 25.0, = 
115.8“ 

11.65, 14.10, 4.26, <3* 

4 

Cinnamic acid (trand) 

monocl. 


4 




98" 36' 


Cyanuric acid 

pseud, rhomb. 

eSh 

7.90.6.74, 9.04,3 = 
90“ 

8.73, . ,5.96 

4 

Cyanuric tnaaidc 

hex. 


2 

Cyclohcxane-ot-diol-1 ,2 

rhomb. 


7.62, 8.55, 1957 

8 

CyclohexaneW5*dioH ,4 

monocl. 

eSh 

6.32, 215, 757, 3 » 

6 




96.0“ 


Cyclohexane- 7 -diol-l ,2 

monocl. 

ck 

19.13, 9.92, 753. 3 = 

8 



103.9“ 


CycloUexyl diacetate- 1 . 

monocl. 

Ck 

13.56, 5.83, 6.72. 3 » 

2 

4(« 


107.4“ 


( ’y clopentenophenan- 

monocl. 

Ck 

18.38, 5.83, 23.61,3“ 

8 

throne (1: 2-) 


114.3“ 


Dibenxalpentaerythn- 

tol 

Dibenzcarbazole 

hex. 

Dj 

6.03, , 36.7 

3 

rhomb. 


31.10, 9.65, 26.61,3“ 

24 

(1:2: 5:6-) 


c^(’) 

90“ 


Dibenzcarbazole 

monocl. 

14.63, 7.64, 12.08.3“! 

4 

(1-2: 7: 8-) 


d;(?) 

96“ 


Dibenzcarbazole 

rhomb. 

10.27, 10.26, 50.5,3 = 

16 

(1:2: 7:8-) 


90“ 


DibenzcarViazole 

rhomb. 

D|(?) 

14.07, 6.10.15.36,3 = 

4 

(3: 4; 5: 6-) 


Clh 

90“ 


Dibenzyl 

monocl. 

12.82, 6.18, 7.74, 3 “ 

2 


116“ 


Dibromobenzenc (v) 

monocl. 


15.46, 4.11, 5.80, 3 “ 

2 



112“ 38' 


Dibromotetramethyl- 

tetr. 


10.45, , 8.14 

4 

ethaiie {sym.) 





Dichlorobenzcne (p) 

monocl. 


14.83, 4.10, 5.88, 3 “ 

2 


i 

112“ 3(y 


Dichloronaphthalcne 

monocl. 

ci 

7.8, 125, 13.9, 3 = 

4 

tetrachloride 



116“ 14' 


Dicyanodiamide 

monocl. 

c-k 

13.8,4.4, 6.2,3 = 90“ 

4 




35' 


Diethyl phthalyl ketone 

tetr. 

7.26, .20.47 

4 

Diiodocthanc (fym.) 

monocl. 

1 

Ck 


2 

Diiodoctharie (sym.) 

1 

rhomb. 

vjr 

7.582, 12.897, 5.810 

4 

Diiodocthylene («ym.) 

monocl. 

Ck 


2 

Diiodoethylene (sym.) 

rhomb. 

vg 

7.280, 13510, 5.553 

4 

Dimesityl 

monocl. 

-J 

Ok 

851. 8.58. 22.25, 3 “ 
96“ 30' 

4 
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X-KAY CBTSTALLOOmAPHIC DATA (Continued) 


Substance 

System, struct, tsrpe 

Space 

Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 




Dimethyldiethyl am- 

tetr. 


9.06. , 14,12 

2 

monium chlorostan- 





Dimethylethyl sulfo- 

imb.(?) 


12.80 


nium ohlorostannate 
Diraethylurca (1, 2) . 

rhomb. 

C’„ 

4.53, 10.9, 5.14 

2 

DinitroVx'naene (o) 

monoel. 

C5h 

7.96, 13.0, 7.45, (i = 
112" 7' 

4 

Dinitrobenaene (in) . . 

rhomb. 

v{J 

1.3.3, 14.2, 3,82 

4 

Di nitrobenzene <p) . . 

monoel. 

C|h 

11.3, 5.55, 5.8, /S = 

92* 18' 

2 

4, 6-Dinitro-l, 3-xylol 

monoel. 

ck 

11.6,5.49,7.2./* = 98* 

2 

Diphenic acid... 

rhomb. 


14.12, 11.90, 13.75 

8 

Diphenyl . 

monoel. 

C5h 

8.11,6.67, 9.57,^ = 

94“ 30' 

2 

Diphcnylbenaenc (j>) 

monoi’l. 


8.08, 5.60, 13J>9. ^ = 
91“ 66' 

! 2 

Diphenylbutadienc . 

monoel. 

Ck 

7.71. 11.70, 13.31/sin 
/*. /* = 97“ 


Diphenylfurazane 


D* 

11.89, 12.95, 6.99 

4 

Diphcnylglyoximc (a) . 

monoel. 

Ok 

25.08, 8.68, 11.92 

8 

Diphcnyl^yoxinae per- 
oxide 

Diptearin (a, a') 

monoel. 


12.85, 6.27, 14.96 

4 

hex. (?) 


81.5. 10,8 

48 

Dulcitol... 

monoel. 

Ok 

8.61, 11.60, 9.05, fi = 
113“ 45' 

4 

Durrnc 

monoel. 

Ck 

11.57, 5.77, 7.03, /9 = 
113.3“ 

2 

Elaidic acid . 

tetr. (?) 

V* 

26.5 10.3 

16 

Ephednne hydrobro- 

rhomb. 

24.68, 6.93, 6.78 


nude (d) 





Ephodrine hydrobro- 
ZDide (/) 

monoel. 

o; 

12.74, 6.20, 7.62, /3 = 
100“ 48' 


Ephodrine hydrochlo- 

rhomb. 

v« 

25.49, 6.48. 6.91 


ride (d) 

Ephedrinc hydrochlo- 
ride (0 

monoel. 

C; 

12.64, 6.15, 7.34,/* = 
102“ 6' 


Ephedrine hydroiodide 

rhomb. 

v< 

11.39, 6.83. 15.62 


(d) 

Ephedrine hydroiodide 

rhomb. 

v» 

25.66, 7.33, 19.14 


•« 

Ergoeterol acetate .... 



34.8, 7..58, 10 48, fi = 





92.6“ 


Ergosterol acetal- 

monoel. 

Ci 

31.1, 9.68, 10.60v/9 = 


maleic anhydride I 
Ergoaterd aceta^- 

monoel. 

Cl 

95,0“ 

32.2,7.91,26.3,/* = 


maleic anhydride 11 



92.1 

8 

Erytltfitol (t) . . 

tetr. 

ck 

12.76, . . . 6.83 

Ethane . 

hex. I 

DJh i 

4.46, . .,8.19 

2 

Ethylene (-ITS'C) . 

rhomb. 


0.46, 4.87, 4.14 

2 

E^ylene diamine aul- 

tetr. 

Djor D; 

6.96, .. 17.99 

4 

, .. 

Ethylene oxide dicar- 

monoel. 

ck 

21.60, 6.90. 6.89, /* « 

a 

boxylio acid (a».) 



91“ 10' 
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X-RAY CRYSTAIiLOOBAPUC DATA (OMttniled) 


Substance 

System, struct, type l 

Space 

Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 




Euiytine. 

cub. 

T*d 

10.272 

4 

Fluorene . . 

monool. 


8.48. 6.73, 19.24. 0 == 

4 




101 * 63' 


Fruotose (c0.> . 

rhomb. 

V* 

8.06. 10.06, 9.12 

4 

Fumario acid 

monool. 


7.60, 15.11, 6.61, P “ 

6 




111 * 5' 


Glucose (d) . . . 

rhomb. 

V* 

10.40. 14.89, 4.99 

4 

Glutano acid (a). . 

monocl. ! 

Ck 

10.34. 5.08. 32.9. 0 « 

8 



129* 


Glutaric acid (/S) . . . J 

monool. 

Clh 

10.06, 4.87, 17 A. 0 « 

4 



132* 35' 


Glycine 

monocl. 

C|h 

0.1, 11.9, 5.43. 0 = 

4 


111* 38' 


Glyoxaline 

monocl. 

Ci. 

7.67. 6.44 5.12. 0 = 
63* 11' 

2 

Glyoxaline-4<«ulfonio 
acid I 

Guanidine carbonate 

tetr. 

vs 

11.08, . 9.22 

8 

tetr. 

Dj w D 4 

6.95, . 19.45 

4 

Guanidine dichrrmiate. 

monocl. 


(0.8232:1:0.6942). 

100 * 0 ' 

(1.1013:1:1.041) (?), 


Guanidine monochro> 

tricl. 



mate 



a » 82“ 34'. 0 = 

90" 10', -y = 63* 20' 


Guanidine tartrate (d) 

monocl. 


(0.7066:1:0.3366), 

0 * 104* 67' 

2 

Guanidine tricbromato 

monocl. 


( 1 . 686 : 1 : 2.1.38). 





0 = 122“ 48' 


Guanidonium bromide. < 

rhomb. 

VL* 

6.77. 8.64, 8,305 

4 

Guauidunlum iodide 

hex. 

Civ 

7.19, . 12.30 

4 

Harmine 

rhomb. 


19.22, 9.57, 5.78 

4 

Hexuniinobensene. 

cub. 

0 ^ 

15.14 

16 

Hexabromubutylenc . 

monocl. 

C5h 

11 . 6 , 6.40, 10.0, 0 = 
44® 27' 

2 

Hexaohlorcthane 

oub. 


7.43 

2 

(above TIT) 
Hexaehlorobenzeiie . 

monocl. 

cih 

8.07, 3.84, 16 61, 0 = 

2 




116" 52' 


Hexacbloroethane 

rhomb. 

11.51, 10.14, 6.39 

4 

Hexadecaiipdicarbox- 

monocl. 

Cah 

9.76, 4.92, 25.10, 0 » 

2 

ylic acid 



131* 10' 

1 

Hexaethylbenzene 

tricl. 


9.90, 9.84. 6.10, a * 
58* 5'. 0 * 103* 54'. 




7 = 123* 43' 


Hcxahydrobeniene 
bexabromide (/3) 

cub. 

n 

10.49 

4 



10.07 


Hexabydrobensenc 

cub. 

Tl 

4 

hexaebioride (fi) 
Hexametbylbeiiscne 

tricl. 

cj 

9.01, 8.926. 5.344. a « 
44*27',^=* U 6 * 43', 
7 « 119* 34' 

‘ 

Hexamethylethane 

cub. 


7.69 

2 

(above -125*0 
Hexamethylenetetram* 

cub. 

TJ 

7.02 

2 

me 

rhomb. 


3d»l, 4.26, 11.6 

1 

Hexane (a — w) . . 
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X>BAT CBTS1Vlf>LO««APHIC DATA (Continued) 


Substance 

System, struct, type 

Space 

Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 

Hexane (/S — n) , . 

monocl. 


3.87, 4.61, 12.0, /3 - 
120“ 

11.10, 9.93, 9.33 

1 

Hydraxobenzene. . . . 

rhomb. 


4 

Hydrobenzoin, i$o- . 

monocl. 

Cl 

12.40, 7.92, 5.81, = 

92" 53' 

12.90, 9.20, 6.98, /3 - 
103“ 36' 

2 

Hydrocinnamic acid, . 

monocl. 


4 


monocl. 


13.58, 5.22, 8.13, /8 = 

4 



107“ 


Hydrozycholestenone 



16.36, 7.58,11.55,^ = 


dibromide 



93.7“ 


lodobenzoic acid (o). . 

monocl. 

ck 

11.30. 15.17, 4.336, 

= 90“ 43' 47" 

4 

lodobcnzoic acid (m) . . 

monocl. 


6.206, 4.683, 25.14 

4 

Iodoform 

hex. 

Cl or Cl^ 

6.87 

2 

lodosuccinimidc. . 

tetr. 

c; or ri 

6.29 ,15.56 

4 

Inositd (0 ... . 

monocl. 


6.64, 12.0, 19.7, ti ■= 

8 


106.8“ 


Inositd (0 

monocl. 

Ci 

6.17, 9.11, 6.83. == 

2 



106.6“ 


Inositol dihydrate (i) . 

monocl. 

ci. 

8.98, 16.69. 6.49, (i = 

4 


109.8“ 


liauno acid 

monocl 

ck 

9.76, 4.98, 36.9, 0 - 
48“ 6' 

4 

Malachite. 

monocl. 

ck 

9.38, 11.95, 3.18, = 

4 


1 

91“ 3' 


Maleic acid. ... 

1 monocl. 


7.49, 10.14, 7.12, = 

4 


117“ 7' 


Maleic anhydride 

1 rhomb. 


6.68, 11.43, 5.90 

4 

Malonic acid. . . 

j tricl. 

C\ 

8.36, 6.33, 5.14. a = 

2 

1 



94“56',/S 103“ 56', 

7 « 71“ 30' 


Malonic acid (a) 

rhomb. 


8.70, 11.53, 17.05, 
p = 90“ 

16 

Mannitol (d). . 

rhomb. 

V* 

8.66, 16.58, 5.,'^01 

4 

Mannose. 

rhomb. 

Q4 

7.62, 18.18, 5.67 

4 

Metaldebyde 

tetr., b.c. 


10.40,. ..,4.11 

S 

Methane 

cub. 

Ta 

5.89 

4 

7-M ethoxy-1 : 2-cyclo- j 

monocl. 

ck 

29.9, 5.68, 8.49, /3 = 

4 

pentenophenanthrene 
7-Methoxy-3': 3'-di- i 

monocl. 

ck 

117.5“ 

8.75, 6.21, 28.02, = 

4 

methyl-1 : 2-cyclopen- j 
tenophenanthrene | 


95.0“ 



Methylbixin 

monocl. 

ck 

10.56, 13.4, 20.02 

4 

Methyl glycoside (a) . 

rhomb. 


10.80, 14.60. 5.61 

4 

Methyl oxalate 

monocl. 

Ck 

3.93, 11.84, 6.17, « 

2 


103“ 22' 


Methyl tartrate 

rhomb. 

V2 

18., 50. 10.00, 8.45 


Methyl urea 

rhomb. 

v« 

6.89, 6.96, 8.45 

! 4 

Methyl xyloside 

monocl. 

Cl 

7.82. 6.89. 7.74, = 

2 

(0-d) 


113“ 10' 


Monoamyl ammonium 
bromide (n) 

tetr. 


5.00, . . 16.95 
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X-RAY CRYSTAIXOGBAPHIC DATA (Continued) 




Space 

Lattice constants I 


Substance 

System, struct, type 



Mol. 

group 

0 , b, c 

, Ax. ang. 




Monoamyl ammonium 

totr. 


6.01, 

, 16.69 


chloride (n) 
Monoamyl ammonium 

fcetr. 



5.18, 

, 17.42 

iodide (n) 

Monobutyl ammonium 

tetr. 



5.02, 

, 15.23 

bromide (n) 
Monobutyl ammomum 

tetr. 



5.02. 

. 14.85 

chloride (n) 




Monobutyl ammonium 

tetr. 


5.18, 

. 15.30 


iodide (n) 





Monodecyl ammonium 
iodide (n) 

tetr. 


5.18, 

, 28.09 


Monoethyl ammonium 

monocl. 


8.32. 6.24. 4.63. 8 = 


bromide 

Monoethyl ammonium 

hex. 


86° 69' 
7.13, 

.8.53 


chloroplatinate 
Monoethyl ammonium 

hex. 



7.24, 

,8.41 

chlorostannatc 




Monoethyl ammonium 

monocl. 


8.68, 6.63, 4.81, 8 = 


iodide 



87° 54' 



Monoheptyl ammoni- 
um ohlonde (n) 

tetr. 


4.96, 

, 21.09 


Monoheptyl ammoni- 
um iodide (n) 

tetr. 


5.18, 

,21.82 


Monohexyl ammonium 

tetr. 


4.93, 

, 19.78 


bromide (ri) 
Monohexyl ammonium 

tetr. 


, 19.55 


4.98, 

chloride (n) 





Monohexyl ammonium 
iotiide (n) 

tetr. 


5.18, 

. 19.50 


Monomethyl ammoni- 

cub. 


12.44 



um aluminum alum 
Monomethyl ammoni- 

tetr. 


5.09. 

, 8.76 


um bromide 
Monomethyl ammoni- 

tetr. I 


4.28, 

, 5.13 


um chloride 





Monomethyl ammoni- 

hex. 


8.31, a = 

48“ 46' 


um chloroplatinate 
Monomethyl ammo- 

hex. 


8.42, a = 

50° 14' 


nium chlorostannatc 
Monomethyl ammo- 

tetr. 


5.11, 

, 8,97 


nium iodide 
Monomethyl tricthyl 

cub. 


13.51 



ammonium chloro- 
Btannate 






Monomethyl triethyl 

cub. 


13.93 



phosphonium chloro- 
stannatc 






Monooctyl ammonium 

tetr. 


5.18, 

, 23.70 


iodide (n) 

Monopropyl ammo- 

tetr. 


4.57, 

, 7.36 


nium bromide (n) 



1 



Monopropvl ammo- 1 
nium cnionde (n) 

tetr. 


4.48, 

. 7.40 


Monopropyl ammo- 
nium iodide {n) 

tetr. 


1 4.85, 

, 7.33 


Mynstic acid 

hex. 


57.4, 

, 11.4 

72 

Naphthalene 

monocl. 


8.34, 5.98, 8.68, ft « 

2 


c, 

122° 44 ' 



Naphthalene tetrabro- 

1 monocl. 

10.75.8.97, 13.25, fi = 

4 

mide 

1 

112° 57' 
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X^RAT CBTSTAIXOORAPHIC DATA (Continued) 


Subetance 

Syatem, struct, type 

Space 

1 Lattice constants 

Mol. 

group 

a, b, c. Ax. ang. 


i 


Naphthalene tetra- 
chloride 

monocl. 


7.88, 10.30. 14.20, « 

4 



112" 40^ 


Naphthol (a) 

mooocl. 


13.1, 4.0, 13.4, fi » 

4 



117" 10' 


Naphthol (fi) . 

monocl. 


11.70, 4.28, 17.4, » 

4 


Vi? 

119" 48' 


Nitroanilme (o). , 

rhomb. 

10.09, 29.44, 8Ji2 

16 

Nitroanilinn (m) 

rhomb. 


19.23, 6.48, 5.06 

4 

Nitrotohiene (p) 

ihomb. 

VI. 

10.1, 11.18, 12.3 i 

8 

Nonicoaane. . . 

rh(»nb. 

vir 

7.45, 4.97, 77.2 

4 

Octane (a — n) 

rhomb. 


3.50. 4.36, 15.0 

1 

Octane ifi — n). 

monocl. 


3.87, 4.72, 14.4, fi = 

1 




120" 


Oxalic acid -f 2 H 2 O 

monecl. 


6.12, 3.61, 12.03, p = 

2 




106" 12' 


Palmitic acid (a) 



9.41. 5.00, 4.3.0, p « 

4 


i 

Vj. 

SO" 50' 


Pentabromofluorethane 

3 * 

1 

11.84, 10.75, 6.56 

4 

Pentaerythrito! 

tetr. 

dv 

6.16, . . , 8.76 

2 

Pentaerythritol tetra- 

t<*tr. 

fib 

12.18, , 5.58 

2 

acetate 




Pentaerythritol tetra- 

rhomb. 

v{f 

19.80, 9.00, 11.70 

8 

format^' 




Pentaerythritol tetra- 

tetr. 

Vi 

958, . , 6.69 

2 

nitrate 

Pentamethylethanol 

rhomb. 


215,5, 10.77, 7.84 

S 

Pentane (a — n) 

ihomb. 


355, 451, 105 

1 

Pentane — n) 

monocl. 


3.86, 4.61, lOi), p » 

1 




120" 


PcntatriaoontaiK* 

rhomb. 

Vi.- 

7.43, 4.97, 46.2 

0 

Phenanthrenr 

monocl. 


8.60, 6.11, 19.24. p - 

4 




98" 15' 


Phenylaeetic acid . 

monocl. 

ei. 

145, 450, 10.1, p = 

4 




101" 


Phenylaminoacetic acid 

rhomb. 


16.2, 5.05. 9.66 

1 

(acf.) 


1 



Phcnylbutync acid (7) 

monwl. 

17.8, 4.90, 10.3, P = 
98" 30' 

4 

Phenylpropionic acid 

monocl. 

Clh 

325, 9.83. 5.54, P = 

8 

($) (bydrocinnamic 
acid) 

Phenyl valeric acid («) 



lOr 13' 


monocl. 


(?), 7.13, 1152 

4 

Phenylene diamine ( 0 ) . 

monocl. 

Ck 

7.74. 7.56, 11.76, P - 

4 



121" 10' 


Phenylene diamine (m) 

rhomb. 

Vk 

11.97, 8.14, 23.61 

16 

I*henylene diamine (p) 

monocl. 

CL 

859, 5.93, 24.92. p ^ 

8 



112" 58' 


Phthalic acid ( 0 ) 

monocl. 


9.33. 7.13, 5.10. P « 

2 



94" 36' 


Phthalic anhydride ( 0 ) 

rhomb. 


7.74, 13.66, 5.86 

4 

Phihalocyaninc 

jnonool. 

CL 

19.85, 4.72, 14.8, p « 

2 



122.25" 


Picric acid 

rbmnb. 

CL 

9.25, 10.08, 9.68 

8 
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X-RAT CBYSTALLOaRAPHIC DATA (Continued) 


SulMtiiiiue 

System, struct, type 

Space 

Lattice constants 

1 xMol. 

group 

1 a, b, Ct Ax. ang. 

Pimehc acid . . . 

monocl. 

Cjh 

9.93. 4.82, 22.12, <3 « 
130“ 40' 

4 

Pyrene trinitrobensene 

triol. 


6.7, 8.4. 16, cr = 87“, 

^ 84“. 7 = 77“ 

2 

Quaterphenyl. . . 

monocl. 

cSh 

8.05, 5.65, 17.81, fi = 
95.8“ 

2 

Quercitol.. , 

monocl. 

C5i ' 

6.83, 8.53. 6.45, 0 » 
110“ 57' 

2 

Quinol (a) 

hex. 

22.07, , 5.62 

18 

Quinol (/S). 

hex. 1 

Ci 

16.24, .. ,5.53 

9 

Qumol (y) . . 

monocl. 


13.24, 6 . 20 , 8.11, 0 = 
73“ 

11.40, 6.43, 6 . 86 , 0 = 
93“ 20' 

4 

(iuinone (a) . 

monocl. ' 


4 

Keaorcinol. . 

rhomb. 

C^v 

9.56, 10.5, 5.68 

4 

Khamnofle hydrate 

monocl. 

C; 

7.84, 7.84. 6.61 

2 

Haocharose . . 

monocl. j 


10.65, 8.70, 8.00, 0 = 
105“ 44' 

2 

iSalicylic acid . 

monocl. 


11.56.11.22.4.93.13 » 
91“ 22' 

4 

S(‘l>aoic acid 

monocl. 

cth 

10.05.4.96, 15.02,^ = 
133“ 60' 

2 

Sorbose. . . . 

rhomb. 

V< 

6.12, 18.24, 6.43 

4 

Stearic acid. 

monocl. 

cShOfc;,, 

5.546, 7.381, 48.84, 
0 = 63“ 38' 

4 

Stearic acid (fi) 



5.68, 7.39. 50.7. 0 = 
60“ 

4 

Stearolic acid. 

monocl. 

cjh c;,, 

9.551, 4.686, 49.15, 
0 5 : 1 “ 4' 

4 

Rtilliene 

Htilliene 

monocl. 

pseud, rhomb. 


12.42, 5.73, 16.0, 0 = 
114“ 

12.20. 6.72, 29.0 

4 

Strychnine . 

rhomb. 

V* 

11.92, 12.13, 11.30 

4 

Suberic acid 

monocl. 

cSi, 

10.12, 5.06. 12.58, 

135“ 0' 

2 

Suoeinie acid (tr) 

monocl, 


5.70, 26.2, 7.57, 0 - 
115“ 45' 

8 

Succinic acid (/?) 

monocl. 


5.06. 8.81, 7.67, 0 - 
133“ 37' 

2 

Succinic anhydride. 

rhomb. 

Cjv ^ }l 

6.95, 11.60, 5.41 

4 

Succinimide 

rhomb. 


7.50, 9.60, 12.75 

8 

Tartaric acid (dl) 

tricl. 


7.18. 9.71, 4.98. a = 
82“20'./S = 118“ O', 

7 = 72“ 58' 

3 

Tartaric acid (Jl) + 
H 2 O 

tricl. 

Cl 

8.09. 10.03, 4.81 

2 

Tartaric acid (<I) . 

monocl. 

Cl 

7.70, 6.04, 6.20. 0 = 
100“ 17' 

2 

Tartaric acid 

tricl. 


9.24, 6.33, 5.45. a - 
70“ 30', 4 = 78“ O'. 
7 « 79“ 30' 

2 

Tartraniic acid 

rhomb. 

Vi 

12.30, 7.96, 6.00 

4 

Tartramide 

rhomb. 

Vi 

10.0, 12.2, 4.90 

4 

Tetrabr omodimethyl- 
cthane 

tetr. 


8.806 11J57 

! ‘ 
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XrK4T CatTSTAIXOGSAPHlC DATA (Cktntlaufed) 


Substance 

System, struct, type 

Space 

group 

Lattice constants 

a, h, c, Ax, ang 

i 

1 Mol. 

Tetrabromodimethyl- 

rhomb. 

Vi: 

11.70, 10.44, 6.57 

4 

ethane 



9.12, . 7.02 


Totracarbonic acid me- 

tetr. 


2 

thane, tetramethyl 
ester 





Tetrachlorodibromo- 

rhomb. 

K 

11.73, 10.37, 6.50 

i ^ 

ethane isym.) 


vis 

* h 



Tetrachlorodibromo- 

rhomb. 

11.61, 10.35, 6.51 

4 

ethane (unsjm.) 



8.87, ..,6.95 


Tetraethyl ammonium 

tetr. 

S; 


iodide 

Tetramethyl ammo- 

tetr. 

Dk 

7.76 5.53 


nium bromide 





Tetramethyl ammo- 

tetr. 


* 8.290 6.006 


nium perchlorate 


I>4h 

7.78 5.53 


Tetramethyl ammo- 

tetr. 


mum chloride 





Tetramethyl ammo- 

cub. 


12.65 


mum chloroplatmate 


j(4 

12.87 


Tetramethyl ammo- 

cub. 

4 

nium chlorostannatc 


c*. 



Tetramethyl ammo- 

tetr. 

7.88, , 11.19 


nium fluosilicate 
Tetramethyl ammo- 

tetr. 

D'ih 

7.96, . .’).75 


nium iodide 





Tetramethyl ammo- 

tetr. 

8.439. . , 6.019 


mum permanganate 


oi 

12.48 


Tetramethyl ammo- 

cub. 

8 

nium methane 


T* or Ti, 



Tetramtromethano 

cub. 

9.2 

4 

Tetraphenyl methane. 

tetr. 

n 

10.86 

2 

Thallic dimethyl bro- 

tetr., b.c. 

Dk 

4.47. , 13.78 

2 

mide 



4.29, . .14.01 


Thallic dimethyl chlo- 

tetr., b.c. 

Dlh 

2 

ride 

Thallic dimethyl iodide 

tetr,, b.c. 


4.78, , 13.43 

2 

Thiophene (— 170“C) 

tetr. 


7.22, 9.53 

4 

Thiourea. . . 

rhomb. 

vir 

5.50, 7.68, 8.57 

4 

Tolane 

Tuluidme (o) . , 

pseud, rhomb, 
rhomb. 

V4 

12.80, 5.68, 28.4 

6.50, 7.48, 23.62 

4 

Toluidine (p) 

rhomb. 


5.98, 9.05, 23.3 

8 

T oluoLsulfamide (o) . . . 

tetr. 

eSh 

18.8 9.15 1 

10 

Tribromobenaonitnle 

monocl. 

ck 

12.50, 10.30, 4.87, j8 = 

2 

(2,4.6) 

Trichlorotribromo- 

rhomb. 

vL** 

136'’ 36' 

11.77,10.44,6.54 

4 

ethane 



8.56, . .7.49 


Triethyl ammonium 

hex. 



bromide 



8.38, . .,7.08 


Triethyl ammonium 

hex. 



chloride 



8.78, .,7.74 


Triethvl ammonium 
iodide 

hex. 



Triethyl methyl am- 

cub. 


13.51 

4 

monium ohlorostan- 





nate 

Trimethyl ammonium 

cub- 

n 

12.19 

4 

cUorostannatc 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Substance 

System, struct, type 

Space 

Lattice constants 

^ Mol. 

group 

0 , b, c. Ax. ang. 

T rimethyl ethyl ammo- 

cub. 

T^ 

13.17 

4 

mum chlorostannate 





Trimethyl sulfomum i 

oub. 


12.41 


chlorostannate 


VL 



Trimethylenc tnnitro- 

rhomb. 

11.63. 13.25, 10.78 

8 

amine 





Tnmtrocellulose 

Tnphenyl 

monocl. 

monocl. 

Ck 

13.9, 25.6, 9.0, /? = 
W 

8.14. 5.64, 14.1, = 

2 

Triphenylbenzene 

rhomb. 


105® 

11.12, 19.8, 7.6 

4 





Triphenylbenzene 

rhomb. 

Ctr 

7.55, 19.76, 11.22 

4 

(sym.) (1-3-5-) 



Tnphenyl bromo 

hex. 


10.8, O' = 81® 30' 

3 

methane 



Tnphenylenc 

rhomb. 

j " 

13.20, 16.81, 5.26 

4 

Tnphenylcarbmol 

hex. 


16.5, , 8.8 

6 

Tnphenylmethane 

rhomb. 


15.16, 26.25, 7.66 

8 

Triphenyl methanol 

hex. 

Did 

11.1, a = 107® 42' 

3 

Tyrosine hydrochloride 

monocl. 


5.03, 8.97, 22.50, * 

4 

(d) 

Urea . 

tetr. 


101® 28' 

5.670, . 4.726 

2 

V' cronal 

rhomb 

Vf 


4 

Xylose 

rhomb. 

V* 

9.21, 12.48, 5.56 

4 


X-RAY CRYSTALLOGRAPHIC DATA 

SUPPLEMENTARY TABLE 

The following data have been reported since the original compilation. 

Key to references will be found at the end of the Table. 

The Elemkptts 


Substanctw 

System, 

structure, 

type 

Space 

Lattice constants 

Atoms 

Refs. 

group 

Ax. 

a, b, c, ang. 

Au (20®) 

Be 

Li (20®C) 

Na (20°C) 

Ni (170®O 

cub. 

hex. 

oub. b.c. 
cub. b.c. 
hex. 

Ohfl 

4.0700 

5.12, , 15.77 

3.502 

4.282 

2.66, . , 4.32 

2 

ZK(1) 
GC (1) 
ZC (7) 
ZK (2) 
CB (1) 

U 

rhomb. 

ys 

1 

2.852, 5.865, 4.945 

* 

AC (1) 
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X-RAT CRYSTALLOGRAPHIC DATA (Continued) 


Inorganic CoifPOUNDS 


Substance 

System, 

! structure, 
type 

Space 

group 

Lattice constants 

Mol. 

Refs. 


Ag 2 Te. 

rhomb. 

Dlu 

13.0, 12.7, 12.2 

57 

UT (1) 

AgClOs 

tetr. 


8.486, 7.894, 4.37 

8 

ZK (39) 

AlBtz 

monocl. 

Cjor 

8.50, 10.98, 9.40, 110“ 

Ig. no.* 

ZK (15) 




54' 





CJ 




AIB 12 

pseudocub. 


14.50, 14.30 

Ig. no.* 

ZK (15) 

AIB 12 

tetr. 

cl 

10.28, . 14.30 

Ig. no.* 

ZK (15) 







AlKFe(CN)6 

cub. 


9.78 


GC (3) 

AUCa. . 

cub. 

OL 

8.02 


ZK (16) 

AuPr 2 CN 

rhomb. 


17.06, 22.36, 10.0 

16 

PK (3) 

BbOa 

monocl. 

Cj or 

5.83, 8.14, 7.4H, /S 

4 

AK (1) 

i 



67“.07 



CatAbOtt 

cub. 

^2 1 

15.24 

24 

JK (1) 

CoSb 2 . 

rhomb. j 

v{f 

3.20, 5.78, 6.41 


ZC (1) 

Co2Fe(CN)6 

cub. 


10.1 



CrAs 



3 . 479 . 6.210, 5.730 


ZC (3) 

Cr2Aa 



3.613 , 6.33 


ZC (3) 

CraP 

tetr. 


9.12. , 4.56 i 

S 

ZC (4) 

C& 2 CuCU 

rhomb. 

Dlh 

9.69, 12.33, 7.58 

4 

ZK (17) 

CsiSuBre 

cub., f.c. 


10.81 i 

4 

ZK (18) 

CuCl4.2NH,.(NH4)2 . 

tetr. 


7.74, 8.84 


VK (3) 

CuMg. 

rhomb. 


5.278, 9.05, 18.21 

!6 

AK (3) 

Cu2CrrCN)6 

cub. 

ot 

9.91 


GC (3) 

Cu 2 Fe(CN)e 

cub. 


10.0 


GC (3) 

Cui[Co(CN)t .]2 

cub. 

OL 

9.91 

i 

GC (3) 

C 2 N 2 H 4 

monocl. 

0* 

15.00,4.44, 13.12, -1 

8 

AC (7) 




115“ 20' 



EuS 

cub., f.c. 

OL 

6.057 

4 

ZK (19) 

FpKFe(CN)e 

cub. 


10.2 


GC (3) 

Fe 2 Fe(CN)« 

cub. 


10.2 


GC (3) 

HgClCaHaS 

monocl. 

Ck 

9.34, 7.45, 7.81, 82.6 

4 

AK (3) 

HgClCHiS 

monocl. 


7.45. 7.37. 7.82, /S = 

4 

AK (3) 




86.4 



KaCbF; 

monocl. 


5.58, 12.67, 8.50. 0 = 

4 

AC (8) 




90“ 



K2CdPe(CN). 

cub. 


10.03 


GC (3) 

K2HgCl4.H20 


DJh 

8.27, 11.63, 8.89 

4 

ZK (30) 

KsSNBra 

tetr. 


7.43, . 10.61 


ZK (18) 

K2SnCU.H20 

rhomb. 


8.21, 12.05. 9.10 

4 

ZK (31) 


Large number. 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Substance 

System 

structure, 

type 

Space 

Lattice constants 

Mol. 

Refs. 

group 

a, b, c, 

ang. 

KaTaFT... 

monod. 


5.58, 12.67, 8.50, « 

90“ 

9.98 

4 

AC (8) 

KsZnFe(CN)6 

cub. 



GC (2) 

K,25rF7 

cub., f.c. 

Ot 

8.95 

4 

AC (9) 

K4Mo<CN)8.2H20 

rhomb. 


16.55, 11.70, 8.68 

4 

AC (10) 

KB60..4H20 or 

rhomb. 


11.08, 11.14, 8.97 

4 

ZK(22) 

KB50ioH2.(Hs, 0)2 
KBrCuBra 

monocl. 

^Ih 

4.28, 14.43, 9.71, = 


CR (3) 

KCUI 

monod. 


108“ 23' 

13.09, 14.18, 4.2, 0 = 

4 

ZK (23) 

KHFs 

tetr. 

D4 

95“ 7* 

7.98, . , 6.74 

8 

RS .1) 

KNO; 

hex. 


4.365, . 
cr * 76“ 56' 

5.12952 

1 

ZC (6) 

FiCl (25“C/ . 

cub. 

oL 

4 

ZC (6) 

LiOH.HjO 

monocl. 

eSh 

7.37, 8.26, 3.19, = 

4 

ZK (24) 

MnBi 

bex. 

110“ 18' 

4.3, 6.1 

2 

CR (4) 

MnsBi 

rhomb. 


4.30, 5.24, 6.30 


ZC (1) 

MnjP . . . . 

totr. 

Si 

9.160 4.599 

8 

ZC (4) 

NaAuj.(18.4‘’C; , 

cub. 

01 

7.7872 

8 

ZK (1) 

NaBr .. 

j cub. 

Oh 

5.96095 

4 

ZC (3) 

NaBrO,.. .. 

[ cub. 

T* 

6.71 

4 

ZK (23) 

NaCN 

rhomb. 


3.74.4.71,5.61 


ZK (26) 

NaNCO 

hex. (rhbdr.) 

ci. 

3.576, . . 5.10 

1 

CR (3) 

NaHCOz, . 

monod. 

OJh 

6.19, 6.72, 6.49, /3 = 

4 

AC (11) 

NaN, . . 

rhbdr. 


120“ 42' 

5.488, . . 


CR (6) 

Na*(B30«) 

hex. (rhbdr.) 

rhomb. 

oU 

DS 

a * 38“ 43' 

7.22 

6 

ZK (27) 

AC (12) 

NH4CdCli 

a = lir 29' 

8.96, 14.87, 3.97 

4 

NH4BrlCl . 

rhomb. 

Vff 

6.13, 8.50, 9.94 


ZK (28) 

NH4HgCl» 

(NH4)2SnBr6 

tetr, 
cub., f.c. 


4.19, ,7.94 

10.59 

4 

ZK (29) 
ZK (18) 

(NH4^jZrF7 

cub. f.c. 

ot 

9.365 

4 

AC (9) 

(NH,Cl)2CuCl2.2H20 

tetr. 

0^ 

7.5139, .,8,245 


JC (1) 

Ni2Fe(CN)« 

cub. 


9.98 


OC (2) 

NuP . . . 

tetr. 

SJ 

8.91, . , 4.39 

8 

ZC (4) 

PbBrj 

rhomb. 

Dj‘h 

9.48, 8.02, 4.17 


ZK (SO) 

PbP20:(300*) 

cub. f.c. 

n 

8.01 


GC (4) 

PdCls 

rhomb. 

Pnmn* 

3.81, 3.34, 11.0 

2 

ZK (31) 

PtjO* 

cub. 


6.226 

2 

3C (2) 

Rb2SNBra . 

cub. f.c. 


i 10.64 

1 

4 

ZK (18) 


Zurich notatjon. 
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X-BAY CBYSTALLOGBAPHIC DATA (Continued) 


Substance 

System, 

Space 

group 

Lattice constants 



structure, 

type 

a, b. 

c 

’ ang. 


Kets. 

Rb2B206. . . 

hex. (rhbdr.) 

0l 

10.02, 

, 6.35 

3 

ZK (32) 

ScF, 

rhbdr. 

DJ 

6.667, 

. 7.017 

1 

ZK (83) 

ScF, 

pseudo-cub. 


4.022, .. 

89° 34i' 


1 

ZK (33) 

SrBrz 

rhomb. 


9.20, 11.42, 4.3 

4 

ZK (30) 

Sr(0H)2.8H20 

tctr. 

Dk 

8.97, .... 

., 11.55 i 

4 

ZK (34) 

TeOa 

monocl. 

V? 

5.60, 11.75. 5.59 1 

8 

ZK (36) 

TlSo 

tetr. 

D£ 

8.02, . 

. 7.00 


ZK (36) 

TI 2 S 

hex. 

cj 

12.20, . 

18.17 

27 

ZK (37) 

Zn(Sb08)-> 

tetr., b.c. 


6.585, 

, 0.783 

1 

2 

ZK (38) 


Minerals 


Name 

j 

Formula 

Crystal 

Space 

Lattice constants 



system 

group 

0 , 6 , r, 

ang. 


i-VUlS* 

.Mbite 

Na20..\l203.6Si0 

monocl. 


7.94, 12.90, 7.12. fi = 
116° 


ZK ( 8 ) 

Axinite . 

HCasAl'jBSuOi 6 



7.13, 8.91, 9.14, a = 
91°51',^ - 102° 52', 
7 = 81° 67' 


ZK (4) 

Nacrite 

Al 2 O 3 . 2 SiO 2 . 2 H 2 O 

monocl. 

ci 

8.94, 5.14, 43.0, = 

90° 20' 

i 

ZK ( 6 ) 

Schisolite 

HNa(Ca,Mn) 2 SiiO» 

tricl. 


8.09, 7.24, 7.05, 0 = 
90°, = 95°, 7 = 

101° 56' 

2 I 

i 

ZK (6) 


McXAlrOROANIO ColfPOlTNDB 


Substance 

System 

structure, 

type 

Space 

Lattice constants 


Refs. 

group 

n h r 

ang. 

Mol. 

Cuprousacetate + H 2 O 

Nickel acetate (ous) -f 
4 H 2 O 

monocl. 

monocl. 

^2h 

13.176, 8 463, 13.89, fi = 

117° .08' 

8.46, 11.75,4.754, ^=93° 34' 

8 

2 

UP (1) 

UP (1) 


Organic Comnoundr 


.Acetamide 

hex. 

Ci, 

11.44, . ,13.49 

18 1 

AC (2) 

Bromanil 

monocl. 


8.62, 6.22, 17.94, fi » 102° 

J 

ZK(7) 


2066 









X-BAT CBXSTALLOGBAPHIG DATA (Continued) 


Substance 

System, 

structure. 

Space 

Lattice constants 

Mol. 

Refs. 



type 

group 

a. 5 c 

ang. 



Chloranil. . 

monocl. 

Clh 

8.77. 6.78, 17.05, 0 = 

4 

ZK (8) 




1031® 


Creatinine 

monocl. 

Ca 

14.86, 13.14,5.85,^ = 

8 

W (1) 



no® 36' 


Cyclohexane (180®) 

cub. 

n 

8.41 

4 

PM (1) 

Dicetyl ether 

monocl. 

ch. 

5.49, 7.45, 86.45, 0 = 
63.2 

5.19, 11.50, 3.96, 0 = 
83“ 

8.16, 6.36, c sin 0 = 

4 

ZK (») 

Diketopiperasine 

monocl. 

(4 

2 

AC (8) 

1, 8 Dimethylincenp 

monocl. 

Cl 


ZK (10) 




11.92, ^ = 84 



Diphenylamine 

monocl. 


14.0, 13.9, 39.5 

32 

W (2) 

Dinhenylselenium 

rhomb. 

Dlh 

13.95, 5.78, 15.40 

4 

AC (4) 

dibromide 






Glycine. 

mouoc. 


5.10, 11.96, 5.45, 0 = 

4 

AC (5) 


111® 38' 


/S-Glycine 

monocl. 

ck 

5.07, 6.23, 5.37, 0 = 


AJ (1) 



27' 



Hendecamethylcello- 



21.3, 34.5, 4.50 

4 

CS (1) 

triose. 

Insulin 

hex. (rhbdr.) 

Cl 

74.8 . . , 30.9 


PR(l) 

Menthol 

hex. j 


11.82 

8 

JA (1) 

/S-Ootamcthylccllo* 


ct 

12.0, 43.7, 4.50 

4 

CS (1) 

biose i 


Dk 




n-Paraftin (C 10 H 02 ) 

rhomb. 

7.462, 4.965, 81.60 

4 

ZK (11) 

Pentaerythrital 

cub., f.c. 


8.963 


CS (2) 

(above 179.5®C) 
Phonoxselemne 

rhomb. 

Cl 

5.93, 7.86, 20.5 

4 

PM (2) 

Pheuoxtellurine 

rhomb. 

ci \ 

5.97, 8.16, 20.5 

4 

PM (2) 

Phenoxthionine . 

rhomb. 

^ 1 
Cl 

5.94, 7.76, 20.5 

4 

PM (2) 

Pbenthiasine 

rhomb. 

C|vOr 

5.91, 7.90, 2.10 

4 

PM (2) 



c\^ 




Phloroglucine dihydrate 


Dk 

6.80. 8.103, 13.70 

4 

IJ (3) 

Selanthren 

monocl. 

ck 

14.5, 6.24, 12.1, 0 = 

4 

PM (2) 


no® 20' 



Succinic acid 

monocl. 

ck 

6.10. 8.88, 7.61, 0 = 

2 

ZK (12) 



133® 37' 



Sulfanilamide 

' rhomb. 

c\l 

14.18, 5.6, 18.4, 1.476 

8 

OC 

Thianthren 

monocl. 

ck 

14.4, 6.11. 11.9 0 = 

4 

PM (2) 


no® 0 ' 



Tneyanobromomethaue 

rhomb. 

Dk 

6.05, 11.33, 17.17 

8 

ZC (2) 

Trimethylstibine 

hex. 

Dk 

7.38, . , 8.90 


ZK (13) 

dibromide 

Trimethylstibine 

hex. 

Ck 

7.27, . , 8.44 


ZK (13) 

chloride 


ck 

Qf 



ZK (13) 

ZK (14) 

Trimethylstibine 

diiodide 

Tnnitrobcnaene 

hex. 

rhomb. 

7.53, . , 9.59 

12,77. 26.97, 9.74 

16 

Trisodiiim-Tricyan- 

hex. 

Dk 

10.23, . ..,5.56 


AC (0) 

melamine Tnhydrate 
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X-RAY CRYSTALLOGRAPHIC DATA (Coii4;iiiued) 

KBTBBBNCna XBt TO lOffPFl^BMBltrTABT TABliB 

AC — American Chemical Sociely Jourmil. (1) Jacob and Warren, 69, pp. 
2588-2591, 1937. (*) Senti and Harker, 62, pp. 2008-2019, 1940. (3) 

Corey, R. B., 60, pp. 1698-1604, 1938. (4) McCullough and Ham- 
burger. 6S, pp. 803-807, 1941. (5) Albrecht and Corey, 61, pp. 1087- 

1103, 1939. (6) Hoard, J. L., 60, pp. 1194-1198, 1938, (7) Hughes, 

E. W., 62, pp. 1258-1267, 1940. (8> Hoard, J. L., 61, 1252-1269, 1939. 

(•) Hampson and Pauling. 60, pp. 2702—2707, 1938. (10) Hoard and 

Nordsieck, 61, pp. 2853-2863, 1939. (11) Zachariasen, W. 'B.,,62, pp. 

1011-1013, 1940. (12) Brasseur and Pauling, 60, pp. 2886-2890, 1938. 

AJ — American, Journal of Science. (1) Ksanda and Tunnel, S6A, pp. 173— 
178. 1938. 

AK — Arkiv, for Kemi, Mineralogi och Geologie. (1) Sillen, L. G., 12A, 18, 
1938. (2) Edwall, G. and Westgren, A., 7, 1940. (3) A. Johans- 

sen. A13, 14. pp. 1-11, 1939. 

CR— Compiles Rendus JI ebdomadaires des Seances. (1) LeClcrc and Michel, 
208, pp. 1683-1586, 1939. (2) SUberstein, A., 206, pp. 1737-1739, 1938. 

(8) Silberatein, A., 209, 640-542, 1939. (4) Hocart and Guilland, 209, 

pp. 443, 1939. (6) Bassiere, M., 206, pp. 1309-1311, 1938. (6) Bas- 

siere. M., 208, pp. 659-661, 1939. 

CS-— Chemical Society of Javan Bulletin. (1) Ohasi, T., 14, PP- 517—620, 1939. 
(2) Nitta, I. and Watanabe, T., IS, pp. 28^35, 1938. 

GC — Cazzetta Chimxca Ilaliana. (1) Vcnturclle, G., 69, 2, pp. 73—86, 1939. 
(2) Rigamonti, R., 68, pp. 803-809, 1938. (8) Rollier and Arreghini. 

69, pp. 499-508, 1939. (4) Peyronel. G., 69, 4. pp. 254-262, 1939. 

]J — Jr,,diari Journal of Physics. (1) Benerjee and Haqut , 12, pp. 183—194, 
1X3. (2) Dhar, J., 13, pp. 27-29, 1939. (3) Beneijee and Ahmad, 12, 

pp. 2^9-258, 1938. 

JA — Journal of Applied Physics. (1) Sidhu, ??., 10, pp. 83-84, 1939. 

JC — Journal of Chemical Phymcs. (1) Greenbeig and Walden, S, pp. 645- 
658, 1940. (2) Gallonid and Roffo, 9. 875-877, 1941. 

JK — Journal of Research, Natl. Bureau of SOindards. (1) McMurdie, H., 27, 
pp. 499-505, 1941. 

P’BH— Philosophical Magazine and Journal of Science, London, Edinburgh and 
Dublin. (1) Lonsdale and Smith, 28, pp. 614-616, 1930. (2) Wood and 

WilUams, 31, pp. 62-80, 1941. _ ^ 

PR — Proceedings of the Royal Society of London. (1) Crowfoot, D., 164A, 
pp. 580-602, 1938. (2) Phillips and Powell, 173 A, pp- 147-169, 1939. 

BS — Rieerca Scientifica. (1) Caglioti and Giacomello, 9, pp. 646—549, 1938. 

UP — University of Pittsburgh, Bulletin. (1) Hull, R. B., 36, pp. 142—149, 1938. 

UT — Universitatis Tartuensis Acta et Comm. (1) A, So, 4, 1940. V. Koern. 

ZC — Zeitschrxft fur physikaliaehe Chemie. (1) Furst and Halla, 40, B, 4, 
pp. 285-307, 1938. (2) Fensch, W. and Wagner, 41, B, 1, pp. 1-14, 

1938. (3) Nowotny and Arstad, 38, B, 6, pp, 461—466, 1938. (4) 

Nowotny and Arstad, 38, B, 6, pp. 366—358, 1938. (6) Barth, T. F. W., 

43, B, 6, pp. 448-450, 1939. (6) levins and Straumanis and Karlsons, 

40 , B, 1-2, pp. 146—150, 1938. (7) cxxxm A, pp. 16^175. 1928. 

ZK — Zeitschrift fur Kristallographie. (1) Perlitz and Aruja, 100, 2, pp. 157- 
166, 1938. (2) Aruja and Perlitz, 100, 3, pp. 195-200, 1938. (8) Ito, T., 

100, 4, pp. 297-307, 1938. (4) deJong, W. E., 99, 4, pp. 326-336, 1938. 

(5) Hendricks, S. B., 100, 6, pp. 609-618, 1939. (6) Ito, T.. 100, 6, 

pp. 437-440, 1939. (7) Chorghade. S. L.. 102. 2. pp. 1 12-118, 1939. (8) 

cWghade. S. L., 101, 6, pp. 418-424, 1939. (») Kohlhaas, R., 98, 5-6. 

g ). 418-438, 1938. (10) Giacomello, G., 99, 2, pp. 89-94, 1938. (11) 

ohlhaas and Sorembra, 100, 1, pp. 47-57, 1038. (12) Verweel and 

MacGillavry. 102, 1, pp. 60-70, 1939. (18) Wells, A. F , 99, 5. pp. 367- 

377, 1938. (14) Chorghade, S. L., 101, 5, pp. 376-382, 1939. (15) 

Halla and Weil, 101, 6, pp. 435-450, 1939. (16) Nowotny and Mohrn- 
heim, 100, 6, pp. 540-642, 1939. (17) D. Mellor, 101, 1-2, pp. 160-161, 

1939. (18) Markstcin and Nowotny, 100, 3, pp. 265-271, 1938. (19) 

Nowacki, W., 99, 4. pp. 339-341. 1938. (20) MacGillavry, de- 

Wilde and Bijvoet, J. M., 100, 3, pp. 212-220, 1938. (21) Brasseur 

and De Rassenfosse, 101, 6, pp. 389—395, 1939. (22) Zachariasen, W. 

H., 98, 3, pp. 266-274, 1937. (2*) Mooney. R.. 98, 5-6, 377-393, 1938. 

(24) Pepinsky, R., 102, 2. pp. 119-131 , 1939. (25) Hamilton, J. E., 100, 

2, pp. 104-110, 1938. (26) Verweel and Bijvoet, 100, 3, pp. 20T 

207^ 1938. (27) Ssu-Mien Fang, 99, 1. pp. 1-8, 1938. (28) Mooney. 

R. C. L.. 98, 4, pp. 324-333, 1937. (20) Harmsen, E. J., 100, 3, pp. 189- 

194, 1938. (20) Kamermans. M. A., 101, 5, pp. 406-411, 1939. (81) 

Wells, A. F., too, 3, pp. 189-194, 1938. (82) Barnes and Wendling, 99, 

2.*pp. 153-180, 1938. (88) Nowacki. W., 70/, 4. pp. 273-283, 1939. (84) 

Mellor. D., 100, 6, pp. 441-442, 1939. (85) Ito, T., and Sawada. H.. 102, 

1, pp. 13-25, 1939. (36) Ketelaar, J., t’Hart, W., Moerel, M. and Polder, 

I>., 101, 6. 396-405, 1939. (87) Ketelaar. J. and Gorter. E.. 101 , 5, pp. 

367-376. 1939. (38) Clark and Reynolds, 98, 3, pp. 185-190, 1037. 
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LIGHT 


PHOTOMETRIC QUANTITIES, UNITS AND 
STANDARDS 

Photometric quantities and units are also given in the section Quantities 
and Units under the sub-division Light. 

Candle (or International Candle). The candle is the unit of luminous 
intensity. It is a specified fraction of the average horiaontal candlepower of a 
group of 46 carbon- filament lamps preserved at the Bureau of Standards. 

Lumen. The lumen is the unit of luminous fiux. It is equal to the 
flux through a unit solid angle (steradian) from a uniform point source of one 
candle, or to the flu.x on a unit surface all points of which are at unit distance 
from a uniform point source of one candle. 

Illumination. Illumination is the density of the luminous flux on a 
surface. It is the quotient of the flux by the area of the surface when the 
latter is uniformly illuminated. 

Least Mecbanical Equivalent of Light. One lumen at the wave- 
length of maximum visibility (0.566/*) equals 0.00161 watts («■ 0.000386 gram 
calories per sec.); one watt at the same wavelength equals 621 lumens. 

Relative Visibility. The relative visibility factor for a particular 
wavelength is the ratio of the visibility factor for that wavelength to the 
maximum visibility factor. 

Values of the relative visibility are given as a part of the specifloation of 
the standard observer under Colorimetry. 

EfHclencf of a Source of Light. The efficiency of a source is the ratio 
of the total luminous flux to the total power consumed. In the case of an 
electric lamp it is expressed in lumens per watt. 

Spherical Candlepower. The spherical candlepower of a lamp is the 
average candlepower of the lamp in all directions in space. It is equal to 
the total luminous flux of the lamp in lumens divided by 4 t. 

FLAME STANDARDS 

Value of Vakious For.mbr Standards in International Candles 

Standard Pentane Lamp, burning pentane . 10 0 camflee 

Standard Hefner I^amp, burning amyl acetate .09 ‘‘ 

Standard Carcel Lamp, burning colza oil . . . 9 6 

The Carcel unit is the horizontal intensity of the carcel lamp, burning 
42 grams of colza oil per hour. For a consumption between 38 ana 46 yrams 
per hour the intensity may be considered proportional to the consumption. 

The Hefner unit is the horizontal intensity of the Hefner lamp purning 
amyl acetate, with a flame 4 cm. high. If the flame is I mm. high, the 
intensity 7 = 1 4“ 0.027(f — 40). 

EFFICIENCIES OF ILLUMINANTS 


The rating listed is the commercial rating of the lamp. The absolute 
efficiency is the equivalent power m light flux (at 0.566m) per watt input. 
Efficiency is given in lumens per watt input. 


Lamp 

Hating, or Specifications 

Eff. 

Ab. Eff. 

Acetylene 

1 0 liters per hour 

.67 

0.0011 

Arc, Electric 

Carbon, Enclosed, d.c. .j 

6.6 amp., opal globe and 
reflector j 

6.9 

0.0095 

Carbon, Open, d.c . . 

9 6 amp., clear globe 

150. amp., bare arc 

11.8 

0.0190 

High Intensity 

18.6 

0.0298 

Magnetite, d.c 1 

6.6 

21.6 

0.0348 
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EFFICIENCIES OF ILLCMINANTS (Continued) 


Lamp 

Rating, or Specifications 

Eff. 

Ab. Eff. 

Gas burner, Open flame. . 

Bray high pressure 

0.22 

0.00036 

Gas mantle, Incandescent 



(high pressure) 

.678 lumens per B.t.u. 
per hr. 

2.0 

0.0031 

(low pressure) . . . 1 

.350 lumens per B.t.u. 
per hr. 

1.2 

0.0019 

Incandescent electric 



Carbon filament 

4 . watts per candle 

2 6 

0.0042 

Treated Carbon 

1 . 26 watts per candle 

8.0 

0.0129 

Tungsten, Mazda C. . 

40. watts, 116 volts 

10 9 

0 0176 

Tungsten, Masda C 

75. watts, 116 volts 

18.9 

0.0224 

Tungsten, Mazda C. . 

100. watts, 116 volts 

16.3 i 

0 0247 

Tungsten, Mazda C. . . 

1,000 watts, 116 volts 

19 3 

0.0311 

Tungsten, Mazda C.. . . 

6,000. watts, 116 volts 

29.0 1 

0.0467 

Tungsten, vacuum. . . 

10. watts, 116 volts 

7.9 

0.0127 

Tungsten, vacuum . . 

40. watts, 116 volts 

11.3 

0.0182 

Mercury in Glass 




Low pressure, d.c 

6.6 amp., 60 in. tube 

13. 

0.0210 

Optimum pressure, a.c. 

400 . watts 

36. 

0.0666 

Mercury in Quartz 

110. volts, d.c. (Arc only) 

22. 

0.0364 

Moore nitrogen vacuum 




tube 

220-v. 60-cycle, 113 ft. 

6.21 

0.0083 

Nernst lamp 

4 8 

0 0076 

Sodium Arc 

1 i ,000 lumens 

60 

0.0966 


INTRINSIC BRILLIANCY OF LIGHT SOURCES 


Brightness o( source is given in candles per square centimeter. 




Source 


cm2 

Carbon Filament at 2200® K 

107 

Clear sky, average 

Crater, Low Intensity Carbon arc . 

.4 

17,500 

Crater, High Intensity Carbon Arc 150 amp . 

83,000 

Flames, candle 

0 4-0.9 

gas, argand burner . . 

1.14 

Kerosene, flat wick 

1.2 

Mercury, High Pressure. 

27 0 

Mercury, Low Pressure 

2 1 

Moon (Full) 

0 26 

Sodium Arc 

4 7 

Star (Algol) 

840,000 

Sun (Max) 

160,000 

Tungsten at 16 lumens per watt. . . . 

380 

Tungsten at 30 lumens per watt. . . 

1,660 

Tungsten lamp, 40-watt vacuum, filament 

206 

Tungsten lamp, 40-watt vacuum, frosted-bulb 

2.6 

Tun^ten lamp, projection 1000 watt, color temperature 

2,066 


VELOCITY OF LIGHT (IN VACUO) 

(2.90776 ± .00004) X lO^ cm/gec. 
290,776. km/sec. 

166,27^ miles/sec. 
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WAVE LENGTHS OF TABIOUS HADIATIONS 

AnRstromB 


g osmic Raya 0.0005 

amma Rays 0.010-1.40 

X-Rays 10-160 

Ultra Violet, below .... 4000 

Limit of suns U.V. at earth’s surface. . .... 2920 

Visible Spectrum 4000-7000 

Violet, representative, 4100, limits. ... 4000-4240 

Blue, representative, 4700, limits ... 4240-4912 

Qreen, representative, 6200, limits .... 4912-6760 

Maximum visibility 6660 

Yellow, representative 6800, limits 6760-6860 

Orange, representative, 6000, limits ... .... 5860-6470 

Red, representative, 6600, limits 6470-7000 

Infra Red, greater than 7000 

Hertsian Waves, beyond . 2.20 X 10« 


BBIGHTNESS OF TUNGSTEN 


Characteristics of Straight Tungsten Wire in a Vacuum 
(Forsythe and Worthing, 1924). 


Temperature °K 

Brightness 

B dt 

Absolute 

Brightness 

Color 

Candles/cm* 

dB T 

1000 

966 

1006 

0.00012 

22.0 

1200 

1149 

1210 

0.006 

20.0 

1400 

1330 

1414 1 

0.11 1 

17.2 

1600 

1509 

1619 

0.92 

16.2 

1800 

1684 

1825 

6 06 

13.7 

2000 

1867 

2033 

20 0 

12.3 

2200 

2026 

2242 

61.3 

11.2 

2400 

2192 

2462 

167.0 

10 3 

2600 

2356 

2663 

347 0 

9.6 

2800 

2516 

2878 

694 0 

8 9 

3000 

2673 

3094 

1267.0 

8 3 

3200 

2827 

3311 

2110.0 

7.8 

3400 

2978 

3633 

3370.0 

7.6 

3666* 

3165 

3817 

5740 0 

7.3 


* Melting-point of tungsten. 


COEFFICIENT OF REFLECTION OF MAGNESIUM 
CARBONATE 

(Benford.) 

Wavelength 4000 A K = 0 930 

Wavelength 4400 A K = 0 960 

Wavelength 6000 A K 0.976 

Wavelength 6000 A K - 0 975 

Wavelength 7000 A K » 0.976 
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WAVE LENGTHS OF THE FAAUNHOFEH LINES 


Sun’s Spectrum 

At 15® C and 76 cm pressure. Wave length in AngstrSm units (Fabry and 
Buisson system). 


Line 

Due to 

Wave length 

Line 

Due to 

Wave length 

U 

Fe 

2947.9 

h 

H 

4101.750 

t 

Fe 

2994 4 

g 

Ca 

4226 742 

T 

Fe 

3021.067 

G 

(Fe 

4307 914 

8 \ 

Fe 

3047 623 

(Ca 

4307.749 

Si) 

St] 


3100 683 

G' 

H 

4340.477 

ife 

3100 326 

F 

H 

4861.344 

(Fe 

3099 943 


(Fe 

5167.610 

R 

(Ca 

3181 277 

(Mg 

6167.330 


ICa 

3179.343 

lf2 

Mg 

6172 700 

Q 

Fe 

3286.773 

bl 

Mg 

6183 621 

P 

Ti 

3361 194 

El 

Fe 

6269 657 

0 

Fe 

3441 020 

Dt 

Na 

6889.977 

N 

Fe 

3581 210 

Di 

Na 

5895 944 

M 

Fe 

3727 636 

C 

H 

6662 816 

L 

Fe 

3820.438 

B 

0 

6869 . 966 

K 

Ca 

3933 684 

A 


7621 

H 

Ca 

3968 494 

\o 

7694 




Z 


8228 5 




Y 


8990 0 


WAVE LENGTHS FOR SPECTBOSC OPE C ALIBRATION 


Source 


Wave 

Length 

1 

Source 

! Wave 

1 Length 

Potassium flame 


io. 7699m 

E, solar .... 

0 . 5270m 

Potassium flame. 


0 7666 

6i, solar or magnesium flame 1 

0 6184 

Mercury arc 


0.6907 

bl, solar or magnesium flame 

0.5173 

J5, solar. 


0.6869 

Mercury arc . . . . 

0 4960 

Lithium flame 


0.6708 

Mercury arc 

0 4916 

C, solar or hydrogen tube 


0.6663 

F, solar or hydrogen tube 

0 486] 

Mercury arc 


0.6234 

Strontium flame 

0 4608 

Di, solar or sodium flame 


0 6896 

Mercury arc 

0.4368 

Dz, solar or sodium flame 


0.5890 

G', solar or hydrogen tube. 

0 4340 

Mercury arc 


0 6791 

Mercury arc 

0 4047 

Mercury arc 


0 5770 

Hi, solar ... 

0 3969 

Mercury arc 

Thallium flame 


0 6461 
0.6351 

K, solar I 

0 3934 


FLAME SPECTRA 

Compiled by T. G. Kennard 

Listed below are the prominent lines and bands given by volatile com- 
pounds when introduced into a gas flame. .Additional, weaker lines are 
often observed. Wave lengths are stated in fingstroms, and in the case of 
V)and8 refer to the position of the band head. Bands are designated by the 
symbol (b); the most sensitive or persistent lines or bauds are designated 
by P. 


Barium . 

ESXSHEBSHi 

6193 (b) |i Calcium 

5544 (b) 



5440 (b) 

6182 (b) P 


ISHlwiHHii 

6481 (b) P 

6203 (b) P 
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FLAM£ SPECTEA (Continued) 


Cesium ... 

4555 5 


P 

Potassium .... 

4044.16 



4503.18 


P 


4047.22 



6213.0 




7664.94 

P 


6723 3 




7609 01 

P 


6973.3 



Rubidium. . . 

4201.8 

P 

fndium ... 

4101 76 




4215.6 

P 


4511 31 


P 


7800.80 

7947.63 


Lithium 

6103 59 
6707 80 


P 

Sodium 

5889.966 
5895 032 


Manganese chloride . . . 

5158 

(b) 





5193 

(b) 


Strontium 

6060 

(b) P 


5230 

b) 



6628 

(b) 


5360 

(b) 



6747 

(b) 


5392 

(b) 





5424 

(b) 


Thallium. . . 

5350.47 



5592 

(b) 






WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS* 

The following table gives the wave lengths of the principal 
lines of the emission spectra of elementary substances, produced 
by the arc, spark or Geissler tube. 

Wave Lengths are stated in §.ngstroms and refer to air at a 
pressure of 1 atmosphere except in the Schumann region. 

1 dngstrom (A) = lO"* cm * 10”^* microns (ji) = 10“*^ milli- 
microns (m/u) ~ IOOmm- 

Intensities of lines are indicated by the numbers 1 to 10, the 
latter, the higher intensity. For more complete tables the 
reader is referred to Kayser: Handbuch der Svektroscopie, 
Characteristics of the lines are indicated by symbols follow- 
ing the intensity numbers, as shown below. 

The number of components of an unresolved line is indi- 
cated by the subscripts: 2, 4 attached to the intensity number. 

Classes of spectra are indicated by the symbols I, II, III 
etc. referring to lines emitted by the neutral, ionized or doubly 
ionized atom. These symbols precede the wave length. 

Persistent lines are indicated by p. The most sensitive of 
the persistent lines by P. These symbols follow the wave 
length. 

r, easily reversed 
n, broad or nebulous 
N, very broad and diffuse 
< , broadened toward greater wave lengths 
> , broadened toward shorter wave lengths 
ts 3, 4, etc., unresolved line of 2, 3 or 4 components 
1, 11. Ill etc., classes of spectra emitted by the neutral, ionized 
or doubly ionized atom respectively 
p, persistent lines 

P, the most sensitive of the persistent lines. 

♦ 8ec also Bupplementary tabl<»8 following this collection. 
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WAVE LENGTH OP THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS 

Aluminum 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

m 

695.82 


3 

T 

2 210 05 

2r 


Ill 

3 702.09 


2n 

III 

696 23 


2 

I 

2 258 0 

2 


III 

3 713.10 


3n 

III 

854 98 


3 

I 

2 263 45 

4r 

2r 

II 

3 900.68 


2 

III 

856.80 


3 

I 

2 263 73 

2 


I 

3 944 03 p 

lOr 

8r 

II 

1 190.07 


2 

I 

2 269 09 

4r 

2r 

I 

3 961 64 P 

lOr 

8r 

II 

1 191 83 


2 

I 

2 269 21 

2r 


II 

4 226 81 


6 

n 

1 211.93 


1 

I 

2 312 4 


i 

III 

4 479.97 


5d 


1 310 ? 


6 

II 

2 321 56 

2 

6 

III 

4 512 53 


5n 


1 319.? 


6 

I 

2 367 06 

8r 

4r 

III 

4 529 18 


6 

III 

1 384. 


5 

II 

2 369 30 

1 

4 

II 

4 585 82 


6 

III 

1 606. 


8 

I 

2 372 06 

3 

3 

II 

4 663.05 


10 

III 

1 612 

. 

8 

T 

2 373 13 

8r 

4i- 

III 

4 701.65 


6 

II 

1 671. p 


10 

I 

2 373 36 

2r 

2r 

I 

6 105. 

?(») 


n 

1 719. ' 


9 

I 

2 378 43 

3 

1 

m 

5 150 86 


5 

II 

1 721. 


9 

II 

2 545 60 


6 

III 

5 163.90 


7 

n 

1 725. 


10 

IT 

2 568.00 

lOr 

6r 

I 

5 557.05 

2 


II 

1 750. 


2 

I 

2 575.11 

lOr 

6r 

I 

5 557.95 

2 



1 752. 


3 

T 

2 575.44 

3r 

2 

II 

5 593 23 


10 

n 

1 760.1 


7 

II 

2 631 73 


7n 

III 

5 696 45 


5 

n 

1 761.9 


7 

I 

2 652.48 

lOr 

4r 

III 

5 722.65 


6 

n 

1 763.9 


10{2) 

I 

2 660.39 

lOr 

5r 

u 

5 861.53 


7 

n 

1 765.7 


7 

11 

2 669 17 


10 


6 151 7 

in 


II 

1 767.6 


9 

III 

2 762.81 


9 


6 176 

In 



1 777. 


4 

II 

2 816.3 


lOn 

II 

6 231 76 


7 


1 792. 


3 

III 

2 907.5 


10 

II 

6 243 35 


10 


1 818.3 


2 

II 

3 050 08 

4* 

8 

I 

6 696 07 

3* 


ni 

1 854 67 p 


10 


3 054.70 

4 

2 

I 

6 698 73 

3 


n 

1 858.15 p 


7 

II 

3 057.15 

4 

10 


7 362.5 

2< 


n 

1 862.48 pi 


10 


3 059.93 

2 

1 


7 466. 



m 

1 862 90 p 


10 


3 064.31 

4 

2 

I 

7 836.9 

6< 


II 

1 930.3 ! 


2 


3 066.16 

4 

2 

I 

8 774.5 

6< 


m 

1 935.2 ! 


7 

I 

3 082. 16p 

lOr 

8r 

I 11 255. 



II 

1 989 8 


8 

I 

3 092.72 p 

lOr 

8r 

I 13 125. 



II 

2 016 1 


1 

I 

3 092 85 p 

6r 

4r 

I 

13 151. 



II 

2 094 8 


5 

II 

3 443 65 


6 

I 16 720. 



I 

2 168 00 

Ir 

1 

II 

3 587.06 


10n( 8) 

1 16 752. 



I 

2 174.02 

Ir 

1 

m 

3 601.62 


7n 

I 21 098. 



I 

2 199.57 

1 


m 

3 612.35 


7n 

T 21 166. 



I 

2 204.63 

2r 


II 

3 655.00 


8(2) 

I 39 108. 




Antimony 


456 


1 

1 211 


10 

1 926 9 


5 

691. 


2 

1 225. 

1 

10 

2 023 9 


4 

723. 


3 

1 307. 


10 

2 039.7 


5 

805. 


5 

1 438. 


10 

2 054 0 


6 

861. 


6 

1 514. 


10 

2 068 4 p 

4r 

1 

976. 


10 

1 566.3 

. i 

8 

I 2 175.9 p 

5r 

3r 

981. 


10 

1 58.5. 


8 

2 179.25 

4r 

3r 

1 012. 


10 

1 712. 


6 

2 306 5 

6r 

4 

1 042. 


10 

1 725. 


6 

I 2 311 5 p 

8r 

lOr 

1 048. 


10 

1 731. 


5 

2 373 7 

4r 

3 

1 162. 


10 

1 762. 


10 

2 383.64 

3r 

4 

1 168. 


10 

1 783. 


10 

2 426.36 

3r 

3 

1 171. 


10 

1 810. 


5 

I 2 445 55 

3r 

6 

1 193. 


10 

1 867. 


8 

2 478.34 

2 

6 

1 205. 


10 

1 870.6 


10 

I 2 528.54 p 

6r 

lOr 
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WAVE LENGTH OP THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OP THE ELEMENTS (Continued) 

Antimony (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

SparL 

2 590.29 


10 

3 473.9 


10 

6 806 3 

6 

1 

I 2 598.08 p 

lOr 

lOr 

3 498 5 


10 

7 844.4 

4 


2 612.32 

3r 

8 

I 3 504 5 

3 

10 

7 924 6 

6 


2 652 60 

3r 

8 

I 3 637.8 

9 

6 

9 520. 

2 


I 2 670 67 

5r 

5 

I 3 722.8 

8 

5 

9 951. 

2 


2 682 77 

4r 

5 

I 4 033.5 

6 

4 

10 080. 

4 


2 692 27 

3r 

3 

4 195.1 


8 

10 263. 

4 


2 718 90 

3r 

10 

4 265 0 


10 

10 587. 

5 


2 727 22 

5r 

8 

4 352.2 


10 

10 678. 

10 


I 2 769 95 

lOr 

lOr 

4 591 8 


5 

10 743. 

5 


2 790 4 


10 

4 693 0 


10 

10 840. 

5 


2 851 1 

4 ' 

4 

5 568 0 

3 

3 

10 880. 

3 


I 2 877 92 

lOr 

lOr 

5 632 0 

4 


11 013. 

2 


2 913 3 


5 

5 639 7 

2 

5 

11 082 

2 


I 3 029 8 

8r 

10 

5 730 4 

4 


11 109. 

2 


3 040 7 


10 

6 005 0 

6 

*3 

11 190. 

1 


1 3 232 5 p 

8r 

10 

6 079 6 

6 

1 

11 268. 

4 


3 241 2 


10 

6 129 9 

6 

3 

11 864. 

4 


I 3 267 5 p 

8r 

10 

6 611.4 

3 

2 

12 118. 

2 


I 3 383 2 

5 

2 

6 778 4 

6 






Argon, Blue Spectrum 


Wave length. 

Geiseler 

tube. 

Wave length. 

Geissler 

tube. 

1 

Wave length. 

Geisaler 

tube. 

1 333 7 

5 

2 313.9 

4 

2 796.7 

2 

1 334 5 

7 

2 316 4 

4 

2 806 2 

6 

1 335 8 

7 

2 331 6 

4 

2 842 6 

2 

1 460 1 

5 

2 337.7 

5 

2 855.2 

3 

1 589 5 

4 

2 344.3 

5 

2 865 9 

4 

1 600 7 

5 

2 350.5 

4 

2 878.8 

3 

1 669 7 

7 

2 364.1 

4 

2 884.1 

4 

1 673 5 

7 

2 395 6 

4 

2 891.7 

4 

1 675 6 

7 

2 404 3 

4 

2 896 8 

2 

1 788 1 

5 

2 415 6 

6 

2 924 7 

3 

1 820 0 

7 

2 438 7 

6 

2 931 5 

2 

1 830 6 

10 

2 452 9 

1 

2 943 0 

7 

1 831.4 

9 

2 479 1 

6 

2 955.4 

5 

1 836.3 

9 

2 480 8 

5 

2 979 1 

6 

1 843 1 

9 

2 490 9 

6 

3 029 0 

4 

1 855 7 

9 

2 499 4 

4 

3 033 6 

3 

1 865 9' 

8 

2 500 3 

4 

3 093 40 

6 

1 868 7 

8 

2 512.2 

3 

3 139 06 

5 

1 873.2 

10 

2 515 5 

8 

3 161 44 

5 

1 877.7 

8 

2 516.7 

8 

3 169.71 

5 

1 879.7 

8 

2 544 7 

6 

3 181 09 

4 

1 886 1 

7 

2 562 2 

6 

3 204 35 

3 

2 050 4 

1 

2 647.5 

8 

3 212 62 

2 

2 219 8 

4 

2 708 3 

8 

3 243 72 

3 

2 234 6 

4 

2 732.6 

6 

3 249.83 

3 

2 243 6 

4 

2 744.8 

8 

3 263.58 

3 

2 252.3 

4 

2 753 8 

8 

3 281.71 

5 

2 281 5 

5 

2 762.0 

3 

3 286.77 

7 

2 309.3 

4 

2 76Q.6 

6 

3 293.65 

4 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Argon, Blob Spectrum (Continued) 


Wave length. 

Qeissler 

tube. 

Wave length. 

Geissler 

tube. 

Wave length. 

Geissler 

tube. 

3 301.81 

6 

3 753 5 

3 

4 203.4 

2 

3 307.23 

4 

3 763.59 

4 

4 218.66 

3 

3 311.19 

5 

3 765.32 

6 

4 222.64 

4 

3 336 15 

4 

3 766.14 

3 

4 226.98 

3 

3 344.73 

4 

3 770 61 

3 

4 228.2 

7 

3 350.97 

4 

3 780 89 

7 

4 237.21 

4 

3 358.51 

4 

3 786 42 

4 

4 266.29 

6 

3 366.61 

2 

3 795 38 

K j 

4 266 4 

6 

3 370.93 

2 

3 799.47 

3 

4 277.5 

8 

3 376.47 

4 

3 803.23 

3 

4 282.88 

4 

3 386.54 

5 

3 808.58 

2 

4 300.66 

2 

3 391 77 

5 

3 809 46 

4 

4 309.15 

2 

3 421.67 

3 

3 826 80 

4 

4 331.17 

7 

3 429.69 

2 

3 830 43 

3 

4 332.04 

3 

3 430 48 

2 

3 845.37 

3 

4 348.0 

10 

3 454.15 

3 

3 850.56 

9 

4 352.21 

4 

3 464 20 

4 

3 868 55 

7 

4 362.04 

3 

3 466 3 

3 

3 872.14 

4 

4 370 75 

5 

3 476.79 

7 

3 875.25 

5 

4 371 31 

5 

3 478.26 

4 

3 880 29 

3 

4 379 64 

6 

3 480 51 

5 

3 891 39 

4 

4 400 09 

4 

3 491 29 

5 

3 891.99 

6 

4 401 00 

5 

3 491.57 

8 

3 907.70 

3 

4 425 99 

8 

3 499 68 

3 

3 911 56 ; 

3 

4 430 18 

4 

3 503.59 

2 

3 914 78 

5 

4 431 00 

4 

3 509 36 

2 

3 925 76 

4 

4 433.90 

2 

3 509.80 


3 928 61 

8 

4 481 83 

5 

3 511 16 

1 5 

3 931 20 

3 

4 488 2 

2 

3 514 40 

6 

3 932 56 

5 

4 491 0 

2 

3 520 02 

4 

3 944 30 

5 

4 498 5 

2 

3 521 29 

3 

3 946 10 

4 

4 502 95 

3 

3 521 97 

2 

3 958 40 

3 

4 545 06 1 

6 

3 535 37 

5 

3 960 45 

3 

4 547 7 

2 

3 545 64 

7 

3 968 37 

4 

4 579 35 

6 

3 545 86 

7 

3 974 52 

4 

4 589 89 

8 

3 548 53 

3 

3 979 40 

5 

4 609 56 

6 

I 3 559 54 

7 

3 992.03 

4 

4 637 17 

3 

3 561.06 

6 

4 013 84 

7 

4 657 88 

4 

I 3 564 41 

2 

4 033 85 

3 

4 726 83 

4 

3 565 06 

3 

4 035 45 

3 

4 735 87 

5 

3 576.65 

8 

4 038 83 

4 

4 764 85 

4 

3 581 66 

5 

4 042 89 

6 

4 805 99 

8 

3 582 39 

6 

4 052 96 

4 

4 847 77 

8 

3 588 49 

9 

4 072 02 

7 

4 865 9 

4 

3 622.18 

4 

4 072 43 

4 

4 867 5 . 

4 

3 637 08 

3 

4 076 70 

6 

4 879 9 

8 

3 637 86 

4 

4 077 03 

2 

4 882 3 

2 

3 639 86 

4 

4 079 61 

4 

4 888.7 

2 

3 650 9 

3 

4 080 61 

2 

4 904.8 

2 

3 655 35 

4 

4 082 41 

4 

4 933.2 

4 

3 656 12 

2 

4 099 45 

2 

4 942 9 

2 

a 660.52 

3 

4 103 95 

9 

4 955.1 

2 

3 717.21 

3 

4 112 82 

3 

4 965.1 

4 

3 718.25 

5 

4 128 6 

3 

4 972 2 

3 

3 720.46 

3 

4 131 78 

6 

5 009.3 

6 

3 724.53 

3 

4 156 14 

4 

5 017.2 

5 

3 729.33 

9 

4 178.38 

3 

5 024 3 

1 

3 737.92 

5 

4 179.30 

3 

5 062 1 

6 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 
Argon, Blue Spectrum (Continued) 


Wavelength Wavelength 


Wave length 

Geissler 

tube 

6 172 2 

4 

6 243 4 

2 

6 640.2 

0 


Argon, Red Spectrum 



5 506 4 

5 

525 1 

5 

558 8 1 

5 

559,7 

5 

572 6 

5 

581 6 

5 

597 7 

5 

607.0 

5 

618 1 

5 

648 8 

5 

650 8 

5 

659.2 

5 

682 4 

5 

691 7 

5 

739 7 

5 

772 3 

5 

802 2 

5 

832 1 

5 860 4 

5 

882 7 



5 900 5 
5 912.1 
5 916 6 
5 927 1 
5 928 5 
5 940 9 
5 943 0 
5 949 3 
5 964 5 
5 968 4 
5 971 7 
5 987 3 

5 999 2 

6 005 8 
6 013 6 
6 025 4 
6 032 13 
6 043 2 
6 052.6 
6 059 4 
6 064 7 
6 067 7 
6 090 8 
6 098.7 
6 101 1 
6 104 5 
6 105.8 
6 113 4 
























WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Argon, Red Spectrum (Continued) 


Wave length. 

Geissler 

tube. 

Wave length. 

Geifisler 

tube. 

Wave length. 

Geissler 

tube. 

6 119.5 

2 

6 660 7 

3 

I 7 503.87 p 

4 

6 121.7 

2 

6 664.1 

3 

I 7 514.65 

4 

6 127.4 

3 

I 6 677 28 

5 

I 7 636.11 

6 

6 145 4 

4 

6 684 4 

1 

I 7 723.76 

5 

6 166.1 

3 

6 698.9 

3 

I 7 948.18 

5 

6 166 1 

3 

6 719 2 

2 

I 8 006.16 

8 

6 170 1 

3 

6 762.83 

6 

I 8 014.79 

3 

6 172.9 

4 

6 756.4 

1 

I 8 103.69 

3 

6 212.4 

4 

6 786.3 

1 

I 8 115 31 p 

10 

6 216.9 

4 

6 871.29 

4 

I 8 264.52 

5 

6 248.5 

3 

6 888 8 

1 

8 406. 

6 

6 278.6 

2 

6 937.67 

2 

I 8 408.21 

6 

6 296 8 

3 

I 6 965.43 p 

6 

I 8 424.65 

10 

6 307.6 

3 

7 030.25 

2 

1 8 521.44 

5 

6 364.8 

3 

I 7 067.22 p 

5 

I 9 123.7 

10 

6 369.6 

3 

I 7 147.04 

1 

I 9 225.9 

5 

6 384 5 

4 

7 206.99 

1 1 

I 9 658 0 

7 

6 416 31 

6 

I 7 272.94 

3 

I 10 640 

12 

6 431.6 

3 

7 311.6 

1 

I 11 590. 

1 S 

6 466.5 

3 

7 315 9 

1 

12 500. 

! 30 

6 481.0 

2 

7 353 32 

1 

13 505. 

4 

6 493 9 

2 

7 372 12 

1 

13 719. 

4 

6 613.7 

1 

I 7 383 98 

5 



6 604.9 

3 

7 435 5 

1 




Arsenic 


Wave length. 

Arc. 

1 Spark. 

Geissler 

tube. 

Wave length. 

Arc. 

Spark. 

Geissler 

tube. 

529. 


1 


2 074 


12 


827. 


5 


2 113 

2 

3 


873. 


8 


2 134 

2 

2 


878. 


8 


2 144 2 

4 

1 


926. 


8 


2 165 5 

4 

2 


952. 


8 


2 183 0 

1 

1 


956. 


8 


2 192 1 


2 




10 


2 205 2 

2 



984. 




2 206 0 

2 





10 


2 228 7 

2 

1 




10 


2 271 39 

4 

1 


1 081. 




I 2 288 14 p 

lOr 

3 






I 2 349 84 p 


6 

4 



10 


2 369 67 

4r 

5 

4 

1 171. 


15 


2 370 77 

4r 

6 

4 

1 208. 




1 2 381 20 

4r 

6 

5 

1 267. 

i 

40 


2 437 22 

1 

5 

3 

1 287. 

. 

10 


2 456.52 

4r 

7 

5 

1 700 2 

1 



2 492 91 

2 

5 

4 

1 733.0 

1 

15 


2 602.9 


2 

6 

1 742.9 


20 


I 2 745 00 

6r 

5 

7 

1 890. p 


4r 


I 2 780 23 p 

8r 

10 

8 

1 936. p 


5 


2 830 4 


4 

8 

1 972. p 


4r 


I 2 860.46 

4r 

8 

7 

2 031. 


10 


I 2 898 73 

4r 

6 

6 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Arsenic (Continued) 


Wave length. 

Arc. 

Spark. 

Greiaeler 

tube. 

Wave length. 

Arc. 

Spark. 

Oeiseler 

tube. 

2 926.2 


1 

6 

4 458 6 


2 

7 

2 959 6 


7 

6 

4 461 1 



8 

1 2 990 99 

2 

4 

6 

4 466.4 


i 

7 

3 003 8 


2 

6 

4 474.4 


4 

8 

I 3 032 84 

4 

8 

6 

4 494 4 


3 

7 

I 3 076 32 

2 

5 

5 

4 515 9 



7 

3 116 5 


3 

7 

4 528.4 



7 

I 3 119.6 

4 

7 

5 

4 539 8 


3 

8 

3 126.9 



6 

4 543 6 



7 

3 180 6 



0 

4 549 0 


2 

9 

3 255. 


2 

6 

4 552 2 


2 

7 

3 513 0 



6 

4 590 8 



7 

3 651.6 



5 

4 602 5 



7 

3 671.7 



6 

4 607.3 


2 

5 

3 787.2 


3 

6 

4 619 4 



7 

3 842 9 


4 

7 

4 629 9 



7 

3 922 5 


10 

7 

4 672 5 



7 

3 931.1 


2 

7 

4 707 6 



7 

3 948.6 


3 

6 

4 730 7 



8 

4 006 2 


3 

6 

4 787 1 


1 

6 

4 037 0 


6 

6 

4 799 5 


1 

6 

4 062.6 



7 

4 802.1 


1 

6 

4 065 4 


2 

7 

4 811.8 


1 

6 

4 082.4 



7 

4 888 6 


2 

8 

4 157 5 



7 

4 915 3 



7 

4 190 2 


‘ 2 

7 

4 985.4 


5 

9 

4 197.5 


3 

7 

5 105.5 


8 

8 

4 207.8 


2 

7 

6 107.6 


8 

8 

4 221 0 



7 

6 181.1 


7 

7 

4 228 2 


' 2 

7 

5 182 2 


..... 

7 

4 243 1 



7 

5 206 3 



6 

4 299 4 


' 3 ' 

6 

5 331.3 


8 

7 

4 302 1 



8 

5 496 9 


5 

6 

4 316 7 


i 

7 

5 497 8 


10 

7 

4 324 0 



7 

6 658.1 


10 

8 

4 336 7 


5 

7 

i 5 620.6 


1 

10 

4 352.1 


5 

7 

5 651.3 


10 

10 

4 352 9 



8 

5 657.0 


1 

8 

4 371. 


‘ 5 

7 

5 684 8 


1 

7 

4 412.0 



7 

5 731 8 


1 

6 

4 413 5 



7 

6 837 9 



6 

4 420.9 



7 

6 023. 


’’e 


4 427.2 



7 

6 no. 


6 


4 431.6 


' 4 

8 

I 6 170. 

6 



Barium 


Wave length. 

Arc. 

Spark 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

1 331 


2 

II 

1 869 


5 

II 

2 634 80 

5 

8< 

1 416. 


3 

II 

2 304 22 

6r 

8r 

II 

2 647.29 

4 

4 

1 504 ! 


4 

II 

2 335 25 

6r 

lOr 

I 

2 702.65 

6< 

2 

1 554. 


3 

II 

2 347.58 

6 

7 

II 

2 771.4 

2 

8< 

1 674 


4 

II 

2 528.61 

1 

6< 

I 

2 785.26 

6< 


n 1 694! 


6 

I 

2 596 68 

6< 


I 

3 071 60 

8r 

ir* 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 
Barium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

T 

3 262 4 

3r 



5 680 17 

5 

1 

9 370 1 

3 


r 

3 356.9 

6< 


1 

5 777 7 p 

lOr 

5 

9 527 

10 


1 

3 377 0 \ 




5 800 34 

7 

2 

9 611 

10 


I 

3 377 4/ 




5 805 71 

5r 

2 

9 713. 

2 


I 

3 420 3 



I 

5 826 30 

7r 

4 

I 9 832 

7 


I 

3 421.0 

10 


II 

5 853 7 

8r 

5 

10 002 

3 


I 

3 421 5 J 



I 

5 907.6 

6 

2 

II 10 034. 

6 


I 

3 501 12 

8r 

2 

I 

5 971.71 

10 

3 

I 10 189 

1 


I 

3 525 0 

6< 


I 

5 997.10 

7r 

3 

10 234. 

6 


I 

3 544 7 

6< 


I 

6 019 40 

7r 

3 

I 10 273. 

5 


I 

3 647 7 

4n 


I 

6 063.16 

8r 

4 

I 10 326. 



I 

3 579 7 

6< 

2 

I 

6 110 80 

8r 

5 

10 474 

6 



3 630 65 

8< 

2 

II 

6 141 74 

lOr 

lOr 

11 10 651 

8 



3 889 32 

5 

2 

I 

6 341 70 

7r 

3 

10 692 

2 


II 

3 891.78 

8< 

8r 

I 

6 450 85 

7 

3 

11 016 

4 



3 892 65 

5 



6 482 93 

7r 

3 

11 116 

2 


I 

3 909.92 

6< 

6< 

II 

6 496 91 

lOr 

lOr 

I 11 304 

2 


I 

3 935.72 

7< 

6< 

I 

6 498 77 

8r 

4 

11 608. 

2 


I 

3 937.88 

5 

3 

I 

6 527.32 

8r 

3 

11 886. 

5 


I 

3 993.40 

8r 

6 

I 

6 595 35 

7r 

3 

11 978. 

2 


II 

4 130.68 

8r 

lOr 

I 

6 675 29 

6r 

2 

II 12 084. 

5 



4 132 44 

5 

3 

I 

6 693 86 

6r 

2 

12 554 

3 


II 

4 166 04 

6< 

10< 


6 865 69 

5 


12 815 

1 


I 

4 283 12 

8 

8 

I 

7 059.96 

8r 


13 057. 

1 


T 

4 323 00 

4> 

1 

II 

7 120 30 

6 


I 13 207. 

4 


I 

4 332 91 

4> 

1 

1 

7 195 26 

6 


13 811. 

4 



4 350 38 

8 

5 


7 228 82 

5 


13 957. 

2 



4 402.65 

8 

6 


7 280 31 

8r 


14 078. 

4 


I 

4 431 91 

7 

6 

I 

7 392 44 

6 


14 160. 

3 


I 

4 488 97 

7> 

2 


7 417 55 

4 


14 211. 

3 


I 

4 493 64 

6> 

2 


7 459 7 

5 


14 325 

3 



4 505 94 

8 

5 


7 488 10 

5 


I 15 000. 

4 



4 523 25 

8< 

3 


7 642 9 

5 


17 065. 

1 


II 

4 524 95 

8 

10< 


7 672 10 

7 


17 182. 

1 


II 

4 554 04 P 

lOr 

lOr 


7 780 50 

8 


18 204. 

2 



4 573 88 

6r 

4 


7 839 58 

5 


19 075. 

2 



4 579 66 

Sr 

8 

I 

7 905 77 

7 


19 988. 

3 



4 599 75 

6r 

2 

I 

7 911.35 

6 


I 20 712. 

4 


I 

4 619 98 

5< 

1 


8 120 5 

3 


I 21 477. 

2 


I 

4 628.83 

5> 

1 


8 147 8 

2 


22 221. 

2 


I 

4 673.61 

7> 

2 


8 210 32 

10 


22 313. 

2 



4 691 63 

7r 

4 


8 559 91 

10 


23 255. 

3 


I 

4 700 45 

6< 

1 


8 567 6 

3 


I 25 516. 

5 


I 

4 726.46 

8< 

5 


8 582 1 

4 


26 221. 

2 


II 

4 899 96 

8 

10 


8 654.03 

4 


27 751. 

3 


I 

4 902 88 

4< 


I 

8 799 7 

2n 


I 29 224. 

5 


II 

4 934 10 p 

lOr 

lOr' 


8 860 96 

4 


29 791. 

4 


I 

5 424 63 p 

7< 

3 


8 915 00 

4 


30 469. 

2 


I 

5 519.11 p 

8r 

5 


9 189 4 

2 


I 30 687. 

2 


I 

5 535 53 P 

lOr 

6 


9 219 7 

2 


1 30 934. 

3 



Beryllium 


II 

1 036 32 


3 

II 

1 776 34 


8 

I 

2 351 50 

6 


II 

1 512.30 


8 

I 


4 


I 

2 494 53 

7 

3 

U 

1 512.45 



I 

2 175 72 

10 


I 

2 494 58 

7 

3 

n 

1 776.12 


6 j 


2 348.62 P 

8r 

‘3’ 

I 

2 494 72 

7 

3 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Beryllium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

I 2 661. 

H 

10(«) 

II 4 674 55 


8 

15 393 \ 



n 3 047.86 


4 

11 5 274.28 


4 




n 3 131 32 

9 

10 

10 283. 

5 


15 951. 



3 131 97 

9 

5 

10 674. 

4 


16 794 

2 


n 3 198.01 


4 

12 141. 

7 


17 671 

2 


n 3 275 57 


5 

12 329. 

4 



3 


I 3 321 97 

8 

2 

12 355. 

6 


21 897 

2(2) 


I 3 322 04 

8 

2 

13 227. 

6 


22 239. 

2 


I 3 322 30 

8 

2 

14 904. 

3 



A ^ 


II 4 362 21 


7 

15 006. \ 

O 


23 no / 

0 


4 572 69 

8* 

1 

15 013. / 

a 






Bismuth 


670. 


1 

2 627 93 

8r 

4 

5 742.55 

6 


791. 


2 

2 696 76 

6r(s) 

4r 

5 861 14 

I 

4 

967. 


3 

2 730 50 

4r<j> 

2r 

6 128.1 


4 

1 045. 


10 

2 780 52 p 

7r 

4 

6 134.85 

5 

1 

1 051. 


10 

2 809 63 p 

8r 

2 

6 475.5 

3 


1 306. 

1 

10 

2 897 98 p 

lOr 

5r 

6 476 2 

3 


1 317. 


15 

2 938 31 p 

lOr 

8r 

6 497 5 


4 

1 346 


10 

2 989.04 p 

9r 

5r 

6 600 1 


7 

1 533 7 

5 

3 

2 993 34 

9r 

4 

6 809 1 


7 

1 776 7 

3 

4 

3 024 64 

8r 

4r 

6 991 1 

4 


1 787 1 

3 

4 

3 067 73 P 

9r 

6r 

7 036 2 

2 


1 791.7 

4 

4 

3 076 67 

3 

2 

7 335 0 

1 


1 823.5 

3 

5 

3 397 21 

or 

2 

7 441.3 

1 


1 902.6 


1 

3 405 23 

2r 

1 

7 502 3 

2 


1 959.6 


3 

3 510.85 

6r 

6 

7 838.7 

3 


1 973 2 


3 

3 596.11 

3r 

4 

7 840.3 

2 


2 061.7 p 

8r 

3 

3 695 53 


8 

8 210 8 

10 


2 110.3 

8r 

2 

3 792 9 


8 

8 501.8 i 

1 


2 113.8 

3 


3 887.94 

2 

1 

8 544.5 

2 


2 133.6 

7r 

1 

3 888.22 

2 

1 

8 579 7 

1 


2 134 4 

8r 

! 1 

4 079 22 


10 

8 627 9 

1 


2 143 6 


2 

4 121 52 

6’ 

4 

I 8 764 9 

2 


2 144 4 


1 2 

4 121 86 

6 

4 

8 761 5 

3 


2 152 9 

7r 


4 259 64 


10 

8 907 8 

2 


2 153.5 

4r 

. 

4 302 13 


10 

9 058.6 

2 


2 156 9 

4r 


4 308 20 

4 

2 

9 342 6 

4 


2 164 1 

4r 


4 308 56 

4 

2 

9 657 2 

10 


2 177 3 

6r 

1 

4 328 6 


3 

9 829. 

2 


2 189 59 

6r 


4 340 6 


4 

10 106 

2 


2 203 1 

4n 

1* 

4 561 15 


8 

10 302. 

2 


2 214 1 

3 

1 

4 722 2 

10 

5 

10 540 

1 


2 228.25 

6r 

2r 

4 722 5 

10 

t 

11 073. 

1 


2 230 62 

8r 

4r 

4 722 7 

8 

8 

11 656. 

1 


2 276.57 p 

6r 

2 

4 729 9 


3 

11 711 

10 i 


2 309 3 

4N 


4 733.8 

2< 


11 995. 

1 


2 328.2 

2n 


4 797 5 


‘ 3 ' 

12 167. 

4 


2 400.89 

8r 

7* 

5 124 4 


4 

12 691. 

3 


2 430 5 

2n 


5 144 50 


6 

14 332. 

3 


2 489.4 

5N 

■ l‘ 

5 209 28 


10 

25 554 

1 


2 515.68 

6r 

1 

5 552 24 

8’ 

3 




2 524.52 

7r 

2 

5 599.41 

3 
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WAVE LENGTH OP THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Boron 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

1 

Spark. 

Ill 677.01 \ 


5 

I 1 825 87 \ 


1 

I 2 089 6 


2 

III 677.16/ 



I 1 826 41 / 



2 266 3 


2 

m 758 47 \ 


3 

III 2 066.4 \ 


2 

2 266 9 


2 

m 768.68/ 



III 2 067.9/ 



I 2 496.78 p 

to 

9r 

II 1 624.4 


8(6) 

I 2 088.8 


1 

I 2 497.73 P 

lOr 

lOr 




i 



II 3 451.2 p 


10 


Bromine 


Wave 

length. 

Spark. 

Geisaler 

tube. 

Wave 

length 

Spark. 

Geisaler 

tube. 

Wave 

length. 

Spark. 

Geiflsler 

tube. 

1 251 8 


4 

3 929 57 


6 

4 742 70 

3 

8 

1 384 6 


8 

3 935 16 


6 

4 766 07 

2 

5 

1 488 6 


8 

3 939 70 

2 

5 

4 767 1 

2 

8 

1 531 9 


7 

3 950 60 

1 

7 

4 776 43 

2 

7 

1 640 8 p 


6 

3 955.35 


8 

4 780 33 


6 

1 675 0 


9 

3 968 65 


5 

4 785 48 p 

10 

10 

1 676 5 


6 

3 980 01 


5 

4 816 72 p 

8 

8 

1 582.4 

. 

8 

3 980 43 

. 

10 

4 848 80 

1 

6 

1 633 6 p 



3 986.53 

1 

8 

4 928 7 

1 

5 

2 386 8 

3 


4 007.30 


5 

4 930 6 

1 

5 

2 389.8 

3 


4 008.78 


6 

4 979 77 


4 

2 522. 

4 


4 024 04 


5 

5 054 7 


4 

2 641. 

4 


4 135.64 


5 

5 164 4 


6 

2 557. 

4 


4 140 22 

1 

6 

5 182 4 

3 

7 

2 594. 

3 


4 175 76 


5 

5 183.9 


4 

2 660. 

3 


4 179 62 

i 

8 

5 238.3 

2 

8 

2 872. 

3 


4 193 45 

1 

6 

5 272 7 


4 

2 892. 

3 


4 223.85 


6 

5 304 1 


7 

2 926. 

5 


4 236 85 

. 

6 

5 332 0 


10 

2 968. 

4 


4 291.38 

2 

6 

5 396 5 


5 


4 


4 365 58 

1 4 

8 

5 422 8 


7 

3 074. 

4 


4 425.13 


6 

5 425 0 


5 

3 168. 

3 


4 441.74 

! * 

8 

5 435.1 


5 

3 282 1 

3 


4 472 64 


8 

5 466 2 


5 

3 333 0 

5 


4 477.78 


10 

5 488 8 


6 

3 396 9 

4 


4 490 48 


5 

5 490 4 


7 

3 417 

5 


4 513 47 

1 

5 

5 536 3 


4 

3 506 5 

5 


4 525 6 


8 

5 589 9 


8 

3 617 4 

6 


4 629 80 


6 

5 600.7 


4 

3 540.1 

8 


4 538 75 

1 

5 

5 657 6 


4 

3 562.4 

10 


4 542 93 

2 

8 

5 711.0 


4 

3 693 5 

3 


4 675 77 


6 

5 719.0 


4 

3 794 0 

3 

4 

4 601 4 


5 

5 830.8 


7 

3 834 71 


6 

4 614 6 


6 

5 852.2 


5 

3 857 21 


6 

4 622 7 

3 

8 

5 940.6 


4 

3 871.23 


6 

4 652 00 

1 

6 

6 118.7 


4 

3 891 64 

1 

8 

4 672 58 

1 

6 

6 123 3 


3 

3 914 26 

1 


4 678 70 

8 

8 

6 149 7 


10 

3 919 6 


6 

4 693 30 

5 

3 

6 350 8 


10 

3 920 68 


6 

4 704 83 p 

10 

10 

6 560 0 


4 

3 923.36 


6 

4 719 76 

3 

8 

6 631 8 


6 

3 924 09 

' 2 ' 

8 

4 735 47 


5 

6 682. 


2 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OP THE ELEMENTS (Continued) 
Cadmium 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc 

Spark. 

Wave length. 

Arc. 

Spark. 


396 


1 

I 

2 836 92 

8r 

6N 

I 

5 085.82 

lOr 

10 


847. 


10 

I 

2 868 3 

6< 

3< 

1 

6 297 7 

3 



1 369. 


20 

I 

2 880 78 

8r 

6 

II 

5 337 49 

3 

25 


1 397. 


20 

1 

2 881 24 

4r 

3N 


5 338 5 


10 


1 462. 


20 

I 

2 980.62 

8r 

6 

I 

5 339. 

2 



1 466. 


8 

1 

3 080.83 

8< 

3< 


6 378. 

3 



1 472. 


8 


3 095.5 


5< 

II 

5 378.12 


10 


1 514 


20 


3 129 23 


6n 

II 

5 381.82 


10 


1 628 7 


6 

I 

3 133.17 

2< 

5< 


5 497. 


lOn 


1 707 5 


8 


3 185 53 


6 

I 

5 598 8 

3 



1 747 9 


6 

II 

3 250 29 


25 

1 

5 604 7 

2 



1 768 8 


6 

I 

3 252.63 

8< 

6n 


5 637 3 

5 



1 773 1 


6 

I 

3 261 05 

lOr 

7 

I 

6 031 4 

3 



1 844 5 


10 


3 298 97 

4 

4r 

1 

6 099 1 

5 



I 866 0 


15 

I 

3 403 65 p 

lOr 

10 

1 

6 111 5 

3 



1 873 6 


15 

II 

3 417 40 


10 

1 

6 116 12 

3 

1 


1 900 7 


6 

I 

3 466 20 p 

10^ 

8r 

1 

6 325 1 

5 

1 


1 921 8 


2 

I 

3 467 66 

8r 

10 

I 

6 329 94 

5 



1 939 


2 

II 

3 495 36 


15 

II 

6 359.93 


10 

I 

1 942. 


2 

II 

3 535 67 


20 

I 

6 438 47 

10 

lOr 


1 995 

1 

3 

I 

3 610 51 p 

lOr 

lUr 

II 

6 464 98 


10 


2 004 2 


5 

I 

3 612 88 

8r 

9 

11 

6 725 83 


15 


2 056 3 


3 

I 

3 614 4 

7 ! 

7 

I 

6 777 7 

2n 



2 062 0 


6 

I 

3 729 06 i 

4r 


I 

7 346 0 

In 


II 

2 144 39 P 

4r 

6r 


3 852 1 


3 

I 

7 382 3 

2n 


II 

2 194 62 

1 

4r 


3 940 3 1 


5 

I 

7 399. 

5 



2 239 86 

6r 

3 


3 976 6 


5 

I 

8 200.1 

In 


II 

2 265 03 p 

4r 

lOr 


3 977.3 


5 

I 

10 394.6 

10 



2 267.47 

4r 

2 


3 988 2 


4 

1 I 11 268. 

4 


I 

2 288 03 P 

lOr 

lOr 

II 

4 029 08 


10 

I 11 630. 

2 



2 306 63 

4r 

3 


4 057 5 


5 

I 

13 979. 

10 


II 

2 312 88 

4 

lOr 


4 094 8 


4 

1 

14 327. 

10 


II 

2 321.15 

1 

7 


4 127 0 


4 

I 

14 354. 

8 



2 329 27 

8r 

6 

II 

4 134 78 


15 

I 14 473. 

8 



2 469.76 


4 


4 191.6 


4 

I 14 849. 

3 


I 

2 553 6 

4< 



4 216 9 


6 

I 15 154. 

10 


II 

2 673 04 

4 

io ’ 


4 245 6 


4 


15 258. 

' 7 


I 

2 639.50 

6r 

In 

II 

4 412 31 


1 10 

I 15 711. 

7 


I 

2 677 6 

8{j) 

3n 


4 415 68 

1 

6 

I 

16 402. 

2 


I 

2 712 6 

6< 

In 

I 

4 678 15 

10 

10 

1 

16 4S2. 

6 


II 

2 748 58 


10 

I 

4 799 91 

lOr 

10 

I 

16 482. 

6 


I 

2 763 9 

6r 

3N 

II 

4 881 73 


10 

1 39 086 




Calcium 



404 


6 


1 562. 


4 

II 

2 208 7 

3 

3 


410. 


6 


1 667 


5 

I 

2 275 5 

1 

4r 


537. 


5 

11 

1 807 8 


7 

I 

2 398 58 

8r 

Ir 


655 


6 

11 

1 815 0 


8 


2 493 00 

7 



669 


6 

11 

1 838. 


9(2) 


2 899 78 

9 



688 


5 

11 

1 840 2 


10 


2 924.33 

8 



718. 


6 

11 

1 843 7 


6 

I 

2 994.95 

3 

2 


832. 


10 

II 

1 851.3 


1 7 

I 

2 997.31 

3 

2 


640. 


6 


2 035. 

4 


I 

3 000.87 

4 

2 


002. 


10 


2 040 

4 


I 

3 006.85 

4 

4 

n 

1 434. 

; i 

6 

II 

2 103 2 

2 

3 

I 

3 009.21 

2 

2 

II 

1 553. 


7 

II 

2 112.7 

2 

3 


3 119. §6 


8 

II 

1 555. 

1 

8(2) 

II 

2 197.8 

3 

3 

II 

3 158.87 

8’ 

lOr 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Calcium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

II 

3 179 34 

6 

lOr 

I 

4 455 88 p 

8r 

8 

6 449 82 

5 

3 

11 

3 181 3 

4 

10 

1 

4 456.62 p 

4 

5 

6 455.57 

3 

2 

1 

3 215.1 

3> 



4 499.90 j 


10 

I 6 462 67 

6r 

6 

1 

3 225 8 

4< 


I 

4 526.98 

6 ! 

5 

I 6 471 68 

5 

5 

1 

3 286.1 

5 


I 

4 578.57 

8 

5 

I 6 493 76 

8 

5 

1 

3 344.49 

5> 


1 

4 581.45 

8 

6 

I 6 499 64 

5 

4 

1 

3 350 19 

6> 

1 

I 

4 585.84 

^ j 


I 6 572 75 

2 

1 

1 

3 361 91 

6> 

1 

I 

4 585 91 

2 1 

8 

I 6 717 7 

8 

2 

1 

3 468 48 

4< 


I 

4 685.2 

4> 

1 

7 148 18 

10 


1 

3 474 78 

4< 


I 

4 878 17 

10< 

8< 

7 202 18 

8 


1 

3 487.61 

6< 

1 

1 

5 141 65 

8< 

3 

I 7 326 12 

8 


1 

3 624.10 

6 

1 

1 

5 188 84 

6 

5 

7 610 

6< 


1 

3 630 73 

6 

1 

1 

5 260 39 

4 

3 

II 8 498 0 

8 


1 

3 630.96 

5 

1 


5 261.70 

6 

5 

II 8 542 1 

10 


1 

3 644.39 

10 

4 


5 262.23 

6 

5 

II 8 662.1 

9 


1 

3 644 76 

5 


I 

5 264 23 

6 

5 

9 251. 

3 


II 

3 706 03 

6 

8< 


5 265 55 

8 

8 

9 547. 

7 


11 

3 736.91 

6 

lOr 

I 

5 270.27 

10 

10 

9 695. 

7 


1 

3 875 7 

3 



5 349 46 

10 

5 

I 10 345. 

10 


11 

3 933 67 P 

lOr 

iOr' 

I 

5 512 93 

8 

2 

I 12 822. 

5(« 


I 

3 948 91 

4< 

1 


5 581.96 

8 i 

4 

13 038. 

3 


I 

3 957 07 

6< 

2 


5 688.74 1 

10 I 

10 

I 16 145. 

2 


II 

3 968 47 P 

lOr 

lOr 


5 590.10 

10 

6 

1 16 162. 

2 


I 

3 973 7 

6< 

3< 

I 

5 594.47 1 

8 

6 

1 16 200. 

3 


I 

4 098.6 

4< 

2< 


5 598.46 

10 

8 

16 433. 

1 


I 

4’226.73 

lOr 

lOr 

I 

5 601.26 

8 

4 

I 19 311. 

4 


I 

4 240.44 

4 

2 


5 602.84 

8 

5 

I 19 453. 

5 


I 

4 283.00 

8r 

8r 


6 857 49 

10 

10 

I 19 507. 

3 


I 

4 289.36 

8r 

8r 


5 867.62 

4< 


I 19 777. 

6 


I 

4 298.99 

6 

8r 

I 

6 102 73 

8r 

’Sr’ 

19 817. 

1 


I 

4 302.63 

lOr 

lOr 

I 

6 122.24 

lOr 

lOr 

I 19 857. 

4 


I 

4 307.74 

8r 

8r 

I 

6 161 32 

5 

2 

I 10 865. 

4 


I 

4 318 65 

8r 

8r 

I 

6 162 20 

lOr 

8r 

I 19 918. 

1 


I 

4 355.2 

6n 

2 

I 

6 163 80 

4 

2 

I 19 936. 

3 


I 

4 425.44 

lOr 

10 

I 

6 166 49 

4 

2 

I 19 947. 

1 


I 

4 434.96 

lOr 

lOr 

I 

6 169 08 

4 

3 

I 22 610. 

1 


I 

4 435.68 

8r 

1 S 

I 

6 169 60 

7 

3 

I 22 625. 

3 


I 

4 454 78 p 

lOr 

lOr 

I 

6 439 06 

lOr 

8 

I 22 656. 

4 



Caesium 


1 884 0 


6 

2 544. 


10 

2 977. 


6 

1 889 2 


6 

2 573 


8 

3 067 


10 

1 935 2 


8 

2 597 


10 

3 149.6 


8 

2 035.7 


8 



8 

3 152 7 


6 

2 080 6 


8 

2 631 


10 

3 211. 


6 

2 089 2 


8 



8 

3 268.3 


10 

2 102 4 


10 



10 



8 

2 132.4 


10 

2 776. 


10 

3 316. 


8 

2 142 2 


10 

2 811. 


6 

3 341. 


8 

2 147 6 


10 

2 838. 


8 



8 

2 180.2 


9 

2 845. 


10 

3 411.3 


9 

2 206.3 


10 

2 859. 


10 

3 559.8 


5 

2 221.3 


10 

2 887. 


10 

3 597.4 


6 

2 268.3 I 


10 

2 894. 


8 

3 608.3 


5 

2 274.5 


10 

2 931.1 


10 

3 661.4 


6 



8 

2 938. 


8 

3 699.5 


6 



■■ 

2 963. 


8 

II 3 785.4 


5 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Caesittm (Continued) 










WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 
Ckrittm 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

3W. 


1 

4 083.24 

10 

5 

5 655 14 

5 

1 

741. 


5 

4 106 89 

5r 

3 

5 669.96 

5 

1 

830. 



4 133 82 

10 

10 

6 677 74 

4 

1 

1 332. 



4 137 64 

9 

10 

5 696 99 

6 

1 

1 373 



4 149 94 

lOr 

10 

5 699 22 

5 

1 

2 651.02 

4 

1 

4 152 01 

8 

10 

5 719 04 

5 


2 696 06 

4 


4 165 61 p 

9 

10 

6 726 84 

4 


2 791.42 

4 


4 186 60 p 

10 

10 

6 743 54 

5 


2 833 30 

4 


4 222 62 

10 

5< 

6 768 94 

4 

1 

2 896 75 

4 


4 248 67 

8 

6 

5 773.12 

4 


2 976 90 

4 

1 

4 255 79 

8 

3 

6 788 15 

4 


3 017 18 

4 

1 

4 289 94 

9 

6 

6 804.42 

4 


3 051 98 

5 

1 

4 296 68 

9 

8 

5 812 9 

5 


3 063.00 

6 

2 

4 306 73 

8 

4 

5 838 12 

4 

1 

3 103 38 

6 

1 

4 320 73 

8 

3 

5 862 49 

4 


3 146.40 

6 

1 

4 337 76 

9 

4 

6 871 68 

3 


3 171 63 

6r 

1 

4 349 79 

8 

4 

5 910 00 

6r 


3 194.83 

7 

1 

4 375 18 

iia 

3 

6 928 34 

4 


3 201 72 

7 

1 

4 382 17 

H 

5 

5 934 40 

4 


3 221.17 

7 

1 

4 391 66 

H 

8 

5 940 86 

4 

1 

3 234.17 

7 

1 

4 396 58 

3r 

2 

5 975 87 

4 


3 272.25 

7 

2 

4 418 78 

7 

6 

6 013 41 

5 


3 285.23 

6 

1 

4 449.33 

9 

4 

6 024 18 

5 


3 304.84 

7 

1 

4 460.21 

Wm 

10 

6 043 39 

5 

2 

3 344.76 

7 

2 

4 471 24 


5 

6 057 99 

3 


3 366.56 

7 

1 

4 509.18 

4r 

3 

6 069 48 

3 


3 3n.l3 

7 

2 

4 527 35 


6 

6 098 35 

n 

1 

3 426 20 

8 

1 

4 528.47 


5 

6 123 66 

ti 


3 442 38 

7 

1 

4 539 74 

' 

5 

6 186 16 

3 


3 476 84 

6 

2 

4 562 35 


10 

6 209 00 

3 


3 485 06 

8 

2 

4 572 28 


10 

6 228 98 

4 

1 ' 

3 488.55 

7 

1 

4 593.93 

' n 

10 

6 232 47 

3 

1 

8 517 38 

7 

2 

4 606.41 

4 

5 

6 272 05 

4 

2 

3 539.08 

7 

2 

4 628 15 


10 

6 295.58 

3 


3 560 82 

8 

4< 

4 654.28 

4 

2 

6 300 22 

3 


3 577 45 

8 

4< 

4 684.61 

4 

3 

6 310 03 

3 


3 613 70 

lOr 

2 

4 714 01 

4 

3 

6 343 98 

4 

1 * 

3 623 84 

7 

3 

4 725.09 

4 

2 

6 371 13 

4 


3 655 85 

10 

3 

4 737 24 

4 

3 

6 393 06 

3 

i ' 

3 667 97 


3 

4 773.93 

4 

3 

6 458 06 

3 


3 679 42 


2 

4 882 44 

4 

3 

6 466 89 

3 


3 709 29 


3< 

4 893.93 

3 

2 

6 467 40 

3 


3 716 36 


3 

4 971.60 

4 

2 

6 473 69 

3 


3 764 12 


3< 

5 022 85 

4 

1 

6 513 63 

3 


3 786 63 


3 

5 044.02 

4 

1 

6 655 65 

3 


3 801 53 


8 

6 079.68 

5 

2 

6 606 87 

3 


3 853 16 


2 

6 117.14 

4 

1 

6 628 90 

3 


3 875 04 


2 

5 187 44 

6 

2 

6 652 75 

3 


3 878 37 

H 

2 

5 191.63 

5 

1 

6 665 65 

3 


a 890 00 

H 

3< 

5 211 91 

4 


6 700 67 

3 


3 942 75 

10 

5 

6 274 23 

5 

’ 3 ’ 

6 704 40 

3 


3 952 58 

9r 

8< 

5 330.53 

5 

2 

6 774 27 



3 956.29 

9 

3 

5 393 39 

7 

3 

6 898.49 

Ml 


a 992 39 

9 

3 

6 409 23 

6 

3 

6 899 07 

Hi 


a 993 83 

9 

4 

5 472 27 

5 

3 

6 924.80 

a 


3 999 25 

10 

6 

6 512.06 

8 

3 

6 686 00 

2 


4 012 40 p 

10 


6 556 27 

4 

1 

6 999 87 

2 


4 040 76 p 

9 

8 

5 601.28 

5 

1 

7 030 98 

2 


4 073 49 

9 

4 

6 614.73 

3 


7 061.69 

3 
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WAVE LENGTH OP THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OP THE ELEMENTS (Contiiiued) 

Cerium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

7 086 31 

3 


7 860.54 

2 


8 355.32 

2 

7 150 21 

2 


8 002 66 

2 


8 363.82 

2 

7 238 38 

2 


8 025.59 

2 


8 371 90 

2 

7 252 72 

3 


8 171.32 

2 


8 396 20 

2 

7 329 92 

2 


8 234.12 

3n 


8 495.64 

3 

7 397 78 

2 


8 245.10 

2 


8 560 60 

2 

7 689.13 

2 


8 261 03 

2 


8 612 62 

2 

7 797.73 

2 


8 300.58 

2 


8 647 59 

2 

7 835 81 

2 


8 310 22 

2 


8 772.08 

3 

7 859.05 

2 








Chlorine 


Wave 

length. 

Spark. 

Geis- 

sler 

tube. 

Wave 

length. 

Spark. 

GeiB- 

aler 

tube. 

Wave 

length. 

Spark. 

Geis- 

sier 

tube. 

tv 538 08 


3 

2 532 5 


7 

3 805 2 

2 

6 

556.4 


4 

2 577 1 


6 

3 820 3 

1 

5 

561 5 


4 

2 580 7 


8 

3 827 7 

2 

5 

574 3 


4 

2 601 2 


5 

3 833 4 

2 

8 

586 9 


4 

2 603 5 


§_J 

3 843 

2 

5 

V 629 33 


6 

2 609 50 


7 

3 845 4 


8 

V 633 18 


6 

2 611 4 


5 

3 845 7 

2 

8 

V 635 31 


6 

2 616 99 


8 

3 851 0 


10 

V 639 24 
653 7 


5 

4 

2 620 07 
2 624 72 


6 

6 

3 851 5 

3 861 

3 

5 

8 

10 

663 2 


4 

2 658 7 


4 

3 868 7 

1 

6 

712 6 


4 

2 661 5 


4 

3 914 

2 

5 

VI 730 31 


4 

2 665 5 


6 

4 032 2 


5 

787 8 


4 

2 684 75 


5 

4 104 8 


4 

VH 800.70 


3 

2 685 40 


5 

4 132 5 

io 

3 

VII 813 00 


2 

2 688 03 


6 

4 158 0 

2 

4 

840 9 

. 

8 

2 691 49 


6 

4 209 7 


5 

888 0 


4 

2 710 37 


6 

4 226 4 


7 

960 4 


6 

2 782 4 


6 

4 234 0 


5 

084 8 


4 

2 996 5 


5 

4 241 3 


8 

1 008 6 


4 

3 063 0 


6 

4 253 4 

2 

9 

1 014 9 


4 

3 071 3 

'l 

6 

4 291 8 

2 

5 

1 070 9 


4 

3 076 6 

. 

7 

4 304 1 

1 

4 

1 145 0 


2 

3 139 2 


6 

I 4 307 6 

3 

6 

1 547 2 


3 

3 191 4 

3 

7 

4 323.4 


6 

1 577 7 


2 ' 

3 259 2 

2 

4 

4 336.3 

’2* 

5 

1 821 9 


2 

3 289.7 

1 

6 

4 343.7 

5 

10 

2 087 1 


5 

3 315 3 

1 

6 

4 363 3 


8 

2 093 4 


4 

3 320 5 

2 

8 

4 369 5 


6 

2 251.0 


5 i 

3 329 0 


8 

4 371 6 


5 

2 251 5 


5 

3 340 3 

3 

8 

4 373 0 

‘' 2 ' 

6 

2 283 9 


4 

3 353 3 

3 

7 

4 379 9 


8 

2 359 6 


4 

3 392 8 


8 

4 387 6 


5 

2 370 4 


4 

3 522 0 


6 

4 389 8 


8 

2 403 2 


5 

3 602 1 

’ 4 ’ 

2 

4 403 4 


5 

2 434 5 


5 

3 650 1 

1 

4 

4 438 6 


4 

2 448 6 


4 

3 750 0 


5 

4 469 4 


5 

2 471 1 


4 

3 781.2 


5 

4 475.3 


4 

2 519 5 


6 

1 

3 798.8 

*’2* 

5 

4 490.0 

’l‘ 

3 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OP THE ELEMENTS (Continued) 

Chlorine (Continued) 


Wave 

length. 

Spark. 

Geis- 

eler 

tube. 

Wave 

length. 

Spark. 

Geia- 

sler 

tube. 

Wave 

length. 

Spark. 

Geia- 

filer 

tube 

4 526 3 


5 

4 819 4p 

10 

9 

5 392 1 

2 

4 

4 572 6 

i 

5 

4 896 7 

2 

5 

5 423 2 

2 

6 

4 601 0 


4 

4 904 7 

2 

4 

5 443 4 

1 

5 

4 768 6 

'2* 

4 

5 078 2 

2 

4 

5 444 2 


3 

4 781 3 

3 

5 

5 317 8 

1 

3 

5 457 1 


3 

4 794 5p 

10 

10 

5 321 3 

1 

4 

5 634 9 


1 

4 810 Op 

10 

0 








Chromium 


Wave length. 

Arc. 

Spark. 

Wave length. 

.Vrc. 

Spark 

Wave length. 

Arc 

1 

Spark. 

202.6 


1 

2 812 01 

2 

10 

3 346 73 

4r 

1 

438.3 


4 

2 822 38 

2 

10 

3 358 50 

3 

10 

456 8 


4 

2 830 48 

2 

10 

3 360 32 

3 

10 

464 0 


4 

II 2 835 64 P 

5r 

10 

3 368 05 

4 

10 

469 8 


4 

II 2 843 25 p 

4 

lOr 

3 382.68 

2 

10 

575 3 


5 

II 2 849 83 p 

4 

10 

3 403 32 

2 

10 

619 9 


6 

II 2 855.68 p 

4 

10 

3 408 76 

3 

10 

629 9 


6 

II 2 862 58 

3 

10 

3 421 21 

3 

9 

637 8 


6 

2 879 28 

3r 

1 

3 422 74 

3 

10 

648 7 


5 

2 893 26 

3r 

1 

3 433 60 

5r 

2 

667 1 


5 

2 910.91 

4r 

1 

3 550 64 

4 

2 

681 3 


5 

2 967 64 

4r 

1 

I 3 578 69 

lOr 

lOr 

840 


3 

2 971 90 

2 

10 

I 3 593 48 

lOr 

lOr 

885 2 


10 

2 979 74 

2 

10 

I 3 605 33 

lOr 

10 

925 5 


2 

2 985 32 

2 

10 

3 636.59 

5r 

3 

1 004 4 


3 

2 986 47 

Gr 

2 

3 639 81 

6r 

5 

1 018 7 


3 

2 989.19 

2 

10 

3 743 56 

4r 

3 

1 816 4 


10 

2 995.11 

4r 

1 

3 743 88 

4r 

3 

2 034 4 

2 


2 996.58 

4r 

1 

3 749 00 

4r 

3 

2 039 3 

3 


2 998 80 

4r 

1 

3 804 80 

5 

3 

2 133 5 

3 

1 

3 005 07 

5r 

1 

I 3 885 22 

5r 

3 

2 1.50 7 

3 

1 

3 014 77 

5r 

! 1 

I 3 894 05 

4r 

.3 

2 226 5 

2 

2 

3 014 93 

6r 

1 

I 3 908 76 

6r 

3 

2 324 9 


4 

3 017 58 

6r 

2 

I 3 919 17 

7r 

9 

2 408 67 

2 

1 

3 018 50 

5r 

1 

I 3 921 03 

5r 

3 

2 538 3 


5 

3 021 57 

6r 

2 

I 3 928 65 

6r 

3 

2 591 86 

4r 

1 

3 034 20 

5r 

1 

I 3 941 50 

5r 

3 

2 677.17 

5r 

10 

3 037.05 

5r 

1 

3 963 70 

7r 

8 

2 678.79 

4 

10 

3 040.85 

5r 

10 

3 969 75 

7r 

8 

2 691 05 

4 

10 

3 0.50.14 

2 

10 

3 976 68 

7r 

8 

2 731 90 

5r 

1 

3 0.53.88 

6r 

2 

3 983 92 

7r 

5 

II 2 743 63 

3 

8 

ri 3 118 65 

3 

10 

3 991 13 

6r 

4 

U 2 750 73 

3 

10 

II 3 120 37 

4 

10 

4 001 45 

4 

0 

II 2 751.87 

3 

10 

II 3 124.97 

4 

10 

4 026 17 

4 

2 

2 752.87 

3r 

1 

II 3 132 05 

4 

10 

4 058 79 

4 

3 

2 757.11 

4r 

2 

3 180 73 

3 

10 

4 109 58 

4 

1 

II 2 762.60 

3 

10 

3 197.08 

3 

10 

4 163 63 

4 

4 

II 2 766.54 

4r 

10 

3 209.18 

2 

10 

4 179 26 

4 

3 

2 769.91 

6r 

1 

3 217.40 

3 

8 

I 4 254.34 P 

lOr 

10 

2 780.71 

7r 


3 307.05 

1 

8 

I 4 274 80 p 

lOr 

10 

2 792.16 

1 

lO' 

II 3 339.80 

3 

10 

I 4 289 73 p 

lOr 

10 

2 800.77 

1 

10 

II 3 342.58 

3 

10 

I 4 337.57 

6r 

9 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Coatinued) 

Chromium (Continued) 


Wave length. 

Arc. 

Spark 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

I 

4 339.45 

6r 

5 

I 

5 345.80 

10 

6 

I 9 009 97 

10 


I 

4 339.72 

6r 

4 

1 

5 348 31 

10 

5 

I 9 017.08 

5 


r 

4 344 51 

7r 

8 

1 

5 409.80 

10 

8 

I 9 021 8 

4 


I 

4 351 06 

5r 

4 


5 664 03 

4 

2 

9 035.9 

3 


r 

4 351.77 

7r 

9 


5 694 73 

5 

2 

9 140.4 

1 


I 

4 359 63 

6r 

8 


5 698 33 

5 

2 

9 141.1 

1 


I 

4 371 28 

6r 

9 


5 712.77 

4 

2 

9 142 6 

1 


I 

4 384 98 

6r 

7 


5 781.81 

7 

1 

9 290 4 

10 



4 458 53 

4 

3 


5 783 13 

8 

3 

9 294.1 

8 



4 465 35 

4 

4 


5 783.93 

9 

3 

9 447.0 

10 


I 

4 496 86 

6r 

10 


5 785 02 

8 

3 

9 574 2 

10 



4 611 92 

4 

6 


5 787.98 

9 

6 

9 670 5 

5 



4 540 71 

4 

6 


5 791.02 

10 

8 

9 734 5 

10 


I 

4 645 96 

6r 

6 


5 884.44 

3 

2 

9 948. 

2 


I 

4 580 06 

7 

3 


6 102.71 

3 

1 

10 082. 

2 


I 

4 591.41 

6 

2 


6 261 27 

3 

1 

10 486. 

4 


I 

4 600 75 

6r 

4 

I 

6 330 11 

6 

3 

10 673. 

3 


T 

4 616 13 

6r 

6 

1 

6 362 87 

5 

3 

10 820. 

4 


I 

4 626 19 

6r 

5 


6 501 23 

3 


10 906. 

6 


r 

4 646 17 

7r 

10 


6 537 96 

3 


11 016. 

8 


I 

4 652 17 

6r 

5 


6 661 12 

5 

2 

11 158. 

9 



4 708 04 

7 

3 


6 669 26 

4 


11 312. 

2 



4 718 45 

7 

6 


6 715 42 

3 

1 

11 337. 

4 



4 737 34 

5 

3 

I 

6 881 66 

9 


11 392. 

5 



4 756.13 

6 

8 

I 

6 882 41 

9 


11 483. 

4 



4 789 35 

5 

3 


6 883 04 

9 


11 611. 

10 



4 801.04 

5 

2 

I 

6 924.15 

10 


13 462. 

2 



4 829 36 

5 

4 

I 

6 925.23 

9 


15 680. 

3 



4 870 80 

3 

3 


6 978 50 

10 


15 861. 

3 



4 887 01 

3 

3 

I 

6 979 81 

7 


18 479. 

3 



4 922 26 

4 

3 

I 

7 355 97 

10 ! 


18 584 

3 



4 954 80 

4 

2 

I 

7 400 3 

10 


18 654. 

3 



5 013 31 

3 

2 

I 

7 462 4 

10 


18 717. 

2 



5 166 24 

3 

4 


7 722.9 

2 


25 460. 

2 


r 

5 204 54 p 

9r 

10 


7 908 3 

2 


25 490. 

1 


I 

6 206 04 p 

lOr 

10 


7 942 0 

2 


25 560 

1 


I 

5 208 43 

lOr 

10 


8 163 2 

3 


25 584 

2 


i 

5 247.56 

5r 

3 


8 235 9 

2 


25 665 

1 


r 

5 264 15 

6r 

5 


8 348.3 

2 


25 709. 

1 


I 

5 265 73 

6r 

3 


8 450.3 

2 


25 785 

1 


I 

5 275 16 

4 

5 


8 455.2 

2 


25 816. 

1 


I 

5 296.69 

5 

6 


8 548 8 

2 


25 850. 

2 


r 

5 298 28 

6 

10 


8 947 2 

2 


25 902. 

1 


I 

5 328 35 

10 

8 


8 976 8 

3 


26 232. 

2 



Cobalt 


342. 

937. 

1 128 
1 502 
1 574. 

1 580. 

1 631 6 
1 772.7 
1 790 4 
1 846 



1 

1 882 2 


4 

2 165.6 

3 

2 


5 

1 928 


6 

2 196 6 

5 



3 

1 940 3 


6 

2 213 9 

3 

1 


3 

1 950 


4 

2 276 6 

3 

1 


5 

1 956.2 


4 

2 286.2 P 

2 

6r 


5 

1 956 6 


6 

2 307.9 p 

2 

6r 


3 

1 969 4 


5 

2 363 8 ^ 

2 



5 

1 974 1 


4 

2 378.6 p 

2 

10 


4 

2 011.5 


7 

2 388.9 p 

2 



4 

2 105. 

4* 

1 

2 397 4 

1 

H 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Cobalt (Continued) 


Wavelength. Arc. Spark. Wavelength. Arc. Spark. Wavelength. Arc. Spark. 


I 2 407 3 3i 

1 2 411.6 3] 

1 2 415.3 3i 

2 424.9 3i 

2 432.3 3i 

2 447.7 
2 464.2 2 

2 506 4 3 

2 511 1 2i 

2 519 8 1 

I 2 528 97 3i 

2 541 95 2 

2 559 40 3 

2 564 04 3 

2 574 36 3r 

2 632 4 

2 648 65 4 

2 663 53 4 

2 675 99 4 

2 731 11 4 

2 745 10 4 

2 766 22 4 

2 815 55 4 

2 886 45 5 

I 2 987 17 5t 

I 2 989 59 6r 

I 3 044 00 8r 

I 3 072 34 5t 

I 3 082 61 5i 

I 3 086 77 6r 

I 3 137 32 6r 

I 3 139 94 7r 

I 3 147 06 7r 

I 3 149 30 6r 

I 3 158 76 6r 

I 3 159 66 6r 

3 243 84 8r 

3 247 17 7r 

3 254 20 lOr 

3 260 81 7r 

3 265 35 6r 

3 283 45 lOr 

3 319 48 10 

I 3 334 15 5r 

3 346.94 10 

I 3 354 38 6r 

3 377 06 8r 

I 3 385 228 9r 

I 3 388 18 9r 

I 3 395 38 lOr 

I 3 405 12 7r 

I 3 409 18 4r 

I 3 412 34 4r 

I 3 433 04 6r 

I 3 443 65 3r 

I 3 449 17 6r 

I 3 449.45 6r 

I 3 453.51 P 6r 


I 

3 

465 

.79 p 

I 

3 

474 

02 


3 

485 

.35 

I 

3 

489 

.40 

I 

3 

495 

.68 

I 

3 

502 

.28 

I 

3 

506 

.32 

I 

3 

509 

85 

I 

3 

510 

42 

I 

3 

512 

.64 

I 

3 

513 

48 

I 

3 

518 

35 

I 

3 

520 

09 


3 

521 

57 

I 

3 

523 

44 

I 

3 

526 

85 

I 

3 

529 

04 

I 

3 

529 

81 p 

I 

3 

533 

36 

I 

3 

550 

60 

I 

3 

564 

95 

I 

3 

569 

.38 

I 

3 

574 

96 

I 

3 

575 

36 

I 

3 

587 

19 

I 

3 

602 

08 

I 

3 

627 

81 


3 

639 

44 


3 

676 

56 


3 

683 

05 

I 

3 

704 

06 


3 

732 

40 

I 

3 

745 

50 


3 

755 

45 

I 

3 

842 

06 

I 

3 

845, 

.48 

I 

3 

861 

17 

I 

3 

873 

12 

I 

3 

876 

84 

I 

3 

894 

09 

I 

3 

935 

97 

I 

3 

941 

74 

I 

3 

957 

94 

I 

3 

974 

73 

I 

h 

995 

31 

I 

3 

997 

91 

I 

4 

020 

90 

I 

4 

045 

40 

I 

4 

066 

39 

I 

4 

086 

32 

I 

4 

092 

40 

I 

4 

no 

54 

I 

4 

118 

78 

I 

4 

121 

33 


4 

160 

7 

I 

4 

190 

71 


4 

252 

30 


4 

339 

64 

I 

4 469.57 


I 4 530 97 
4 549.66 
4 565,61 
I 4 581.62 
4 594 62 

4 596 90 
I 4 629 38 
I 4 663 41 
I 4 682.36 
I 4 749.69 
I 4 792 87 
I 4 813.49 
I 4 840 28 
I 4 867.88 
I 4 971 95 
I 5 122.76 

5 133.45 
5 176.07 

I 5 212.70 
I 5 230.21 
5 266.49 
I 5 280 63 
5 342 68 
5 343.38 
I 5 352.05 
5 353.48 
5 362.76 
I 5 369 59 
5 444.56 
5 454.55 
I 5 483 35 
I 5 530.77 
I 5 590 73 

5 647 22 

6 830 06 
5 890 48 
5 915 53 


I 5 984.19 

5 991 88 

6 000 71 
6 006 30 
6 007 63 
6 049 06 
6 082 46 
6 086 66 

I 6 093 14 
6 107 93 
6 122 68 
1 6 188 98 
6 211 13 
I 6 231 02 
6 257.61 
6 271 40 
I 6 282 65 
6 320 35 
6 347 79 
6 395 19 
6 417 80 
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WAVE LENGTH OP THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Contmued) 

Cobalt (Continued) 


Wave length. 

Arc. 

Spark. 

j Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

6 429.89 

7 


7 840 1 

7 


9 544 5 

2 


I 6 450 23 

10 

6 

7 855.9 

7 


9 597 9 

2 


6 455.02 

10 

6 

7 869 9 

6 


10 020 7 



6 477 89 

9 


7 871.4 

6 


10 189 2 



6 490.32 

7 

1 

7 908.8 

im 


10 206.1 



6 563 40 

9 

3 

7 926.6 

8 


10 210.8 



6 595 90 

6 

3 

7 987.4 

7 


10 213 3 



6 617.30 

10(1) 

1 

8 007.3 

nm 


10 236 4 



6 632.44 

6 

2 

8 022 2 

7 


10 272 9 

. 


X 6 678 81 

6 


8 029 3 

7 


10 284.6 



I 6 771.05 

10 

2 

8 043 3 

8 


10 366.6 



1 6 814.96 

10 

1 

8 056 0 

8 


11 275 5 



6 872.38 

7 

2 

8 066.5 

T 


11 293.5 



.6 937 8 

7 


8 094.0 

mm 


11 340.8 



I 7 016 6 

10 


8 116.4 

7 


11 453.4 



7 027.82 

8 


8 152.0 

6 



2 


I 7 052 85 

10 


8 193 1 

8 


11 895. 

1 


7 054.04 

8 


8 208 7 

8 


14 062. 

4 


I 7 084 97 

10 


8 269 4 

8 


14 559. 

2 


7 134 33 

8 


8 299 0 

5 


14 611. 

4 


I 7 154 7 

8 


8 372 8 

mm 


14 681. 

2 


7 159 16 

8 


8 378.4 

7 


14 958. 

3 


7 193.60 

8 


8 575.3 

4 



2 


7 285.3 

7 


8 819 2 

mm 


16 133. 

5 


I 7 354 6 

6 


8 835 2 1 

8 


16 257. 

5 


7 388.7 

7 


8 850.7 

mm 


16 388. 

3 


I 7 417 4 

8 


8 870 8 

4 


16 447. 

2 


7 457.4 

8 


8 904.7 

8 


16 574. 

3 


7 ,554 0 

8 


8 926.2 

mm 



5 


7 590 6 

6 


8 958 5 

6 



3 


7 610.3 

6 


9 037.9 

8 


18 176. 

3 


7 712.7 

9 


9 095 4 

6 


18 274. 

2 


7 734 3 

% 


9 357.0 

mm 


I 19 779 

3 


7 838.2 

8 









COLUMBIUM 


2 584 03 

2 

6 

I 3 580 27 

10 

3 

4 079.73 p 

10 

6 

II 2 697 07 

3 

7 

3 697.84 

10 

3 

4 100.97 

10 

6 

II 2 927 82 

8 

10 

3 713.05 

10 

3 

4 123 85 p 

10 

4 

I 2 941 57 

4 

8 

3 726 24 

10 

3 

4 129 97 

10 

3 

11 2 950 91 

6 

10 

3 739 82 

10 

3 

4 137.13 p 

10 

4 

II 3 094 19 P 

10 

10 

3 740 80 

10 

5 

4 139 74 

10 

4 

II 3 130 78 p 

8 

10 

3 742 41 

10 

3 

4 152 63 

10 

5 

II 3 163 37 p 

5 

10 

3 759 57 

10 

3 

4 163.64 

10 

m^m 

II 3 194 95 p 

5 

10 

3 787 08 

10 

3 

4 164.66 

10 

5 

II 3 225 47 p 

5 

10 

3 790 14 

10 

3 

4 168.13 

10 

5 

II 3 236 44 

3 

10 

3 791 24 

10 

4 

4 190 91 

10 

4 

3 341 95 

10 

4 

3 798 11 

10 

4 

4 192.07 

10 

3 

3 358 38 j 

10 


3 802 98 

10 

4 

4 205.32 

10 

3 

3 498 62 < 

10 

2 

3 810 48 

10 

3 

4 214.74 

10 

3 

I 3 510 30 

3 

8 

3 818 92 

1 

8 

4 217.95 

10 

3 

I 3 535.30 

10 

3 

3 914 71 

10 

3 

4 229.15 

10 

3 

I 3 537.50 

10 

2 

3 937 47 

10 

3 

4 262.10 

8 

3 

I 3 554.62 


2 

3 966.23 

10 

3 

4 299.63 

8 

4 

I 3 563.53 

10 

2 

4 032.55 

10 

3 

4 301.10 

10 

5 

I 3 675 85 

10 

2 

4 068.97 P 

10 

10 

4 326.37 

10 

3 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

CoLUMBiUM (Continued) 


Ware length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wavelength. 

Arc. 

jSpark. 

4 331.42 

10 

3 

4 713.48 

5 

3 

5 437,29 

7 

2 

4 351.60 

10 

3 

4 733.88 

5 

3 

5 551.38 


2 

4 377.90 

10 

4 

4 810 57 

6 

3 

5 664.72 

6 

2 

4 410.22 

10 

3 

4 816 33 

7 

1 

5 865.57 

6 

3 

4 437.23 

10 

8 

4 924 84 

3 

8 

5 671.1 

7 

1 

4 447.22 

10 

3 

4 989.0 

5 

2 

5 729.2 

6 

2 

4 523 40 

8 

3 

5 039 04 

6 

2 

5 787.53 

6 

2 

4 546 83 

10 

4 

5 078 95 

8 

3 

5 819.47 

6 

3 

4 573.09 

10 

5 

5 095 29 

10 

3 

5 838.66 

8 

5 

4 581.64 

10 

5 

5 134.73 

5 

2 

5 866.5 


3 

4 606.76 

10 

10 

5 160.33 

6 

3 

5 900.62 

10(1) 

2 

4 630.12 

10 

10 

5 164.36 

7 

2 

5 983.26 

7 

2 

4 648.94 

7 

3 

5 180.30 

6 

2 

6 430.50 

8 

1 

4 663.83 

9 

4 

5 271.53 

9 

3 

6 544.67 

6 

1 

4 672.10 

10 

9 

5 276.20 

10 

3 

6 677.34 

8 

*1 

4 675.38 

10 

8 

5 344.15 

10 

5 

6 723.66 

6 

1 

4 708.26 

7 

4 

5 350.72 

7 

3 

6 828.14 

4 



Copper 


155.7 


0 

2 400.10 

2 

5 

3 317.20 

5 

2 

324.5 


6 

I 2 441.62 

5 

2 

3 337.85 

8 

3 

329.2 


5 

2 473.46 

1 

4 

3 365 36 

6 

2 

358.0 


5 

I 2 492.15 

5r 

2 

3 381.43 

3 

1 

452.8 


7 

2 506,4 

1 

6 

3 402 23 

4 

1 

777.3 


5 

2 529.43 

1 

5 

3 450.33 

7 

6 

788.3 


6 

I 2 618 39 

lOr 

3 

3 454 72 

6 

3 

1 594. 


5 

2 701.1 

1 

5 

I 3 457.85 

4 

1 

1 642. 


8 

2 713.6 

1 

5 

3 483.75 

6 

3 

1 652. 


6 

I 2 766 39 

10 

4 

I 3 512 11 

6 

3 

1 670. 


6 

2 824.38 

10 

5 

3 520.00 

4 

1 

1 672. 


6 

2 882 95 

6 

3 

3 527.49 

5 

1 

1 679. 


6 

2 961 18 

9 

6 

3 530 38 

7 

2 

1 687. 


6 

2 997 37 

6 

4 

3 533 74 

7 

1 

1 702. 


5 

3 010 84 

7 

1 

I 3 599 14 

8 

2 

1 722. 


6 

3 036 10 

8 

2 

3 602 04 

8 

2 

T 1 741. 


6 

I 3 063 42 

7 

3 

3 621 23 

6 

2 

1 750. 


6 

3 073.82 

5 

2 

3 700.54 

3 

1 

1 769. 


4 

3 094,00 

6 

2 

3 741.25 

3 

i 

1 783. 


3 

3 099 92 

6 

3 

3 771 9 

3 

1 

1 840. 


8 

3 108 60 

8 

5 

I 3 861.75 

3 

1 

1 979 2 

4 

1 

3 116 33 

7 

2 

I 4 022.70 

10 

8 

1 999.6 

5 

2 

3 126.10 

7 

3 

I 4 062.7 

10 


2 149. 

1 

3 

3 128.67 

6 

2 

I 4 063 4 

6 

1 

2 199.62 

4r(i) 

2 

3 140 33 

6 

2 

4 177.7 

6 

2 

I 2 214.57 

4r 

! 2 

3 142.43 

1 7 

2 

4 248.97 

6 

4 

I 2 227.75 

4r 

i 2 

3 146.82 

6 

2 

4 275 13 

8 

8 

2 230.08 

4r 

2 

I 3 194.10 

8 

3 

4 378.2 

8 

8 

2 242.60 

2 

6 

3 208 20 

6 

2 

I 4 480 38 

7 

1 2 

2 246.98 

3 

6r 

3 231 . 17 

4 

2 

4 509.39 

6 

3< 

I 2 268.1 

3r 

2 

3 243.15 

6 

4 

I 4 530.84 

8< 

2 

2 276.24 

i 1 

4 

I 3 247 55 

lOr 

lOr 

4 587,00 

10 

10 

2 293.85 

: 6r 

8 

I 3 273.97 p 

lOr 

lOr 

4 651.17 

8 

7< 

2 294 34 

3 

5 

3 279.80 

5 

3 

4 674.78 

5 

3 

2 356 63 

2 

4 

3 290.55 

10 

6 

4 704.60 

4 

2 

I 2 369.88 

5 

8 

3 293.92 

4r 

2r 

5 016 ,63 

2 

2 

I 2 392.64 

i 7 

[ 

1 

9 307.95 

9 

7 

I 5 105.55 

7 

6 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Copper (Continued) 


Wave lengtL 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

I 6 153 26 

8 

8 

6 268.3 

6 


I 7 933.23 

10 


1 5 218.20 



6 325.4 

4 


I 8 092.77 

10 


1 5 220.06 

6 

5 

6 474.20 

6 


I 16 008. 

5 


5 292 54 

4 

4 

6 485.16 

5 


I 16 653. 

4 


6 535 8 

1 

1 

6 672.23 

5 


I 18 194. 

7 


5 554.94 

2 

1 

6 741.4 

6 


I 18 229. 

5 


1 5 700 24 

5 

4 

6 905.9 

6 





I 5 782.15 

6 

6 

7 570.1 

5 





Dysprosium 



2 422 75 

3 


3 724 42 

5 

5 

4 832 43 

5 

1 

2 560 19 

3 


3 757 37 

4 

3 

4 890 12 

5 

1 

2 600 17 

3 


3 786 20 

6 

5 

4 923.14 

6 

1 

2 634 80 

3 

i 

3 806.25 

6 

10 

4 957.41 

10 

2 

2 772 59 

3 


3 836 49 

6 

4 

5 003 86 

5 


2 816.38 

3 

2 

3 898 54 

6 

10 

5 032 98 

6 


2 877 90 

3 

1 

3 944 69 

10 

10 

5 120 01 

5 


2 906 39 

3 

1 

3 968.42 

10 

10 

5 139 58 

8 

1 

2 948.30 

3 

1 

3 978.57 

6 

10 

5 169.64 

6 


2 985.92 

3 

1 

3 996.72 

5 

4 

5 197.66 

8 


3 016 98 

3 

1 

4 000 50 p 

8 

10 

5 260.58 

5 


3 043 46 

4 

1 

4 046 00 p 

10 

4 

5 301.59 

5 


3 141 09 

4 

2 

4 077 98 p 

10 

10 

5 380.68 

6 


3 162.79 

4 

3 

4 103 34 

8 

8 

5 389.58 

6 


3 216 60 

5 

3 

4 111 35 

8 

4 

5 423.30 

5 


3 235 87 

5 

3 

4 146 06 

6 

2 

5 515.40 

5 

1 

3 269 12 

5 

1 

4 167 99 p 

10 

4 

5 547.27 

5 


3 282 78 

5 

3 

4 183.68 

6 

3 

5 600.68 

5 


3 308 87 

6 

3 

4 186 80 

8 

4 

5 651.99 

6 


3 319 87 

6 

3 

4 194 85 

8 

4 

5 685.57 

4 


3 353 57 

5 

2 

4 211.74 p 

10 

5 

5 702 91 

4 


3 385 03 

6 

3 

4 215 13 

6 

3 

5 740 23 

3 


3 393.58 

6 

3 

4 221.12 

8 

3 

5 805.55 

3 


3 407.77 

8 

3 

4 225.14 

6 

3 

5 868.18 

3 


3 413 77 

6 

3 

4 256.33 

8 

3 

5 915.18 

3 


3 454 36 

6 

10 

4 295.02 

6 

5 

5 974.52 

5 


3 484 66 

6 

3 

4 308 66 

5 

4 

6 010.85 

5 


3 494 47 

8 

5 

4 358 50 

5 

2 

6 088.27 

6 


3 524 03 

5 

10 

4 375 33 

5 

2 

6 168 47 

6 


3 531 70 

10 

10 

4 409.40 

8 

3 

6 259 12 

10 


3 536 04 

5 

5 

4 449.72 

8 

4 

6 343.32 

5 


3 546 83 

6 

4 

4 503.25 

5 

2 

6 386.89 

5 


3 550 21 

8 

10 

4 577.81 

6 

3 

6 421.95 

6 


3 563 12 

6 

4 

4 589.35 

10 

5 

6 486 62 

5 


3 576.89 

6 

3 

4 612.27 

8 

4 

6 579 42 

6 


3 600 34 

6 

10 

4 698.72 

4 

2 

6 667 93 

6 


3 645.40 

8 

10 

4 731.84 

10 

3 

6 747 96 

3 


3 676.56 

3 

10 

4 745 79 

6 

2 

6 835 51 

6 


3 894 75 

6 1 

10 

4 775.81 

6 

1 

6 899.40 

4 


3 698.17 

4 

10 

4 825.00 

5 

1 


1 



Erbium 


2 910.36 

B 

■1 

3 025.91 

B 

n 

3 154.28 

4 

3 

2 964.52 

B 

H 

3 070.77 

B 

H 

3 230.95 

5 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Erbium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

3 267.11 

5 

4 

4 522 67 

6 


5 456.58 

5 

1 

3 812 42 

6 

5 

4 552.12 

6 

4 

5 485 93 

5 

2 

3 368 07 

6 

4 

4 563 28 

6 

3 

5 593 40 

4 

1 

3 372 77 

fni 

10 

4 606 62 

5 

3 

5 601.19 

4 

1 

3 401.84 

4 

4 

4 630.91 

6 

4 

5 626 52 

4 

1 

3 464.50 

5 

2 

4 675.61 

5 

10 

5 665 45 

4 

2 

3 499.12 p 


10 

4 679.07 

6 

5 

5 710 88 

4 

1 

3 599 84 

5 

8 

4 724.54 

6 

3 

5 739 17 

5 

1 

3 638 68 

6 

1 

4 731 61 

6 

3 

5 757.62 

. 5 

1 

3 692.65 p 



4 751.55 

6 

2 

5 762.80 

5 

1 

3 729 56 

6 

5 

4 762.65 

6 

3 

5 826.78 

6 

1 

3 766 26 

10 

3 

4 795.50 

8 

3 

5 902 10 

5 


3 787 88 

6 

3 

4 820.33 

6 

4 

6 006 80 

5 


3 797 08 

6 

3 

4 831.14 

8 

3 

6 076 46 

5 


3 830.54 

6 

6 

4 848.83 

6 

2 

6 221 01 

6 

1 

3 892.72 

6 

2 

4 861.60 

5 

1 

6 299 43 

5 


3 896 26 

Rl 

6 

4 872.09 

5 

3 

6 308 79 

8 


3 906 34 p 


10 

4 900.09 

5 

4 

6 326 13 

5 


3 938 65 


4 

4 951.73 

8 

3 

6 388.19 

6 


3 969 46 


2 

5 007.24 

5 

1 

6 441.33 

5 


3 987 64 

mm 

1 

5 028 90 

5 

1 

6 583.47 

5 


4 007 96 


4 

5 042 06 

5 

2 

6 601.11 

6 


4 048 34 


3 

5 127.41 

5 

2 

6 616 75 < 

4 


4 087 66 


1 

5 133.83 

5 

2 

6 721.93 

4 


4 123 10 



5 188 91 

5 

2 

6 759.88 

4 


4 151.11 


4 

5 218 22 

5 

2 

6 848 11 

4 


4 194.81 


2 

5 255 93 

6 1 

2 

6 897 6S 

3 


4 230.19 


3 

5 279 31 

5 ! 


6 951.87 

3 


4 276 50 


3 

5 302 31 


"i* 

7 001.44 

3 


4 319 95 


3 

5 344 49 

5 

1 

7 135 69 

3 


4 374 95 


6 

5 395 86 

6 

2 

7 316 29 

3 


4 419.62 



5 414 63 

6 1 

1 

7 469 46 

5 


4 473 51 


4 

5 422 79 


1 

7 680 00 

3 


4 500 75 

8 

6 

5 454.25 

5 1 

1 


1 



Europium 


2 727 77 

4 

6 

4 594.07 

10 

BiH 

5 967 09 

10 

1 

2 906 68 

5 

5 

4 627.26 

10 

HfiH 

6 083 89 

9 

1 

3 111 43 

5 

1 

4 661.90 

10 

Hffl 

6 173 03 

10 

3 

3 334 32 

5 

2 

4 911 40 

8 


6 188 10 

10 

2 

3 688 42 

10 

10 

5 022 91 

6 


6 262.26 

10 

2 

3 724 97 

10 

10 

5 133.52 

5 


6 303 42 

10 

3 

3 819 64 

lOr 

10 

5 223 48 

5 


6 350.02 

10 

1 

3 907 10 

10 

10 

5 357 61 

9 


6 437.63 

10 

5 

3 930 51 

10 

10 

5 402.77 

10 


6 501.57 

7 


3 971 95 

10 

10 

5 451 52 

9 


6 645 20 

10 

10 

4 129 72 p 

10 

10 

5 452 95 

9 

2 

6 802 78 

10 


4 202 01 

10 


5 547.44 

10 

1 

6 864 57 

10 


4 205.01 p 

10 

lO’ 

5 670.31 

10 

1 

7 077.14 

8 


4 435 54 

10 

10 

5 577.12 

9 

1 

7 194.80 

8 


4 522.56 

10 

10 

5 831.98 

10 

3 

7 217.55 

8 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Conthiued) 

Fluorine 


Wave 

lengtL 

Qeis- 

sler 

tabe. 

Spark. 

Wave 

length. 

Geis- 

sler 

tube. 

Spark. 

Wave 

length. 

Geis- 

slca* 

tube. 

Spark 


378 6 

1 


3 164.1 

4 


16 239 60 

6 



420.1 

1 


3 201.1 

3 


16 348 50 

6 


III 

430 15 

4 


3 240 8 

3 


16 413 65 

5 


III 

467 70 

7 


3 262.7 

3 


6 569 72 

2 


II 

546.64 

4 


3 416.4 

4 


6 762 9 

2 


IV 

572 65 

4 


3 473 5 

5 


16 774 00 

6 


II 

605 67 

8 


3 475 2 

5 


16 834 29 

8 


U 

606.27 

7 


3 601.9 

8 


16 856 06p 

10 


n 

606 81 

9 


3 503 3 

9 


16 870.25 

7 


U 

606.05 

1 4 


3 505 8 

10 


16 902 49p 

9 


n 

607 48 

t 7 


3 598 9 

5 


16 909 88 

7 


11 

608 06 

1 8 


3 601. 

5 


I 7 037 56 

9 


ni 

656 10 

7 


3 602 7 

5 


7 202 4 

3 


III 

656.86 

6 


3 847.1 

5 


7 311 2 

4 

■ 7 

in 

658.34 

8 


3 850 0 

5 


7 332 1 

5 

10 

IV 

676.06 

4 


3 851.7 

5 


I 7 398 8 

6 

10 

IV 

677.17 

5 



5 


7 426 

3 

6 

IV 

679 19 

i 5 


4 025 1 

10 


7 482 95 

1 

2 

I 

951 81 

5 


4 103 4 

10 


7 562 2 

2 

2 

I 

954 78 

7 


4 246.3 

10 


7 573 5 

2 

2 

I 

955 53 

6 


4 299 1 

8 


7 754.9 

5 

2 

I 

958 49 

5 


4 446.8 

10 


7 800 6 

4 

1 

3 151 7 

3 









Gadolinium 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark, 

Wave length. 

Arc. 

Spark 

2 564 51 


6 

3 494 41 

5 

5 

3 894.72 

6 

4 

2 628 12 


10 

3 545 78 


10 

3 916 57 

9 

8 

2 655 59 


6 

3 549 37 



3 934 81 

6 

3 

2 679 41 


8 

3 584 96 



3 957 69 

5 

5 

2 717.30 


8 

3 592 69 


8 

3 959 51 

7 

6 

2 904.73 


10 

3 613 42 


4 


5 

3 

2 955 50 


10 

3 646.19 p 



4 037 34 

9 

6 

2 999 06 

5 

4 

3 654 64 

■K 

8 

4 037 89 

7 

5 

3 010 15 

5 

6 

3 656 15 


8 

4 049.44 

6 

4 

3 027 60 

6 

6 

3 664.64 


10 

4 049 90 

8 

6 

3 032 85 

7 

8 

3 671.24 


8 

4 063.46 

mm 

5 

3 034.06 

7 

6 

3 687.76 


5 

4 070 36 

9 

5 

3 082.00 

10 

6 

3 697 74 


5 

4 073.80 

8 

8 

3 100.51 

8 

8 

3 712 71 



4 078.46 

5 

i * 

3 145.00 

5 

4 

3 716.38 


4 

4 078 73 

5 

3 

3 350.48 

7 

10 

3 719.48 

Hi 


4 085.59 

8 

8 

3 358.60 

7 1 

8 

3 730.87 


6 

4 098.64 

8 

6 

3 362.25 i 

6 

10 

3 743.41 



4 098.91 

6 

4 

3 416.93 1 

5 1 

4 

3 758.29 

5 

4 

4 130.39 

mm 

10 

3 418.72 i 

7 i 

4 

3 768.40 p 

mm 


4 132.29 

5 

5 

3 422.46 1 

8 i 

10 

3 770.70 

4 

6 

4 137.10 

6 

8 

3 439 21 j 


5 

3 796.43 

VI 


4 184 28 

9 

10 

3 440.06 

7 1 

6 

3 818.99 

VI 

6 

4 197.68 

5 

5 

3 450.38 

^ ! 

6 

3 850.69 

Vi 

4 

4 212.00 

7 

5 

G 481.33 

6 ) 

8 

3 851.00 

■1 

6 

4 214.97 

6 

5 

3 481 83 

5 1 

6 

3 852.50 

[U 

8 

4 217.15 

5 

5 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Gadolinium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length 

Arc. 

Spark. 

Wave length. 

Arc. 

4 226.10 

5 

3 

4 732.68 

5 

4 

6 857.14 

5 

4 226.87 

7 

3 

4 743.64 

6 

3 

6 887.66 

5 

4 238.77 

5 

4 

4 758.67 

6 

2 

6 916.58 

7 

4 251 75 

8 

10 

4 767.23 

6 

2 

6 957.71 

4 

4 262.09 

9 

10 

4 786.80 

5 

1 

6 985.86 

7 

4 280 54 

7 

5 

4 801.03 

5 

3 

6 991 89 

6 

4 316 05 

5 

3 

4 821 69 

6 

2 

6 996.77 

10 

4 325.66 

9 

5 

5 015 03 

6 

2 

7 006 13 

5 

4 327 11 

8 

4 

5 092.24 

5 

2 

7 037 24 

5 

4 341.25 

7 

5 

5 103.46 

6 

1 

7 050.97 

4 

4 342.18 

10 

10 

5 155 84 

6 

1 

7 054 61 

4 

4 346.45 

8 

2 

5 342.98 

5 

1 

7 068 07 

4 

4 347.25 

5 

3 

5 350 36 

5 

1 

7 118 90 

4 

4 387.63 

5 

3 

5 353 21 

5 

1 

7 122 58 

5 

4 401.86 

5 

3 

5 370.69 

5 


7 147.37 

5 

4 406 67 

4 

10 

5 393 64 

8 


7 168 3 

10 

4 419 04 

5 i 

8 

5 535 16 

7 


7 172 30 

6 

4 421 27 1 

3 

8 

6 617 91 1 

5 


7 189 64 

5 

4 422.44 

6 

3 

5 643 24 

5 


7 201 43 

4 

4 436 18 

6 

10 

5 696 20 

8 


7 252.72 

5 

4 438.23 

5 

8 

5 701 35 

5 


7 262.7 

5 

4 476 13 

5 

3 

5 733.86 

6 

1* 

7 301 24 

4 

4 506 24 

6 

2 

5 751.85 

5 


7 313.28 

4 

4 519.62 

5 

3 

5 754 20 

5 


7 324.91 

5 

4 640.01 

4 

10 

5 913.56 

4 

‘*l’ 

7 394.91 

4 

4 582.50 

5 

3 

6 114.07 

6 

1 

7 464.37 


4 596 97 

4 

4 

6 305 16 

5 

1 

7 563 02 

6 

4 597.90 

4 

5 

6 634 4 

5 


7 733.50 

4 

4 601 03 

5 

5 

6 752 67 

5 


7 846.36 

3 

4 683.34 

5 

2 

6 828.30 

6 




4 728.46 

6 

4 

6 846 61 

8 





Gallium 


124. 


m 

1 192.9 


6 

1 845 0 


8 

425 


4 

1 195 0 


6 

2 294. 

Ir 

2 

509. 


3 

1 228 0 


7 

2 338. 

Ir 


511. 


3 

1 258.8 


9 

2 371 30 

1 

8 

645. 


2 

1 264.6 


6 

2 418 70 

1 

4 

800.4 


5 

1 267.1 


7 

I 2 450.07 

1 

4 

828.8 


5 

1 279.2 


7 

I 2 500.18 

2 

7 

839.9 


5 

1 285.3 


7 

I 2 659.87 

2 

7 

860.4 


5 

1 293 5 


6 

I 2 719.66 

3 

8 

874 4 


6 

1 295.9 


10 

2 780.2 


9 



5 

1 299.5 


9 

I 2 874.24 


2 

938.5 


6 

1 303 5 


10 

I 2 943.65 

lOr 

2 

989 5 


6 

1 338.1 


7 

I 2 944.20 

5r 

1 



6 

1 414.4 



3 004.1 


6 

1 102 7 


7 

1 483.9 


6 

8 575.3 


7d 

1 120.6 


5 

1 495.4 



3 806.8 


5 

1 133.6 


6 

1 534 5 


HI 

4 033.01 p 

idr 

lOr 

1 135 9 


5 

1 586.3 


8 

4 172.05 P 

M 

lOr 

1 186.9 


5 

1 625.3 


7 

4 864.9 

5 



7 

1 799.2 


7 

I 6 396 8 

R!l 

5 

1 163.5 


6 

1 802.3 


7 

I 6 413 74 

8r 


1 170.4 


0 

1 813.9 


9 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Germanium 


Wave length. 

Arc. 

Spark. 

GeiBsIer 

tube. 

Wave length. 

Arc. 

Spark. 

Geieeler 

tube. 

547.0 


1 


I 2 583 24 

3 

6 


760.3 


3 


2 556 29 

1 



847.9 


5 


I 2 589 20 

3 

5 


868.3 


6 


I 2 592 55 

10 

lOr 


892.6 


5 


2 644 18 

2 

2 


915.0 


8 


I 2 651 18 p 

10 

lOr 


936.7 


9 


I 2 651 58 p 

10 

lOr 


938.9 


6 


I 2 691 35 

10 

10 


989.0 


6 


2 709 68 

10 

lOr 


995.7 


8 


2 740 44 

8 

7 


996.5 


8 


I 2 754 59 

10 

lOr 


1 004 2 


6 


2 793 94 

3 

2 


1 on 2 


9 


2 829 01 

3 

2 


1 016 5 


8 


2 845 4 


4 


1 045.5 


7 


I 3 039.09 p 

lOr 

lOr 


1 058 8 


6 


3 067 04 

7 

1 


1 072.4 


6 


I 3 124 83 

10 

5 


1 088.3 


8 


I 3 269 50 p 

10 

10 


1 098.6 


5 


4 179 0 


10 


1 105.0 


6 


I 4 226 73 p 

'i 

10 


1 116.8 


6 


4 260 81 


10 


1 138.0 


8 


4 291 56 


3n 


1 159.5 


8 


I 4 685 84 

5 

10 


1 160.8 


8 


4 743 8 


2 


1 173.7 


6 


4 814.70 


9 

8 ‘ 

1 183.4 


8 


4 854 74 




1 189.0 


10 


6 131 69 


“ 7 ' 


1 229.8 


10 


1 5 134.71 



10 

1 237.0 


6 


5 178.57 



7 

1 393 8 


8 ! 


5 229 37 


' 6' 


1 402.8 


6 


5 564 72 



” 6 ' 

1 500 6 


6 1 


5 606.98 



1 

1 733 


6 


5 621 41 



6 

2 198.71 


2r ' 


5 691 94 



6 

2 314.22 

1 

3 1 


5 701 88 



4 

2 327.93 

1 

3 I 


5 893 42 



10 

2 379 15 

1 

3 


6 021 04 



10 

2 417.28 

3 

10 


6 484 2 



5 

I 2 497.97 

3 

7 







Gold 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

458. 


1 

1 690 


3 

1 727. 


3 

832. 


5 



3 



4 

854. 


4 

1 622. 


4 



3 

864. 


5 

1 629. 


3 

1 784. 


6 

975. 



1 639 

.. 

3 

1 795. 


5 

1 402. 

1 485. 

1 488. 

1 500. 

1 534. 

1 562. 


2 

1 659 


3 



5 


4 

1 673 


6 

1 822.4 


4 


4(2) 

1 694. 

1 699. 

1 720 


6 

3 

3 

1 845.7 

1 850.1 

1 861.1 


3 

2 

3 


3 

1 726. 

mmmm 

4 

1 871.1 


3 
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WAVE LENGTH OP THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Gold (Continued) 


Wave length. 


Spark. 

Wave length 

Arc 

Spark. 

Wave lengtL 

Arc. 

Spark. 

I 1 879.1 


3 

I 2 688.7 

4 

3 

3 586.7 

■ 

a 

1 886 3 


4 

I 2 700.88 

4 

3 

3 614.0 

M 

Wm 

1 889.8 


2 

I 2 748 26 

6r 

4 

3 633.25 

M 


1 903.9 


2 

2 780 83 


3 

3 649 1 

BH 


I 1 918.9 


4 

2 802.21 


10 

3 706.8 

BH 

4 

1 921 0 


4 

2 819.98 


8 

3 804.0 

BM 

5 

I 1 951.2 


3 

2 822.7 


3 

3 825.7 

BIB 

3 

1 977.3 


3 

2 825.4 


4 

3 853 6 

Bh 

2 

2 000 6 


3 

2 838.0 


3 

3 874 7 


2 

2 082.0 


3 

I 2 883.45 

4 

3 

I 3 897.89 

4 

8 

2 110.7 


2 

I 2 891.95 

4 

2 

I 3 909.39 

2 

2 

2 201.3 


3 

2 905.90 

6 

3 

4 016.1 


4 

2 229.0 


3 

2 907.1 


4 

I 4 040 95 

2 

2 

2 242.7 


3 

2 913.5 

4 

10 

4 052 8 


5 

2 283.3 


3 

2 932.19 

5 

4 

I 4 065.08 

6 

8 

2 291.51 


3 

2 954.4 


4 

I 4 084 14 

1 


2 304 80 


4 

2 963 77 

2 

1 

I 4 241.82 

1 


2 314.67 


3 

2 970.41 

2 


1 4 315.1 

1 


2 340.22 


3 

2 973.25 

2N 


I 4 437 29 

4 


I 2 352.67 

4 ' 

3 

2 990.3 


5 

I 4 488 25 

4 


I 2 364.58 

4 

2 

2 995.0 


5 

I 4 607 4 

4 


I 2 376.25 

3 

2 

I 3 029.21 

6> 

5 

I 4 792 62 

8 

6 

I 2 387.77 

4 

3 

3 033.4 

2N 

2N 

I 4 811 61 

3 

2 

I 2 427.98 P 

[ml 

lOr 

3 117.0 

4 

1 

I 6 064 61 

2 

2 

2 503.3 


5 

8 122.5 


5 

5 230 30 

2 

3 

I 2 510.51 

4 

2 

I 3 122.79 

6r 

8 

I 5 655.8 

2 

2 

I 2 544 2 

4 

2 

I 3 194,71 • 

4 

2 

5 759.9 


3 

I 2 590.07 

4 

2 

I 3 204.74 

4 

3 

I 5 837 41 

4 

6 

I 2 641.50 

4 

4 

3 230 61 

3 

3 

1 5 863 0 

2 

3 

I 2 675.95 p 


10 

I 3 W8.31 

2 

2 

1 5 957 0 

2 

3 

2 687.6 


3 

I 3 320.16 

3 

2 

I 6 278.2 

4 

3 

2 688.2 


3 

3 553 55 

2 

4 

I 7 510 7 i 

5 



Hafnium 


2 351.2 

5 

6 

2 861 0 

5 

6 

3 194.2 


6 

2 410.1 

5 

6 

2 861.7 

6 

6 

3 253.7 

■1 

6 

2 417.7 

5 

6 

2 866.4 

6 

6 

3 255.3 

mi 

6 

2 447.2 

5 

6 

2 898.3 p 

6 

5 

3 312.9 

mm 

6 

2 460.5 

6 

6 

2 916 5 p 

6 

5 

3 318.0 

Mil 

6 

2 469 2 

4 

6 

2 919.6 

6 

6 

3 332.7 


6 

2 512.7 

6 

5 

2 929.6 

6 

5 

3 352.0 


6 

2 513.0 p 

6 

5 

2 968.9 

6 

5 

3 399.8 


6 

2 516.9 p 

6 

6 

2 975.9 

6 

6 

3 410.2 


6 

2 551.4 

mi 

6 

3 012.9 

6 

e 

3 479.2 


6 

2 571.7 


6 

3 016.8 

6 

5 

3 505.2 


6 

2 622.8 

6 

6 

3 031.2 

5 

6 

3 552.7 

^^B 

6 

2 638.7 

6 

6 

3 067.4 

6 

5 

3 561.6 

^RB 

6 

2 641.4 p 

6 

6 

3 072.9 p 

6 

5 

3 569.0 


6 

2 647.3 

6 

6 

3 080 8 

6 

6 

3 616.9 

^^B 

6 

2 683.4 

5 

6 

3 101.4 

6 

6 

3 644.3 


6 

2 705.6 

6 

6 

3 109.1 

6 

6 

3 682.2 

BB 

6 

2 706.7 

6 

5 

3 134 8 p 

6 

6 

3 701.1 

^^B 

6 

2 738.7 

5 

6 

3 145.3 

5 

6 

3 719.3 

BB 

6 

2 773.4 p 

6 

6 

3 162.6 

5 

6 

3 918.1 

^RB 

6 

2 820.2 p 

6 

6 

3 172.9 

5 

6 

4 044.4 

^RB 

3 

2 822.7 

1 

6 

6 

3 176.9 

6 

6 

4 093.2 p 

Bl 

6 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Contiiiucd) 

Hafnium (Continued) 


Wave length. 

Arc 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

4 232 4 

4 

1 6 

5 018 1 

6 

4 

5 550 6 

6 

4 

4 336 7 

5 

6 

6 037 3 

6 

1 

5 652.1 

6 

4 

4 360 5 

4 

6 

6 040 8 

6 

6 

6 719 2 

6 

4 

4 356 3 

5 

6 

5 181 9 

6 

3 

5 902 9 

6 

3 

4 417 9 

4 

6 

5 298.0 

6 

3 

6 644 7 

6 


4 598 9 

6 

6 

5 311 5 

6 

4 

6 789 4 ' 

6 


4 620 8 

6 

6 

5 354.7 

6 

2 

6 819 0 

6 


4 800 5 1 

6 

6 

5 373 9 

6 

3 

7 131 8 

6 


4 975.2 1 

6 1 

5 

5 463.3 

6 

3 





Helium 


V*. ave length. 

1 Geissler 

1 tube. 

Wave h'Ugth. 

Geissler 

tul>e 

Wave length 

Geissler 

tube. 

i 

585 ?p 

! 10 

I 

3 203 17 1 

8 

I 

4 713 14 I 

3 

I( 

1 215 ? 


I 

3 447 50 

2 

I 

4 921 93 

4 

il 

1 640 ? p 

i 5 

I 

3 613 64 

3 

I 

5 016 7 

8 

( 

2 252 81 

2 

I 

3 819 60 

4 

I 

5 875 62 p 1 

10 

I 

2 306 12 

2 

1 

3 888 65 P 

10 

11 

6 560 1 

8 

! 

2 385 39 

1 5 

i 1 

3 964 73 

4 

1 

6 678 15 

6 

I 

2 511 22 

5 

I 

4 026 19 

5 

1 

7 065 19 

5 

][ 

2 533 3 

! b 

I 

4 120 81 

3 

I 

7 281 35 

3 

I 

2 733 24 

1 ~ 

I 

4 143 76 

2 

1 

10 829. 

1 

i 

2 763 80 


1 I 

4 387 03 

3 

1 

10 830 

5 

I 

2 829 06 

1 4 

1 

4 471 4S 

6 

T 

20 581. 

20 

I 

2 945 10 

6 

11 

4 685 S 

8 

I 

40 540. 


1 

3 187 74 

! 8 








Holmium 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

2 43S 0 


10 

3 674 80 

5 

10 

4 356.72 

8 

8 

2 774 70 


10 

3 598 77 

10 

10 

4 629 1 

8 

5 

2 936 77 p 


lOr 

3 626.68 

10 

8 

4 649 8 

8 

1 

3 166 61 

6 

8 

3 627.18 

8 

8 

4 742 0 

10 

3 

3 171 71 

6 

8 

3 662.28 p 

10 

5 

5 566.5 

8 


3 181 50 

4 

10 

3 685 16 

3 

8 

6 674.7 

10 


3 289 37 

6 

10 

3 748.19 p 

10 

10 

5 691 5 

10 


3 343 66 

10 

10 

3 757 26 

10 

10 

5 860 3 

10 


3 398 97 

10 

10 

3 796 73 

10 

10 

5 883 0 

JO 


.3 410 25 

10 

8 

3 810.73 

10 

10 

5 921 8 

10 


3 414 90 

10 

10 

3 854 07 

4 

10 

5 933 7 

10 


3 416 46 

10 

10 

3 861 68 


10 

5 948 0 

10 


3 421 62 

10 

10 

3 888 96 

io 

10 

6 982 9 

10 


3 425 35 

10 

10 

3 891 01 p 

10 

10 

6 081 8 

8 


3 428 10 

10 

10 

4 040 81 

8 

3 

6 133 6 

10 


3 463 13 

10 

10 

4 045 44 

10 

10 

6 234 2 

10 


3 456 00 

10 

10 

4 053.92 

10 

8 

6 255.7 

10 


3 461 96 

10 

10 

4 065 08 

10 

5 

6 305.4 

10 


3 474 26 

10 

10 

4 103 84 

10 

10 

6 372.6 

10 


3 484 8 

10 

10 

4 108 5 

10 

5 

6 550.9 

10 


3 494 8 

10 

10 

4 127 15 

10 

5 

6 604 9 

10 


3 515 58 

10 

10 

4 173 22 

10 


6 629 0 

10 


3 546 00 

io 

10 

4 254 42 

10 

"8* 

6 694 3 

7 


3 556 77 

8 

10 

4 350 73 

1 

10 

5 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Hydkogbn, First Spectrum 


Wave length. 

Oeissler 

tube. 

Wave length. 

Geissler 

tube. 

Wave length. 

Geissler 

tube. 

972.54 

992. 

1 025.73 

1 086. 

1 215.68 p 

3 656 6 

3 657 6 

3 658 0 

3 660 3 

3 661 2 

3 662 2 

3 663 4 

3 664 6 

3 666 1 

3 667 7 

3 669 42 


3 671 34 

3 673.7 

3 676 34 

3 679.35 

3 682 82 

3 686.83 

3 691.55 

3 697.15 

3 703 86 

3 711 98 

8 721 95 

3 734.37 

3 750 15 

3 770 06 

3 797.91 

1 


3 835 40 

3 889 06 

3 970 07 

4 101 74 

4 340 47 

4 861 33 p 

6 562.73 

6 562 85 p 

9 500. 

10 900. 

12 817. 

18 751. 

26 300. 

40 500. ’ 

74 000 ! 

1 



Hydrogen, Second Spectrum 


3 990.03 

4 

4 849.32 

5 

5 888 16 

6 

3 991 9 

4 

4 873.03 

5 

5 931 4 

7 

4 062 49 

6 

4 928 7 

9 

5 938 62 

7 

4 069 65 

6 

4 934.27 

6 

5 949 91 

7 

4 087.75 

4 

4 973.26 

6 

5 975 44 

9 

4 171,29 

5 

5 013 05 

6 

5 982.55 

7 

4 177 07 

6 

5 055 07 

6 

6 018 30 

9 

4 205 10 

7 

5 084 84 

5 

6 027 98 

6 

4 212 51 

6 

5 113 18 

5 

6 031 9 

10 

4 412 25 

5 

5 196 38 

5 

6 070 00 

7 

4 447.56 

5 

5 266.04 

5 

6 079 80 

9 

4 460 96 

6 

5 303 16 

7 

6 090 93 

6 

4 490 45 

6 

6 336 51 

5 

6 095 98 

6 

4 498 10 

6 

5 366 0 

5 

6 121 78 

10 

4 568 11 

7 

5 388 2 

7 

6 127 3 

6 

4 572 72 

6 

5 419.90 

6 

6 135.35 

8 

4 580 03 

7 

6 434 84 

5 

6 182.98 

6 

4 582 60 

6 

5 481 09 

5 

6 199 38 

6 

4 625 3 

5 

5 505 5 

5 

6 224 81 

9 

4 627 96 

6 

5 637 45 

6 

6 238 37 

7 

4 631 88 

9 

6 688 20 

6 

6 299.40 

6 

4 634 0 

9 

5 731.90 

6 

6 327.04 

8 

4 662 77 

5 

6 736 86 


6 935 8 

10 

4 683 78 

6 

6 775 0 


6 940 4 

10 

4 719 01 

6 

5 812 58 


6 962 6 

10 

4 723.00 

6 

5 836 0 


7 072. 

10 

4 797.74 

5 


■1 




Indium 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

161.8 


M 

KB 

■ 

B 


■ 

B 

683. 



i^Hi 

■ 

B 

IBiB 

■ 

H 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (ContiEued) 
Indium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

973. 


3 

I 2 306 1 

5 

7 

3 008 2 



1 031.6 


5 

I 2 340 2 

6r 


1 3 039 36 

lOr 

4r 

1 054. 


6 

I 2 389 6 

8r 


I 3 256 06 

lOr 

8r 

1 082. 


6 

I 2 399 2 

4r 


I 8 258 54 

6r 

3 

1 222.5 


6 

I 2 460.1 

6r 


I 4 101.8 p 

8r 

10 

1 233. 


6 

I 2 468.0 

4r 


I 4 511.31 P 

lOr 

10 

1 320. 


7 

I 2 621 4 

8r 

1 

4 638 9 


10 

1 381. 


9 

I 2 523.9 

4r 


4 656.6 


10 

1 406. 


1 8 

I 2 660 2 

8r 

3 

4 681.9 


10 

1 435. 


5 

I 2 601.8 

4r 

1 

5 248.6 


10 

m 1 488. 


8 

I 2 710.25 

EEa 

3 

5 644.87 


10 

1 521 6 


9 

I 2 713.94 

6r 

1 

I 5 709.7 

5‘ 

. . 

1 633 5 


9 

I 2 753.89 

6r 

3 

5 819.9 

4 


II 1 625.6 


10 

2 836.9 

8 


6 097.0 


7 

III 1 749 2 

i' 

12 

2 890 23 


' 5 

6 197.8 


6 

1 966 7 

2 

9 

I 2 932.66 

6r 

4 

I 6 847.8 

8' 


1 977.3 

2 

8 

2 941 24 


8 

6 891.3 


10 

2 062.7 

2 079.2 

4‘ 1 

8 

10 

2 983.0 


6 

6 900.37 

6* 



Iodine 


Wave 

length. 

Spark 

Geissler 

tube. 

Wave 

length. 

Spark. 

Geiesler 

tube. 

Wave 

length. 


Geissler 

tube. 

1 234 2 


3 

3 686 6 

3 

1 

1 8 

5 065 5 


1 

! 0 

1 336 7 


6 

3 688 3 

3 

1 8 

5 119.3 


10 

1 355 5 


6 

3 724 9 

1 3 

8 

5 161.2 p 

10 

10 

1 390.9 


5 

3 741 9 

3 

8 

5 204.1 


10 

1 425 7 


8 

3 808 2 

5 

10 

5 216 2 

1 

10 

1 458 2 


6 

3 897 4 

5 

10 

6 234 6 


10 

1 459 2 


6 

3 931 1 


10 

5 245 6 

4 

10 

1 614 8 


9 

3 940 1 


10 

6 265 2 

1 

10(S> 

1 518 3 


7 

4 128 7 

2 

10 

5 269.4 

1 

10 

1 641 1 


7 

4 221 1 

3 

10 

5 309 0 


8 

1 642 5 


7 

4 342 1 

1 

8 

5 338 2 

3 

10 

1 782 9 p 


9 

4 399 0 

1 

8 

6 345 1 

3 

10 

1 830 4 


10 

4 410 1 

1 

10 

6 369 7 

1 

10 

1 844 5 


9 

4 434 3 

1 

10 

5 405 3 

1 

10(44 

1 876 4 


7 

4 453 0 

2 

10 

5 407 3 

1 

10 

2 062 1 p 


10 

4 512 6 

1 

8 

6 435.7 

1 

10 

3 038 4 1 

4 

5 

4 628 1 

1 1 

8 

5 437.9 


8 

3 055 2 

10 

3 

4 574 3 

1 

10 

5 464 7 p 

5 

10 

3 077.9 


6 

4 632 4 

2 

10 

6 491 5 


8<s) 

3 081 7 

8 

5 

4 640 8 


10 

5 493 3 



3 194 0 

10 

8 

4 666 5 


10 

5 496 9 

‘ 2 

10(1) 

3 275 0 

5 

10 

4 675 6 


i 10 

5 598 7 


6(ft 

3 288 3 

10 

10 

4 708 0 



5 612 9 


6 

3 303 0 

3 

10 

4 730 5 

1 

8 

6 625 7 

1 

10 

3 342 5 

3 

8 

4 763 4 

1 

10 

5 678.1 

1 

10(^ 

3 350.1 

2 

8 

4 806 5 


8 

5 690 8 

1 

10(2) 

3 461.0 

3 

8 

4 850 4 


10 

5 710 4 

1 

10 

3 481 8 

1 

8 

4 862 3 


10 

5 738.5 


10 

3 498.0 

4 

8 

4 896 7 


10 

5 739 5 


10 

3 561 2 

3 

8 

4 916 9 


10 

5 774 8 

’ 1* 

10 

3 583 3 

3 

8 

4 987.0 


10 

5 787.1 


6 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued j 

Iodine (Continued) 


Wave ^ 
length. 

Spark. 

Geissler 

tube. 

Wave 

length. 

Spark, 

Oeiflsler 

tube. 

Wave 

length. 

Spark. 

Geiseler 

tulK 

5 830 0 


6 

6 127 4 


8 

6 339 5 


6 

5 893 8 


8 

6 204 7 


6 

6 359 1 


4 

5 950 1 

i’ 

10 

6 257 4 


4 

6 488 1 


4 

6 023 9 


6 

6 293 9 


6 

6 560.3 


4 

i 074 0 

6 082 3 


6 

10 

! 

6 337.9 


4 

6 585 0 


4 


Iridium 


Wave length. 

Arc. 

Spark, 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

SparK. 

2 024 4 


4 

3 448 99 

7 

4 

6 123 66 

8 


2 051 1 


5 

3 513 67 p 

9 

8 

5 177 93 

8 


2 092 7 


3 

3 515 96 

6 

3 

5 238 92 

10 


2 221 1 


5 

3 522 05 

6 

4 

5 273 77 

6 


2 372 78 

4 

2 

3 573.74 

6 

6 

5 340 74 

8 


2 475 11 

4 

2 

3 605 83 

2 

10 

5 364 33 

10 


2 512 57 

2 

6 

3 609 78 

6 

3 

5 385.62 

7 


2 543 98 

5 

4 

3 617 23 

6 

4 

5 390 98 

7 


2 661 99 

6 

3 

3 628 69 

7 

5 

5 449 50 

10 

1 

2 664 77 

5 

3 

3 636 22 

6 

3 

5 454 50 

10 


2 694 22 

6 

3 

3 653 20 

1 

6 

5 620.05 

6 


2 712.72 

4 

2 

3 661 72 

5 

3 

5 625.55 

10 


2 774 98 

2 

5 

3 675 00 

4 

4 

5 709 32 

6 


2 823 18 

5 

2 

3 731 35 

4 

8 

5 736 23 

5 


2 824 44 

6 

4 

3 734 75 

2 

6 

5 768 89 

4 


2 833.23 

4 

10 

3 747 21 

5 

6 

5 778.28 

4 


2 839 18 

6 

2 

3 800 10 

6 

6 

5 828.54 

7 


2 849 74 p 

7 

4 

3 895 6 


8 

5 873 49 

5 


2 924 81 p 

8 

4 

3 915 38 

4 

6 

5 882 29 

9 


2 934 63 

6 

3 

3 976 33 

5 

10 

5 887 38 

5 


2 936 71 

5 

3 

3 992 14 

6 

6 

5 894 09 

10 


2 943 17 

7 

4 

4 020 05 

6 

8 

6 026 12 

5 


2 951.23 

5 

3 

4 033 77 

4 

4 

6 067.85 

7 


3 039 25 

5 

3 

4 069 93 

4 

1 8 

6 no 68 

8 


3 042 63 

2 

6 

4 115 80 

4 

5 

6 211 33 

4 


3 100 42 

8 

3 

4 259 12 

4 

2 

6 288 3 

7 


3 120 77 

5 

3 

4 268 09 

4 

5 

6 334.45 

6 


3 133 31 

6 

5 

4 311 50 

5 

4 

6 496 9 

4 


3 168 88 

6 

3 

4 399 48 

6 

8 

6 624.74 

5 


3 198 93 

5 

1 

4 426 29 

6 

4 

6 686.08 

7 


3 220 79 P 

8 

5 

4 616 37 

6 

2 

6 830 06 

4 


3 229 28 

5 

3 

4 778 15 

4 

2 

6 888 72 

4 


3 241 52 

5 

3 

4 938 07 

10 


6 893 4 

4 


3 266 45 

8 

3 

i 4 970 46 

8 


6 929 9 

5 


3 277 28 

4 

2 

4 999 72 

10 


7 037 85 

4 


3 334 19 

6 

3 

5 002 70 

10 


7 183 74 

5 


3 368 50 

8 

3 

5 015 00 

10 


7 834 32 

5 


3 437 05 p 

8 

4 

5 046.06 

8 


1 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Iron 


Wave lengtlu 

Arc 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

294 3 


2 


2 191 8 

5 



2 383.25 

4 

2 

365 8 


5 


2 196 0 

5 



2 388.63 

6 

3 

381.1 


4 


2 199 5 

5 



2 389.98 

4 


392 9 


7 


2 200 7 

5 



2 395 42 

4 

3 

417 5 


4 


2 213 6 

4 


II 

2 395 63 p 

8 

4 

552 1 


7 


2 221 3 

4 



2 399 24 

6 

5 

602 4 


4 


2 229 1 

6 



2 404.43 

4 

2 

609. IT 


9 


2 231 2 

7 


n 

2 404.89 p 

6 

6 

666.9 


4 


2 240 6 

5 



2 406.66 

6 

4 

669.9 


4 


2 245 6 

6 


II 

2 410 53 p 

6 

5 

859.9 


4 


2 248 9 

6 



2 411 07 

6 

3 

863.2 


3 


2 249 2 

7 



2 413 31 p 

6 

3 

929.2 


3 


2 261 9 

6 



2 439.75 

4 

1 

983 8 

_ 

3 


2 253 2 

6 



2 442 57 

4 

1 

1 006.0 


2 


2 255.8 

7 



2 443.87 

4 

1 

1 017 6 


6 


2 260 8 

6 



2 444.5 


4 

1 031.8 


4 


2 265 2 

5 


I 

2 447.72 

4 

2 

1 062 1 


2 


2 266 9 

5 



2 453.48 

4 

1 

1 143 4 


2 


2 267 1 

5 



2 457.60 

6 

1 

1 186 4 


2 


2 267 6 

5 


I 

2 462.19 

6 

1 

1 228 9 


2 


2 272 8 

5 


I 

2 462 65 

6 

1 

1 254 1 


2 


2 274 1 

5 



2 465 16 

5 


1 260 8 


2 

I 

2 276 0 

5 



2 468 88 

5 

i 

1 272 2 


2 


2 279 9 

6 



2 472 35 



1 373 9 


2 


2 280 2 

6 


I 

2 472 87 


■■ 

1 387 8 


2 


2 287 3 

5 


1 

2 472 91 

!■ 

mM 

1 409 4 


2 


2 287 6 

5 



2 473 16 

9 


1 430 6 


2 


2 289.0 

0 



2 474 82 

9 


i 525 5 


2 


2 290 6 

5 


I 

2 479 78 

9 


1 532 3 


2 


2 291.1 

6 



2 483 28 

9 


1 538 3 


2 



5 



2 483 54 

9 


1 597 7 


2 

I 

2 297 8 

6 


I 

2 484.19 

6 


1 630 9 


2 

1 

2 298 2 

7 



2 486.38 

4 

3 

1 702 0 


3 

I 

2 299 2 




2 486 69 

4 

1 

1 718 3 


2 


2 300 1 




2 487 07 

4 

1 

1 724 0 


2 


2 310 01 




2 487 37 

4 

1 

1 787 0 


5 


2 313 1 



I 

2 488.15 

4 

2 

1 788 3 


5 


2 327 39 

19 


I 

2 489 76 

6 


1 843.9 


2 


2 332.80 

11 


I 

2 490 66 

4 


1 869 7 


4 


2 338 01 

H 


I 

2 491 16 

4 


1 895.6 


4 


2 343 60 




2 493 3 


8 

1 913 3 


4 


2 344 3 




2 496 54 

5 

1 

1 914 2 


3 


2 348 12 




2 507 90 

4 

1 

1 953 6 


2 


2 348 3 



I 

2 510 84 

6 

1 

2 000 3 

3 



2 351 2 




2 511 8 


5 

2 020 6 i 

3 



2 354 9 




2 512 37 

4 


2 040 6 j 

3 1 



2 359.11 




2 517.66 

4 

i 

2 063 7 

3 


II 

2 360 3 



I 

2 518 11 

6 

1 

2 084 2 

4 



2 362 1 



I 

2 522.86 

4 

3 

2 093 7 

4 



2 364 83 




2 523 66 

4 

1 

2 106.4 

4 



2 366 59 



I 

2 524 29 

6 

1 

2 139.7 

5 


II 

2 368 59 

^^B 



2 525 4 


4 

2 144 4 

5 



2 370 6 



I 

2 527.44 

4 

2 

2 151 7 

5 



2 373 62 



I 

2 529.14 

6 

1 

2 159 9 

5 


II 

2 373 73 

kV 

4 

I 

2 529.84 

6 


2 165 8 

5 


II 

2 375 19 

kS 



2 533.7 


5 

2 166 8 

6 



2 379 28 


‘ 3 ' 

I 

2 535.61 

6 


2 171 3 

5 



2 380.76 

Bl9 

3 


2 537 18 

6 


2 178 1 

5 


II 

2 382 04 P 

* 

10 

I 

2 540 98 

6 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Cootinued) 

Ikon (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 


2 542.11 

5 

1 


2 696.29 

5 



2 778.85 

4 

1 


2 543 93 

5 

1 


2 699.11 

4 

1 


2 779 30 

3 

4 


2 544.72 

4 



2 704 00 

3 

4 

I 

2 781.80 

4 

1 

I 

2 549.62 

6 



2 706.59 

5 

2 


2 783.69 

3 

5 

n 

2 562.54 

5 

5 


2 708.58 

4 

1 


2 787.94 

4 



2 563.48 

5 

4 


2 710.55 

4 

1 


2 788.11 

6 

2 


2 566.92 

4 

3 


2 711.66 

5 



2 789 81 

3 

1 


2 570.54 

3 

1 

II 

2 714 42 

6 

5 


2 791 79 

3 

1 


2 570.86 

3 

3 


2 714 88 

4 



2 797.78 

4 

1 


2 574.37 

3 

4 


2 718.45 

4 

1 


2 804 52 

7 

1 


2 575.76 

4 

1 


2 719 04 

7 

2 


2 806 99 

7 

2 


2 576.70 

4 



2 719 43 

4 

2 

I 

2 813.29 

9 

2 


2 576.87 

4 

3 

I 

2 720.91 

7 

2 


2 823 28 

7 

2 


2 577.94 

4 

3 

1 

2 723.58 

6 

2 


2 825 56 

6 

1 


2 582.31 

4 



2 724.89 

3 

3 

I 

2 825 69 

4 

1 

n 

2 582.59 

4 

4 


2 724 96 

4 


I 

2 827.89 

4 

1 


2 584.54 

4 

1 


2 726 06 

4 

1 


2 831 56 

3 

4 

n 

2 585.88 

7 



2 726 24 

3 

1 


2 832 44 

6 

1 


2 587 96 

3 

. 


2 727.39 

3 

2 


2 838 12 

6 

1 


2 588.01 

5 

3 


2 727.54 

5 

6 


2 843.63 

5 

1 

n 

2 591.55 

4 

4 


2 728.03 

4 

1 


2 843 97 

7 

2 


2 592 80 

4 

4 


2 730 74 

4 

3 


2 845.60 

4(2) 

2 


2 598.38 

7 

8 

I 

2 733.58 

9 

2 


2 848 72 

4 

1 

CI 

2 599.40 

6 

^■Tia 


2 734.01 

4 

1 


2 851 80 

8 

2 


2 599.57 

3 

. 


2 734 27 

4 

1 

I 

2 858 90 

4 



2 606 83 

5 


I 

2 735.48 

8 

2 


2 863 43 

4 

1 


2 607.10 

7 


II 

2 736.97 

4 

4 

I 

2 863.87 

5 

1 

n 

2 611 88 

8 


1 

2 737.31 

6 

1 


2 866.63 

4 

1 


2 613.84 

8 

8 

II 

2 739.55 

9 

10 

I 

2 869 31 

6 

1 


2 617.62 

6 

6 

1 

2 742.26 

4 

1 


2 872 34 

4 

3 


2 618.03 

4 

1 

1 

2 742.41 

6 

1 

I 

2 874 18 

7 

1 


2 619.08 

3 

2 

11 

2 743 20 

6 

8 


2 877 30 

5 

1 


2 620.42 

3 

2 

I 

2 744 07 

8 

1 


2 887 81 

4 

1 


2 620.70 

3 

2 


2 744 53 

5 

1 


2 894 51 

4 

1 


2 621.67 

ia 

4 

II 

2 746 49 

7 

^■nai 


2 895 04 

4 

1 


2 623.54 

la 

1 

11 

2 746 99 

7 

8 


2 899 42 

4 

1 


2 625.50 

la 

3 


2 749.18 

4 


I 

2 912.16 

8 

2 

u 

2 625.68 

8 

4 

II 

2 749 32 

7 

10 


2 918 03 

5 

2 


2 628.30 

6 

8 

I 

2 750.15 

6 

2 

II 

2 926 58 

7 

3 

I 

2 629 60 

5 

3 


2 750.87 

4 


I 

2 929 01 

7 

1 


2 630 08 

ia 

2 


2 753 29 

4 

5 

I 

2 936 90 

7r 

2 


2 631.05 

la 

4 


2 753.69 

4 

1 


2 937 81 

6 



2 631 33 

ia 

3 

I 

2 754.03 

4 

1 

I 

2 941 35 

8 

3 


2 632 25 

4 

1 

II 

2 755 74 

8 

HifHI 


2 944.40 

1 4 

4 


2 635 82 

MM 

1 

I 

2 756 33 

5(2) 

1 


2 947.66 

1 4 

4 


2 641.65 

3 

1 


2 757 32 

4 

1 

I 

2 947.88 

1 5 

3 


2 651 72 

3 

1 


2 759.82 

4 

1 


2 948 44 

4 

1 


2 656.15 


1 

I 

2 761 79 

5 

2 


2 950 25 

6 

1 


2 664 67 


4 


2 761 81 

4 


I 

2 953 94 

4 

2 


2 666 64 


4 

I 

2 762.03 

5 

1 

I 

2 957 37 

5 

2 


2 666.82 




2 763.11 

4 

1 


2 960 00 

4 

2 


2 679 06 

Ea 

2 


2 764 33 

4 

1 

I 

2 965 26 

5 

2 


2 681.59 

la 


I 

2 766.91 

4 

1 

I 

2 966 90 

6r 

3 


2 684.76 

la 

4 

I 

2 767 52 

7 

5 

I 

2 969 48 

4 

2 


2 689.22 

la 

2 


2 772 08 

4 


I 

2 970.11 

4 

2 


2 689 84 

4 

1 

I 

2 772 n 

6 

1 

I 

2 973.14 

4 

2 


2 692.61 

la 

4 


2 773 23 

4 

1 

I 

2 973.24 

4 

2 


2 694.54 

4 


I 

2 774 73 

4 

2 

I 

2 981.45 

4 

2 


2 696.00 

4 


1 

2 778.23 

6 

1 

n 

2 984.83 

4 

6 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (CoatiaiMd) 

Iron (C!ontinued) 


Wave length. 

Are. 

1 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

I 

2 987.30 

5 

1 


3 171 35 

4 

1 


3 341.91 

4 

1 

1 


2 990 40 

4 

1 


3 175.45 

6 

1 


3 347.93 

4 

1 

I 

2 994.44 

6r 

3 


3 178.01 

6 

1 


3 355.23 

4 



2 999.52 

5 

2 


3 180.23 

8 

2 


3 370.79 

6 

2 


3 000 45 

4 

1 

I 

3 180.77 

4 



3 378.68 

4 

1 

I 

3 000 95 

5 

2 


3 181.53 

4 

i 


3 379 02 

4 

1 


3 007 15 

1 4 

1 

I 

3 184 90 

4 

1 


3 380 12 

5 

1 

I 

3 007.29 

1 4 

I 1 


3 188 84 

5 

1 


3 383 70 

4 

1 


3 008 15 

5 

2 


3 191.66 

5 

1 


3 383 99 

5 

1 

I 

3 009 58 

5 

2 


3 192.81 

5 

2 


3 392 31 

4 

2 


3 011 49 

4 

1 


3 196.94 

4 

2 


3 392.66 

5 

2 

I 

3 017 63 

5 

2 

I 

3 199.53 

6 

1 


3 394.59 

4 

1 

I 

3 018 99 

5 

2 


3 200.48 

6 

1 


3 399 34 

6 

2 

I 

3 020 50 

5 

2 


3 205.40 

7 

1 


3 402 26 

4 

1 

I 

3 020 65 

6r 

3 


3 210 25 

4 

1 


3 404.35 

6(f) 

2 

T 

3 021.08 

6r 

3 


8 210 84 

5 

1 


3 407.46 

7(2) 

4 

I 

3 024 04 

5 

2 


3 211.70 

4 

1 


3 413.14 

7 

3 


3 025.64 

4 

2 


3 212 00 i 

4 i 

2 


3 417.85 

6 

2 

I 

3 025 85 

5 

2 

II 

3 213 32 

4 

2 


3 418 51 

5 

2 

I 

3 026 47 

6 

2 


3 214 05 

8 

2 


3 422 66 

4 

2 


3 030 16 

4 

2 


3 215 94 

5 

2 


3 424 29 

6 

2 


3 031 22 

4 

2 


3 217 39 

4 

1 

I 

3 426 39 

4(2) 

1 

I 

3 031 64 

5 

2 


3 219.58 

5 



3 426 64 

6 

1 

I 

3 037 39 

6 

3 


3 219 82 

4 



3 427 12 

6 

4 


3 040 43 

4 

2 


3 222.07 

6 

3 


3 428 20 

6 

2 

I 

3 041.75 

4 

2 


3 225.79 

S i 

3 

I 

3 440 61 

7r 

4 

I 

3 042 03 

4 

1 

II 

3 227 76 

4 ' 

5 

I 

3 440 99 

6r 

4 

I 

3 042 67 

5 

2 


3 227 82 

4 I 

5 


3 442 37 

4 

1 


3 045 09 

4 



3 228 26 

4 

1 

I 

3 443.88 

6r 

3 

I 

3 047 61 

6 

■ 3 ' 


3 233 06 

5 

2 


3 445 15 

4 

2 


3 053 07 

4 

1 


3 233 98 

6 



3 447.28 

6 

1 


3 055 27 

4 



3 234.62 

5 

‘ 1 


3 450 33 

6 

1 

I 

3 057 45 

6 

3’ 

I 

3 236 23 

5 

1 


3 451 92 

6 

1 

I 

3 059 09 

5r 

3 


3 239 44 

8 

2 

I 

3 452.28 

4 

1 


3 067 12 

4 



3 244 19 

8 

2 


3 459 92 

4 

1 

I 

3 067 25 

6 

‘3 


3 246 97 

4 

1 

I 

3 465 87 

6r 

3 


3 068 18 

4 

1 


3 248 21 

6 

1 


3 468 85 

4 

1 

I 

3 075 73 

5 

3 


3 251 24 

5 

1 

I 

3 475 46 

6r 

3 

I 

3 083 75 

4 

3 


3 254 37 

4 

2 


3 475.65 

4 


I 

3 091 58 

4 

2 


3 257 60 

4 

1 

I 

3 476.71 

5 

'3 

I 

3 099 90 

4 



3 264.52 

4 

1 

I 

3 483 01 

4 

1 

I 

3 099 97 

4 

"a 


3 265 05 

3 

1 


3 485 34 

6 

1 

I 

3 100 31 

4 

2 


3 265.62 

6 

2 


3 489 67 

4 

1 

I 

3 100 67 

4 

3 


3 268 25 

4 


I 

3 490 58 

6r 

4 

I 

3 116 64 

5 

1 


3 271 01 

6 

2 


3 497.11 

4 

2 


3 119 50 

4 

1 


3 280.27 

5 

1 

I 

3 497.84 

5 

3 


3 120 44 

4 

1 


3 282.90 

4 

1 


3 506.60 

5 

1 

I 

3 125 66 

6 

1 2 


3 284.59 

4 

1 

I 

3 513 82 

5 

3 


3 129 34 

4 



3 286 76 

8 

3 

I 

3 521 27 

5 

3 

I 

3 134 11 

5 

1 


3 290 99 

4 

1 


3 524 08 

4 

1 


3 142 45 

4 

1 


3 292 03 

5 

1 


3 524.24 

4 

1 


3 142 89 

4 

1 


3 292.60 

5 

I 1 

I 

3 526.02 

4 

2 


3 143 99 

6 

1 


3 298 14 

5 

1 

I 

3 526.17 

5 

2 


3 151 35 

6 

1 


3 305.98 

8 

3 


3 526.38 

3 



3 157.04 

4 

1 


3 306.36 

8 

3 


3 526.47 

4 

‘1 


3 167.88 

4 

1 


3 314.75 

6 

1 


3 526.67 

6 

1 


3 160.66 

6 

1 


3 323.74 

4 

1 


3 527.80 

4 

1 


3 161.95 

5 

1 


3 328.87 

4 

1 


3 530.38 

4 

1 


3 166.44 

4 

1 


3 337.67 

4 

1 


3 533.01 

4 

1 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Ieon (Continued) 
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WAVE LEHOTH OF THE PRINCIPAL LINES IN THE 
BMIS^ON SPECTRA OF THE ELEMENTS (ContixiuM) 

Iron (Continued) 


4 127 62 
I 4 132 06 
4 134.68 
4 143.42 
I 4 143.87 
1 4 14?. 68 
4 154.82 
4 156.80 
4 175.64 
4 181.76 
4 184.90 
4 187.05 
4 187.81 
4 191.44 
4 198.31 
4 199 10 
I 4 202.03 
4 210.36 
4 216.19 
4 219.37 
4 222.22 
4 225.46 
4 227.44 
4 233.61 
4 235 95 
4 238.82 
4 247.44 
4 250 13 
I 4 250.79 
4 260.48 
I 4 271.77 
4 282.41 
1 4 294.13 
4 299.24 
I 4 307.91 
1 4 315.09 
I 4 325 77 
1 4 337 05 
4 352.74 
4 369.78 
4 375 93 
I 4 383 55 
I 4 404.75 
I 4 408.42 
I 4 415 13 
4 422 57 
4 427.31 
I 4 430 62 
I 4 442.35 
I 4 447 72 
I 4 459.13 
4 461 66 
4 466.56 
4 469.39 
4 476.02 
I 4 482.26 
4 489.75 
I 4 494.57 
1 4 528.62 



1 

1 

I 

4 531:15 

4 


4 547.85 

2 

I 

4 592.66 

3 

I 

4 602.95 

5 

I 

4 607.66 

1 


4 611.29 

2 


4 619.30 



4 630. 13 

mm 

I 

4 632.92 

mm 


4 638.02 



4 647.44 

4 

I 

4 654 50 

4 


4 667.46 

3 


4 678.86 

3 


4 691.42 

5 

I 

4 707 28 

6 


4 710.29 

3 

I 

4 733.60 

1 


4 736.78 

3 


4 741.53 

2 


4 786.81 

1 


4 789.66 

4 

I 

4 859.75 

3 

I 

4 871 33 

4 

I 

4 872.15 

2 

I 

4 878.22 

2 

I 

4 890.77 

4 

I 

4 891.60 

6 

I 

4 903.32 

10 

I 

4 919.00 

10 

I 

4 920 52 

3 

I 

4 938.83 

4 

I 

4 957.31 

4 

I 

4 957.61 

10 


4 966.10 

3 


4 983.86 

10 

I 

4 994 14 

2 


5 001.87 

2 

I 

5 006.13 

2 

I 

5 012 07 

2 


5 041.08 

10 

I 

5 041.76 

10 

I 

5 049.83 

1 

1 

5 051 64 

10 ! 

I 

5 079.23 

2 

I 

5 079.74 

2 

I 

5 083.34 

1 

I 

5 098.71 

2 

I 

5 107.65 

2 


5 110 42 

3 

I 

5 123 73 

2 

I 

5 127.36 

3 


5 133.68 

3 

I 

5 139 27 

4 

I 

5 139 48 

4 

I 

5 150.84 

1 

I 

5 151 92 

5 


5 166 29 

6 


6 167.49 


II 5 169.03 
I 5 171.60 
I 5 191 .46 
I 5 192.35 
I 5 194.95 
I 5 198.72 
I 5 202.34 
I 5 216 28 
5 227.19 
I 5 232.95 
5 242 50 
I 5 266 57 
I 6 269 54 
I 6 270 36 
I 5 281.80 
I 6 283.63 
I 5 302.31 
I 5 324.19 
I 6 328.04 
i 6 328.54 
5 341.03 
I I 5 371.50 
5 383.37 
I 5 397 18 
I 5 405.78 
5 415.19 
5 424.06 
I 5 429.70 
I 5 434.53 
I 5 446.92 
I 5 455.61 
I 5 473.91 
I 5 497.52 
I 5 501 47 
I 5 506.78 
5 563.61 
I 5 569.63 
I 5 572 85 
I 5 576.10 
I 5 586.77 
5 598.30 
I 5 615.66 
I 5 624.55 
I 5 658.83 
5 701.55 
I 5 709 39 
5 717 85 

5 731.77 

6 763 01 
5 862 35 
5 883 84 
5 014.16 
5 030 17 
5 934.68 
5 952.74 


6 027.06 
6 065.49 
6 136.62 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THl 
EMISSION SPECTRA OF THE ELEMENTS (Contiilued) 

Ikon (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc, 

Spark. 

Wave length. 

Arc. 

6 137 70 

4 

3 

7 068.42 

5 


8 999.5 

4 

6 157.73 

2 

1 

I 7 090.41 

6 


9 079.6 

4 

I 6 173.34 

3 

1 

I 7 130 95 

10 


9 088.2 

4 

6 191.57 

5 

3 

I 7 164.48 

9 


9 089.4 

4 

I 6 213.44 

3 

1 

7 187.34 

10 


9 100.5 

2 

6 230.73 

5 

3 

I 7 207 42 

10 


9 118.9 

4 

6 246 34 

4 

1 

I 7 239.90 

4 


9 210.0 

2 

6 252 57 

4 

2 

I 7 288.78 

4 


9 258.5 

3 

I 6 265.14 

4 

1 

I 7 293.08 

6 


I 9 850.5 

1 

I 6 297.80 

3 


7 386 40 

4 


9 738.7 

2 

I 6 301.52 

5 

1 

I 7 389 43 




2 

6 318.03 


1 

I 7 411.19 



10 144. 

3 

I 6 335 34 


1 

I 7 445.78 


IHH 

11 641. 

3 

6 336 84 


1 

I 7 495.10 



11 884. 

5 

6 393 61 


2 

7 511.05 



11 975. 

8 

6 400.02 


3 

7 531 18 


||H 

12 034. 

3 

6 408.04 



I 7 568 93 



13 564. 

5 

6 411.67 


1 

7 586 07 


HH 

13 899. 

5 

6 421 36 


1 

7 664.30 


HU 

14 237. 

4 

I 6 430 86 


1 

7 748.29 



14 288. 

4 

6 462.74 



7 780 60 

5 


14 402. 

10 

6 494.99 


‘ 3‘ 

7 832 24 

6 


14 513. 


6 546.25 


1 

I 7 937.18 

9 


14 558. 

4 

6 569 23 



7 945 89 

7 


14 711. 

2 

6 592 92 


' i' 

I 7 998 98 

6 


14 828. 

a 

6 609.12 



I 8 046.09 

5 


15 054. 

2 

6 663 45 



8 085,21 

5 


15 213. 

4 

6 678.00 



8 220.42 

7 


15 296. 

4 

6 750.16 



I 8 327.06 

8 


15 396. 

3 

6 828.61 



I 8 331.95 

6 


15 625. 

EH 

6 841.36 



I 8 387 79 

8 


15 771. 

4 

6 843.68 



I 8 468.42 

7 


15 815. 

3 

6 855.18 


I 

I 8 661.92 

6 


15 821. 

3 

6 885.77 



I 8 688.64 

7 


16 166. 

2 

6 916.71 



I 8 824.25 

6 


16 317. 

2 

6 945.21 



8 838.4 

2 


25 987. 

3 

6 978.86 

7 


8 866.9 

3 


26 229. 

2 


Krypton 


Wave length. 

Geissler 

tube. 

Wave length. 

Geifisler 

tube. 

Wave length. 

1 

Geiaeler 

tube. 

2 227.9 

6 

2 320.8 

6 

2 413.9 

9 

2 237.0 

5 

2 329.2 

8 

2 415.0 

9 

2 245 8 

6 

2 344.5 

8 

2 418.2 

10 

2 273.1 

6 

2 359 9 

10 

2 420 2 

10 

2 277.4 

7 

2 362.9 

8 

2 426.4 

9 

2 282.8 

10 

2 371 5 

8 

2 428 3 

10 

2 287.7 

10 

2 375 6 

10 

2 439 2 

8 

2 300.3 

8 

2 392 8 

7 

2 442 6 

7 

2 301 6 

8 

2 394.0 

8 

2 446.5 

8 

2 211.9 

8 

2 398.3 

10 

2 452 3 

6 

2 314.1 

8 

2 406 3 

6 

2 453 3 

6 

2 315.4 

9 

2 408.5 

7 

2 456.1 

8 

2 316.2 

10 

2 409.1 

8 

2 457 7 

8 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OP THE ELEMENTS (Continued) 

Krypton (Continued) 


Waire length. 

Geiasler 

tube. 

Wave length. 

Geiialer 

tube. 

Wave length. 

Geiader 

tube. 

2 459.6 

7 

3 679.5 

4 

4 489 9 

4 

2 464.8 

8 


7 

4 501 0 

7 

2 478.9 

4 

3 686.1 

6 

4 502 2 

9 

2 506.6 

9 


5 

4 523.1 

5 

2 592 5 

5 

8 718.0 


4 524 6 

4 

2 620 4 

4 

3 718.6 

8 

4 656 6 

4 

2 639 8 

4 

3 721.3 

7 

4 577 2 

6 

2 648 2 

4 

3 735 8 

5 

4 582 7 

4 

2 681.2 

4 

3 741.69 



5 

2 712 4 

8 

3 744.8 

9 

4 619 12 

6 

2 795.8 

5 

3 764 2 

5 

4 624 28 


2 816 5 

6 

3 778 11 


4 633 88 

5 

2 833 0 

6 




5 

2 892.2 

5 

3 796.9 


4 671 28 

10 

2 967.3 

5 

3 860.4 



4 

3 046 9 

5 

3 863.8 



4 

3 063 1 

5 

3 875.4 



4 

3 124 4 

6 

3 894.7 


4 738.96 

7 

3 141 3 

6 

3 906 2' 


4 762 45 

5 

3 189 1 

7 

3 912 3 



6 

3 191 2 

6 

3 917 6 

6 

4 807 0 

4 

3 200 4 

6 

3 920 4 

8 


3 

3 207 8 

8 

3 954 7 


5 498 0 

3 

3 239 5 

6 

3 994 8 



4 

3 240 4 

6 

3 997 9 



6 

3 245 7 


4 044 6 


5 570 29 p 


3 264 8 

8 

4 050.5 


5 633 0 

6 

3 268 5 

7 

4 057 01 


5 660 1 

3 

3 311 5 

6 

4 065 05 


5 681 9 

6 

3 320 3 

10 

4 088 36 


5 870 92 p 


3 325.7 

9 

4 098 7 


6 056 1 

2 

3 330 7 

7 

4 109 2 


6 456 3 

5 

3 351 9 

6 

4 145.12 

6 

6 904 6 

5 

3 405 1 

7 

4 273 97 

10 

7 587 40 

10 

3 439 5 

6 

4 282 97 

4 

7 601 55 

10 

3 446 5 

7 

4 292 94 


7 685 22 

7 


6 

4 300 5 


7 694.53 

8 

3 470 0 

7 

4 318 0 


7 854 81 

7 

3 474 6 

7 

4 318 55 

8 

8 059 47 

4 

3 488 6 

8 

4 319.58 


8 104 33 

7 

3 503 2 

6 

4 355 47 


8 112 89 


3 507 4 

9 

4 362 6 

9 

8 190 02 

6 

3 535 3 

6 


10 

8 263 22 

4 

3 589 6 

7 

4 399 9 

6 

8 281 02 

8 

3 599 9 


4 436 8 

4 

8 298 07 

6 

3 607 9 

9 

4 453 91 


8 508 85 

2 

3 631 9 


4 463 68 


8 776 78 

3 

3 653 96 

10 

4 475 0 

4 

8 928 72 

1 

3 669 0 

9 






Lanthanum 


Wave length. 

Arc.* 

Spark. 

Wave length. 

Arc. 

Spark. 

Wavelength. ! 

Arc. 

Spark 

2 297.8 

1 •• 

7 

2 476 7 


7 

2 651.7 ' 


8 

2 379 4 


10 

2 610 34 1 

4 “ 

5 

2 808.36 

6‘ 

3 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Lanthanum (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

j Spark. 

Wave length. 

Arc. 

1 

Spark. 

3 m.7 


10 

4 383.45 

6 

8 

5 808.32 

5r 

1 

3 245.12 

6 

4 

4 385 18 

5 

4 

5 821.99 

6r 

1 

3 249 35 

5 

3 

4 427.58 

7 

8 

5 823.83 

4r 


3 265.65 

6 

4 

4 429.90 

10 

10 

5 829 73 

4r 


3 303.11 

6 

5 

4 452.17 

6 

1 

5 845 03 

4r 


3 337.49 

8 

10 

4 522 38 

9 

10 

5 848 36 

4r 


3 344.56 

8 

7 

4 525.29 

6 

8 

5 855.59 

4r 


3 380.91 

^ < 

10 

4 526.11 

8 

8 

5 863.70 

5r 1 

2 

3 517.1 1 

1 

10 

4 549.50 

6 

1 

5 880.63 

5r 

2 

3 645.41 

6 

8 

4 558.45 

7 

5 

5 894.83 

4r 1 


3 650.17 

5 

4 

4 667.90 

6 

1 

6 930.59 P 

6r 

3 

3 713 55 

5 

6 

4 670.02 

6 

1 

6 038.59 

4r 


3 715.52 

5 

4 

4 574 85 

8 

5 

6 068 74 

4r 


3 759 07 

8 

10 

4 580.06 

6 

3 

6 108 49 

6r i 


3 790.82 

8 

10 

4 613 38 

6 

5 

6 111.74 

4r 1 


3 794.76 

8 

10 

4 619.83 

5 

6 

6 126 09 

4r 

3 

8 840 70 

5 

5 

4 655.49 

7 

10 

6 129 57 

5r i 

3 

3 849.00 

6 

10 

4 662.51 

6 

4 

6 134 42 

5r 


3 871 63 

8 

10 

4 663.76 

5 

8 

6 165 73 

5r 


3 886.34 

7 

10 

4 668 90 

5 1 

8 

6 249.94 p 

7r 

6 

3 916.03 

i 7 

10 

4 671.81 

4 

5 

6 262.29 

6r 

6 

3 921.54 

7 

10 

4 692.49 

5 

5 

6 266.06 

4r 

1 

3 929 21 

8 

10 

4 728 41 

7 

3 

6 293 60 

4r 

2 

3 949 10 P 

10 

10 

4 740.27 

8 

5 

6 296 11 

5r 

5 

3 988.52 

10 

10 

4 743 08 

8 

10 

6 320 39 

5r 

5 

3 995.75 

10 

5 

4 748.72 

6 

5 

6 325.93 

5r 

1 

4 025.87 

6 

4 

4 809 00 

6 

3 

6 390 48 

5r 

7 

4 031.70 

7 

10 

4 824 06 

6 

1 4 

6 394.24 

6r 

6 

4 042 92 

8 

10 

4 860 90 

6 

3 

6 399.04 

5 

5 

4 050 06 

6 

10 

4 899.92 

7 

4 

6 411.00 

10 

3 

4 667 39 

6 

8 

4 920.98 

7 

6 ( 

6 454.53 

6 

1 

4 077.35 p 

10 

10 

4 921.80 

7 

5 

6 456 00 

6r 

3 

4 086.71 

10 

10 

4 986.83 

6 

2 

6 526.98 

8 

4 

4 069 55 

7 

10 

4 999.46 

6 

3 

6 543.17 

8 

1 

4 123 23 p 

10 

10 

5 106.22 

6 

1 

6 578.54 

5 

3 

4 141 75 

10 

10 

5 114 54 

6 

3 1 

6 616 60 

1 4 


4 151.97 

8 

10 

5 122 96 

5 

3 

6 650 81 

4 


4 162.78 

4 

5 

5 183 41 

8 

5 

6 661.41 

4 

1 

4 192.34 

7 

8 

5 301.96 

6 

1 

6 671.41 

4 

2 

4 196 55 

10 

10 

5 455 14 p 

6 

1 

6 709.51 

4 


4 204.04 

5 

4 

5 464.39 

5 

1 

6 753 07 

4 


4 217 55 

6 

10 

6 501 36 

6r 

1 

6 774 28 

6 

3 

4 230 95 

4 

6 

5 641 26 

4r 

j 

6 925 26 

3 


4 238 39 

10 

10 

5 588.34 

4r 

' 

7 066 21 

5 


4 249.99 

5 

6 

5 648 25 

5 

1 

7 068 34 

4 


4 263 59 

6 

8 

5 740 65 

6r 

1 

7 161 22 

4 


4 269 49 

6 

10 

5 744 41 

5r 


7 282 33 

5 


4 275.64 

4 

4 

5 761 84 

6r 1 

1 I 

7 334 17 

5 


4 286.95 

8 

10 

5 769 07 

7r 1 

i 

7 346.34 

4 


4 296.06 

9 

8 

5 769.36 

7r ! 

1 

7 483 48 

4 


4 322 53 

6 

5 

5 769 97 

5r 


8 324 69 

3 


4 333 80 

10 

10 

5 789.23 

6r 

l’ 

8 346.55 

3 


4 334.97 

6 

8 

5 791.33 

7r 

1 

8 545.43 

3 


4 354.39 

8 

10 

5 797.69 


2 

8 674.38 

3 


4 378.09 

7 

4 

I 

5 806.76 

or 1 

' i 

8 748.42 

2 
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9rAVE LENGTH OF THE PRINCIPAL LINES IN THl 
EMISSION SPECTRA OF THE ELEMENTS (CoaUmt^i 
Lxad 


Wiave length. 

Aro« 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Am 

Spark. 

884. 


5 

2 059. 

7r 

10 

3 176.5 


10 

890. 


3 

2 060. 

7r 

7 

8 572.74 

5r 

10 

894. 


5 

2 088.2 

8r 


3 639.58 p 

Km 

lOr 



7 

2 115.0 

5r 


3 683.47 p 

3r 

lOr 

927. 


7 

2 159 6 

3r 


3 739.95 

Mm 

4r 

954. 


3 

2 170 0 P 

6r 

2r 

3 854.0 

.. 

10 



3 

2 175.6 

4r 


4 019.64 


10 



10 

2 203 5 P 

3 

4r 

4 057.88 p 


lOr 

1 166. 


7 

2 237.42 

3r 

2r 

4 062.15 

H 

10 



7 

2 246.90 

6r 

4r 


la 

10 

1 213. 


3 

2 332.47 

4r 

2 

4 242.5 


10 

1 232. 


7 

2 393.81 

5r 

3r 

4 245.2 


10 

1 250. 


10 

2 401.94 

4r 

3 

4 386. 


10 

1 267. 


7 

2 411.75 

4r 

2 

5 005.45 

il 

2 

1 316. 


10 

2 443 86 

4r 

• 4 

5 608.8 

H 

10 

1 349 


3 

2 446 20 1 

4r 

4 

5 895.7 



1 434. 


10 

2 476.39 1 

4r 

2r 




1 534. 


7 

2 577.28 1 

6r 

3r 

7 228 98 

il 


1 554 


10 

2 613.68 

Sr 

1 3r 

10 291. 



1 660. 


2 

2 614.20 

6r 

5r 

10 500. 

10 


1 671. 


2 

2 683.17 

lOr 

' lOr 

10 651. 

6 


1 682 5 p 

6 

2 

2 802 01 

5r 

! lOr 

10 888. 

1 


1 726. 

6 

2 

2 823 20 

4r 

lOr 

10 971. 

8 


1 781. 


2 

2 833.07 p 

6r 

1 lOr 

12 564. 

4 


1 796.5 

6‘ 

3 

2 873.32 

6r 

I lOr 


4 


1 822. 

8 

3 

3 043.87 

1 

10 

14 744. 

3 


1 869. 


5 

3 137 8 


10 

15 315. 

3 



Lithium 


I 

2 394 4 

Ir 


I 

4 148. 



18 566. 

2 



2 425.6 

3r 


1 

4 273.3 

5 

2 

I 17 552. 

2 


I 

2 475. 

4r 


I 

4 602.0 

9r 

10 

18 697. 

5 


I 

2 562 5 

5r 


1 

4 603.0 

9r 

10 

I 19 290. 

1 


I 

2 741.3 

6r 

2r 

I 

4 636. 

3 


23 991. 

2 


I 

3 232.7 p 

8r 

8r 

I 

4 971 9 

7 

4 

I 24 467. 

8 


I 

3 719. 

3 


I 

6 103.6 

lOr 

10 

I 26 875. 

2 


I 

3 794. 

5 


I 

6 240.6 

1 


26 891, 

1 


I 

3 915. 

2r 

”i 

I 

6 707.86 P 

lOr 

'iOr 

I 40 475. 

1 


r 

3 985 7 1 

3 


I 

8 126 4 

10 1 


I 74 360. 

1 


I 

4 132 3 

5 

’’i' 

I 12 232. 

1 






Lutecium 


2 578 79 

4 

5 

2 963 33 


10 

3 281.75 

10 

5 

2 603 32 


10 

2 969 81 

6 

10 

3 312 12 

10 

5 

2 615 42 

10 

10 

3 020 56 

4 

10 

3 359 59 

10 

5 

2 657.83 

4 

10 

3 056 74 

mm 

10 

3 376 54 

10 

6 

2 754 19 

4 

10 

3 057.96 


10 

3 397 02 p 

10 

10 

2 772.60 


10 

3 077.62 


10 

3 472.49 p 

10 

10 

2 796.64 

4 

10 

3 081.48 

9 

3 

3 507.40 

10 

10 

2 847.50 

5 

10 

3 118 42 

7 

3 

3 508.41 

10 

■1 

2 894 86 p 

10 

10 

3 191.78 

2 


3 544.93 

i 


2 900.32 

10 

10 

3 198.13 

Hi 


3 554.43 p 

10 1 

El 

2 911.40 p 

10 

10 

3 254 31 

mi 

10 

3 667.84 

10 


2 951.68 

3 

8 

3 278 96 

H 

4 

3 623.97 

10 

II 
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WAVE XEMrOTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Lutecium (Continued) 


length. 

Arc. 

Sl>wk. 

Wavelength. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

3 636.26 

10 

3 

4 830.52 

4 

1 

6 160.00 

6 

1 

3 647.77 

5 

2 

4 904.87 

5 

1 

6 199 73 

6 


3 684.34 

4 


4 964 13 

10 

3 

6 221 88 

10 

4 

3 841 15 

7 

2 

5 001.14 

6 

1 

6 235 39 

5 

1 

3 876.65 

10 

10 

5 135.11 

10 

1 

6 242 42 

7 

1 

4 054 4d 

5 

2 

5 402 57 

10 

1 

6 345 44 

7 


4 124.73 

10 

5 

5 476 70 

10 

10 

6 463 16 1 

10 

3 

4 184 24 

10 

10 

5 736.54 

10 

1 

8 623.16 

10 


4 281.03 

5 

1 

5 775 39 

6 


6 793.80 

6 


4 296.03 

5 

1 

5 983.65 

10 

“i' 

6 917.28 

7 ■ 


4 518.54 p 

10 

5 

5 984.11 

10 

1 

7 031.18 

4 


4 658.00 

10 

3 

6 004.54 

10 

1 

7 125.8,5 

7 


4 785.45 

5 

3 

6 055 06 

6 






Magnesium 



1 231.6 


2 

II 

2 802.71 p 

lOr 

lOr 

I 

4 571 12 

5 

2 


1 320.9 


5 

I 

2 846.78 

4 

1 

I 

4 703 07 

10 

5 


1 323.2 


4 

I 

2 848.42 

5 

1 

II 

4 789 6 


5 

n 

1 736. 

1 

6 

I 

2 852.13 P 

lOr 

lOr 

II 

4 861 1 


5 

n 

1 737. 

2 

7 


2 915.5 

Z 

8 

I 

5 167 33 

8r 

10 


1 741. 

5 


IT 

2 928.7 

3 

10 

1 

5 122 68 

lOr 

10 


1 744 

5 


II 

2 936.6 

4 

lOr 

I 

5 183.60 

lOr 

10 

a 

1 750.9 


6 

I 

2 936 8 

4 


I 

6 528 48 

10 

5 

11 

1 753 6 


6 

I 

2 938 5 

5 


I 

6 711 13 

5 

1 

I 

1 828. 

3 


I 

2 942 06 

6 

2 

I 

6 318 5 

2 



1 856 

6 


I 

3 091 09 

8r 

1 

II 

6 347 1 

4 



1 864 

4 


I 

3 093,06 

8r 

2 

I 

7 658 

2 



1 886. 

5 


I 

3 096.92 

lOr 

2 

II 

7 877 1 


4 


1 931. 

6 


IT 

3 104.7 


10 

n 

7 896 3 


5 

I 

2 026 

6 

6 

II 

3 104.8 


10 

I 

8 806.8 

5 


II 

2 660.76 


5 

I 

3 329.94 

8 

3 

I 

8 929. 

2 


II 

2 660 82 


6 

I 

3 332.17 

10 

5 


9 224. 

1 


I 

2 668 2 

3* 


I 

3 336.69 

10 

8 

I 

9 268. 

3 


I 

2 669 7 

6 


11 

3 535.0 


5 

I 

10 813. 

3 


I 

2 672.6 

8 ; 


II 

3 538 8 


6 

I 

10 963. i 

1 


I 

2 693 8 

2 1 


I 

3 829.36 p 

8r I 

lOr 

I 

10 970 1 

3 


1 

2 695 8 

4 


I 

3 832.17 p 

lOr i 

lOr 


11 054 7 

2 


I 

2 698 2 

5 


I 

3 838.29 

lOr ' 

lOr 

I 

11 828. 

10 


I 

2 733 55 

4 1 

1 

II 

3 848.2 


7 

I 

12 083. 

6 


I 

2 736 6 

4 

1 

II 

3 850.4 


6 

I 

14 877. 

10 


I 

2 776 71 

6r 

6r 

I 

4 167 6 

4 ’ 

1 

I 

15 028. 

6 


I 

2 778 29 ' 

6r 

6r 

I 

4 351 9 

8 

2 

I 

15 759 

1 


I 

2 779.85 

8r 

8r 

II 

4 384 6 


8 

I 

15 768. 

4 


I 

2 781.43 

6r 

6r 

II 

4 390.6 1 


10 

I 

17 108. 

6 



2 782 99 

6r 

6r 

II 

4 428.0 


7 

I 

23 963. 

1 


n 

2 790.83 

4 

lOr 

II 

4 434 0 


8 

I 23 977. 

1 


n 

2 795.64 P 

lOr 

lOr 

II 

4 481. 


10 

I 23 991. 

1 


n 

2 798.0 


10 





L 





Manganese 



■ 

Bi 

HPHI 


5 

1 892.0 


4 


H 




5 



5 


mm 

19 



6 

1 962.1 


3 


m 

m 

HiB 


10 

1 993. 


6 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (C<iiitiniied) 

Manganese (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

WavcIengtL j 

Are. 

SparL 

II 

2 452.52 

2r 

10 

I 

3 S'^O.IO 

4r 

3 

I 

4 709.70 

7 

2 


2 575.51 

5 

1 

1 

3 677.88 

8r 

5 

I 

4 727 46 

7 

2 

n 

2 676.12 P 

5r 

lOr 

I 

3 586.55 

5 

6 

1 

4 739.00 

5 

2 


2 692.95 

5 

1 

1 

3 607.52 

8 

3 

1 

4 754.05 

10 

8 

n 

2 693.73 p 

r4r 

lOr 

I 

3 608.48 

6 

3 

I 

4 761.53 

5 

2 

u 

2 606 69 p 

5r 

lOr 

I 

3 610.30 

6 

3 

1 

4 762.38 

9 

4 


2 618.15 

4 

8 

I 

3 806.86 

6 

8 

1 

4 765.86 

5 

2 


2 625 6 


8 

I 

3 809 60 

6 

6 

1 

4 766.42 

6 

3 


2 632 35 

1 

8 

I 

3 823 51 

4r 

6 

1 

4 783.43 

10 

4 


2 638.17 

1 

5 

I 

3 823.90 

4 

4 

I 

4 823.52 

10 

4 


2 655.8 


5 

1 

3 833.87 

6 

4 


4 965 86 

5 

1 


2 672.68 

1 

5 

1 

3 834.36 

6r 

8 


5 196.60 

5 

1 


2 696 36 

1 

5 

1 

3 839.77 

4 

6 


5 255 33 

5 

2 


2 701.70 

3 

5 

I 

3 841.09 

4 

6 

I 

5 341.07 

10 

8 


2 705.74 

2 

8 

I 

3 843.99 

6 

4 


5 377.63 

8 

3 


2 711 6 


5 


3 985.24 

4 

3 


5 394.68 

7 

2 

I 

2 794.82 

6r 

5r 

I 

4 018.11 

8 

8 


5 399.51 

8 

3 

I 

2 798 27 

6r 

5r 

I 

4 030 76 P 

6r 

lOr 

I 

5 407.43 

7 

2 

I 

2 801.08 

6r 

5r 

I 

4 033.07 p 

8r 

lOr 


5 413.70 

7 

2 


2 879.49 

1 

5 


4 033 63 

3r 

3 

1 

5 420.37 

7 

3 


2 886.68 

2 

6 

I 

4 034.49 p 

8r 

lOr 


5 432.56 

e 

1 


2 889.52 

3 

10 

I 

4 035 73 

5r 

8 

I 

5 470 64 

8 

2 

I 

2 914.61 

8(2) 

1 

I 

4 041 37 

8r 

10 

I 

5 481.40 

6 

1 

I 

2 925.59 

6(2) 

1 


4 045.20 

4 

5 


5 505 88 

6 

1 

u 

2 933 06 

5 

10 

I 

4 048.76 

4 

8 

I 

5 516.77 

8 

2 

11 

2 939 31 

6 

10 

I 

4 055 65 

8 

8 

I 

5 537 75 

7 

2 

I 

2 940 39 

6 

1 

I 

4 079.25 

6 

5 


5 551 99 

5 

1 

II 

2 949 21 

6 

10 

I 

4 079 43 

6 

5 


5 567.77 

4 

/ 

I 

3 044 57 

4 

2 

I 

4 082.95 

6 

6 


5 738.28 

4 


1 

3 054 38 

4 

2 

1 

4 083.64 

6 

6 


5 780 17 

5 


1 

3 062.13 

4 

1 


4 131.12 

4 

4 


5 848.97 

3 


1 

3 079.63 

5 

1 


4 176.60 

4 

4 

I 

6 013.50 

10 

‘ l' 


3 110.69 

5 

1 


4 189.99 

4 

4 

I 

6 016.64 

10 i 

1 

I 

3 148 19 

4 

1 

I 

4 235.14 

8 


I 

6 021.79 

10 

1 

I 

3 178 53 

8 

1 

I 

4 235.29 

8 

10 ’ 


6 078 40 1 

3 


I 

3 212 89 

6 

2 

I 

4 239 73 

5 

! 5 


6 382.19 

3 



3 228.10 

5 

3 

I 

4 257.67 

5 

4 


6 440.97 

5 


I 

3 236 79 

6 

3 

I 

4 265.92 

5 

! 5 


6 491.71 

7 


I 

3 243.79 

4 

2 

I 

4 281.10 

5 

5 


6 605.57 

4 


I 

3 248.52 

4 

3 


4 374.94 

4 

2 


6 942.55 

5 


I 

3 256.14 

4 

2 

I 

4 414 87 

8 

6 


6 989 94 

4 


I 

3 258 42 

4 

2 

I 

4 436.36 

! 7 

5 


7 069.86 

4 



3 317 30 1 

6n 

1 

I 

4 451.59 

9 

3 


7 151.33 

8 



3 320.70 

4 

1 

I 

4 453 01 

5 

3 


7 184.29 

5 



3 330 67 

4 1 

3 

I 

4 455.02 

6 

3 


7 247.83 

5 


I 

3 442 00 

5 

10 

I 

4 453.32 

6 

3 


7 283.80 

6 


I 

3 460 33 

3 1 

10 

I 

4 456.82 

5 

3 


7 302.92 

6 


I 

3 474 14 

4 

10 

I 

4 457.04 

5 

2 


7 326.55 

7 


I 

3 482 92 

4 

10 

I 

4 457.55 

6 

4 


7 646.34 

3 


I 

3 488 69 

4 

10 

I 

4 458.27 

6 

5 


7 680.20 

5 


I 

3 495 84 

5 

6 

I 

4 461 09 

6 

4 


7 710.2 

5 


I 

3 631 84 

4r 

2 

I 

4 462.03 

9 

8 


7 712.4 i 

5 


I 

3 632.00 

5r 

3 

I 

4 464.68 

7 

6 


7 764.8 

5 


I 

3 532 11 

5r I 

3 

I 

4 470 14 

7 

1 4 


7 821.3 

2 


I 

3 647.79 

5r 

4 

I 

4 472 80 

7 

3 


7 942.9 

2 


I 

3 648.02 

4r 

3 

I 

4 490.09 

5 

3 


8 212.4 

2 


I 

3 548.19 

4^ i 

3 

I 

4 498.90 

7 

4 


8 654.6 

2 


I 

3 669.50 

6r 

5 

I 

4 502.22 

7 

4 

I 

8 670.8 

2 


I 

3 569.80 

8r 

4 


4 626.54 

5 

2 

I 

8 672.1 ‘ 

2 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Manganese (Continued) 


Wave length. 

Arc, 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

J 8 703.7 

3 


I 13 294 

5 


I 13 997. 

10 


1 8 740 9 

3 


I 13 318 

3 


14 970. 

3 


11 378. 

2 

— 

13 418 

8 


15 218. 

8 


11 614. 

4 

1 .. . 

13 500 

10 


15 263. 

10 


11 782. 

6 


I 13 628 

10 


15 965 

10 


12 307. T 


1 ’ . . 

13 685. 

8 


17 336 

8 


I 12 900. 

12 976. 

8’ 

4 


I 13 864 

10 

1 . 

17 608. 

2 



Mercury 


I 

1 269 7 


5 

I 

3 021 50 

5 

4 

I 

6 072 63 

5 


1 827. 


5 

I 

3 125 6 

8 

8r 


6 123.47 

6 


1 592 


8 

I 

3 131 56 

7 

5r 

I 

6 234 35 

8 


1 599 


7 

I 

3 131.84 

7 

4r 

I 

6 907.5 

10 

II 

1 650 p 


10 

I 

3 341 48 

6 

5 

I 

7 082.0 

4 


1 677 9 


10 

1 

3 650 15 

10 

9r 


7 729.2 

6 


1 738 3 


8 

1 

3 654.83 p 

7 

6 

I 

10 140. 

10 


1 798.7 


9 

1 

3 662 87 

4 

4 

1 

11 287. 

9 

I 

1 849. P 

10 

10 

1 

3 663.27 

6 

5 

I 

11 888. 

1 

U 

1 942 p 

10 

5 

1 

3 906 4 

6 


1 

13 570. 

6 

n 

2 224 7 

4 

4 


3 983 99 

6 

8 

I 

13 673. 

8 

I 

2 378 3 

3 


I 

4 046 56 

10 

lOr 

I 

13 950. 

4 

I 

2 399 4 

3 


I 

4 077.8 

7 

5r 


15 295. 

5 

I 

2 482 7 1 

3 


I 

4 339 23 

6 

1 

I 

16 921. 

2(8) 

I 

2 534.8 

4 

' 2 ' 

I 

4 347.50 

6 

1 

I 

17 073. 

2 

I 

2 536 P 

lOr 

lOr 

I 

4 358 34 

10 

lOr 

I 

17 110. 

2 

I 

2 652 0 

6 

2 

I 

4 916 0 

5 

1 


18 333. 

1 


2 698 9 

3 



4 960 3 

5 



19 701. 

1(8) 

I 

2 752 8 

4 

‘ 4 

I 

5 460 73 

lOr 

iOr 

I 

23 253. 

1 

I 

2 803 5 

4 


I 

5 675 8 

5 



36 492. 

2 

11 

2 847.7 

I .. 

i "’s' 

I 

5 769 60 

10 

'5 

1 I 39 425. 

10 

I 

2 893 6 

l 5 

1 6 

I 

5 790 66 

10 

5 


40 159. 

8 

I 

2 967.28 

5 

8r 









Molybdenum 


1 377. 


1 

II 2 911 91 

5 

10 

3 504 41 

6 

2 

1 548. 


4 

U 2 923.40 

4 

10 

3 524.62 

2 

7 

1 692. 


2 

3 087.61 

2 

10 

3 614 25 

8 

3 

1 697. 


4 

3 116.08 

1 

8 

3 635.15 

2 

10 

1 809.8 


7 

3 121.99 

2 

10 

3 651.14 

1 

8 

2 538.46 

2 

10 

I 3 132.60 

lOr 

2 

II 3 688.33 

1 

10 

n 2 638.75 

3 

10 

2 158.16 

9r 

2 

II 3 692 66 

2 

9 

H 2 644.33 

2 

10 

I 3 170.35 

IGI 

2 

II 3 702.56 

2 

8 

II 2 660.58 

2 

10 

I 3 193.98 


2 

I 3 798.26 P 

lOr 

lOr 

2 672.84 

2 

10 

3 208.85 

WM 

2 

3 833.76 

7 

3 

II 2 684.13 

3 

10 

3 292.32 

1 

10 

I 3 864.12 p 

lOr i 

10 

II 2 701.42 

2 

10 

3 325.67 

Wm 

1 

I 3 902.96 p 

lOr 

10 

2 775.40 

3 

10 

I 3 327.30 

Em 

1 

II 3 941.50 

1 

10 

2 780.04 

3 

10 

3 344.75 

8 

2 

3 961.49 

3 

10 

n 2 816.15 P 

5 

10 

3 347.02 

6 

1 

4 069.91 

9 

8 

H 2 848.21 p 

5 

10 

I 3 358.12 

9 

2 

4 084.39 

8 

3 

2 853.19 

1 

10 

I 3 384.62 

8 

2 

I 4 102.16 

7 

3 

n 2 871.50 p 

4 

10 

3 402.81 

1 

8 

4 143.56 

9 

5 

9 903 07 

i2 

10 

3 447.13 

m 

3 

4 185.82 

8 

4 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Molybdenum (Continued) 


Wavelength. 

Arc, 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

4 188 32 

10 

5 

4 731 45 

10 

7 

6 357.21 

5 

3 

4 232.61 

10 

5 

4 760.20 

9 

9 

6 424.37 

8 

8 

4 250.69 

1 

10 

4 819.26 

10 

4 

6 519 84 

4 

3 

4 261.86 

lOr 

2 

4 830.52 

10 

4 

I 6 619.15 

9 

8 

4 276.92 

10 

5 

4 868 03 

5 

2 

6 650.38 

7 

1 

I 4 277.26 

10 

6 

4 979.12 

5 

2 

I 6 733.99 

7 

1 

II 4 279.03 

2 

10 

I 5 172 94 

9 

1 

6 746.28 

5 

1 

I 4 292.21 

9 

4 

I 5 174.15 

9 

2 

6 838.95 

4 


I 4 293 24 

10 

4 

I 5 238.20 

7 

3 

6 886 37 

4 


I 4 293 89 

9 

3 

I 5 240 94 

6 1 

3 

6 914 05 

6 


4 326.14 

9 

4 

I 5 360.59 

10 

8 

6 989.01 

4 


11 4 363 65 

1 

10 

5 473 35 

6 

6 

I 7 060 23 

4 


II 4 377.76 

1 

10 

I 5 506 50 

10 

10 

I 7 109 87 

8 


4 381 65 

10 

8 

I 5 533 03 

10 

10 

I 7 134 09 

4 


4 411.71 

10 

8 

I 6 670 46 

10 

10 

I 7 242 54 

7 


II 4 433.61 

1 1 

8 

I 5 632 47 

1 9 

8 

7 245.87 

4 


4 434.96 

10 

4 

I 5 650 13 

8 

6 

I 7 391.36 

5 


4 468 27 

10 

i 2 

I 5 689 15 

9 

10 

I 7 485.73 

7 


4 491 29 

a 

1 2 

I 5 722 77 

8 

7 

I 7 656 74 

5 


I 4 524 34 

7 

2 

I 5 751 42 

10 

10 

7 720 74 

4 


I 4 576 49 

8 

2 

I 5 791 84 

10 

10 

I 8 245 06 

3 


I 4 595 15 

7 

1 2 

I 5 858.28 

8 

10 

I 8 328 43 

5 


4 621 35 

7 

2 

I 5 888 32 

10 

10 

I 8 389 28 

6 


I 4 626 45 

10 

4 

I 5 928.82 

9 

10 

8 695.53 1 

2 


4 707.25 

10 

6 

I 6 030.66 

9 

10 

9 348.01 

2 



Neodymium 


3 092.91 

4 

2 

4 061 09 

10 

10 

4 811 33 

T 

5 

3 133 56 

4 

2 

4 069 26 

5 

4 

4 825 47 

8 

8 

3 217 10 

4 

1 

4 075 24 

7 

2 

4 859 01 

5 

5 

3 275.20 

4 

2 

4 109 09 

8 

6 

4 920.66 

9 

3 

3 300 14 

4 

2 

4 109 47 

9 

8 

5 192 62 

6 

3 

3 328 26 

6 

2 

4 135 33 

9 

7 

5 249 54 

7 

4 

3 388 01 

5 

1 

4 156.16 

10 

10 

5 293 17 

9 

5 

3 410 21 

4 

1 

4 177 34 p 

9 

10 

5 319 80 

9 

4 

3 543 33 

5 

2 

4 178.68 

6 

3 

5 361.47 

5 

4 

3 692 58 

5 

2 

4 232 40 

8 

5 

5 431.53 

4 

! 3 

3 609 78 

5 

1 

4 247.37 

10 

8 

5 485.68 

7 

4 

3 653 10 

6 

2 

4 282 51 

10 

8 

5 594 40 

8 

5 

3 735 59 

7 

6 

4 303.61 p 


10 

6 620 58 

8 

5 

3 780 40 

6 

3 

4 314 50 

' 7 

8 

5 688 49 

6 

3 

3 851 73 

8 

5 

4 325.77 

10 

5 

5 708 25 

5 

2 

3 863 37 

10 

8 

4 327.93 

7 

5 

5 729 28 

4 


3 875 85 

6 

2 

4 351.23 

i 

8 

5 804.00 

5 

2 

3 889 95 

6 

3 

4 358 20 

i 9 

8 

6 007 63 

4 


3 890 59 

6 

4 

4 375 00 

1 10 

6 

6 066 05 

1 4 


3 890 96 

7 

4 

4 385 68 

10 

8 

6 071 70 

4 


3 892 06 

6 

4 

4 400.84 

10 

5 

6 073.97 

4 


3 894 65 

6 

3 

4 411.03 

8 

5 

6 178.65 

4 

‘l 

3 900 25 


6 

4 446.37 

10 

10 

6 310.48 

7 

1 

3 905 90 

7 1 

4 

4 451 55 

10 

10 

6 341 48 

7 

-2 

3 941.53 

7 

8 

4 462 96 

10 

10 

6 385.18 

8 

3 

3 951 15 p 

0 1 

8 

4 601 82 

7 

5 

6 485.69 

4 

1 

3 963 12 

7 

6 

4 641 25 

5 

5 

6 630.16 

4 


3 990 13 

9 

6 

4 563 21 

6 

5 

6 650.56 

4 

'l‘ 

3 994 70 

8 1 

5 

4 679 30 

5 

4 

6 655.67 

4 


4 012.28 

9 

10 

4 634.21 

5 

3 

6 740.10 

4 


4 021.76 

7 

3 

4 706.54 

7 

4 

6 790.42 

4 
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WAVE LEWOTH OF THE PRINCIPAL ONES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

NSodyuitjm (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

SparL 

0 803.98 
t 846.74 

7 037.34 

7 066 90 

7 129.36 

7 189 41 

7 418.18 

7 448.73 

4 

5 

4 

4 

4 

4 

4 

4 


7 511 15 

7 513 77 

7 529 03 

7 538 27 

7 696 60 

7 808 53 

7 862 84 

7 958 93 

4 

4 

4 

4 

4 

4 

4 


7 965 69 

7 982 34 

8 000 75 

8 043 33 

8 141.72 

8 143 29 

8 375 23 

8 456.80 

4 

4 

4 

4 

4 

4 

3 

3 



Neon 


Wave length. 

Qeissler 

tube. 

Wave length. 

Geissler 

tube. 

Wave length. 

Geissler 

tube. 

2 595 21 

6 

3 600 16 

6 

4 790.22 

8 

2 645 51 

6 

3 609 17 

5 

4 810.07 

5 

2 645.70 

5 

3 633.66 

6 

4 817.64 

6 

2 U7A2 

8 

3 664.3 

7 

4 818 79 

5 

2 651.01 

6 

3 682 23 

7 

4 821 93 

6 

2 675.24 

6 

3 685.73 

7 

4 827.34 

8 

2 675.64 

6 

3 694 4 

9 

4 827 59 

6 

2 795.10 

5 

3 701.22 

7 

4 837 31 

7 

2 872.66 

5 

3 713.3 

9 

4 884.91 

8 

2 913.17 

6 

3 727.3 

6 

4 892.08 

7 

2 032.72 

5 

4 422.52 

6 

4 955.38 

5 

2 947,30 

6 

4 424 81 

6 

4 957 03 

8 

2 974.71 

7 

4 425.42 

5 

4 957.12 

5 

2 982.66 

7 

4 483 19 

5 

4 994.92 

5 

2 992.42 

6 

4 488 09 

6 

6 005 15 

8 

2 902.44 

6 

4 536 31 

5 

6 031.34 

7 

3 057.39 

7 

4 537.68 

6 

5 037 74 

8 

3 063.69 

6 

4 537.76 

10 

6 080 38 

6 

3 076.97 

6 

4 538 31 

0 

6 113 66 

5 

3 078.87 

5 

4 540.38 

8 

5 116 49 

6 

3 079.18 

5 

4 575.06 

6 

6 122 25 

6 

3 126.19 

6 

4 575.86 

10 

5 122.34 

6 

3 148.60 

5 

4 582.05 

5 

5 144.93 

8 

3 335.1 

7 

4 582.45 

5 

6 146 01 

8 

3 355.2 

6 

4 609.91 

7 

5 151 96 

5 

3 369.81 

8 

4 628.30 

7 

5 188.61 

6 

3 369.91 < 

10 

4 645.41 

6 

5 193.12 

6 

3 417.90 

8 

4 656.38 

6 

5 193.23 

6 

3 447.70 

7 

1 4 661.09 

5 

5 203.90 

6 

3 454.20 

6 

4 678.21 

6 

5 208.87 

5 

3 460.52 

5 

4 679.13 

5 

6 298.20 

6 

3 464.34 

5 

4 702.53 

5 

6 301.77 

6 

3 460.58 

6 

4 704.89 

10 

5 326.41 

5 

3 472.57 

8 

4 708.86 

10 

6 330.78 

10 

3 498.06 

5 

4 710.06 

8 

6 341.10 

10 

3 501.21 

6 

4 712.00 

8 

5 343.29 

9 

3 515.19 

6 

4 715.84 

10 

6 349.21 

6 

3 520.47 

10 

4 749,56 

6 

5 355.18 

6 

3 568.7 

8 

4 752.73 

8 

5 355.40 

0 

3 574.9 

6 

4 758.72 

5 

5 358.02 

10 

3 593.52 

8 

4 780.34 

6 

6 360.02 

6 

3 593.63 

^ 1 

4 788.93 

10 

5 372.31 

5 
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WAVE LENGTH OF THE PRINCIPAL LINES IN XHf 
EMISSION SPECTRA OF THE ELEMENTS (Contimiedi) 

Neon (Continued) 


Wave length. 

Geissler 

tube. 

Wave length. 

1 

Geiasler 

tube 

Wave length. 

GeisBler 

tube. 

5 400 56 p 

10 

5 974.64 i 

9 

6 678.28 

8 

5 412.66 1 

7 

5 975.53 1 

8 

6 717.04 

5 

5 418 56 

6 

5 987.93 i 

7 

6 929.47 

9 

5 483.65 

7 

5 991.68 1 

6 

7 024.05 

6 

5 448 51 

6 

6 000.95 

5 

7 032.41 

6 

5 533.58 

5 

6 030.00 

7 

7 051.30 

4 

5 562.44 

6 

6 074.34 

9 

7 059.12 

4 

5 562.76 

8 

6 096.16 

8 

7 173.94 

10 

5 563.05 

5 

6 128.45 

6 

7 245.17 

10 

5 652.57 

5 

6 142.51 

5 

7 438.89 

8 

5 656 03 

5 

6 143.06 

10 

7 472.46 

6 

5 656.66 

8 

6 150.27 

5 

7 488.89 

5 

5 662.55 

6 

6 163.60 

8 

7 535.78 

8 

5 689.81 

7 

6 182.15 

5 

7 544.05 

8 

5 718.90 

7 

6 205.76 

5 

7 943.19 

8 

5 719.22 

9 

6 213.88 

6 

8 082.46 

8 

5 719.53 

6 

6 217.28 

9 

8 136.41 

4 

5 748.29 

9 

6 246.71 

5 

8 236.42 

7 

5 748.65 

6 

6 258.78 

5 

8 259.36 

4 

5 764 42 

9 

6 266.60 

10 

! 8 266.02 

5 

5 804.10 

6 

6 293.7 

5 

8 300.35 

7 

5 804.45 

9 

6 304.79 

5 

8 377.62 

7 

5 811.42 

7 

6 313.65 

6 

8 418.41 

7 

5 820 17 

9 

6 328.15 

7 

8 495.37 

7 

5 828.61 

6 

6 330.89 

6 

8 591.25 

6 

5 852 49 

10 

6 334 43 

9 

8 634.63 

5 

5 868 4 

5 

6 351.8 

5 

8 654.38 

6 

5 872 17 

5 

6 364 96 

5 

8 679.52 

3 

5 872 84 

9 

6 382.99 

10 

8 681.86 

3 

5 881.90 

10 

6 401 08 

5 

8 780.63 

4 

5 902 48 

5 

6 402.25 p 

10 

8 783.75 

4 

5 906.44 

5 

6 409.71 

6 

8 853.97 

3 

5 913.63 

7 

6 421.68 

5 

8 865.72 

3 

5 918.92 

7 

6 444.70 

6 

9 148.72 

2 

5 939.32 

5 

6 506.63 

10 

9 201.88 

2 

5 944.83 

9 

6 532.88 

5 

9 220.28 

2 

5 961.63 

5 965.44 

5 

10 

6 598.95 

8 

9 300 70 

2 


Nickel 


Wave leugth. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

1 398 


2 


2 029.1 


6 

I 

2 798 66 

4 

1 

1 499. 


2 

I 

2 310 99 

3r 

2 

I 

2 821.30 

4 

2 

1 527. 


2 

I 

2 312.36 

3r 

1 

I 

2 943.92 

0 

2 

1 653. 


6 

I 

2 320.08 

5r 

1 

I 

2 981.65 

7 

3 

1 693. 


7 

I 

2 325 81 

3r 

2 

I 

2 992.60 

6 

2 

1 709. 

.! 1 

6 

1 

2 345.53 

2r 

8r 

1 

2 994.46 

7r 

3 

1 767. 

• • ! 

6 


2 375.43 

1 

8 

1 

3 002.49 

lOr 

5 

1 855. 


5 


2 .394.56 

2 

10 

I 

3 003.63 

9r 

4 

1 929.7 


5 


2 416.14 

1 

10 

I 

3 012.01 

9r i 

5 

1 979.3 


6 


2 437.90 

1 

10 

I 

3 037.94 

9r { 

4 

2 019 0 


6 


2 510.89 

4 

10 

I 

3 050.83 1 

lOr j 

6 

2 021.0 


6 


2 545 92 

1 

6 

I 

3 054.32 

9f 

4 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OP THE ELEMENTS (Continued) 

Nickel (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

I 

3 057.65 

lOr 

4 

I 

4 592 54 

9 

4 

I 6 339 17 

10 

I 

3 064.63 

6 

2 

I 

4 600.37 

8 

1 

I 6 378.22 

7 

1 

8 080.76 

6 

2 

1 

4 604.09 

9 

3 

1 6 384.69 

7 

1 

3 097.12 

5 

2 

I 

4 648.66 

10 

3 

6 421.47 

7 

1 

3 101. 5G 

9r 

4 

I 

4 686.21 

5 

3 

I 6 482.84 

7 

I 

3 101.88 

9r 

3 

1 

4 714.42 

10 

8 

I 6 586.33 

6 

1 

3 134 10 

lOr 

4 

1 

4 715.76 

8 

3 

1 6 698.54 

6 

I 

3 197 12 

5 

2 

I 

4 766 53 

7 

3 

6 635 14 

6 

I 

3 221 66 

4r 

2 

1 

4 786.54 

10 

3 

I 6 643.66 

10 

I 

3 225 03 

5r 

2 

I 

4 829 03 

8 

3 

I 6 767 79 

10 

I 

3 232 94 

8r 

3 

1 

4 831 19 

5 

3 

I 6 772 36 

9 

1 

3 234.66 

5r 

2 

I 

4 855.42 

8 

3 

I 8 842 08 

« 

I 

3 243 06 

8r 

3 

I 

4 866.28 

7 

2 

J 6 914 58 

7 

I 

3 315 67 

7r 

3 


4 904.42 

9 

3 

1 7 024 76 

8 

I 

3 320 26 

5r 

3 


4 980 17 

9 

2 

I 7 122.29 

10 

1 

3 361 56 

5r 

3 

I 

4 984 12 

9 

2 

I 7 182 06 

9 

I 

3 365 77 

4r 

3 

I 

5 017 59 

7 

2 

I 7 197 07 

4 

I 

3 366.17 

5r 

3 

1 

6 035 36 

10 

3 

I 7 261.94 

8 

1 

3 369.57 

lOr 

4 


5 080.53 

8 

3 

I 7 291 30 

8 

1 

3 371.99 

6r 

3 


6 081.12 

9 

3 

7 385.23 

7 

I 

3 374 22 

4r 

2 


6 084 07 

6 

1 

7 386.24 

7 

I 

3 380 58 

lOr 

6 

I 

5 099 97 

7 

1 

I 7 393.67 

10 

1 

3 380.88 

4r 

2 

I 

5 115 42 

0 

2 

I 7 409 35 

9 

I 

3 391 05 

7r 

4 

1 

6 125 20 

7 


I 7 414 61 

6 

1 

3 392 99 

lOr 

8 

I 

6 129 38 

8 

1 

I 7 422 34 

9 

1 

3 413 48 

5r 

3 

1 

6 137.09 

8 

1 

I 7 481 49 

5 

I 

3 413 94 

3r 

2 

I 

5 142.78 

10 

2 

I 7 522.87 

a 

I 

3 414 77 P 

lOr 

10 

I 

5 146.48 

10 

2 

I 7 525 18 

8 

J 

3 423 71 

8r 1 

5 

1 

5 155.76 

9 

1 

I 7 655 67 

9 

I 

3 433 67 

9r 

6 

1 

5 168 66 

8 

1 

I 7 674.10 

1 7 

r 

3 437.28 

6r 

5 


6 176 55 

6 

1 

I 7 617 02 

10 

I 

8 446.26 

lOr 

10 


5 411 20 

6 

1 

I 7 619 24 

9 

I 

3 452 89 

6r 

5 

r 

5 435.87 

7 

1 

I 7 714 27 

8 

I 

3 458 47 

lOr 

10 

I 

5 478.91 

10 

10 

I 7 715.64 

7 

I 

3 461.66 

lOr 

10 

I 

5 592.24 

7 

2 

I 7 727.68 

10 

I 

3 472.55 

7r 

5 

I 

5 593.74 

6 

1 

7 748 94 

10 

I 

3 483.78 

6r 

4 

I 

6 614 79 

6 

1 

I 7 788 95 

6 

I 

3 402 06 p 

lOr 

10 


5 625 28 

7 

1 

I 7 797 66 

8 


3 500 85 

6 

4 


5 682.20 

7 

1 

I 7 863.70 

5 

I 

3 510 34 

7r 

1 10 


5 694 97 

7 

1 

I 7 917.47 

7 

I 

3 515 06 p 

9r 

10 

I 

5 709 55 

8 

2 

I 8 862 60 

4 

I 

3 524 54 p 

lOr 

i 10 

I 

5 715 09 

8 

1 

9 106 33 

3 

I 

8 566 38 

lOr 

1 10 

I 

5 754 67 

6 

1 

I 9 519 99 

2 

I 

3 571 87 

7r 

3 

I 

5 760 84 

6 

1 

10 195. 

5 

I 

3 597 70 

8r 

6 

r 

5 805 20 

10 


10 301. 

3 

I 

3 610 47 

9 

4 


5 83! 60 

8 


10 330. 

3 

I 

3 619 39 

10 

10 

I 

5 857 76 

10 

■'i* 

10 378. 

4 

r 

3 674 13 

6 

3 

I 

5 892,88 

9 

1 

10 980. 

6 

I 

3 722 48 

6 

1 

I 

6 086 34 

10 

1 

11 198. 

4 

I 

3 736 81 

6 

3 

I 

6 108 14 

7 

1 

11 591. 

3 

I 

3 775 57 

8 

5 

I 

6 116 16 

9 

1 

13 553. 

2 

I 

3 783 53 

8 

6 


6 163.35 

8 

1 

13 722. 

5 

I 

3 807 14 

8 

8 

I 

6 175.44 

10 

1 

13 829. 

8 

I 

3 831 60 

6 

2 


6 176 80 

10 

2 

13 969. 

2 

I 

3 858.33 

10 

8 

I 

6 186 77 

7 


14 102. 

2 

I 

4 401 55 

10 

8 

I 

6 191.23 

7 

'l' 

14 874. 

3 

I 

4 459.04 

9 

8 

I 

6 223.97 

6 


16 313. 

2 

I 

4 462 46 

8 

3 

I 

6 256.39 

7 


16 363. 

10 

I 

4 470.48 

9 

3 

I 

6 314.66 

10 


16 409.7 

5 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Nickel (Continued) 


Wave length. 

Arc. 

Spark. 

1 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

16 405. 

2 


16 909. 

6 



2 


16 868. 

2 


17 986. 

2 


1 1 




Nitrogen 


Wave length. 

Geissler 

tube. 

Wave length. 

Geiasler 

tube. 

Wave length. 

Geiseler 

tube. 

m 685 5 

5(4) 

4 176.1 

5 

II 5 010 6 

3 

n 016 82 

2(4) 

4 170 7 

3 

II 5 015 4 

3 

IV 022 02 


in 4 105.7 

3 

II 5 025.6 

3 

IV 022 57 


4 200 0 

5 

II 5 045 0 

6 

IV 023 18 


4 206 5 

4 

5 179 5 

4 

IV 023 68 


I 4 223.09 

5 

I 5 328 67 

5 

IV 924 31 


II 4 227.7 

4 

5 462.7 

3 

III 080 00 p 

2 

II 4 236 0 

8 

II 5 495.0 

6 

m 001 66 p 

3 

4 241.8 

8 

5 530.2 

4 

1 085. 

10(4) 

I 4 305 46 

6 

5 535.2 

6 

1 184 1 

10 

I 4 358 29 

7 

5 543.4 

3 

1 200 4 p 

10 

III 4 370 0 1 

8 

II 5 666 5 p 

10 

V 1 242 2 

4 

4 432 6 

5 

n 5 675 0 p 

5 

II 1 276 0 i 

10(») 

4 447.0 

10 

II 5 670 5 p 

10 

1 335.3 

10 

I 4 492.45 i 

5 

n 5 686.2 

5 

I 1 402 83 

3 

I 4 404 68 i 

5 

II 5 931.9 

4 

I 1 494 78 

3 

III 4 510 8 

4 

II 5 041.9 

7 

1 561 1 

7 

III 4 514 8 

4 

I 5 990 46 

5 

1 657.2 

7 

4 530 0 

6 

1 6 008.49 

0 

I 1 742 81 

5 

4 552 4 

4 

I 6 441.70 

5 

I 1 745 31 

5 

n 4 601.5 

7 

I 6 482.74 

0 

II 3 006 8 

7 

II 4 607 1 

! 7 

I 6 483 77 

4 

II 3 329 2 

3 

II 4 613 9 

6 

1 6 484.88 

8 

II 3 437 I 

7 

II 4 621 4 

7 

6 610. 

4 

I 3 650 1 

5 

II 4 630 5 

8 

I 0 644 97 

7 

I 3 822 0 

5 

III 4 634 1 

6 

I 6 722 60 

5 

II 3 830 0 

6 

III 4 640 6 

6 

I 7 423 88 

3 

3 839 0 

4 

II 4 643 0 

9 

I 7 442 56 

4 

II 3 842 8 

3 

II 4 654 5 

3 

I 7 468.74 

5 

II 3 856 1 

3 

4 667 2 

3 

8 185 05 

3 

3 870 0 

4 

II 4 774 2 

3 

8 188 16 

3 

3 010 0 

6 

II 4 779 8 

3 

8 200.59 

1 

3 940 0 

3 

II 4 788 2 

4 

8 210 04 

! 2 

II 3 055 8 

7 

II 4 793 8 

3 

8 216 46 

1 5 

11 3 095 0 

10 

11 4 803 3 

5 

8 223 28 

3 

4 026 0 j 

4 

II 4 810 3 

3 

8 242.47 

> 3 

II 4 035 0 

5 

III 4 858 82 

3 

8 568.04 

1 

4 041 3 

7 

m 4 807.14 

4 

8 594 34 

1 

II 4 043 5 

3 

4 895 3 

3 

8 629.61 

2 

III 4 097 3 p 

10 

I 4 914.92 

4 

8 680.35 

2 

III 4 103 4 p 

7 

I 4 935 03 

9 

8 683.61 

o 

I 4 109 04 P i 

10 

4 987.3 

4 

8 686 38 

1 

4 133 6 

3 

4 994 4 

4 

8 703.42 

1 

4 145 8 

4 

n 5 001 34 

7 

8 711.87 1 

1 

1 4 151.44 

0 

5 005 1 

6 

8 718.99 

1 

4 171 6 

4 

5 007.4 

3 

8 729.07 

1 
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WAVE LENOTH OP THE PRINCIPAL MNES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Contiiiued) 
Osmium 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

2 m 08 

7 

5 

3 857 09 

10 


5 149.73 

7 


3 058 66 

7 

4 

3 876 80 

7 

8 

6 416 33 

10 


3 156 25 

7 

3 

3 963 63 

10 

3 

5 523 56 

10 


3 232.05 

6 

3 

3 977.24 

10 

3 

5 584.43 

10 


3 267 94 p 

8 

3 

4 066.71 

10 

3 

5 721.94 

10 


3 301 56 p 

9 

2 

4 091.83 

9 

2 

5 780 81 

10 


3 370 60 

7 

2 

4 112.03 

10 

4 

5 857.57 

10 


3 528 60 

9 

3 

4 135 80 

10 

6 

6 995.99 

10 


3 559 82 

9 

3 

4 172 55 

6 

1 

6 227.74 

10 


3 560 88 

9 

4 

4 173.24 

9 

2 

6 403.18 

8 


3 598 11 

9 

2 

4 175 62 

7 

2 

6 676 81 

6 


3 656 90 

7 

1 

4 260.85 

10 

! 5 

6 729 64 

9 


3 670 00 

7 

2 

4 293 95 

8 

3 

6 806 61 ! 

7 


3 n9 50 

10 

2 

4 311 39 

10 

3 

6 955 96 

8 


3 720 13 

10 

2 

4 394 87 

8 

3 

7 060 62 

6 


3 762 7 p 

10 

7 

4 420 46 

10 

10 

7 145 50 

8 


3 782 20 p 

10 

4 

4 550 40 

6 

8 

7 148.89 

6 


3 790 12 

9 

3 

4 616 78 

10 

2 

7 263 52 

6 


3 793 90 

10 

3 

4 631 S3 

10 

2 

7 407 97 

4 


3 836 03 

10 

2 

4 794 00 

10 

3 

7 602 98 

6 


3 840 29 

3 849 96 

10 ' 
10 

1 

4 865.61 

10 


7 852 18 

3 



Oxygen 



136 6 



III 

832 93 


7 


1 085 2 






3 

ir 

833.33 


9 


1 128 4 


5 


374 3 


4 

III 

833 74 


8 


1 132 3 


Wfm 

Ill 

507.38 


4 

II 

834 46 


10 


1 134.8 


C81 

ni 



5 

111 



3 


1 162.6 


9 

III 



6 

111 

835.29 


9 


1 175.6 



lU 

525 79 


6 


889 7 


8 


1 200 



IV 

553 33 


5 


904.7 




1 217 62 



IV 

564 07 


5 


916 4 


15 


1 247 7 



IV 

554 52 


5 


917.8 


15 


1 277. 


5 

IV 

555 23 


5 

I 

948 7 

4 


I 

1 302 3 p 

10 



580 41 


3 

I 


4 


I 

1 305.0 p 

10 



580 98 


4 

I 


4 


I 

1 306 1 p 

10 


II 

616 31 


5 

I 

952.4 

4 


I 

1 355 7 

8 


II 

KiFim 


5 

I 

953 0 

2 


I 

1 368 7 

5 


II 

644.16 


6 

I 

971 76 

8 

8 


1 743 1 


5 

II 

672.91 


5 

I 

973.26 

5 

5 


1 760 9 


8 

u 

673.75 


5 

I 

973 92 

4 

4 


1 781 4 


7 

ni 



6 

I 

976 60 

6 

5 


1 787.0 


7 

III 



i 6 

I 

978.00 

5 

5 

II 

1 961,60 


3(8) 

HI 




I 

978.62 

4 

4 

II 

2 182 72 


4 

m 



1 7 


990. 


moim 


2 435 2 


6 

n 

718.50 


■ 7 


991.5 


EESB 


2 478 5 


6 

II 

718.67 


7 


1 010 5 


mm 


2 506 8 


5 

V 



4 

I 

1 026.0 

9 

5 


2 514 3 


4 

V 

759 45 


4 

I 

1 027.6 

8 



2 516 1 


7 

V 



3 

I 

1 028.2 

7 



2 524 1 


4 

V 



5 


1 036.9 


7 


2 528 6 


5 

V 

761.13 


4 

1 

1 039.26 

8 

8 


2 631 3 


4 

V 

mmpm 


4 

I 

1 041.0 

8 

8 


2 881 5 


8 

u 

796.61 


6 

I 

1 041 71 

5 

7 

I 

2 883 84 i 

6 


rr 

832.76 


8 


1 066 3 


5 

I 

3 692.44 

7 



2120 







WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

OxTGKN (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

3 712 7 


4 

4 349 44 


7 

I 5 328.97 

6 


3 727.36 


5 

4 351.28 


7 

I 5 329 68 

7 


3 754.72 


4 

4 366 91 


6 

I 5 330 65 

10 


3 759.86 


5 

I 4 366 30 

10 


I 5 435.16 

5 


I 3 828 56 

7 


4 414 89 


10 

I 5 435 76 

6 


I 3 825 07 

6 


4 416 97 


9 

I 5 436.83 

8 


3 882 2 


6 

4 448 3 


4 

I 5 950 60 

5 


3 911 95 


5 

4 590 98 


8 

I 6 958 53 

6 


3 945 03 


5 

4 596.19 


7 

I 6 046.34 

7 


I 3 947.29 

10 


4 638 87 


5 

6 105. 


5 

I 3 947 48 

7 


4 641 83 


8 

6 115 


5 

I 3 947 58 

4 


4 649.15 


9 

I 6 155 99 

7 


3 954 37 


7 

4 650.85 


5 

I 6 156.78 

8 


3 973 27 


7 

I 4 655 36 

4 


I 6 158 21 

10 


3 982.73 


6 

4 661 65 


5 

6 265 


5 

4 069 90 


9 

4 676 25 


5 

I 6 453 69 

6 


4 072.16 


10 

4 699 0 


5 

I 6 454.55 

7 


4 075 87 


10 

4 705 2 


6 

I 6 456.08 

9 


4 085 2 


6 

4 751 5 


4 

6 549 


5 

4 089 3 


5 

I 4 772 54 

3 


6 641 3 


4 

4 092 9 


4 

I 4 772 89 

4 


6 654 7 


4 

4 097. 


4 

I 4 773 36 

5 


I 7 002 22 

4 


4 105 00 


6 

I 4 803 00 

4 


7 157 3 


10 

4 119 22 


8 

4 857 0 


4 

I 7 771 97 p 

io 


4 120 27 


6 

II 4 906 88 


6 

I 7 774 20 p 

8 


4 132 99 


6 

II 4 924 60 


6 

I 7 775 42 p 

6 


4 153.31 


6 

4 941 0 


4 

I? 7 947.7 


6 

4 185.46 


8 

4 943 2 


6 

I? 7 950 8 


5 

4 189 79 

. 1 

8 

I 4 967 40 

4 


I? 7 952.3 


5 

I 4 217 09 

4 


I 4 967 86 

5 


I 8 446 37 



I 4 222.78 

5 


I 4 968 76 

6 


I 8 446 77 



I 4 233.32 

7 


I 5 018.78 

3 


I 9 263 9 

7 


4 254.1 


’ 4' 

I 5 019 34 

4 


I 11 287. 

4 


4 317 16 


6 

I 5 020 13 

5 


I 11 294. 

2 


4 319 65 


6 

I 5 146 06 

5 


I 11 300. 

2 


4 345 67 


6 

I 5 299 00 

1 6 


I 13 163. 

1 


4 347 43 


5 





1 


Palladium 

II 1 596 8 


5 

II 2 505 72 p 

2 

10 

I 3 302 14 

6r 

10 

II 1 625.8 


5 

2 651 78 

1 

10 

I 3 373 00 

6r 

10 

II 1 667 6 


7 

ill 2 565 51 

1 

10 

I 3 404 59 P 

lOr 

10 

II 1 693.4 


6 

II £ 628 24 

1 

10 

I 3 421 23 p 

8r 

10 

II 1 704.3 


8 

2 635 92 

2 

10 

I 8 433 44 

6r 

10 

II 1 741 0 


6 

2 658 74 p 

2 

10 

I 3 441.41 

6r 

10 

II 1 781.8 


6 

I 2 763.09 

8r 

6 

3 451 36 


10 

II 2 367.96 

1 

10 

2 776 87 


10 

I 3 460 75 

7r 

10 

2 372 16 

2 

10 

2 787 94 


10 

I 3 481.16 

7r 

10 

2 418 73 

1 

10 

2 854 60 p 

2 

10 

I 3 489.78 

ijtr 

10 

I 2 426 87 

1 

10 

I 2 922.51 

7r 

3 

I 3 516.95 p 

8r 

10 

II 2 433.11 

2 

10 

2 980 66 

1 

10 

I 3 553.09 

7r 

10 

2 446.18 

1 

10 

I 3 027 92 

4r 

6 

I 3 571.17 

5r 

10 

I 2 447.92 

lOr 

8 

I 3 065.31 

4r 

4 

I 3 609 55 p 

9r 

10 

I 2 476 43 

lOr 

2 

I 3 114 05 

6r 

8 

I 3 634.68 p 

lOr 

10 

2 486.53 

1 

10 

I 3 242 71 

lOr 

10 

I 3 690 37 

6r 

10 

2 488.92 p 

4 

10 

I 3 251 64 

5r 

6 

I 3 718.91 

4r 

10 

2 498.79 p 

3 

10 

I 3 258.78 

6r 

8 

I 3 799.20 

6r 

8 
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WAVE LENGTH OF THE PRINCIPAL LINKS IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Palladium (Contimied) 


Wave length. 

Are. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

I 3 832.32 

10 

10 

I 5 396.26 

10 

■■ 

I 6 833.42 

8 


1 3 894.21 

Or 

10 

I 5 542.79 

10 


I 6 916.56 

9 


I 3 958 65 

5r 

10 

I 6 670.04 

10 


7 194.11 

6 


I 4 212 98 

6r 

10 

I 5 695.08 

9 


I 7 368.14 

10 


1 4 473 61 

7 

4 

I 6 739 66 

4 


I 7 486.93 

7 


I 4 788.20 

8 

2 

I 6 130.60 

8 


I 7 763.99 

10 


I 4 817 52 

9 

2 

I 6 508.4 

6 


I 7 915.89 

7 


I 5 163.80 

10 

1 

I 6 774.6 

6 


I 8 132 85 

6 


5 295.60 

10 

2 

I 6 784.6 

10 

1 





Phosphorus 


Wave length. 

Arc. 

Spark. 

Geiasler 

tube. 

Wave length. 

Arc 

Spark. 

Geissler 

tube- 

IV 823.21 


5 


I 2 553 31 

3 

5 


IV 824 76 


6 


1 2 554 05 

3 

4 

1 

IV 827.95 


6 


2 644 2 


1 

5 

m 859 69 


6 


IV 2 725 67 


4 

4 

V 865 48 


4 


IV 2 739 3 


2 

5 

V 871.42 


5 


III 2 884 75 


5 


III 913.99 


4 


III 2 896 17 


5 

5 

III 917.14 


5 


V 3 176 06 


5 

5 

III 918 69 


5 


III 3 220 23 


6 


III 921 86 


5 


III 3 234 54 


6 

6 

III 998 03 


5 


IV 3 347 7 


6 

6 

III 1 003 64 


5 


IV 3 364.4 


6 

6 

IV 1 036 54 


4 


IV 3 371.1 


5 

5 

V 1 118 02 


10 


I 3 424 91 

1 

3 

6 

V 1 128 04 


10 


3 656.5 


2 

6 

1 671.6 



3 

3 706.1 


6 

7 

1 685.8 



5 

3 827.4 


3 j 

7 

1 693.8 



4 

3 978.3 


6 

8 

1 774 8 p 



7 

III 4 060 41 1 


6 

6 

1 782 7 p 



7 

III 4 081 18 

• 

7 

7 

1 787.5 p 



6 

4 178.4 


5 

8 

1 834 5 



4 

III 4 223 34 


7 

7 

I 1 846 8 



7 

III 4 247 87 


7 

7 

I 1 851.11 

'6 


6 

4 385 3 


2 

6 

I 1 859.36 

6 


6 

4 479 7 


2 ! 

5 

I 2 023.98 

7 


7 

4 687 9 ! 


5 

8 

I 2 024.98 

6 


6 

4 602 0 


5 

8 

1 2 032.98 

6 


6 

4 727 6 



6 

I 2 034 02 

7 


7 

4 943 4 



7 

I 2 136.10 

6 


6 

5 253 5 


5 

8 

I 2 136.79 p I 

8 ^ 

i 

8 

6 290 1 


4 

8 

I 2 149.81 p 

8 1 


8 

5 425 9 


7 

7 

I 2 153.63 

6 


6 

5 499 7 


3 

7 

I 2 164 77 

7 


7 

6 676 9 



5 

I 2 633.98 

2 

"4 


III 6 024 14 , 



8 

I 2 535.62 

4 

5 


III 6 043 05 


. 

1 

9 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continiied) 
Platinum 


Wftve lengtL 

Arc. 

Spark. 

Wave len^tiL 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

390. 


1 

2 467 44 

H 

2 

3 628.11 

10 

4 

696. 


3 

2 487.18 

4r 

2 

3 672 00 

EM 

3 

702. 


3 

2 628.05 

7r 

5 

3 922 98 


10 

714. 


3 

2 646 89 

6r 

4 

4 118 69 


10 



3 

2 650.86 

4r 

4 

4 327.07 


3 



3 

2 659.44 p 

tliM 

10 

4 442 55 


5 

936. 


3 

2 702.40 

6r 

6 

4 498 75 


mm 

I 056. 


3 

2 705.89 

5r 

6 

4 520.90 


4 

1 118. 


3 

2 719.02 

5r 

4 

4 552.41 


10 

1 199. 


3 

2 733 94 

8r 

6 

4 657.95 


3 

1 213. 


3 

2 771 67 

4r 

2 

4 684 09 


1 

1 226 


5 

2 794.21 

5r 

6 

5 059.48 

10 

3 

1 287. 


5 

2 830.29 p 

8r 

5 

5 227.64 

10 

2 

1 461. 


4 

2 893 87 

6 

3 

5 301 02 


5 

1 473. 


4 

2 929 79 p 

8r 

4 

5 368 99 


1 

1 597. 


3 

2 997 96 p 

7r 

10 

5 475 78 


2 



5 

3 042 62 

4r 

4 

5 478 60 


2 

1 723 


4 

3 064 71 P 

6r 

10 

6 840.13 

4 

1 

1 889. 


5 

3 139 37 

8 

3 

6 326 6 

10 

1 

1 928 5 


5 

3 156 56 1 

8 

3 

6 523 5 

4 


2 288 19 

6 

3 

3 200 72 ! 

7 

3 

6 710.39 

10 


2 310 97 

3 

5 

3 204.06 

9 

4 

6 842.60 

8 


2 357.10 

4r 

2 

3 301.87 

10 

5 

7 113.75 

10 


2 424.90 

1 

10 

3 408 14 

8 

8 

7 217.58 

6 


2 428 05 

8r 

2 

3 485.27 

8 

3 

8 224.79 

6 



Potassium 



382.5 


2 

I 

3 446.37 

8r 

3 

I 

5 112.5 

3r 

1 


470 4 


4 

I 

3 447.38 

6r 

2 

I 

5 323.4 

4r 

1 


612.6 


3 


3 530.71 


8 

1 

5 339.9 

4r 

2 


765.7 


3 


3 608.88 


5 

1 

5 343.2 

4r 

1 


1 669. 


4(2) 


3 618.43 


5 

I 

5 359.7 

5r 

2 


1 703. 


9 


3 681.5 


4 

I 

6 782.6 

5r 

3 


1 771. 


6 


3 897 9 


8 

I 

5 801.9 

6r 

4 


1 787. 


4 


4 001.2 


5 

1 

5 812.4 

6r 

3 


1 944. 


5 

I 

4 044 16 p 

lOr 

lOr 

1 

5 832.0 

7r 

4 


2 078 


10 

1 

4 047.22 p 

lOr 

lOr 

1 

6 911 3 

10 

4 


2 190 


6 


4 134 7 


5 

1 

6 939 0 

10 

6 


2 241 


5 


4 149.2 


5 

1 

7 664 94 P 

lOr 

5r 


2 358. 


3 


4 186.1 


10 

1 

7 699 01 p 

lOr 

5r 


2 650 


5 


4 223.0 


5 


7 931. 



I 

2 942 7 

ir 



4 225.6 


4 

I 

8 500. 

i 


I 

2 963 2 

Ir 



4 263.3 


8 

I 

8 908. 

1 


I 

2 992 2 j 

1J*(*) 

' 3 ’ 


4 309.0 


5 

I 

9 590. 

1 


1 

3 034.8 

4r(8) 



4 388.13 


5 

I 

11 028.0 

10 



3 062 4 


' 5 ' 


4 466.66 


4 

I 11 689.76 

10 


I 

3 102.0 

4r 

1 


4 505.34 


5 

I 11 771.73 

110 


I 

3 102 2 

2r 1 



4 608.43 


6 

I 

12 434.3 

10 


T 

3 217 2 

6r 

’1 

I 

4 942 9 

ir 

1 

I 

12 523.0 

9 


I 

3 217.6 

4r 

1 

I 

4 952.0 

Ir 


I 15 165.8 

10 



3 345.7 


5 

I 

4 956 6 

Ir 



27 065.6 

2 ! 



3 363 3 


8 

I 

4 965.3 

Ir 


I 27 215.0 

1 



3 364 7 


6 


5 005.58 


5 

I 31 395. 

8 



3 381 1 


4 

I 

5 084.3 

2t 

1 

I 31 596.8 

4 



3 385 3 


4 

I 

5 097 6 1 

2r 


I 36 372.7 

1 



3 440.4 


3 

I 

5 099.3 

3r 

i' 

1 36 626 4 

3 



2123 













WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Ctmtiniied) 

Potassium (Continued) 


Wave length. 

Arc. 

Spark. 1 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

I 37 075 6 

3 


I 62 030 

2 


I 74 260 

1 


I 37 354 3 

4 


I 62 360. 

2 


I 84 520. 

1 


I 87 370 7 

1 


I 64 310. 

1 


I 85 100. 

1 


I 40 115.5 

6 


I 64 610. 

1 




i 

i 


Praseodymium 


2 488.75 


5 

4 189 52 

10 

10 

5 381 27 

4 

2 

2 980 51 


8 

4 206 72 

10 

10 

5 469 88 

5 


2 985.77 


8 

4 223 00 

10 

10 

5 509.16 

4 

2 

3 355.66 

3 

1 

4 225 34 p 

10 

10 

5 605 63 

5 

2 

3 645 66 

8 

1 

4 241 03 

10 

10 

5 668 46 

6 


3 687.05 

4 

3 

4 272 27 

9 

5 

5 707.60 

6 


3 739 19 

4 

3 

4 280 09 

8 

4 

5 815 24 

8 

1 

3 762.35 

4 

1 

4 297 75 

8 

5 

5 823 70 

6 

1 

3 800 31 

5 

4 

4 306 80 

10 

10 

5 S79 18 

6 

1 

3 816 10 

9 

8 

4 333 98 

10 

8 

5 939 94 


2 

3 877 22 

10 

10 

4 368 33 

9 

8 

6 017 82 

5 

2 

3 908 05 

7 

4 

4 405 84 

8 

5 

6 055 13 

6 


3 908 43 

10 

8 

4 408 83 

10 

10 

6 161 20 

5 

2 

3 918 85 

7 

5 

4 429 23 

10 

10 

6 281 34 

5, 


3 947 63 

9 

4 

4 449 84 

8 

4 

6 359 07 

6 


3 964 82 

9 

4 

4 468 67 

9 

8 

6 429 7 

6 

1 

3 972 15 

8 

3 

4 496 43 

10 

10 

6 431 9 

5 


3 982 06 

9 

6 

4 510 15 

10 

10 

6 478 1 

5 


3 989 70 

10 

5 

4 517 68 

6 

2 

6 566 8 

5 


3 994.81 

10 

5 

4 534.15 

6 

4 

6 656.9 

6 


4 008.73 

10 

8 

4 563 13 

5 

3 

6 673.68 

10 


4 054.87 

9 

6 

4 628 74 

4 

3 

6 747 17 

6 


4 056.54 

9 

8 

4 736 72 

4 

2 

6 798 69 

8 


4 062.83 p 

10 

8 

4 783 39 

4 

1 

6 827.70 

6 


4 100.75 

10 

10 

5 110 40 

6 

2 

7 02 1 55 

6 


4 118.49 

10 

10 

5 110 79 

6 

3 

7 114.58 

4 


4 141.26 

10 

6 

5 173 92 

6 

4 

7 461 72 

4 


4 143 14 

10 

10 

5 220 11 

5 

3 

7 G45 68 

3 


4 164 19 

10 1 

10 

5 322 77 

5 

8 

7 721.82 

3 


4 179 43 p 

10 

10 

i 

1 






Radium 


2 708 94 

1 8 

8 

II 4 682 20 

2 813.73 

1 10 

10 

I 4 825 94 

n 3 649 60 

1 10 

10 

4 856 1 

II 3 814 44 P 

10 

10 

4 971 7 

4 305 

3 

7 

6 400 1 

II 4 340 67 

10 

10 

5 406 6 

11 4 436.22 

5 

10 

5 501 8 

II 4 633.17 

10 

10 

5 601.5 


10 

10 

5 616.6 

1 

8 

10 

10 

5 660.6 

5 

10 

5 

8 

II 5 813.7 

3 

10 

2 

8 

5 958.2 

1 

10 

2 

8 

6 167.2 

1 

8 ^ 

2 

8 

6 200.4 

5 

10 

1 

8 

6 337.0 

1 

6 


8 

6 446.1 

6 

8 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Coutimied) 

Radon 


Wave length. 

Oeiasler 

tube. 

Wav6 length. 

Geiflsler 

tube. 

Wave length. 

Geunler 

tube. 

3 612. 

4 

4 371.7 

5 

4 768.8 

7T 

3 665. 

5 

4 435. 

5 

4 797. 

2 

3 867.6 

3 


7 

4 817.5 


3 957.3 

5 


6 

4 979.0 

10 

3 971.8 

7 

4 678. 

8 

5 084.5 


3 981.8 

9 

4 604.6 


6 393. 

3 

4 017.9 

7 

4 609.7 

7 

5 582.4 

8 

4 114.7 

6 

4 625.7 


5 716. 

6 

4 166.5 

JO 

4 644 4 

Bh 

5 945. 

2 

4 188. 

4 

• 4 681 0 


5 977. 

3 


10 


5 


5 

4 308. 

10 

4 721.7 

6 


8 

4 349.9 

10 






Rhodium 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

2 490 76 

3 

10 

3 748 22 

9 

10 

5 424 04 

10 

2 

2 520 53 

2 

10 

3 765 08 

lOr 

10 

5 535 02 

10 

1 

2 625 40 

2 

8 

3 793 22 

lOr 

10 

5 544.60 

10 

1 

2 705 62 

3 

10 

3 799 31 

lOr 

10 

5 596 43 

10 

3 

2 715.30 

2 

10 

3 822.35 

lOr 

10 

5 686 36 

10 

1 

2 988 67 

5 

1 

3 828 47 

lOr 

10 

5 806 86 

10 

1 

3 263 14 

9 

2 

3 833 87 

lOr 

10 

6 831.57 

10 

1 

3 280 54 

lOr 

5 

3 856 60 

lOr 

10 

6 983.58 

8 

2 

3 283 56 

lOr 

5 

3 934.23 

lOr 

6 

6 102 72 

8 

1 

3 323 10 p 

lOr 

10 

3 958.86 

lOr 

10 

6 414 7 

8 

1 

3 396 82 p 

lOr 

10 

4 082 80 

10 

5 

6 519.72 

10 


3 434 90 P 

lOr 

10 

4 097 54 

8 

4 

6 630.16 

10 


3 462.04 

lOr 

8 

4 128 90 

lOr 

10 

6 752.40 

10 

i 

3 470 76 

lOr 

8 

4 135 29 

lOr 

10 

6 879 94 

10 


3 474.78 

lOr 

7 

4 211.14 

lOr 

10 

6 965 65 

10 


3 478 91 

lOr 

10 

4 288 72 

lOr 

8 

7 101.68 

10 


3 502 53 

lOr 

10 

4 374 82 

lOr 

10 

7 270 82 

10 


3 528 03 

lOr 

10 

4 379.93 

8 

3 

7 476 74 

10 


3 583.10 

lOr 

8 

4 528.73 

10 

5 

7 495 22 

10 


3 596 19 

lOr 

10 

4 675.02 

10 

5 

7 791.61 

9 


3 597 15 

lOr 

10 

4 851.62 

10 

3 

7 824.91 

10 


3 626 60 

lOr 

10 

5 193.12 

10 

3 

7 830.05 

6 


3 657 99 p 

lOr 

10 

5 354.38 

10 

5 

8 045.40 

7 


3 690 72 

lOr 

10 

5 379 08 

10 

3 

8 136 20 

4 


3 692 35 p 

lOr 

10 

5 390 43 

10 

3 

8 425.51 

2 


3 700.92 

lOr 

10 








Rubidium 


2 561 9 


5 

3 111.4 1 


6 

3 340.6 


8 

2 631.8 


6 

3 198.8 


8 

I 3 348 7 

4r 

4r 

2 807.6 


6 

I 3 228.0 

2r 

2r 

I 3 350 9 

5r 

6r 

2 956.1 


10 

1 3 229.1 

2r 

2r 

3 393 1 


7 

3 023 7 


5 

3 271.0 j 


7 

3 434 2 


8 

3 086.9 


5 

3 321.5 


8 

3 461.6 


10 
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WAVE LEOTGIH OP THE PRINCIPAL LENIK IN TOT 
EMISSION SPECTRA OP THE ELEMENTS (Continued) 

Rubidium (Continued) 


Wave lengtli. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

3 492 7 

3 531 6 

I 3 587 1 

I 3 501.6 

3 600.7 

3 662 7 

3 690 6 

3 801 9 

3 940.6 

3 978.1 

4 083.9 

4 104 3 

4 136 2 

4 193.0 

1 4 201 8 p 

I 4 215 6 p 

4 244.4 

4 273 1 

4 293.9 

4 348 3 

4 371.8 

4r 

4r 

lOr 

lOr 

10 

10 

4r 

4r 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9r 

9r 

10 

10 

10 

10 

10 

4 377 1 

4 380.7 

4 401.4 

4 426.1 

4 430.7 

4 530.3 

4 571.8 

4 622.4 

4 648.6 

4 776.0 

4 782.9 

4 885.6 

5 152.1 

5 522.8 

5 636 0 

5 699.2 

I 5 724 6 

I 6 206 5 

I 6 298.6 

6 775 1 

4’ 

8 

10 

10 

10 

10 

10 

10 

6 

10 

10 

10 

9 

7 

5 

6 

6 

6 

6 

2 

2 

3 

« 

I 7 280 2 

I 7 408.4 

I 7 800.30 P 

I 7 947.63 p 

I 10 082. 

I 13 237. 

I 13 444. 

I 13 667. 

I 14 754. 

I 16 290. 

I 38 511. 

I 39 827. 

I 39 898. 

I 46 190. 

I 46 960. 

I 52 313 

I 64.360. 

I 65 670. 

72 690. 

I 74.280. 

10 

10 

lOr 

8r 

10 

10 

10 

10 

10 

10 

3 

3 

6 

1 

8 

2 

2 

2 

2 

3 



Ruthenium 




2 402.72 

2 678.73 p 

2 692.1 p 

2 712.40 p 

2 734.34 

2 875 00 

2 916.26 

2 945.67 p 

2 965.55 p 

2 976 58 p 

3 064 83 

3 177.03 

I 3 294 13 

3 339 55 

3 417.35 

8 428 32 

I 3 436.74 p 

I 3 498.95 P 

I 3 593.03 

I 3 596.17 p 

3 634 94 

I 3 661.35 

I 3 726.93 

I 3 728.62 

3 

4 

5 

4 

4 

7 

8 

3 

3 

4 

7 

3 

8 

8 

lOr 

lOr 

lOr 

lOr 

lOr 

lOr 

lOr 

8r 

lOr 

lOr 

10 

10 

10 

10 

10 

2 

3 

10 

10 

10 

2 

8 

8 

2 

3 

3 

5 

8 

6 

6 

3 

10 

8 

8 

1 3 730.43 

I 3 742.28 

I 3 786.04 

I 3 790.50 

I 3 798.89 

I 3 799.34 

3 923.48 

I 4 080 62 

I 4 112.76 

1 4 199.91 

1 4 212.08 

I 4 297.72 

I 4 372.21 

I 4 460.04 

I 4 554.52 

I 4 584.45 

I 4 709.48 

I 4 757.85 

I 4 815.50 

I 4 869.16 

1 5 136.55 

I 5 171 03 

I 5 309.26 

6 361.75 

9r 

lOr 

lOr 

lOr 

lOr 

lOr 

8 

lOr 

9 

lOr 

10 

10 

10 

8 

lOr 

10 

10 

10 

10 

10 

10 

10 

10 

10 

8 

8 

10 

10 

10 

10 

5 

10 

5 

10 

8 

10 

10 

8 

10 

8 

5 

3 

3 

3 

1 

2 

2 

1 

6 401 00 

5 427 61 

6 454.82 

I 5 484.33 

6 510.72 

1 6 636.24 

I 5 814.99 

I 5 921.45 

I 6 444.81 

6 690.0 

6 824.06 

6 923.22 

6 981.99 

I 7 027.93 

7 238.95 

7 393.92 

7 499.78 

7 621.52 

7 791.87 

7 809.18 

7 881.48 

7 924.46 

8 264 95 

8 710.76 

10 

10 

10 

10 

10 

8 

10 

10 

9 

10 

10 

10 

10 

10 

9 

8 

10 

6 

8 

9 

10 

5 

4 

2 

1 

1 

1 

1 

1 

3 

1 

1 


Samarium 



3 365.86 

3 408.66 

3 592.62 

3 634.27 

3 661.36 

3 

3 

5 

4 

4 

3 

3 

5 

4 

4 

3 724.91 

3 739.16 

3 745.60 

3 986.66 

4 092.29 

6 

6 

5 

4 

5 

5 

3 

2 

4 

4 118 67 

4 203 03 

4 229 70 

4 256 40 

4 280.80 

6 

6 

6 

5 

5 

5 

6 

4 

6 

4 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Samarium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

4 318 95 

6 

8 

5 493 72 

6 


6 601 84 

5 


4 390 86 p 

5 

10 

5 498 22 

6 


6 679.25 

5 


4 424 36 P 

6 

10 

5 519 64 

5 


6 731.86 

6 


4 434 34 p 

6 

8 

5 550 38 

6r 


6 794 20 

5 


4 467 33 

5 

10 

5 626 01 

5 


6 861 14 

6 


4 519 64 

8 

5 

5 644 11 

6 


6 955 33 

5 


4 543 95 

5 

5 

5 696 74 

4 


7 020 47 

5 


4 595 31 

5 

5 

5 773 77 

5 


7 039 24 

6 


4 615 71 

5 

4 

5 787 04 

5 


7 082 40 

5 


4 676 92 

5 

4 

5 814 88 

5 


8 068 47 

4 


4 704.42 

5 

3 

5 874 22 

4 


8 161 88 

3 


4 760 28 

5 

2 

5 938 91 

4 


8 230 34 

3 


4 844 20 

4 

3 

5 965 70 

4 


8 305 79 

4 


4 883 78 

4 

1 

6 159 49 

4 


8 510 92 

4 


4 910 41 

4 

1 

6 256 69 

5 


8 632 83 

3 


5 044 27 

4 

1 

6 426 63 

4 

1 

8 717 89 

3 


5 071 20 

4 

1 

6 487 65 

4 

1 

8 859 76 

2 


5 271 38 

4 

1 

6 569 ,34 

6 

2 

8 913 66 

2 


5 341 26 

5 






1 


Scandium 


791. 


5 

II 3 572 55 

10 

10 

5 031 03 

10 

4 

1 214. 


6 

II 3 576 36 

10 

10 

I 5 081.57 

10 

2 

1 603 


5 

II 3 580 96 

10 

10 

5 239 82 

10 

2 

1 880. 


5 

II 3 589 65 

10 

10 

5 349 29 

10 

1 

1 993. 


5 

II 3 590 50 

10 

10 

5 481 98 

10 

1 

2 062 


4 

II 3 613 83 P 

10 

10 

5 520 50 

10 

1 

2 272 9 

4 


II 3 630.76 p 

10 

10 

5 526 82 

10 

3 

2 438 62 

5 


II 3 642 80 p 

10 

10 

II 5 657.90 

10 

2 

II 2 552 39 

10 

10 

II 3 645 32 

10 

10 

I 5 671 81 

10 

1 

IT 2 560 26 

5 

6 

II 3 651 81 

10 

10 

I 5 686 86 

10 

1 

2 699.12 

6 

10 

I 3 907 50 p 

10 

6 

I 5 700 15 

10 

1 

2 734 10 

4 

8 

I 3 911 81 P 

10 

6 

I 5 711 75 

10 

1 

2 988 95 

10 

3 

I 3 996 61 

10 

2 

I 6 210 67 

10 

1 

1 3 019 33 

10 

1 

I 4 020 41 

10 

8 

I 6 258 98 

10 

1 

3 039 94 

10 

2 

I 4 023 70 

10 

8 

1 6 305 70 

10 

1 

3 045 73 

10 

3 

I 4 047 82 

7 

2 

6 413 37 

10 


3 052 92 

10 

4 

I 4 054 55 

8 

3 

6 604.62 


"l 

3 065 1 

10 

5 

I 4 082 42 

10 

3 

6 737.90 

10 


1 3 269 92 

5 

2 

4 165 21 

6 


6 817.10 

10 


I 3 273 64 

5 

2 

II 4 246 84 

10 

io' 

6 819.51 

10 


3 353 74 

10 

10 

II 4 314 10 

10 

10 

6 829.52 

10 


11 3 359 69 

10 

8 

II 4 320 73 

10 

10 

6 835 03 

10 


II 3 361 29 

10 

8 

11 4 325 00 

10 

10 

7 136 13 

6 


11 3 361 95 

10 

8 

II 4 374 50 

10 

10 

7 697 76 

10 


11 3 368 95 

10 

10 

II 4 400 40 

10 

10 

7 741.20 

10 


II 3 372 15 

10 

10 

II 4 415 56 

10 

10 

7 800 44 

10 


3 535 73 

10 

10 

4 670 41 

9 

10 

8 194.87 

4 


II 3 558 55 

10 

10 

I 4 743 82 

10 

4 

8 241.18 

4 


n 3 567 71 

10 

10 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Selenium 


Wave length. 

Geissler 

tube. 

Spark. 

Arc 

Wave length. 

Geisaler 

tube. 

Spark. 

1 854. 


7 


4 449 2 

8 

2 

1 960. p 


lOr 

10 

4 467 6 

9 

3 

1 993. 



5 

4 516 2 

8 

2 

2 038 


8 

2 

4 563 9 

9 

4 

2 063. p 


8 

8 

4 604 3 

9 

5 

2 073. 


3 

8 

4 618 7 

8 

3 

2 354 3 

5 

3 


4 648 4 

8 

5 

2 459 5 

7 

3 


I 4 730 9 P 

10 


2 591.4 

10 

5 


I 4 739 1 p 

9 


2 630 9 

8 

5 


1 4 742 4 p 

8 


2 685.9 

8 

4 


4 763 6 

8 

2 

2 767.4 

10 

3 


4 840 5 

8 

1 

2 777 7 

9 

3 


4 844 8 

10 

1 

2 837 2 

8 

4 


4 975 7 

8 


2 880 4 

8 

3 


4 992 9 

8 

1 

2 914 9 

9 

3 


5 031 3 

8 


2 951 7 

10 

3 


5 068 6 

8 

1 

3 038 7 

8 

2 


5 096 5 

8 

1 

3 060 8 

10 



5 142 1 

8 

1 

3 069.9 

8 

2 


5 176 0 

9 

2 

3 094 3 

8 

3 


5 227 5 

9 

2 

3 185 5 

9 

3 


5 253 7 

7 


3 225 9 

8 

3 


5 271 1 

8 


3 323 1 

8 

3 


5 305 3 

9 


3 379 8 

8 

3 


I 5 365.4 

8 


3 387 2 

10 

6 


I 5 369 9 

10 


3 514. 

10 

8 


I 5 374 1 

10 


3 544 

10 

10 1 


5 455 8 

7 


3 637 5 

10 

10 


5 522 6 

8 


3 711 6 

10 

6 


5 567 0 

9 


3 738 7 

10 

10 


5 591 2 

8 


3 800 9 

10 

1 « 


1 5 617 8 

5 


3 849 6 

8 

1 2 


5 623 1 

9 


3 877 3 

1 8 

4 


5 697 9 

8 


3 901 6 

i « 



I 5 718 1 

7 


4 008 1 

! 8 

2 


5 747.6 

7 


4 046 7 

10 

3 


I 5 753 3 

7 


4 083 2 

8 

3 


5 842 6 

6 


4 108 8 

i 8 

3 


5 866 2 

6 


4 169 0 

10 

3 


I 5 961 9 

6 


4 176. 

9 

1 10 


I 6 325 6 

6 


4 182 

9 

10 


I 6 679 5 

5 


4 280 3 

8 

2 


I 6 699 6 

6 


4 320 4 

9 

3 


I 6 746 4 

6 


4 382.8 

10 

6 


I 6 831 0 

5 


4 401 0 

9 

3 


1 7 061 9 

5 


4 446 0 

8 







Silicon 


Wave length. 

Arc. 

Spark. 

Geissler 

tube. 

Wave length. 

Arc. 

Spark. 

Geissler 

tube. 

IV 361.6 



1 

IV 749 7 

1 


3 

IV 457.7 



3 

IV 815 0 

.. J 


7 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Silicon (Continued) 


Wave length. 

Arc, 

Spark. 

Geissler 

tube. 

Wave length. 

Arc. 

Spark. 

Geissler 

tube. 

IV 818 0 



7 

Ill 2 541 83 


10 


IV 1 066 3 



8 

I 2 631 28 

5 

6 


III 1 no 47 



5 

I 2 881.59 P 

lOr 

10 


II 1 104 89 



5 

I 2 987.65 

5 

4 


III 1 206 9 



10 

III 3 086 23 



7 

II 1 260.66 



8 

III 3 093 42 



6 

II 1 265 04 



10 

IV 3 149.56 



6 

IV 1 393.9 



10 

IV 3 165 72 



8 

IV 1 402.9 



8 

III 3 590 46 


2 

8 

III 1 500 39 



5 

III 3 791.41 


6 

3 

II 1 526 38 p 



8 

III 3 796.11 


7 

4 

II 1 533 55 P 



10 

III 3 806.56 


3 

5 

II 1 711 0 



6 

II 3 853 66 


3 

3 

II 1 808 14 



8 

n 3 856.02 


5 

8 

II 1 817 06 



10 

II 3 862.59 


4 

6 

1 885 


lo' 


I 3 905 52 p 

10 ‘ 

5 

10 

I 1 988 97 


5 


IV 4 088 86 


6 

10 

1 2 058.20 



5r 

II 4 128 05 

1 

5 

8 

II 2 071 94 



8 

II 4 130.88 


6 

10 

II 2 072 61 



10 

III 4 552.65 


3 

9 

I 2 124 12 


6r 


III 4 567 87 


2 

7 

I 2 216 69 

3 

3 


III 4 574.78 


1 

4 

IV 2 287 08 


10 


II 5 041.06 


1 

8 

I 2 435 16 

5r 

5 


II 5 056 02 


2 

10 

I 2 506 90 p 

lOr 

6 


I 5 708 40 



5 

I 2 514 32 

8r 

5 


III 5 739.76 



8 

I 2 516 12 p 

lOr 

10 

1 1 

' II 6 957 61 



5 

I 2 519 21 

8r 

5 

1 1 

! II 5 978 97 



7 

I 2 524 12 

lOr 

8 

; 1 

II 6 347 09 


5 

10 

I 2 528 52 p 

lOr 

8 


, II 6 371 36 


2 

8 


Silver 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

1 445. 


5 

1 916 3 


4 

2 205.9 

1 

2 

1 486. 


4 



2 

2 208 4 

1 

1 



4 

1 956 9 


3 

2 211 18 


2 

1 539. 


4 

1 999.5 


2 



2 

1 566 


6 



3 

2 226 12 


2 

1 656 8 


5 



4 

2 229.51 

2 

4 

1 674. 


2 



1 

2 238 36 


2 

1 693. 


6 

2 065 9 


4 

2 240 42 


2 

1 722. 


3 

2 070 0 


1 

2 246 38 p 

3 

3 

1 751 


6 

2 113 8 

2 

3 

2 248 73 

3 

3 

1 769. 


4 

2 120.4 

1 

2 

2 253 46 


2 

1 772 


4 

2 125 4 


1 

2 275 24 


2 

1 794 


4 

2 145 6 

i 

3 

2 277.38 


2 



4 



2 

2 279 97 

i' 

5 

1 816. 


3 

2 166 5 

2 

2 

2 309.54 

6r 

4 

1 839. 


3 

2 170 9 


1 

2 312.4 

4N 

2 



4 

2 171 7 


1 


2 

5 

1 873. 


4 

2 186.78 

2 

3 


2 

6 



4 

2 192. 

1 

1 

2 321.52 


3 

1 889. 


4 

2 202.1 

2 

2 

2 324.83 

2 

0 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Silver (Continued) 


Wave length. 

1 

1 

Arc.j Spark. 

Wave length. 

Arc.l 

Spark. 

Wave length. 

Arc. 

Spark. 

2 325 1 


4 

2 824 40 

6 

1 


3 616 


1 

2 331 35 

4 

6 

2 873 59 

2 

4 


3 624 2 

In 


2 357.92 


6 

2 896 46 


4 

I 

3 682 3 

2n 

1 

2 358 85 


5 

I 2 902 08 


4 


3 710 

1 


2 362 19 


3 

2 920 0 


3 


3 810 7 

2n 

1 

2 363 99 


4 

2 929 3 


5 

I 

3 840 79 

2 

1 

2 375 0 

4N 

3 

2 934 2 


6 


3 949 4 

1 

2 

2 383 20 


2 

2 938 5 

4 

4 

I 

3 981 63 

4< 

1 

2 386 32 


3 

2 983 52 


1 


3 985 


2 

2 386 8 


2 

3 012 9 


1 

I 

4 055 25 

8r 

3 

2 390 57 


3 

3 099 11 

2 

1 


4 085 9 


3 

2 392 97 


2 

3 115 


1 

I 

4 212 01 

8r 

4r 

2 395 66 


2 

3 117 8 


1 


4 311 05 

2< 

2 

2 402 57 


3 

3 130 0 

3 

1 


4 379 24 

2n 


2 411 38 


7 

3 153 1 


2 


4 385 


1 

2 413 22 

4 

8 

3 170 6 

2 

1 


4 396 

2n 

1 

2 420 12 


5 

3 172 3 


1 


4 447 0 


1 

2 429 65 


7 

3 173 6 


1 

I 

4 476 06 

6 

4 

2 437 77 p 

3 

8 

3 180 7 


2 


4 556 

3N 

1 

2 444 20 


4 

3 185 1 


1 


4 615 9 

3N 

1 

2 447 91 

2 

7 

3 187 8 


1 

I 

4 668 54 

8< 

3 

2 453 37 


6 

3 191 8 


1 


4 677 9 

2n 

1 

2 460 32 


5 

3 200 0 


1 


4 848 1 

2N 


2 462 27 


4 

3 207 3 


1 


4 874 16 

2< 

1 

2 472 94 


2 

3 215 6 

2 

1 


4 888 3 

2n 


2 473 88 


7 

3 216 7 


1 

I 

5 209 04 

lOr 

8 

2 477.30 


6 

3 223 


2 


5 276 4 

K 


2 480 42 


4 

3 233 

3n 

1 


5 329 7 

4< 


2 485 78 


2 

3 241 3 


1 


5 333 3 

2< 


2 486 7 

1 

1 

2 

3 244 97 


3 


5 401. 


IN 

2 504 07 


4 

3 249 8 


1 


5 403. 


IN 

2 506 65 

2 

5 

3 252 8 


1 

I 

5 465 43 

10 ’ 

6 

2 535 3 


5 

3 267 33 


1 

I 

5 471 51 

6 

5 

2 553 41 


2 

3 280 67 P 

lOr 

9r 


5 489. 


3N 

2 564 42 


3 

3 289 2 


2 


5 494. 


IN 

2 567.15 


2 

3 299 4 


2 


5 523 7 

3 


2 575 5 

4N 

In 

3 301 5 


2 


5 529 9 

2 


2 580 7 


6 

3 305 7 

2 



5 545 65 

4< 


2 595 6 


3 

3 312 6 


1 


5 558. 


iN 

2 606.14 


6 

3 331 8 


2 


5 570. 

1 

IN 

2 614 5 


6 

3 349 

1 



5 590. 


In 

2 628 6 


2 

3 352 


1 


5 666 4 

4n 

2n 

2 656 8 


6 

3 364 


1 


5 970 


1 

2 660 4 

3' 

5 

I 3 382 88 p 

lOr 

9r 


6 037. 


2 

2 681 4 


4 

3 409. 

1 


I 

7 687.85 

lO' 


2 688 4 


3 

3 413. 

1 


I 

8 273.58 

10 


2 712 1 


4 

3 456 

1 


I 

12 551. 

1 i 


2 721.79 

3 

2 

3 469 2 

1 

l“ 

I 

16 819. 

3 


2 743 9 


3 

3 475 8 


2 

I 

17 415. 

1 


2 756 4 


6 

3 501 8 

3 

1 

I 

18 307. 

1 


2 767.5 


8 

3 505.1 


1 

I 

18 382. 

1 


2 786 5 


3 

3 507 

1 



39 889. 

5 


2 799.64 


6 

3 520 ! 

1 



39 951. 

8 


2 815.6 


4 

3 542.5 

3 

2 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Sodium 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc 

Spark. 

Wave length. 

Arc. 

Spark 

1 372 3 


2 

2 847 


4 

I 4 748 1 

3a 

2 

1 376.67 


1 

I 2 852 8 

4r 


I 4 752 0 

4n 

2< 

1 659 7 


4 

I 2 853 0 

5r 


I 4 979 0 

5< 

4 

1 668 7 


4 

2 951 4 


5 

I 4 983 2 

6< 

4< 

1 669 3 


4 

2 980 


4 

I 5 675 8 


8 

1 698 9? 


10 

2 984 3 


4 

I 5 682 8 

8 

8< 

1 703 5 


9 

3 056 3 


3 

I 5 688 3 

10 

8< 

1 749 3 


8 

3 078 5 


4 

I 5 889 97 P 

lOr 

10 

1 770 8 


6 

3 093. 


6 

I 5 895 93 p 

8r 

10 

1 773 5 


6 

3 129. 


6 

I 6 154 4 

4 

3 

1 787 4 


4 

3 189 


4 

I 6 160 8 

5 

4 

2 490 7 

ir 


3 285 


5 

1 8 183 33 

8 


2 493 3 


2 

I 3 302 34 p 

9r 

9r 

1 8 194 93 

10 


I 2 512 1 

Ir 

' 


I 3 302.94 p 

8r 

8r 

I 11 382 4 

10 


I 2 512 2 

Ir 



3 533.1 


8 

I 11 404.2 

10 


I 2 543 8 

2r 



3 631. 


5 

I 18 459.5 

10 


I 2 543 9 

Ir 



3 711 


3 

I 40 449 

8r 


I 2 593 8 

3r 



I 4 393 

3’ 

1 

I 74 430. 

Ir 


I 2 593 9 

2r 



I 4 665 

3< 

3n 

I 90 480. 


3 ■ 

I 2 680 3 

4r 


>A 

I 4 669 

4< 

3n 

I 90 850. 


4 

I 2 680 4 

3r 










Strontium 


II 

1 613 

4 


I 

4 876 07 

6 

1 

1 6 791 07 

6 

1 

11 

1 620. 

5 


1 

4 876 31 

6 

1 

1 6 878 37 

10 


II 

1 769. 

8 


I 

4 892 01 

6 

2 

I 7 070 15 

lOr 

1 

U 

1 778. 

9 


I 

4 962 25 p 

6r 

2 

I 7 167 30 

6 


II 

2 166 

Ir 

1 

I 

4 967 02 

4 

1 

I 7 232 24 

5 


I 

2 354 3 

Ir 


1 

5 156 08 

5 

1 

I 7 309 45 

7 


1 

2 428 11 

3r 



5 222 21 

5 

1 

I 7 621 53 

5 


1 

2 569 50 

3r 



5 225 12 

5 

1 

7 673 10 

6 


I 

3 301 74 

5 

2 


5 229 28 

5 

1 

II 10 038 

10 


I 

3 307 54 

4 

I 


5 238 56 

6 

1 

II 10 328 

10 


I 

3 322 23 

5 

1 


5 256 91 

6 

3 

II 10 915. 

10 

• 


3 330 01 

4 

2 

I 

5 480 87 

7 

4 

I 11 242 

10 


I 

3 351 26 

6r 

2 

I 

5 486 13 

5 

2 

17 137 



11 

3 366 33 

5 

0 

1 

5 504 19 

5 

3 

17 170 



II 

3 380 72 

5 

6 

1 

5 521 76 

6 

3 

17 446. 



I 

3 464 47 

6 

7 

1 

5 534 80 

5 

2 

I 20 262 

10 


I 

3 940 80 ' 

5 

2 

I 

5 540 04 I 

5 

2 

20 705 



11 

4 030 38 

5 

4 

I 

5 543 32 : 

5 

2 

20 767. 



II 

4 077 71 P 

lOr 

lOr 


5 598 4 

6 

1 

I 26 024 

6 


u 

4 161 81 

4 

3 

I 

6 363 95 

4 

1 

26 714 



II 

4 215 52 p 

Or 

9r 

I 

6 369 98 

4 

1 

26 806. 



I 

4 305 47 

4 

4 

I 

6 380 74 

5 

1 

I 26 915. 

6 


I 

4 361 71 

4 

2 

I 

6 386 53 

7 

1 

26 947 



1 

4 438 04 

6 

3 

I 

6 388 27 

6 

1 

I 27 356. 

6 


1 

4 607 34 P 

lOr 

6r 


6 408 48 

9 

4 

28 516. 



I 

4 722 27 

6 

3 


6 504 01 

8 

4 

28 964. 



I 

4 741 91 

5 

1 


6 546 80 

5 

2 

I 29 225 

6 


1 

4 811 86 

6r 

4 


6 550 27 

0 

3 

I 30 110. 

i 5 


1 

4 832 07 p 

6 

3 


6 617 27 

6 

3 

30 482 



1 

4 ^;)5 07 

4 

1 


6 643 5.5 

5 

2 

I 30 665. 



1 

4 872 48 p 

6 

2 

1 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Sulfur 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

IV 661.42 

6 


4 332.7 

1 

5 

5 614 3 


5 

IV 753.75 

6 


4 362 5 


6 

5 640 0 

.. 

8 

IV 750 23 

5 


4 525 0 


6 

5 647 1 


8 

IV 748 40 

5 


4 694.2 p 


10 

5 660.1 


6 

IV 744 92 

5 


4 695.5 p 


8 

I 5 696 8 


6 

V 786.51 

6 


4 696 3 p 


6 

I 5 700.4 


7 

IV 815 97 

5 


4 925 3 


6 

1 5 706 2 


8 

V 854.81 

5 


5 009 6 


6 

I 6 042 0 


5 

VI 933 42 

5 


5 014.0 


8 

1 6 046 0 


6 

IV 3 098 36 

5 


5 032 5 


8 

I 6 052 8 


7 

3 497.3 

8 


5 201.0 


6 

I 6 403 5 


2 

3 717.7 

5 

6 

5 212 6 

1 

8 

I 6 408.1 


3 

3 837.37 

4 

7 

5 278 1 


3 

I 6 415 5 


4 

3 838.29 

8 

8 

5 278 6 


5 

6 538 1 


6 

3 928 5 


8 

5 279 0 


6 

I 6 743 7 


5 

3 983 7 


5 

5 320 7 


8 

I 6 748 8 


6 

3 993 5 


5 

5 345 7 


8 

1 6 757 2 


7 

4 028 8 


6 

5 428 7 


9 

7 244 8 


6 

4 142 5 

'2 

8 

5 432.8 


10 

7 679 6 


4 

4 145 1 

2 

10 

5 453.8 


10 

7 686 1 


6 

4 153 2 


8 

5 473 6 


8 

7 696 7 


8 

4 163 

3 

10 

I 5 507 0 


5 

8 585 6 


6 

4 174 31 

1 

7 

5 509.6 


10 

8 694 3 


4 

4 189 9 i 


5 

5 564 9 ! 


8 

I 9 212 80 p 


2 

4 253 60 


10 

5 579 1 j 


6 

I 9 228 17 p 


2 

4 284.97 

5 

8 

5 606 1 i 


8 

I 9 237.71 p 


3 

4 294 42 


8n 


i 

1 1 






Tantalum 


2 647 46 

3 

2 

3 566 72 

4 

1 

5 461 29 

4 

2 

2 714 67 

3 

2 

3 607 40 

7 

2 

5 518 89 

3 

i 2 

2 758 31 

3 

1 

3 626 61 

9 

3 

5 664 88 

6 

3 

2 802 07 

3 

1 

3 642 05 

10 

2 

5 776 71 

7 

2 

2 891.85 

4 

1 

3 918 51 

3 

2 

5 811 09 

8 


2 933 56 

5 

2 

4 026 95 

4 

2 

5 882 29 

5 


2 965 15 

4 

4 

4 067 91 

6 

2 

5 997 24 

7 


3 012 53 

5 

3 

4 129 42 

5 

2 

6 045 4 

5 


3 049 54 

5 

1 

4 175 22 

4 

3 

6 256 62 

8 

2 

3 103 25 

5 

1 

4 205 88 

6 

2 

6 268 66 1 

8 

2 

3 124 96 

4 

1 

4 279 06 

3 

2 

6 309 56 

8 

3 

3 170 28 

4 

1 

4 415.73 

3 

3 

6 389 42 

8 

3 

3 223 83 

4 

2 

4 510.98 

8 

3 

6 430 76 

9 

5 

3 242 05 

4 


4 530 82 

5 

3 

6 450 36 

10 

5 

3 311 14 P 

9 

' 3 ' 

4 574 32 

5 

3 

6 485 36 

10 

10 

3 317 91 

7 

1 

4 681 87 

5 

5 

6 514 36 

9 

3 

3 361 63 

5 

1 

4 691 89 

3 

2 

6 516 11 

10 

3 

3 406 94 p 

5 

2 

4 740.14 

4 

2 

6 673 70 

4 

1 

3 436 00 

5 

1 

4 812 74 

4 

2 

6 675 51 

5 

2 

3 497 85 

5 


4 936 40 

3 

1 

6 866 20 

3 

1 

3 511 03 1 

8 

'2 

5 136 47 

3 j 

3 

6 966 16 

2 



Tellurium 


509. 

■ 

n 

813. 


5 

931 


4 

634. 

■ 

II 

928. j 


4 

1 004 


5 











WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Contmued) 

Tellurium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 


Spark. 

1 007. 


5 

1 297. 


5 

2 383 27 p 

lOr 

lOr 

1 064. 


5 

1 345. 


7 

2 385.78 p 

lOr 

lOr 

1 107. 


5 

1 461. 


7 

2 530.73 p 

7 

5 

1 117. 


5 

1 826. 


5 

2 769.65 p 

9 

4 

1 123. 


7 

2 081.8 

8 


3 176.13 

9 

2 

1 150. 


5 

2 143.0 p 

9r 

’’i' 

4 866 5 


4 

1 167. 


10 

2 147.33 

8 

1 

5 045 2 


4 

1 174. 


7 

2 160.12 

6 

1 

5 449.7 


5 

1 216. 


7 

2 208.88 

6 

2 

5 649.3 


10 

1 219. 


7 

2 255.50 

5r 

3 

5 708.1 


10 

1 223. 


7 

2 259 02 

8r 

3 

5 755.8 


8 

1 291. 


5 

2 265 52 

5r 

3 

6 438 0 


10 


Terbium 


2 539 91 


8 

3 981 90 

10 


4 752 50 

10 

8 

2 658 91 


10 

4 005 57 

8 


4 813.77 

6 


2 891.29 


10 

4 012 85 

7 

5 

4 837 58 

6 

i 

2 909 24 


10 

4 033 07 

8 

8 

4 875 58 

6 

1 

2 913 28 


10 

4 061.59 

6 

2 

4 881.14 

6 

2 

3 078 87 

4 

8 

4 066 22 

5 

3 

4 915 91 

6 


3 139 65 

4 

3 

4 094.44 

5 

4 

4 931 79 

6 


3 218 95 

5 

5 

4 144.46 

6 


4 970 99 

5 


3 274 24 

6 


4 187.16 

5 


4 993 85 

6 


3 293 08 

5 

8 

4 278.64 

10 

10 

5 065 79 

5 


3 324 40 

8 

5 

4 313.25 

6 

1 

6 089 11 

5 

1 

3 413 77 

5 

4 

4 318.85 

6 

3 

5 228.11 

5 


8 454 06 

7 

4 

4 342 53 

6 

2 

6 319.23 

5 


3 509.18 p 

10 

10 

4 353 20 

6 

3 

5 354 87 

5 


3 661 75 p 

10 

10 

4 356.84 

6 

2 

5 369.71 

5 


3 568 52 

7 

5 

4 367.31 

5 

3 

6 375 98 

5 


3 628 20 

8 

3 

4 423.11 

5 

1 

5 424.10 

5 


3 638 45 

7 

5 

4 436.13 

5 


6 470 34 

5 


3 650 42 

7 

8 

4 493 08 

5 

2 

6 624 11 

5 


3 658 87 

8 

8 

4 511 52 

6 


5 686 72 

5 


3 676 35 

8 

10 

4 563 69 

6 

1 

6 747.58 

6 


3 702 85 

6 

10 

4 578 68 

8 

3 

5 785 18 

5 


3 703.93 

8 

8 

4 641 98 

8 

3 

5 803 11 

5 


3 711 75 

10 

4 

4 645 29 

9 

2 

5 851.07 

5 


3 765 14 

6 

8 

4 662.79 

6 

1 

5 967.35 

5 


3 776 50 

8 

1 8 

4 681.86 

8 


6 038 9T 

4 


3 848 76 p 

10 

10 

4 702.40 

8 

”2 

6 331 68 

4 


3 874 19 p 

10 

10 

4 716 08 

6 


6 677.94 

6 


3 899 19 

8 

8 

4 734.19 

6 

' i 

6 786.12 

4 


3 925 45 

10 

10 

4 739 92 

6 

1 

6 794.68 

5 


3 939 54 

10 

10 

4 747.79 

6 


6 896.37 

5 


3 976 86 

10 

10 








Thallium 


395 . 


1 


1 082. 


4 

1 561. 


8 

662. 


3 

III 

1 266. 


8 



10 

697. 


4 


1 337. 


4 

1 793. 


9 

817. 


3 


1 478. 


4 

1 815. 


10 

908 


2 


1 492. 


4 

1 828. 


6 

1 029. 


4 

III 

1 559. 


m 

1 893. 


10 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Thallium (CJon tinned) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc, 

Spark. 

I 

2 207.1 

4r 

2 

4 738 1 


10 

1 14 515. 

10 


I 

2 237.8 

6r 

3r 

5 153 3 


10 

I 14 593. 

1 


I 

2 316 0 

6r 

4 

I 5 350 47P 

lOr 

10 

I 14 598. 

3 


I 

2 379.60 

8r 

lOr 

5 948 9 

8 

8 

I 16 123. 

10 


I 

2 517 44 

4r 


I 6 550. 

8 

3 

I 16 340. 

10 


I 

2 552.5 

6r 


6 714. 

5 

2 

20 486. 

1 


1 

2 652 9 

2r 


I 8 376. 

1 


21 397. 

1 


1 

2 580 16 

8r 

6r 

I 9 136. 

2 


I 21 803. 

3 


I 

2 585 6 

4r 

1 

I 9 171. 

2 


27 024. 

1 


T 

2 608 98 

6r 

1 2 

I 9 513. 

3 


I 27 889. 

4 


I 

2 609 75 

4r 


I 10 292. 

6 


I 33 393. 

1 


r 

2 709.24 

8r 

'‘6r 

I 10 492. 

5 


I 35 680. 

1 


I 

2 710 7 

4r 

4 

I 10 496. 

S 


1 35 950. 

2 


I 

2 767 89 

lOr 

10 

I 11 482. 

5 


I 38 131. 

5 


I 

2 826 2 

8r 


1 11 513. 

10 


I 39 215. 

2 


I 

2 918 34 

lOr 

“l' 

I 11 594. 

8 


1 39 246. 

2 I 


I 

2 921.53 

6r 

1 

11 691. 

1 


39 286. 

6 


I 

3 229 76 

lOr 

1 

I 12 492. 

2 


I 51 058. 

2 I 


I 

3 519 22 

lOr 

lOr 

12 728. 

2 


1 55 590. 

1 


I 

3 529 41 

8r 

10 

I 12 736 

10 


1 70 230. 

1 


I 

3 775 73 p 

ilOr 

i 

lOr 

1 13 014. 

10 


1 71 170 

1 ! 



Thorium 


2 413 50 
2 427 98 
2 431 74 
2 441 30 
2 463 72 
2 512 72 
2 686 17 
2 898 92 

2 978 68 

3 097 92 
3 108 26 
3 188 22 
3 216 68 
3 221 27 
3 232 08 

3 290 59 p 
3 300 54 
3 313 69 
3 392 05 
3 469 94 
3 507 57 
3 511 64 
3 538 75 p 
3 601.05 p 
3 617 07 
3 627 40 
3 659 51 
3 741 21 

3 752.58 

4 019.14 p 



6 

4 069.23 

3 

7 

5 539 89 

5 

2 


8 

4 085.05 

3 

7 

5 604 48 


1 


7 

4 116.75 

2 

6 



1 


9 

4 178 04 

3 

5 

5 707 07 


1 


7 

4 208 85 

4 

8 

5 749 32 


1 


8 

4 381.89 

5 

10 

5 815 38 




6 

4 391.12 

5 

10 

5 870 51 


1 


6 

4 510 54 

4 

5 

5 914 38 


1 


8 

4 602 88 

5 

1 

5 989.02 


2 


6 

4 619 50 

7 

3 

6 015.41 


1 

4 

5 

4 740 47 

6 

4 

6 087 28 


1 

5 

5 

4 752 41 

6 

4 

6 099 08 


1 


8 

4 761 10 

5 

3 

6 104 79 


1 

2 

10 

4 774 27 

5 

2 

6 112 84 


1 

1 

7 

4 818.62 

4 

4 

6 120 56 


1 


10 

4 832 78 

5 

2 

6 261 06 


1 

i 

10 

4 863 17 

9 

8 

6 274 14 


1 

1 

10 

4 919 80 

9 

6 

6 342 86 



4 

5 

4 964 15 

5 

1 

6 358 64 



4 

5 

4 987.16 

5 

3 

6 376 94 




10 

5 017 24 

8 

3 

6 396 4 



5 

6 

5 028 59 

5 

2 

6 411 91 



1 

10 

5 049.77 

7 

3 

6 416.10 



3 

7 

5 067 97 

5 


6 457.26 



4 

5 

5 148.17 

4 

' 2 

6 462 64 


1 


2r 

5 247 65 

5 

2 

6 531.3 



*3 

6 

5 277 45 

5 

2 

6 584 0 



5 

6 

5 325 10 

4 

2 

6 989 7 



4 

6 

5 435 86 

4 

1 

6 993 1 



5 

10 

5 462.58 

4 

1 

7 054.8 

4 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Tin 


Wave length. 

Arc. 

Spark. 

W’ave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark 

392. 


1 

2 113.9 

4r 

Ir 

3 283.5 


10 

410. 


2 

2 121.2 

3r 


3 330.60 

6r 

6 

502. 


2 

2 140.6 

3r 

1 

3 352.3 


10 

508. 


2 

2 148.6 

3r 

1 

3 801.03 


8r 

752. 


3 

2 151.4 

3r 

2 

4 524.74 p 

6 

10 

784. 


3 

2 171.3 

3r 


4 585.6 


10 

892. 


3 

2 194.5 

3r 

2r 

5 333. 


10 

902. 


15 

2 199 3 

3r 

2r 

5 562.7 


10 

907. 


3 

2 209.63 

3r 

2r 

5 589 4 


10 

910. 


3 

2 231.73 

4r 

2 

5 731.70 

7 

3 

956. 


10 

2 246.05 

3r 

3r 

5 799 4 


10 

1 019. 


15 

2 268.92 

3r 

3r 

5 970 3 

5 


1 044. 


15 

2 286.68 

4r 

3r 

6 037 7 

5 


1 058. 


3 

2 317.22 

5r 

4r 

6 054 9 

5 


1 062. 


3 

2 334 80 

4r 

4r 

6 069 0 

7 


1 086. 


5 

2 354.84 

5r 

6r 

6 149 6 

6 


1 089. 


5 

2 408.18 

4r 

3 

6 154.6 

5 


1 132. 


12 

2 421 70 

6r 

8r 

6 171 5 

4 


1 158. 


20 

2 429 51 

7r 

8r 

6 310 8 

4 


1 224. 


10 

2 483 40 

5r 

4r 

6 453 5 

3 

' 6 

1 251. 


20 

2 495 72 

5r 

4r 

6 579.2 


4 

1 314 7 


10 

2 546 56 

5r 

5r 

6 844.2 

2 

2 

1 327. 


7 

2 571 60 

5r 

5r 

8 114.1 

7 


1 347. 


4 

2 594 43 

4r 

3r 

8 552 6 

7 


1 370 


4 

2 658 61 


10 

9 852. 

1 


1 387. 


5 

2 661 25 

5r 

4r 

10 458. 

1 


1 410 8 


5 

2 706 50 

7r 

7r 

10 808. 

1 


1 437.7 

! •• 

10 

2 779 81 

4r 

5 

10 896. 

4 


1 475 


6 

2 785 02 

3r 

4 

11 194. 

7 


1 570 


4 

2 813 58 

5r 

4r 

11 279. 

10 


1 757 


10 

2 839 99 p 

8r 

lOr 

11 457. 

6 


1 811. 


10 

2 850 61 

6r 

7r 

11 618. 

6 


1 899. ' 

i 3’ 

10 

2 863 32 p 

8r 

8r 

11 672. 

2 


1 951 4 , 

( 3r 


2 913 54 

6r 

4 

11 740. 

9 


1 983 4 

3r 


3 009 14 p 

9r 

8r 

11 827. 

4 


2 040. 

4r 


3 032 78 

3r 

3 

11 853. 

4 


2 072 9 

5r 


3 034 12 p 

9r 

8r 

11 934. 

10 


2 091 6 

3r 

1* 

3 175 05 p 

lOr 

9r 

12 983. 

5 


2 096 3 

2 100 8 

4r 

4r 


3 262 33 p 

lOr 

5r 

13 022. 

2 



Titanium 


324. 


1 

III 2 375 0 


6 

I 2 646 64 

9 

2 

781 6 


10 

I 2 384 53 

3 

1 

I 2 661 97 

5 


834 07 


2 

2 414 0 


10 

I 2 669 60 

6 

2 

1 113 4 


5 

I 2 418 36 

3 

1 

I,II 2 742 33 

7 


1 120 5 


5 

III 2 516 0 


10 

II 2 751 7 


8 

1 264 6 


5 

II 2 525 62 

4 

10 

I 2 758 07 

6 

1 

III 1 294 3 


2 

III 2 527 8 


10 

II 2 805 0 


10 

III 1 298 8 


2 

III 2 540 0 


10 

II 2 810.30 

4 

10 

1 437 3 


5 

III 2 563 4 


10 

11 2 817.84 


10 

1 658 7 


10 

I 2 599 91 

6‘ 

2 

II 2 828.07 

3* 

8 

1 671 2 


10 

I 2 611 28 

7r 

1 

II 2 841.94 

8 

4 

IV 2 068 3 


2 

I 2 619.94 

5 

1 

II 2 884.10 

7 

8 

2 074 6 


2 

I 2 641 09 

9 

2 

I 2 912.09 

8 

2 

III 2 346 8 


6 

1 2 644.26 

9 

3 

I.II 2 941.99 

9 

4 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THB 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Titanium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

I 2 948.25 

9 

2 

I 3 729.81 

8r 

4 

I 4 623 11 

9 

3 

I 2 956.13 

10 

2 

I 3 741.07 

10 

2 

I 4 656 46 

8 

3 

I 2 967 22 

8 

2 

I 3 741 65 

3 


I 4 667 59 

10 

5 

ra 2 984 8 


10 

1 3 752.87 

10 

5 

I 4 681 91 

9 

6 

II 3 072 11 

8 

3 

II 3 759 30 

9 

10 

I 4 691 34 

8 

4 

II 3 072.97 

8 

3 

11 3 761 33 

8 

10 

I 4 698 77 

8 

3 

II 3 075 23 

9 

4 

I 3 882.88 

9 

3 

I 4 731 17 

5r 

3 

II 3 078.65 

9 

6 

II 3 900 54 

5 

10 

I 4 758 13 

8 

5 

II 3 088 03 

10 

lOr 

II 3 913.47 

5 

10 

I 4 759 28 

8 

6 

II 3 162 57 

9 

6 

I 3 947.77 

8 

3 

I 4 820 42 

7 

3 

II 3 168 52 

9 

10 

I 3 948.70 

10 

4 

I 4 840 88 

9 

4 

I 3 186 46 

9r 

3 

I 3 956 34 

10 

4 

I 4 870 14 

7 

3 

II 3 190 88 

7 

HTiB 

I 3 958 21 

10 

5 

I 4 885 09 

8 

5 

I 3 192 00 

9r 

1 

1 3 962 86 

7 

3 

I 4 981 73 p 

9 


I 3 199 92 

9r 

3 

I 3 964 27 

7 

3 

I 4 991 07 p 

9 

10 

II 3 202 54 

6 

10 

I 3 989 76 

10 

6 

I 4 999 51 p 

10 

10 

11 3 217 06 

8 

8 

1 3 998 64 

10 

6 

I 5 007 21 p 

9 


II 3 222 84 

7 

8 

1 4 009 66 

7 

4 

I 5 014 25 

10 

9 

II 3 224.24 

5 

8 

I 4 024 58 

7 

3 

I 5 020 03 

8 

5 

n 3 234.52 

8r 

lOr 

I 4 078 48 

6 

4 

I 5 022 87 

9 

5 

n 3 236 58 

7r 

6r 

II 4 163 66 

4 

10 

I 5 024 85 

9 

3 

II 3 239 04 

7r 

6r 

n 4 171 92 

3 

10 

I 5 025 58 

8 

3 

11 3 241 99 

7 


I 4 274 59 

10 

4 

I 5 035 91 

7 

9 

II 3 248 60 

4 


I 4 282 71 

6 

3 

I 5 036 47 

9 

8 

II 3 261.60 

4 


1 4 287 42 

9 

4 

I 5 038 41 

9 

8 

II 3 322 94 

8r 


1 4 289 08 

10 

4 

I 5 039 96 

9 

3 

II 3 329 46 

6r 


II 4 290 23 

4 

10 

I 5 064 66 

10 

5 

II 3 332 11 

5 

8 

I 4 290 94 

8 

2 

I 5 173 74 

7r 

7 

11 3 335 19 

7 


II 4 294 11 

6 

10 

II 5 188 69 

4 

10 

I 3 341 87 

Or 

lOr 

I 4 298 68 

10 

4 

I 5 192 97 

8r 

10 

II 3 349 04 P 

6r 

8r 

II 4 300 06 

6 

8 

I 5 210 39 

8r 

9 

II 3 349 41 

9r 

msm 

I 4 300 56 

10 

2 

II 5 226 55 

3 

10 

I 3 354 64 

8 

3 ! 

I 4 301 08 

10 

3 

I 5 283 45 

7 

3 

II 3 361 22 p 

8r 

mm 

I 4 305 92 

10 

8 

I 5 297 25 

7 


I 3 370 44 

9r 

2 

II 4 307 89 


8 

II 5 336 80 

3 


I 3 371 46 

9r 

2 

I 4 314 81 

7* 

3 

I 5 477 73 

9 


11 3 372 80 p 

10 

lOr 

II 4 337 92 

5 

10 

I 5 488 23 

6 


n 3 380 29 

7 

10 

II 4 395 04 

7 

10 

I 5 512 53 

8 

Blifl 

II 3 383 77 p 

8r 


I 4 427.11 

8 

4 

I 5 514 35 

7 


I 3 385 95 

8r 


1 4 443 81 

6 

10 

I 5 514 54 

8 

8 

II 3 387.84 


10 

II 4 455.33 

10 

4 

I 5 565 47 

7 

8 

II 3 394 58 

1 2 

10 

I 4 457 44 

9 

5 

I 5 644 14 

7 

10 

II 3 444 32 

1 4 

10 

I 4 468 50 

6 

10 

I 5 662 16 

7 

8 

II 3 452 48 

1 

8 

II 4 501.28 

5 

10 

I 5 662 92 

7 

3 

U 3 456.39 

1 2 

9 

I 4 512 74 

jlO 

4 

I 5 675 43 

7 

4 

II 3 461 50 

9 

mm 

I 4 518 03 

1 9 

4 

I 5 689 48 

8 

3 

II 3 477.19 

9 


I 4 ,522 81 

9 

4 

i 5 702 68 

6 

2 

II 3 504 89 

7 

10 

I 4 527 32 

10 

4 

I 5 708 23 

5 

1 

II 3 610 85 

8 

10 

I 4 533 25 

lOr 

5 

I 5 715 12 

8 

2 

II 3 520 26 

3 

8 

I 4 534 78 

9r 

4 

I 5 762 28 

7 

2 

n 3 535 41 

4 

10 

I 4 535 .58 

8r 

3 

I 5 766 33 

7 

3 

I 3 635 47 p 

9r 

3 

I 4 535 92 

6r 


I 5 866 44 

9 

10 

II 3 641 34 

4 

10 

I 4 536 05 

6r 

‘ 4 

I 5 899 29 

9 

10 

I 3 642.68 p 

lOr 

3 

I 4 .544 70 

9 

3 

I 5 918 ,54 

6 

3 

I 3 653 50 P 

lOr 

4 

I 4 .548.77 

9 

3 

I 5 922 10 

7 

4 

II 3 659 77 

4 

10 

II 4 549 63 

5 

10 

I 5 941 75 

7 

4 

II 3 662 24 

4 

10 

I 4 5.55 49 

9 

3 

I 5 9.53 16 

8 

10 

II 3 685.19 

lOr 


II 4 563 77 

4 


I 5 965.82 

8 


II 3 706 22 

2 

8 1 

II 4 571.98 

6 

10 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Titanium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

I 5 978 54 

8 

8 

I 6 258 72 

9 

9 

I 7 209 45 

8 


I 5 999 67 

6 

2 

I 6 261.10 

9 

9 

I 7 244 86 

5 


£ 6 085 24 

7 

4 

I 6 303.77 

6 

3 

I 7 251.7 

6 


1 6 091 18 

7 

5 

I 6 556.09 

6 

5 

I 8 426.5 

4 


I 6 126 22 

9 

5 

I 6 743 15 

5 

3 

I 8 435 6 

5 


I 6 215 26 

7 

10 

I 6 861.17 

5 

1 

1 8 518.2 

4 


1 6 258.11 

9 

9 








Tungsten 


1 550 2 


3 

2 946 98 

8r 

3 

5 071 74 

5 

10 

1 679 2 


3 

3 017 44 

6r 

2 

5 224 68 

10 

10 

1 785 5 


5 

3 041 86 

5r 

1 

5 492 34 

10 

10 

1 787 0 


5 

3 046.44 

5r 

1 

5 514.72 

10 

16 

1 788 3 


5 

3 049.68 

6r 

1 

5 648 39 

7 

10 

1 895 5 


6 

3 077 50 

1 

10 

5 735.10 

8 

8 

2 397 11 p 

2 

10 

3 376 14 

1 

10 

5 804 86 

7 

5 

2 446 4 

1 

8 

3 401 90 

1 

8 

5 947 58 

4 

2 

2 488 8 

2 

6 

3 508.74 

6 

5 

6 012 80 

4 

3 

2 571 46 

2 

6 

3 545 23 

6 

3 

6 292 05 

4 

2 

2 572 3 


6 

3 572 47 

3 

10 

6 404 22 

4 

2 

2 579.3 

1 

5 

3 592 42 

3 

10 

6 445 15 

4 

2 

2 579 6 


7 

3 613 79 p 

3 

10 

6 538 15 

4 


2 589 14 p 

2 

8 

3 617 52 

8r 

2 

6 693 12 

5 


2 658 02 

2 

8 

3 641.41 

4 

10 

6 820.7 

4 


2 702.1 

1 

10 

3 736 24 

1 

10 

6 934.28 

4 


2 762 34 

4r 

2 

3 867.98 

5 

5 

6 984 29 

4 


2 764 28 

4r 

8 

4 008 76 P 

10 

10 

7 140 51 

3 


2 768 99 

4r 

1 

4 074.37 

7 

6 

7 296 57 

3 


2 769 76 

4r 

1 

4 215 38 

3 

8 

7 385 08 

3 


2 770 90 

4r 

1 

4 294 62 p 

6r 

9 

7 483 34 

3 


2 774 01 

5r 

2 

4 302.12 p 

8 

5 

7 569 87 

3 


2 774.48 

5r 

3 

4 484 20 

8 

4 

7 614 07 

3 


2 818 07 

5r 

2 

4 570 66 

7 

3 

7 688 93 

3 


2 879 11 

5r 

2 

4 588 74 

7 

3 

7 784 11 

la 


2 879.40 

5r 

2 

4 080 52 

8 

5 

7 940 92 

H 


2 896 01 

4r 

2 

4 843.83 

9 

5 

8 123.78 

H 


2 896 44 

6r 

3 

5 006 17 

8 

10 

8 585 07 

H 


2 934 99 

5r 

3 

5 015 34 

8 

8 

8 504 38 

3 


2 944 41 

7r 

3 

5 053 30 

10 

2 

8 613 22 

3 



Uranium 


397. 

764. 

1 587. 

1 833 
1 981 

1 985 

2 008 

3 566 61 
3 670 07 
3 831 45 
3 859 57 
3 932 04 
3 985 80 



1 

4 090 13 

m 

■■ 

4 731 60 

5 

3 


5 

4 156 65 

5 

2 

4 756.79 

5 

2 


5 

4 163.70 

5 

2 

4 772 70 

4 

3 


5 

4 171 61 

5 


4 819 48 

4 

2 


5 

4 241 68 p 

5 


4 899 27 

4 

2 


5 

4 287 87 

4 


5 027 38 

5 

4 


5 

4 341 67 

5 


5 280 38 

4 

1 

4 

2 

4 393 60 

5 


5 475.71 

5 

3 

4 

3 

4 472 34 

5 


5 481.20 

5 

3 

4 

3 

4 543 64 

5 


5 492 94 

8 

4 

5 

3 

4 627 08 

5 


5 527.84 

10 

4 

5 

3 

4 646 60 

4 


5 564.16 

5 

1 

5 

2 

4 689.07 

5 

■ 

5 610.88 

5 

1 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Uranium (Continued) 


Wave length. 

Arc.j 

Spark. 

Wave length. 

Are. 

1 

Spark 

Wave length. 

Arc. 

1 Spark. 

5 621.50 

4 

1 

6 372 46 1 

5 


7 881 91 

4 


5 669 45 

4 


6 395 46 

6 


7 970 44 

3 


5 723 63 

5 

1 

6 419 19 

10 

1 

8 223 08 

4 


5 758 18 

6 


6 465 00 

4 


8 262 09 

4 


5 780 56 

4 


6 826 90 i 

4 


8 318 4 

3 


5 798 54 

4 

1 

7 074 78 

4 


8 381 93 

3 


5 837 7 

4 

1 

7 101 61 

3 


8 445 38 

4 


5 915 39 

8 

1 

7 128 88 

4 


8 450 04 

4 


5 976 32 

5 


7 425 49 

3 


8 496 10 

3 


5 997 32 

4 


7 533.91 

5 


8 504 66 

4 


6 051 74 

4 

1 

7 619 34 

3 


8 540 17 

3 


6 077 28 

4 


7 631 72 

3 


8 607 92 

5 


6 171 88 

4 

1 

7 784 11 

5 


8 691 26 

3 



Vanadium 


483 0 


5 

II 2 952.08 


8 

8r 

3 457 13 

2 

10 

684 5? 


5 

2 955 80 


8 


3 496 94 

3 

8 

723. 


3 

II 2 957 52 


8 

6 

3 504 44 

4 

10 

1 112. 


2 

2 968 38 


8 

lOr 

3 517 30 

5 

10 

1 437 3 


2 

2 974 24 


8 

1 

3 524 73 

3 

8 

1 454. 


2 

2 976 21 


8 

2 

3 530 77 

6 

10 

2 074 5 


15 

2 976 53 


8 

3 

3 545 20 

6 

10 

2 677 83 

7 

4 

2 977 55 


8 

1 

3 556 80 

4 

10 

2 678 60 

7 

3 

2 989 59 


1 

3r 

3 566.17 

3 

8 

2 679 35 

8 

4 

3 001 20 


3 

Sr 

3 589 75 

5 

10 

2 687 99 

10 

5r 

3 044 93 


4r 

1 

3 592 02 

5 

10 

2 700 96 

8 

5r 

3 050 88 


3r 

3 

3 593 33 

5 

10 

2 706 19 

8 

3r 

3 056 35 


3r 

2 

3 618 95 

1 

8 

2 715 69 

10 

5 

3 060 45 


3r 


3 667 72 

8 

3 

2 762 6 


2r 

3 066 37 


4r 

ir 

3 669 42 

1 

8 

2 810 24 

2 

8 

II 3 093 14 

V 

4 

lOr 

I 3 688 07 

8 

3 

2 882 51 

6 

8 

II 3 102 30 

V 

10 

lOr 

1 3 690 29 

8 

4 

2 882 51 

6 

8 

II 3 no 71 

P 

8 

lOr 

I 3 692 22 

8 

4 

2 884 79 

6 

10 

II 3 118 38 

P 

lOr 

lOr 

3 695 87 

8 

3 

2 891 65 

10 

6r 

n 3 125 29 

P 

8 

2 

3 700 34 

1 

8 

2 892 46 

10 


II 3 126 21 


6 

4r 

I 3 703 57 

8 

3 

2 892 67 

10 

5r 

II 3 130 27 


5 

lOr 

3 715 47 

6 

10 

2 893.32 

10 

5r 

1 134 93 


2 

8 

3 727 46 


10 

2 904 13 


1 

3 136 51 


2 

8 

3 732 75 

5 

10 

2 906.13 

1 8 

1 4r 

3 139 73 


1 

8 

3 745 80 

3 

10 

II 2 907 47 

8 

3r 

I 3 183 42 

P 

lOr 

2r 

3 770 97 

3 

10 

2 908 81 

8r 

8r 

I 3 183 99 

P 

lOr 

2r 

3 787 15 

2 

8 

2 910 02 

8 

4r 

I 3 185 41 

P 

lOr 

2r 

3 794 96 

8 

3 

2 910 39 

8 

4r 

3 187 70 


5 

8r 

I 3 813 50 

8 

3 

II 2 911 (V3 

6 

3r 

3 188 51 


i •» 

8r 

3 815 51 

3 

10 

2 914 93 

10 

2 

3 190 67 


7 

lOr 

I 3 818 24 

8 

3 

2 919 99 

8 

2 

3 198 10 


5r 

2 

3 847 32 

4 

10 

II 2 420 38 

8 

3 

I 3 202 38 


or 

2 

I 3 855 85 

9r 

3 

2 923 63 

8r 


3 217 11 


6 

10 

I 3 SW 86 

8 

3 

II 2 924 02 

8 

8r 

3 237 H7 


6 

10 

i I 3 875 08 

8r 

2 

II 2 924 65 

8 

8r 

3 254 75 

i 

2 

8 

{ 3 878 73 

1 

10 

II 2 930 81 

8 

5r 

3 267 71 

10 

lOr 

1 3 902 2ti 

8r 

2 

II 2 941 43 

3 

i lOr 

3 271 11 

:ia 

lOr ! 

! 1 3 909 88 

6r 


2 942 35 

lOr 

2 

3 276 12 


10 

lOr 1 

1 3 914 31 

2 

8 

2 943 20 

8 

i 1 

3 2:9 84 


3 

10 

I 3 916 40 

2 

8 

11 2 944 6 

2 

8r 

3 357.9 



8 

3 951 96 

3 

10 










WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Vanadium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

3 973 64 

3 

10 

I 4 408 52 

6r 

lOr 

5 670.87 

9 

8 

3 990 57 

10 

6 

4 416 01 


10 

I 5 698 53 

lOr 

10 

3 997 13 

3 

8 

I 4 421 59 

8 

5 

I 5 703 61 

lOr 

19 

3 998 73 

8 

4 

1 4 437 84 

8 

6 

I 5 707.02 

8r 

9 

4 005 71 

3 

10 

I 4 441.69 

7 

8 

I 5 727 04 

lOr 

10 

4 023 38 

2 

10 

I 4 444.22 

8 

8 

5 731 28 

8 

5 

4 035 62 

2 

10 

4 452.03 

8 

10 

I 5 737 07 

7 

7 

I 4 090 59 

10 

10 

I 4 460.31 

lOr 

lOr 

I 6 039 74 

10 

10 

1 4 092 69 

10 

3 

4 462.37 

9 

9 

I 6 081 47 

10 

6 

I 4 099 80 

10 

2 

4 469 71 

8 

8 

I 6 090 24 

lOr 

10 

I 4 105 17 

10 

4 

4 488 90 

8 

10 

I 6 111 67 

10 

9 

I 4 115 18 

10 

2 

4 545 40 

9 

8 

I 6 119 54 

lOr 

8 

I 4 116 48 

8 

7 

4 549 65 

6 

8 

6 109 20 

8 

8 

1 4 116 70 

lOr 

7 

4 560 72 

7 

9 

I 6 216 35 

8 

10 

I 4 128 07 

10 

10 

4 571 79 

6 

10 

I 6 230 78 

10 

9 

I 4 132 00 

lOr 

10 

I 4 577.17 

8 

8 

I 6 242 85 

4 

10 

I 4 134 47 

9 

10 

I 4 580 40 

8 

9 

I 6 243 10 

9 

4 

4 183 4 

2 

10 

I 4 586 37 

8 : 

9 

I 6 251 83 

9 

a 

4 202 44 

1 

8 

I 4 594 10 

lOr 

10 

I 6 268 85 

5 

5 

4 205 08 

2 

10 

I 4 619 68 

8 

9 

I 6 274 67 

5 

8 

I 4 209 85 

6 

8 

4 776 48 

6 

9 

I 6 285 18 

9 

1 

4 268 64 

8 

8 

I 4 786 52 

6 

8 

I 6 292 83 

9 

7 

4 271 56 

6 

8 

I 4 796 94 

7 

8 

I 6 296 53 

10 

6 

4 276 96 

6 i 

8 

I 4 807 56 

10 

8 

6 326 87 

5 

4 

4 284 06 

7 

10 

I 4 851 50 

9 

8 

I 6 452 38 

4 


1 4 330 03 

6 

10 

I 4 864 7r> 

lOr 

9 

I 6 504 IS 

4 

' 4' 

1 4 332 83 

8 

10 

1 4 875 48 

lOr 

10 

I 6 531 43 

10 

6 

I 4 341 01 

9 

10 

1 4 881 57 

lOr 

10 

6 753 03 

4 


I 4 352 88 

10 

6 

5 128 54 

8 

9 

• 7 338 90 

4 


J 4 379 24 

lOr 

lOr 

5 138 44 

6 

10 

I 8 116 76 

5 


1 4 384 73 

lOr 

lOr 

5 194 85 

4 

8 

I 8 161 03 

4 


1 4 389 99 

lOr 

lOr 

5 401 95 

7 

8 

8 203 0 

4 


1 4 395 24 

10 

10 

5 415 28 

10 

8 

8 241 6 

4 


1 4 400 59 

9 

10 

5 487 9 

5 

8 

8 253 5 

4 


1 4 406 65 

8r 

5r 

5 507 75 

5 

8 

8 255 8 

4 


1 4 407 65 

8r 

4r 

, I 5 627 66 

8 

9 

8 919 8 

3 


I 4 408 21 

6r 

1 

1 




; 


( 


Xenon, Fikst Spectrum 


Wave length. 

Geissler 

1 tube. 

Wave hnigth. 

Geissler 

tube. 

1 Wave length. 

Geissler 

tube. 

3 650 2 

4 

1 

4 624 28? p ' 

9 

6 469 70 

3 

3 951 0 

10 

4 671 23? i> 

10 

6 727 90 

3 

3 967 6 

4 

4 697 02 

6 

6 882 07 

3 

4 078 8 

10 

4 734 15 

8 

7 285 36 

3 

4 109 7 

5 

4 807 02 1 

7 

7 393 80 

3 

4 116 1 

7 

4 829 71 

4 

7 642 04 

4 

4 193 5 

8 

4 844 33 

10 

8 231 62 

10 

4 500 98 p 

8 

4 923.25 

5 

8 280 08 

10 

4 524.68? 

6 

6 182 44 

2 

8 409.17 

4 

4 582 75? 

4 

6 318.06 

3 

8 819.38 

6 

4 603 03 

10 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Xenon, Second Spectkum (Continued) 


Wave length. 

Geissler 

tube. 

Wave length. 

Geissler 

tube. 

Wave lengtL 


2 475.9 

n 

3 596 6 

5 

4 585.5 

10 

2 605.6 


3 624 1 

8 

4 592 0 

6 

2 677.2 

8 

3 676.6 

7 

4 603 0 

10 

2 717.4 

7 

3 776.3 

7 

4 652 0 

6 

2 794.9 

5 

3 781.0 

10 

4 698 0 

5 

2 814 5 

6 

3 841.5 

7 

4 823 3 

6 

2 816.0 

5 

3 877.8 

8 

4 844.3 

10 

2 871 2 

5 

3 880.5 

6 

4 862.5 

8 

2 937.9 

6 

3 895.0 

6 

4 876.5 

7 

2 967.7 

5 

3 907.9 

7 

4 883 5 

6 

2 979.4 

6 

3 922 5 

10 

4 890.1 

5 

2 993.0 

5 

3 950.6 

8 

4 921 5 

6 

8 065.2 

6 

3 992.7 

5 

5 080.7 

7 

3 083.6 

6 


6 

5 292.2 


3 091 1 

5 

4 057.4 

5 

5 314.0 

8 

3 138.3 

6 

4 109 0 

6 

5 339.4 

9 

3 150.7 

6 

4 180 0 

10 

5 372 4 

8 

3 151.0 

6 

4 193.1 

8 

5 419 2 

10 

3 196 2 

5 

4 208 5 

6 

5 439 0 

8 

3 239 3 

6 

4 238 2 

10 

5 460.4 

6 

3 242.8 

7 

4 245.4 

10 

6 472 7 

7 

3 285.8 

8 

4 330 5 

10 

5 531.1 

7 

3 322.2 

6 

4 393 2 

10 

5 616 8 

6 

3 330 8 

6 

4 395.7 

10 

5 659 5 

5 

3 454 3 1 

7 

4 414.8 

7 

5 667.6 

6 

3 458 8 1 

5 

4 434 2 

6 

5 719.6 

6 

3 467 2 1 

5 

4 448 1 

10 

5 751 1 

5 

3 468 2 1 

5 . 

4 462 2 

10 

5 976 5 

7 

3 542 4 1 

6 

4 480 8 

7 

6 036 2 

6 

3 552 1 

6 

4 540 9 

8 

6 051 2 

7 

3 679 7 

6 

4 545.2 

8 

6 097 6 

7 

3 583 6 

6 

1 

4 577.2 

6 

6 557. 

10 


Yttkkbium 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc 

Spark. 

W^ave length. 

Arc. 

Spark, 

2 464 53 

[lOr 


3 126 1 


10 

3 619 83 

5 

8 

2 642 53 

1 

8 

3 140 91 

4 

10 

3 694 20 p 

10 

10 

2 672.64 

3 

4 

3 153 86 

! 3 

10 

3 770.09 

7 

3 

2 750 49 

5 

10 

3 169 05 

1 3 

8 

3 795 76 

3 

1 5 

2 851 17 

4 

10 

3 192 87 

3 

8 

3 988 01 p 

10 

10 

2 859 81 

3 

6 

3 289 37 p 

10 

10 

4 135 13 

4 

8 

2 914 23 

2 

10 

3 337 17 

8 

2 

4 180 84 

10 

5 

2 919 36 

4 

10 

3 342 96 

10 

5 

4 316 96 

2 

5 

2 970 56 

6 

5 

3 362 60 

10 

4 

4 439 22 

8 

2 

2 994 80 

3 

8 

3 431 12 

6 

3 

4 576 22 

10 

3 

3 005 76 

5 1 

10 

3 441 50 

10 

3 

4 726.07 

8 

10 

3 009 39 

3 

8 

3 454 07 

5 

10 

4 781 90 

8 


3 017 57 

3 

10 

3 464 33 

10 

5 

4 786 60 

10 

io' 

3 029 6 


10 

3 476 30 

8 

4 

4 935.51 

10 


3 031.12 

lo’ 

5 

3 478 84 

8 

10 

5 277.07 

6 


3 065.03 

4 

10 

3 520 24 

4 

10 

5 335 14 

6 

'l 

3 107.87 

10 

lOr 

3 560 33 

8 

3 

5 352 94 

5 1 

1 

3 117.78 

4 

to 

3 560 69 

8 

5 

5 481 95 

8 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Ytterbium (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

Spark. 

Wave length. 

Arc. 

SparL 

5 539 05 

10 


5 837.13 

8 


6 799.66 

10 

■ 

5 556 47 

10 


6 489.14 

10 

'i 

7 527.58 

5 


5 652 00 

5 720 02 

9 

10 


6 667.85 

10 


7 699.49 

10 



Yttrium 


2 367 2 


10 

I 4 174 14 

7 

4 

5 527.55 

6r 

3 

2 414 7 


10 

II 4 177 52 

10 

10 

II 5 544 60 

5 

2 

2 422 20 

4 

8 

4 220.62 

7 

1 

5 556 45 

4r 

1 

2 817 0 

1 

10 

II 4 235.71 

8 

5 

5 577 42 

4r 

1 

2 946 0 


10 

4 251.18 

7 

2 

5 581 88 

5r 

2 

II 3 095.88 

6 

2 

4 302 30 

10 

3 

5 630 13 

6r 

2 

3 129.93 

3 

8 

II 4 309 62 

10 

10 

5 644.69 

4r 

1 

3 173 05 

4 

10 

4 348 79 

9 

3 

5 648 46 

4r 

1 

II 3 195 61 

8 

10 

II 4 358 72 

7 

10 

5 662 95 

7r 

10 

II 3 200 26 

7 

10 

II 4 374 95 

10 

10 

5 706 73 

4r 

2 

II 3 203 32 

7 

10 

II 4 398 03 

8 

10 

II 5 728 90 

4 

2 

II 3 216 67 

10 

10 

II 4 422 60 

10 

10 

II 5 781 68 

4 

2 

II 3 242 28 

10 

10 

4 505.96 

8 

3 

5 945.72 

4 

1 

II 3 327 88 

10 

10 

4 527 26 

8 

5 

6 009.20 

5 

3 

3 361 99 

5 

10 

4 527 79 

7 

3 

I 6 023.42 

4 

2 

3 496.09 

9 

10 

I 4 643 69 p 

8 

5 

I 6 138 45 

4 

2 

3 548 99 

10 

10 

4 658 31 

6 

3 

I 6 191.72 

7 

4 

3 584 51 

4 

10 

I 4 674 84 r 

8 

5 

I 6 222.58 

6 

2 

I 3 592 91 

8 

4 

II 4 682.31 

5 

10 

I 6 435 03 

8 

8 

II 3 600 73 

10 

10 

II 4 823 31 

4 

10 

6 538 58 

4 

2 

n 3 601 92 

10 

10 

4 839 86 

9 

10 

II 6 613 75 

5 

3 

II 3 611 05 

10 

10 

4 845 68 

6 

5 

6 664 37 

4 


I 3 620 94 

10 

8 

4 852 69 

6 

4 

I 6 687 57 

5 

r 

3 668 48 

3 

10 

II 4 854 88 

10 

10 

6 700.71 

4 

1 

II 3 710 30 P 

10 

10 

4 859 83 

6 

3 

6 735 99 

4 


II 3 747 55 

1 6 

10 

II 4 883 69 

10 

10 

I 6 793 71 

4 

”l' 

II 3 774 33 p 

10 

1 10 

II 4 900.12 

10 

10 

II 6 795 41 

4 

1 

II 3 788 69 p 

9 

10 

II 5 087 42 

10 

10 

6 845 23 

4 


II 3 950 35 

10 

10 

II 5 123 21 

6 

4 

6 887 22 

4 


II 3 982 61 

,10 

10 

II 5 200 41 

10 

10 

6 950 32 

4 


I 4 047.65 

1 7 

4 

II 5 205 71 

10 

10 

II 6 951.67 

4 


I 4 077 38 

6r 

5 

II 5 402 78 

5 

8 

6 979.87 

4 


I 4 083 71 

7 

3 

5 466 46 

10 

3 

7 191 65 

3 


I 4 102.38 

9r 

8 

II 5 497 41 

5 

8 

II 7 264 16 

4 


I 4 128 32 

8r 

8 

5 503 45 

8 

2 

7 346 3 

4 


I 4 142 87 

8r 

8 

II 5 509.91 

9 

4 

II 7 450 2 

4 


I 4 167.5? 

8 

4 

II 5 521 82 

6r 

3 

II 7 881 7 

2 



Zinc 


677 9 


5 

1 651 9 


7 

1 839 3 


6 

I 1 457. 


8 

1 673 2 


7 

1 864 


5 

I 1 689 


10 

1 707 


7 

II 2 025 6 P 

, 4 ’ 

2r 

I 1 601 2 


6 

1 743 


10 

II 2 061 9 p 

4 

4r 

1 620 0 


6 

1 746. 


8 

11 2 100 0 


5 

1 622 9 


7 

1 750. 


7 

I 2 138 5 P 

3r 

2r 

1 629 4 


9 

1 767.8 


7 

2 246.8 

4 


I 639 5 


9 

1 811. 


7 

2 393 80 

4 


1 646.0 


8 

1 834. 


7 

I 2 491 5 

6 

1 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 

Zinc (Continued) 


Wave length. 

Arc. 

Spark. 

Wave length, j 

Arc. 

1 Spark. 

Wave length. 

Arc. 

j Spark. 

II 

2 502.0 

3 

10 

II 

3 806 39 


10 

II 

6 482 98 


15 

11 

2 557 05 

8 

10 

11 

3 840 34 


15 

1 

6 928 4 

8 


I 

2 569 92 

6r 

1 


4 057 87 

6 

1 

I 

6 938 5 

6 


II 

2 570.72 


2r 

I 

4 629 81 

8 


1 

6 943 4 

4 


1 

2 582 5 

8r 

2 

I 

4 680 14 

lOr 

io 


7 026 1 

4 


I 

2 608 6 

8r 

3 

1 

4 722 16 

lOr 

10 


7 264 2 

4 


i 

2 670 57 

4 

1 

I 

4 810 53 

lOr 

10 


7 338 9 

4 


I 

2 684 19 

6 

3 

II 

4 911 6 

10 

25 

II 

7 478 73 

4 

20 

I 

2 712 50 

6 

3 

11 

4 924 0 

10 

30 

11 

7 588.61 


15 

I 

2 756 47 

6r 

5 

1 

5 181 95 

5 

1 

II 

7 732 63 


10 

1 

2 770 9 

8r 

8 

I 

5 308 57 

8 


I 

7 799 1 

4 


1 

2 771 0 

6r 


1 

5 310 18 

6 


I 

10 970 

4 


I 

2 800 0 

8r 


I 

5 310 90 

4 


I 

10 979 

4 


I 

2 800 8 

7r 

10 

I 

5 772 2 

8 


1 

11 054 2 

10 


I 

2 802 0 

3r 


I 

5 775 6 

6 


I 

13 053 2 

10 


I 

3 018 38 

6 

s' 

I 

5 777.1 

5 


I 

13 150 4 

10 


I 

3 035.80 

lOr 

6 

II 

5 894.39 

8 

20 

I 

13 197.5 

10 


I 

3 072 10 

lOr 

10 

II 

6 021.26 

1 

15 

I 

13 781 4 

2 


I 

3 075 88 

8r 

6 

II 

6 102 54 

2 

20 

I 

13 786 1 

4 


I 

3 282 30 p 

8r 

10 

II 

6 111 56 


10 

I 

14 038 5 

10 


I 

3 302 6 p 

8r 

10 

II 

6 214 65 


12 

I 

15 679 7 

4 


I 

3 302 9 

8r 

10 

I 

6 237 9 

6 


I 

16 485 7 

4 


I 

3 345.0 p 

lOr 

10 

I 

6 239 20 

5 


I 

16 503 9 

4 


I 

3 345 6 

8r 

10 

I 

6 362 35 

10 

10 


16 504 0 

4 


I 

3 345 9 

: 8 

2 

I 

6 479 0 

7 



1 




Zirconium 


2 449 84 

4 

3 

II 3 572.47 p 

n 

10 

I 4 710 07 p 

10 

5 

2 568 87 

5 

6 

II 3 576.86 

7 

10 

I 4 739 48 p 

9 

5 

2 571 41 

6 

8 

3 611.89 

■1 

8 

I 4 772 32 p 

8 

4 

2 678 64 

5 

5 

II 3 614.77 

mm 

10 

1 4 815 63 p 

6 

3 

2 734 84 

5 

5 

II 3 674.71 

6 

10 

4 909 57 

6 


2 752 21 

4 

3 

3 698 16 

mi 

10 

4 059 41 

5 


2 844 58 

4 

4 


■1 

mm 


5 

1 

2 875 98 

4 


3 751.59 

■i 

10 

5 064 90 

5 

1 

2 968 95 

6 

3 

3 796 49 

3 

8 

5 155 44 

4 

1 

2 985 39 

4 

1 

I 3 835.97 

7 

2 

5 191 58 

4 


3 on 74 

5 

1 

II 3 836 75 

5 

10 

5 311 39 

5 

1 

3 029 52 

6 

1 

I 3 890 32 

7 

4 

5 385 12 

7 

1 

3 106 57 

6 

4 

3 915 93 

5 

10 

5 502 13 

6 

1 

I 3 182 87 

7 

5 

II 3 958 22 

8 

10 

5 ,528 39 

5 

1 

II 3 273 05 

8 

9 

3 991 13 

9 

10 

5 620 13 

6 

I 

II 3 279 27 

8 

4 

II 3 998 97 

9 

10 

I 5 680 88 

6 

1 

3 284 71 

8 

4 

4 048 67 

7 

9 

5 879 77 

8 

1 

3 356 09 

8 

4 

I 4 081 21 

9 

5 

I 6 127 44 

7 

1 

II 3 357 26 

8 

4 

4 149 20 

10 

10 

I 6 143 19 

7 

1 

II 3 391 98 I* 

10 

10 

4 1.5b 23 

s 

9 

6 299 63 

7 

1 

II 3 430 53 

7 

9 

4 161 21 

7 

8 

6 313 01 

7 

1 

II 3 438 23 p 

10 

10 

I 4 227 75 

8 

4 

6 470 21 

6 

1 

3 463 01 

4 

10 

I 4 282 20 

6 

6 

(i 489 64 

6 

1 

3 479 39 

7 

9 

4 .347 89 

7 

3 

6 769 12 

6 


3 481 15 : 

8 

10 

4 379 77 

Kl 

10 

6 840 95 

4 


II 3 496 21 p ! 

10 

10 

4 442 99 

6 

9 

6 953 83 

5 


3 505 48 

4 

8 

I 4 535 75 

8 

3 

6 990 82 

5 


II 3 505 66 1 

5 

8 

4 .575.51 

7 

3 

I 7 097 7 

4 


I 3 519 60 P 1 

8 

3 

4 633 98 

7 

2 

I 7 169 1 

6 


3 542 62 

5 

10 

I 4 687 80 p 

10 

5 

7 280 3 

i 


II 3 556 60 

9 

10 

4 688.45 

7 

4 

7 dl8.2 

3 
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SPARK SPECTRUM OF AIR 

International Angstroms 


Wave 

length 

In- 

tensity 

Ele- 

ment 

m 



Wave 

length 

In- 

tensity 

Ele- 

ment 

2 287 9 

1 

N 

3 727.34 

4 

0 

4 145.90 

3 

N 

2 318 5 

1 

O 

3 729.3 

1 

N 

4 153.5 

3 

O 

2 382 1 

2 


3 749.51 

5 

O 

4 169.36 

1 


2 395.62 

1 


3 754.5 

1 

0 

4 176.2 

2 

N 

2 399. 

1 


3 759.8 

1 

0 

4 185.5 

4 

O 

2 404 9 

2 


3 770.9 

1 

N 

4 189.8 

6 

O 

2 406 9 

1 


3 804.0 

1 

o 

4 199.3 

0 

N 

2 433 6 

1 

d 

3 830.7 

1 

N 

4 206.7 

2 

N 

2 445 5 

1 

o 

3 839.1 

2 

N 

4 211 1 

1 

N 

2 507 2 

2 


3 842 8 

1 

N 

4 223.3 

1 

N 

2 514 5 

1 


3 845 1 

0 

N 

4 228. 

2 

N 

2 599 5 

2 


3 848 04 

1 

0 

4 236 8 

3 

N 

2 739 8 

1 


3 850 6 

1 

N 

4 241.75 

2 

N 

2 746 7 

1 


3 851 2 

1 

0 

4 253 7 

2 

O 

2 749 

1 


3 856.7 

1 

N 

4 266.4 

2 

N 

2 755 9 

2 


3 864 6 

1 

0 

4 275.9 

1 

N 

2 795 5 

1 


3 882 3 

2 

O 

4 303.7 

1 

O 

2 858 3 

1 


3 893.3 

1 

N 

4 317.11 

3 

O 

2 927 5 

1 


3 907 6 

1 

O 

4 319.62 

3 

o 

3 007 

1 

() 

3 909 1 

1 

N 

4 325 7 

1 

o 

3 047 0 

1 


3 912 1 

3 

O 

4 327 5 

1 

o 

3 059.15 

2 

. . 

3 919.10 

6 

N 

4 328 5 

1 

o 

3 130 1 

1 

. 

3 933 6 

9 

? 

4 331 04 

1 

N 

3 135 3 

1 

o 

3 940 2 

1 

N 

4 331 9 

1 

o 

3 139 3 

2 

C) 

3 945 1 

1 

0 

4 336 8 

2 

o 

3 158 7 

1 


3 947 45 

1 

O 

4 345 54 

3 

o 

3 265 2 

1 

C) 

3 954.4 

1 

o 

4 347 44 

2 

o 

3 288 9 

1 


3 955 9 

4 

N 

4 348 0 

2 

N 

3 301 9 

1 i 


3 968 4 

1 

A(?) 

4 349.40 

4 

o 

3 312 5 

1 

o' 

3 973 30 

4 

O 

4 351.3 

2 

o 

3 318 8 

1 


3 982 76 

2 

O 

4 361.6 

0 

N 

3 320 7 

2 

d' 

3 995 1 

10 

N 

4 366.87 

3 

o 

3 325 

1 

o 

4 014 0 

1 

O 

4 369.2 

1 

o 

3 329 5 

2 

N 

4 025 7 

1 

N 

4 371 4 

1 

N 

3 331 8 

2 

N 

4 034 9 

2 

N 

4 379 6 

1 

N 

3 344 8 

1 


4 041 3 

3 

N 

4 392 4 

0 

N(?) 

3 354 08 

1 

! o' 

4 057 8 

1 

N 

4 396.0 

1 

O 

3 365 8 

1 

N 

4 063 2 

1 

N 

4 401 2 

1 

N 

3 367 3 

1 

N 

4 069.90 

8 

O 

4 414 9 

6 


3 370 9 

1 

N 

4 072 25 

8 

O 

4 417.0 

5 


3 374 0 

2 

N 

4 075 93 

8 

0 

4 425 9 

1 

N 

3 377 2 

2 

O 

4 078 9 

2 

o 

4 430 1 

1 

N 

3 390 3 

2 

0 

4 085 20 

2 

o 

4 432 4 

2 

N 

3 408 3 

2 

1 0 

4 089 1 

1 

o 

4 434 0 

0 

N 

3 437 32 

3 

N 

4 093 00 

2 

o 

4 443 3 

1 


3 450 9 

! 1 


4 097 2 

3 

N 

4 447.04 

6 

N 

3 471 2 

I 2 


4 103 3 

2 

N 

4 452.4 

2 


3 491 9 

; 2 


4 105 00 

3 

o 

4 460 1 

1 

N 

3 514 8 

I 1 


4 no 84 

2 

o 

4 465 4 

2 

0 

3 560 6 

1 


4 112 09 

1 

C) 

4 467 8 

2 

O 

3 570 3 

1 


4 114 0 

0 

o 

4 469.4 

1 

o 

3 577 2 

1 


4 119 3 

4 

o 

4 477.7 

1 

N 

3 589 0 

1 


4 120 5 

2 

o 

4 507 62 

2 

N 

3 594 6 

1 


4 121 5 

2 

o 

4 514 8 

2 

N 

3 609 8 

1 


4 124 1 

2 

o 

4 529.9 

2 

N 

3 639 6 

3 


4 129 5 

1 

o 

4 544.8 

1 

N 

3 702 9 

1 


4 132 88 

2 

0 

4 552.5 

2 

N 

3 707.3 

1 

o' 

4 133 70 

2 

N 

4 590.93 

3 

O 

3 709 2 

1 

o 

4 142 2 

1 

o 

4 596.12 

3 

O 

3 712 7 

2 

o 

4 143.7 

1 

o 

4 601.48 

4 

N 


2143 





SPARK SPECTRUM OF AIR (Continued) 

International Angstroms 


Wave 

In- 

Ele- 

Wave 

In- 

Ele- 

Wave 

In- 

Ele- 

leagth 

tensity 

ment 

length 

tensity 

ment 

length 

tensity 

ment 

4 607.14 

4 

N 

5 016 4 

2 

N 

5 952 4 

4 

N 

4 609.4 

1 

N 

5 022.9 

1 

N 

6 158 1 

0 

O 

4 613 84 

3 

N 

5 025.7 

2 

N 

6 171 0 

2 

O 

4 621.39 

4 

N 

5 032. 

0 


6 284.3 

1 

N 

4 630.53 

10 

N 

5 045.1 

2 

N 

6 341.5 


N 

4 634 0 

1 

N 

5 061.8 

0 

N 

6 358 1 


N 

4 638 8 

2 

0 

5 073 5 

0 

N 

6 370.7 



4 640.5 

1 

N 

5 136 

0 


6 379 3 

2 

N 

4 641.8 

3 

O 

5 143 6 

0 

d 


0 

O 

4 643.1 

4 

N 

5 150. 

0 


6 482.0 

5 

N 

i 649 1 

4 

0 

5 160.1 

0 

d 

6 563.2 

3 

H 

4 650 8 

2 

0 

5 172. 

1 

N 

6 610.4 

6 

N 

4 654 5 

1 

N 

5 173 4 

1 

N 

6 640.7 

0 


4 661.6 

5 

O 

5 175 9 

2 

N 

6 654 8 

2 


4 674 9 

1 

N 

5 179.4 

1 

N 

6 721 2 

1 


4 676 2 

3 

0 

5 183 2 

0 

O 

6 811.9 

0 


4 697.6 

0 

N(?) 

5 185 1 

0 

N 

6 864. 

0 


4 699.2 

3 

0 

5 190 6 

1 

N 

6 887.6 

1 


4 703.1 

0 

0 

5 206 5 

1 

O 

6 950. 

ON 


4 705.1 

1 

N 

5 250 6 

1 

N(?) 

6 965 9 

1 

A 

4 705 4 

3 

O 

5 263. 

0 


7 067 6 

0 

A 

4 709 9 

2 

0 

5 281 7 

0 

N 

7 157.4 

9 

0(?) 

4 718 4 

2 

N 

5 320 5 

1 

N 

7 384.5 

1 

A 

4 735 7 

1 

N 

6 325 1 

0 

O 

7 424.0 

8 

N 

4 751 2 

1 

0 

5 328 6 

0 

N 

7 432 9 

0 


4 764 6 

1 

N 

5 338.7 

1 

N 

7 442 7 

10 

N 

4 774.2 

1 

N 

5 341.2 

1 

N 

7 458 7 

0 

. 

4 779 8 

2 

N 

5 351.2 

0 

N 

7 468 7 

10 

N 

4 781 2 

0 

N(?) 

5 356 4 

0 

N 

7 479 

0 

0 

4 788 2 

4 

N 

5 411.5 

1 

N 

7 505 8 

0 

A 

4 793.7 

2 

N 

5 432.1 

0 

N(?) 

7 515 2 

0 

A 

4 803.3 

5 

N 

5 452.1 

1 

N 

7 635.7 

1 

A 

4 805 9 

1 

N 

5 454.1 

1 

N 

7 772 1 

10 

O 

4 810.3 

2 

N 

5 462.8 

1 

N 

7 774.3 

7 

0 

4 847.7 

1 

N(?) 

5 478.1 

0 

N 

7 775 6 

6 

o 

4 856 8 

1 

O 

5 480.1 

1 

N 

7 947 8 

4 

0 

4 860 3 

1 

N 

A 495.7 

S 526.2 

2 

N 

7 951 1 

3 

o 

4 871.6 

0 

0 

2 

N 

7 952 3 

2 

o 

4 879 7 

1 

N 

5 530,2 

3 

N 

8 185 3 

4 

N 

4 890 9 

0 

O 

5 535.2 

5 

N 

8 188.4 

4 

N 

4 895 3 

1 

N 

5 543.4 

3 

N 

8 200 7 

1 

N 

4 906 8 

1 

O 

5 552.0 

2 

N 

8 211 1 

2 

N 

4 924 6 

2 

O 

5 566. 

0 

N 

8 216.7 

7 

N 

4 934 8 

1 

N 

5 592.3 

1 0 

O 

8 223 5 

4 

N 

4 941.0 

1 

N 

5 645 6 

i 1 

N 

8 230 2 

0 

0 

4 942 5 

1 

N 

5 666 6 

5 

N 

8 242 8 

4 

N 

4 943 0 

1 

O 

5 675 9 

3 

N 

8 446 8 

5 

O 

4 955. 

1 

O 

5 670 5 

10 

N 


0 


4 964 7 

0 

N 

5 686 2 

3 

N 

8 630 0 

0 


4 987.4 

1 

N 

5 710 7 

2 

N 

8 680 6 

2 

‘n* 

4 991 3 

1 

N 

5 730 6 

2 

N 

8 683 7 

1 

N 

4 994 4 

3 

N 

5 747 5 

1 

N 

18 686 4 


1 N 

5 001 4 

6 

N 

5 767 4 

2 

N 




5 005 2 

6 

N 

5 927 8 

4 

N 

8 703 8 


! 'n* 

5 007 4 

3 

N 

5 931 8 

7 

N 

8 712 0 


N 

5 010 6 

2 

N 

5 940 5 

1 

N 

8 719.2 


N 

6 013.9 

0 


5 941 6 

10 

N 
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SUPPLEMENTARY TABLES OF SPECTRA 

The following collection of spectra includes tables recently published, 
many of which are especially imr>ortant in quantitative spectrum analysis. 
Values of certain wave lengths which occur in the main table, just preceding, 
w'ill not always agree exactly with those given here. The authority for the 
latter will, however, be quoted in each case. 


Intensities are in most cases given 
Nat. Acad. Sci. 11, 322. 1925) 

Abbreviations' 
a = absorption 
h *= widened, not sliaip 
B baud head 

c — complex, hyperfine structuie 
cm = complex, hypeifine structuie 
measin ed 
d — double 

e = enhanced at electiode 
E = enhanced in spark spectiuni 
h = hazy 
// = vciy hazy 

I — shaded oi disjilaced to longer 
wave lengths 

M — rnoleculai spectrum La f) baml 
head 

71 ~ head of baiul due to oxiile 
p = ]»ari of baml Mtiuctme 


King’s scale (H. N. Russell, Proc. 


/> - tor list of lines of Tungsten, 
apparent pole-effect or trans- 
verse variation of intensity 
pr = reversed only at end of line 
/* = most sensitive of persistent 
line, “rai ultirne 
r = nanow, self-reveised 
H — wide, self -1 eversed 
r = violet, shaded or displaced to 
shorter iMive lengths 
w ~ wide, hyperfine structure 
ir = very wide, hyyierfine stiuetme 
1 = spectrum of neutral atoms 
II = spectrum of singly ionized 
atoms 

III - spectrum of doubly loruz' <1 
aToins 


Argon, Infrared Spectrum 

Abridged from the list of Meggers and Tlumphreys .Tonr. Research of 
B of S 10 , 427, 1933. The oiiginal list contains 200 lines. All lines of an 
intensity of 8 oi above are included in the following table. The source 
was an "end on" Geissler tube 


Xiiir A 

Inten- 

sity 

Xair 

. Inten- 
1 si 1 y 1 

1 

! , 

,1 Aair A 

i 

1 Intmj- 

j t y 

Xair A 

1 

Inten- 

sity 

7(>18 33 

30 

8094 00 

1 20 

1 8667 94 

too 

9478.39 

50 

7628 80 

50 

8103. 692 i 

1 2000 

1 8()78 43 

00 

9657 .76 

1 500 

7635. 107 

i 500 

8115.3091 

i 4000 

8736.63 

20 

9666 80 

50 

7670 04 

50 

8119 18 

50 

8761 72 

200 

9677 . 80 

8 

7704 81 

20 

8143 50 

10 

8784.59 

30 

9784.49 

1000 

7723 759 

200 

8171 95 

i 

8799 13 

100 

9951.88 

20 

7724 210 

200 

8178 84 

i 40 

1 8840 82 

20 

10029.70 

! 40 

7798.55 

30 

8178 90 

i 20 

8849 97 

150 

10052.10 

150 

7814 33 

10 

8203.42 

1 20 

8962.19 

40 

10069 04 

50 

7855 73 

8 

8255 07 

50 

8964 48 

10 

10094.32 

8 

7861 91 

15 

8204 524, 

1500 

8994 09 

10 

10163 45 

30 

7868 20 

40 

8291.88 i 

8 

9066.77 

40 

10254 04 

10 

7891 10 

100 

8332.21 

20 

9073 34 

50 

10309 15 

20 

7916 45 

20 

8384.73 

1)0 

9075.42 

()0 

10332 . 76 

60 

7948.176 

400 

8392.28 

80 

9122.95 

500 

10470.09 

300 

795() 99 

10 

8399 . 35 

20 

9194.68 

150 

10478 09 

100 

8006.157 

POO 

8408 213 

.1000 

9198 61 

50 

10506.48 

30 

8014 785 

800 

8424 0.48 

2500 

9224.49 

1000 

10529 31 

10 

8037 23 

20 

8443 . 44 

20 

9291 58 

100 

10673.61 

100 

8046 13 

50 

8490.30 

40 

9334 80 

8 

10681 80 

40 

8053 32 

100 

8521.442! 

2000 

9354 22 

200 

10700.97 

8 

806(r 60 

20 

8605.78 

150 

9402.69 

20 

10880.92 

10 

8079 . <‘)8 

20 

8620.47 

100 

9459 09 

!i 

100 

1 

12499 

31 


2113 



SI PPLBMENTARY TABLES OF SPECTRA (Continued; 
Argon, Infrared Spectrum (Continued) 

Abridfced from the list of Meggers, Jour. Research of B. of S. 14 , 487, 1935. 
The original list contains 90 lines. All lines of an intensity of 8 or above are 
included in the following table. The source was an “end on” Geiasler tube. 


Xair A 

Intensity 

Xaic A 

1 Intensity 

1 

\ftir A 

Intensity 

10470.051 

500 

10861 04 

! 25 

11488 12 

150 

10478.10 

200 

10880 9<i 

150 

11580 39 

8 

10506.47 

100 

10892 37 

! 30 

1166S 72 

100 

10529.32 

50 

10947.90 

1 20 

11719 51 

30 

10673.55 

500 

10950 74 

I 120 

11733 26 

20 

10681.78 

200 

11078.87 

1 200 

11943 50 1 

25 

10683.40 

50 

11106 44 

1 60 

12112 31 ] 

1 25 

10700.98 

80 

11118 75 

20 

12139 73 

20 

10712 77 

40 

11133 86 

20 

12402 83 1 

20 

10733.87 

50 

11248-3.3 

8 

12439 34 1 

20 

10759 . 13 

60 

n393.(»<> 

.50 

12456 13 1 

15 

10770 35 

15 

11441.83 

! HO 

12487 f.r 1 

15 

10773 35 

30 

11467 57 

,0 ■ 

1 

1 

1 



Arsenic, Arc Spectrum, ASi 


Abridged from the list of Meggers and deKruin, Jour. Rt '•emch of It. S.. 
3, 765, 1929. The original list contains 100 lines. All liue.s uf au inteii'-ity 
of 8 or above are included in the following table. 


X»ir -V 

Ini enslty 

1 

Xair ^ 

Intensity 

? 1 
1 Xau A j 

Intensity 

1 Xair A Intensity 

1889 85 1 

1000 /? 

2069 83 

1 30 

2363 05. 

10 

8642 95 

10 

1937.02 

1000 R 

2085 . 29 

1 

23r»9 67 1 

80 r 

8305 . 62 

,50 

1968 29 

20 r 

2089 79 

10 

2370 77' 

100 r 

8355 00 1 

10 

1972 03 

1000 ft 

2113 01 

160 

2381 18' 

150 r 

8428 94, 

100 

1989 71 

200 ft 1 

[ 2133.81 

30 

2437 23 

56 

8541 65 

50 

1990 49 

50 r 

i 2144.10 

100 r 

2456 53 

206 r 

8564 71' 

100 

1994 25 

25 

2165 52 

160 r 

2492 91; 

50 

8654 16, 

100 

1994 79 

106 r 

217t. 261 

1.5 

2745.00, 

50 r 

8821 7r> 

150 

2002 .54 

20 r ' 

2182 94 i 

20 

2780.22; 

206 r 

8866 t)9' 

100 

2003 34 

306 ft 1 

2205.161 

10 

2860.441 

106 r 

8935 58 

56 

2009 18 

166 r I. 

2205.97! 

15 

2898.711 

50 r 

8993 OSl 

26 

2010 04 

20 , 

2228.66 

20 

2990 99! 

26 

9134 8l' 

15 

2012 77 

26 

226(i 70 

2.5 

3032. 85 i 

46 

92ti7 29 

25 

2013 32 

56 r 

2271 36 

56 

3675 32, 

26 1 

I 9306 62, 

50 

2047 59 

56 

2288 12 

560 ft , 

3119 60 

50 S 

9597 94! 

10 

206.5 41 

46 1 

2344 03 

56 

7410 07, 

* li 

9826 go: 

8 

2067 16 

25 : 2349 84 

.560 If 

7960 26 

2,^ '! 




Barium, Infrared Arc Spectrum 


Abridged from tho li.st of Meggers, Jour, lleseareh of B of S. 10 , 069, 
The original list contains 150 lines. All lines of an mt» ii.v.ity of 8 or 
above are included in the following table. 


Xa!r A 1 

Inten- 

sity 

Xair A 

Inten- 

sity 

X»ir A 

Inten- 

‘^ity 

Xiiii A 

Iriten- 

.sity 

6580.73 

20 h 

6f)75 26 

i 500 

6865.67 

200 

' 7090 oj 

WO h.l 

6595 32 

'1000 

i 6693.821 

600 

' 6867 85' 

100 /. 

' 7120.27! 

800 h,v 

6654.05 

50 

' 6771 85 j 

60* ( 

7059 92 2000 1 

1 1 1 

7126 60} 

1 

10 h 
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SUPPLEMENTARY TABLES OF SPECTRA (Continued) 


Barium 9 Infrared Arc 


Spectrum (Continued) 


Xair A 

Inten- 

s^ny 

Ij 

i Xaii -V 

Infptj- 

Mty 

Aair \ 

Inten- 

sity 

Xair A 

Int en- 
tity 

7153 54 

80 h,v 

7642 91 

200 h,l 

8521.96 

8/i,Z 

9450.05 

15 h 

7105 22 

200 

! 7672 06 

600 

8559.97 

600 h 

9455.92 

100 

7208.18 

20 h 

1 7706.51 

50 h,v 

8567 . 58 

40 h,l 

9524 70 

60 h 

7213. 5(> 

10 

7721.78 

10 h 

8581 98 

50 hj 

9530.30 

10 k 

7228 84 

200 h.l 

7751 . 68 

40 h,v 

8654 07 

60 

9589.37 

150 

7280 29 

1000 

7766.80 

10 h,l 

8799 76 

100 h 

9608.88 

300 

7307 23 

10 h 

7776 37 

10 h 

8860.98 

100 

9646.72 

100 h 

7320.50 

10 h 

7780 46 

400 

8914.99 

150 

9658.8 

10 n.I 

7359 29 

20 

7839.52 

60 k 

8937.93 

10 h 

9704 42 

20 h 

7375 59 

50 h,l 

7877.98 

20 h,l 

9133 29 

15 h 

9713 75 

60 

7302 42 

400 

7905 77 

500 

9159 66 

10 h 

9830 37 

500 h.l 

7409 97, 

30 h.c 

7911 31 

200 

9189 57 

(»() h 

10001.09 

300 

7417 48' 

100 

7961.24 

10 h,i 

9215 42 

15 h 

10032.12 

200 

7469 78 i 

300 h.l 

7982 40 

15 h,i' 

9219 09 

100 

10129.68 

10 

7470 211 

30 h 

8018 23 

10 

9253 08 

15 h 

10188 23 

50 h 

7488 04 1 

200 

8120.49 

30 h,i 

; 9306.62 

10 

10233 22 

400 h,l 

7523 (iO 

20 h 

8147 78 

30 h 

9308.08 

100 

10274 04 

50 h.L 

7528 201 

20 h 

8161.58 

10 h.l 

9324.58 

100 h 

10349 03 

8 h.l 

7543 481 

25 h 

i 8210.30 

300 h 

9367 . 45 

\ 80 h 

10370.34 

1 10 h 

7010 451 

50 

8325 38 

20 h f 

9370.06 

500 

10471.26 

100 

7630.90! 

} 50 h,l 1 

8514.23 

30 h,l 

9403.53 

10 1110049.07 

1 '1 1 

10 


Boron, Spark Spectrum 

Snwyer and Smith, J.O.S.A, 14, 2S7, 1927- 


Xair A 

j SpJirlc 

Xair A 

Spriik 

Xair A 

Spark 

1 Xair A 

Sj>jj rk 

?!26r,.4 


- - 

1 2610 . 26 

1 

3158 54 

1 

4226 15 

1 

2267.0 


12652 58 

1 

3178 24 

0 

4231 07 

1 

2355.25 

2 

2652.81 

1 

3191 84 

1 

4272 86 

0 

2357.03 

2 

2671 94 

0 

3260.74 

.3 

4290 90 

o 

2363.51 

1 

26.94 23 

0 I 

3282 01 

1 

4311.9 

2 

2303 88 

3 

2695 18 


3302 51 

■5 

4344.77 

o 

2369.96 

4 

2696 84 

1 

3323 34 

3 1 

4353 . 17 

1 

2395 . 07 

3 

2697.72 

0 ! 

3360 09 


4355 68 

3 

2400 03 

1 

2698 35 

0 : 

3451 22 

25 

1371 . 69 

\ 

2415 Of. 

1 

2731 94 

1 1 

3493 85 

0 

4375.60 

1 

2430 82 

1 

2749 89 

1 I 

3754 86 

0 1 

4382 95 


2432 29 

5 

; 2779 26. 

^ !! 

3871 .39 

! 

4394 . 25 

0 

2434 95 

4 

2785.14 

h i; 

4026.47 

1 i 

4402.95 

1 

2436 95 

1 1 

2809.72 

1 

4027.82 

0 { 

4471 97 

2 

2445 11 

•> " 

2886. 80 

1 

4039.57 

2 

4472 . 70 

2 

2446 10 

2 

2888 32 

^ ! 

4050.13 

1 

4493 . 1 

0 

2496 80 

10 1 

1 2889.72 


4082 02 

1 

44 97.71 

5 

2497 72 

12 1 

2918 15 

1 li 4090 79 

0 

4677.9 

2 

2508.45 

1 

2981 53? 

1 ■! 

4121 68 

10 1 

4761.4 

0 

2614 39 

‘ S ! 

3013 28 

^ 'i 

4150.71 

1 

4829.0 

0 

2514.96 


3086) 06 

1 ll 

4164 43 

2 

4849 6 

0 

2515 06 

2 f 

3102 09 


4192 72 

0 

4901 85 

1 

2557 . 52 

2 I 

3112.50 

1 1 

4194 82 

1 

4937.70 

1 

2506 2ti 
2560 40 

' ! 

3135.64 

3136.85 

1 14201.86 

1 j: 4214.17 1 

. 1 

0 

0 

4940 . 87 

1 1 
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SUPPLEMENTARY TABLES OF SPECTRA (Continued) 
Bromine, Arc Spectrum 

Abridged from the list of Kioss and deBniin, Jour. Researfh of B. of S., 
4 , 667, 1930. The original li.st contains 330 lines. All lines of an mtensity 
of 5 or above are mcluded in the following table. 


Xair A 

Intensity 

Xair .4 

Intensity 

Xair A 

Intensity 

Xiiii A 

Intensity 

3794 04 

6 

4780 31 

15 cd 

6692 16 

8 

8153 94 

12 c 

3815 08 

7 

4785 19 

6 

6728 29 

6 

8246 87 

5 

3828 55 

5 

4802 65 

7 

6786 77 

5 

82t‘)4 95 

10 

3992 39 

7 

4834 . 46 

7 c./ 

6790 05 

8 

8272 46 

75 Z 

4143 98 

6 

4849.37 

7 

6861 21 

5 

8334 69 

20 c 

4175.79 

9 

4860 04 

5 

6971 97 

6 

8343 70 

20 

4202 50 

7 

4979.76 

15 1 

7005 21 

20 1 

8384 02 

5 

4365 15 

5 

5345 43 

r>i 

7111 63 

5 

8446 55150 

4391 61 

7 

5395 52 

8 / 

7142 28 

6 

8477 47 20 

4425 . 14 

8 

5466 23 

8 1 

7162 14 

7 

8513 38 

5 

4441 74 

12 1 

5833 43 

6 

7184 34 

5 

8557 73 

5 

4472 62 

15 1 

5852 10 

8 

7260 49 

15 

851)1) 28 

6 

4477 75 

20 1 

5940 53 

5 1 

7348 56 

25 1 

8625.40 

6 

4490 43 

7 

6122 12 

7 L 

7425 89 

10 

8638 6(i 

25 

4513 44 

12 1 

6148 62 

12 c 

7513 01 

50 1 

8698 51 

10 

4525 62 

12 1 

6177 40 

(> 

7616 46 

6 

8793 46 

6 

4529.77 

10 

6350 74 

20 rj 

7803 03 

15 1 

8819 95 

10 

4576 75 

12 1 

6410 32 

5 

7938 64 

Il2 c,l 

8825 26 

15 

4614 60 

12 1 

6544 61 

10 

7950 19 

5 

8897 64 

15 

4643 52 

7 1 

6559 81 

12 c 

7978 50 

10 

891)3 99 

5 

4735 42 

5 (Bni) ? 

6582 19 

10 

7989 94 

12 

9166 07 

7 

4762 27 

112 

6631 64 

15 c,l 

8026 35 


9265 39 

8 

4775 21 

1 7 

1 

6682 29 

9 

8131 51 

!i2 




Calcium, Infrared Arc Spectrum 


Abridged from the list of Meggers, Jour. U<‘seareh of B. of S. 10 , 669, 1933. 
The original list contains 50 lines. All lines of an lutensily of 8 oi above ai e 
included in the following table. 


Xair A 

inten- 

sity 

. . i Iiiten- 

Xair \ 

Int en- 
sity 

Xtm -V 

Inten- 

sity 

6572 76 

50 

8152 96, 40 v,l 

9228 9 

20 fi,l 

9775 0 

15 n.l 

6717 75 

600 h 

8498 031 300 

9233 4 

2« ?)? 

9807 3 

20 n.l 

6956 18 

20 n,l 

8542 11 1500 

9688 . 6 

15 

9834 . 7 

30 n.l 

7148 12 

600 

8652 161 20 n.Zi 

9700.0 

10 n? 

10343 . 85 

500 

7203 17 

200 

8662 16 1000 1 

j 9701.7 

20 

10838 77 

10 

7326 11 

1 

400 

^ i 

i 





Carbon, Infrared Spectrum 


Abridged from the list of Kiess, Jour. Research of B. of S. 20, 37, 1938. 
All terms of an intensity of 8 oi above aie included. 


Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

8335 19 

10 

9088 67 

8 

9405 77 

20 

10691 36 

60 

9061 48 

15 

9094 89 

25 

10683 IS 

25 

10707.44 

8 

9062.53 

10 

9111.861 

10 

1 

10685 44 

1 

10729 59 

8 


2148 







SUPPLEMENTARY TABLES OF SPECTRA (Continued) 
Cesium, Infrared Arc Spectrum 

Meggers, Jour. Researeh of li. of S. 10, 669, 1933. 


Xair A 

Inten- 

sity 

Xru a 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

8521 10 
8761 38 

4000 R 
500 

8943 50 
9172 24 

2000 R 
1000 

9208 46 
10024.39 

200 

1000 

10123.00 

1200 


Chlorine, Are Spectrum 

Abridged fioin the list of Ki^s, Join. Reseaich of B. of S., 10, 827, 1933. 
The original list contains 440 lines. All lines of an intensity of 8 or above 
are included in the following table. The source was a Geissler tube of special 
tlesign (Kiess and deBruin, Jour. Reseaich of B. of S., 2, 1117, 1929). 


Xair A 

Inten- 

sity 

Xair A 

— 

Inten- 

sity 

Xair -V 

Inten- 

sity 

Xair A 

Inten- 

sity 

4209 

.08 

12 

6252 26 

8 

7777 82 

10 

8269.15 

10 

422(*> 44 

15 

6341 . 66 

10 

I 7821 35 

45 

8333 . 29 

100 

4323 

35 

20 

6398 63 

20 

7830 76 

30 

8375 95 

150 

43(>3 

30 

20 

6425 61 

8 

7839 42 

8 

8406 20 

10 

4309 

52 

15 

0434 79 

15 

7878 22 

75 

8428 25 

100 

4379 

90 

20 

6450 30 

12 

7893.33 

10 

8467.32 

25 

4380 

76 

25 

6631 39 

20 

7899 28 

45 

8550 46 

20 

4403 

03 

15 

6542 40 

8 

7915 09 

25 

8.575.25 

75 

4438 

48 

20 

0678 39 

10 

7924 02 

100 

8585.96 

100 

4409 

37 

18 

0709 90 

15 

7933 . 85 

50 

8686 28 

30 

4475 

31 

15 

0810 04 

15 

7935 00 

40 

8912 88 

40 

4491 

05 

10 

6840 23 

15 

7938 90 

8 

8948 01 

50 

4526 

20 

30 

6854 45 

10 

7952.49 

15 

9038.96 

30 

4601 

00 

20 

6865 36 

8 

7974 72 

20 

9045.40 

40 

4623 

9ti 

10 

6932 90 

25 

7976 95 

25 

9069.66 

25 

4654 

05 

10 

6966 80 

S 

7980 58 

15 

9073 15 

50 

4001 

22 

18 

6981 85 

25 

7997 80 

50 

9121 10 

75 

4091 

53 

12 

6995 88 

12 

8015 57 

45 

9191.67 

60 

4721 

24 

8 

7008 00 

10 

8023 30 

18 

9197 49 

25 

4740 

71 

10 

7086.80 

25 

8051 08 

20 

9288 82 

60 

4852 

70 

8 

7094 20 

« 

8084 48 

35 

9393 81 

50 

4970) 

02 

10 

7250 63 

126 

8085 54 

i)0 

9452 06 

75 

5099 

80 

8 

7414 10 

90 

808ti 67 

75 

9486.89 

25 

5532 

13 

8 

7462 40 

8 

8087.69 

20 

9584.77 

50 

5790 

20 

15 

7489 46 

8 

8094 76 

12 

9592 20 

75 

5799 

88 

12 

7492 12 

10 1 

8170 09 

10 

9632.37 

20 

5840 

70 

8 

7547 06 

100 ! 

8194 35 

50 

9601.90 

20 

585() 

70 

8 

7672 44 

25 

8199 02 

35 

9702.35 

40 

0114 

37 

15 

7702 89 

10 

8200 20 

35 

9744.33 

30 

6140 

21 

25 

7717 571 

100 1 

8203 76 

12 

9806 90 

25 

0102 

05 

12 

7744.94, 

125 ' 

8212 00 

100 

9875.95 

60 

0194 

72 

15 

7769 18, 

30 'I 

8220 40 

60 

10091.64 

40 

0231 

48 

8 

7771 10 

12 1 

8221 73 

75 




Chromium, Infrared Arc Spectrum 

Abridged from the list of Kiess, .Toui. Reseaich of B. of S. 15, 79, 1935. 
The original list contains 200 lines. All lines of an intensity of 8 or above 
are included in the following table. 


Xair A 

Arc 

1 Xair A 

Arc 1 

Xair A 

! Arc 

Xair A 

Arc 

7771 74 

8 

7917 85 

10 1 

: 7990.50 

10 

8128.28 

8 

7908 30 

12 

1 7942 02 

20 1 

[ 8061.27 

10 

8163.22 

36 

7910.60 

10 

j 7989 36 

12 1 

1 8084.98 

10 

8224.09 

8 








SUPPLEMENTARY TABLES OF SPECTRA (Continued) 
Chromium, Infrared Arc Spectrum (Continued) 


XH.r \ 

Ai c 

1 X»i r A 

Are 

Xair A 

Arc 

Xair .X 

Arc 

8235 89 

30 

8707 95 

12 

9294 17 

20 

10667 53 

15 

8238 29 

12 

8718.70 

8 

9313 55 

8 

10672 17 

18 

8201 U5 

8 

8835 67 

10 

9362 . 06 

10 

10801.37 

12 

8287 38 

25 

8916.20 

15 

9447.00 

50 

10816.91 

8 

8290 02 

10 

1 8917.14 

8 

9571 76 

25 

10821.62 

12 

8318 25 

8 

8925 75 

10 

9574 . 25 

50 

10905 83 

25 


20 

8939 20 

8 

9667 20 

25 

10929.90 

10 

833r> 81 

8 

8947 . 20 

35 

9670 48 

50 

10957 19 

12 

8348 28 

20 

8976.88 

25 

9730.32 

25 

11015.63 

30 

8378 52 

10 

9009.95 

100 

9734.52 

50 

11157.03 

25 

8450 26 

15 

9017.10 

75 

9773.30 

10 

11310.69 

12 

8455 24 

12 

9021 69 

50 

9900.87 

15 

11331 88 

10 

8537 80 

8 

9035 . 8(i 

20 

9904 47 

8 

11339 16 

15 

8543 72 

10 

9140 51 

8 

9949 06 

20 

11390 63 

15 

8548 83 

12 

9142.60 

8 

10080 32 

15 

11397.96 

12 

8583 01 

10 

9208 29 

25 

10486 . 24 

20 

11472 93 

10 

8636 26 

10 

9263 97 

20 

10509 96 

10 

11484.50 

15 

8643 03 

12 

9290 44 

.50 

10647.66 

12 

11610.48 

15 


Columbium, Arc and Spark Spectrum 

■Vbndgeti from the list of Megg<.it, and King, Jour. Research of R. of S.^ 
1C, 385, 193(). The otigitial list <‘<)ntams 5700 lines. All lines of an inten- 
Hity of 8 or above an- included in tin- following table. 


X»ir A 

Arc 

Spark 

Xnir A 

Xrc 

Spark 

Xatr \ 

.\rc 

Spark 

2103 59 

20 

10 

2160 340 

20 

40 

2225 096 


10 H,e 

2107 267 

40 

30 

2163 076 

10 


2225 343 

50 


2109 428 

100 

150 

2167 241 

40 

50 

2226 927 

15 


2110 05 

10 

10 

2169 892 

10 

15 A 

2227 280 

10 


2113 0R4 

50 

50 

2175 555 

8 


2227 706 

150 f 


2116 387 

10 


2175 844 

30 

40 

2228 032 

100 ( 


211S S73 

30 

20 

2176 761 

40 

50 

2229 65 

30 


2122 67 


20 h.v 

2177 25 


20 h 

2229 716 

30 

100 A 

2125 209 

50 

60 

2180 670 

10 c 

10 c 

2230 85 


8 A 

2126 541 

50 

60 

2193 011 

8 


22:11 428 

8 


2130 23 


25 h / 

2193 S05 

10 


2232 545 

80 r 


2131 181 

50 

60 

2195 77 


15 h 

2233 172 

9 


2134 492 

20 

15 

2196 39 


20 A 

2233 54 

. 

10 A 

2134 710 

30 

40 

2199 603 


S A 

2236 22 

10 


2134 952 

15 

20 

2199 969 1 

1 25 

100 A 

2236 724 

20 i 

40 A 

2137 055 

15 

20 

2203 637 i 

; 60 ' 

150 A 

2237 30 

1 

U)hJ 

2137 546 

20 

40 

2204 617 

12 


2237 496 

80 

100 

2140 39 

15 

10 

2206 016 


40 H,p 

2238 518 

80 c 


2144 17 


9 h,e 

2207 182 

10 1 

1 20 A 

2240 31 


60 //.- 

2146 14 


15 ll,c 

2210 534 

15 1 

1 40 A 

2240 645 

‘is 

50 A./ 

2146 358 


50 H,e 

2210 917 

15 1 

20 A 

2241 on! 


15 A./ 

2147 197 

40 

20 

2211 46 

50( i 


2241 855 

‘ SA 


214R 650 

30 

10 (Sn)? 

2214 034 

40 r 1 


2242 294 

20 


2149 539 

30 

20 

2215 54 

30 r ! 

i 

2242 579 

40 

50 h,l 

2154 207 

20 

10 

2217 18 


! 10 II, e ‘ 

2242 958 

20 


2155 621 

25 

40 h 

2217 24 


1 10// 

2244 184] 


50 II, p 

2156.21 


lOX.f 

2217 872 

15 

1 

2244 29 j 


50 // 

2156 736 

‘40 

20 

2219 328 


1 10 h,l 

2246 176] 

‘96'c 


2157 27 1 


Hk 

2220 184 

70 r 


2246 421 

8c 


2158.135’ 

‘26 

10 

2223 672 

60 c ; 


2246 500! 


15 A 

2160 269 

50 

100 

2224 667 

20 

30.A,r‘ 

1 

2246 752] 


100 II, e 


‘2150 





SUPPLEMENTARY TABLES OF SPECTRA (Continued) 
Columblum, Arc and Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

Xair A 

.Arc 1 

Spark 

Xair A 

Arc 

Spark 

2246 68 


10 A 

2302 086 

100 

200 

2372 227 


8 c 

2247 997 

80 


2302 695 

30 

40 

2372 730 


50 h,e 

2248 282 


GO 

2304 77 


40 H,e 

2373 967 


10 c 

2248.84 

- t - 

50H,e 

2309 239 

60 

100 

2374 167 


8 

2249.52 


60 7/,e 

2309 93 


15 H 

2376 398 

30 

100 

2250 308 

lOO^c 

2310 313 


8A 

2377 989 


15 

2250. 403 

20 

60 Kl 

2311 456 


20 A 

2380 148 


10 A 

2252 210 

25 

200 

2313 31 

. 

200 II 

2385 251 


10 A 

2252 623 


15 

2313 524 

15 

10 

2387 101 

20 

80 

2253 802 

8 


2314 850 

30 

50 

2387 399 


50 H 

2254 564 

150 


2315 173 

20 

15 

2387 521 

30 

90 

2254 953 

20 

40 

2316 929 


15 A 

2388 269 

20 

40 

2255 597 

80 

150 

2317 784 

10 

10 A 

2391 912 


20 

2257 537 

10 

40 hj 

2319 589 

15 

25 A 

2395 329 

20 

40 

2257 886 

160 


2320 238 

25 

20 A 

2395 824 


8 c 

2260 854 

20 


2320 659 


8 A 

2398 484 

30 

120 

2261 531 


15 A 

2321 996 

20 

30 A 

! 2402 339 

8c 


2262 132 

i5 

60 A 

2322 992 

SA 


2402 658 


8 A 

2263 219 


12 A 

2323 512 


1.5 A 

2404 210 


20 A 

2263.312 

8 

to A 

! 2324 063 

s 

40 A 

2404 278 


15 A.e 

2264 556 

20 

120 A 

2324 237 

40 

50 A 

2404 895 


.50 IT 

2265 592 


50 H,e 

2326 221 


30 A 

2405 344 

2.5 c 

50 c 

2265.676 

40 

100 h,l 

2327 131 

10 

15 A 

2405 850 

30 c 

60 r 

2266 732 

20 

100 h,l 

2330 202 


10 n,e 

2406 942 

10 

20 a" 

2268.527 

60 A 

100 A 

2332 896 

10 

10 

; 2407 685 


2269 202 


10 A 

2333 650 

10 


1 2410 285 

iOf 

20 r 

2269 865 

10 

80 A 

2335 322 

15 

20 

2412 460 

40 

1.50 A 

2270 180 

40 

120 A 

2335.620 


30 

2412 805 


30 h,l 

2272 730 

40 

80 

2337 744 

20 f 


1 2413 936 


200 h,l 

2273 566 

60 

120 A 

2338 0<)1 


40 11, r 

1 2414 485 


150 h,l 

2273 91 


100 }I,c 

2340 025 


20 A 

1 2415 955 


10 c 

2274 128 

‘ 50 

100 A 

2340 149 

8 


' 2416 169 

15 

30 

2274 198 

10 

50 A 

2340 277 

10 


2416 994 

40 

150 A 

2274 770 

9 A 


2343 271 

10 

.8 

2417 157 


20 h,l 

2275 219 


150 H,e 

2344 12 


15 H,f 

2417 323 

8 

15 A 

2277 426 

15 


2344 517 

i5r 


2418 687 

30 

1,50 A 

2279 386 


80 //,< 

2344 640 

8r 


2419 467 


10 A 

2280 450 

40 

50 

2345 333 


is A 

2421 914 


150 II 

2281 136 

20 

2346 532 

h' 

40 

2426 794 


50 fIJ. 

2281 505 


200 

2346 679 

10 r 


2427 536 

9 

'8 a“ 

22S1 830 


80 A 

2348 756 

10 r 


1 2428 603 


22S3 004 

100 

200 

2349 217 


40 11, ( 

! 2428 880 


20 II,e 

22S4 356 

9 A 

2350 488 

s 

20 A 

2431 679 


30 c 

2284 41 


70 Jl,e 

2352 338 

20 

60 A 

1 2432 321 


10 c 

2285 223 

40 

60 A 

2352 837 

30 

GOA 

2432 822 


S c 

2286 352 


8 A 

2353 80 

10 


2433 56 

10 

8 }l,e 

2286 749 


15 

2354 040 

15 

50 

2433 680 

m'h,i 

2288 861 

10 

30 A 

2354 470 


20 H,( 

2433 792 

15 

2290 39 

150 11, c 

2355 533 


2435 074 

15 

10 A 

2291 383 

s 


2355 680 

8 


2435 952 

,50 A 

2291 644 


20 A 

2356 005 

10 

30 

2436 329 

12 


2292 325 

2293 926 

12 

8hJ 

40 h,l 

2356 290 
2360 302 

15 

20 

40 

70 

2437 161 
2437 411 

9 

20 

50 

2294 983 

50 A 

2361 051 


10 11, e. 

2437 721 


15 H,r 

2295 681 
2295 972 

100 

250 

8 

2362 046 
2362 489 


60 11, p 

30 11, e 

2440 976 

2441 856 

10 c 

8 

30 

2297 611 

15 

50 A 

2365 215 

30 

70 

2442 144 

15 

40 

2297 853 

40 A 

2365 624 


! 20 A 

2442 677 


40 

2298 385 

* *8 

10 

2365 745 


i 10 A 

2443 529 

's 

"io' ‘ 

2299 226 

8 

20 A 

2366 198 


1 20 A 

2444 479 

’26' 

2300 339 

10 

30 A 

2368 860 

15' 

9 A ’ 

2445 066 

"zoii 

2300 785 

40 

50 

2368 941 


i 2445 832 


2300 854 

S 


2369 954 

'30 

100 

2446 080 


20 H,f 


2i:ii 



SUPPLEMENTARY TABLES OF SPECTRA (Continued) 


Columbium, Are and Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

Xair A 

Arc 

Spurk 

Xair A 

Arc 

Spark 

2446 130 

10 


2521 404 

40 

150/1 

2602 on 

8 


2446 439 


Z0H,e 

2522 341 


8 

2603.731 


10 

2447 966 

8 

15 

2524 985 

10 


2604 753 


10 c 

2448 258 


20 r 

2525 806 

20 

ioo A 

2605 013 


9 

2450 250 


10 

2527 914 


25 

2608 958 


10 

2450 433 


12 

2530 968 

15 

80 /i 

2610 268 

20 


2451 $70 

15 

60 

2531 252 


30 A 

2612 377 

15 


2453 084 

20 


2533 188 


30 A 

2613 854 


8 A 

2453 367 

20 


2533 914 


20 H,e 

2614 759 


10 A 

2453 853 

8 

i5 

2534 445 


10 II, e 

2616 219 


15 

2453 945 


15 

2539 224 


10 

2616 476 

30 


2456 999 


400 H,e 

2540.611 

20 

80 A 

2617 427 


10 A 

2457.243 


50 H,e 

2541 424 

40 

50 

2020 440 

25 

80 

2458.083 

io 

iOh 

2543 980 

10 


2620 585 

8 


2458 310 


SIf,e 

2544 802 

50 

200 T{ 

2622 952 

8 

20 

2459 563 


Sh 

2545 633 


200 

2623 170 

8 


2460 398 


100 H,e 

2548 634 

8 

30 A 

2623 5071 25 


2461.174 


9 r 

2551 382 

50 

120 A 

2t)27 435 

60 


2461 757 

10 


2553 490 


15 A 

2628 493 

20 


2462 047 


60 

1 2554 103 

12 


2628 679 


40 H.e 

2462 889 

20 


j 2554 793 


8 

2630 983 


20 

2463 732 


10 H,e 

1 2555 314 


8 

1 2632 510 

20 

60 A 

2464 432 

10 


1 2555.626 

20 

60 

i 2633 153 


80 II, e 

2464 648 


15 h 

2356 933 

40 

120 

2634 154 


20 //,e 

2466 318 

10 


2557942' .. 

100 H,e 

2634 704 

io 


2466 563 


9 

2558 936 

20 


2637 976 

15 

10 ? 

2466 727 

25 


1 2560 622 


20 

2638 15 


.50 H,f 

2468 734 


60H,p 

1 2562 402 

40 

120 

2640 918 

20 


2469 072 

25 


2563 913 


10 

2641.060 


30 

2469 403 


50 il,e 

2564 070 


15 

2642 233 

40 

120 r.v 

2471 318 


20 c ' 

1 2504 735 

8 


2645 200 


3(» Il,€ 

2472 376 


20 

1 2564 846 


15 

2640 258 

()0 

1.51) r,v 

2474 655 

15 


2565 410 

30 


2647 500 

80 R 


2474 82 


‘ SH 

2565.504 


20‘ 

2()49 515 

50? 


2475 881 1 


50H,e 

2566 075 



40 H.r 

2651 122 

20 

80 ‘ 

2477 379! 

50' 

150 

2567 42 


15 U,e 

2651 810 


10 

2477 936 


20 

2567 510 

20 


26.52 944 

8 


2478 283; 

26' ■ 

GO 

! 2568 409 


" 10 " 

2653 372 

10 


2479 9331 

25 

80 

2569 030 

20 


2654 446 

(50 R 


2483 721 


15 

2571 324 

25 

60 * 

2655 695 



2483 878 

15‘ ■ 

50 

2572 099 

15 


2655 865 


s 

2484 93 l! 

1 

30 

2573.136 


20 

2656 070; 40 

M) r.i? 

2485 4201 ... 

9 

2574 843 


40 

2650 984' 10 


2486 028 


30 T{,e 

2578 203 

8 


2657 613 

40 ? 


2488.746 


40 i/,c 

2578 734 

50 


2658 027 


100 If,e 

2490 111 


20 h 

2580 284 


40 

20.59 049 


15 

2490 217 


25 h 

2583 103 

15 


2060 036 


15 

2490 848 


40 tl,e 

2583 219 

8 


2661.852 

S 


2490 988 


15 H,e 

2583 982 

50 f 

250 W 

2663 552 


10 

2493 020 


40 H,e 

2586 087 


50 //.i 

2(i65 247 

20 

so 

2498 244 


30 

2587 409 


8 A 

2660 .595 

30 

50 

2499 750 


300 H,e 

2588 966 


9 

2667 140 


10 

2500 426 


10 

2590 940 

50 

200 R 

2007 300 

20 

30 

2501 41 


150 Jl,e 

2592 190 

50 


2007 765 

12 

35 

2502 496 

10 

40 

2593 764 


60//,/ 

2668 283 

40 r 


2504.250 


8 //,fi 

2594 337 

10 

9 

2671 255 


“io”’ 

2504 648 

30 


2594 736 

15 

50 

2671 933 

60 

200 r.t? 

2508 535 


ZOH.e 

2596.96 


20 H,f‘ 

2673 56(» 

40 

2.50 r.t? 

2511 004 

30 

120/1 

2597 138 

10 


2675 945 

40 

80 r.v 

2511.970 


40 H,e 

2597 74 


20 II, f 

2677 664 


15 

2517 487 


10 h 

2598 882 


100 n,e 

2678 663 

io 

8 

2519.692 


12 c 

2600 156 


10 

2679 015 

20 


2520 507 

10 


2()01 285 

25 

100 

1 

! 20S0 061 

10 

“5(/’“ 




SUPPLEMENTARY TABLES OF SPECTRA (Continued) 


Columblum, Arc and Spark Spectrum (Continued) 


Xair A 

Arc 

H 

n 






2682 129 

10 

■ 







2682 469 


s 

2771 65 


20 

2864 324 

20 


2686 388 

10 

120/1 

2773 197 

50 


2865 609 

10 

00 

2687 149 

30 r 


2779 36 

8 


2866 672 

8 


2691 774 

40 

60 r,v 

2779 71 

10 


2867 28 


10 A 

2692 002 


10 

2780 235 

40 c 

150 r 

2868 524 

30 

300 

2695 038 

30 


2782 356 

20 


2870 37 


10 HU 

2696 062 

8 


2789 76 


8 

2874 664 

15 


2697 067 

100 

300 llv 

2790 580 


10 

2875 386 

50 c 

300 cM 

2698 866 

50 

100 r,t. 

2791 742 

.s 

80 

2876 951 

30 

150 

2700 153 


15 

2793 044 

20 

80 

2877 026 

50 

200 c.It 

2700 S72 


10 

2795 14 


15 

2877 62 


10 

2702 197 

30 

60 r,v 

2795 868 

9 


2877 85 


10 

2702 521 

20 

40 

2797 693 


100 c 

2878 739 

8 

9 

2704 250 


20 

2798 903 


25 

2879 359 


15 

2706 395 

10 

20 

2800 315 

10 


2879 492 

8 

. 

2707 834 


20 

2803 810 


15 

2880 712 

10 

100 

2715 344 


50 

2805 98 


S A 

2882 471 


10 

2715 690 

8 


2806 913 


15 A 

2883 168 

60 c 

300 c /? 

2715 SS2 


40 

2808 050 

10 

. 

2884 968 

12 


2716.100 

15 


2809 172 


8 

2887 088 


8 

2710 309 

10 

15 

2810.810 


100 

2887 70 


10 

2716 630 

60 r 

150 r.i) 

2811.70 


15 

2888 824 

3 *0 c 

150 r 

2717.33 


10 

2815 399 


20 

2889 898 

10 


2717 63 


8 

2816.678 


30 

2890 35C 

- - f 

10 

2721 632 


8 

2818.199 


20 c 

2891 41 


10 Hi 

2721 987 

.50 r 

150 r,v 

2819 215 

15 


2893 04 


8 //./ 

2723.660 


40 A 

2819 893 


15 

2894 43 


20 c 

2723.986 

15 


2820 803 


12 

2897 803 

30 

200 /e 

2727 43 


8 

2821 924 

8 


2899 230 

40 c 

200 r 

2730 324 


60 

2823 34 


10 d? 

2900 67 


40 H 

2733 258 

’ 20 r 

40 r,v 

2823 89 


10 

2903 650 

10 


2733.464 


8 

2825 180 

10 


2908 236 

40 

200 r 

2733.74 


15 

2825 86 


8 

25)08 93 


120 r 

2734.36 


15 

2826 47 

*12 


2910 580 

50 

400 H 

2737 083 

’ 15 

60 

2827 071 

25 

. . . 

2911 740 

20 

200/2 

2740 185 

s 

100 

2827 116 


*30 ’ 

2915 412 


10 

2741 146 

10 


2829 750 


15 

2916 09 


8c 

2743 478 


' *8” 

2830 56 


20 

2917 050 

"s d' 

100 

2744 97 


30 c 

2832.78 


10 A 

2918 56 


10 

2745.303 


20 c 

2833 312 


8 

2923 0251 

8 


2745 725 


40 

2835 106 


50 

2924 8241 

10 


2746 10 


30 ff.l 

2836 245 

30 


2925 360 

8 


2746 910 

30 r 

! . 

2840 929 

10 


2927 804 

100 c 

^0 c,R 

2748.848 

30 r 


2841 141 

40 r 

'so'c 

2930 267 


60 

2750.58 


15 

2842 642 

30 

100 r 

2931 458 

10 

70 

2753 007 

10 


2843 640 


20 

2932 13 


30 

2753 133 


200 c’ ’ 

2844 428 

.... 

40 

2932 658 


25 

2754 523 


40 

2845 32 


10 [f.l 

2935 282 


20 

2755.288 

20 


2845 798 


20 

2936 67 

. 1 

20 

2755 632 

10 


2846 280 

20* 

60 

2937.327 


25 

2757 256 


' 40 ’ ’ ‘ 

2847 23 


15 

2937 707 


100 

2757 50 


10 

2848 296 


20 

2938 067 

‘ 15 " 


2758 605 

50 r’ 


2849 04 


10//^ 

2941.536 

60 c 

566 c,R 

2758 78 


■ ’50 ' ' ■ 

2849 557 


100 C 

2945 890 

12 c 

100 c 

2760 990 

10 ’ 


2851 446 

’20 1 



2946 no 

10 

60 

2762 32 


■ ' 8 ■ ' 

2851 978 

15 


2946 890 

10 

80 

2763 380 

15 


2854 168 

12 

... 

2950.876 

80 c 

SOO c,R 

2763 .59 


*15 

2855 54 


8 

2964 538 


20 

2764 561 


10 

2857 294 

’ 10 ' 


2956 89 


20 

2765 271 


9 

2858 974 

10 J? 


2961 64 


15 

2768 124 

’ 20 

100 r,v 

2859 038 

. 

'20 

2965 48 

■ 10 " 


2769 561 


10 

2859.962 

15 


2965 871 


8 c 


2ir>3 



SUPPLEMENTARY TABLES OF SPECTRA (Continued) 
Columbia ni. Arc and Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

Xair \ 

Arc 

Spark 

Xair A 

Arc 

Spark 

2flCS 29 


10 

3053 631 


90 

3133 088 

15 


21>70 40 


10 

3055 520 


200 

3134 342 


40 

2970 47 


10 

3056 608 

9 


3135 409 


25 

2972 508 

50 c 

200 c 

3057 03 


12 

3135 920 


30 

2974 094 

25 

400 r.i) 

3059 294 


20 

3136 972 

15 


2974 72 


10 

3061 100 

8 


3140 506 

8 

100 

2977 07 


150 c 

3061 232 

10 


3142 26 


100 r 

2978 943 


80 

3061 95 


10 

3144 353 


60 

2979 875 


80 

3063 126 


40 

3145 405 

.50 

.500 r,r 

2980 717 


150 

3063 782 

9 

120 

3146 92 


30 

2981 636 

15 


3064 530 

40 

250 r 

3150 409 


50 

2982 100 

20 d 

100 

3065 26 

20 c 

100 c 

3151 870 

30 


2985 04 


50 

3066 09 


60 

3152 160 


200 

2987 286 

15 


3067 523 


20 

3152 785 


70 

2987 55 


9 

3068 06 


20 

3153 851 


10 

2989 944 


40 A 

3069 023 

10 


3153 98 

10 


2990 28 

30 r 

200 c 

3069 68 

1 l.> 

100 

3154 820 

1 . - 

150 c 

2991 956 


80 

3070 893; 

80 

3155 599 

.... 

30 

2993 806 


20 

3071 IS 


40 

i3158 1041 . 

10 

2993 97 

j 

20 c 

3071 55 

1 10< i 

1 90 c 

13159 8551 

15 

2994 725 

80 c 

300 c 

3072 18 

! ■ 

10 

3161 194 

1 ^ 


2997 48 


S 

3072 397 

; 10 


3163 149 


10 

3001 125 


50 

3072 5021 

60 

3163 403 100 R 

1000 R 

3001 85 


150 

3073 232 

10 (/ 

50 

3168 599 

1 8 


3002 204 


40 

3075 250 1 

10 

3171 425 

j 10 c 


3004.65 


10 

3076 864 

1 30 </ ! 

200 

3171 80 


50 h 

3005 141 

9 


3077 44 


10 

3172 511 

! i2 


3005 764 


60 

3080 345 

' 15 c 1 

I 100 

3173 205 

. 10 I 

1.50 

3008 39 


20 c 

3081 09 j 

1 

8 

3175 76 


50 

3010 38 


20 

3081 77 ' 


: 40 

3175 86 

1 io 

1.50 

3010 685 


25 

3082 859 

10 


3179 242 


8 

3011 61 


10 //,/ 

3083 32 ' 

1 

30 c 

3180 290 

1 50 

! 400 

3014 438 


15 

3084 369 


50 

3181 403 

, 8 

1 40 

3015 02 


30 

3086 09 1 


20 /i 

3184 229 ... .• 

1 1.50 

3015 24 

8 


3087 860 

1 

90 

3186 550 

: 15 

1 

3015 82 


20 ' ’ 

308S 05 

9 j 


3187 497 

! 40 


3018 853 


100 

3094 172 

200 c I 

2000 r,R 

3189 288 : 

: 10 c ' 

180 c 

3019 57 


S 

3096 490 

10 1 


3191 096 100 c 

! JOOr 

3020 668 

20 


3097 115 


60 c 

13191 427 

15 

' 2,50 

3021 885 


8 

3098 47 ! 


10 

13194 27 


, 30 r 

3022 738 

8 

200 

3099 180 

15 

100 

3194 983 

106 r 1 

1 700 R 

3024 258 


10 

3100 25 j 


50 

13197 28 


20 h 

3024 735 

20 c 

250 

3100 79 


20 

13198 227 


20 

3025 372 


40 

3101 91Si 


20 

13200 ,537i 

, i.5 


3028 436 

80 c 

300 c 

3104 27 ) 


8 

3203 1481 

10 h 

3028 76 


10 

3106 520 

i 

10 

3203 357! 

1 10 

1.50 

3029 76 


60 

3106 980, 


80 

3204 973! 

1 

100 c 

3029 86 


20 

3110 800 


20 

3206 350 

.50 

300 r.r 

3032 767 

40 + (Sn) 

400 T,r 

3111 446 

20 i 


3207 341 


20 

3034 95 


200 c,R 

3113 17 1 


30 

3208 10 


8 

3038 18 


10 //,/ 

3115 16 


15 

3208 585 


40 c 

3039 398 


10 

3115 533! 


20 

3210 29 

15 


3039 68 

20 


3116 366' 

15 1 


.3211 814 


20 

3039 818 

20 c 

150 c 

3116 57 i 

1 

10 r 

3212 14 


10 

3041 98 


10 c 

3122 6461 

15 ! 


3215 229 

10 


3042 790 


15 

3125 892! 

i 

10 

.3215 .595 

60 r 

300 r.r 

3043 272 


10 

3127 526 

30 

500 

.3217 00 


60 r 

3048 093 

20 


3128 372 


20 

3217 288 

30 


3048 21 


80 r 

3128 92 


10 

3217 865 

20 


3049 528 


40 c 

3129 65 


60 

3220 927 

15 


3051 34 


15 

3130 780 

150 c 

1500 (M 

3221 126 

15 


3051 990 

8 


3132 015 


10 

3221 6.55 


8 r 

3053.086 

10 


3132 767 


60 

3222 065 


50 


2154 




St PPLEMKNTARY TABLES OF SPECTRA (Continued) 
Columbium, Arc and Spark Spectrum (Continued) 


Xaii A 


Arc 

Spark 

Xuir A 

Arc 

|_ 

Spark 

X„,.A 

Arc 

Spark 

3223 332 


10 

100 

3296 025 

80 

10 

3352 592 

15 

, , 

3224 434 


8 


3296 478 

10 


3352 868 

10 c 


3225.194 


9 


3297 055 


20 

3353 509 

15 

10 

3225 478 


150 f 

500 r.,R 

3297 286 

8 d 


3354 743 

80 

15 

3229 567 


20 

100 

3297 673 


15 

3355 423 

12 


3230 243 



40 

3298 410 

12 


3356 465 

8 c 


3236 403 


80 

300 r 

3299 57 


50 

3357 043 

25 


3237 187 


8 


3299 60^ 

30 


3358 422 

250 r 

40 

3237 690 



60 

3301 498 


40 

33r>0 904 


100 

3238 020] 

10 r 

SOc 

3302 183 

15 c 


3362 17 


20 /i 

3241 818 



40 

3302 6111 


10 

3362 866 

10 


3242 423 



8 

3303 323 


50 

3363 750 

15 (/ 


3242 532 



40 

3304 71 


40 

3365 594 

15 

100 

3244 515, 


30 

3304 836 

20 


3365 94 


100 

3246 782 


15 


I 3305 60S 


70 

1 3366 956 

50 

10 

3247 478 


12 f 

150 r 

3308 05C 

40 


1 3367 085 

8 


3248 941, 

10 

80 

I 3310 469 

25 


i 3367 382 

25 


3249 517 


50 


1 3310 67 


20 h 

! 3368 426 

10 d 


3250 27 



40 

1 3311 341 

15 


3369 081 

20 c 


3251 260 



50 

3312 607 

120 

15 

! 3369 155 


100 

3251 4‘)0 


9 


1 3315 226 

40 


3369 840 

20 d 


3251 630 

30 


! 3316 61 


15 

3370 154 


50 

3252 430' 


10 

3318 982 

50 


, 3370 609 


30 

3254 070' 

00 

200 f 

3319 22 


10 c 

i 3371 331 

40 


3254 S88j 


25 

3319 265 

40 


! 3372 101 

10 


3260 13I>! 

20 


; 3319 590 

15 

100 

; 3372 565 

8 

120 

3260 564! 

30 

350 r 

i 3320 808 


80 

! 3374 087 


20 h 

3261.702 



()0 

3322 816 

s 


3374 252 


50 

3263 365 


10 

300 

3323 906 


30 

3374 928 

60 

10 

3264 597 


40 


3324 555 


30 

3376 341 

12 


3266 11 



SOr 

3324 661 


50 1 

3376 732 

15 


3266 413, 

i 


3325 436 


20 h 1 

1, 3377 375 


9 c 

3267 052 


15 ! 


3326 621 

50 


■ 3379 300 


60 

3267 684 !• 


! 30 ‘ 

3327 923 

10 


3380 055 

20 


3269 125 



20 

3329 16 


20 h 1 

3380 420 

40 


3270 465 


‘ 25 


3329 364 

40 


! 3380 862 

20 


3270 701 


20 


3329 622 

10 ! 


' 3380 934 


150 " 

3271 982 


10 


3331 895 

10 1 

i ■ j 

1 3382 44 


40 h 

3272 074 


25 


3332 164 

25 , 


3383 302 


10 c 

3272 224 



100 

3332 704 

15 1 


I 3383 802 

15 


3272 350 



10 

3333 970 

10 j 


1 3384 662 

20 


3273 511 



20 

3334 529 

i 


3385 665 

12 


3273 S8S 


15 

3334 82 


S |i 

3385 815 

10 


3274 796 



30 

3335 244 

i 

10 c I; 

3386 243 

20 

250 

3277 6761 

50 ' 


3335 420 

20 c ' 

|j 

3386 995 

20 


3279 24S 



20 f 

3336 321 

15 1 


3387 579 

10 


3279 826! 

8 ' 


3339 158 

12 /• 

j 

3387 754 

15 


3279 979 



SO h 

3339 268 

^ 1 


3388 939 


30 

3283 463 


25 

400 

3340 45 

1 

60 d II 

3390 623 

' 25 *c 


3285 60S 

60 


3341 612 

10 

150 II 

3391.332 

10 


3285 70 



30 c 

3341 982 

200 ; 

20 

3391 594 


9 

3286 340 



40 

3343 712 

150 r 

15 

3392 345 

100 ' 

10 

3287 592 


* 50 


3343 967 

S 

SO 

3393 810 


10 

3287 923! 

40 i 


3344 25 


8 h l! 

3394 090 

■ 12' 


3289 460 


8 1 

i 

3346 286 


20 c i! 

3394 978 

8 

'oo"' 

3289 551 



10 

3346 760 

' 10 

30 |i 

3395 72 


15 

3290 0071 

15 


3346 935 

^ 25 

1 

3395 928 

' 4() ■ 


3291 055' 

10 f 

30 

3348 28 


20 !l 

1 3396 365 


50 h 

3291 9211 

10 


3348 787 


15 1 

3397 319 


10 h 

3292.020' 

15 

200 

3349 068 

200 r 

10 

3398 254 

15 ‘ 


3292 365 



10 c 

3349 351 


100 

3399 399 

25 


3294 367 



150 

3349 524 

40 c 


3399 714 

15 

30 ’ 

3295 506' 

1 


20 

3352 282 

Li- 


3399.967 

10 
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SUPPLEMENTARY TABLES OF SPECTRA (Continued) 
Columbium, Arc and Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

Xttir A 

Ar<! 

Spark 

Xuii A 

Arc 

Spark 

3401 231 

8 

10 

3462 047 

15 


3.523 156 

12 


3402 02 


20 

3463 033 

10 


3524 93 

8 


3403 013 

15 c 


3463 685 

8 


.3.525 219 

30 c 


3403 755 

10 


3463 S13I 25 c 

10c 

3525 88 

8 


3405 418 

60 

10 

3465 860, 30 


3525 986 


50 X 

3406 140 

40 


3467 474 

15 


3.527,024 


8c 

3406 616 

1C 


3468 1271 

15 c 

3.527 108 

10 


3406 947 


10 h 

3468 549; S 


3527 959 

10 


3407 32 


10 

3469 442 1.5 


3528.315 

10 c 


3407 980 

10 


3470 27 1 

.50 

3528 474 


30 

3408 380 

50 


3471 198 

10 


3528 890 


20 

3408 678 

20 

100 

! 3471 .526 

9 


3529 394 

8 t 


3409 191 

20 

100 

3473 020 

30 c 


3530 093 

10 


3409 915 

15 


3474 004 


20 

1 3533 667 

40 


3412 480 


10 A 

3474 68 


25 c 

3.5.34 05 


10 h 

3412 934 

25 

150 

3475 .590 

15 


3.534 114 

20 c 


3413 209 


20 

3475 990 10 c 


3534 215 


50 

3413 51 

10 


.3478 010 

S 


3535 304 

400 c 

20 c 

3414 070 

15 


3478 690 

40 


3.537 475 

1.50 


3415 984 

30 c 


3478 79 


100 

1 3.537 625 

8 

40 

3417 867 

15 


3479 567 

20 

1.50 

3539 650 

15 <! 


3420 633 

10 

80 

.3480 213 

SO 

3540 901 

30 

200 

3421 161 


20 c 

3481 054 

15 


! 3.541 247 


50 

3422 85 


10 

3481 265 

•» 


1 3.541 898 

20 c 


3423 765 

30 


34 S2 953 


100 

3.542 560 

10 


3425.432 

30 d 

300 c 

3484 0.54 

1.5 

so 

1 3542 983 

15 


3425 855 

30 c 


3484 625 


10 

3543 936 

12 


3426.562 

25 d 

2.50 c 

3485 102 

s 


3544 031 

50 


3427 454 

50 


3485 935 

12 


3544 346 . 

15 h 

3428 795 

15 c 


3488 81 


80 

3544.656 

.50 

S 

3429 059 

20 


3489 093 

10 

1 90 

3.546 031 

12 


3431 064 

8d 


3490 418 


! 

3.546.489 

8 


3431 965 

10 


3491 024 

50 d 


3548 130 

15 


3432 420 

15 c 


3491 477 

15 


3549 263 

12 * 


3432 708 

10 

400 

3491 8^16 . 

20 

3550 237 

10 


3433 099 

12 


3496 027 

20 r 

30 <• 

3550 448 

.50 


3436 834 


20 

3497 815 

30 


3.551 102 

8 


3436 964 

■ 15 

(>0 

3498 631 

60 c 

' 10 c 

35.53 613 

10 c 


3438 41 


SO 

3499 93 


30 c 

35.54 524 

60 


3439 342 

”'s 


3499 957 

8f 


35.54.666 

80 

8 

3439 925 

10 

<>0 

3500 109 

8 


3556 022 

10 


3440 589 

30 

200 

3500 74 


10 /i 

3558 015 

9 


3441 64 


10 c 

3501 32 


15 

3559 128 

12 


3442 655 

"l2 


3503 206 

20 


3559 592 


60 

3442 800 

10 


3.505 812 

12 


3.561 142 

12 


3443 737 


20 

3.506 991 

10 


3563 .501 

100 


3444 281 


60 

3.507 960 

80 


3.563 624 

80 


3445 67 

40 c 

8 c 

3.508 529 

H r 


3.564 075 


15 h 

3448 221 


40 

3510 262 

20 r 

400 

3.565 0.52 

10 c 


3448 674 


20 

3511 13 

10 c 


3566 10 


‘ 40 A 

3450 766 


60 

.3511.189 

20 c 


3568 001 


40 A 

3451 640 


20 

3514 02 


20 c 

3568 50 


30 

3452 350 


40 

3515 421 

20 f 

200 c 

3,568 515 

10 c 


3452 373 

‘ 20 c 


3516 198 

10 


,3.568.727 

20 


3452 652 

15 c 


3516 863 

15 


3569 464 

40 


3454 708 


60 

3517.111 

10 


3574 202 


10 ’ 

3454 910 


80 

3517 670 


150 

3575 139 

20 c 


3456 543 

‘ 12 


3517 77 

12 


3575 8.50 

200 

’20 

3457 801 

20 


3518 180 

8 


3.577 238 

8 c 


3458 728 


10 

3.520 055 

40 


3577 721 

40 


3458 951 

‘ 12 


3.520 717 

12 


3580 277 

400 r 

■ 50 ’ 

3459 56 


15 

3521.14 


20 h 

3580 788 

9 


3459 702 

25 


3.522.368 


10 h 

3582 062 

10 c 







SUPPLEMKNTAEY TABLES OF SPECTRA (Continued) 


Columbium, Arc and Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

Xair A 

\rc 

Spark 

Xau A 

Arc 

Spark 

3582 369 

25 


1 3641 382 


' 20 

3704 137 

40 c 

8 c 

3584 972 

100 

10 

3643 343 

15 


3705.602 

10 c 


3586 75 


50 h 

3643 725 

25 c 

1 

3707 803 

10 


3587 400 

9 d 


1 3644 93S 

20 


3707 96 


60 c 

3588 02 


10 h 

3645 36( 

9 


3708 900 

8 


3589 106 

100 

10 

3647 306 

20 c 

1 

1 3709 29 


ioo c 

3689 35b 

100 r 

10 c 

3649 85^ 

60 

) 

3709 422 

25 


3589 960 

8 


3650 80i 

40 c 


3710 448 

20 c 


3590 712 

10 r 


1 3651 182 

30 

200 

3711 343 

60 


3590 904 

10 


3652 25 


8 A 

3711 782 

12 


3591 197 


40 

3654 430 

10 t 


3713.018 

300 r 

26 

3591 790 

9 


i 3655 975 

20 


3713 366 


25 h 

3593 966 

80 

9 

3657. lie 

15 


3713 72 


50 h 

3597 260 

15 c 


3657 897 

8 


; 3713 819 

20 


3597 514 

8 


3659 602 

20 c 

300 

3716 214 

30 c 


3598 343 

12 (/ 


1 3660 m 

100 

10 

3717 01 

40 c 


3599 279 

20 c 


f 3661 68C 

t0( 


3717 06 

20 ? 

300 

3599 635 

20 


1 3662 05] 

15 

! 

3717 538 

30 


3602 561 

60 

10 

1 3663 167 

8c 


! 3719 63 


30 c 

3603 435 

10 


11 3663 751 


60 A 

3720 456 

10 

100 

3603 962 

8 


li 3664 692 

SO 

10 

3721 517 

10 


3604 072 

vSc 


3665 157 

10 (/ 


1 3722 328 

15 


3604 66 


8 h 

3666 534 

15 


3722.548 


40 A 

3606 272 

8 f 


3667 001 

12 c 


1 3722 942 

20 c 


3606 492 

10 


3607 665 

10 c 


) 3723 44 


30 A 

3606 806 

8 


3667 760 

8 


1 3725 195 

20 c 


3607 01 


15 

3668 626 

20 


3726 235 

250 

20 

3608 013 

10 


3669 009 

40 


3727 229 

20 


3608 316 

9 


1 3069 347 

8 A 


3731 534 

8 c 


3610 002 

S c 


3669.736 

20rf 


! 3732.034 

15 


3612 657 

9 


3670 05 


20 A 

3733 344 

15 d 


3613 013 

9 


3671 372 

12 


3733 622 

15 


3615 500 

30 c 

8 c 

3672 443 

« i 


3738 427 

30 

1 * * ! 

3616 216 

10 


3672 580 

8 ! 

1 

3739 80 

300 r 

i 30 

3617 714 

15 


3673 227 

8c ] 


3740.537 

Sc 

1 .. . 

3618.441 

15 


3674 691 

15 1 


3740 726 

10 

200 

3618 907 

15 


3674 787 

40 c ' 


3740 845 

40 


3619 207 

10 


3675 304 

10 


3741.292 


10 ■' 

3619 514 

30 

200 

3676 307 

20 ; 


3741 776 

' 30 c 


3619 729 

15 c 

100 c 

3676 335 

•• 

15 

3742 393 

200 r 

20 

3621 030 

40 


3677 084 

20 


3744 007 

40 c 

8c 

3625 169 

15 


3677.771 

15 I 


3746 904 

25 


3625 717 

15 


3678 063 


40 

3748 557 

20 


3627 870 

B i 


3678 70 

’ 10 c 


3750 637 

10 


3628 180 

• ■ 1 

40 

3679 61 


10 A 

3751 285 


26 

3629 47 


30 1 

3685 128 

' 10 c 


3752 723 

9” 


3630 623 

15 i 


3686 557 

10 


3753.171 

40 


3633 006 

15 1 


3687 440 

8 


3755 289 

10 


3633 318 

; 

100 

3687 968 

20c 

200 c 

3755 764 

20 


3633 717 

■ 20 1 


3688 187 

10 

50 h,l 

3759 556 

200 r 

'20’ 

3634 452 

15 


3688 698 

15 


3760 646 

12 


3634 489 


40 

3689 038 

15 


3760 76 


15 a’ 

3635 328 

’ 15 


3691 174 


30 

3761 130 

■ 30 c 


3635 852 

12 c 


3693 365 

*20 


3762 445 

10 k 


3636 959 

30 c 


3694 669 

20 


3763 13 


8 a' 

3637.545 

20 


3694 792 


10 

3763 492 

’ 40 ■ 


3637 830 

35 c 


3695 90 

8 

100 

3764 115 

25 


3637 86 


15 

3696 68 


10 h 

3765 074 

40 c 


3638.792 

■‘2dc 


3697 397 

’ ^ 


3766.140 

30 c 


3639.058 


■30 

3697 850 

200 

20 

3769 145 

20 


3639 335 

■ ‘46 c 


3699 928 

30c 


3769 983 

15 


3640 638 

30 


3703 167 

30c 


3770 66 


30A 

3641.293 


15 

3703 916 

20c 


3770.71 

’ ’12 c’ 





SUPPLEMENTARY TABLES OF SPECTRA (Continued) 
Columbium, Arc and Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

Xair A 

Arc 

Spjirk 

Xair A 

Arc 

Spark 

3770 870 

20 


3865 466 

15 


3936 442 

10 


3771 84S 

40 


3855.500 


’60 A 

3937 437 

150 

15 c 

3773 154 

10 


3858 953 

40 


3937 961 

20 


3774 44 

8 


3860 860' 12 c 


3938 547 


100 A 

3775 44i) 

20 


3862.926 

20 c 


3941 266 

40 c 


3777 277 

8 


3863 056: 

150 

3943.663 

60 

10 

3777 670 

15 c 


3863 3S3 

50 


3947 516 

20 


3779.57 

. 

20 A 

3864 364 

8 


3949 326 

8 


3781 017 

80 


3865 019! 

100 A 

3940 451 


60 A 

3781.379 

10 

200 

3865 041 

10 d 


3949 927 

9 


3783 844 

20 c 


3867. 9is: 50 c 

10 c 

3052 367 


100 A 

3786 227 

10 


3868. 570i 8 


3053 071 

lo" 


3787.064 

150 

20 c 

3868 829: 9 d 


3955 680 

20 


3787 280 

Sc 


3871 188' 20 c 


3955 882! . 

30 t (X) 

3787 480 

15 


3875 421, 10 (/ 


3959 356 

15 c 


3789 502 

20 


3875 77 

20 


3960 994 

10 ( 


3790 138 

200 r 

30 c 

3876 9641 20 < 


3961 62 


10 A 

3791 209 

300 r 

40 c 

3877 5571 60 c 

10 c 

3962 163 


8 A 

3791 446 

s 


3878 817 

40 


3964 26 


60 A 

3792 79 


30 A 

3878 9651 20 


3965 692 

40 


3794 476 

15 


3879 350 

15 r 

200 c 

3966 094 

25 


3795 543 

30 h 


3882 660! S 


3966 246 

100 


3796 440 

20 c 


3883.140 

80 

15 

3966 276 


’ 80 A 

3796 599 

12 


3885 453 150 < 

30 c 

3967 36 


40 A 

3796 850 

15 c 


3885 686 

100 

20 

3969 130 


60 A 

3798 127 

300 r 

40 r 

3886 074 

20 


3970 650 

’ 1*2 


3800 941 

20 


3887.32 


15 c 

3971 679 


30 A 

3801 1461 . 

80 

3889 64 

N < 


3971 852 

’20 


3801 302 

20 


3891 302 

60 

10 

3971 932 

15 


3802 928 

400 r 

r 

3893 733 

40 


3972 52 

40 c 

15 c 

3803 879 

100 

10 

3894 039 

50 

i 

13973 624 

20 c 


3804 01 


10 

3894 70 

10 


3976 52 


200 A 

3804 204 

10 c 


3895 895 

20 


3976 677 

■ 15 c 

1 . 

3804.733 

40 

100 

3898 292 

8 

200 

3977 940 

20 c 


3806 196 

20 


3898 56:i 

20 


3978 753 

12 


3806 631 

10 


3899 24 

15 c 


3979 370 

10 


3810 50 

80 c 

30 r 

3904 188 

30 c 

i:) c 

3980 483 

60 c 

10 c 

3811.035 

50 


3906 900 

12 


3982 055 

10 c 


3815 607 

60c 

10 c 

3908 592 

8 


3983 939 


10 A 

3816.342 

15 


3908 971 

40 


3988 158 

■20 c 


3818 862 

20 

200 

3909 600 

15 


3991 677 

40 f 

8 c 

3819 148 

40 


3913 on 

15 


3999 182 

40 

8 

3821 201 

12 c 


3913 15 

8f 


3999 71 


8 

3824 882 

100 

10 

3914 692 

150 


4000 605 


80 A 

3827 015 

12 


3919 005 

10 


4001 135 

15 c 


3828 242 


40 

3919 163 

15 c 


4008 286 

30 


3830 006 

■ 10 


3919 718 


H)0 

4009 707 

20 


3830 601 


20 c 

3920 198 

100 r 

15 c 

4012 165 


SO A 

3831 840 

' 15 

200 

3920 754 


50 A 

4012 902 


s A 

3833.257 

10 c 


3921 34 


10 A 

4013 268 

20 1 


3835 176 

40 


3922 35:3 

12 


4016 070 

10 A 


3836 452 

20 


3924 474 

12 c 


4017 558 

15 


3837 077 

12 c 


3924 995 

40 c 


4022 387 

9 c 1 


3841 666 


10 

3926 618 

9 


14023 141 

12 1 


3841 820 

'30' 


3929 296 

30 c 


4023 275 

8 


3842 709 

20 


3930 022 


10 A 

4027 311 

12 


3843 397 


S A 

3931 460 

8 


4027 972 

15 c 


3843 927 

‘ lO’c 


8931 79 


30 A 

4030 348 

10 A 


3844 090 

12 


3933 392 

’’s’ 


4032 524 

150 

25 

3845 900 

40 


3934 142 

12 c 


4033 195 

40 


3853 388 

20 


3934 406 

20 


4035 095; 

10 


3864 698 

9 


3936 441 

20 c 


4035 923 

12 


3855 146 

12 i 


13936 02 


150 c 

4037 67 


40 A 


2ir)8 



SUPriimfENTAKY. TABUBS OV SrECTSA’ (CMBtlttVetf) 
Cal«mlilun,<Are aAd-^park Speetnim (CoInMnaed:) 
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SVPriiBlfENTABVlTABaiiES or SPECTJBA (CwitlnueA) 
CMiinAi«m> AmmuI fipmrk Spectraln (eotaUnned) 
















SUPFLEMENTARY TABLES OF SPECTRA (CBRtlnued) 
Columblunfi, Are and Spark Spectrum (Continued) 










SUPFLIJMENTAKY TABLES OP SPECTBA (Continued) 


ColumMuiti, Atc and Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

X»ir A 

Arc 

Spark 

Xair A 

Arc 

Spark 

6574 73 

8 

. 

7061 20 

8 r 


8614 45 

20 c 


6575,9 

20 B,l 


7098 94 

50 c 

20 c 

8697 65 

40 c 

6591 00 

40 c+B 

20 c 

7102 01 

30 c 

10 c 

8740 96 

20 


6606 14 

10 


7119 31 

10 


8767 97 

12 


6607 30 

10 


7128 17 

30 

10 

8815 56 

100 c 


6614 15 

20 

10 

7130 06 

10 


8905 78 

30 


6629 11 


20 A 

7159 43 

100 

30 

8959 75 

20 c 


6660 84 

300 c 

150 c 

7178 27 

8c 


8967 76 

1 20 c 


6677 33 

200 c 

100 c 

7191 37 

10 


9039 18 

8 


6701.20 

100 

30 

7208 94 

15 c 


9061 43 

20 c 


6709.88 

10 c 


7252 35 

40 

8 

9125 25 

10 


6721 96 

S 


7317 03 

10 


9129 44 

10 c 


6723 62 

150 c 

50 

7323 92 

15 


9141 31 

50 c 


6726 28 

10 + p 


7328 38 

20 c 


9186 96 

20 


6739 88 

80 

30 

7353 16 

50 c 

15 c 

9197 60 

15 


6795 26 

15 -fp 

8 

7382 50 

150 c 

50 c 

9240 9 

10 c 


6828 11 

150 

60 

7478 20 

10 


9299 2 

10 -fP 


6849.33 

25 f+p 

10 

7515 93 

40 

10 

9323 54 

40 c 


6870 92 

20 


7519 77 

20 c 


9353 17 

10 


6876 36 

60 

25 

7574 58 

100 c 

20 

9408 60 

20 


6879 90 

10 c 


7726 68 

60c 


9436 48 

8c 


6886 33 

30 c 

10 c 

7767 31 

20 


9438 7 

8 A 


6888 48 

10 c 


7873 41 

25 c 


9549 13 

8 c 


6902 89 

60 c 

20 c 

7885 31 

60 


9595 06 

60 c 


6908 07 

40 

10 

7938 89 

30 


9620 96 

10 


6918 32 

60 

20 

7962 25 

20 H,l 


9626 88 

100 c 


6940 90 


30 

7954 76 

10 


9631 11 

50 c 


6946 07 

10 


7997 80 

15 BJ 


9650 97 

12 


6951 15 

10 B,} 


8185 20 

80 


9676 75 

50 


6966 89 

10 c 


8240 OOl 

50 c 


9910 35 

20 


6971 61 

10 


8320 93 

500 c 


9912 26 

25 


6972 491 

20 


8346 08 

60 


9957 29 

15 


6975 05 

8 


8350 04 

10 A 


10003 85 

30 c 


6986 09 

20 1 


8406 23 

15 c 


10042 54 

10 c 


6990 32 

100 1 

30 

8439 77 

25 c 

i 

10067 4 

20 


6996 11 

10 c ‘ 


8475 98 

150 c 

1 

10181 33 

10 c 


7023 48 

30 

10 

8526 99 

50 

i 

10203 44 

Hr 


7026 16 


10 ; 

8547 25 

20 c 

1 

10419 64 

10 c 


7038.04 

10 


8560 54 

30 c 

i 

1 

10563 7 

10c 


7046 81 

200 

80 ’ 

8575 87 

30 c 

1 

i 




Copper, Arc Spectrum in the Infrared 


Abridged from the list of Kiess, Joor. Research of B. of S. 14, 519, 1935. 
The oiiginal list contains 28 lines. All hues of an intensity of 8 or above are 
included m the following table. 


Xair A 

Inten- 1 
Mty 

X»ir A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

8408.15 

8996.2 

10 h 

8 II { 

9630.3 

10 H 

10146.78 

60 b 

10172.00 

20 


2102 





SUPPl^BMENTARY TABLES OF SPECTRA (Contliiiaed) 
Hafalunif Arc and Spark ^cctniin 

® 9^ Mesprs and Scribner. Jour. Research of B of S. 

13, 0J6, 1934. The orijsinal hat contains over 1000 lines. All lines of an 
intensity of 8 or above are included in the following table. 
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SU|tFl4£M£NTARY TABLES OY SPECTBA (COUtlllUeB) 


Hafiilum, Arc and Spark Spectrum (Continued) 


Xttlr A 

Arc 

Bpark 

X*ir A 

Arc 

Spark 

. 

Xair A ^ 

Arc 

Spark 

2647.30 

60 

200 

2885.47 


20 

3413 74 


8 

2649 15 


20 

2808 71 

i5 

60 

3428 37 

is 

20 

2651 17 

io 

40 

2904 51 


10 

3438 24 

10 

154- (Zr) 

2657 50 


20 

2008 86 


15 

3462 65 

10 

16 

2657 85 

20 

50 

2009 01 

20 

30 

3478 98 

8 

30 

2661 80 

30 

100 

2917 51 


12 

3479 29 

30 

40 

2665 08 

15 

50 

2919.59 

40 

90 

3487.57 


8 

2669 01 

20 

25 

2929 63 

70 

80 

3495 76 

i2 

20 

2671 25 


15 

2937.79 

50 

120 

3495 94 


10 

2676 63 


20 

2047 14 


12 

3505 22 

50 

160 

2677 56 


10 

2060 83 


15 

3518 75 


15 

2678 42 


10 

2961.80 


40 

3535 54 

50 

80 

2683 35 

40 

150 

2967.24 

10 

30 

3552 70 

30 

40 

2685 22 


30 

2968 82 

60 

120 

3561 65 

70 

80 

2703 18 


10 

2968 04 


15 

3569 03 

50 

80 

2706 71 

io 

100 

2975 89 

70 

150 

3597 42 


10 

2710 00 


8 

2977 69 


25 

3624 00 


10 

2711 96 


20 

3000 00 

25 

40 

3630 86 

i5‘^ 


2712 13 


15 

3011 24 


20 

3644 35 

50 

60 

2712 43 

20 

60 

3012 90 

50 

100 

3661 05 


12 

2713 51 


10 

3024 78 


15 

3665 35 

8 

20 

2717 90 


10 

3025 20 

io 

20 

3698 39 


10 

2718 51 

40? 

50 

3031 16 

60 

120 

3699 72 

10 

26 

2731.16 


10 

3046 03 


20 

3701 15 

15 

40 

2732 68 


15 

3054 52 


15 

3705 40 


16 

2732 98 


20 h 

3055 43 


9 

3719 27 

.50 

70 

2738 77 

60 

150 

3064 68 


20 

3737 88 


16 

2751 81 

20 

80 

3080 64 

20 

100 

3744.98 


16 

2753 61 


10 A 

3002 26 


20 

3762 51 


26 

2756 02 


30 

3101 39 

40 

100 

3766 92 

10 

r>o 

2764 89 


10 

3109 11 

50 i 

150 

3771 36 


1 8 

2767 34 


8 

3110 87 

10 1 

40 

3782 78 


’ 8 

2770 44 


30 

3116 95 


8 

3793 37 

i ^ 

1 60 

2772 34 


20 

3134 72 

70 j 

150 

3797 95 

1 

! 10 

2773 36 

50 

250 

3139 67 

10 

15 

3800 39 

1 40? 

1 

2773 50 


20 

3140 77 


15 

3806 07 


j 40 

2774 02 

15 

60 

3145 32 

20 

25 

3810 59 

1 

i 

2775 27 


15 

3162 61 


40 

3817 20 

1 

20 

2786 31 


12 

3176 85 

40 

50 

3849 52 

( 

1 25 

2780 61 


50 

3103 53 

30 

40 

3864 75 


20 

2789.73 

10 

60 

3194 19 

50 

100 

3867 32 


I 15 

2789 81 


20 1 

3195 63 


8 

3872 55 


1 20 

2808 00 

30 

80 

3199 90 


30 

3877 11 


i 40 

2813 87 

40 

70 

3203 67 


10 

3880 82 

30 

i 40 

2814 48 

15 

80 

3217 30 

20 

25 

3883 77 


I 20 

2814.77 


40 

3218 20 


8 

3900 64 

i 

, 20 

2816 08 


12 

3220 66 

10 

50 

3917 47 


, 20 

2820 23 

100 

200 

3253 70 

30 

80 

3918 10 

1 60 

i 100 

2820 43 


10 

3255 28 

15 

25 

3923 91 

15 

40 

2822 68 

40 

100 

3279 98 

20? 

20 

3932 40 

! 

10 

2829 33 


20 

3317 09 

15 

20 

3933 65 

. 30 

40 

2841 05 


10 A, Z 

3323 35 


20 

3935 64 

i 

20 

2849 21 

20 


3328.21 

is 

20 

3945 36 

1 

10 A 

2850 15 


15 

3352 06 

40 

80 

3964 96 

1 

16 

2851 22 

20 

60 

3358.30* 


8 

3979 40 


40 

2852 02 

10 

40 

3384 14 


10 

3984 03 


8 

2857 65 


20 

3384 70 

io 

20 

4007 36 


10 

2860.32 


16 

3389.83 

40 

70 

4008 46 


8 

2861 01 

60 

100 

3304 58 

10 

25 

4029 16 


10 

2861 69 

80 

160 

3304 90 


30 

4047 96 


50 

2860.82 

15 

20 

3309.80 

100 

150 

4049 44 


10 

2876.33 

10 

100 

3407 76 


15 

4080 44 

30 

60 

2879.12 


20 

3410.18 

15 

40 

4093 16 

120 

150 
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SUPPLUMENTAEY TAM-ES OP SPECTBA CC0ll*llI«ed) 


Hafnium, Arc and Spark Spectrum (Oontlnaied) 


Xair A 

Arc 

Spark 

1 

> 

Arc 

Spark 1 

Xfcir A 

Are 

Spark 

4097.21 


8 

4664.14 

100 

150 

6673.68 


10 

4113 58 

is 

20 

4675.45 


10 

5767.18 

is 

30 

4123 54 


10 

4682 68 


8 

5801 71 


15 

4127 80 

io 

40 

4699 72 

15 

40 

5809 60 


30 

4158 90 


30 

4703 62 


10 

5842 23 

50 

80 

4102 40 

10 

60 

4719 10 

20 

30 

6027.67 

10 

20 

4177.60 

. 10 

20 

4731 36 

20 

40 

6135.10 

10 

20 

4179 55 


10 

4735.67 


20 

6222 81 


10 

4187.68 



4735.75 


10 

6230 84 

16 

20 

4206 69 

30 

80 

4760 69 


20 

6248.95 

80 

100 

4232 43 

30 

60 

4766.78 


12 

6279.84 

15 

20 

4245 84 

8 

20 

4790 72 

is 

40 

6455 85 


20 

4249 33 

1 10 

30 

4807.14 

15 

20 

6473 89 


20 

4262 72 


10 

4817 22 

20 

80 

6512 61 


10 

4269.67 

10 

20 

4844 00 

10 

15 

6531 66 


30 

4272 86 

20 

60 

4848 46 


20 

6542.80 


50 

4319 51 


8 

4865.43 


10 

6548.72 


10 

4320 69 

is 

40 

4904 51 

10 

30 

6550 01 i 


10 

4321 36 


30 

4926.99 i 


8 

6567 91 ' 

io 

100 

4334 65 

10 

30 

4934.46 

60 

60 

6562 86 


10 

4336.66 

40 

200 

4945 38 


10 

6667.39 


60 

4350 52 

30 

150 

4999.69 

ZO 

40 

6584 53 


40 

4367.90 

30 

40 

5034.33 


8 

6609.20 


8 

4370 95 

60 

100 

5040 82 

l66 

150 

6644 60 

100 

200 

4417 37 

40 

100 

5057 03 

20 

30 

6647.06 

30 

100 

4422 76 

20 

150 

5058 18 

8 

10 

6719 40 


50 

4426 18 


9 

5071 23 


8 

6754 61 

60 

100 

4443 07 

16 

20 

5075 92 

io 

20 

6850 07 

20 

60? 

4452 70 


10 

5079 65 

40 

60 

6855 29 


so 

4466 41 


30 

5080 44 


10 

6857.03 


10? 

4486 14 

20 

30 

5128 53 

10 

20 

6935 16 


50 

4486 65 


20 

5164.56 


8 

6970 44 


10? 

4490 60 


20 

5187 75 

k 

30 

6980 91 

100 

200 

4519 02 


10 h 

5247 10 

40 

60 

6997 83 


20 

4524.74 


30 

5260 44 

30 

40 

7010 68 


10? 

4533 18 

30 

40 

5264.95 

60 

80 

7021 23 


30 

4535 38 


30 

5289 98 


10 

7030 33 

30 

ISO 

4541 31 

10 

20 

5298 06 

80 

100 

7061.90 

10 

80 ? 

4563 81 


8 h 

5299 85 

8 

10 

7277 67 


50 

4570 70 


30 

5311 60 

100 

150 

7328 64 


30 

4573 81 


20 

6324 26 

20 

30 

7398.96 


10 

4586 25 


10 

5346 30 

10 

40 

7561.08 


10 

4599 46 


40 

5348 40 

10 

15 1 

7663 09 


30 

4605 79 

20 

30 

5391 36 


10 

7767 89 


15 

4613 74 

10 

60 

5444.07 

20 

30 

7861 22 


8 

4622 71 

30 

100 

5463.38 

10? 

10 

8236.13 


10 

4640 14 

8 

20 

5524.35 

40 

50 

9742.28 

io 



Helium, Infrared Spectrum 

Fiom the list of MeRgers and Dieke, Jour. Rraearch of jB. of S. S, 121, 
lft32. The original list contains 120 lines. All lines of an intensity of 8 Or 
above are given in the following table. The source was an “end on“ 
Geissler tube. 


Xair A 

Inten- 

sity 

Xnir A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

9124.29 

8 

! 9142 23 

12 

9257.60 

20 

9341.91 

15 

9130 66 

10 

1 9222.96, 

10 

9297 . 14 

20 

9391.90 

10 
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Stj'FFLBMKNTAKY TABLES OP SPECTBA (Contlnaed^ 
Helium, Inft’ured Spectirum (Continued) 


Xair A 

Inten- 

sity 

Xair A 1 

Inten- 

sity 

Xair A 1 

Inten- 

sity 

Xair A 

Inten- 

sity 

9447.12 

8 

9616.70 

30 

10027.73 

40 

10311.32 

40 

9463.66 

60 

9526 17 

10 

10031.16 


10829 09 


9507.74 

8 

0702 66 

10 

10138 50 

.0 1 

10830.30 



From list of Meggers, Jour. Research of B. of S. 14, 487, 1935. The 
original list contains 32 lines All lines of an intensity of 8 or above are 
given in the following table. The source was an “end on'’ Geissler tube. 


Xair A 1 

Intensity 

Xair A 

Intensity | 

Xair A 1 

Intensity 

10667,60 

30 

10830.341 

2500 

11012.97 i 

30 

10829.081 

500 

10912 92 

100 

11044.95 

40 

10830.250 

1500 

10916.98 

50 j 

11969 07 1 

20 


Iron, Infrared Spectrum 

\bridgecl from the list of Kiess, Jour Research of B. of S. 20, 33, 1938 
All terms of an intensity of 8 or above are included. 


Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xali A 

Inten- 

sity 

10469.69 j 

20 

11119.80 

10 

11607.57 

12 

11973.01 

8 

10532.21 

10 

114.39.06 

15 

11689.981 

8 




Krypton, First Spectrum, Kn 

Abridged from the list of deBruin, Humphreys and Meggers, Jour 
Research of B. of S. 7, 643, 1031. All lines of an intensity of 8 or above 
are included in the following table. The source was an “end ©n' Qeisslei 
tube of the ordinary type. 


Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 
sity 1 

Xair A 

Inten- 

.sitj' 

1164.88’^ 

20 

3837.81 

30 

4418.769 

50 

5490.04 

50 

1235.85* 

30 

3845.98 

15 

4425 1909 

100 

5500.71 

50 

3302.64 

10 

3991.08 

20 

4453.9183 

600 

5504 02 

15 

3424.97 

15 

3991 25 

10 

4463 . 6897 

800 

5504 34 

20 

3431.75 

20 

4184 48 

20 

4502.3646 

600 

6516 66 

20 

3434 16 

8 

4203 29 

20 

4550 298 

40 

5520.52 

40 

3495 99 

10 

4273 9705 

1000 

4636 14 

20 

5562 . 2251 

500 

3502.56 

20 

4282.9686 

100 

4671.61 

10 

5570.2890 

2000 

3503.90 

15 

4286.4875 

40 

4724.89 

20 

5575.6 

10 

3522.68 

15 

4300.4877 

50 

4812 607 

40 

5580 39 

80 

3615,48 

20 

4302.45 

10 

4955.27 

15 

5649,5627 

100 

3628.17 

10 

4318.5523 

400 

4969 . 08 

20 

5672.45 

50 

3665.33 

80 

4319.5798 

1000 

4969.36 

15 

5702.19 

H) 

3668.74 

10 

4351.3606 

100 

5216.81 

8 

5707.61 

40 

3679.58 

100 

4362.6429 

500 

6228.18 

20 

5721.88 

10 

3773.43 

60 

4376.1217 

800 

5279.84 

9 

5723.66 

15 

3796.88 

20 

4399.9675 

200 

5334.78 

10 

5726.69 

20 

3800.56 

30 

4410.369 

60 

6339.13 

20 

6750.67 

10 

3812.22 

20 

4416.88 

20 

5379.64 

16 

5783.89 

10 


♦ Abbink and Dorgelo, Zeits. f. Phys., 47 , 221, 1928. 
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^PPLEMfiNTABY TABLES OF SPECTRA (Conttoued) 


Krnitoat Fln»l; Spe€triiiii» Kn (Contlaiied) 


Xmir A 

Inten- 

sity 

X»ir A 

Inten- 

sity 

X»ir A 

Inten- 

sity 

Xa,r A 

Inten* 

sity 

5806.68 

20 

6346.66 

20 

6904.68 

100 

7928.602 

40 

5810.80 

8 

6351.90 

8 

7057.27 

10 

7982.37 

10 

6820.10 

16 

6373.58 

30 

7143.45 

8 

8059 . 5058 

100 

6824.50 

40 

6415.65 

20 

7224.109 

100 

8104 . 02 

30 

5827.07 

20 

6421.028 

100 

7287.262 

80 

8104 3660 

200 

5832 86 

100 

6448.78 

10 

7425.64 

60 

8112.9023 

500 

5866.74 

60 

6456.293 

200 

7486.860 

100 

8190 0570 

300 

6870.9153 

3000 

6488.07 

15 

7493.68 

20 

8195 08 

15 

6879.89 

60 

6604.89 

10 

7494.15 

30 

8263.2412 

400 

6993 . 8600 

60 

6536.55 

8 

7587.4135 

1000 

8272.37 

20 

6012.111 

60 

6576.42 

20 

7601.5465 

2000 

8281.06 

200 

6036.82 

16 

6662.24 

40 

7685.2472 

400 

8298.1091 

500 

6056 11 

60 

6699.23 

60 

7694.5401 

500 

8412 45 

10 

6076 24 

20 

6740.10 

20 

7741.37 

10 

8508 . 8736 

200 

6082 85 

40 

6813.10 

50 

7746.831 

50 

8764.11 

, 8 

6151 38 

20 

6829.09 

8 

7776.27 

15 

8774.10 

i 10 

6222 71 

20 

6846.40 i 

20 

7806.52 ! 

15 

8776.7898 

300 

6236 34 

30 

6869 . 63 

20 

7854,823 

200 

8928.6934 

1 200 

6241.39 

10 

6904.22 

15 

7913.443 

50 


1 


Krypton, Second Spectrum, Krn 

Abridged from the list of deBruin, Humphreys and Meggers, Jour. 
Research of B. of S. 11, 409, 1933. The original list contains 1100 lines. 
All lines of an intensity of 8 or above are included uv the following table. 
The source was the “end on’ Geissler tube. 


Xvac A 

Intensity 

Xair A 

1 Intensity 

Xalr A 

Intensity 

886 29* 

8 

2464 77 

100 A 

2803 20 

20k 

964 93* 

12 

2470 45 

10 h 

2816.46 

60 



2489 39 

8h 

2816.87 

30 



2517.95 

8 

2833 00 

100 



2559.10 

8k 

2835 35 

8 k, 2 



2572 03 

10 h 

2838 79 

20 



2589 08 

30 

2844.46 

20 

2088 16 

i 20 

2592.48 

60 

1 2847 36 

25 k 

2096 24 

15 

2610.98 

10 h 

2949.54 

16 k 

2118 83 

12 

2616 71 

10 h 

2950.21 

30 k 

2145 08 

10 

2620 44 

40 h 

1 2954 28 

12 k 

2227 »2 

30 

2643 06 

20 h 

2958 35 

20 H 

2245 39 

10 

2648 15 

20 h 

2960.14 

40H 

2250 82 

8 

2649 27 

20 

2967 25 

80H 

2273 24 

8 

2656 38 

15^ 

2974 04 

25k 

2283 07 

30 

2660.97 

8h,l 

2978 87 

25 

2287 79 

30 

2664.00 

8 

2979 81 

20 

2316 52 

8 

2683.55 

15 

2996.60 

20 

2316 32 ; 

10 

2695 70 

30 k 

2999 84 

40k 

2344 38 

10 

2701 34 

15 k 

3008 42 

8k 

2353 68 

50 

2712.40 

80 k 

3017 65 

20H,f 

2375 62 

20 

2716.16 

10 k 

3049.23 

8 

2392 78 

10 

2729 46 

30 k 

3056.01 

30H 

2413 81 

10 A 

2733 26 

50 

3060.14 

30H,i 

2414 89 

10 

2742.66 

40 

3095.14 

30 M 

2426 86 

10 

2746.31 

15 

3096.52 

20k,« 

2428.86 

20 

2772 60 

10 k 

3135.10 

8 

2432 74 

8 

2779 11 

20 

3130 58 

30 

2446 44 

8 

2795.81 

80k 

3150.03 

80k 


* ,T. H. Abbink and H. B Dorgelo, 2Seits. f. Phys., vol. 47, p. 221, 1928. 
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ISUFPLEMENTABY TABli£S OF l!$P£€mA (OoHOAH^) 
Kirirp4»ii* Second Spectrunif Kru (C^nilnned) 












SUPPLIMENTARY TABLES OF SPECTRA (Continued) 
Krypton, Second Spectrum, Kru (Continued) 











SUPPLBMENTABY TABLES OP SPECTKA (C^iMIntied) 
K^ptoa, iitfrared ^peetram 

Abridged from the list of Meggers and Humphreys, Jour. Research of 
B. of B. 10, 427, 1933. The orimnal list contains 176 lines. All lines of an 
intensity of 8 or above are inwuded in the following table. The source 
was an *‘end on” Geissler tube. 


Xmi A 

Inten- 

sity 

Xair A 

Inten- 

sity 

X»ir A 

Ititen- 

sity 

Xair A 

Inten- 

sity 

7601 5465 

4000 

8104.02 

600 

8560.89 

50 

9273.02 

8 

7686.2472 

1000 

8104.3660 

4000 

8569.02 

20 

9326.03 

10 

7694 5401 

1200 

8112.9023 

6000 

8693.1 

10 

9352,23 

100 

7741 39 

40 

8132 98 

60 

8605.86 

40 

9862.03 

100 

7746 831 

150 

8144.96 

15 

8651 49 

8 

9450.88 

20 

7776 28 

40 

8190 0570 

3000 

8697 . 50 

40 

9540 89 

30 

7806 62 

50 

8195 07 

50 

8726.54 

8 

9687.83 

10 

7840 01 

8 h 

8205 22 

1 20 

8755 20 

30 

9704.22 

50 

7854 823 

800 

8206.62 

40 

8764 09 

150 

9714.85 

15 

7863 91 

I 20 

8218.40 

80 

8774 05 

1 50 

9743.11 

60 

7881 76 

1 30 

8228 89 

10^1 

8776 7498 

6000 

9761.74 

2000 

7882.36 

! 10 

8263 2412 

3000 

8780 25 

1 30 

9856.24 

600 

7904 62 

30 

8272 36 

100 

8805.78 

i 20 

10065.96 

10 

7913 443 

200 

8281 05 

1500 

8928 6934 

2000 

10077 . 66 

10 

7920 47 

i 40 

8298.1091 

5000 

8967 53 

i 10 

10120.96 

30 

7928.602 

180 

8301 39 

20 

8977.99 

50 

10147.68 

10 

7946 99 

20 

8303 20 

10 

8999 . 19 

30 

10296 93 

80 

7981 . 19 

20 

8384 90 

15 

9111.69 

20 

10300 37 

100 

7981 82 

30 

8412 45 

100 

9122 49 

20 

10374.44 

10 

7982.42 

100 

8498 21 

1 30 

9243 54 

30 

10592.97 

30 

8040 50 
8059.6053 

8 h 
1500 

8508.8736 

8637.93 

13000 

40 

9270 9r> 

10 

10874.84 

20 


Abridged from the list of Meggers, Jour. Reseaich of B. of S. 14, 487, 1936. 
The origmal list contains 30 lines. All lines of an intensity of 8 or above are 
included in the following table. The souice was an “end on” Geissler tube. 


Xair A 

Inten- 

sity 

Xair A 

1 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

10693.01 

100 

10874 92 

100 

11259.16 

50 

11819.43 

100 

10608 43 

20 

11187 13 

40 

11467.52 

80 

U997.15 

10 

10626.70 

s 

11257.74 

80 

11792.47 

10 

12204.54 

t 10 

10699 33 

20 








Lanthanum, Arc and Spark Spectrum 

Abridged from the list of Meggers, Jour. Research of B. of S. 0 , 239, 1932. 
The original list contains over 1600 lines. All lines of an intensity of 8 <>r 
above are included in the following table. 


N»lr A 

Arc 

Spark 

Xair A 

Arc 

Spark 

Xair A 

Arc 

Spark 

2142 81 


20 h,l 

2328 75 


20 hj 

2452 73 


8 

2163 66 


20 h,l 

2379 38 


200 h 

2455 88 


10 

2187.87 

30 

40 

2399.64 


20 hj 

2471 90 

15 

20 

2216 08 


100 k,l 

2436 42 


15 

2472 44 


10 

2256 77 

40 

50 

2437 14 


10 

2476 72 


100 h,l 

2297.75 


200 h,l 

2438 02 


20 

2478 8 


20 h.l 

2317 82 


20 h,l 

2438 42 


10 

2479 85 


101 

2319 44 

15 

20 

2445.56 


10 h 

2487.59 

10 

40 


2170 







SUPPLEMENTARY TABLES OF SPECTRA (C^ntlilttedi) 
LantliaAiim, Arc aii4 Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

Xttir A 

Arc 

Spark 

2501.18 


15 h,l 

3303 lie 

100 

150 

2519.22 

10 

50 

3306.98 


8 

2531.60 


8 

3329.07 


8 

2533.14 

10 

15 

3337 49 

200 

800 

2546.40 


20 h,l 

3342 23 

10 


2560.37 

id 

50 

3344 56 

150 

200 

2561.84 


201 

3376.33 

40 

50 1 

2566.09 


10 h.l 

3380.91 

200 

300 i 

2680 82 


8h,l 

3397 77 


40 h,l 

2582 96 


8 

3404 53 

10 


2586 35 


10 

3407 00 


8 ii 

2596.08 


20 

3411 76 


20 h,l 

2610.34 

50 

150 

3427 57 


8 

2631.94 


8 

3452.18 c 

30 

40 

2651.60 


300 h,l 

3463 17 c 

40 

50 

2672 90 

15 

30 

3461.18 

10 


2681 49 


10 

3474 84 


81 

2682 46 


30 h,l 

3484 39 


101 

2684.00 


50 5,1 

3510 00 


15 

2695 47 

15 

35 

3512 93 


10 

2702.13 


8 

3517 14 c 


200 

2714.52 

8 


3520 72 


10 h,l 

2716 43 


id h,i 

3530 67 


8 

2725 57 

15 


3557 26 


8 

2732 40 


10 

3570 10 


30 Kl 

2748 31 


8 

3574.43 

20 


2752.84 


10 

3580.10 


8h 

2767 40 


8 

3581 68 


20 h,l 

2778 76 


10 

3601 07 


20 h,l 

2779 78 


10 

3610 25 


30/ 

2780.23 


20 

3612 34 


60 

2791.51 

8 

25 

3018 08 

10 


2798 56 

8 

40 5.1 

3628 83 

20 

'60' 

2808 39 

40 

150 

3637.15 c 

10 

40 

2840 51 


25 5,1 

3641.53 

20 ? 


2856 90 

10 ’ 

50 5.1 

3641 66 

10 

‘50/ 

2862.98 


15 5.1 

3645 43 

50 

200 

2880.65 

8 

40 

3649 55 

10 


2886.13 

10 

50 

3650 19 

25 

80* 

2893.08 

10 

60 

3662 08 

15 

30 

2923 90 


20 

3666 22 


10/ 

2950 50 

8 

50 

3672.02 

8 


2962 90 


15 

3701 81 


40/ 

3059 91 


8 

3704.54 

id' 


3096.02 

‘ « 


3705 81 c 

25 

'so 

3104 58 

40 

so' 

3713.54 

30 

100 

3108 46 



3714 87 

10 

40 

3109.42 

8 


3716 53 

20 

50 

3112.63 


85' 

3725.05 

10 

20 

3142.76 

30’ 

40 

3731 42 


8A 

3171.68 c 

8 e 

300 

3735.85 


10 

3174 88 


10 5,1 

3736.41 


151 

3 ns. 99 

s' 


3759 08 

100 ' 

300 

3191 39 


10 5' 

3778 12 

10 

160/ 

3193 02 c 

15 d 

25 

3780 53 


50? 

3216.81 

10 


3780.67 

2d'" 

50? 

3217.12 


85 

3784.81 

8 

18 

3246.13 

100 

150 

3790 83 

100 

800 1 

3249.35 

60 

80 

3794.78 

150 

400 1 

3253.41 


10 5 

3808.79 

10 

16 

3265.67 c 

80 ’ ! 

100 

3816.25 


10 A 

3283.95 


85 

3817 24 


8h 1 

3294.44 


10 

3835 09 

'16 ' 

50 1 


3840.72 40 

3846.00 10 

3846.02 40 

3854 91 15 

3864 49 .... 

3871 64 100 

3886 37 60 

3898 60 8 

3910 81 . . 

3916 05 r 80 
3921.64 c 70 
3927 56 30 

3929 22 c 100 
3932 53 
3936.22 20 

3939.85 
3949 10 r 400 
3953 67 10 

3962 03 
3979 08 
3981 36 
3988.51 c 300 
3994 50c 
3995.74 c 200 

4015.39 25 

4023.68 c 10 

4025.87 20 

4031.68 100 

4036.59 c 
4037 21 25 

4042 91 160 

4050 08 c 50 
4060 33 30 

4064 79 25 

4065.58 15 

4067.39 c 60 


4099 54 c 40 
4104 87 30 

4109 80 10 

4113.28 
4117 67 8 

4123.23 200 

4132 50 
4137 05 20 

4141.73 c 80 
4143 77 
4151.98 c 100 
4152.78 40 

4160.26 20 

4161.94 
4177.48 15 

4180 97 
4187.31 50 

4192 35 c 40 
4194.36 ... 

4196.55 c 150 
4204.03 40 

4207.61 . . 
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SUPPLEliENTAEY TABLES OF SPECTEA {C^nUnued) 
LMthMum, Arc and Sparic Spectrum (Oontinued) 














HUFPLUMfiNTABY TABi.£8 OP SPECTRA (CoRtiimeR) 
Lantiianuiki, Arc. and ^par]( Spectrum (Contliiued) 


Xair A 

Arc 

Spark 

Xait A 

Arc 

Spark 

Xair A 

Arc 

Spark 

5304 01 c 

20 


5874 72 c 

8 


6498.19 

30 

250 

5340 66 

20 

100 

5880 63 c 

40 

50 

6520 70 

15 


5357.85 c 

25 

10 

5894 84 c 

20 

10 

6526.99 c 

100 

^0 

5377 08 

20 

200 

5901 95 


40 Z 

6543 17 c 

300 

100 

5380.97 

40 

100 

5917 64 c 

20 


6565 45 

40 


5381.77 


50 

5927 71 


30 

6578 51 c 

200 

ioo 

5381.91 

15 

100 

5930 61 

200 

40 

6593 45 c 

40 


5447.69 


10 

5930 68 

100 

20 

6600 17 c 

25 


5456 14 

200 

40 

5935 29 c 

20 


6608 25 c 

40 


5458 68 c 

10 

60 

5936 22 c 

15 

20 

6616 59 c 

60 

10 

5464 37 

10 

25 

5948 30 c 

10 

20 

6642 79 

10 

100 

5475 17 c 

10 


5971 09 


8 

6644.40 c 

30 


5480.72 


25 

5973 52 c 

15 

120 Z 

6650 81 c 

80 

20 

5482 27 c 

20 

40 

5975.75 c 

10 


6661 40 c 

60 

15 

5493 45 

10 

20 

5982 34 

10 


6671 41 c 

15 

40 

5501.34 

200 

70 

6007 34 c 

50 

10 

6692 86 c 

20 


5503 80 c 

40 

10 

6038 57 c 

20 


6709 49 

150 

30 

5506 00 c 

20 


6068 70 c 

20 


6714 08 


80 

5517.34 c 

20 


6085.43 


10 

6718.68 


60 

5532.17 


10 

6100 37 

10 

30 

6732.80 c 


40 

5535 66 c 

20 

80 

6108 47 c 

40 

10 

6748.12 c 

10 


5541 25 c 

15 

10 

6111 71 c 

20 


6753 05 

40 

io 

5565 43 c 

10 


6126 09 

20 

50 

6774 28 c 

80 

100 

5566.70 

10 


6127 04 

8 


6808 88 c 

30 

30 

5566.92 


40 

6129 57 c 

30 

50 

6813 68 


50 

5568.46 c 

30 

10 

6134 39 c 

20 

8 

6823 80 

40 

10 

5588 33 c 

100 

20 

6142 98 r 

10 


6834 07 

20 

20 

5610.53 


20 

6146 .53 

10 

is 

6837 91 

15 

15 

5631 22 

60 

10 

6165 69 c 

30 

10 

6917 26 

10 


5632.02 

15 


6172 72 

10 

10 

6918 33 

8 


5639 31 c 

8 


6188 09 


100 z 

6925 27 

80 

15 

5648 24 c 

50 1 

30 ‘ 

6203 51 


50Z 

6935 03 

50 

8 

5652 3 


10 /( 

6233 51 

10 

, . 

6952 52 c 

10 

10 

56.54 8 c 

20 

10 

6234 85 c 

10 


69.54 54 c 

20 

20 

5657 71 r 

30 

15 

6236 17 

s 


6968 11 

30 

100 

5671 54 

10 

100 

6238 58 

12 


6068 7S 


25 

5696,18 

30 

15 

6249 92 c 

300 

1 100 

7023.67 c 

150 

20 

5703 32 

20 

20 

6262 30 

100 

300 

7032 07 

25 


5712 39 c 

20 

20 

6266 00 c 

40 

20 

7045 96 c 

200 

30 ' 

5720 01 c 

10 


6273 76 


100 

7066 24 c 

200 

300 

5727 29 


20 

6293 57 c 

60 

10 

7068 37 

60 

10 

5740 65 c 

80 

20 

6296 08 c 

100 

300 

7158.11c 

30 

10 

5744.41 c 

60 

20 

6:105 46 

10 

10 

7161 26 

40 

10 

,5761.83 c 

50 

20 

6:i07 25 


20 Zi 

7219.92 

15 


5769 06 c 

40 

60 

6310 13 

s 


7282.36 

100 

150 

5769.32 

80 

30 

6310 91 

8 

200 ” 

7334.18 c 

50 

10 

5769 97 c 

25 

20 

6315 79 


50 

7345.36 c 

25 


5789 22 c 

150 

40 

6320 39 c 

100 

200 

7483 48 c 

15 

30 

5791 32 c 

200 

60 

6325 90 

100 

20 

7539 24 

10 


5797 57 

100 

150 

6:158,12 

20 

30 

8051 38 c 

10 



5805 77 

80 

120 

6360 20 r 

30 

10 

8086 10 

20+ M 


5806.56 


s 

6374 08 


30 

8169.05 

10 31? 


5808 31 

40 ” 

60 

6390 48 

100 

200 

8247 46 

60 


5808 63 


! ^ 

6394 23 c 

400 

lOO 

8316 05 

10 


5821 98 c 

30 

20 

6399 04 

20 

400 

8324.72 

100 


5823 82 c 

15 

! 10 

6410 98 

200 

60 

8346 60 

100 


5827 56 f 

8 


6443.05 


50 Zi 

8379.80 

20 


5829.71 c 

20 

1 10 

6446 62 

15 

200 

8467 62 

15 


5845 02 c 

10 


6448 10 

20 

10 

8476 48 

30 


5848.37 c 

15 


6454 50 c 

150 

50 

8507 37 

10 


5848 95 


1 20 

6455 99 ! 

250 

100 

8513.55 

15, 

. • • • 

6855.57 c 

20 

8 

6468 44 c 

10 


8543 46 

20 


5863.70 

30 

80 

1 6485 54 cj 20 


8545.44 

60 
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SUrrLiUlfENTAmT f AM^ES of SPECTEA (CioatlltMa) 


Lantiuiiium, Arc and Spark Spectrum (Continued) 


Xair A 

Arc 

Spark 

Xair A 

Arc 

Spark 

Xair A 

Arc 

Spark 

8672 10 

80 


9372 57 

30 


9881 24 

100 


8674.40 

60 


9412 65 

100 


9920 82 

150 


8720 42 



9438 30 

100 


9980.38 

10 


8748 42 



9461.82 

60 


9988.47 

10 


8818 96 

20 


9485.15 

15 


10005 73 

60 


8825 U 

50 


9541 23 

20 


10141 20 

10 


8839.64 



9542.06 

60 


10154 74 

40 


mmmm 

50 


9560 69 

10 


10184 60 

20 


8963 63 

10 


9633.72 

40 


10274.85 

10 


9079,10 



9640 81 

30 


10281.34 

10 


9119.18 



9657 00 

20 


10294 68 

10 d 


9157.13 

10 


9672.04 

8 


10349 08 

40 


9172 39 

10 


9699 64 

20 


10357 70 

20 


9219 64 



9706 48 

20 


10450 82 

20 


9226.63 



9709 45 

10 


10461.69 

15 


9250.06 



9737 09 

100 


10522.09 

10 


9254 70 



9772.24 

20 


10612.56 

10 


9346.69 

15 


9775.09 

8 






Manganese, Infrared Arc Spectrum 

Abridged from the list of Meggers, Joui. Research of B. of S. 1®, 757, 1933. 
The original list contains 200 lines. All lines of an intensity of 8 or above 
are included in the following table. 


Xair A 

Intensity 

Xair A 

Intensity 

Xair A 

Intensity 

7247.82 

15 

8043 

37 

8 

8929 72 

60A 

7283 80 


8212 

43 

40 h,l 

9084 29 

30 

7302 89 


8380 

77 

40 

9114 02 

60 

7326 51 


8395 

87 

10 H,v 

9172 09 

100 

7646 02 


8409 

88 

15 H.d 

9234 40 

10 

7670 42 

10 A 

8431 

20 

20 H,v 

9243 29 

150 

7680 22 


8521 

67 

10 A 

9331.90 

20 A 

7706 52 


8558 

63 

8 h 

9336 47 

40 A 

7709.98 

40 H,l 

8654 

63 

40 h 

9412 78 

10 A 

7712 42 


8659 

38 

10 h 

9429.58 

30 A 

7733 24 

160 h.l 

8670 

92 

200 c 

9444 90 

40 

7734.43 


8672 

06 

300 c 

9502 12 

8 A 

7752 67 

9H,l 

8673 

97 

200 c 

9542 14 

10 A 

7755 15 

20 

8699 

13 

100 c 

9550.80 

20 A 

7764.72 


8701 

05 

300 r 

9584.0 

10 A 

7790.82 

15 A 

8703 

76 

500 Cjir 



7806 00 

8 A,dT 

8710 

21 

10 

9676.60 

40 

7816 61 

30 A 

8734 

60 

30 r 

9684 9 

16 

7821.25 


8737 

32 

300 c 

9686 3 

18 

7834.34 


8740 

93 

1000 c,M’ 

10052 9 

20 A 

7942 91 

25 

8926 

06 

15 A 

10212.34 

8 A 


Neon, Infrared Spectrum 

Abridged from the list of Meggers and Hunphreys, Jour. Research of B. of 
8. 10, 427, 1933. The originallist contains about 200 lines. All lines of an 
intensity of 8 or above are included in the following table. The source was 
an “end on” Geissler tube. 


Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

7724.63 


7937.00 

70 

8082.460 

200 

8136.423 

300 

7839.08 


7943.193 

200 

8118.554 

100 

8248,70 

30 

7927.13 

1 40 I 

7944.16 


8128.93 

60 

8259.392 

160 


2X74 
















SXJPPLEMENTABT. TABLES OF SPEOniA (ContfneA) 


Neon, Infrared Speeteum (Continued) 


Xnir A 

Inten- 

sity 

Xair A ' 

Inten- 

sity 

Xnir A 

Inten- 

sity 

Xnir A 

Inten- 

sity 

8266.092 

250 

8654.51 

400 

9121.14 

20 

9547.40 

300 

8267.11 

80 

8679.51 

500 

9148.68 

600 

9665.426 

1000 

8300.338 

600 

8081.94 

500 

9201.76 

600 

9837.47 

20 

8301.54 

150 

8704.15 

200 

9220.05 

400 

9900.58 

40 

8365.75 

150 

8767.55 

15 

9221.59 

200 

9902.31 

30 

8376.41 

200 

8771.70 

400 

9226.67 

200 

9915.13 

20 

8377.630 

800 

8778.75 

150 

9275,53 

100 

9936.83 

10 

8417.18 

100 

8780.65 

1200 

9300.85 

600 

9938.35 

16 

8418.447 

400 

8782.01 

50 

9310.58 

150 

9947.94 

15 

8463.37 

150 

8783.78 

1000 

9313.98 

300 

10005.54 

20 

8484.45 

80 

8792.51 

30 

9326.52 

600 

10007.31 

30 

8495.359 

500 

8830.92 

50 

9373.28 

200 

10295.40 

80 

8544.70 

60 

8853.88 

700 

9405.75 

8 

10562.38 

300 

8571.36 

100 

8865.33 

100 

9425.38 

500 

10620.63 

30 

8582.91 

60 

8865.76 

500 

9432.94 

40 

10798.02 

100 

8591.266 

400 

8892.22 

10 

9452.08 

10 

10844.47 

200 

8634.668 

GOO 

8919.50 

300 

9459.21 

300 

11143.04 

30 

8635.31 

50 

8929.24 

10 

9486.68 

500 

11177.51 

15 

8647.05 

8654.380 

300 

1500 

8983.58 

9073.04 

200 

9534.17 

500 

11522.83 

8 


Abridged from the list of Meggers, Jour. Research of B. of S 14 * 487, 19S5 
The original list contains 60 lines All lines of an intensity of 8 or above 
are included in the following table. The source was an “end on” Geuwler 
tube. 


Xnir A 

Intensity 

Xnir A 

Intensity 

Xair A 

Intensity 

10562.43 

200 

11049.80 

20 

11601.62 

25 

10620.70 

40 

11143.09 

300 

11614.18 

80 

10764.09 

12 

11160.29 

10 

11688; 08 

10 

10766.15 

10 

11177.59 

300 

11766.87 

60 

10798.12 

150 

11390.53 

no 

11789.11 

50 

10844.54 

200 

11409.24 

100 

11789.93 

10 

10888.53 

8 

11522.82 

160 

11984.99 

10 

11020.93 

10 

11525.11 

90 

12066.38 

15 

11044.06 

15 

11536.41 

50 




Potassium, Infrared Arc Spectrum 

Meggers, Jour Research of B. of S. It, 669, 1933. 


Xair A 

Intensity 

Xnir A 

Intensity 

Xnir A 


9591.8 

50 H^,W 

10480 3 

3 H 

11690.17 

10 

9597 1 

20 H,l,W 

10487 7 

1 H 

11769 41 

3 

9950.6 
9955 2 

20 H 

10 H 

11022.3 

10 H,W 

11773 06 

1 

15 f 
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£WrniBMEN17ABYtTAmiB:8 XIF SPElOmA. (f>iitlnil««) 
‘rShenttiniiitee SpeCtnun, Kei < « 


AbridRed from the list oT Meggers^ Jour. Research of B. of 8. 6, 102/, 1931. 
The original list coMkins 2000 luxes. All liness of an intensity of 8 or above 
are included in the following table. Intensities are on King’s scale. 


Xfti’ A 

■ Arc 

Xair A 

Arc 

Xair A 

Arc 

2508.98 

40 

3185 56 

40 c 

4023 33 

10 c,W.v 

'2516 11 

15 

3204.24 

eoc.if.f 

4029.62 

16 e.WJ 

2620 01 ’ 

8 

3235.95 

10 

4033.31 

30 c,wj 

2544.75 

10 

3258.85 

15 

4048 99 

10 c 

2666.50 

,20 , 

3269.55 

20 

4073.22? 

8 

2586 80 

10. 

3322 49 

40 c,w 

4081.43 

12 

2599.86 

8 

3338.18 

60 

4104 42 

12 

2611 61 : 

10 , 

3342 25 

SO 

4110.90 

30 c.tc.c 

2636.64 

20 ’ 

3844.33 

30 

4113 41 

8 

2642 76 

8 

3346.19 

20 

4121 60 

25 

2651.90 

20 

3399,29 

60 c,w 

4133 42 

80 c,W, d 

2663.63 

8 

3404 72 

10 

4136 45 

100 

2674 33 

40 

3405.89 

15 c 

4144.36 

60 

2688 53 

i 8 

3!J19 41 

20 

4149 98 

20 c 

2715 47 

40 

3424.61 

200 c,w,f 

4152.64 

8 c 

2732 21 

' 8 

34S7 72 

8 

4170.40 

15 

2758 02 

8 

3449 38 

10 d,e7 

4182.98 

50 c,tc 

2767.75 

8 

3451 88 

600 c,Wd 

4194.67 

12 c 

2770.41 

10 

3460 47 

1000 c, If,/ 

4204 55 

8c 

2783.57 

12 c 

3464 72 

800 c,W,l 

4221.08 

30 

9791.29 i 

' 8 

3467.96 

10c 

4227 45 

200 c 

2814 67 

10 

3480 86 

8 

4241 39 

15 

2819 95 

30 c,w 

.3503 06 

10 

4257 61 

50 c 

2834 08 

10 c 

3516 65 

8 c? 

4291.18 

30 c,r 

2850.97^ 

10 * 

3517 33 

10c 

4201.64 

10 

2867 20 

8 

3537 47 

15 c 

4304 41 

30 

2887.67 

60 

3579 13 

10 

4315 74 

10 c.F 

2896 00 

20 c,w 

3580 14 

20 c,w.I,E 

4332.25 

30 

2902 50 

20 c, 

3580 97 

20 c 

4358 69 

50 

2900.81 

■15 

3583 03 

40 e 

4367.67 

30 c 

2919.41 

84 

3617 08 

20 c 

4391 35 

40 c 

2927 42 

■ 20 c, 1 C 

3687 84 

15 

4392 47 

30 c,ic 

2943 14 

10 

3651.97 

20 

4394 37 

SOc 

2902 27 

' 8 

3670 53 

10 

4396.79 

10 

2965.12 

20ti 

3689 52 

30 c,W,t7 

4402 60 

15 

2965 75 

40 c,iP 

3591 48 

40 c 

4406.40 

30 c,K? 

2976 29 

10 c 

3703 24 

20 

4416 82 

SO 

2992 36 

50 

3709 93 

10 

4440 44 

15 c.w 

2999.58 

80 

3717.29 

25 c,ir,t> 

4453 88 

8 

3001 13 

8 

3725 76 

100 

4454 65 

50 (',W 

3016 02 

20 c,u\v 

3735 00 

10 c.TT.r 

4467 93 

15 c 

3016 48 
3030 44 

ISc 


-■■■ne 

4475.09 

4477.99 

25 

10 c 

3067.39 

60 

3745 45 I 

20c 

4478.39 

25 

3069 94 

-10 

3787.52 j 

30e 

4507 03 

40 

3082.43 

20 c,w,v 

3796 60 

12 c,w,v 

4507 99 

20 

3088 70 

10 

3833 70 

10 

4513.31 

300 c 

3100 66 

20 

3834.23 

16 

4516 63 

50 

3108 80 

40 

3843 43 

15 c,w,v 

4519 76 

20 c 

3110 86 

12 

3869.94 

15 c 

4522.71 

100 

3118 20 

20 c,W,v 

3876.26 

15 c 

4623.87 

30 

3121 87 ■ 

12 c 

3876.88 

20 c,w,t 

4525.97 

30 c 

3128 94 

15 c,w 

3917 27 

25 c,w 

4528 95 

15 

3151 63 

15 c,w 

3927 60 

10 c,W,v 

4529.92 

40 c 

3153 77 

10 

3929 85 

25 

4530 89 

10 

3158 31 

25 c,W,t 

3936 91 

10 c 

4536.01 

10 

3168.36 

30 c.tc 

3945.91 

10 c 

4541 81 

15 

3177 71 

15 

3961.04 

15 

4545.16 

30 

3182.87 

25 e 

3962 49 

40c.ir,v 

4559 25 

10 

3184.75 

50c 

4022.95 

8 

4559.69 

15 
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SiJPFliElifiN^RY TABUSg OF SPBCmA (0«illittliedh) 
r Brlieniiiiii, Asc> Siiectnim^ B«i (ChhIIiiihnD 


X»ir A 

Arc 

Xalr A ‘ 1 

Arc 

Xa,5r A 

Are 

4565 31 

10 

5096 48 

30fi 

6229 44 

« c.F'.t 

4565.49 

15 

5104.63 

8 c,w 

6243 28 

10 e,W,t 

4580.67 ! 

30 

5120 32 

12 

6307 71 

100 d 

4591 67 

8 

5126.68 

10 c.Tr./ 

6321 89 

120 £ 

4606 72 

50 

5178 89 

15 c,w 

6350 75 

md 

4614 68 

12 e,w 

5246 85 

8 ' 

6511 48 

20 c? 

4616 61 

8 c,v> 

5270 96 

500 c 

6577 12 

15 c,ir.. 

4621 39 

25 

5275.54 

lOOOc.lf.f 

8592 54 

25 c if 

4625 98 

10 c 

5278 24 

30 

6605 19 

80 (f 

4630 83 

30 c 

5305 56, 

10 

.6623 92 

15 c 

4662 49 

10 

5317^28 

'8'c^ - ' 

6652*36^ 

40 c 

4682 32 

15 

5321 27 

10 

6665.29 , / 

8 c,W,l 

4695 01 

15 c,w 

5327.46 

30 

6711.29. 

Sc 

4700 44 

10 

5331 88 

15 c 

6751 22 

25 

4705 05 

20 c 

5333 85 

8 

6813.42 

200 d,l 

4727 60 

25 

5369.45 

10 

6829.96 

200 d 

4748 ?9 

25 c 

5369.80 

10 

6971 52 

100 c 

.4749 03 

10 

5377.08 

100 c,v>,l 

6985 19 

lOc.lf . 

4758 86 

15 

5431 87 

8 

7006 62 

60c,W 

4763 68 

10 c 

5532 67 

25 c,iw 

7024 12 

80 d 

4791 42 

100 c 

.5563 25 

50 c.w 

7246 65 

100 d 

4820 59 

10 e,w 

5573 48 

8c 

7273 80 

50 e,W,l 

4848 47 

10 c,w 

“5584 72 

f 8’C ' ■' > 

7292 68 

120 c. IT 

4889 15 

2000 c,W,l 

5667 88 

40 

7452 01 

15 c 

4908 56 

8 

5711 43 

8 

7578 70 

100c,i4> 

4915.02 

25 

5752 92 

100 c,u\l 

7611.87 

20 

4923 91 

100 f 

5776 81 

200 c,W,l 

7620 19 

60 

4935.85 

8 

5815 89 

S c,w 

7640 91 

200 e.W 

4946.73 

50 

5834 31 

500 

7912 90 

80 c 

4956.77 

20 

5851 98 

10 c,WJ 

7980.70 

50 c 

4985 99 

40 c 

5943 24 

30 

8417 10 

60c 

5058.55 

25 

6146 82 

8c 

8527 68 , 

40c 


Rhenium, Infrared Arc Spectrum 

AbndRed from the list of Mergers, Jour. Research of B. of S. 10, 757, 1933 
The original list contains 300 Imes. All lines of an intensity of Ji or above 
are included in the following table* 


Xan A 

Intensity 

Xair A 

Intensity 

Xair -X- 

Intensity 

7228 03 

20 

7828 13 

8 

8399 79 

8 c,w 

7246 67 

200 c,WJ 

7844 14 

10 c 

8417 14 

300 

7273 84 

100 c,W,l 

7869 60 

100 c, If d 

, 8627 73 

! 300 c,ir.z 

7292 67 

2.50 c.lTd? 

7880 73 

8 c 

8670 71 

15 

7362 03 

30 c,W,l 

7882 09 

25 c,W,l 

8630 66 

8 c 

7886 35 

J5 

7898 47 

40 

8643.61 

15 

7409 47 

15 

7912 94 

400 c. If Z 

8648.97 

30 e.WJ 

7524 48 

20c,r ' 

* 793857 

■ i 8 ' 

' 8675.65 

50 c,vrj 

7548.71 

30 

7970.87 

.15 cl 

8683.75 

■ s . 

7578 72 

200 c,tc 

7971 26 

20 c? 

8697.26 

, 20 c,w 

7611 .90 

100 

7979 04 


8786.77 . 

■ . 

7620 25 

200 c,W,l 

7980 75 

300 a, WJ 

8797.70 

30c.lW 

7640 93 

400 c,W,l 

8052.11 

10 d r,v 

8882.95 

lOc,i0«* 

7693.63 

20 e 

8060 03 

30 

8886.58 

15 c 

7706.92 

i 25 0 

8088 25 

15 

9260.02 

10 

7733.62 

25 

8166.63 

8 c.w 

. 9268.46 


7743.15 

16 c.w 

8293.73 

20 

9363.13 


7789 88 

8 c 

8301.01 

20 c,w 

9380 24 

tOc 

7826.85 

10 

8357 59 

25 

9383.74 

40 


2177 






TARLKS of spectra (Centlailevt) 


infrai'M Arc Spectrum (Cmitlitlied) 


Xftir A 

Intensity 

1 X»ir A 

Intensity 

X»ir A 

Intensity 

9423.44 

15 

1 9842.63 

20 c. If 

10128 78 

16 

9470.14 

30 

9872 38 

15 »,d? 

10169 86 

100 c.lf 

9500.49 

8 

9943.70 

20 

10175 68 

20 uf 

9581.12 

8c 

9949.90 

200 c.lf 

10206 32 

20 

9710.S2 

50 

9955.45 

60c.lf 

10332 57 

10 c,lf 

9702.05 

20 

10064.02 

10 c.lf 

10639.44 

10 c.lf 

9831.35 

9 






Rubidium, lufrared Arc Spectrum 

Meggers, Jour. Research of B. of S. 10, 669, 1933 


Xair A 

Intensity 

X*ir A 

Intensity 

X»ir A 

Intensity 

Xair A 

Intensity 

8861.5 
8869 7 

20 H,l 
100 H,l 

9523.4 

9540.8 

10 ff.l 

5 H.l 

10055.2 

10076.1 

30 H,v 
500 JI,l 

10284.8 

10305.3 

4 H,l 

2 H.l 


Silicon, Arc Spectrum 

Abridged from the list of Kiesa, Jour. Research of B. of 8 , 11| 776, 1933. 
The original list contains 130 lines. All lines of an intensity of 8 or above 
arc included in the following table. 


Xair A 

Inten- 

sity 

Xair A j 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

3905.527 

100 

6244.74 

12 h 

7424.70 

20 

9413.54 

100 

4102.926 

25 

6254.55 

15 h.l 

7680 48 

100 b 

9689 . 38 

8 b 

5645.665 

25 

6976.80 

10 h 

7913.49 

10 b 

10288.93 

25 

5665.601 

25 . 

7003.67 

^ h 

7918.37 

200 

10371.25 

50 

5684.523 

50 

7005.73 

50 h.v 

7932 14 

250 

10585.08 

100 

5690.470 

40 

7017.81 

to h.l 

7943.91 

600 

10603.37 

60 

5701.138 

25 

7035.25 

50 6 

7970.25 

10 h 

10627.76 

15 b 

5708.437 

75 

7165 78 

50 h,l 

8093.32 

25 b 

10660.94 

40 

5754.2.58 

8 b 

7226.20 

10 

8502.33 

10 b 

10689 56 

20 b 

5772.258 

50 

7235 30 

10 

8.556.63 

100 h 

10694.14 

25 b 

5780.452 

25 

7250 74 

40 b 

8648 54 

1 100 h.l 

10727.17 

30 b 

5793.128 

30 

7275.24 

.50 

8728.36 

10 b 

10749.32 

35 

5797.912 

40 

7289.28 

250 

8742.57 

100 

10786 81 

25 

5948.584 

100 

7405.94 

300 

8752.16 

200 

10827 06 

50 

6145.22 

15 h 

7409. 14 

100 

8892.96 1 

25 b 

10843.98 

16 b 

6155.32 

50 h 

7416.08 

250 

8925.52 

8 b 

10869.50 

50 

6156.00 

10 h 

7423.64 

500 

8949.34 

15 b 
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Sillconi, Arc Spectrum 

Abridged from the list of Kiess, Jour. Research of B. of S. 21, 185, 1938. 
All terms of an intensity of 8 or above are included. 
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^DPPLEMENrAET TABLES CET SPECTRA (CoBtlttUed) 
Siliconi, Arc Spectrum (Continued) 
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Inten- 
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Xa»r A 

Inten- 
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Xair A 
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Xair A 

Intern* 
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1814 09 

30 

2163.78 

10 b 

5780.452 

25 

8093.32 

25 h 

1822.46 

10 

2177 30 

8 b 

5793.128 

30 

8230.67 

15 

1836.52 

20 

2207.972 

75 r 

6797.912 

40 
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15 b 

1838.00 

10 

2210.880 

100 r 

5948.584 

100 

8501.50 

20 b 

1841.16 

10 

2211.737 

75 r 
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10 h 

8502.38 

30 b 

1841.47 

20 r 

2216.670 

150 r 

6155.22 

20 h 

8556.64 

100 b 

1843 77 

15 

2218.052 

50 r 

6243.86 

10 h 

8648.89 

1005,1 

1845 53 

25 r 

2218.914 

25 r 

6244 . 56 

10 h 

8728.38 

10 b 

1846 13 

12 

2289.61 

10 

6254.26 

25 k 

8742.60 

100 

1847.47 

35 r 

1 2303.03 

20 

6976.53 

25 b 

8752. 17 

200 

1848. 16 

20 r 

2435.160 

100 r 

7003 . 58 

50 b 

8892.97 

25 b 

1848.75 

18 

2438.77 

25 

7005.84 

50 b 

8925.55 

8 b 

1850 68 

50 r 

2443.37 

20 

7017.68 

10 b 

8949.33 

16 b 

1851 80 

10 

24.)2 12 1 

20 

7034.96 

50 b 

9413.59 

200 

1852.48 

25 r 

2506.806 

150 r 

7165.62 

100 5 

9689.41 

8 b 

1853.17 

10 

2514 320 

100 r 

7184,89 

10 

10288.83 

25 

1873 . 1 1 

8 

2516 111 

2,50 r 

7193.56 

8 

10371.23 

50 

1874 . 80 

25 

2519,206 

100 r 

7226.20 

20 

10585.12 

100 

1875.82 

10 

2524.112 

125 r 

7235.32 

15 

10603.38 

60 

1881 86 

12 

2528.513 

175 r 

7235.86 

10 

10627.81 

20 b 

1887.71 

12 

2532.38 

20 

7250.69 

40 

10660.98 

50 
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25 

2568.63 

15 

7275.28 

50 

10689.52 1 

20 b 

1901 34 

! 50 

2577.13 

10 
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250 

10694.14 

50 b 

1904 . 66 

12 

2631.28 

50 r 

7290.21 

10 

10727.21 

75 b 

1976 96 

15 

2881 . 595 

200 r 

7373.02 

10 6 

10749.40 

60 

1978 57 

12 

2970.35 

15 

7405.86 

300 

10786.86 

50 

1980.00 

10 

2987 . 65 

25 

7409.11 

100 

10827.09 
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20 

3905.527 
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7415.37 

15 

10844.02 

25 b 
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20 
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25 

7416.00 
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1988.36 

30 

5645 . 665 

25 

7423.54 
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10885.16 

10 b 

2010.97 

8 

5665.601 

25 

7424.63 

20 

10979.27 

35 

2054 81 

8 

5684 . 523 

50 

7680.35 

100 b 

11018.00 

70 

2058 13 

50 

5690.470 

40 

7913 47 

10 b 

11187.74 

20 b 

2061.18 

8 

5701.138 

25 

7918.38 

200 b 

11290.01 

10 b 

2082.01 

15 

5708.437 

75 

7932.20 

300 6 

11984.20 

20 

2084 47 

20 

5754 . 258 

8 b 

7943.94 

500 b 

11991.57 

iO 

2122 99 
2124.111 

10 

100 r 

5772.258 

1 

50 

7970.26 

10 b 

.1 

12031.49 

25 


Sodium, Infrared Arc Spectrum 

Meggers, Jour. Research of B- of S. 10, 069, 1933 
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Strontium, Infrared Arc Spectrum 

Abridged from the list of Meggers, Jour, Research of B, of 8, ML 669, 
3933. The original list contains 30 lines. All lines of an intensity oi 8 or 
above are included in the following table. 
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SUPPLEMENTARY TABLES OE SPECTRA CContlniied) 
Tantalum First (Arc) Spectrum 

xVbridKed from the list of Kiess and Stowell, Jour. Reaearch of B. of S, 
t2f 450, 1034. The original list contains 2100 lines. All lines of an intensity 
of 8 or ubove are included in the following table. Intensities are on King s 
scale 


A 

Arc 

Xalr 

A 

2396 31 

8 

2610 

14 

2406 55 

10 

2611 

.36 

2427.63 

18 

2615 

.26 

2442 39 

8 

2615 

48 

W2.14 

8 

2615 

66 

2474.62 

10 

2617, 

.63 

2478. 22 

8 

2620 

19 

‘2484.96 

10 

2624 

12 

2486 70 

S 4 (Fe)? 

2625 

.46 

2504.45 1 

20 

2635 

93 

2507.45 

15 

2636 

36 

2512 64 

12 

2636 

67 

2519.78 ! 

12 

2636 

90 

2526.34 ; 

10 

2642 

24 

2526 66 

10 

2643 

88 

2531.29 

10 

2646 

21 

2533.01 

10 

1 2646 

36 

25:14 48 

Sb 

2647 

47 

2534 98 

10 

2650 

02 

25:15.60 

8 

i 2650 

28 

2535.97 

8 

2(.i'i2 

82 

2546 81 

10 

2653 

27 

2549.39 

10 

2654 

00 

2W1.06 

12 

2655 

68 

2551.20 I 

8 

2656. 

06 

2551.35 

8 

2656 

61 

2556 07 

10 

2657 

30 

2559,43 

25 

2659. 

66 

2560.68 

15 

2661. 

33 

2562.10 

10 

2661 

88 

2563 34 

8 

2662. 

10 

2563.71 

10 

2665 

94 

2566 33 

12 

2668 

06 

2573.64 

18 

2668 

62 

2573.80 

15 

2671 

63 

2574 38 

15 , 

2671 

98 

2575 47 

15 r 

2673 

58 

2577.78 

10 r 

2674 

48 

2579. «52 

12 

2681 

88 

2580. 15 

12 

2684 

27 

2584 69 

10 

2686 

29 

2685 62 

10 

2690 

54 

2588.54 

8 

2691 

31 

2500.94 

10 

2692 

39 

2592 43 

8 

2693 

34 

2593 09 

15 

•■2693.i50-, 

2593.67 

IS 

2694 

75 

2595 26 

15 r 

2<te6 

80 

2596 12 

10 

2698 

29 

2598.76 

10 

2700. 

68 

2599.40 

15 4-CFc)? 

2701 

60 

2600 14 

t 10 

2702 

21 

2601 05 

i 15 

2703 

05 

2602 38 

12 

2704 

30 

2003.83 

10 

2706. 

.68 

2605 33 

10 

2707 

83 

2608 22 

8 

2710, 

12 

2608 63 

15 r 

2714. 

66 

2609 00 

12 

2717 

18 


Are 

Xttir A 

.Arc 

10 

2718 37 

1.5 

12 

2720.74 

12 

10 

2721 83 

10 

10 

2723 26 

8 

12 

2723 86 

15 

10 

2724 34 

12 

10 

2726 32 

8 

8 

2727.77 

15 

8 

2732 05 

12 

8 

2732 91 

10 

8 

2736 24 

20 

25 r 

2740 18 

8 

.30 r 

2741 16 

12 

10 

2741.37 

8 

15 

2742 91 

8 

25 

2743 58 

10 

' 20 r 

2746.68 

8 

i 30 r 

2747.25 

12 

15 

2748.77 

20 

1 1« 

2752 29 

10 

1 12 

2758 31 

20 r 

1 50 r 

2770.76 

10 

10 

2774 88 

10 

10 

2775 90 

20 r 

8 

2779.11 

35 

.30 r 

2779.72 

20-fCCb)7 

10 

2780 20 

10 

12 

2781.37 

25 

30 r 

2781 79 

15 

18 

2783 69 

10 

12 

2787.09 

50 

10 

2788 31 

12 

1.5 

2789.77 

1 20 

20 

2790 46 

1 10 

12 

2790.72 

25 

10 

2791.67 

20 

10 

2792 66 

10 h 

10 

2796 33 

25 

12 

2796 55 

15 

18 r 

2798 40 

15 r 

15 

2800 66 

15 

10 

2802 06 

:«) 

18 r 

2802 71 

20 

18 

2804.75 

10 

15 

2806 29 

20 

10 t, 

12 

2806. 

2810 91 

25 

25 

15 

2814 80 

10 

20 

2815.11 

10 

10 

2817 50 

10 

10 

2819 38 

8 

8 r 

2821.98 

15 

12 

2824.81 

8 

15 

2826 19 

12 

12 

2826 42 

10 

8 

2827 14 1 

15 h 

20 r 

2833 63 

20 

IHr 

2834 41 1 

15 h 

15 

2836 61 

12 


2180 



HUPFLElifiNTABiriTABI^S OF SPECTBil^ (O^nUmmeA-) 


TMitaili»i,'>Fivstr.(Are) Speistrum KOMiBtaMCl) 


Xuir A 

Aro 

Xair A 

Arc 

Xair A 

Arc 

2837.03 

12 

2946 91 

25 

3385 05 

10 

2842 80 

15 

2947 81 

10 

3398 34 

9 

2844 23 

12 r 

2951.92 

30 

3406.64 

8 

2844 76 

10 r 

2953.55 

20 

3406.96 

8 

2845 34 

20 

2957 58 

12 

3414 14 

10 

2845 82 

8 

2963 32 

35 

3430 92 

8’ 

2846.75 

12 

2963 91 

10 

! 3480 51 

10 rf? 

2848.03 

15 

2965 5i 

20 r 

3497 85 

10 

2848.52 

12 

2969 47 

20 

3503.87 

8 . 

2849 82 

18 

2969.88 

10 

3511 04 

10 

2850 48 

20 

2975.54 

20 

3607.41 

15 

2850.97 

25 

2976.12 

8 

3625.23 

8 

2852.94 

10 

2976 76 

10 

3626 61 

10 r 

2857.29 

15 

2978 74 

20 

3642 06 

20 

2861.98 

20 

2984.35 

10 

3731 02 

10 

2864.48 

15 

2988 56 

15 

3736.77 

10 

2866.12 

15 

2989.48 

20 

3746 38 

8 

2868.62 

25 

2991 22 

10 

3784.26 

15 c 

2871.40 

25 

2993 13 

8 

3792.03 

9 

2873 34 

15 

3001.53 

10 

3823 60 

12 

2873 56 

15 

3004 92 

12 

3826 85 

10 

2874 14 

12 

3006 54 

8 

3828.95 

10 . 

2876 13- 

20 5 

3011 11 

20 

3833 76 ' 

15 

2878.19 

8 

3011 88 

15 

3836 62 

8 

2879 73 

10 

3016 36 

10 

3839 04 

10 

2880 00 

20 

3019 09 

8 

3848 05 

10 

2882 33 

15 

3019 66 

10 

3859 82 

8 

2889 37 

15 

3025 17 

10 ! 

3885.20 

8 

2891 02 

15 

3027 48 

20 c 

3918 52 

10 

2891.84 

30 

3028 78 

10 

3922.77 

10 

2892 00 

10 

3030 28 

8 

3922 93 

9 

2894 15 

12 

3040 98 

8 

3970 10 

15 

2895 08 

12 

3043 94 

20 

3981 95 

8 

2896 41 

15 (W)? 

3045 95 

15 c 

3988.70 

8 

2898 41 ' 

10 

3048 87 

12 

3996 16 

20 r 

2899 02 

10 

3049 56 

18 

3999 27 

15 

2900.34 

20 r 

3050 11 

8 

4006 83 

10 

2901 04 

10 

3058 65 

15 d? 

4026 94 

12 

2902 05 

25 

3060 27 

15 

4029 94 

10 

2902 61 

8 

3063 56 

18 r 

4033 07 

8^ 

2904 07 

15 

3069 21 

20.C 

4040.86 
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2904 42 

8 

3077 24 

15 rf? 

4041 05 

8 

2905 73 

10 

3078 24 

8 

4061 39 

10 c 

2914.12 

20 

3079 96 

10 

4064 63 

15 

2914 94 

8 

3081 85 

10 

4067 23 

15. 

2916 33 

20 

3103 26 

8 

4067 90 

20 r 

2915 49 

25 

3170 30 

8 C 

4079.19 , 

8 

2917 11 

85 

3173 58 

8 

4105.03. 

10 . 

2924 78 

8 

3180 95 

10 d? 

4123 17 

10 a 

2925 21 

30 5 

3192 24 

Sc 

4127 88 

8 . 

2925 65 

10 

3198 67 

8c 
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30 c 

2926 46 

10 

3223 84 

10 
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15 

2930.99 

12 

3229 23 
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4147 90 

15 
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25 6 

3230 87 

10 c 
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40 c 

2933 54 

30 
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8 
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2934 85 

10 
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8 

4205.88, 

20 c 
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8 
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15 
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10 
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10 c 
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15 
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10 c 

1 4245.36' 

10 
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12 c 
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25 
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8 
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mJWWhmmSTAMX TABUEB of SPEOTBA (Omtlnued) 
Ftest (Arc) SpcCtnim (CMiAniied) 
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Aro 
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10 
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35 

6704 31 

10 

4386.07 

10 
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12 
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12 c 

4565 86 

10 

6275 01 

12 

5866 58 

8 

4573 32 

8 

5279 80 

12 

5877 36 


4574 32 

15 

5281 05 

10 

5882 29 

12 

4619 52 

15 

5295 00 

20 

5901 90 

12 

4633 05 

8 

6328 38 

20 c 
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30 c 

6325 09 

15 

5037 33 

30 e 

5545.20 

8c 

6332 89 

10 

5037 65 

30 

5548 32 

10 6 

6341.17 

12 

5043 33 

25 

5584 02 

15 c 
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SUFFLEMENTAAY TABUED OF SPECTBA (OontlttBed) 


Tantaltim, FIrsI; (Arc) Spectrum (CoutiBued) 
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ISc 

7520 56 

15 

6514 40 

20 

6995 35 

20 d? 

7649.62 

8 

6516 14 

20 

7000 20 

8 

7722 03 

10 

6561 60 

10 

7005 05 

15 

7763.10 

10 

65M 27 

10 c 

7006 95 

25 

7779.68 

12 6 

65^ 84 

18 

7025 02 

20 

7814 00 

18 

6611.91 

25 

7039 06 

12 

7815 47 

10 

6621 29 

20 

7081 35 

85 

7842 76 

15 

6662 29 

Sc,l 

7085 39 ! 

10 

7882 37 

25 

6673 72 

20 

7093 00 

10 

7050 24 

15 

6675 53 

25 

7117 61 

12 5 

8026 49 

12 

6684.00 

10 

7121 27 

10 

8281 65 

20 

6709 36 

10 

7125 72 

20 

8447.62 

10 

6740 74 

18 

7148 61 

30 

8575 92 

8 

6754 88 

10 

7172 91 

25 

8932 63 

8 

6771 71 

20 

7174 91 

10 d 

9197 40 

8 nT 

6774 22 

15 c 

7191 34 

9 

9272 63 

10 

6788 98 

18 

7233 46 

8 

9569 57 

15 

6810 42 

10 

7250 27 

20 

9646 53 

20 

6813 24 

25 c 

7264 82 

12 

9784 54 

8 

6850 78 

8 

7276 95 

15 

9849 37 

15 n 

6866 23 

25 

7296 30 

12 

9868 62 

25 n 

6875 24 

25 

7301 74 

25 

9919.90 

8 « 

6877 46 

10 

7319 82 

10 

9941 50 

10 

6896 76 

9 

7322 71 

10 5 

10099 41 

15 

6900 54 

12 

7346 37 

30 




Titanium, Infrared Spectrum 

Abridged from the list of Kiess, Jour. Research of B, of S. 30, 35, 1938 
All terms of an intensity of 8 or above are included. 


Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

Xair A 

Inten- 

sity 

10120.90 

10 

10553 02 

8 

10089.52 

15 

10896.10 

8 

10145.48 

8 

10584 . 66 

25 

10726 33 

18 

11243.90 

10 

10396.85 

25 

10607,78 

10 

10732.89 

8 

11246.88 

8 

10460.07 

10 

10661 61 

20 

10774.92 

12 

11403.89 

8 

10496. 14 

30 

10677 04 

10 






Tungsteuii, Arc and Spark Spectrum 

Abridged from the list of Laun, Jour. Research of B. of S. 31, 20<, 1938. 
All lines of an intensity of 8 or above are included. 


Xair A 

Arc 

Spark 

Xair A 

Arc 

Spark 

Xair A 

Arc 

Spark 

2001.70 


8 

2029.99 


20 

■In 


8 

2010 21 


8 

2036.87 



nTfWrl 

15 1 


2026 06 

8 

30 V 



506 

iili 

12 

206 
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SUPPLEMENT AKY TABIABS <)F SPECTRA (Continued) 
TunKstenii, Are and Spark Spectrum 

















BUPPL£Bt£NTABY TABLES OP SPE€TKA (Continued) 
Tunrstenn^ Arc and Spark Spectrum 


Xalf A 

Arc 

Spark 

Xair A 

Arc 

Spark 

Xaii A 

Arc 

Spark 

2677 79 

20 

60 

2942.26 


10 

3243 36 

20 » 

100 

2679.64 

20 

70 5 

2642.62 


10 

3251 25 


50c,Z 

26S8 23 


35 

2952.26 

75 dl 

100 d? 

3254 85 


10 6 

2694.38 

20 

60 

2965 01 

8 

15 

3257 81 


20 6 

2696 00 


30 

2961 02 

12 

50 

3286 57 

26 

100 

2697.72 

80 

160 

2962 51 


8b 

3299.74 


30 

2701 49 

20 

60 

2967 92 


20 

3301 85 

IS c,v 

20 

2703.06 

8 

60 

2974.38 

20 

35 

3317 41 


25 6 

2703 12 

8 

10? 

2976 48 

15 

50 

3320.94 


20 6 

2706 60 

lOfe.p 

35 5 

2982.22 


25 

3338.63 


50 

2706.73 


505 

2987 29 

15 

60 

3339 03 


60 

2709 58 

20 

80 

2990 85 


12 5 

3342 46 

30 

300 

2710.79 

8 

40 

2998 69 

15 

50 

3343 09 

10 

100 

2715.35 

25 

80 

3000 63 


50 

3343 40 

12 

120 

2716 32 

30 

80 

3002 29 


40 

3344 89 


25 

2717 70 


185 

3010.76 


100 

3345 86 

200 

2006 

2718 04 

30 

120 

3021 98 

60 

100 

3352.38 


306 

2720 40 


30 

3022 68 


50 

3358.62 

70 

200 

2720.60 

25 d,l 

40 

3024 51 

30 

300 

3359 28 


30 

2721 85 


15 

3028 74 


15 5 

3361.11 

40 

100 

2722 80 

20 

70 

3036 68 

8 ti 

100 

3363.73 

15 c 

40 

2729 62 

25 

75 

3039 59 


30 

3374 87 


30 

2745 04 


30 5 

3048 61 


40 

3376 17 

20 

400 

2760 33 

io 

20 

!3049 86 

8 

60 

3379 04 


50 

2758.33 

IS 

20 

|3051 30 

40 

400 

I3394.47 


20 

2761.59 

40 

100 5 

3053 36 

10 5 


13401 90 

30 

150 

2764.26 

200 

400 

3061.69 

10 

30 

13437 25 


206? 

2768.32 

30 

50 

3063.42 


205 

13440 60 


20 

2773.85 


25 

13063 98 


50 

13442.52 


20? 

2776.61 

20 

100 

3066 99 


80 

3449 88 

S 

80 

2780 28 

60 a 

40 

3067 42 


10 

3452 51 


30 

2782.14 

20 1 

80 

3067 58 

H 

80 

3463.52 

26 V 

200 

2785.64 

12 c 

50 

3069 29 

10 

90 

3468 24 


10 

2786 32 


20 5 ! 

3071 74 

10 

60 

13472 33 


15 

2790.43 


50 

3072.75 


40 

3486. 14 

10 

100 

2799 04 

20 

100 

3098 31 


15 

3489 81 


10 

2801 06 


30 

3100 75 


i 60 

3490 33 

8 

50 

2801 43 


1 10 5 

3103 53 


20 

I349O 92 

12 

so 

2805 94 

20 

120 

3108.79 

10 

80 

'3492 08 


40 

2822 54 

25 

125 

3144.50 


30 5 

13527 05 


40 

2831 24 

1 

35 

3149 87 

20 

500 

13529.57 

60 r? 

100 

2834 21 

1 

50 5 

3151 31 


300 

3534.14 


10 

2839 82 


10 

3151 58 


20 

3539.48 


15 

2866 32 

8 

10 

3162 76 


10 5 

3544 48 


30 

2866 60 


8 

3154 19 


15 

3549.08 

80 dl 

150 

2866 76 


20 

3160 03 

20 

300 

3555.18 

12 

120 

2867. 41 


16 

3175 97 

20 

200 

3572 03 

8 r 

10 

2867 93 


20 

3177 22 

60 d,(r) 

150 

3572 48 

100 

200 

2868 74 

8 

80 

3178 04 

8? 

80 

3592 43 

50 

80 

2886 92 


35 

3179 44 

15 

150 

3613 80 

30 

80 

2888 32 

i:» 

85 

3183 97 


10 

3618 46 


30 

2904 08 

8 

80 

3185 06 


30 

3641 42 

40 ' 

150 

2913.75 

12 

30 

3189 24 

50 a 

100 ; 

3645 61 

10 

40 

2914 65 


15 

3192 11 


15 5, r 

3646 60 

10 

40 

2916 77 


10 

3203 34 

12 

80 

3652.14 

12 5 

105 

2916 90 


12 5 

3203.44 

8 V 

40 

3667.59 

40 

120 

2925 00 


40 

3206 42 

8? 

80 

3657.88 

10 

30 

2926 84 


15 

3215 67 


30 

3691.49 

101 


2935.36 

8 

25 

3216.32 


30 

3716.08 

10 

50 

2938.87 


12 5 

3228 99 

'Sc.l 

205 

3935.44 


10 

2939.76 


35 

3230 61 


25 

4175.63 


8 

2940 21 

8 

60 

3230 85 

151 

15 

4348.13 


8 

2942 13 

12 

10 rf 

3233 15 


15 5 
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SUPPliKKENTAKY TABliES OP SPECTKA (Cantinued) 
Vanadium, Arc Spectrum^ Vi 

Meggers arid Russell, Jour. Research of B. of H, 17, 125, 1936. 

The following table is abridged from the list as published by Meggeis 
and Russell which contains 2525 lines. All lines of an intensity of 8 or 
above are given. . , , • . . i 

Wave lengths are given on the International Scale, intensities accorcimg 
to King's scale. 


Xau A 

Arc 

Xair A 

Arc 

X«ir A 

Arc 

2082 49 

20 r? 

2312 410 

8 

2428 269 

100 B 

2086 31 

8 

2312 531 

10 

2431 568 

10 

2088 56 

15 r? 

2314 691 

20 

2431.940 

20 r? 

2090 64 

20 r 

2315 m 

30 

2432 014 

25 r? 

2091 29 

20r 

2316 751 

25 

2435.518 

100 B 

2092 30 

10 r 

2320 156 

25 

2439 102 

50r 

2092.44 

60r 

2322 096 

15 

2441 352 

16 

2094.70 

25 r? 

2324 189 

10 

2441.892 

30 

2095 75 

8 

2324.748 

40 

2465.664 

10 h 

2096.16 

8 

2325 873 

30 

2471.443 

10 

2100.51 

8 

2327 970 

10 

2475 178 

10 

2169.85 

8 

2329.529 

30 

2476 510 

8 h 

2170.74 

60B 

2333 33 

20 

2480 606 

30 k 

2173.15 

SOB 

2334.434 

40 r 

2481 11 

\oh 

2177 00 

100 B 

2339 673 

20 

2482.115 

20 

2177.24 

10 

2340 479 

50 r 

2482 711 

Ibh 

2181.97 

20 

2347 026 

10 

2487.528 

10 

2182 22 

120 B 

2380 266 

8 

2496.787 

20 

2187.39 

10 

2384 286 

20 

2498 024 

10 h 

2187 95 

15 

2386 409 

20 h 

2498.232 

20 h 

2191.10 

30 

2386 956 

40 

2499.094 

15 

2194 65 

10 

2387 780 

8 

2499 244 

12 

2196.40 

40 r? 

2388 084 

35 

2499.959 

8 

2200 174 

15 

2388 910 

40 

2601 608 

60 R 

2202 724 

60r 

2390 774 

30 

2503 300 

50 r 

2204 930 

12 

2391 268 

ZOh 

2506 540 

15 

2213 692 

10 

2392 898 

40 5 

2506 902 

150 B 

2216 666 

10 

2394 270 1 

10 

2507 777 

100 B 

2218 238 

25 r 

2395.104 i 

30 h 

2510 242 

8 

2222.834 

15 

2395.429 1 

10 5 

2611 182 

20 h 

2223 014 

20 

2396 492 ! 

15 5 

2511 642 

80 r 

2225 029 

8 

2396 706 

8 

2511 940 

100 r 

2225 422 

30 

2397 775 I 

40 5 

2514 322 

16 h 

2225.787 

10 

2398 134 1 

20 

2514 41 

10 h 

2228 835 

15 

2398 277 

20 5 

2515 145 

30 r 

2229 734 

25 r? 

2398 697 

10 5 

2517 142 

80 R 

2230 362 

20 

2399 954 

50 B 

2517.600 

8 

2231.412 

30 

2401 901 

60 B 

2519 622 

100 B 

2232 252 

8 

2403 029 

10 h 

2520 31 

10 A 

2234 680 

10 

2405 245 

10 5 

2526 213 

100 B 

2237.228 

50r 

2405 494 

8 

2530 174 

80 B 

2241.846 

40 r 

2406 748 

50 B 

2533 800 

10 A 

2243 742 

8 h 

2407 900 

40 B 

2534 826 

15 A 

2245 756 

30 

2412 686 

80 B 

2536 932 

8 

2247.620 

9 

2413 031 

60B 

2543 723 

20 

2260.672 

30 r? 

2415.326 

110 B 

2545.981 

30 r? 

2256 968 

50 r 

3416 74H 

150 B 

2549.965 j 

12 

2258.805 

9 

2417 351 

100 B 

2552 648 

50 r 

2264 39 

30? (Fe)? 

2418 738 

15 

2554.856 < 

15 

2283 382 

10 

2420 115 

100 B 

2556.016 I 

9 

2284 494 

20 

2420 221 

8 

2558.893 I 

16 

2286 581 

8 

2421 068 

120 B 

2562.125 

60 B 

2291.627 

10 

2421.976 

HOB 

2564 228 

20 A 

2308.287 

15 

2423 370 

40 r? 

2564 817 

40 rt 

2310.180 

20 

2426.126 

15 

2568.376 

30 A 

2811.466 

30 

2427.736 

1 

20 

2574.020 

50 B 
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SUPPLEM£N*rAB¥ TABLES OF SPECTBA (C^ntllltted) 


Yaiiadlfiiii* Ar« Spectium, Vi (Contlnved) 


Xsir A 

Arc 

I Xair A 1 

Arc 

Xair A 

Arc 

2577 292 

20 r? 

2916 00 

8 

3088.119 

30 

2607 752 

10 

2917.94 

8 

3089 134 

25 

2611 255 

8 

2923 627 

70 Ra 

3091 42 

20 

2620 284 

20 

2926 258 

12 

3091 552 

15 

2634 864 

8 H? 

2927 646 

10 h 

3092.72 

8 

2637.222 

20H 

2930 89 

15 fc 

3093.79 

25 

2645 256 

10 

2934 72 

20 h 

3094 669 

20 

2647 710 

40 R 

2935.880 

15 

3112 93 

8 

2651 896 

sole 

2937 696 

15 

3147 255 

8 

2652 919 

20 

2942.33 

10 

3156 19 

10 

2653 824 

25 

2942 354 

10 

3183 415 

150 Ra 

2656.224 

60 R 

2943.197 

30 r 

3183 96 

126 Ra 

2656 55 1 

10 

2943 84 

12 h 

1 3183 995 

150 Ra 

2661 424 ! 

70 je 

2944 76 

10 h 

3185 404 

40 Ra 

2665 958 

20 

2946 54 

15 

3198 012 

20 

2671 669 

V) 

2949 62 

25 

3202 383 

25 

2675 758 

8 

2953 943 

50 R(Ve) 

3205 581 

15 

2678 878 

10 

2954 33 

20 

3207.415 

20 

2683 092 

80 

2955 806 

15 

3212 437 

15 

2685 14 

15 

2957 176 

8 h 

3217.113 

10 

2686 356 

9 

2967 30 

10 V 

3249 567 

10 

2686 512 

10 

2957 520 

10 

3254 783 

10 

2688 719 

60 

2961 127 

10 

3255.649 

9 

2696 996 

40 r? 

2962 784 

30 r 

3263 238 

15 

2697 744 

50 r? 

2974 217 

8 

3271 635 

12 

2698 724 

40 

2975.077 

8 

i 3283 311 

15 

2699 12 

20 

2976 527 

K 

3298 147 

15 

2721 139 

20 

2977 550 

25 r 

3309.179 

8 

2722 560 

60r 

2990 93 

H 

i 3329 858 

12 

2731 347 

80 r’ 

2999 20 

12 

3356 358 

10 

2731 518 

20 hi 

3001 90 

10 ;/ 

3365 556 

19 

2733 334 

8. 

3002 65 

8 

3376 059 i 

8 

2753.084 

8 

3004 82 

10 

3377 398 

10 

2755 653 

10 

3014 33 

15 H 

3377 629 

15 

2773 66 

8 

3016 17 

20 

3400 396 

12 

2777 70 

Hh 

3022 77 

10 H 

3402 572 

9 

2785 52 

8 

3031 009 

10 ? 

3414 77 

150 fe(Ni) 

2785 66 

10 

3038 710 

10 

3461 66 

125 le(Ni) 

2846 600 

20 

3041 83 

8 

3529.743 

10 

2848 807 

15 

3042.672 

15 (Fo) 

3.533 666 

10 

2849 197 

15 

3043 123 

50 r 

3543 498 

8 

2851 784 

20 

3043 553 

50r 

3545 339 

8 

2852 899 

25 

3044 938 

50 r 

3583 706 

8 

2855 252 

20 

3050 396 

25 

3606.694 

8 

2857 972 

20 

3050 883 

35 r 

3640 392 

15 (Fe) 

2858 787 

16 

3062 195 

20 

3644 709 

8 

2859 997 

25 

3053 65 

80 R 

3663 582 

15 

2862 418 

10 

3056 339 

100 R 

3665 137 

8 

2863.076 

12 

3060 467 

125 R 

3667 731 

15 

2864.386 

30r 

3063 725 

12 

3671 207 

10 

2866 447 

20 

3066 373 

125 R 

3672 394 

8 

2866 620 

15 

3066 51 

20 

3673 392 

12 

2866.971 

10 

3069 648 

30 r 

3675 698 

20 

2868 130 

20 

3073 825 

60r 

3676 693 

16 

2870 575 

36 r 

3074 06 

10 h 

3680 103 

15 

2894 583 

8 

3074 S3 

8 h 

3683 114 

30 

2899 207 

20 

3075 269 

10 

3686 256 

8 

2899 602 

30 

3075 935 

8 

3687 473 

12 T 

2903.700 

12 

3080.34 

12 

3688 070 

50 

2904 126 

20 

3082.109 

50r 

3690.277 

40 

2906 134 

! 40r 

3083 542 

30 

3692 224 

50 

2914 924 

&0R,a 

3084 384 

20 

3695 331 

30 

2915 33 

10 

3087.072 

15 

3605 867 

40 
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SUPPLEMENTABY TABI»ES OF SPECTBA (Oi»fitllllied) 


Yamdliim, Arc Spectrum, Yi (Goutlnued:) 


Xair A 

Arc 

Xair A 

Arc 

Xair A 

Arc 

3703 666 

100 a 

4092 417 

8 

4421 585 

20 

3704 705 

60 

4092 694 

50a 

4423 210 

8 

3705 037 

30 

4095 485 

25 

4426.011 

20 

3738 760 

8 

4099 796 

60a 

4428 519 

15 

3747 980 

8 h 

4102.163 

20 

4429.802 

15 

3767.250 

[SW] 

4104 392 

12 

4436.140 

15 

3778 683 

25 

4104 779 

15 

4437 842 

20a 

3790.331 

20 

4105 166 

60tt 

4441.688 

25 

3790 467 

8 

4109 780 

50 a 

4444 216 

20a 

3793 614 

8 

4111 790 

100 R,a 

4452.022 

20 

3794.962 

iO a 

4113 517 

12 

4457 484 

15 

3799 922 

25 

4115.179 

60 a 

4457.762 

8 

3803 487 

25 

4116 479 

50 a 

4459 766 

30a 

3806 798 

8 

4118 187 

8 

4460 302 

50a 

3807 506 

20 rt 

4118 648 

8 

4462.367 

20 

3808 521 

40 

4119 463 

8 

4468.008 

8 

3809 599 

15 

4120.645 

8 

4469 712 

15 

3813.499 

60a 

4123.56 

00a 

4474 047 

10 

3815 514 

10 

4128 077 

60a 

4474.721 

12 

3817 847 

8 

4132.019 

bOa 

4488 808 

20 

3818.241 

60 

4134 50 

60 a 

4496 062 

8 

3819.967 

15 

4159 696 

8 

4501 972 

8 

3821.485 

16 

4179 421 

15 

4624 218 

15 

3822 008 

30 

4182 596 

10 

4529 589 

8 

3822 890 

16 

4189 849 

13 

4545 394 

25 

3823 212 

15 

4191 55 

10 

4549. H44 

10 

3828 562 

60r 

4209 867 

20 

4560 710 

20 

3834 227 

100 r(Fc) 

4232 466 

15 

4571.783 

15 

3839.001 

10 

4232 969 

12 

4577 173 

40 a.cm 

3839 379 

8 

4234 010 

12 

4578.728 

16 

3840 443 

I 80 r(Fc) 

4234 531 

8 

4580.394 

40 a,cm 

3840 757 

60r 

4235 765 

10 

4586 364 

60 a.cm 

3844.442 

20 

4259 320 

8 

4501.220 

12 

3847 331 

20 

4265 162 

8/i 

4594 103 

60*«a, cm 

3855 370 

30 a 

4268 652 

20 

4606.146 1 

16 

3855 855 

60 r, a 

4271.563 

12 

4619.648 

8 

3862 218 

12 

4276 966 

12 

4619.771 

25 

8864.862 

35 

4284.061 

15 

4624.404 

8 

3867.610 

15 

4291 82S 

15 

4635.176 

16 

3871 083 

8 

4296.121 

15 

4640.062 

8 

3875.081 

35 

4297 694 

12 

4646 396 

15 cm 

3875 909 

20 

4298.048 

12 

4670.483 

25 cm 

3876.084 

20 

4306.222 

15 

4706.178 

8 

3890 188 

25 a 

4307 188 

12 

4706 674 

12 

3892 864 

25a 

4309.801 

20 

4710 566 

12 

3902 260 

60r 

4330 033 

30 a/’m 

4714 113 

10 

3909 892 

20 

4332 832 

30 a.m 

4717 602 

10 

3912 209 

10 

4341 016 

40 a, cm 

4722 877 

8 

3922 437 

12 

4352.892 i 

50 a, cm 

4750 990 

8 

3924.661 

10 

4355 958 

10 

4757 50 

8 

3925 244 

10 

4368 047 

10 ; 

4766 636 

10 

3930.028 i 

10 

4379 242? 

150 r,a,rm 

4776 364 

10 

3934 018 

20 

4384.780 

125 r,o 

4786 616 

20 

3943 666 

12 

4389 986 

100 a 

4796 930 

20 

3990 574 

20 1 

4395.243 

80 a 1 

4807 537 

25 

3992 801 

12 1 

4400.589 

60a 

4827 458 

30 

3998.731 

15 1 

.4406.649 

80 a 

4831 642 

35 

4060.961 

10 1 

4407 655 

70 a 

4832 427 

30 

4051.356 

12 

4408 209 

70 a 

4861.483 

40 a, cm 

4057 069 

10 

4408 615 

90a 

4864 741 

40 axm 

4063 932 

10 

4412 142 

12 

4875 462 

40 a, cm 

4071 537 

8 

4416 480 

20 

4880.500 

8 

4090 587 

25 

4419.944 

12 

4881.564 

50 a.cm 
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SUPPLEMENTARY TAB1.£S OF SPECTRA (OniitltltteR) 


Yanudtiiiii, Are Spectrum, Vi (Cdntliiaed) 


X*ir A 

Arc 

1 Xair A 

Arc 

Xhii a 

Arc 

4904 285 

8 

1 6268.841 

8 

1 8342 04 

60 

4904.350 

10) 

1 6274.670 

15 

8402 79 

15 

1925 657 

10 

1 6285.185 

20 

8431.63 

10 A + p? 

5194 824 

10 

1 6292 858 

20 

8499.50 

50 

5234.088 

8 

6296 518 

15 

8505 63 

10 

5240.878 

9 

6452.354 

10 

8534.50 

30 

5393 185 

10 (Fe) 

6504.164 ! 

9 

8541 98 

20 

5401.945 

8 

6531.44 1 

15 

8580.37 

8 h 

5416.277 

10 

6606.98 

10 

8919.86 

100 c.w 

5487 915 

10 

6623 51 ! 

8 

8932.95 


5507 753 

8 

6753.00 

80c 

8971.62 

40 

5547.080 

8 

6766.49 

60 

9021 08 

20 

5584 490 

10 

6784.98 

40 

9022.70 

20 

5592.409 

12 

6812 40 

20 

9037.58 

30 

5604 943 

8 

6829 94 

10 

9046.68 

50 

5624 605 

20 

6832 44 

10 

9085.26 

40 

5624 895 

10 

6870.86 

8 

9100.78 

8 

5626 014 

8 

7026 05 

10 + j> 

9105.86 

10 

5627 628 

30 

i 7264.28 

8 

9156 54 

20 

5646 112 

10 

! 7338 92 

30 

9164.84 

40 

5657 449 

12 

1 7356.61 

20 

9168.76 

20 

5668 369 

12 

7361 39 

10 

9226 09 

20 

5670 827 

30 cm 

7363 16 

15 

9242 89 

30 

5698.509 

60 

7624.80 

15 

9255.84 

10 

5703.562 

40 

7937.90 

30 

9265 69 

20 

5706 973 

30 

8027.36 

100 c,tc 

9273 31 

15 

5727 024 

60 

8028 13 

20 c,ip 

9290.34 

10 

5727 662 

20 

8093 48 

100 c 

9308.64 

20 

5731.257 

30 

8102 42 

40 

9328.14 

40 

5737 040 

25 

8108 60 

30 

1 9341.10 

100 

5743 438 

1 18 

8109.07 

20 d? 

9366.86 

50 

5846 306 

8 

8109 88 

15 

9384 83 

30 

6039.690 

25 

8116 80 

200 c. If 

9398 92 

10 

tOSl 421 

25 

8136 80 

20 + ii 

9411 32 

30 

WOO. 184 

50 

8144 58 

50 

9435 62 

80 

6111 622 

25 

8154 55 

20 

9439 80 

8 h 

6119.505 

40 

8161 06 

150 c.WJ 

9445 74 

10 

6135.36 

15 

8171 34 

40 

94.54 44 

10 

6150 132 

15 

8180 19 

15 h 

9466 32 

8 h 

6170 340 

8 

8186 73 

100 

9476 14 

10 

0199.202 

30 

8187 33 

70 

9611.60 

80 

()213 874 

15 

8198 87 

80 

9614 68 

50 

6216 368 

30 

8203 05 

100 

9691.58 

40 

()224 507 

15 

8241.61 

60 

9708.36 

10 

6230.736 

30 

8253 51 

100 c,w 

9738 60 

15 

6233 187 

12 

8255.90 

100 c 

9865v44 

10 

6242.80 

15 

8280.39 

20 

10203.45 

10 

6243 11 

30 a 

8282.35 

100 

10848.0 

20 

6251 83 

30 a 

8324.40 

30 

10993.4 

! 16 

6256 906 

8 . 

8331 21 

40 

11107.7 

10 

6258 595 

8 




1 


Xenon, First Spectrum, Xct 

Abritlgeil fiom the list of Humphreys and MepReis. Jour. Researeh of 
B. of S 10 , 139, 1933. The original list contains 538 hues. All lines of an 
intensity of 8 or above are incltided in the following table. 

The source was the “end on” Geissler tube. 
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SUPPLfiMENTAEY TABLES OF SPECTRA (Continued) 


XeMti« First Spectraiiit Xei (Continued) 


N»ir A 

Intensity 

Xair A 

Intensity 

Xair A 

Intensity 

3801.39 

30 

5820 52 

25 

6533.169 

100 

3809 84 

80 

5823 890 

300 

6543 360 

40 

3823 74 

10 

5824 800 

150 

6546.12 

20 

3826 86 

15 

5830 63 

20h 

6554.196 

50 W 

3948 163 

60 

5856 509 

15 

6559.97 

25 

3948 72 

10 

5875 018 

100 

6583.27 

20 

3950.925 

120 

5889 12 

20 

6590 86 

8 

3967 541 

200 

5894 988 

100 

6595 561 

100 

3974 417 

40 

5898 56 

8 

6607 41 

30 6 

3985 202 

30 

5904 462 

20 

6608 87 

10 

4078 8207 

100 

5921 85 

10 

6632 464 

50 

4109 7093 

60 

5922 550 

20 

6657.92 

20 

4116 1151 

80 

5931 241 

80 

6666 965 

60 

4135 1337 

20 

5934 172 

100 

6668 920 

150 

4193 01 

20 

5974 152 

40 

6678 972 

25 

4193 5296 

150 

5980 18 

20 

6681 036 

20 

4203 6945 

50 

6998 115 

30 

6728 008 

200 

4205.404 

10 

6007 909 

15 

6767 12 

10 

4372 287 

20 

6009.78 

8 

6777 57 

60 

4383 9092 

100 

6043 38 

10 

6778 60 

40 

4385 7693 

70 

6108 37 

8 

6815 64 

12 

4500 9772 

500 

6111 759 

30 

6818 38 

15 

4524 6805 

400 

6111 951 

40 

6827 315 

200 

4582 7474 

300 

6114 86 

10 

6840 96 

8 

4611 8896 

100 

6126 36 

15 

6841 50 

I 20 

4624 2757 

1000 

6144 97 

20 k,w 

6846 613 

60 

4671 226 

2000 

6152 069 

20 

6848 82 

50 

4690 9711 

100 

6163 660 

90 

6850 13 

30 

4697 020 

300 

6163 935 

80 

6860 19 

40 

4734 1524 

600 

6178 302 

150 

6863 20 

20 

4792 6192 

150 

6179 665 

120 

6866 838 

1 50 

4807 019 

500 

6182 420 

300 

6872 107 

1 100 

4829 709 

400 

6189 10 

20 

6882 155 

300 

4843 294 

300 

6198 260 

too 

6910 82 

30 

4916 508 

500 

6200 890 

60 

6922 22 

8 

4923 1522 

500 

6206 297 

20 

6924 67 

15 

5028 2796 

200 

6224 169 

40 

6925 53 

100 

5162 711 

10 

6242 09 

8 

6935 62 

50 

5362 244 

15 

6261 212 

50 

6936 69 

8 

5364 626 

30 

6265 301 

40 

6976 182 

100 

5392 795 

100 

6273 23 

10 

6982 05 

30 

5394 738 

20 

6286 011 

100 

7019 02 

30 

5439 923 

30 

6202 649 

50 

7035 53 

20 

5440 39 

15 

6294 45 

15 

7047 37 

30 

5460 037 

15 

0314 97 

15 

7119 598 

500 

5488 555 

20h 

6318 062 

600 

7136 57 

15 

5552.385 

80 

6331 50 

20 

7172 70 

10 

5566 615 

100 

6333 97 

40 U 

7200 79 

15 

5579 28 

40 

6337 58 

8M 

7244 94 

20 

5581.784 

50 

6356 77 

20 

7257 94 

60 

5612 65 

15 

6412 38 

10 

7262 54 

20 

6618 878 

80 

6418 41 

30 

7206 49 

25 

5688 373 

40 

6418.98 

SOh 

7288.961 

40 

5695.750 

100 

6430.155 

20 

7286 301 

60 

5696.479 

80 

6451 79 

I0h,l 

7316.272 

70 

5698 54 

8 

6469 706 

300 

7316 87 

20 

5709 80 

10 h 

6472.841 

150 

7319.94 

15 

6715 716 

70 

6487 765 

120 

7312.462 j 

80 

5716.252 

80 

6497.43 

30 U 

7336.480 ; 

50 

5722 14 

15 A 

6498 718 

100 

7355.68 1 

40 

5748.20 

85 

6500 37 

15 

7386 002 

100 

5807.311 

15 

6504.18 

2005 

7398 793 

160 

5814.505 

60 

6521 508 

40 

7400 41 

30 
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SUPPLEMENTABY TABLES OP SPECTBA (CoBtlHiied) 


Xenon, First Speetrum, Xoi (Continued) 


X»ir A 

Intensity 

Xair A 

Intensity 

Xair A 

Intensity 

7404 51 

12 

8171.02 

100 

9162 654 


7424 05 

20 

8206 341 

700 

9167 52 

100 

7441 94 

20 

8231 6348 

10000 

9203.20 

30 

7451 00 

25 

8266 519 

500 

9211 38 

25 

7472 01 

40 

8280 1163 

7000 

9301.95 

30 

7474 01 

25 

8297.71 

15 

9306.64 

40 

7492 23 

20 

8324 58 

20 

9374.02 

10 

7501 13 

20 

8346 823 

2000 

9374 76 

100 

7514 54 

8 

8347 45 

60 

9412.01 

60 

7559 79 

40 

8349.05 

40 

9441 46 1 

20 

7584 29 

10 

8392 37 

20 

9442 68 

20 

7584 680 : 

200 

8409 190 

2000 

9445 34 

80 

7800 77 i 

10 

8437 55 

10 

9497.07 

40 

7842 025 

500 

8522 55 

30 

9505 78 1 

10 

7843.91 

100 

8530 10 

30 

9513 379 

200 

7864 02 

10 

8576 01 

200 

9685.14 

20 

7864 56 

30 

1 8624 24 

80 

9685 32 

150 

7666 61 

10 

1 8648 54 

250 

9700 99 

20 

7740 31 

40 

1 8692 20 

100 

9718.16 

100 

7783 66 

50 

8696 86 

200 

9799.699 

2000 

7789.42 

15 

8709 64 

40 

9923 192 

3000 

7802 651 

100 

8739 39 

300 

9966 58 

10 

7832 98 

10 

8758 20 

100 

10023.72 

50 

7841 23 

15 

8819 412 

6000 

10060 96 

10 

7881 320 

100 

8862 32 

300 

10084.79 

20 

7887 395 

300 

1 8885 71 

10 

10107 34 

80 

7987 41 

40 

8908 73 

200 

10125 47 

20 

7967 341 

500 

8930 83 

200 

10188.36 

10 

7976 03 

8 

8952 254 

1000 

10251.07 

20 

8003 26 

10 1 

8952 78 

50 

10484 83 

g 

8029 67 

100 

8981 05 

100 

10515 15 

10 

8040 56 

10 

8987 57 

200 

10527.84 

40 

8042 18 

15 

9025 98 

30 

10706 77 

25 

8057 258 

200 

9032 18 

50 

10768 85 

15 

8061 340 

150 

9045 446 

40C 

10838 37 

100 

8101 98 

100 

9096 13 

50 

10895 39 

10 

8109 46 

15 1 

9152.12 

20 

11085.39 

10 

8118 29 

15 1 


1 




Xenon, Third Spectrum, Xem 

Abridged from the list of Humphreys, Jour. Research of B. of S. 1C, 
639, 1936. The original list contains 300 lines. AU lines of an intensity of 
8 or above are included in the following table. 

The source was a Geissler tube operated by an alternating current trans- 
former in a circuit containing a spark gap and condensers. 


X»ir A 

Intensity 

Xatr A 

Intensity 

Xair A 

Intensity 

X»ir A 

Intensity 

2669.00 

10 


20 

2862.41 

30 

2930.29 

20 

2696 50 

8 


10 


30 

2932.74 

25 

2740 80 

12 


8 


25 

2939.13 

10 

2747.88 

8 


8 

2896.63 

30 

2940.22 

40 

2761.60 

12 

2814.47 

30 

2906.56 

50 

2945.25 

60 

2772.41 

10 

2815.94 

40 



2947.53 

40 

2776 96 

10 

2826.05 

20 

2914.12 

20 

2948 06 

40 

2783.37 

12 

2827.45 

3J 

2917 . 59 

20 

2964.98 

15 

2794.86 

20 

2847.66 

! 40 

2923 . 51 

25 

2966.97 

10 
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SUPPLEMENTARY TABLES OF SPECTRA (Continued) 
Xeiion» Third Spectrum, Xcm (Continued) 


Xiiir A 

Intensity 

X*ir A 

Intensity 

S 

j Intensity 

X»ir A 

Intensity 

2968.56 

10 

3285 . 89 

10 h 

3676.63 

50 

4214.04 

20 

297 1 . 24 

8 

3287 . 92 

30 

3745.72 

25 

4216.75 

10 

2984.63 

15 

3301 . 60 

20 

3765.85 

10 

4240 . 24 

10 

2991.25 

10 

3306 . 80 

10 

3772.53 

20 

4272 60 

20 

2991.45 

8 

3314.87 

10 

3776.30 

40 

4285.89 

30 

2992.91 

40 

.3331.65 

40 

3780.98 

300 

4308.00 

10 

2994.69 

8 

3338.98 

25 

3791.67 

12 

4434 . 16 

50 

3001.85 

10 

3340.06 

10 

3829.77 

20 

4453.61 

8 

3004 . 32 

30 

3349.76 

12 

3841.52 

100 

4503.46 

10 

3023 . 80 

100 

3357.98 

30 

3841.88 

20 

4537.33 

30 

3026.52 

8 

3403.89 

8 

3854.30 

10 

4657.78 

9 

3054.49 

15 

3444.23 

60 

3861 . 05 

10 

4673.66 

30 

3073 49 

10 

3454.25 

70 

3877 80 

200 

4683 . 53 

60 

3083.54 

40 

3467.20 

25 

3880.46 

60 

4723 . 57 

30 

3091.06 

50 

3468.19 

40 

3922.53 

500 

4794.48 

12 

3099.91 

8 

3522.83 

80 

3950 50 

300 

4869.47 

40 

3106.33 

30 

3539.96 

20 

3985.96 

8 

5008.55 

10 

3114.46 

12 

3542.33 

50 

3992.85 

20 

5107.38 

20 

3150.69 

20 

3552.13 

50 

4028.58 

10 

5223.661 

20 

3151.82 

10 

3561 .38 

40 

4043.21 

20 

5238.95 

60 

3152.98 

8 

3579.69 

100 

4050.05 

200 

5367.06 

30 

3185.24 

40 

3583.64 

80 

4060 43 

60 

5401 .04 

50 

3196.51 

25 

3607.01 

40 

4109 07 

100 

5413.56 

12 

3236.84 

25 

3609 441 

20 

4110.06 

10 

5524 39 

40 

3242 . 86 

100 

3623.131 

40 

4142.01 

10 

5552 83 

12 

3246.84 

30 

3624.05 

600 

4145.73 

100 

5748 71 

12 

3268.96 

80 

3632. 14 i 

20 

4176 53 

20 

5857 . 6 1 

10 

3276.39 

8 

.3641 00 1 

15 

4203.92 

10 

6221 .66 

2.5 

3278.48 

8 

3654. 03 1 

20 

4209.62 

10 

6238.24 

60 


Xenon, Infrared Spectrum 

^IpggerM. Jour. Research of B. of S. ll’, 487, 1935. 
The source was the iincondensed discharge in a Geissler tube. 


Xair A 



! Inten- 
sity 

jm 


Xair A 

Inten- 

sity 

10649.76 

20 


i 50 



11912 10 

J 

10706.78 

150 

11162.67 

10 

11614.08 

2o 

11951.1 

1 

10758 86 

100 

11175.5 

1 

11742. 26| 

50 

11953.00 

3 

10838 34 

1000 

11214.89 

5 

11793.561 

10 

12084.80 

• 5 

10895 32 

200 

11289.10 

10 

11857.31 

6 

12235.24 

5 

11085 25 

250 

11309.66 

6 

11867.86 

2 

122.57.81 

1 

11127.20 

100 

11415.04 

15 

11874.36 

1 

12623.40 

5 

11130.81 

8 

11491.22 

15 
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SUPFLBMENTABY TABJLES OP SPECTBA (Continued) 
Ytterbium, Arc and Spark Spectrum 

Abridged from the list of Meggers and Scribner, Jour. Research of B. of S. 
19, 651, 1937. All lines of an intensity of 8 or above are included. Classes 
of spectra are indicated by Homan numerals following the intensity 
value. 


Xair A 

Arc 

Spark 

Spec- 

trum 

Xair A 

Arc 

Spark 

Spec- 

trum 

Xair A 

Arc 

Spark 

Spec- 

trum 

2073.70 


8k 

II 

2349 39 


8 

II 

2648.80 


8 

II 

2078 12 


10 h 

11 

2362 87 

lb 

20 

11 

2649 78 


10 

II 

2088 05 


15 h 

II 

2365.46 


15 

n 

2651 72 


60 

III 

2091.28 


20 h 

11 

2366 78 


12 

11 

2652 23 


60 

HI 

2092.31 


30 A 

II 

2367 58 


10 A 

II 

2653 74 

50 

200 

n 

2094 82 


10 A 

11 

2369 44 


10 

11 

2665 02 

10 

60 

II 

2095 38 


200 h 

III? 

2373 89 


8 

II 

2666 11 


150 

III 

2096 84 


30 h 

11 

2380 37 


9 

II 

2666 98 


160 

lU 

2098 40 


50 A 

11 

i2390 72 

ib 

30 

IT 

2668 75 


20 

II 

2102 72 

20 

200 

II 




f I 

2671 98 

10 


I 

2109.60 


100 A 

II 



...... 

\ II? 

2672 65 

20 

80 

II 

2116 65 

50 

250 

II 

2421 36 

8 

25 

IT 

2677 37 


40 

U 

2119.25 


30 A 

II 

2454 7 


20^ 

II 

2683 42 


10 

II 

2121.54 


15 

11 

12460.24 


30 .Ag? 

II 

2684 75 


25 

11 

2123 30 


15 

II 

12464 48 

2b 

I 

2690.99 


40 

n 

2126 72 

40 

200 

11 

[2466 62 


10 

II 

2695.43 

i 

9 

II 

2131.37 

10 

20 

II 

[2484 88 


8 

II 

2700 8C 


10 

II 

2135.22 


20 A 

II 

[2490.45 


40 

II 

2710 56 

L ... 

16 d 

n 

2137 62 


9 

11 

2495.69 


10 A 

II. 

2718 35 . 

40 

Ii 

2137.71 


15 Lu? 

11 

[2501 99 

10 

30 

11 

12732 7i 

1 8 

40 

II 

2138 32 


10 

H 

2505 46 


10 

II 

2741 72 


20 

II 

2139.96 


25 

11 

2512 04 

2b 

100 

II 

12747 5t 


20 

II 

2141 00 


10 

II 

2512 58 


10 A 

11 

12748 65 

ib 

40 

11 

2144 74 


30 Ag? 

11 

2516 36 


10 

II 

12749. 9f 


10 

II 

2148 07 


8 

11 

2516 83 


30 

11 

12750 47 

50 

200 

II 

2148 92 


lOCu? 

11 

2622.41 

8 

15 

II 

12751 44 

1 

20 

II 

2152 32 


10 A 

11 

2527 86 


10 

II 

2758 99 


10 

II 

2154 16 


.s,. . 

i II 

2536 01 


10 

11 

2760 78 


25 

11 


80 A 

im? 

2537.64 

8 

25 

II 

[2761 38 


25 

n 

2155 51 


40 

II 

2538 68 

30 

40 

II 

[2764 42 


10 

II 

2160 27 


10 A 

II 

2542 82 


8H 

II 

2771 34 


30 

II 

2161.60 

ioo 

250 

II 

2548 73 


8 

II 

2776 28 

10 

50 

[ II 

2163 87 


10 

11 

2652 13 

lb 

40 

II 

2784 66 


30 

n 

2165.19 


8 A 

II 

2552 69 

8 

30 

II 

2788 31 

. 

10 

H 

2174 28 


10 

II 

2555 31 ( 


50 A 

II 

2793 28 


10 

II 

2178 80 


8 A 

u 

2557 24- 

• . . 

8 

11 

2795 62 


10 

II 

2185 69 


100 

11 

2565 56| 


15 

II 

2797 79 


8 

n 

2189 42 


s 

II 

2567.631 

ibe 

300 

III 

2798 21 


10 

II 

2198 14 


20 A 

II 

2571 34, 


20 

11 

2800 04 


15 

II 

2224 45 

20' 

40 

II 

2573 13 


10 

II 

2803 44 


80 

\ II 

2240 09 


25 

II 

2577.68 


30 

II 


lift 

2244 25 


8 A 

II 

2579 58 


200 

III 

2814 53 


10 

11 

2257 01 


40 

ii 

2588.66 


8 A 

II 

2816 96 


40 

II 

2262.25 


30 

II 

2597 26i 


20 

II 

2818 75 


150 

( 11 

2265 65 


50 

II 

2599.16! 


50 

II 


) III? 

2271 12 

8? 

I 

2604 04; 


10 

II 

2821 15 

10 

50 

n 

2282 99 

60 

II 

2610 86 


20 

II 

2824 97 


20 

II 

2283.38 

“s' 

10 

11 

2615.25, 


20 

II 

2830 98 

8 

80 

II 

2283.98 


8 A 

II 

2617.00 


25 

11 

2834 98 


15 

11 

2285.85 


8 A 

II 

2621 131 


100 

III 

2843 01 


10 

II 

2306.33 

8 

100 

II 

2627 041 


20 

II 

2847 18 

10 


I? 

2309.26 


20 

11 

2634 32 


20 

II 

2847 25 


’bOA 

II 

2314.48 


50 

II 

2638-09 


60 

III 

2848 44 


30 

II 

2316.20 


! 

1 II 

2639 44 


15 

II 

2849 33 


8 

II 

2320.80 

*20 

I 

2640 52 


15 A 

II 

2851 12 

20 

100 

II 

2336.47 

i5 A 

ir 

3641 90| 


10 

II 

2853.40 


8 1 

II 

2337 95 


40 

II 

2642 55' 


150 

III 

2854. 12j 


20 

II 

2340 46 


8 A 

II 

2644 31 ; 


40 

II 

2854 49' 


15 

II 

2344.65 

L_J 

20 

1 

II 

2646 45| 


10 

1 

11 

2858.35; 


10 

II 
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8UPPL1MI1ENTAEY TABEEB OF SPECTRA (Continued) 


Ytterbium, Are and Spark Spectrum 


Xair A 

Arc 

Spark 

Spec- 

trum 

Xair A 

Arc 

Spark 

Spec- 

trum 

Xair A 

Arc 

Spark 

Spec- 

trum 

2858 46 


8 

II 

3031 11 

50 

60 

II 

3438 83 


30 

11 

2859 39 


40 

II 

3034 64 


10 

11 

3454 08 

10 

60 

11 

2859 80 

20 

60 

11 

3039 67 


25 

II 

3458 27 


20 

II 

2860 40 


15 

II 

3042 65 


30 

II 

3464 36 

ibo 

20 

1 

2861.21 


60 

11 

3046 48 


15 

II 

3476 31 

30 

8 

1 

2861.31 


50 

11 

3047 06 


9 

II 

3478 84 

15 

80 

II 

2S67.05 

io 

80 

11 

3063 69 


8 

II 

3485 76 


10 

II 

2870.06 


20 

11 

3Q65 04 

10 

50 

II 

3507 83 


15 

II 

2875.90 


15 

II 

3089 11 


20 

11 

3520 28 


30 

II 

2879.16 


10 

II 

3092 64 


40 

II 

3549 82 


15 

II 

2886 26 


10 

11 

3093 87 


25 

II 

3560 33 


15 

II 

2888 03 

8 

40 

II 

3101 36 


20 

11 

3560 71 


30 

II 

2891.38 

100 

200 

II 

3102 07 


10 

11 

3570 56 


10 

II 

2893 63 


15 

11 

3107 79 


30? 

II 

3585 47 

15 

25 

II 

2894 99 


10 d 

II 

3107 91 

15 

100 

11 

3606 47 


25 

11 

2896 91 


10 

II 

3115 33 


30 

11 

3611 30 


8 

II 

2898 34 


20 

II 

3116 71 


9 

II 

3619 81 

8 

30 

II 

2899 72 


20 

II 

3117.81 

15 

50 

II 

3637 76 


15 

II 

2906 34 


40 

11 

3126 06 


40 h 

II 

3669 71 


10 

II 

2909 47 


8 

II 

3132 61 


8 

II 

3670 66 


8 

II 

2911 51 


40 

II 

3136.76 


20 

11 

3675 08 


20 

II 

2914 21 

10 

60 

II 

3140 92 

io 

40 

II 

3690 54 


10? 

II 

2915 27 

10 

40 

II 

3141 72 


15 

II 

3694.19 

500 

1000 

II 

2916 43 


10 

11 

3145 06 


20 

II 

3698 59 


15 

II 

2919 34 

15 

90 

II 

3153 86 


40 

11 

3722 29 


10 

II 

2921.12 


20 

II 

3155 18 


20 

II 

3724.22 


15 

11 

2924 23 


15 

11 

3158.29 


25 

II 

3770 10 

15 


I 

2927 86 


10 

II 

3163 79 


25 

II 

3782 54 


15 

II 

2935.10 


15 

11 

3165.20 


20 

11 

3791 74 

Sh 


I 

2937.18 


10 

11 

3169 05 


30 

11 

3807 54 


15 

II 

2940 51 


25 

II 

3173.77 

.. 

8 

II 

3814 22 


8 

II 

2945.91 

10 

60 

II 

3180 91 


40 

II 

3872 86 

20 


r 

2946 30 

1 

15 

n 

3191.41 


10 h 

II 

3887 31 


8 

11 

2946 77 

1 

8 

II 

3192.88 

‘20 

120 

11 

3900 86 

26 


I 

2950 32 


10 

II 

3195 57 


9 

II 

3904 82 


20 

II 

2955 31 

. ! 

9 

II 

3198.66 


30 1 

II 

3987 98 

2000 ' 

100 

I 

2962.53 


20 

II 

3201 16 

8 1 

60 

11 

3990 89 

40 


I 

2963 21 


10 

II 

3210 11 

1 

10 

11 

4028 27 


'$h 

II 

2963 46 


20 

ii 

3217 19 

! 

20 ' 

II 

4040 09 

' 

8 

II 

2964.75 

8 

30 

II 

3218 33 


15 

II 

4043.06 


Hh 

11 

2966.76 


15 

11 

3225.86: 


20 

11 

4052 28 

8 


I 

2970 56 

100 

150 

II 

3228 63 


15 

II 

4056 18 


10 ■ 

II 

2970 84 


20 

11 

3231.99 


9 

II 

4077 27 


30 

n 

2982 50 


15 

II 

3236 16 


15 

II 

4089.69 

40 ’ 


I 

2983 70 


8 

11 

3239.20 


10 

11 

4097 87 


"s' ’ 

n 

2983 98 

10 

70 

II 

3259 10 


10 

II 

4119.46 


10? 

n 

2985 08 


30 

n 

3261 51 


25 

II 

4135 10 

lb 

60 

u 

2985 87 


9 

II 

3289 36 

’ 400 ' 

800 

II 

4149 07 

40 


I 

2990 36 


15 

II 

3304 57 


10 

II 

4170 11 


20 

II 

2991.86 


20 

11 

3304.76 


10 

11 

4174 57 

10 


I 

2994.81 

io 

80 

II 

3305 73' 


30 1 

II 

4180 82 

40 

100 

11 

2995 86 


10 

II 

3309 38 


8 1 

II 

4186 90' 


10 A 

II 

2998 04 


9 

II 

3319.18 


15 1 

II 

4190 30 


30 

11 

3000 46 


40 

II 

3333.07 


15 

II 

4218 55 


50 

11 

3002.61 

i. 

20 

II 

3342 94 

s’ 


I 

4218 64 

15 


I 

3005 76 

30 

200 

II 

3343 06 


10 

II 

4227 94 


’ 10 ’ 

II 

3009.39 


40 

II 

3347 63 


15 

U 

4231 99 

10 


1 

3010 61 


30 

II 

3375 48 


25 

II 

4234 55 


15 ’ 

II 

3014 46 


30 

n 

3391 10 


9 

U 

4252 53 


20 

II 

3017.56 

io’ 

80 

n 

3436 06 

io’ 


I 

4256 78 


8 

n 

3020.70 


10 

ir 

3428 48 


20 ’” 

II 

4257 66 


15 

11 

3026 67 

io 

1 80 

II 

3431 14 

8* 


I 

4266 99 


8 A 

II 

3029 53 


70 h 

( II 
\ III? 

3438.73 


20 

u| 

4277.73 

Oh 


1 
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SUPPli£M£NTARY TABLES OF SPECTRA (Coiltiliued) 


Yttertiliiiii, Are and Spark Spectrum 


Xair A 

Arc 

Spark 

Spec- 

trum 

Xair A 

Arc 

^ Spark 

1 Spec- 
trum 

Xair A 

Arc 

Spark 

Spec- 

trum 

4305.96 

20 A 


I 

5062 95 


15 

II 

5588 46 

30 

100 

11 

4309 82 

8 


I 

5067 80 

10 


1 

5598 48 

15 


I 

4316.96 

10 

40 

II 

5069 15 

30 


I 

5620.24 


10 

II 

4322 23 


20 

II 

5074 33 

200 


I 

5652 00 

50 

80 

II 

4339 10 


10 

II 

5076.75 

60 


I 

5686 57 


10 A 

11 

4370.81 


40 

II 

5087 64 


10 

II 

5689 92 

10 


I 

4389 76 


10 

11 

5104 43 


50 

11 

5693.71 


10 

11 

4392 83 


15 

II 

5121 61 


15 

11 

5713 75 


10 

11 

4393 75 

30 A 


ir 

5136.00 


50 

II 

5717.30 


15 A 

II 

4402 30 


20 

II 

5147 02 


50 

Ii 

5720 01 

300 

8 

1 

440f) 35 


10 

II 

5173 13 


15 A 

II 

6730 02 


60 

II 

4427 44 

10 A 


I 

5180.36 


10 

II 

5735 80 


15 

II 

4439.21 

100 

10 

I 

5184 18 

8 

30 

U 

5749.92 

8 

10 

II 

4472.43 

20 A 


I 

5196.09 

20 


1 

5755 90 

15 


1 

4482 44 

10 


I 

5200 571 


10 

II 

5767 23 


10 A 

II 

4487 27 


10 

II 

5211.59 

40 


I 

5771 67 

30 

50 

11 

4493 96 


10 

II 

5227 25 

10 


I 

6803 45 

15 


1 

4515 16 

30 

100 

II 

5240.51 

10 

40 

II 

5819.43 


100 

11 

4529 90 

20 


I 

5244 11 

60 


I 

5834.00 

60 A 


I 

4553.58 

10 

40 

II 

5244.65 


10 

II 

5837 15 

50 

150 

11 

4564.00 

50 


I 

5249 84 


8 

II 

5854.52 

30 


I 

4576 21 

200 

10 

I 

5255.68 


8 

II 

5874 70 


30A 

n 

4582 36 

50 


I 

5257.50 

15 

100 

II 

5882 81 


10 

u 

4589.22 

20 


I 

5263 61 


10 

II 1 

5897 22 


100 A 

u 

4590.84 

30 


I 

5277 08 

200 


I ! 

5898 80 


50 A 

11 

4598.37 

10 

50 

II 

5279.56 

15 

100 

II 

5908.36 

20 

30 

II 

4634 04 


15 A 

II 

5300 95 


60 

11 

5920 39 


10 

T1 

4644.54 

10 


I 

5335.15 

i60 

400 

11 

5935.06 


40 

II 

4650 06 

10 


T 

5345 68 

20 

100 

11 

5946.02 


100 

II 

4657 04 

9 A 


I 

5345 82 

10 

50 

II 

5950 98 


8 

II 

4683 83 

8 

40 

n 

5347.21 

40 

200 

11 

5958 70 

10 


I 

4712 82 


30 A 

II 

5351.33 

50 


I 

6987.91 


20A 

11 

4718 66 

20 A 


I 

5352.96 

i 100 

'250 * ‘ 

11 

5989.32 

15 ' 


I 

4726 08 

60 

^0 

II 

5358.65 

! 15 

100 

II 

5991.51 

50 

*150 

II 

4746 70 


15 A 

II 

5359.98 


10 

11 

6007.42 


80 A 

n 

4752 93 


20A 

II 

5363 66 

*25 


I 

6021 97 


15 A 

u 

4781 89 

20b“ 


I 

5368 29 


20"' 

II 

6031.80 

10 


I 

4786 62 

100 

500”' 

II 

5376.99 


10 

II 

6040 80 


“lb 

II 

4816 40 

40 A 


I 

5389.87 

** 8 

30 

II 

6048.43 

15 


I 

4818 38 


*30 

II 

5390.68 

30 


I 

6052.88 

8 

"' 30 ' 

n 

4820 25 

20 

80 

II 

5390.85 

30 


1 

6054 56 

10 


I 

48:34.72 


10 A 

II 

5399.76 


■ 15 ‘ 

11 

6066.48 


20 A 

n 

4836 96 

■ 20 ‘ 

120 

11 

5403.14 

20 


1 

6059.25 

lb* 


I 

4837.47 

1 20 


I 

5414.29 


*20 *' 

II 

6082.40 


10 A 

n 

4848 45 


20 A 

II 

5424.68 


10 A 

u 

6118.40 

lb A? 


I 

4851 17 

“8 

10 

II 

5426 91 


60 

II 

6120.38 


2bA 

u 

4871 16 

8 A 

II 

5432.73 


100 

II 

6146 94 ; 

• i 

15 A 

II 

4894 63 

50 


I 

5449 30 

! *20 

100 

II 

6150 64 

so A 1 


I 

4894 98 


■*10 

II 

5474.05 

10 


I 

6152. 58i 

60 

80 

II 

4903.72 


8 A 

II 

5478.52 

10 

50 

ir 

6190.8r 

! 

15 

II 

4912 38 

20 


I 

5481.94 

60 


I 

6208.11 


20 A 

II 

4931 95 

10 

. i 

I 

5498 86 

. . . . 

’ '20'W 

II 

6223.65 


15 

II 

4935 51 

500 

20 

I 

5505 50 

40 


1 

6246 97 

40 

60 

II 

4936 96 

8 A 


I 

5524 55 

10 


I 

6260.80 


50 A 

II 

4937 22 


100* 

II 

5529 09 


■ 9 ’” 

II 

6274 79 

' *100 ‘ 

150 

u 

4944 09 


20 

II 

5529 95 


8 A 

II 

6286.26 

8 


i 

4966 91 

100 


I 

5539.09 

*200 


I 

6297 38 


15 A 

n 

4974 16 

10 


I 

5547 19 


i5 *’ 

II 

6308 16 

20 " * 

30 

II 

5009 53 

20 

50 

II 

5556.48 

1500 

50 

I 

6336 72 

8 


1 

5014 50 

10 

II 

6562 07 

60 


I 

6345 02 

15 A 


1 

5021 . 14 


10 

II 

5568.11 

20 


I 

6356.40 


50 A 

n 

5027.66 

10 


I 

5580.82 


30 

II 

6400.40 

200 A 


I 

6049.87 


30 A 

ii i 

5586 35 

20 


I 

6417 97 

120 


I 
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SUPPLEMENTABT TABLES OF SPECTRA (Continued) 
Ytterbium, Arc and Spark Spectrum 


Xiut A 

Arc 

Spark 

Spec- 

trum 

Xair A 

Arc 

Spark 

Spec- 

trum 

X»ir A 

Arc 

Spark 

Spec- 

trum 

6432.73 

30 

40 

II 

6727 62 

30 

60 

ir 

7350 09 

40 



6463.15 

10 

100 

II 

6768 70 

80 


I 

7448 33 

30 



6474.74 


50 

II 

6799 61 

1000 

50 

1 

7527 56 

80 


I 

6489.10 

800 

40 

I 

6802 47 


20 

11 

7699 49 

1500 


I 

6489.27 


30 

II? 

6864.26 


10 k? 

11 

7758 03 

10 



6492 74 


50 

II 

6871.54 

10 

I 

7877 30 

15 



6550 19 

10 


I 

6877 94 


S A? 

II 

7895.12 

20 



6585.42 

6607.07 

”20 

20 

II 

I 

6934 04 

15 

10 

( I 
i UI? 

8053 41 
8607.51 

10 

i 8 



6617.06 

10 


I 

6999 87 

15 


i I 

8922.61 

1 20 


” i 

6643.54 

50 


I 

7043 79 

8 



9304.44 

15 

1 


5667.85 

1000 

20 

I 

7176 14 

10 



9349 27 

20 



6678 17 

20 


I 

7244 47 

20 



9760.37 

100 



6699.38 

10 

8 

{ifr 

7305 25 
7313 10 

15 

20 

1 


9799.88 

1 

10 

1 

i 



Yttrium, Arc Spectrum, Yi 

Abridged fioui the list of Meggers and Russell, Jour. Research of B. of S., 
55, 733, 1929. The original list contains 450 lines. All lines of an intensity 
of 8 or above aie included in the following table. 


Xair A 

luteuaily 

Xair A 

Intensity 

Xair A 

Intensity 

— 

Xhir A 

Intonsitv 

2984 . 25 

10 

4475.72 

10 

4845.07 

50 

5648.46 

10 

3552.70 

10 

4476.96 


4852 69 

40 

5706.74 

15 

3592 92 

25 

4477.45 

10 

4859.84 

25 


8 

3620.95 

50 

4487.28 

8 

4893 . 44 

8 


50 

4039.83 

20 

4487.47 

15 

4900.11 

8 

6222.59 

10 

4047.64 

40 

4505.95 

25 

4921 .80 

10 

6402 . 02 

10 

4077.38 

100 

4527.25 

40 

5438.24 

20 


100 

4083.71 

50 

4527.80 

30 

5466 . 40 

50 

6538.59 

15 

4102.38 

i 150 

4596.55 

10 

5468.47 

10 

6557.40 

10 

4128.31 

150 

4643 . 69 

50 

I 5503.47 

10 

6687 . 57 

25 

4142.86 

100 

4658.32 

10 

1 5521.59 

t 10 

6700.71 

15 

4167.52 

50 

4674.84 

45 

i 5527 54 

i 40 

0793.71 

25 

4174.14 

30 

4728.52 

iO 

i 5544.61 

i 15 

7346 . 47 

10 

4220.62 

10 

4752.79 

10 

5577.43 

10 

7563 13 

10 

4235.94 

20 


30 

1 5581.87 

i 30 

8344.43 

10 

4251.19 

10 

4781.04 

10 

1 5606.33 

10 

8450.36 

8 

4302.30 

20 

4786.89 

10 

i 5630.14 

20 

8800.62 

10 

4348.78 

25 

4799.30 

15 

5644.69 

10 

9231.58 

8 

4446 . 63 

8 

4830.87 
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Yttrium, Arc and Spark Spectrum, Yu 

Abridged from the list of Meggers and Russell, Jour. Research of B. of S., 
2, 733, 1929. The original list contains 220 lines. All lines of an intensity 
of 8 or above are included in the following table. 


Xair A 

Arc 

Spark 

Xair A 

Arc 

Spark 

Xair A 

Arc 

Spark 

2243.06 

25 

50 

2854 45 


15 



50 kj 

2840.8 


10 k 

2980 7 


20 hj. 




2898.14 


10 h,l 

3026.5 


■ IWl 




2422.22 

20 

50 



25 hJ 

3114.45 



2460.62 


20 

3053.3 


15 hJ 

3128 8 

1 
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SUPPLEMENTABY TABLES OF SPECTRA (Continued) 


Yttrium* Arc and Spark Spectrum Yu (Continued) 


X»ir A 

Arc 

Spark 

Xair A 

Arc 

Spark 

Xftir A 

Arc 

Spark 

3130 0 


40 h,l 

3710 30 

200 

500 

4465.4 


10 h,l 

3173.07 


100 k,l 

3727 0 


20 k,l 

4682 32 

30 

20 

3179 42 


10 

3747 55 

30 

40 

4786 58 

30 

20 

3195 62 

25 

50 

3774 33 

150 

300 

4823.31 

40 

30 

3200 28 

25 

50 

3770 66 

50 

75 

4854 87 

100 

150 

3203 33 

30 

60 

3782 3 


50A.Z 

4883 69 

150 

200 

3216.70 

60 

100 

3788 70 

ioo 

200 

4900 13 

125 

150 

3242 30 

60 

150 

3792.5 


10 h,l 

4982 13 

15 

15 Z 

3308.4 


20 h,l 

3800.9 


15 A, r 

5087 42 

50 

100 Z 

3319.8 


15 h,l 

3818 34 

40 

60 

5119 12 

10 

20Z 

3327.89 

50 

100 

3832.89 

60 

100 

5123.21 

30 

50Z 

3330.9 


20 h,l 

3848.2 


8 A,Z 

5196 43 


10 Z 

3362.00 


30 h,l 

3878 28 

is 

20 

5200 42 

40 

60 

3448 82 

8 

10 

3896 8 


10 AJ 

5205.73 

50 

80 

3461.0 


20 h.l 

3930 66 

‘l5 

15 

5402.78 

20 

50Z 

3496.08 

'40 

80 

3950.35 

150 

200 

6473.40 

10 i 

20Z 

3508.0 


8h,l I 

3951 59 

10 


5480 75 

10 

15 Z 

3549.02 

*50 

100 

3967 7 


’ 15 AJ 

5497 42 

20 

50 

3584.53 

60 

100 

3982 59 

100 

150 

5509 91 

30 

30Z 

3600.74 

100 

300 

4124.91 

20 

15 

5521.70 


20 

3601.93 

75 

100 

4177 54 

100 

125 

5544.61 

15 

lOf 

3605.4 


10 /»./ 

4199.27 

10 


1 5546.02 

8 

10 Z 

3611.06 

ioo 

200 

4204 69 

20 

10* 

J 5662 95 

50 

200 

3628.71 

60 

100 

4235.73 

40 

20 

1 5728 91 

10 

10 Z 

3633.13 

100 

200 

4309 62 

70 

50 

1 6613.74 

25 

20 

3635.4 


20 AJ 

4368.73 

40 

30 

1 6795 41 

20 

30 

3664.62 

ioo 

160 

4374.94 

200 

300 

1 6896 00 


10 

3668.5 


50 A, Z 

4398 02 

75 

50 

1 7264 19 


10 

3696 6 


25 AJ 

4422 59 

50 

40 

7881.90 

1 20 

10 


Yttrium, Spectrum of Yju 


X*ir A 

Intensity 

X»ir A 

Intensity 

Xair A 

Intensity 

Xair A 

Intensity 

989.211 

1 

2191.22 

1 200 

2284.5 

100 

2414.68 

100 

996.37; 

2 

2200.80 

! 50 

2327.30 

20 

2817.03 

200 

2127.991 

100 

2200.221 

! 30 

1 

2367.25 

200 

2945.92 

150 


Zirconium, Arc Spectrum 

Abridged from the list of Kiess and Kiess, Jour. Research of B. of S. •, 
( 321 , 1931 , The original list contains 1600 lines. All lines of an intensity 
of 8 or above are included in the following table. Intensities are given 
according to the scale adopted by the authors. 


Xair A 

Arc 

Xair A 

Aic 

Xair A 

Arc 

Xair A 

Arc 

2363 . 52 

10 

2579.54 

8 

2985.36 

10 

3132.06 

15 

2367.33 

8 


8 

3011.73 

20 ' 

3133.23 

10 

2374.43 

10 

2706.15 

10 

3029.52 

20 

3136.95 

12 

2380.55 

9 

2709.33 

8 

3085.34 

10 

3139.79 

10 

2384 . 16 

12 

2725.45 

8 

3094.79 

10 

3148.81 

10 

2388 . 00 

8 

2790, 14 

! 12 

3095.82 

10 

3157.82; 

15 

2389 21 

8 

2792.05! 10 

3108.36 

8 

3191.23 

25 

2405.52 

10 

12814.91 

12 

3113.50 

8 

3204.90 

10 

2441.30 

8 

2837.23, 15 

3120.74 

30 

3212.02 

30 

2539 62 

10 

|2875.98 

12 

3131.11 

12 

3234.12 

30 
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SUPrLBMENTABT TABl/ES OF SPECmA (ContInMed) 
ZIreonlutn, Are Spectrum (Continued) 






SUPPLEMENTAE¥ TABLES OF SPBCTBA (Continued) 
Zircokilum» Sp«iic Spectrum 

lLfarid8:ed irvm the list ai Kiess and Kiesa, Jour. Reaearch of B of S. S* 
1205, 1930. All lines of an intensity of 8 or above are included ia the 
following table. Intensities are given according to the scale adopted by 
the authors. 


\air A 

Spark 

Xair A 

Spark 

Xair A 

Spark 

Xai’r A 

Spark 

2095 80 

15 

2810.91 

IS 

8250.44 

20 

3614.79 

18 

2109 66 

12 

2818.76 

20 

3272.21 

8 

3630.03 

10 

2291 15 

1 15 

2825.54 

15 

3273 . 04 

75 

3633.49 

10 

2294.08 

1 12 

2833.90 

8 

8279 26 

65 

3636.46 

8 

2295 53 

10 

2839.34 

10 

8282 84 

12 

3662.14 

8 

2317 27 

15 

2843.53 

10 

3284.72 

20 

3668.46 

8 

2324 77 

15 

2844.67 

15 

3288.81 

10 

3671.28 

20 

2330 38 

18 

2848.17 

8 

3305.15 

15 

3674.74 

40 

2351 69 

12 

2851.98 

12 

3306.27 

25 

3678.91 

10 

2367 45 

2.5 

2869.80 

12 

3313.70 

8 

3697.49 

20 

2361 76 

10 

2877 66 

10 

3314.49 

10 

3698.17 

106 

2372 92 

12 

2903.70 

16 6,1 

3319.03 

8 

3709.27 

60 

2387 17 

16 

2905 22 

15 

3322.99 ! 

10 

3714.77 

15 

2389 52 

8 

2910.26 

8 

3326.81 i 

15 

3727.72 

16 

2392 66 

10 

2015.98 

15 

3334.25 

10 

3731.26 

35 

2419 37 1 

10 

2918.24 

18 

3334.62 

9 

3745.97 

40 

2434 55 

8 

2924.63 

8 

> 3338.41 

10 

3751.60 

75 

2441.97 1 

12 

2926.99 

25 

3340.55 

15 

3757.80 

8 

2449.83 

20 

2931.08 

8 6,1 

3344.80 

15 

3766.83 

25 

2467 43 

20 

2934.62 

12 

3356.08 

18 

3796.47 

20 

2465.87 i 

8 

2936.31 

12 

3357 . 26 

15 

3817.89 

12 

2487.28 

20 

2948.94 

12 

3359 96 

12 

3836.76 

60 

2496.48 i 

15 

2061.46 

10 

3373.42 

8 

3843.08 

30 

2532 47 

20 

2966.77 

20 

j 38fM.71 

15 

3915.94 

25 

2542.09 

18 : 

2962.69 

12 

i 3387 87 

12 

3929.54 

8 

2560.71 

18 

2968.95 

12 

3388.29 

IS 

3034.14 

20 

2567 62 

20 , 

2969.63 

8 

3391.96 

100 

3934.80 : 

20 

2668.85 i 

40 

2976.61 

10 

! 3393.12 

10 

3958.24 

50 

2571 42 1 

50 

2978.07 

12 

3399.36 

10 

3991.14 

40 

2583 38 

IS 

2979.18 

12 

3403.60 

8 

S9«8.98 

30 

2589 02 

15 

2981 . 02 

12 

3404 . 84 

12 

4018.38 

lO 

2630 91 

15 

3003.73 

15 

3408.09 

10 

4024.45 

! 12 

2639 07 

12 

3013.32 

8 

3410.26 

20 

4029.68 

20 

2660 37 

12 

3028 05 

20 

3414.65 

12 

4045.63 

15 

2667.77 

12 

3030.01 

10 

8430.58 

30 

4048.68 

25 

2669.48 

8 

3036 39 


3433.90 

8 

4050.32 

15 

2670 94 

10 

3054 84 

W 

3437.16 

10 

4090.62 

10 

2678 69 

25 

3095.07 

12 

3438.23 

100 

4149.22 

75 

2693 52 

9 

3099.22 

10 

3457 56 

12 

4150.97 

10 

2694 05 

10 

3106 58 

35 

3458 93 

10 

4156.24 

15 

2695.42 

S 

3110.87 

8 

3463.02 

35 

4161.20 

20 

2700 12 

18 

3125.92 

12 

3471.14 

8 

4179.81 

15 

2711.48 

12 

3129.16 

10 

3479.39 

30 

4186.70 

12 

2712 38 

10 

3129 76 

12 : 

3481.14 

35 

4208.99 

30 

2714 22 i 

10 

3133.49 

25 

3483.54 

12 

4211.88 

12 

2722 62 

25 

3138.66 

25 

3496.18 

50 

4231.64 

8 

2726 48 ^ 

15 

3155.68 

10 

3497.90 

12 

4258.95 

12 

2732 72 

15 

3157.00 

10 

3499.56 

8 

4296.74 

8 

2734.84 

20 

3104 32 

20 

3505.47 

15 

4317.32 

12 

2740.49 

8 

3165.98 

10 

3505.67 

12 

4333.28 

15 

2741.54 

8 

3106.29 

8 

3525.81 

8 

4359.74 

10 

2742 54 

20 

3178.10 

15 

3542.65 

25 

4370.96 

8 

2748 86 

20 

3131.58 

8 

3549.51 

10 

4379.78 

9 

2752 21 ' 

20 

3182.86 

35 

3551.94 

18 

4440.45 

10 

2758.80 

20 

3191.98 

12 

3556 .«! 

SO 

4442.99 

85 

2768.73 

15 

3214.19 

40 

3572.47 - 

SO 

4454.80 

10 

2768.84 

16 

3222.48 

15 

3573.09 

8 

4457.42 

8 

2774.16 

12 

3228.81 

15 

3576.88 

SO 

4461.22 

10 

2796.92 

lO 

3231,89 

SO 

3611.90 

15 

4494.41 

8 

2790.16 

8 

3241.01 

25 

3613.08 

12 

4496.96 

15 







4553.96 

12 
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WAVE LENC^THS 
• ^Fitmanr Standard 

Wave len^h of the red cadmium line in air, 760 mzn. pressure 
measures of Benoit. Fabry and Perot 1907, 

•438.4696 \ngstr5in units 

Secondary Standards 
Lines of the Iron Arc 


Selected lines from list by Ch. Fabry: International Critical Tables, p^29. 
Wave lengths in international Angstroms, atmospheric pressure, 16®C. 


Wave-length 

Wave-length 

Wave-length 

Wave-length 

Wave-length 

3370.789 

.3935.816 

4592.655 1 

5282.948 

6066.489 

3399.337 

3977.744 i 

4602.945 

5266.564 

6137.697 

3485.343 

4021.870 

4647.437 

5371.493 

6191.663 

3513.821 

4076.638 

4691.414 

5405.779 

6230.729 

3556.882 

4118.549 

4707.282 

5434.627 

6265.141 

3606.682 

4134.680 

4736.782 

5455.613 

6318.023 

3640.392 

4147.673 

4789.664 

5497.620 

6335.338 

3676.314 

4191.436 

4878.219 

6606.783 

6393 . 606 

3677.630 

4233.609 

4903 318 

5569.626 

6430 852 

3724.381 

4282.406 

4919.001 

5586.763 

6494.985 

3763.616 

4316.087 

6001.872 

5615.652 

6546.246 

3805.346 

4376.933 

6012.072 

5658.825 

6592.920 

3843.261 

4427.313 

5049.825 

5709.396 

6677.994 

3850.820 

4466.556 

5083 343 

6763.013 

6750.157 

3865.527 

4494 . 568 

5110.414 

5857.759 Ni 


3906.482 

4531.152 

5167.491 

5892.882 Ni 


3907.937 

4547.851 

5192.353 

6027.068 



Iron, Wave Lengths In the Ultraviolet Spectrum 

The following table presents the results of interferometer measurements 
made by Meggers and Piumphreys and reported in the Jour. Research of 
B. of S. 18* 543, 1937. The standard iron arc was used as a source and the 
M'ave lengths in air at 15°C. and 76 mm are given in international Angstrdms. 


\»ir A 

Xair A 

Xair A 

X*ir A 

2100.795 

2163.368 

2240.027 

2287 . 632 

2102.349 

2163.860 

2245.661 

2291.122 

2108.966 

2164.547 

2248.858 

2292.5227 

2110.233 

2165.861 

2249.177 

2293.8464 

2112.966 

2172.681 

2253 . 1251 

2294.4059 

2115.168 

2173.212 

2256.861 

2296.9247 

2130.962 

2176.837 

2259.611 

2297.786 

2132.015 

2180.866 

2260.079 

2299.2180 

2135.957 

2183.979 

2264.3894 

2300. 1397 

2138.^9 

2186.890 

2266.063 

2301.6818 

2139.695 

2187.192 

2270.8601 

2.303.4226 

2141.715 

2191.202 

2271.781 

2303.679 

2145.188 

2196.040 

2272.0670 

2308.9971 

2147.787 

2200,7227 

2274.0086 

2313.1022 

2150.182 

2201.117 

2276.0247 

2320.3661 

2151.009 

2207.068 

2277.098 

2327.3940 

2163.004 

2210.686 

2279.922 

2331.3067 

2154.458 

2211.234 

2283 . 663 

2332.7972 

2167.792 

2228.1704 

2284.087 

2338.0052 

2161.577 

2231.211 

2287 . 2477 

2344 2802 
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STANDA&D WAT£ LENOTH8 (Conttnued) 


Iron, Wave Lengths In the Ultraviolet Spectrum 
(Continued) 


XAir A 

Xrif a j 

Xftir A 

Xi«r A 

2364.8888 

2684.6349 \ 

2863.864 

3191.6583 

2369.1039 

2685.8753 

2869.3075 

3196.9288 

2359.997 

2598.3689 

2874.1722 

3200.4741 

2360.294 

2611.8725 

2877.3005 

3205.3992 

2362.019 

2613.8240 

2894.6050 

3215.9398 

2364.8269 

2617.6160 

2895.0352 

3217.3796 

2366.592 

2621 . 6690 

2899.4156 

3222.0682 

2368.595 

2625.6663 

2912.1581 

3225.7883 

2370.497 

2628.2923 

2920.6906 

3236.2226 

2371.4285 

2635.8082 

2929.0081 

3239.4362 

2374.617 

2643 . 9972 

2941.3430 

3244.1887 

2375.193 

2647 . 5676 

2953.9400 

3254.3628 

2379 2766 

2651.7059 

2957.3654 

3257.5937 

2380.7691 

2662.0663 

2959.9924 

3271.0014 

2384.386 

2673 2127 

2965.2551 

3280.2613 

2388.6270 

2679.0608 

2981.4448 

3284.5892 

2389.9713 

2689.2117 

2987.2919 

3286.7638 

2399.2396 

2699.1060 

2990.3923 

3298.1328 

2404.430 

2706.5812 

2999,5123 

3306.971 

2406.6593 

2711.6548 

3003.0311 

3306.356 

2410.5172 

2714.413 

3009.5698 

3314.7421 

2411.0663 

2718.4362 

3015.9129 

3323.7374 

2413.3087 

, 2723 . 5770 

3024 . 0330 

3328.8669 

2431.025 

2727.540 

3030.1491 

3337.6665 

2438.1811 

1 2735.473 

3037.3891 

3340.5659 

2442.5674 

2739.6467 

3040.4281 

3347.9262 

2443.8707 

« 2746.4833 

3047.6059 

3355.2285 

2447.7086 

f 2746.9823 

3055.2631 

3370.7845 

2453.4746 

! 2749.325 

3057.4452 

3380.1111 

2457 . 6966 

1 2765.7366 

3059.0874 

3383.9808 

2466.1479 

^ 2763.1078 

3067.2433 

3396.9772 

2468.8782 

i 2767.5208 

3075.7204 

3399.3343 

2474.8131 

2778.2205 

3083.7419 

3401.5196 

2487.0643 

t 2781.8347 

3091.6777 

3407.4608 

2496.5324 

ii 2797.7751 

3116.6329 

3413.1335 

2607.8987 

1; 2804.6200 

3125.653 

3427 . 1207 

2519.6279 

[ 2806.9840 

3134.1113 

3443.8774 

2530.6938 

: 2813.2861 

3143.9896 

3445.1506 

2542.1007 

I; 2823.2753 

3157.0388 

3465.8622 

2551.0936 

2832.4350 

3160.6582 

3476.7035 

2662.5348 

2838.1193 

3175.4465 

1 3485.3415 

2575.7442 

2845.5945 

3178.0137 

3490.6746 

2576. 1033 

f 2851.7970 

L 

3184.8948 

8497.8418 


Iron, Wave Lengths In the Infrared 

From interferometer measurements by Meggers, Jour. Research of B. of S, 
14, 33, 1935. The integrated light from the iron arc was used as a source. 
Wave lengths in air at 15°C and 760 mm are given as well as the intensity. 


Xair A 

Ii)tenf4ity 

Xair A 

Intensity 

Xair A 

Intensity 

7164.469 

250 

7418.674 

5 

7583.796 

50 

7187.341 

800 

7445.776 

200 

7686.044 

150 

7207.406 

500 

7495 088 

400 

7620.638 

25 

7389.426 

80 

7511.045 

800 

7661.223 

30 

7401.689 

4 

7531.171 

60 

7664.302 

80 

7411.178 

100 

7568.925 

1 

30 

7710.390 

25 


2201 







STANDARD WAVE LENGTHS (ConttBued) 
Iron, Wave Lengths In the Infrared (Continued) 


Xa!r A 

Intensity 

Xntr A 

Intensity 

Xnlr A j 

Intensity 

7748 281 

125 

8387.781 

1200 

9089.413 

30 

7780.586 

300 

8439 603 

20 

9118 888 

25 

7832.224 

400 

8468.413 

300 

9147.800 

2 n 

7912 866 

6 

8514 075 

150 

9210 030 

6 

7937.166 

700 

8526. 685 

8 

9258 30 

10 n 

7945.878 

600 

8582 267 

15 

9350.46 

6 

7994.473 

20 

8611.807 

40 

9359.420 

3 

7998.972 

700 

8621 612 

10 

9362.370 

4 

8028.341 

50 

8661.908 

600 

9372 900 

6 

8046 073 

GOO 

8674 751 

60 

9430 08 

3 

8080 668 

10 n 

8688.633 

1500 

9613 24 

8 n 

8085.200 

500 

8757.192 1 

25 

9569.960 

15 n 

8096.874 

10 

8764.000 

20 n 

9626.562 

12 n 

8198.951 

80 

8793 376 

25 n 

9653 143 

15 

8207 767 

40 

8804.624 


9738.624 

100 

8220.406 

1500 

8824.227 

’ 256 ' 

9753 129 

10 

8232 347 

50 

8838.433 

30 

9763.450 

10 

8239 130 

8 

8866-901 

60 

9763 913 

12 

8248.151 

30 

8945.204 

10 n 

9800.335 

8 n 

8293 . 527 

20 

8975.408 

10 

9861.793 

12 

8327 063 

1200 

8999 . 561 

200 

9889 082 

15 

8331 941 

200 

9012.098 

10 

10065.080 

30 

8330.431 

80 

9079.599 

4 

10146 601 

40 

8360.822 

8 

9088.326 

50 

10216 351 

50 

8365.642 

25 






Helium 

Merrill, Bulletin 14, Bureau of Standards 1917, 


Xnit 

X*ir j 

Xair 

Xnir 

2945.104 

3187.743 

3613.641 

3705.003 

3819.606 

3888.646 
3964.727 
4026.189 i 

4120.812 

4143 759 

4387 928 
4471.479 
4713.143 
4921.928 
5015.675 

5047.736 

5876.620 

6678.149 

7065.188 

7281.349 

From Meggers and Humphreys, Jour 

. Research of B. of S. 13, 293. 1934. 

X«ir A 

Xmir A 

X»ir A 

Xnir A 

10829.081 

10830.250 

10830.341 



Neon 

From Meggers and Humphreys. Jour. Research of B. of S. IS, 293. 1934. 
The source was an “end on“ Geissler tube. Values are given for the wave 
length in air at 15®C and 760 mm pressure, and referred to the primary 
standard (Cd 6438.469G A) and also to the red lines of neon. For complex 
lines the value for the principal comixinent is given. 


X*ir A 

Ne Std. 

i Xaar A 

Cd Std. 

Xair A 
NeStd. 

Xnir A 

Cd Std. 

Xnir A 

Ne Std. 

Xair A 

Cd Std. 

4334.125 

4363.524 

4381.220 

IHRRHMHi 

4395.556 

4422.619 

4424,800 


4425.400 

4433.721 

4460.176 
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STANBASD WAVE LENUTHS (Contlniieall) 

Neon (Continued) 


Xalr A 

N« 8td. 

Xair A 

Cd Std. 

Xair A 

Ne Std. 

Xair A 

Cd Std. 

Xair A 

Ne Std. 

Xair A 

Cd std. 

4466.807 


4957 0334 


5965.474 


4475.656 


4957.122 


5974 . 628 


4483 . 190 


4004 . 930 


5975.5343 

4488.0928 


5005.160 


5987.9069 

4500.182 


5011.003 


6029.9068 

4517.736 


5022 . 870 



6074.3376 

4525.764 


5031.3484 



6096.1630 

4537.751 


5037 . 7606 


6128.4513 

6128.4502 

4540 376 


5074.200 



6143.0627 

4552.598 


5080.383 



6163.5937 

4565 . 888 


5104.705 


6182.146 


4573.759 


5113.676 



6217.2812 

4575 060 


5116.503 

siio.soi 


6266.4952 

4582.036 


5122 257 



6304 . 7893 

4582 450 


5144 9376 



6334 . 4276 

4609.910 


5151.963 



6382 9914 

4614.391 


5154 422 


6402.247 

6402 248 

4617 837 


6156 664 



6506 5277 

4628 309 


5188.612 



6532.8824 

4636.125 


5193.130 



6598.9528 

4636 634 


5193 224 



6678 2766 

4645.416 


5203 8950 



6717 0430 

4649 904 


6208.863 



6929.4679 

4656.3923 


5210 673 


7024.0508 

4661.104 


5222 351 


7032.4134 

7032.4125 

4670 884 


5234 028 


7059.109 

7069.108 

4678.218 


5298 190 


7173.9389 

7173.9390 

4679.135 


5304.756 


7245.1668 

7246.1668 

4687.671 


5326.396 


7438.8990 

7438.8988 

4704.395 


5330 7766 

5330.778 

7488 8722 

7488.8717 

4708.854 


6341 091 

5341 093 

7535.7750 

7536.774 

4715.344 


5343 284 


7544.046 

4725.145 


5355 422 


7943 . 1802 

7943.1^2 

4749.572 


5360 012 


8082.4680 

8082.4585 

4752.7313 


5374 975 


8118 5495 

8118.649 

4758.728 


5400.5619 

6400 6620 

8136 4060 

8136.4058 

4780 338 

. 

5433 649 


8259 380 

4788.9258 


5448.508 


8266.076 

8206! 077 ‘ 

4790 218 


5562 769 


8300.3258 

8300.3257 

4800 111 


5656 6585 


8377.6068 

8377 . 6070 

4810 0625 


6662 547 


8418 4274 

8418.4276 

4817.636 


5689.8164 

5689. si 7 

8495.3600 

8495.3604 

4821.924 


5719.2254 

5719.224 

8591.2584 

8591.2585 

4827 338 


5748.299 

5748 298 

8634 . 6480 

8634.649 

4827.687 


6764.418 

6764 4182 

8654.3835 

8654.363 

4837.3118 


5804 4488 

5804.460 

8679.491 

4862.655 


6820.1548 

5820 1553 

8681 920 


4863 074 




5852.4878 

8780.6223 

8780.62^ 

4865.605 


5872.828 


8783 . 755 

8783.765 

4866 476 



588i ! 8950 

8863 867 

8853.864 

4884.915 
4892 090 


5962 ! 464’ 
6906 429 

5902 . 4634 

8865.759 
9486 . 680 

4928 235 


5913.633 


9535.167 


4939.041 

4944.987 



5944 ‘8340 

9665.424 
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STANDARD WAVE XENGTHS (C«ntlnued) 
Neoui, Ultinviolet Lines 

From Humphreys, Jour. Research of B. of 8. 20* 17, 1938. The source 
was an “end on*' Qeissler tube. Values are given for the wave length in 
dry air at 15®C and 760 mm of Hg pressure and referred to the Krypton 
secondary standards. 


Aair A 

X»ir A 

Xair A 

1 

Xair A 

3369 . 8086 

3450 7653 

3501.2165 1 

3609.1793 

3369.9081 

3454 . 1952 

3510.7214 

3633.6646 

3375.6498 

3460 6245 

3616.1908 1 

3682.2428 

3417.9036 

3464 3389 

3620.4717 1 

3685.7369 

.3418.0066 

3466 6786 

3693.6269 

.3701.2260 

3423.9127 

3472.5711 

8593 6398 

3764.2160 

3447.7029 

3498.0644 

3600 1693 i 

! 


Argon 

From Meggers and Humphreys, Jotir. Reseaieh of B. of S. 13, 293, 1934. 


X*ir A 

Ne Std. 

Xair A 

Cd std. 

Xair A 

Ne Std. 

Xair A 

Cd Std. 

Xair A 

Ne Std. 

Xair A 

Cd Std. 

3948.977 


4887 9465 


7030 262 


4044.4173 


5102 2845 


7067 2170 

7067.2177 

4054.6250 


6187.7458 


7147.0406 

7147.0412 

4158.5896 

4158.5895 

5221 270 


7272.9367 

7272.9356 

4164.1788 

4164.1789 

6252.786 


7372.117 


4181.8826 

4181.8825 

6421 346 


7383 9800 

7383.9800 

4190.7098 

5461 650 


75Q8 . 8676 

7503.8667 


4191.0270 

6495 8720 


7514.6510 

7614.663 

4198.316 

4198 3160 

6506.112 


7635.1063 

7636.1065 

4200.674 

4200 6738 

5658 702 


7723 7597 

7723.761 

4251 . 1842 


6672.548 


7724 2064 

7724.206 

4259.8603 

4269.3607 

6606.732 


7891.076 


4266.2853 

4266.2866 

6650 7034 


7948.1754 

7948.1750 

4272 1680 

4272 1678 

5739 517 


8006.1566 

8006.155 

4300.0996 

4333.5595 

4336.3370 

4300. 1000 
4333.6601 
4336.3363 

5834 263 
5860 315 


8014.7856 
8053 . 307 

8014.786 

6888.592 


8103.6922 

8103.6922 

4345.1666 


6912.084 


8115 3115 

8115.3096 

4363 7936 


5928.806 


8264 6209 

8284.6210 

4423 9936 


6032 124 


8408 208 

8408.207 

4510.7322 

46i6'73^ 

6043.230 


8424 . 647 

8424.646 

4522.3216 


6062 721 


8621.4407 

8621.4406 

4589 2884 


6069 373 


8667.9430 

8667.9435 

4696.0964 


6106.646 


9122 9660 

9122.9664 

4628.4398 


6170.183 


9224.498 

9224.498 

4702.3151 


6173.106 


9364.218 


4762.9381 


6416.315 


9657 7841 


4768.6716 


6752.832 


9784.6010 


4876.2596 


6966.4302 

0905.4304 

10470.061 
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S1P419D4EB WAVE LENGTHS (CMilnued) 
Argroni 

From Humplireys, Jour. Research of B. of S, !80. 17, 1088. The source 
was an “end on” Geissler tube. Values are given for the wave length in 
dry air at 15°C and 760 mm of Hg pressure, referred to the Krypton second' 
ary standards. 


Xair A 

Xmr A 

Xair A 

Xair A 

3319.3446 

3690 8957 

4158.5906 

4272.1690 

3373 481 

3770.3688 

4164.1800 

4300.1011 

3393 7517 

3781 . 3609 

4181 8838 

4333. S612 

3461 . 0780 

3834 6785 

4190.7127 

4335.3380 

8554.3061 

3894 . 6602 

4191.0296 

4345.1682 

3567 . 6565 

3947.5043 

4198.3170 

4510.7333 

3606.5224 

3948.9788 

4200.6751 

4522.3238 

3632.6837 

4044.4182 

4251. J852 

4596.0970 

3634.4605 

4045 . 9658 

4259 . 3618 

4628.4410 

3649.8324 

4054 5254 

4266 2867 

4702 3164 


Krypton 

Meggers, Journal Optical Society of America, 1921. 


Xair A 1 

Xair A 

Xair A 

Xair A 

4273 9696 

4362 . 6422 

4502 354 

6456.290 

4282.967 

4376 122 

4807 065 

7587.414 

4318.552 

4399 969 

5562.224 

7601.544 

4319 580 

4453 9174 

5570 2872 


4355.478 * 

4463 . 690 

5870.9137 



Kryptoni 

From Hunphreys, Jour. Research of B. of S. !80, 17. 1938. The source 
was the “eno on" Geissler tube Values are given for the wave length in 
air at 15®C and 760 mm of Hg pressure. 


Xair A 

Xair A 

Xair A 

Xair A 

3424.9433 

3615.4755 

3796 8839 

4184.4726 

3431.7217 

3628.1570 

3800 5437 

4263 . 2881 

3434 1423 

3632.4896 

3812.2155 

4302.4455 

3495.9900 

3666 3259 

3837.7028 

4410.3685 

3602.6637 

3668.7363 

3837.8162 

4416 8838 

3503 . 8981 

3679 . 5609 

3845.9778 

4418.7626 

3511.8963 

3679.6111 

3982.1699 

4425.1908 

3622 , 6747 

3698 . 0452 

3991 0797 

4550.2985 

3539.6416 

3640.9638 

3773 4241 

3991 2581 

4812.6367 


Titanium, Vacuum Arc Spectrum 

From the measurements by Kiess. Jour. Research of B. of S. 1 , 75, 1928. 
Wave lengths in air at 15®C. 760 mm. 


Xair A 

Intensity 

Xair A 

Intensity 

Xair A 

Intensity 

2941 995 


3076.226 

40 

3130.804 

15 

2948 266 


3078.645 

45 

3148.033 

12 

2966 133 

1 70 ft 1 

30e».027 
1 

60 

3161 766 

20 
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St*ANBJIUI WAVE LENGTHS (€)00ttlllieil) 


Titanium, Vacuum Are Spectrum (Continued) 


1 

Xair A 

Intensity 

X»ir A 

Intensity 

X»ir A 

Intensity 

3168.519 

30 

3694 445 

10 

4282 702 

12 

3186.451 

60 r 

3717 393 

20 

4286.006 

25 

3190 801 

20 

3722.568 

16 

4287 405 

22 

3191.994 

80 R 

3724 570 

20 

4289.068 

25 

3199.915 

100 R 

3725 155 

20 

4294.101 

8 

3202.535 

12 

3729.806 

50 r 

4295.761 

22 

3214 240 

12 

3741 059 i 

60 r 

4298 664 

40 

3217.056 1 

15 

. 3762 860 1 

80 r 

4306.910 

60 

3222.843 

15 

3759.291 

40 

4307 . 900 

12 

3229.397 j 

10 

, 3761 . 320 

40 

4312 861 

7 

3234.517 

60 

3771 . 652 

25 

4314 801 

25 

3236.573 

50 

: 3786.043 

20 

4318 631 

10 n 

3239 037 

40 

3798.276 

6 

4321.656 

8n 

3241.984 

40 

3866.446 

15 71 

4325 . 134 

9 n 

3261.596 

25 

3875 262 

20 n 

4337 916 

10 

3287 657 

10 

3896.243 

30 n 

4346 104 

5 

3292.078 

20 

3900 546 

50 

4360.487 

4 

3314 422 

10 

3904.786 

40 n 

4369 682 

6 n 

3318 024 

8 

3913.464 

40 

4372.383 

3 

3322.936 

20 

3914 334 

36 

4393.925 

8 

3326 . 762 

5 

3921 423 

30 

4396.031 

25 

3329.455 

20 

3924 527 

50 

4399 767 

6 

3332 in 

8 

3929.875 

40 

4417.274 

16 

3335 192 

20 

3947 770 

40 

4421 764 

6 

3340.344 

15 

3948 670 ! 

60 

4422 823 

JO 

3341 .875 

50 r 

3966 336 1 

60 

4426 064 

10 

3349 399 

40 

3968 206 1 

80 

4427 . 098 

40 

3354 634 

60 r 

3962.851 1 

35 

4430 366 

7 

3358 271 

10 

3964 269 1 

35 

4434.003 

15 

8361.213 

40 

3981 761 1 

70 R 

4436 586 

4 

3370 436 

40 r 

3989.768 1 

80 R 

4440 345 I 

10 

3371.447 

80 R 

3998 635 { 

100 R 

4443 . 802 

25 

3377 . 577 

30 r 

4008 926 1 

35 

4449.143 j 

30 

3380.278 

15 

4013 587 

12 n 

4450.896 I 

25 

3S83.761 

40 

4015 377 

12 n 

4453.312 1 

30 

3385 944 

40 r 

4017 771 

15 n 

4463 708 

20 

3387 834 

15 

4024 . 573 

36 

4456 321 

30 

3394 574 

15 

4026.639 

26 n 

4457 428 

40 

3444 306 

15 

4030.512 

25 n 

4466 807 

20 

3461 496 

20 

4035 828 

10 

4468.493 

25 

3477 181 

15 

4065.011 

20 

4471 238 

20 

3480 525 

12 

4058 139 

7 

4474 . 862 

8 

3491 053 

8 

4060.263 

20 

4481 261 

30 

3504 890 

8 

4065.094 

15 

4482 688 

10 

3510 840 

10 

4078 471 

30 

4489 089 

20 

3535 408 

10 

4082 466 

20 

4496 146 

20 

3547 029 

15 

4099.166 

8 

4601 270 

25 

3696.048 

10 

4112 708 

20 

4503 762 

4 n 

3598 714 

15 

4122 143 

10 

4612 734 

40 

3610 154 

12 

4127 531 

15 

4518 02C 

50 

3624 826 

8 

4137.284 j 

10 n 

4522 798 

40 

3635 462 

80 r 

4150.963 

10 

4527.305 

35 

3641 330 

10 

4159.634 

9 

4533 238 

80 

3642 676 

80 r 

4163 644 

8 

4644 . 688 

30 

3646 198 

12 

4171 897 

5 

4648 764 

36 

3653 497 

100 r 

4186 119 

25 

4549 . 622 

25 

3664 592 

15 

4237 889 

7 

4552 . 453 

35 

8658.097 

20 

4249.114 

5 n 

4666.486 

30 

3660 631 

12 

4256.025 

8 7« 

4559.920 

6 

3668.965 

16 

4258 523 

4 n 

4563 761 

15 

3671 672 

20 

4263 134 

16 

4671.971 

15 

3685 192 

40 

4274.584 

15 

4699 . 226 

5 

3689.916 

15 

4281.371 

10 

4617 . 269 

30 
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W4TE LENGTHS (Comtlttiiefl) 


TitMtum, yacaum Arc ^ectrmn (Contliined) 


X»ir A 

i Intensity 

Xair A 

Intensity 1 

Xttir A 

Intensity 

462a 098 

25 

5014.185 

25 

5612.529 

25 

4629.336 

13 

6014.277 

25 

5665.476 

9 

4646.193 

12 

5016 162 

20 

6644 137 

18 

4656.468 

25 

6020.028 

25 

6648 570 

5 

4667 . 685 

25 

5022.871 

25 

6662 . 154 

12 

4675 118 

10 

5024 . 842 

20 

6675 413 

9 

4681 908 

30 

5025 . 570 

18 

5689.465 

10 

4691 336 

20 

6036 908 

26 

5715 123 

9 

4698.766 

20 

5036 468 

25 

5739 464 

9 

4710.186 

18 

5038 400 

26 

5766.330 

4 n 

4716.295 

4 

5039 959 

22 

5774 037 

6 n 

4731.172 

9 

6052 . 879 

8 

5786.979 

5 n 

4742 791 

20 

6062.112 

7 

5804 266 

5 n 

4768.120 

25 

6064 654 

26 

6866 . 453 

35 

4769.272 

25 

6087 056 

8 

5899 296 

25 

4778 269 

10 

5113 448 

10 

5903.317 

5 

4792.482 

10 

6120.420 

12 

5918.548 

10 

4799 797 

12 

5145 465 

12 

5922.112 

IS 

4806.416 

12 

5147 483 

10 

5937.806 

6 

4820 410 

20 

6173 742 

30 

5941.755 

12 

4840 874 

25 

5192 971 

36 

5953.162 

30 

4866 012 

20 

6210.386 

40 

5965.828 

30 

4868 264 

18 

6224 301 

16 

5978.643 

26 

4870 129 

20 

6224 928 

8 

5999 . 668 

8 

4886 082 

20 

6265 967 

10 

6064 631 

9 

4899 910 

20 

6283 441 

8 

6085 . 228 

20 

4913 6t6 

20 

6296.781 

4 

6091.175 

20 

4919 867 

10 

6297 236 

6 

6126 217 

20 

4921 768 

12 

5298 429 

4 

6258.103 

40 

4928 342 

12 

6369.635 

4 

6268.706 

60 

4938 283 

8 

5389 996 

3 

6261.101 

35 

4976 344 

10 

5397.093 

4 

6303 754 

10 

4978.191 

10 

5409.609 

6 

6312 240 

16 

4981.732 

60 

5429 139 

6 

6336 104 

8 

4991 067 

60 

6477 . 695 

8 

6366 354 

8 

4997 099 

8 

5481 426 

6 

6546 . 276 

20 

4999 604 

46 

5488 210 

6 

6554 . 226 

30 

6007 209 

40 

5490.151 

12 

6566.066 

25 

6009 652 

7 

5603 . 897 

8 

6743.124 

10 


Xenon 


Meggers, Journal Optical Society of America. 1921 


Xn-ir 

XaIr 

Xair 

4500 978 

4624 275 

4807 019 

4624.680 

4671 225 

4829.705 

4582.746 

4697 020 

4844.333 

4603 028 

4734.154 

4923.246 
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SVAIflkAKD WAVE LENGTHS (Coatluued) 
Wave Lengths In Hie Vacuum Ultraviolet 

J. C. Boyce, Rev. Med. Phys, 13, 34, (1941) 


Copper (Shenstone, 1936) 


XA 

Inten- 

sity 

P.E. in 
.001 A 

XA 

Inten- 

sity 

P.E. in 
.001 A 

XA 

Inten- 

sity 

P.E. in 
.001 A 

685.139 1 

8 

2 

1065.781 

20 

1 

1393.126 

10 

2 

685.396 

2 

2 

1066.133 

20 

2 

1399.355 

3 

2 

724.487 

15 

2 

1069.193 

50 

2 

1402.776 

15 

2 

735.519 

20 

2 

1088.393 

20 

2 

1442.136 

15 

2 

736.031 

25 

2 

1106 446 

3 

2 

1444.131 

2 

2 

810.997 

15 

2 

1109 742 

1 

2 

1473 976 

25 

2 

813.882 

20 

2 

1185 899 

2 

2 

1496 686 

35 

4 

826.995 

30 

2 

1214.553 

1 

2 

1517.630 

20 

2 

866.440 

5 

2 

1219.332 

1 

2 

1519.491 

50 

2 

876 719 

20 

2 

1241.961 

2 

1 

1535.004 

25 

2 

883.837 

5 

2 

1248 790 

5 

2 

1540.391 

30 

2 

884.824 

5 

2 

1250.045 

10 

2 

1541.701 

75 

2 

911 654 

1 

2 

1265 504 

15 

1 

1558.344 

30 

2 

912.022 

0 

2 

1266.308 

10 

1 

1565.925 

40 

2 

992 . 951 

25 

1 

1274.069 

3 

2 

1566.411 

40 

2 

1001.010 

8 

1 

1274.463 

3 

2 

1569.216 

10 

2 

1004.053 

30 

1 

1275.570 

30 

2 

1590.164 

40 

3 

1008 568 

30 

1 

1281.458 

8 

4 

1593.557 

60 

3 

1011 433 

2 

1 

1297 . 549 

2 

2 

1598 402 

^2 i 

8 

1012.595 

25 

1 

1298.394 

15 

2 

1602 387 

40 1 

3 

1018 705 

50 

1 

1299 . 267 

10 

2 

1604.848 

20 1 

3 

1019 652 

15 

1 

1308.296 

30 

2 

1606 834 

40 

3 

1022.100 

5 ! 

1 

1309.463 

15 

2 

1608.638 

25 

3 

1027.830 

50 

1 

1314.147 

15 

2 

1610.298 

15 

3 

1028 326 

25 

1 

1314 335 

30 

2 

1617.914 

20 

3 

1031.764 

8 

i 1 

1325.511 

! 3 

2 

1621 426 

60 

3 

1035.160 

8 

1 1 

1326.394 

10 

2 

1649.457 

25 

3 

1036.468 

60 

1 1 

1350.592 

15 

2 

1656.326 

20 

3 

1039.345 

60 

i 2 

1351.837 

25 

2 

1660.005 

20 

3 

1044.742 

80 1 

j 1 

1355 304 

15 

2 

1663.003 

30 

3 

1049.363 

20 

1 2 

1359 010 

20 

2 

1944.586 

25 

4 

1049.754 

50 

1 1 

1359.935 

! 5 

2 

1970.489 

15 

4 

1054.690 

60 1 

1 1 

1362 598 

20 

2 

1979.947 

50 

4 

1055.795 

40 

2 

1363.501 

I 5 

2 

1989.849 

30 

4 

1058.796 

40 1 

2 

1370.558 

2 

2 

2000.339 

60 

4 

1059 094 

60 j 


1371 840 

! 20 

2 

1 

1 
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STANDiyRP WATE LENGTHS (ConHnued) 


Iron (Green, 1939) 


Intensities 

Intensities 


Intensities 


XA 

Schuler 

tube 

Spark 

XA 

i 

SchUlerj 

tube 

Spark 

XA 

Schiller 

tube 

Spark 

1660.273 

1 


1637.398 

15 

2 

1702 044 

25 

25 

1669 084 

20 

2 

1640 . 160 

12 

2 

1709.661 

0 


1663 788 

25 

2 

1643 . 576 

15 

2 

1712 998 

20 

26 

1666 821 

20 

1 

1662.482 

0 


1718 100 

2 


1668 017 

8 


1654.476 

5 

i 

1720 611 

20 

20 

1569.674 

12 


1668.771 

15 

2 

1724.962 

8 

1 

1670 244 

20 

1 

1659.479 

20 

10 

1726.391 

12 

8 

1572 754 

1 


1663.220 

15 

2 

1815 411 

0 

i 1 

1573 826 

6 


1670.990 

1 


1818 516 

2 

1 

1574.769 

0 


1674 264 

2 

i’ 

1826.994 

1 

1 

1674.921 

20 

1* 

1676.864 

1 


1833.073 

0 


1577.167 

1 


1685.952 

5 

i 

1842 . 283 

0 


1684.949 

15 


1686 464 

8 

1 

1848 771 

12 

2 

1612.806 

20 

8 

1691 272 

8 

1 

1861.626 

1 


1623.090 

8 

1 

1693.476 

0 


1869.744 

16 

io 

1626.620 

20 

8 

1693 935 

0 


1898.536 

10 

2 

1632 665 

1 


1696.794 

8 


1903 . 384 

1 


1633 906 

16 

2 

1699 196 

o 


1904.785 

15 

5' 







2001.025 

30 

30 


Hydrogen Helium 


(Paschen, 1929) (He II)(Paschen, 1929) 


XA 

X.. I 


1 

X.\ 

XA 

XA 

923 148 
926.222 

930 745 

937 799 

949 739 
972.632 
1026.717 
1215.664 


234 3462 
237 3297 
243.0244 
256 3145 
303 7788 

949.326 

958.696 

972.109 

992.361 

1026.270 

1084 . 940 
1216.129 
1640.409 


Carbon, Nitrogen, Oxygen (More and Rieke, 1936) 


El. 

XA 

Int. 

I El. 

XA Int. 

El. 

XA 

Int. 

O II 

832 . 764 

0 

N I 

1176 502 

1 

C II 

1335 703 

18d 

O II 

833 . 332 

1 

N I 

1199 550 

7 

N I 

1494.670 

4 

O II 

834.467 

2 

N I 

1200 218 

6 

C I 

1660.313 


O I 

990 205 

4d 

N I 

1200 707 

6 

C I 

1660.702 

IM 

O I 

990 794 

3 

O I 

1217 643 

2 

C I 

1666 271 

8d 

O I 

999.493 

2 

O I 

1302 174 

8 

C I 

1666.994 

15d 

N II 

1083.996 

2 

O I 

1304 868 

8 

C I 

1657.388 

5d 

N II 

1084.582 

3 

0 I 

1306 023 

6 

C I 

1657.908 

8d 

N I 

1134.168 

3 

C I 

1328.820 

3 

C I 

1658 135 

8d 

N I 

1134.417 

3 

C I 

1329 099 

5 




N I 

1134.979 

4 

C II 

1334 534 

15d 
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PER^TENT UNES OF THE EHEMEIITS 

Spectra of the neutral atom, the singly iani*ed atom, and the doubly 
ionized atom are indicated by I, II, and III, respectively. The moat sensitive 
lines are indicated by an asterisk (*). The symbol “D” preceding the 
intensity indicates the discharge-tube spectrum. Wave lengths are given 
in International Angstrom units. 

Wave lengths and intensities of lines between 2000 and 9999 Angstroms 
have been given according to the M.I.T. Wavelength Tables. 


Arranged by Elements 


Element 

W ave 
length 

Intensity 

Element 

Wave 

length 

Intensity 

Arc 

Spark 

Arc 

Spark 

A 

I 

*1048.26 



Ba 

II 

2304.235 

60 


80 



1066.70 





2335.269 

60 


100 



6965.430 


D 400 



3891 785 

18 


25 



7067.217 


D 400 



4130.664 

50 


60 



7503 . 867 


D 700 



*4554 042 

1000, 


200 



8115 311 


D 5000 



4934 086 

400 


400 

Ag 

I 

*3280.683 

2000 

1000 

Be 

I 

*2348 610 

2000 


50 



3382.891 

1000 

700 



2650.781 

25 





5209.067 

1500 

1000 



3321.013 

50 





5465.487 

1000 

500 



3321 086 

100 



Ag 

II 

2246.412 

25 

300 



3321.343 

1000 


30 



*2437.791 

60 

500 

Be 

II 

*3130 416 

200 


200 

A1 

I 

3082 155 

800 

800 



3131 072 

200 


150 



3092 713 

1000 

1000 

Bi 

I 

2061 70 

300 


100 



3944 032 

2000 

1000 



2270 578 

100 


40 



*3961 527 

3000; 

2000 



2780 521 

200 


100 

A1 

II 

1671 0 





2809.625 

200 


100 



1856.00 





2897 975 

500 


500 



1858.13 





2988 298 

300 


300 



1862 48 





2989 029 

250 


100 



2631 553 


40 



*3067 716 

3000 


2000 



*2669.166 

1 3 

100 



4722 552 

1000 


100 



2816 179 

10 

100 

Bi 

II 

1909 41 






6231 76 


30 

Br 

I 

1540 8 






i 6243.36 


100 



1633.8 




Al 

III 

1 1854 67 



Br 

II 

*4704 . 86 


D 

250 



[ 1862 90 





4785.50 


D 

400 

As 

I 

1889.9 





4816 71 


D 

300 



*1890.5 



C 

I 

*2478.573 

400 

D 

400 



1936 9 



C 

II 

13.34 54 






1972 0 





1335 72 






2288 12 

250 

5 



2836 710 



200 



2349 84 

250 

18 



2837 602 



40 



2369.67 

40 




4267.02 



350 



2370.77 

50 

3 



4267.27 



500 



2456 53 

100 

8 

C 

III 

2296 89 



200 



2780.197 

75 

75 

Ca 

1 

*4226.728 

500 


50 



2860 452 

50 

50 



4425 441 

100 





2898 71 

25 

40 



4434 960 

150 



Au 

I 

*2427 95 

400 

100 



4454.781 

200 





2675 95 

250 

100 



4455 880 






2802.19 


200 



4456.62 




B 

I 

2496.778 

300 

300 

Ca 

II 

3158.869 

100 


300 



*2497.733 

500 

400 



3179.332 

100 


400 

B 

II 

1362 46 





*3933.666 

600 


600 



3451.41 

5 

30 



3968 468 

500 


500 



3452 33 



Cb 

I 

*4058.938 

looo! 


400 

Ba 

I 

3071.591 

100 

50 



4079 . 729 

5oo; 


200 



5424 616 

100 

30 



4100.923 

300 


200 



5519.115 

200 

60 



4123.810 

2(X) 


125 



*5535.551 

1000 

200 



4137.095 

100 


60 



5777.665 

500 

100 

Cb 

II 

*3094.183 

100 


1000 
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PEBSISTENT LINES OF TME MiEMENTS (CiMltllitted^ 


Arrangsd bt Elbmbnts (Continued) 


Element 

Wave 

length 

Intensity 

Element 

Wave 

length 

Intensity 

Arc 

Spark 

Arc 

Spark 

Cb 

II 

3130 

786 

100 


100 

Dy 

I 

4077 

974 

150 

100 



3163 

402 

15 


8 1 



4167 

966 

50 

12 



3194 

977 

30 


300 



4211. 

719 

200 

15 



3225 

479 

150 


800 

Er 

I 

3499 

104 

18 

15 

Cd 

I 

*2288 

018 

1500 


300 



3692 

652 

20 

12 



3261 

057 

300 


300 



3906 

316 

25 

12 



3403 

653 

800 


500 

Eu 

I 

*4594 

02 





3466 

201 

1000 


500 

Eu 

II 

4129 

737 

150 

50 



3610 

510 

1000 


500 



*4205 

046 

200 

50 



6438 

4696 

2000 


1000 

F 

I 

6856 

02 


D 1000 

Cd 

II 

*2144 

382 

50 


200 



6902 

46 


D 500 



2265 

017 

25 


300 

Fe 

I 

3581 

20 





2312 

84 

1 


200 



*3719 

935 

i 1000 

700 



2573 

09 

3 


150 



3737 

133 

1000 

600 



2748 

58 

5 


200 



3745 

564 

500 

500 

Ce 

II 

4012 

388 1 

60 


20 



3745 

903 

150 

100 



4040 

762 

70 


5 



3748 

264 

500 

200 



4165 

606 

40 


6 

Fe 

II 

*2382 

039 

40 

100 



*4186 

599 

80 


25 



2395 

.625 

50 

100 

Cl 

I 

1379 

G 






2404 

882 

50 

100 



1396 

Tj 






2410 

517 

50 

70 

Cl 

II 

4794 

54 


D 

250 



2413 

309 

60 

100 



4810 

06 


D 

200 

Ga 

I 

2874 

244 

10 

15 



4819 

46 


D 

200 



2943 

637 

10 

20 

Co 

I 

*3453 

605 

3000 


200 



4032 

982 

1000 

500 



3465 

800 

2000 


25 



*4172 

056 

2000 

1000 



3529 

813 

1000 


30 

Gd 

I 

3646 

196 

200 

150 

Co 

II 

*2286 

156 

40 


300 



3768 

406 

20 

20 



2307 

857 

25 


50 

Ge 

I 

*2651, 

.178 

40 

20 



2363 

787 

, 25 


50 



2651 

675 

30 

20 



2378 

622 

‘ 25 


50 


i 

2709 

626 

30 

20 



2388 

918 

10 


35 



3039 

064 

1000 

1000 



2519 

822 

40 


200 



3269 

494 

300| 

300 



3405 

120 

2000 


150 



4226 

670 

200 

50 

Cr 

I 

*4254 

346 

5000 


1000 

H 

I 

1215. 

.7 





4274 

803 

4000 


800 



4861 

327 


D 500 



4289 

721 

i 3000 


800 



6562 

79 


D 3000 



5204 

518 

! 400 


100 

He 

I 

584.4 





5206 

039 

! 500 


200 



*3888 

646 


D 1000 



5208 

436 

1 500 


lOO 



5875 

618 

' 

D 1000 

Cr 

II 

*2835 

633 

1 100 


400 

He 

II 

I 303 

8 





2843 

252 

1 125 


400 



1640 

5 





2849 

838 

! 80 


150 



i 4685 

75 


D 300 



2855 

676 

1 60 


200 

Hf 

I 

1 2898 

259 

i ' 50 

12 



2860 

934 

I 60 


100 



2904. 

408 

30 

6 

Cb 

I 

4555 

355 

2000 


100 



2916 

481 

50 

15 



4593 

177 

i 1000 


50 



1 2940 

772 

i 60 

12 



*8521 

10 

5000 





3072 

877 

I 80 

18 



8943 

50 

2000 





4093 

161 

25 

20 

Cu 

I 

*3247 

540 

6000 


2000 

Hf 

II 

2513 

028 

25 

70 



3273 

962 

3000 


1500 



2516 

881 

35 

100 



5105 

541 

500 





*2641 

406 

40 

125 



5153 

235 

600 





2773 

357 

25 

60 


1 

5218 

202 

700 





2820 

224 

40 

100 

Cu 

11 

*2135 

976 

25 


500 



3134 

.718 

80 

125 



2192 

260 

25 


500 

Hg 

I 

♦1849 

68 




1 

2246 

095 

30 


500 



2536 

.519 

2000 

1000 

Dy 

I 

4000 

454 

400 


300 



3650.146 

200 

500 



404 5 

983 

150 


12 



1 3654 

.833 


D 200 
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PfiESISTENT LINES OF TJSE MiEMENTS (Contlniied) 


Arbanqed by Elembstts (Continued) 



H 

Intensity 

Element 

Wave 

length 

Intensity 

Arc 

Spark 



Hg I 

3663 276 

500 

400 

Mn II 

*2576.104 

300 

2000 


4046 561 

20C 

300 


2693.729 

200 

1000 


4358.35 

300C 

500 


2605.688 

100 

500 


5460.740 


D 2000 

Mo I 

*3798.252 

1000 

1000 

Hg II 

1649 8 




3864 110 

1000 

500 


1942 3 




3902 963 

1000 

500 

Ho I 

3748.17 

6C 

40 

Mo II 

*2816 154 

200 

300 


3891.02 

200 

40 


2848 232 

125 

200 

Ho II 

2936 . 77 


1000 


2871.608 

100 

100 

I I 

1782 9 




2890 994 

30 

50 


2062.38 


D 900 


2909 116 

25 

40 

I II 

5161.188 


D 300 

N I 

1199 5 




5464 61 


D 900 


1200.2 



In I 

3039 356 

iooo 

500 


1200.7 




3256 090 

1500 

600 


*4099 94 


D 150 


3258.564 

500 

300 


4109 98 


D 1000 


4101 773 

2000 

1000 

N II 

5666 64 


D 300 


*4511.323 

5000 

4000 


5676 02 


D 100 

Ir I 

2543.97 




6679 56 


D 500 


2849.725 

40 

20 

N III 

989.8 




2924 792 

25 

15 


991 6 




*3220 780 

100 

30 


4097 31 


D 100 


3437.015 

20 

15 


4103 37 


D 80 


3513 645 

100 

100 

Na I 

3302 323 

600 

300 

K I 

4044.140 

800 

400 


3302.988 

300 

160 


4047.201 

400 

200 


6682 657 

80 



*7664 907 

9000 



5688 224 

300 



7698.979 

5000 



*5889 . 953 

9000 

1000 

Kr I 

5570 2895 


D 2000 


5895.923 

5000 

500 


5870.9158 


D 3000 

Nd I 

3951 154 

40 

30 

La I 

5455.146 

‘266 

1 


4177 321 

15 

25 


5930.648 

250 



*4303 573 

100 

40 


*6249.929 

300 


Ne I 

735 95 



La II 

*3949 106 

1000 

800 


743 73 




4077.340 

600 

400 


5400.662 


D 2000 


4123.228 

500 

500 


5832 488 



Li I 

3232.61 

1000 

500 


5852.488 


D 2000 


4603.00 

800 



6402.246 


D 2000 


6103.642 

2000 

300 

Ni I 

'*'3414.765 

iooo 

60 


*6707.844 

3000 

200 


3492.956 

1000 

100 

Lu I 

4518 57 

300 

40 


3515 054 

1000 

50 

Lu II 

*2615 43 




3524 541 

1000 

100 


2894 84 

60 

200 

Ni II 

2216 47 




2911 39 

100 

300 


2253 . 86 

100 

300 


3397 07 

50 

20 


2264 457 

150 

400 


3472.48 

50 

150 


2270.213 

100 

400 


3554.43 

50 

150 


*2287.084 

100 

500 

Mg I 

*2852.129 

300 

100 

0 I 

1302.27 




3829 350 

100 

150 


1304.96 




3832 306 

250 

200 


1306 12 




3838.258 

300 

200 


*7771.928 

• « • • 

D 1000 


5167.343 

100 

50 


7774 138 


D 300 


5172.699 

200 

100 


7775 433 


D 100 


5183 618 

500 

300 

Os I 

*2909 061 

‘566 

400 

Mg II 

*2795 53 

150 

300 


3058 66 

500 

500 


2802 . 695 

150 

300 


3262 290 

500 

50 

Mn I 

*4030 755 

600 

20 i 


3267 946 

400 

30 


4033.073 

400 

20 1 


3301 . 56 




4034.490 

260 

20 


3752 54 
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PERSISTENT LINES OP THE ELEMIfflTS (ConttnoedJ 


Arsano£0 by Elkmemts (Continued) 


Element 

Wave 

length 

Intensity 

Element 

Wave 

length 

Intens ty 

Arc 

Spark 

Arc 

Spark 

Os 

I 

3782.20 




Ru 

I 

*3498.942 

500 


200 



4420.468 

400 


100 



3596 . 179 

30 


100 

P 

I 

1774.8 




Ru 

II 

2678.758 

100 


300 



1782.7 






2692.065 

8 


200 



1787.5 






2712.410 

80 


300 



2136.8 






2945 668 

60 


300 



2149.8 






2965.546 

60 


200 



2534.01 

60 

D 

20 



2976 . 586 

60 


200 



2535.65 

100 

D 

30 

S 

I 

1807.4 






2536.38 






1820.5 






2553.28 

80 

D 

20 



1826.4 






2554.02 






4694.18 


D 

oOO 



2554.93 

60 

D 

20 



4695.45 


D 

30 

Pb 

t 

2169.994 

1000 


1000 



4696.25 



D 

15 



2614.178 

200 


80 



9212.91 


D 

200 



2833.069 

500 


80 



9228 11 


D 

200 



3639.580 

300 


50 



9237 . 49 


D 

200 



3683.471 

300 


50 

Sb 

I 

*2068.38 

300 


3 



*4057.820 

2000 


300 



2175 890 

300 


40 

Pb 

II 

1682.4 






2311.469 

150 


50 



*2203.505 

50 


5000 



2528.535 

300 


200 



5608.8 


D 

40 



2598.062 

200 


100 

Pd 

I 

*3404.580 

2666 


1000 



2877.915 

260 


150 



3421 24 

2000 


1000 



3232 499 

160 


250 



3516.943 

1000 


500 



3267 . 502 

150 


150 



3609.548 

1000 


700 

Sc 

I 

3907.476 

125 


25 



3634 695 

2000 


1000 



*3911 810 

150 


30 

Pd 

11 

*2296.53 






4020.399 



20 



2488.921 

10 


30 



4023.688 

100 


25 



2498 784 

4 


150 



5671.80 






2505.739 

3 


30 

Sc 

II 

*3613.836 

40 


70 



2658.722 

20 


300 



3630.740 

50 


70 



2854.581 

4 


500 



3642.785 

60 


50 

Pr 

I 

4062.817 

150 


50 

Se 

1 

*1960.2 




Pr 

II 

*4179 422 

200 


40 



2039.851 

» . . . 

D 

1000 



4189.518 

100 


50 



2062.788 


D 

800 



4225.327 

50! 


40 



4730.78 1 


D 

1000 

Pt 

I 

2659.454 

2000 


500 



4739 03 1 


D 

800 



2830.295 

1000 


600 



4742.25 


D 

500 



2929.794 

800 


200 

Si 

I 

2506.899 

*300 


200 



2997.967 1 

1000 


200 


1 

2516 123 1 

500 


500 



*3064.712 

2000 


300 



2528.516 

400 


500 

Ra 

I 

*4825 91 


D 

800 



*2881 . 578 

500 


400 

Ra 

II 

*3814.42 


D 2000 


i 

3905 528 

20 


15 



4682.28 


D 

800 

Si 

II 

1526 S3 




Rb 

I 

4201.851 

2 (m 


500 



*1533.55 






4215.556 1 

1000 


300 

Sm 

I 

*4296.75 






*7800.227 

9000 



Sm 

II 

3568.27 






7947.60 i 

5000 





4390.865 

150 


150 

Re 

I 

*3460.47 

1000 





*4424.342 

300 


300 



4889.17 

2000 





4434.321 

200 


200 

Rh 

I 

3323.092 

1000 


200 

Sn 

I 

*2839.989 

300 


300 



3396.86 

1000 


500 



2863.327 

300 


300 



*3434.893 

1000 


200 



3009.147 

300 


200 



3657.987 

500 


200 



3034.121 

200 


150 



3692.357 

500 


150 



3175.019 

600 


400 

Hn 

I 

7055 42 


D 

400 



3262.328 

400 


300 



7450.00 


D 

600 



4524.741 

500 


50 

Ru 

I 

3436.737 

*300 


150 

Sn 

III 

*2152.22 
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nsSlSfl^T liBSm of the SLEM^raS (CottUmied) 


Akaakobd bt £l»kkbkt8 (Contintted) 


Siement 

Wave 

length 

Intensity 




Arc 

Spark 




Sr 

I 

*4607. S3 1 

■M 


V 

I 

4389.974 

80 

60 



4832 075 

200 

8 

V 

II 

*3093 108 

»iTr 

400 



4672 493 

25 




3102 299 

70 

300 



4962 263 

40 




3110 706 

70 

300 

Sr 

II 

3380 711 

150 




3118.383 

70 

200 



3464 57 





3125, 284 

80 

200 



3474 887 

80 


w 

I 

4008.753 

4^ 

45 



*4077 714 

H ( iJ 




4294 614 

SO 

50 



4215 524 





*4302.108 

60 

60 



4305.447 

40 


w 

II 

*2204.49 



Ta 

I 

*3311 162 

»M«1 




2397 . 091 

18 

30 



3318 840 

125 

35 



2589.167 

15 

25 



3406.664 

■1^ 

18 



8215.560 

10 

9 

Tb 

I 

3509 17 

Will] 




3613.790 

10 

SO 



3561,74 

^4tin 


Xe 

I 

1295 8 





3848.75 

100 

200 



1469 . 9 





3874 18 





4500.977 


D 500 

Te 

I 

*2142.75 

60 




4624.276 


D 1000 



2383.25 





4671.226 


D 2000 



2385 76 

600 


Y 

I 

4643.695 

50 

100 



2530.70 


D 30 



*4674.848 

80 

100 



2769,67 


D 30 



5466 . 47 



Th 

I 

3538.75 



Y 

II 

3242.280 

60 

100 



3601.040 

8 

10 



3600.734 

100 

300 




8 

8 



3633 . 123 

50 

100 

Th 

II 



40 



*3710.290 

80 

150 

Ti 

I 

3635.463 

WOllJ 




8774.332 

12 

100 





125 1 



3788.697 

30 

30 




500 


Yb 

I 

3289 . 37 

500 

1000 





125 



*3987 . 994 

1000 

500 





100 

Yb 

II 

*3694 . 203 

500 

1000 





80 

Zq 

1 

*2138.56 

800 

500 





40 



3282.333 

500 

300 



5014 25 





3302.588 

800 

1 300 

Ti 

II 

*3349 . 035 

125 

800 



3345.020 

800 

! 300 



3361.213 

Kcn 

600 



4680.138 

300 

200 



3372,800 

80 

400 



4722 159 

400 

300 



KtFSlfClHI 

70 




4810.534 

400 

300 

Tl 

I 

amiijvil 

400 

300 1 



6362.347 

1000 

500 



2918.32 

KQSj 

200 

Zn 

II 

*2025.51 

200 

200 



3229.75 

2000 

800 I 



2061.91 

100 

100 



8519.24 

2000 

1000 



2502.001 

20 

400 



8775.72 

E22i 

1000 1 



2557.958 

10 

300 



*5350.46 


2000 

Zr 

I 

3519.605 

100 

10 

Tm 

I 

3462.21 

200 




3547.682 

200 

12 



3761.333 





*3601 . 193 

400 

15 



3761.917 


120 



4687.803 

125 


Tm II 

*3848.02 





4710.075 

60 


V 

I 

3552. 172 

8 

12 



4739.476 

100 




3672.579 

8 

15 



4772.312 

100 




4241.669 

40 

50 



4815.62 



V 

I 



100 

Zr 

II 

*8391.975 

300 

400 








I 3438.230 

250 

200 



3185.396 


400 



8496.216 

100 

100 



*4379.238 





3572.473 

00 

80 



4384.722 

125 

126 j 
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PEESISTISNT LINES OF THE IXiEMENTS (Oontiauetf) 

Abram OBD bt Wave Lbkgths 


Wave 

length 

Element 

Intensity 

Wave 

length 

Element 

Intensity 

Arc 

Spark j 

Arc 

Spark 

303 8 

He 

II 




*2138 56 

Zn 

I 

800 

500 

584 4 

He 

I 




*2142 75 

Te 

I 

60 


735 95 

Ne 

I 




*2144 382 

Cd 

II 

50 

200 

743 73 

Ne 

I 




2149 8 

P 

I 



989 8 

N 

III 




*2152 22 

Sn 

II 



991 6 

I N 

III 




2169 994 

Pb 

I 

1000 

1000 

*1048 26 

A 

I 




2175 890 

Sb 

I 

300 

40 

1066 70 

A 

I 




2192.260 

Cu 

II 

25 

500 

1199 5 

N 

I 

( 



*2203 . 505 

Pb 

II 

50 

5000 

1200 2 

N 

I 




*2204 49 

W 

II 



1200 7 

N 

I 




2216 47 

Ni 

II 



1215 7 

H 

I 




2246 412 

Ag 

11 

25 

300 

1295 8 

Xe 

I 




2246.995 

Cu 

II 

30 

500 

1302 27 

0 

I 




2253.86 1 

Ni 

IT 

100 

300 

1304 96 

0 

I 




2264.457 | 

Ni 

II 

150 

400 

1306 12 

O 

I 




2265 017 j 

Cd 

II 

25 

300 

1334 54 

C 

II 




2270 213 1 

Ni 

II 

100| 

400 

1335 72 

C 

II 




2276 578 

Bi 

I 

100 

40 

1362 46 

B 

II 




*2286.156 

Co 

II 

40 

300 

1379 6 

Cl 

I 




*2287 084 

Ni 

II 

100 

500 

1396 5 

Cl 

I 




*2288 018 

Cd 

1 

1500 

300 

1469 9 

Xe 

I 




2288 12 

As 

I 

260 

5 

1526 83 

Si 

II 




*2296 . 53 

Pd 

11 



nSSS 55 

Si 

II 




2296 89 

C 

111 


200 

1540.8 ! 

Br 

I 




2304 235 

Ba 

II 

60 

80 

1633 8 

Br 

I 




2307 857 

Co 

11 


50 

1640 5 

He 

II 




2311.469 

Rb 

I 

150 

50 

1649 8 

Hg 

II 




2312 84 

CM 

II 

1 

200 

1671 0 ! 

A1 

II 




2335 269 

Ba 

II 

60 

100 

1682 4 

Pb 

II 




*2348 610 

Be 

I 

2000i 

50 

1774 8 ! 

P 

I 




2349 84 

As 

I 

250 

18 

1782.7 

P 

I 




2363.787 

Co 

II 

25 

50 

1782 9 

I 

I 




2369 67 

As 

1 

40 


1787 5 1 

P 

I 




2370 77 

As 

I 

50 

3 

1807 4 1 

S 

I 




2378.022 

Co 

II 

25 

50 

1820 5 

s 

I 




*2382 039 

Fe 

II 

40 

! 100 

1826 4 

s 

I 




2383 25 

Te 

I 

500 

i D 300 

’■1849 6 

Hg 

I 




2385 76 

Te 

I 

600 

[ D 300 

1854 67 

A1 

III 

1 



2388 918 

Co 

II 

10 

35 

1856 00 

Al 

II 




2395 . 625 

Fe 

II 

50 

100 

1858 13 

Al 

11 




2397 091 

W 

II 

18 

30 

1862 48 

Al 

II 




2404.882 

Fe 

II 

50 

100 

1862 90 

Al 

HI 




2410.517 

Fe 

II 

50 

! 70 

1889 9 

As 

I 




2413 309 

Fe 

II 

60 

1 100 

'1890 5 

As 

I 




*2427.95 

Au 

I 

400 

100 

1909 41 

Bi 

II 




*2437 791 

Ag 

II 

60 

500 

1936.9 

As 

1 




2456 53 

As 

I 

100 

8 

1942 3 

Hg 

11 




*2478 573 

C 

I 

400 

D 400 

*1960 2 

Se 

I 




2488 921 

Pd 

II 

10 

30 

1972 0 

As 

I 




2496 778 

B 

I 

300 

300 

>■2025 51 

Zn 

n 

200 


200 

*2497 . 733 

B 

I 

600 

400 

2039 851 

Se 

I 


D 

1000 

2498 784 

Pd 

II 

4 

150 

2061 70 

Bi 

I 

*300 


100 

2502.001 

Zn 

II 

20 

400 

2061 91 

Za 

II 

100 


100 

2505 739 

Pd 

II 

3 

30 

2062 38 

I 

I 


D 

900 

2506 899 

Si 

I 

300 

200 

2062 788 

Se 

I 


D 

800 

2513 028 

Hf 

II 

25 

70 

•■2068 38 

Sb 

I 

300 


3 

2516.123 - 

Si 

I 

500 

500 

*2135 976 

Cu 

II 

25 


600 

2516 881 

Hf 

II 

35 

100 

2136 8 

P 

I 




1 2519.822 

Co 

II 

40 

200 


2215 



hmm OF THE ELEMEMTS (Cototlntted) 

Akhakoed by Wave Lengths (Continued) 


W ave 
length 


2528.516 

2528.535 

2530.70 

2534 01 

2535 65 

2536 38 
2536 519 
2543.97 

2553 28 

2554 02 
2554.93 
2557.958 
2573.09 

•*'2576 104 
2589.167 
2593 729 
2598 062 
2605 688 
2614 178 
*2615 43 
2631 553 
’*'2641.406 

2650 781 
*2651.178 

2651 575 

2658 722 

2659 454 
*2669.166 

2675 95 
2678 758 
2692 065 
2709 626 
2712.410 
2748 58 
2767 87 
2769 67 
2773 . 357 
2780 197 
2780.521 
*2795.53 
2802 19 
2802.695 
2809.625 
*2816 154 
2816.179 
2820 224 
2830 295 
2833.069 
*2835 633 
2836 710 
2837.602 
*2839 989 
2843 252 
2848.232 
2849.725 
2849.838 
*2852.129 
2854 581 
2865.676 


Element 



r 

Sb 

I 

Te 

I 

P 

I 

P 

I 

P 

1 

Hg 

I 

Ir 

I 

P 

I 

P 

I 

P 

I 

Zn 

II 

Cd 

II 

Mn 

II 

W 

II 

Mn 

II 

Sb 

I 

Mn 

II 

Pb 

I 

Lu 

II 

A1 

II 

Hf 

II 

Be 

I 

Ge 

I 

Ge 

I 

Pd 

II 

Pt 

I 

A1 

II 

Au 

I 

Ru 

II 

Ru 

n 

Ge 

I 

Ru 

ii 

Cd 

II 

T1 

I 

Te 

I 

Hf 

II 

As 

I 

Bi 

I 

Mg 

II 

All 

I 

Mg 

II 

Bi 

1 

Mo 

11 

A1 

II 

Hf 

11 

Pt 

I 

Pb 

I 

Cr 

II 

C 

II 

C 

11 

Sn 

I 

Cr 

11 

Mo 

11 

Ir 

I 

Cr 

11 


I 

II 

Cr, 

n 


Intensity 

1 

Wave 

Element 

Intensity 

Arc 

Spark 

length 

Arc 

Spark 

400 

1 500 

2860 452 

As 

I 

50 

1 50 

300 

1 200 

2860 934 

Cr 

II 

60 

100 


D 30 

1 2863.327 

Sn 

I 

300 

300 

50 

D 20 

2871 508 

Mo II 

100 

100 

100 

D 30 

2874 244 

Ga 

I 

10 

15 



2877 915 

Sb 

I 

250 

150 

2000 

1000 

*2881.578 

Si 

I 

500 

400 



2890 994 

Mo II 

30 

50 

80 

D 20 

2894 . 84 

Lu 

II 

60 

200 



2897 975 

Bi 

I 

500 

500 

60 

D 20 

2898.259 

Hf 

I 

50 

12 

10 

300 

2898 71 

As 

I 

25 

40 

3 

160 

2904.408 

Hf 

I 

30 

6 

300 

2000 

*2909 061 

Os 

I 

500 

400 

15 

25 

2909.116 

Mo II 

25 

40 

200 

1000 

2911 39 

Lu 

II 

100 

300 

200 

100 

2916 481 

Hf 

I 

50 

15 

100 

500 

2918 32 

T1 

I 

400 

200 

200 

80 

2924 792 

Ir 

I 

25 

15 



2929 794 

Pt 

I 

800 

200 


40 

2936 77 

1 Ho 

II 


1000 

40 

125 

2938 298 

Bi 

1 

300 

300 

25 


2940 772 

Hf 

I 

60 

12 

40 

20 

2943 637 

Ga 

I 

10 

20 

30 

1 20 ! 

2945 668 

Ru 

II 

60 

300 

20 

300 

2965 546 

Ru 

11 

60 

200 

2000 

500 

2976 586 

Hu 

11 

60 

200 

3 

100 1 

2989 . 029 

Bi 

I 

250 

100 

250 

100 

2997 967 

Pt 

1 

1000 

200 

100 

300 

3009.147 

Sn 

I 

300 

200 

8 

200 1 

3034 121 

Sn 

I 

200 

150 

30 

20 1 

3039 064 

Ge 

1 

1000 

1000 

80 

300 1 

3039 356 

In 

1 

1000 

500 

5 

200 1 

3058 60 

Os 

1 

500 

500 

400 

300 

*3064 712 

Pt 

I 

2000 

300 


D 30 1 

*3007.716 

Bi 

I 

3000 

2000 

25 

60 1 

3071.591 

Ba 

I 

100 

50 

75 

75 

3072.877 

Hf 

I 

80 

18 

200 

100 

3082 155 

A1 

1 

800 

800 

150 

300 

3092.713 

Al 

I 

1000 

1000 


200 

*3093.108 

V 

II 

100 

400 

' 150 

300 

*3094 183 

Cb 

II 

100 

1000 

200 

100 

3102 299 

V 

11 

70 

300 

200 

300 

3110 706 

V 

II 

70 

300 

10 

100 

3118 383 

V 

11 

70 

200 

40 

100 1 

3125 284 

V 

11 

80 

200 

1000 

600 1 

*3130 416 

Be 

II 

200 

200 

500 

80 1 

3130 786 

Cb 

II 

100 

100 

100 

400 1 

3131 072 

Be 

II 

200 

150 


200 1 

3134 718 

Hf 

II 

80 

125 


40 1 

3158.869 

Ca 

II 

100 

300 

‘366 

300 1 

3163.402 

Cb 

II 

15 

8 

125 

400 { 

3175.019 

Sn 

I 

500 

400 

125 

200 1 

3179.332 

Ca 

II 

100 

400 

40 

20 I 

3183.406 

V 

1 

200 

100 

80 

150 1 

3183.982 

V 

I 

500 

400 

300 

100 1 

3185.396 

V 

I 

5fX) 

400 

4 

500 1 

3194.977 

Cb 

II 

30 

300 

60 

200 1 

3215 560 

W 

I 

10 

9 
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PERSISTENT ULNBS OF THE ESLEMENTS (Contllilltid) 


Arbakgbd bt Waves Lesnqths (Continued) 


Wave 

length 

Element 

1 Intensity 

Wave 

length 

Element 

Intensity 

Arc 

Spark 

Arc 

Spark 

-^3220 

780 

Ir 

I 

100 

30 

3474.887 

Sr 

IT 

80 

50 

3225 

479 

Cb 

II 

150 

800 

3492.956 

Ni 

I 

1000 

100 

3229 

75 

Tl 

I 

2000 

800 

3496.210 

Zr 

II 

100 

100 

3232 

499 

8b 

I 

150 

250 

♦3498.942 

Ru 

I 

500 

206 

3292 

61 

Li 

I 

1000 

500 

3499 104 

Er 

I 

18 

15 

3242. 

280 

Y 

TI 

60 

100 

3509.17 

Tb 

I 

200 

200 

*‘3247 

540 

Cu 

I 

5000 

2000 

3513 645 

Ir 

1 

100 

100 

3256 

090 

In 

I 

1500 

600 

3615.064 1 

Ni 

I 

1000 


3258 

564 

In 

I 

500 

300 

3516.943 ! 

Pd 

1 

1000 

500 

3261 

057 

Cd 

I 

300 

800 

3519.24 

Tl 

1 

20()^ 

1000 

3262 . 

290 

Os 

I 

500 

60 

3519.605 1 

Zr 

1 

100 

10 

3262 

328 

8n 

T 

400 

300 

3524.541 

Ni 

1 

1000 

100 

3267 . 

502 

Sb 

I 

150* 

150 

3529.813 1 

Co 

I 

1000 

30 

3267 

945 

Os 

T 

400, 

30 

3538.75 

Th 

I 


50 

3269 

494 

Ge 

I 

300 

300 

3547.682 

Zr 

I 

200 

12 

3273 

962 

Cu 

I 

3000 

1500 

3552.172 

U 

I 

8 

12 

’*3280 

683 

Ag 

I 

2000 

1000 

3554.43 

Lu 

II 

60 

150 

3282 

333 

Zn 

I 

500 

300 

3561.74 

Tb 

I 

200 

200 

3289 

37 

Yb 

I 

500 

1000 

3568.27 

Sm 

II 



3290. 

59 

Th 

II 


40 

3572.473 

Zr 

II 

60 

80 

3301. 

56 

Os 

I 



3581 20 

Fe 

I 



3302. 

323 

Na 

I 

600 

300 

3596 179 

Ru 

I 

30 

100 

3302 

588 

Zn 

I 

800 

300 

3600.734 

Y 

II 

100 

300 

3302. 

988 

Na 

I 

300 

150 

3601.040 

Th 

I 

8 

10 

^33ll 

162 

Ta 

I 

300 

70 

*3601 . 193 

Zr 

I 

400 

15 

3318 

840 

Ta 

I 

125 

35 

3609 548 

Pd 

1 

1000 

700 

3321 

013 

Be 

T 

50 


3610.510 

Cd 

I 

1000 

500 

3321 

086 

Be 

I 

100 


3613.790 

W 

II 

10 

30 

3321 

343 

Be 

I 

1000 

30 

*3613.836 ! 

Sc 

11 

40 

70 

3323 

092 

Rh 

I 

1000 

200 

3630.740 

Sc 

II 

50 

70 

3345 020 

Zn 

I 

800 

300 

3633.123 

Y 

II 

50 

100 

*'3349 

035 ' 

Ti 

II 

125 

800 

3634.695 

Pd 

1 

2000 

1000 

3361 

213 1 

Ti 

II 

100 

600 

3635.463 

Ti 

I 

200 

100 

3372. 

800 

Ti 

II 

80 

400 

3639 580 

Pb 

I 

300 

50 

3380 711 

Sr 

II 

150 

200 

3642 675 

Ti 

I 

300 

125 

3382 

891 

Ag 

I 

1000 

700 

3642.785 

Sc 

II 

60 

50 

3383. 

,761 

Ti 

II 

70 

300 

3646.196 

Gd 

I 

200 

150 

*‘3391 

975 

Zr 

II 

300 

400 

3650.146 

Hg 

I 

200 

[ 500 

3396 

85 

Rh 

I 

1000 

500 

3653 496 

Ti 

I 

500 

I 200 

3397 

07 

Lu 

II 

50 

20 

3654.833 


I 


D 200 

3403 

653 

Cd 

I 

800 

500 

3657.987 

Rh 

I 

500 

200 

‘3404.580 

Pd 

I 

2000 

1000 

3663.276 

Hg 

I 

500 

400 

3405 

120 

Co 

I 

2000 

150 

3672.579 

U 

I 

8 

15 

3406 

664 

Ta 

I 

70 

18 

3683.471 

Pb 

I 

300 

50 

"3414 

765 

Ni 

I 

1000 

50 

3692.357 

Rh 

I 

500 

1.50 

3421 

24 

Pd 

I 

2000 

1000 

3692.652 

Er 

I 

20 

12 

\3434 

893 

Rh 

I 

1000 

200 

*3694.203 

Yb 

II 

500 

1000 

3436 

737 

Ru 

I 

300 

150 

*3710.290 

Y 

II 

80 

ISO 

3437 

015 

Ir 

I 1 

20 

15 

*3719.935 

Fe 

I 

1000 

700 

3438 

230 

Zr 

II 

250 

200 

3737.133 

Fe 

I 

1000 

600 

3451 

41 

B 

II 

5 

30 

3745.564 

Fe 

I 

500 

600 

3452 

33 

B 

II 



3745.903 

Fe 

I 

150 

100 

^3453 

.505 

Co 

I 

3000 

200 

3748.17 

Ho 

I 

60 

40 

"3460 

.47 

Re 

I 

lOOO! 


3748.264 

Fe 

I 

500 

200 

3462 

.21 

Tm 

I 

200 

100 

3752.54 

Os 

I 



3464 

57 

' Sr 

II 

200 

200 

3761 . 333 

1 Tm I 

250 

150 

3465 

800 

Co 

I 

2000 

25 

3761.917 

Tm I 

200 

120 

3466 

201 

Cd 

I 

1000 

600 

3768.405 

Gd 

I 

20 

20 

3472 

48 

Lu 

II 

50 

150 

3774 332 

Y 

II 

12 

100 
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PBRSISTENT LINES OF THE ELEMENTS (Continued) 

Arbanobd bt Wave Lenothb (Continued) 


Wave 

length 

Element 

Intensity 

Wave 

Element 

Intensity 

Arc 

Spark 

length 

Arc 

Spark 

3775.72 

T1 I 

3000 

1000 

1 4130 664 

Ba 

II 

50 


60 

3782 20 

Os I 



4137.095 

Cb 

I 

100 


60 

3788.697 

Y II 

30 

30 

4165 606 

Ce 

II 

40 


6 

*8798 252 

Mo I 

1000 

1000 

4167 966 

Dv 

1 

50 


12 

*3814 42 

Ra II 


D 2000 

*4172.056 

Ga 

I 

2000 


1000 

3829 350 

Mg I 

100 

150 

4177.321 

Nd 

I 

15 


25 

3832 306 

Mg I 

250 

200 

*4179.422 

Pr 


200 


40 

3838 258 

Mg I 

300 

200 

*4186.599 1 

Ce 

II 

80 


26 

^3848 02 

Tm II 



4189.518 

Pr 

II 

100 


50 

3848 75 

Tb I 

100 

200 

4201 851 i 

Rb 

I 

2000 


600 

3864 110 

Mo I 

1000 

500 

*4205.046 

Eu 

II 

200 


60 

3874 18 

Tb I 

200 

200 

4211.719 

Dv 

1 

200, 


15 

*3888.646 i 

He I 


D 1000 

4215.524 

Sr 

II 

3001 


400 

3891 02 

Ho I 

200 

40 

4215.556 

Rb 

I 

1000 


300 

3891 . 785 

Ba II 

181 

25 

4225.327 

Pr 

II 

50i 


40 

3902.963 

Mo I 

10001 

500 

4226.570 

Ge 

I 

200| 


50 

3905 528 

Si I 

20 

15 

*4220.728 

Ca 

I 

I 500 


60 

3906 316 

Er I 

25: 

12 

4241.669 

U 

1 

40, 


50 

3907.470 

Sc I 

1251 

25 

*4254 346 

Cr 

I 

1 5000 ; 


1000 

*3911.810 

Sc I 

1501 

30 

4267.02 

c 

a 

• • • -i 


350 

*3933 668 

Ca II 

000 

600 

4267 27 

1 C 

II 



500 

3944 032 

A1 I 

2000 

1000 

4274 803 

Cr 

1 

4660 


800 

*3949, 106 

La II 

1000 

800 

4289.721 

Cr 

I 

3000 


800 

3951 154 

Nd I 

40 

30 

4294.614 

W 

I 

50 


50 

*3961 527 

A1 I 

3000 

2000 

*4296.75 

Sm 

I 




3968 468 

Ca ir 

500 

500 

*4302. 108 

W 

I 

60 


60 

*3987.994 

Yb I 

1000 

500 

*4303 573 

Nd 

I 

lOOi 


40 

4000 454 

D y I 

400 

300 

4305 447 

Sr 

n 

40 



4008 753 

^ I 

45 

45 

4368 35 

Hg 

I 

3000 


500 

4012.388 

Ce II 

60 

20 

*4379.238 

V 

1 

200 


200 

4019.137 

Th I 

8 

8 

4384.722 

V 

I 

125 


125 

4020.399 

Sc I 

50 

20 

4389 974 

V 

I 

80 

i 

60 

4023 688 

Sc I 

100 

25 

4390.865 

Sm 

II 

150 


150 

*4030 755 

Mn I 

500 

20 

4420 468 

Os 

I 

400 


100 

4032 982 

Ga I 

1000 

500 

*4424 342 

Sm 

II 

300 


300 

4033 073 

Mn I 

400 

20 

4425 441 

Ca 

I 

100 



4034 490 

Mn I 

250 

20 

4434 321 

Srn 

11 

200 


200 

4040.762 

Ce II 

70 

5 

t 4434.960 

Ca 

1 

150 

I 


4044 140 

K I 

800 

400 

4454 781 

Ca 

I 

200 



4045 983 

Dy I 

150 

12 

4455 880 

Ca 

I 




4046 561 

Hg I 

200 

300 

4466.62 

Ca 

I 




4047.201 

K I 

400 

200 

4500.977 

Xe 

I 


D 

500 

*4057 820 

Pb I 

2000 

300 

*4511.323 

In 

I 

5000 


4000 

*4058.938 

Cb I 

1000 

400 

4518.57 

Lu 

1 

300 


40 

4062 817 

Pr I 

150 

50 

4524.741 

Sn 

I 

500 


50 

4077 340 

La ir 

600 

400 

*4554.042 

Ba 

11 

1000 


200 

♦4077.714 

Sr 11 

400 

500 

4555.355 

Cs 

I 

2000 


100 

4077 974 

Dy 1 

150 

100 

4593.177 

Cs 

1 

1000 

i 

50 

4079 729 

Cb 1 

500 

200 

*4594.02 

Eu 

I 




4093.161 

HI II 

25 

20 

4603.00 

Li 

I 

800 



4097 31 

N III 


D 100 

*4607.331 

Hr 

1 

1000 


50 

*4099 . 94 

N I 


D 150 

4624.276 

Xe 

I 


D 1000 

4100.923 

Cb I 

’360 

200 

4643.695 

Y 

I 

“50 


100 

4101.773 

In I 

2000 

. 1000 

4671.226 

Xe 

I 


! D 2000 

4103.37 

N III 


D 80 

*4674.848 

Y 

I 

"so 


100 

4109 98 

N I 


D 1000 

4680.138 

Zn 

I 

300 


200 

4123.228 

La II 

'560 

500 

4682.28 

Ra 

n 


D 

800 

4123.810 

i Cb I 

200 

125 

4686.76 

Be 

II 


D 

300 

4129.737 

Eu II 

150 

50 

4687.803 

Zr 

I 

125 
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PERSISTENT LINES OF THE ELEMENTS (Continued) 


Arranged bt Wave Lbkgths (Continued) 


Wave 

length 

Element 

Intensity 

Wave 

length 

Element 

Intensity 

Arc 

Spark 

Arc 

Spark 

4694.13 

S 

I 


D 

500 

5466 47 

Y 

I 



4695.45 

s 

I 


D 

30 

5519.115 

Ba 

I 

200 

60 

4696 25 

s 

I 


D 

15 

*5535.551 

Ba 

I 

mum 

200 

*4704 . 86 

Br 

II 


D 

250 

5570.2895 

Kr 

I 


D 2000 

4710 075 

2r 

I 




5608.8 

Pb 

II 


D 40 

4722 159 

Zn 

I 

400 


300 

5666.64 

N 

II 


D 300 

4722 . 552 

Bi 

I 

1000 


100 

5671.80 

Sc 

I 



4730.78 

Se 

I 


D 1000 

5676.02 

N 

II 


D 100 

4739.03 

Se 

I 


D 

800 

5679.56 

N 

II 


D 500 

4739 478 

Zr 

T 




5682.657 

Na 

1 

80 


4742 25 

Se 

I 


D 

500 

5688 224 

Na 

I 

300 


4772 312 

Zr 

I 

100 



5777.665 

Ba 

I 

500 

100 

4785.50 

Br 

II 


D 

400 

5832.488 

Ne 

I 



4794.54 

Cl 

TI 


D 

250 

5852.488 

Ne 

I 


D 2000 

4^10 06 

Cl 

II 


D 

200 

5870 91. >8 

Kr 

I 


D 3000 

4810.534 

Zn 

I 

400 


300 

5875.618 

He 

I 


D 1000 

4815 62 

Zr 

I 




*5889 953 

Na 

I 

9000 

1000 

4816 71 

Br 

II 


D 

300 

5895.923 

Na 

I 

5000 

500 

4819 40 

01 

TI 


D 

200 

5930.648 

La 

I 

250 


4825.91 

Ra 

I 


D 

800 

6103.642 

Li 

I 

2000 

300 

4832 075 

Sr 

I 

200 


8 

6231.76 

Al 

II 


30 

4861 327 

n 

I 


D 

500 

6243 36 

Al 

II 


100 

4872 493 

Sr 

I 

25 



*6249.929 

La 

I 

300 


4889 17 

Re 

T 

KIIII!1 



6362.347 

Zn 

I 

1000 

500 

4934 086 

Ba 

TI 

400 


400 

6402.246 

Ne 

I 


D 2000 

4962 203 

Sr 

T 




6438 4696 

Cd 

I 

2000 

1000 

*4981.733 

Ti 

I 

300 


125 

6562 79 

H 

I 


D 3000 

4991 .066 

Ti 

I 

Mm 


100 

*6707 844 

Li 

I 

3000 

200 

4999 510 

Ti 

I 



80 

6856 02 

F 

I 


D 1000 

5007.213 

Ti 

I 



40 

6902.46 

F 

I 


D 500 

5014 25 

Ti 

I 




6965 430 

A 

I 


D 400 

5105 541 

Cu 

I 




7055.42 

Rn 

I 


D 400 

5153.235 

Cu 

I 

600 



7067.217 

A 

I 


D 400 

5161.188 

1 

II 


D 

300 

7450 00 

Rn 

I 


D 600 

5167 343 

Me 

I 

100 


50 

7503.867 

A 

I 


D 700 

5172 699 

Mg I 

200 


100 

*7664 907 

K 

1 

wmi 


5183.618 

Mg I 

500 


300 

7698.979 

K 

I 



5204 518 

Cr 

I 

400 


100 

*7771.928 

O 

I 


D 1000 

5206 039 

Cr 

I 

500 


200 

7774.138 

O 

I 

.... 

D 300 

5208 436 

Cr 

I 

500 


100 

7775.433 

O 

I 


D 100 

5209 067 

Ag 

I 

1500 


1000 

*7800.227 

Rb 

I 



5218.202 

Cu 

I 

700 



7947.60 

Rb 

I 



^5350.46 

TI 

I 

5000 


2000 

8115.311 

A 

I 


D 5000 

5400.562 

Ne 

I 


D 2000 

*8521.10 

Cs 

I 

Eggs 


5424 616 

Ba 

I 

100 


30 

8943 . 50 

Cs 

I 

2000 


5455 146 

La 

I 

200 


1 

9212.91 

8 

I 



D 200 

5460 . 740 

Hg I 


D 2000 

9228.11 

S 

I 


D 200 

5404 61 

I 

II 


D 

900 

9237.49 

S 

I 


D 200 

5465.487 

Ag 

1 

1000 


500 
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INDEX OF EEFBACTIOX 

Indices of refraction for elements, inorganic, metal-organic and organic 
compounds and minerals will be found in the tables of physical constants for 
the various classes of substances in the section Properties and Physical 
Constants. 

Values for compounds not there listed and data subsequently collected 
are given below. 

Indices not otherwise indicated are for sodium light, X » 589.3 mp. 
Other wave lengths are indicated by the value in millimicrons or symbol in 
parentheses which follows the index. Wave lengths are indicated as follows. 
He, X - 587.6 m^; Li, X » 670.8 m#*; Hg, X » 579.1 m/i; A. X » 759.4 
C, X 666.3 mju; D, X « 589.3 F, X *= 486.1 m/n. 

Temperatures are understood to be 20®C for liquids, or ordinary room 
temperatures in the case of solids. Other temperatures apjjear as superior 
figures with the index. 

Indices for the elements and inorganic compounds will be understood to 
be for the solid form except as indicated by the abbreviation liq. 


ELSlfSMTS 

See also under Physical Constants of Inorganic Compounds and IndeK ci 
Refraction of Oases. 


Nsime 


Formula 


Index 


Bromine (liq.) 
Cadmium (liq.) 

(sd) 

Chlorine (liq.) 

“ (gw) 
Hydrogen (liq ) 

Iodine (serf ) 

(ga8>... 

Lead 

Mercury (liq.) 

Nitrogen (liq.) 

Oxygen (liq.) 
Phosphorus (yel ) (so! ) 
Selenium 


Sodium 


(amor.) (sol ) 



Sulfur (liq.) 

“ (amor.) ('aol.) 
“ (rbombif, a) 
Tin (liq). . . 


Brt 

Cd 

cu 

Hj 

h 

Pb 

Hg 

N, 

Oi 

Se. 

Na 

Sn 


1.661“ 

0.82 (579 m^) 

1.13 

1.385 

1.000768 

1 0974-S62 “(579 mu) 
3.34 

1.001920 
2.6 (579 nm) 

1.6-1.9 
1.2053-' ’o 

1.22r'«' 

2.1442“ 

3.00, 4 04 
2.92 
0 0045 
4.22 
1.9291"' 

1.998 

1.957, 2.0377, 2 24.54 

2.1 


Inoboakic Compoundb 


See also under Physical Constants of Inorganic Compounds 


Aluminum carbide 

AI 4 C, 

2.7, 2 75 ( 700 mu) 

chloride . . . 

Aiaa. 6 H 20 

1..560, 1.507 

oxide 

AhOa 

1.665-1.680, 1.6.3-1.65 

Alums. Bee under appropriate de 
Ammonium antimonyl tartrate .; 

ment. 

2(NH4.Sb0.C4H40.).H20 

^1.6229 (C) 

ort/warsenate, di-H 

NH 4 H 2 ABO 4 

1.5766, 1.5217 

bromide 

NH4Br 

17108 

prrchlorate. 

NH 4 CIO 4 

1.4818, 1.4833, 1 4881 

chloroirfatinate 

(NH4)2PtOl. 

1.8 

fluoride . 

NH 4 F 

w< 1.328 

“ acid 

NH 4 HF 2 

1.385, 1.390, 1.394 

hydrogen malatp (t/i 

NH4C4HaCs 

film 

nitrate 

NH 4 NO, 

1.413, 1.6lUHe). 1 637 
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INDEX OF REFEACmON (Continued) 

Inoboanic CoFiKiuKDE (CoQ tinned) 


Name 

Formula 

Index 

Ammomum sulfate, acid. 

NH 4 HSO 4 

1.463, 1.473, 1.510 

tartrate (df) 

(NH4)*C4H406.2H80 

NH 4 CNS 

^1.564 

thiocyanate 

1.546, 1.685, 1.692 

uranyl acetate .... 

NH4CtH*Oj.UOi(Can8(>d2 

1.4808, 1.4933 

Antimony brcn&ide. . . . 

SbBra 

> 1 . 74 + 

Iodide, tii- 

Sbis 

2.78 (li), 2.36 

Barium cadmium bromide . . . 

BaCdBr4.4H»0 

^1.702 

cadmium chloride 

BaCdCU.4HjO 

/S1.651 

calcium propionate 
fluochlonde.. 

BaCasfCsBUOsie 

BaGU.BaF 2 

1.4442 

1.640, 1.633 

fluoride 

BaFs 

1.475 also 1.4741 

Barium oxide. .. 

BaO 

1.980 

ort^phoephate, di- 

BaHPOi 

1.617, 1.63±, 1.635 

propionate. ... 

, Ba(CjH4C08)2.H!0 ' 

/JL5175 

sulfide, mono- 

BaS 

2.155 

Cadmium ammonium chloride 

CdCU.4NH4Cl 

1.6038. 1.6042 

cesium sulfate. 

Cd 8 O 4 .C 82 SO 4 . 6 H 2 O 

1.498, 1.500, 1.506 

fluoride. 

CdFi 

1.56 

magnesium t^oride 

(CdCl2)2.MgCl2.12H20 

1.49. 1.6331, 1.5769 

oxide 

CdO 

2.49 (Li) 

potassium chloride . . . 

“ cvanide . 
rubidium suI&Lte 

CdCls.4Ka 

1.5906, 1.5907 

Cd(CN)2.2KCN 

1.4213 

CdSO 4 .Rb 2 SO 4 . 6 HsO 

1.4798, 1.4848, 1.4948 

C'alcium aluminate . 

CaaAbOe 

1.710 

borate 

Ca0.B2Oj 

1.640, 1.656, 1.682 

carbide. 

CaC2 

>1.75 

copper acetate. . 

CaCu(C2H302)4.6H20 

1.436, 1.478 

cyanamide... . 

CaCN 2 

1.60, >1.95 

dithionate 

CaS20c.4H20 

1.5516, 1.5414 

pyrophosphate 

Ca2P2C)7 

1.585, 1.60±, 1.605 

platinocyanide . 

CaPt(CN)4.5H20 

1.623, 1 644, 1.767 

strontium propionate 

Ca2Sr(C»iHU02)c 

1.4871, 1.4956 

sulfide (oldhamite)... 

CaS 

2.137 

sulfite ... * 

CaS0|.2H20 

1.590, 1.595, 1.628 

thiosulfate. 

CaSfO,,6HiO 

1.545, 1.660, 1.605 

Carbon dioxide (liq.) . 

CQt 

1.195« 

Cerium dithionate . 

CC2(S20«)8.15H20 

/91.507 

Cesium perchlorate . i 

CoaOi 

1.4752, 1.4788, 1.4804 

nitrate 

CsNO, 

1.55, 1.56 

selenate 1 

C8i6e04 

1.5989, 1.5999, 1.6003 

thallium chloride . . 

CsaTbCU 

1.784, 1.774 

Chromium cesium sulfate . 1 

CrCs(S04)i.l2H20 

1.4810 

oxide (ic) . . . 1 

Cr20i 

2.5 

potassium cyanide (ic) . 

0rK2(CN)« 

U221, 1.5244, 1.5873 

sulfate (ic) 

Cn(S04)».18H20 

1.564 

thallium sulfate 

(Yn(S04)2.12Hi0 

1.5228 

Cobalt acetate . . 

Co(CiH,02)2.4H20 

^1.542 

aluminate (Thenard's i^ue) . ' 

Co(A102)2 

>1.78 (red), 1.74 (Uue) 

ammonium selenate — 

CoSe04.(NH4)2Se04.6H20 

1.5246, 1.5311. 1.5396 

(^uxn sulfate 

CoCs,(S04)2.6H20 

1.5057, 1.5085. 1.5132 

chloride (ous) . . 
potassium selenate . . 

C 0 CU. 2 H 2 O 

<1.625, <1.671, >1.67 

CoSeO 4 .K 2 SeO 4 . 6 H 2 O 

1.5135, 1.5195, 1.58S8 

ruUdium sulfate. ... 

CoSO 4 .Rb 2 SO 4 . 8 H 8 O 

1.4859, 1.4916, 1.5014 

selenate . 

CoSe04.6H20 

/S1.5225, 71.5227 

Copper ammonium selenate. . . 

CuSc04.(NH4)2Se04.6H20 

1.5213, 1.5355, 1.5395 

ammonium sulfate 

CuS04.(NH4)2S04.6H20 

1.4910, 1.5007, 1.5064 

cesium sulfate 

CuSO 4 .C 82 SO 4 . 6 HtO 

1.5048, 1.5061, 1.5153 

chliuride (io) 

CuCb.2H20 

1.644, 1.684, 1.742 

formate . . . 

Cii(CH02)2.4H,0 

1.4133, 1.5423, 1.5571 
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INDEX OF REFRACTION (Contlitued) 

Inorqanic Compounds (Continued) 


Name 

Formula 

Index 

Copper oxide (ous) (cuprite) , . 

CuiO 

2.706 

potassium chloride 

“ cyanide (ous) 

CuCl 2 . 2 KCl. 2 H 2 O 

1.6365, 1.6148 

CuKa(CN )4 

1.5215 

sekanate . . . 

CuSeO 4 .K 2 SeO 4 . 6 HtO 

1.5096. 1.5236, 1.5387 

“ sulfate . . 

CuSO 4 .KtSO 4 . 6 H 1 O 

1.4836, 1.4864, 1.5020 

strontium formate. 

Ou(HC 02 ) 2 . 2 [Sr(HC 02 )iJ 

8 H 1 O 

CuSOi 

1.4995. 1.5199, 1.5801 

sulfate Cic) 

1.724, 1.733. 1.739 

Cyanogen , . . 

C 2 N 1 

1.327»‘‘ (iiq.) 

Germanium Ivomkle, tetra-. 

GeBr 4 

1.6269 

Gold sodium ehloride . 

AuNaCl 4 . 2 HiO 

al.545,7l.75+ 

Hafnium oxychloride 

HfOCl 2 . 8 HtO 

1.557, 1.543 

Ice 

H 2 O 

1.3049, 1.3062 (A). 1.3091, 
1.3104 (D), 1.3133, 1.3147 
(F) 

Iron ammonium chloride. , 

Fe(NH 4 )aCl 4 

1.6439 

ammonium eeiMtate. . . 

FeSe04.(NH4)tSe04.6H20 

1.5201, 1.5260, 1.5356 

cesium sulfate (ic) 

FcC8(S04)2.12Ht0 

1.4839 

“ “ (ous) 

FeSO 4 .Cat 8 O 4 . 6 H 2 O 

1.5003. 1.5035, 1.5094 

rubidium sulfate . . 

FeRb(S04)2.12H*0 

1.48234 

sulfate (ic) .... 

Fe2CS04)i 

1.802, 1.814, 1.818 

thallium sulfate 

FeTl(S04)2.12H20 

1.52365 

Lanthanum sulfate . 

La2(S04)3,9HaO 

1.564, 1.569 

Lead orthoarsenate, di- 

PbHAB04 

1.8903, 1.9097, 1.9765 

nitrate 

PbiNChh 

1.782 

Lithium ammonium sulfate 

LiNH4S04 

dl 437 (Li) 

ammonium tartrate (d) 

LiNH4(C4H40e).Ht0 

dl.567. 71.6673 

“ (dl) 

LiNH4(C4H40»).H20 

dl.5287 

Ivomide . . . • 

LiBr 

1.784 

cU(^e 

LiCI 

1.662 

dithiunate 

Li 2 St 0 ». 2 H 20 

1.5487, 1.5602, 1.5788 

oxide 

LbO 

1.644 

potassium sulfate 
" tar^atc 

L 1 KSO 4 

1 4723, 1.4717 

LiK(C4H40s).H*0 

dl.5226 (red) 

ruUdium tartrate (d) . 

LiRKC4H404).Ht0 

dl.552 

sodium tartrate (^) 

LiNa(C 4 H 406 ). 2 Ht 0 

/3I.4904 

Magnesium ammonium selanate 

Mj^04.(NH4)^e04.6H20 

1.5070, 1.5093, 1.5169 

ammoaitm sulfate .. 

Mg(NH^)^(S04)t.6H20 

1.4716, 1.4730, 1.4786 

ortAobonte . . . 

ShlgOBfOs 

1.6527. 1.6537, 1.6748 

ceshim sulfate .. 

Mg^(S04)a6H30 

1.4857, 1.4858, 1.4916 

chioratannate . 

MgSnCl«. 6 HiO 

1.5885, 1.5970 

fluosilicate 

MgSiF«. 6 HsO 

1.3439. 1.3602 

platinocyanide 

MgPt(CN)4.7HiO 

1.5608. 1.91 

Mafpmdum potaseiuffl selenate 

MgK2(8e04)t «HtO 

1.4960, 1.4991, 1.5139 

potassium sulfate — 

MgKt(S04}a6Ht0 

1.4607, 1.4629, 1.4755 

rubidium sulfate 

MgRbt(604)t.6Hs0 

1.4672, 1.4689, 1.4779 

silicate 

Mg^Ck 

1.651, 1.654 (calc.), 1.660 

lolfide 

MgS 

2,271 also 2.268 

MantMWse borate 

oesniai sulfate 

MiuB40« 

1.617, 1.738, 1.776 

' MnChi(S04)t.6H20 

1.4946, 1.4966, 1.5025 

oUoride 

MnCl 2 . 4 HtC) 1 

1.555. 1.575, 1.607 

rubkfium sidfate 

MnRb9(SOi)i.6HtO 

1.4767, 1.4807, 1,4907 

sulfate (ous) 

Mi>S04.4Ht0 

1.508. 1.518, 1.522 

MnS04.5Ha0 I 

1.495. 1.508, 1.514 

Merota^ chloride (ic) . . 

Hgai 1 

1.725, 1.859, 1.965 

cyanide (ic> 

Hg(CN)i 1 

1.645, 1.492 

iodide (ic) (red) 


2.748, 2.455 

Nickel ammonium selmte 

Ni(NH4>s.(80O4)2.6HtO i 

1.5291, 1.5372, 1.5466 

ecdum sulfate 

NiCsi(S 04 )t.AHt 0 

1 ! 

1.5087, 1.5120, 1.5162 
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INDEX OF REFRACTION (Continued) 

Inorganic Compounds (Continued) 


Name 

Formula 

Index 

Vifikel chloride 

NiCbflHsO 

al 535, 7 I. 6 I 

fluoride, acid . 

NiF2.5HF.6H*0 

1.392, 1.408 

potassium selenate 

NiK;(SeOi)i. 6 HjO 

1.5199, 1.5248, 1.5339 

rubidium sulfate 

NiRbjfSOdt 6 HiO 

1.4895, 1.4961. 1.5052 

selenate 

NiSe04.(iHt0 

1.5393. 1.5125 

Platinum potassium dibromo- 
nitrite . 

PtK 2 (N 02 ) 2 Br 2 .H 20 

I 1.626, 1.6684, 1.757 

Potassium carbonate 

K 2 CO 3 

1.426, 1.531, 1.541 

carbonate, acid 

KHCO 3 

1.380, 1 482, 1.578 

perchlorate 

KCIO 4 

1.4731, 1.4737, 1.4769 

chloroplatinatc 

KtPtCU 

1.827 (577 niM) 

{.hloroplatinite 

K 2 PtCU 

1.64, 1.67 

f/tchromate . 

K2Cr2C)7 

1.7202, 1.7380, 1.8197 

cyanide 

KCN 

1.410 

tluoborate 

KBF 4 

1.3239, 1.3245, 1.3247 

fluoride 

Kb' 

1.352 (1..361) 

“ 

KF. 2 H 2 O 

1 345, 1.352, 1.363 

fluosilicate 

K2SiF« 

1.3391 

;>eriodate 

KIO 4 

1.6205, 1.6479 

id Ilium ferrocyanide 

K2Li2Fe(CN)6.3H20 

1.5883, 1 6007, 1.6316 

/ij/pophosphate 

K.H 2 P 2 O 62 H 2 O 

1 4893, 1.5314, 1.5363 

K2H2P2()6.3H20 

1.4768, 1.4843, 1.4870 

ruthenium cyanide 

K4Hu(CN)6.3H20 

31.5837 

silicate 

K2Si03 

1.520, 1.521, 1.528 

thiocyanate 

KCNS 

1.532, 1.660, 1.730 

Lhionate, tctra- 

K 2 S 4 O 6 

1.5896, 1 6057, 1.6435 

“ penta- 

2K2Si()«.3H20 

1 565, 1.63. 1.6.55 

I'hcKhum cesium sulfate 

Hh(^s(S04)2.12H20 

1.5077 

Uiibidium perchlorate 

RbC104 

1 4692, 1.4701, 1.4731 

chromate .... 

Rb2Cr04 

31.71, 7 I .72 

(lithionate . 

llb 2 S»()« 

1 4574, 1.5078 

fluoride . . 

KbF 

1 396 

selenate . 

IlbiSeOi 

1 .)515, 1.5537, 1.5582 

Uuthenium sodium nitrate 

1 RuNa!(N02)5.2H20 

l.,'>«89, 1.5943, 1.7163 

fJelenium oxide 

1 Se 02 

>1 76 

.'ll! ver cyanide ... . 

1 AgGN 

1 685, 1.94 

nitrate 

AgNOs 

I 729, 1.744, 1.788 

phosphate 

1 Ag3HP04 

1 8036, 1.7983 

(Kitassiura cyanide 

1 AgK(CN )2 

i 625, 1 63 

^<Miium ammonium tartrate ( tf) 

NaNH4(C4H4a).4H20 

1 495. 1.498, 1.499 

ammonium tartrate {<11) 

NaNH4(C4H406).H20 

31.473 (red) 

o’-tAoarsenate 

1 NaH2A804.H20 

1 5382, 1.5535. 1.5607 

“ 

NaH2As04.2H20 

1 4794. 1.5021, 1.6265 

bromide 

NaBr 

1.6412 

carbonate 

Na2C()3 

1.415, 1.1535, 1.546 

Sodium carbonate, acid 

NaHCOa 

1 376. 1.500. 1.582 

cyanide j 

NaCN 

1452 

iodide 

Nal 

1.7745 

molybdate . 

3Na20.7Mo03.22H20 

31.627 

nitrate 

NaN(H 

1.5874, 1.3361 

phosphate 

NaH2P04.2H20 

1 4401, 1.4629, 1.4815 

“ 

Na2HK)4.7H20 

1.4412, 1.4424, 1.4526 

/ippophoephate 

Na3HP2U.9H20 

1.4653. 1.4738, 1.4804 

silicate 

Na 2»:^’08 

1.513, 1.520, 1.528 

sulfate, acid 

NaHS() 4 .H 20 

1.43, 1.46, 1.47 

sulfite 

NaaSO, 

1.565, 1.515 

“ acid 

NallStb 

1.474. 1.526, 1.685 

tartrate, acid (<ij 

NaH(C4H406).H20 

31.533 

thiocyanate .... 

1 

NaCNS 

1.545. 1.625, 1.695 
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INDEX OF REFRACTION (Continued) 

Inoeganic Compounds (Continued) 


Name 

Formula | 

Index 

Sodium tungstate 

Na2W04.2H20 

1.5526, 1 5533. 1.5605 

vanadate 

Na3VO4.10H2O 

1..5.305,a>1.5308, a 5475 

Na3V04.12H20 

1 5005, 1 5232 

Strontium dichromute 

Sr0r207.3H20 

1 7146, 1 7174, 1 S12 

Huoride 

SrFa 

1 442 (1 438) 

oxide 

SrO 

1 870 

flr//iephosphate, arid 

SrHP04 

1 60S, 1 62± , 1 625 

sulfide, mono- 

SrS 

2.107 

Sulfur nitride 

S 4 N 4 

«] 008, /32 046 

Thallmra chloride, mono- 

TlCl 

2 247 

iodide, mono- 

TII 

2 78 

Tin iodide (ic) 

Snl4 

2 106 

Tranyl potassium sullate 

IIO 2 .SO 4 .K 2 SO 4 . 2 H 2 O 

1 1.5144, 1 5266, 1 5705 

j (.580 him) 

Vanadium ammonium sulfate 

VNH4(S04)2 12H.0 

1 1 475 

Zine ammonium sclenate 

Zn(Se(^ 4 ) (NH 4 ) 2 SeOi hll-O 

I 1 5240, 1 5300, 1 5385 

bromate 

Zn{Br 03)2 6 H 2 O 

1 5452 

cesium sulfate 

ZnCs2(S04)2 6H>0 

1 5022, 1 5048, 1 5093 

chloride 

ZnCh 

1 687, 1 713 

duosilicate 

ZnSiFo 6 H 2 O 

1 3824. 1 3056 

jiotassium cyanide 
“ selembe 

ZnK 2 (CN), 

1 4115 

ZiiK2(Se04)2 OIFd) 

15121, 1.5181, 1 5V!) 

“ sulfate 

ZnK2(S04)2 OII-O 

1 4775, 1 4833, 1 4')6<) 

rubidium sulfate 

Znlll) 2 (SOi )2 tilHO 

1 4833, 1 48,84, 1 4 )75 

silicate 

ZnSiOa 

1 616, 1 624 , ] 62 J 

Zirconium ammonium Huoride 

Zr(NH,)jF 7 

1 433 


OrQ\NIC (^OMPOrNDS 

also under Physical Constants of Orpanlc Compouriils. 


Name 

Inde.x 

Allontoin, solid 

a\ 579, -yl 660 

Dimethyl thiophene (a, a'), ii<i 

1 51693J3MHe) 

*; .0S,/S'). liQ 

1 .5221715 (He) 

Ethyl carbylamine, liq 

1 365924 

Ethylidene cyaiihydrin, liq 1 

1 4058218 4 

Hexyl acetylene (n), liq , 

1 420812 6 


Misctsllaneous 


Albite glass 

1 4800 

Magdala red 

1 90 

Amber 

1 546 

Obsidian 

J 482-1 496 

Anorthite glass 

1 5755 

Paraffin 

1 4329538.* (C) 

Asphalt 

1 635 

Quartz, fused 

1 45640 (656 ffiM) 

Bell metal 

1 1 0052 


1 45843 (589niMl 

Borax, amondious, fused 

1 4630 


1 46190 (509 m/i) 

Canada balsam 

1 530 


1 47503 (361 m^l) 

Ebonite 

1 66 (red) 


1 49834 (275 m;/) 

Fuchsin 

1 2 70 


1 53386 (214 niM) 

Gelatin, Nelson’s No 1 

1 530 


1 574G4(185mM) 

Gelatin, various 

1 51fr-l 534 ! 

Resin, aloes 

1 619 (red) 

Gum Arabic 

148()(15i4) 

colophony 

1 548 (red) 


(red) 

copal 

1 528 red) 

Hoffman’s violet 

2 20 

mastic 

1 535 (red) 

Ivory. 

1 539, 1 541 

Peru balsam 

1 593 


2J2d 




MOLECULAR REFRACTION 

The molecular refraction of a substance may be computed 
by the following relation, — 

N - - 1 ) 

d(n2 + 2) 

w here N is the molecular refraction for a specified wave length 
jind temperature, AT, the molecular weight, d, the density and 
71 the refractive index for the specified conditions. 


LIQUIDS FOR INDEX BY IMMERSION METHOD 


Li(4uid 

A n 24° C 

Tninethylene chJoridp 

1 446 

Ciiieole 

I 456 

Hexahydrophenol 

1 466 

Deoahydronaphth.ilfMM- 

1 477 

Isoamylphthalatp 

1 486 

'retrachloroethant* 

1 492 

Pentachloroetliaiie 

1 501 

'I'nmetliylene bromide 

1 51 :i 

(’hlorobenzeiie 

1 52;^ 

Kthylenc bromide | C’lilorobeiizem* 

1 53;i 

(^-Nitrotolueiie 

1 544 

Xylidine 
e-Toliiidine . . 

1 557 

1 570 

Aniline 

1 584 

Promoforni 

1 595 

lodobenzene + lironiobenzime 

1 60:i 

lodobenzenc -j- Broniobenzene 

1 6i:^ 

Quinoline 

1 622 

«-Chloronaphthalene 

1 633 

nr-Bromonaphthaleiie -f rt-rMiloronapbtlial<‘ne 

1 640-1 650 

«-Bromonaphthalene -j- «-IodonHp}ith.jlene 

1 660-1 690 

Methylene iodide -f lodobenzene 

I 700-1 730 

Methylene iodide . . . . 

; 1 738 

Methylene iodide saturated with sulfur . , . . 

Yellow phosphorus, sulfur and methylene iodide (8,1 1 by 

1 1 78 

weight) . 

Can be diluted with methylene iodide to eover range 

2 06 

1.74-2.06. For preeautiojis in use, el. West, Arn 
Mineral, 21. p. 245-9 (19d0). 



HEAVY LIQUIDS FOR MINERAL SEPARATION 


Liquid 

J Density 

I'etrabromethane (syin.) 

2 964, 20°/4’ 

Can be diluted with earl»on temiehloride (1.595' or 

benzene (0.894). 


Methylene iodide 

3 325, 20° 4° 

Can be diluted with eatbon letniehlonde or Itenzene. 

'rhullium formate, au ... 

f'an be diluted with water 


o O 

'rhalliurn malonat(‘-thalliuin formate, im 

4 9 

Can be diluted with water. 

For preparation and recovery of tliese liquids, ef. U. i 
itept. Inv. #2897 (1928). 
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INDEX OF REFRACTION OF WATER 


Alcohol and Carbon Bisulfide 

For sodium light, X = .5893 


Temp. 

‘'C 

Water, pure 
relative to air 

Ethyl Alcohol 99.8 
relative to air 

Carbon Bisulfide 
relative to air 

14 

1.33348 



15 

1.33341 


1.62935 

16 

1.33333 

1.36210 

1.62858 

18 

1 33317 

1 36129 

1.62704 

20 

1.33299 

1 36048 

1.62546 

22 

1.33281 

1 35967 

1 62387 

24 

1 33262 

1.35885 

1.62226 

26 

1 33241 

1 35803 

1 62064 

28 

1.33219 

1 35721 

1 61902 

30 

1 33192 

1.35639 

1.61740 

32 

1.33164 

1.35557 

1.61577 

34 

1.33136 

1.35474 

1.61413 

36 

1 33107 

1.35390 

1.61247 

38 

1.33079 

1.35306 

1 61080 

40 

1 33051 

1 35222 

1 60914 

42 

1 33023 

1 35138 

1 60748 

44 

1 32992 

1 35054 

1 60582 

46 

1 32959 

1 34969 


48 

1 32927 

1 34885 


50 

1 32894 

1 34800 


52 

1.32860 

1 34715 


54 

1 32827 

1 34629 


56 

1 32792 

1 34543 


58 

1 32755 

1.34456 


60 

1.32718 

1 34368 


62 

1 32678 

1 34279 


64 

1 32636 

1.34189 


66 

! 1 32596 

1 .34096 


68 

! 1.32555 

1 34004 


70 

1.32511 

1 33912 


72 

1 32466 

1 33820 


74 

1 32421 

1 33728 


76 

1.32376 

1 33626 


78 

1 32332 



80 

1 32287 



82 

1 32241 



84 

1 32195 



86 

1 32148 



88 

1 32100 



90 

1 32050 



92 

1 320fK) 



94 

1 31949 



96 

1 31897 



98 

1 31842 



100 

1 31783 
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ABSOLUTE INDEX FOR PURE WATER FOR 
SODIUM LIGHT 


Temperature 

Index 

Temperature 

Index 

15*^ C. 

1.33377 

60° C. 

1.32754 

20 

1.33335 

65 

1.32652 

25 

1.33287 

70 

1.32547 

30 

1.33228 

75 

1.32434 

35 

1.33157 

80 

1.32323 

40 

1.33087 

85 

1.32208 

45 

1.33011 

90 

1.32086 

50 

1.32930 

95 

1.31959 

55 

1.32846 

100 

1.31819 


INDEX OF REFRACTION OF GLASS 

Relative to Aib 


Wave length in microns. 


Variety. 

.361 

.434 

.486 

.589 

(Na^ 

.656 

.768 

1.20 

2.00 


1 539 
1 546 
1.614 
1.705 

1.528 

1.533 

1.594 

1.675 

1.945 

1.523 

1.527 

1.585 

1.664 

1.919 

1.517 

1.520 

1.575 

1.650 

1.890 

1.514 

1.517 

1.571 

1.644 

1.879 

1.511 

1.514 

1.567 

1.638 

1.867 

1.505 

1.507 

1.559 

1.628 

1.848 

1.497 

1.497 

1.549 

1.617 

1.832 

Higher dispersion crown 

Light flint 

Heavy flint 

Heaviest flint 


INDEX OF REFRACTION OF ROCK SALT, SYLVINE, 
CALCITE, FLUORITE AND QUARTZ 

(Compiled from data of Martens, Passben, and others.) 


Wave 

length. 

Rock 

salt. 

Svlvine, 

KCl. 

Fluorite. 

Calcspar, 

ordinary 

ray. 

Calcspar, 

extraor- 

dinary 

ray. 

Quarts, 

ordinary 

ray. 

Quarts, 

extraor- 

dinary 

ray. 

0.185 

1.893 

1.827 




1.676 

1 690 

0.198 



1.496 


1.578 

1 . 651 

1 664 

0.340 




1.701 

1.506 

1.567 

1 577 

0.589 

1.544 

1.490 

1.434 

1.658 

1.486 

1.544 

1.553 

0.760 



1 431 

1.650 

1.483 

1.530 

1.548 

0.884 

1.534 

1.481 

1 430 





1.179 

1.530 

1.478 

1.428 





1.229 




X.639 

1.470 



2.324 





1.474 

1.810 


2.357 

1.526 

1.475 

1.421 





3.536 

1.523 

1.473 

1 414 





3.893 

1.516 

1.469 

1 387 





•.840 

1.502 

1.461 

1.331 
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INDEX OF REFRACTION OF GLASS 

Index of refraction of optical glass made at the Bureau of Standards. 
Composition refers to the raw material combined, not to the finished glass. 


INDEX OF REFRACTION OF GLASS 
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INDEX OF REFEACTION OF GLASS (Continued) 



OPTICAL CONSTANTS OF METALS 


The lollomng table gives th^ refractive index n, the absorption indei A 
the angle of principle incidence the angle of principle aaiinuth ^ and xbe 

riereent of light reliected B. , \ . i* 

^The reduction of ainpUtude of the wave of the wave length X after traveling 

any distance d in the medium is given by the ratio 1 : « <t> the angle d 


incidence tor which the phase change between the two rectangular oomponentC 
vibrating in and normal to the plane of ineideiicc is 90". ^ is the 

It Xch Circularly polarized light results. Those quantities are connected by 
the tollowiiig relations _ 

* = 2?;(1 - 3 ^. « = 





$ 


Computed | 

Authority 

Metal 

X 


n 

k 

nk 

R I 

Aluminum 

Antimony . . . 
Bismuth (prism) 

M 

0 .589 
,589 
white 
.527 

O / 

O / 

1.44 

3 04 

2 26 


6 .32 
4 94 

83. 

70 

Drude 

Kundt 1889 



1 18 




Jamin 


589 



1 12 




Drude 

Wartenburg« 

Cadmium 

.589 

.579 



1 13 
2.97 


5 01 
4 85 

85 

70 








1910 


0.231 

64 31 

29 39 

1.10 

1 .30 

1 43 

32 

Minor 


.275 

70 22 

29 .59 

1.41 

1 52 1 

2 14 

46. 



.500 

77 5 

31 .53 

1 93 

1 93 

3 72 

66 

1 

a 


.650 

79 0 

31 25 

2.35 

1 87 

4 40 

69. 


1.00 

81 45 

29 6 

3 63. 

1 58 

5 7.3 

73. 



l,.50 

83 21 

26 18 

.5.22 

1 29 

0 7.3 

75. 

** 


2 25 

83 48 

26 5 

5 65 

1 27 

7 18 

76. 

•i 


.579 

1.80 


2 11 

41. 

Wartenburg. 








1910 


.231 

05 57 

26 14 

1 39 

1 0.5 

1 4.5 

29 

Minor 


.347 

65 6 

28 16 

1 19 

1 23 

1 47 

32. 

“ 


.500 

70 44 

33 46 

1.10 

2 13 

2 .34 

56. 

Ingersoll 


.6.50 

74 16 

41 30 

0 44 

7 4 

3 20 

86. 


.870 

78 40 

42 ,30 

0 35 

11 0 

,i 85 

91. 


1.75 

84 4 

42 30 

0 83 

11 4 

9 4r> 

96. 

** 


2 25 

85 13 

42 30 

1 03 

11 4 1 

,11 7 
>21 3 

97. 

Forst-FrAed 

1 

4.00 

87 20 

42 30 

1 87 

11 4 ! 



5.50 

88.00 

41 50 

3.16 

9 0 

28 4 


Meier, 1903 

Gold 

.257 

0 92 


1 14 

2S.‘ 

Blectrolytic 

.441 

..589 



1 18 

0 47 


1 8.5 

2 S3 

42. 

82. 

Forst-Frfied 


1 00 

81 45 

44 00 

0.24 

28 0 

(i 7 



2 00 

85 30 

43 .56 

0 47 

21) 7 

112 5 


“ “ 


3 00 

87 05 

43 50 

0 80 

24 .5 

19 0 


“ ‘ 


5 00 

88 15 

43 25 

1 81 

18 1 

3.3 


Meier, 190.3 
Wartenburg, 

Iodine 

.589 

3.34 


0 57 

.30' ' 

TeiHiiim 

.579 



2.13 


4 87 

75. 









1916 


1.00 

82 10 

29 15 

3.85 

1 60 

1 6 2 


Forst-Fr6ed 


2.00 

83 10 

29 40 

4.30 

1 06 

. 7 1 


“ 


3.00 

81 40 

30 40 

3. 33 

1 79 

1 6 0 


“ “ 


5.00 

79 00 

32 20 

2 27 

2 0.3 

1 4 () 


II 1 

Iron 

.257 

1.01 

0 88 


16 '. ■ 

Meier, 1903 

.441 

.589 



1.28 

1 37 


28. 




1.51 

1.63 


33. 

** 
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OPTICAL CONSTANTS OF METALS 

(Continued) 


Metal 

X 



Computed 

Authority 

n 

k 

nk 




O 9 

o / 






Lead 

.689 



2.01 


3.48 

62. 

Drude 

Ma{;nesiuni 

589 



0.37 


4 42 

93. 

** 

Manganese. 

. 579 



2.49 


3.89 

64. 

Wartenburg, 









1910 

Mercury Cliq.) 

.326 



0.68 


2 26 

66. 

Meier, 1903 


.441 



1.01 


3 42 

74. 



.589 



1.62 


4.41 

75. 



.668 



1.72 


4 70 

77. 

“ 

Nickel. 


72 ki 

31 42 

1 41 

i.79 

2 53 

54. 

Tool 


0.589 

76 1 

31 41 

1.79 

1.86 

3 33 

62. 

Drude 


0 750 

78 45 

32 6 

2.19 

1 99 

4 3(> 

70. 

Ingersoll 


1 00 

80 33 

32 2 

2.63 

2 00 

5 26 

74. 


2.25 

84 21 


3.95 

2.33 

9 20 

85. 

“ 


.275 



1.09 

1.16 


24. 

Meier, 1903 


.441 



1.16 

1.23 


25. 

“ 


.589 



1.30 

1 97 


43. 

“ 

Platinum 

1.00 


37 00 

1.14 

3 25 

3 7 


Forst-FrM 


2 00 

74 30 

39 50 

0 70 

5 06 

3 5 



3.(X) 

73 50 

41 00 

0 52 

6 52 

3 4 


“ “ 


5 (K) 

72 00 

42 10 

0.34 

9 01 

3 1 


M tt 

Electrolytic. . . . 

.257 



1.17 

1 65 


37. 

Meier, 1903 


.441 



1 84 


3 16 

58. 

ii 


.589 



2 63 


3 54 

59. 

“ 


.668 



2 91 


3 66 

59. 

“ 

Potafleium 

.665 

65 27 

43 56 

.066 

26.8 


93.8 

Duncan, 1913 


.589 

62 58 

43 42 

.068 

22 1 


92. 

“ 


.472 

57 9 

43 0 

.070 

14.3 


86 9 

** 


.546 



1 09 

1.16 


24. 

Morgan, 1923 

Rhodium 

.579 



1.54 


4.67 

78. 

Wartenburg, 

1910 

Selenium 

.400 



2.94 

2 31 


44. 

Wood 


,490 



3 12 

1.49 


35. 

“ 


.589 



2 93 

0.45 


25. 

“ 


.760 



2.60 

0.06 


20. 

** 

Silicon, 95% 

pure 









.579 

75 38 


3.87 

0.116 


35.7 

Wartenburg, 

1910 


.589 



4.18 

0 09 


38. 

Ingersoll 


1 25 



3.67 

0 08 


33. 


2.25 



3 53 

1 0 08 


31. 

“ 

99.76% pure.. . 

0 589 

70 45 


4.24 

0 118 


37.8 

Littleton, 1012 

Silrer 

0.226 

62 41 

22 16 

1.41 

0.75 

i.ii 

18. 

Minor 


.293 

63 14 

18 56 

1 57 

0 62 

0.97 

17. 

“ 


.316 

52 28 

15 38 

1 13 

0.38 

0.43 

4 

“ 


.332 

52 1 

37 2 

0 41 

1 61 

0 65 

32. 

** 


.395 

66 36 

eHH 

[iMra 

12.32 

1 91 

87. 

“ 


.500 

72 31 

43 29 

0 17 

17.1 

! 2 94 

93. 

“ 


.589 

75 35 

43 47 

QMEl 

Kmm 

3 64 

95. 

“ 


.750 

79 26 

44 6 

0.17 

30 7 

5 16 

97. 

Ingersoll 



82 0 

44 2 

0.24 

29.0 

6 96 

98. 


1 50 

84 42 

43 48 

0.45 

23.7 

10 7 

98. 

“ 


2.25 

86 18 

43 34 

0 77 

19 9 

15.4 

99. 

“ 


3.00 

87 10 

42 40 

1 65 

12.2 

20.1 


Forst^Fr^ed 



88 20 

41 10 

4.49 

7.42 

33.3 


“ “ 

Anfliitm ... 

.665 

72 11 

44 29 

r.051 

55 0 


97 !7 

Duncan, 1913 


.589 

68 51 

44 29 

.044 

55.0 


97.1 



.546 

68 48 

44 20 


42.6 


96.5 
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OPTICAL CONSTANTS OF METALS 

(Continued) 



(liq.) 

(solid) 

Sodiuiu-Potassiuiii 

17.3% Iv 

45. %Jv.. . 

CO. % K 

74.2% K 

84 . 3 % Iv 

Stool 

0 44 % C 

1.28% C 

3.5 %C 


Tantalum 

Tellurium 

axis horizontal 

axis vertical. . . 


.472 06 29 44 
.435 06 0 44 


Tin. 

Tungsten. . 

Vanadium 
Zinc 


589 77 15 
589 77 22 
589 77 35 
220 00 51 28 
257 08 35 28 
325 0.9 57 30 
5(X) 75 47 29 
fj50 77 48 27 
50 81 48 28 
25 83 22 30 
579 . . 


9 057 33.3 

0 .058 31.7 
. .001 . . 
. .047 47 3 

. 081 27 2 

. I 08 10 8 
. 137 12 5 
.124 12 8 
.088 17.6 


589 . 

579 76 0 
589 78 31 
579 . . 
257 
411 

589 . , 

668 . . . 


... 57.4 
.. 57 5 
. 57.0 

1.64 35. 
1.86 40. 

2 09 45. 
3.14 57. 

3 59 59 
5 75 73 
7 41 SO 
2 3] 44. 


5 25 82 
IS 0 
54 5 
3 51 58 
0 ()1 20 
3 19 73 
1 00 74 
5.08 73 


Duncan, 1913 


Drude 

Morgan, 1922 


Littleton, 191J 


Wartenburg 

Van Dyke, 
1922 

Van Dyke, 
1922 
Drudc* 
\Vnrtenburg 
Littleton, 1912 

Meier, 1903 


DISPERSION 

The dispersion for various types of optical glass is shown in the following 
table. njr> index of refraction for the D line (of the solar spectrum) and 
TiF and nc the index for the F and Clines respertivoly (ny—nc) hliow.s thi- 
disper‘!ion for these wave lengths. 


(wjf ~n^) 


Light phosphate crown 1.5159 

Barium-silicate crown 1 . 5399 

High-dispersion crown 1 . 5262 

Borate flint 1.5686 

Extra light flint 1 . 5398 

Heavy flint 1.7174 

Heaviest flint 1 . 9626 
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INDEX OF BEFBAC'TION, AQUEOUS SOLUTIONS 


Substance 

n«*nsity 

Temp. °C 

Index for 

X =-- .5893 
(Na) 

Observer 

Ammonium chloride 

t 067 

27 05 

1 379 


Ammonium chloride 

1 025 

29 75 

1 351 


Calcium chloride 

1.398 

25 65 

1 443 


Calcium chloride 

1.215 

22 9 

1 397 


Calcium chloride . 

1 . 143 

25 8 

1.374 

Willigen 

Hydrochloric acid 

1 . 166 

20 75 

1.411 

Willigen 

Nitric acid 

1 359 

18.75 

1.402 

Willigen 

Potash (caustic) 

1 416 

11 0 

1 . 403 


Potassium chloride* 

c 

3 

solution 

1 343 

Pender 

Potassium chloride 

Double 

normal 

1 352 

Bender 

Potassium chloride 

1 Triple 

normal 

1 360 

Bender 

Soda (caustic) 

1 . 376 

21 6 

1 413 

Willigen 

Sodium chloride 

1.189 

18 07 

1 378 

Schutt 

Sodium chloride 

1.109 

18 07 

1 360 

Schiitt 

Sodium chloride 

1 .035 

18 07 

1 342 

Schutt 

Sodium nitrate 

1 . 358 

22.8 

1 385 

Willigen 

Sulfuric acid 

1.811 

18.3 

1 437 

Willigen 

Sulfuric acid 

1 632 

18.3 

1 425 

Willigen 

Sulfuric acid 

1 221 

18 3 

1 370 

Willigen 

Sulfuric acid 

1 028 

18.3 

1 339 

Willigen 

Zinc chloride . . . 

1 359 

26 6 

1 402 

Willigen 

Zinc chloride 

1 209 

26 4 I 

1 375 

Willigen 


INDEX OF BEFBACTION OF FUSED QUABTZ 


X 

1 

! 

X 


in^, 15° C 

K, IHM' 

ni/u, 15° (’ 

O 

o 

00 

185 467 

1 5743r» 

434 047 

1 46690 

193 583 

1 55999 

435 834 

1 46075 

202 55 

1 54727 

467 815 

1 46435 

214.439 

1 53386 

479 991 

1 46355 

219.462 

1 52907 

486 133 

1 46318 

226.503 

1 52308 

508 582 

1 46191 

231.288 

1 51941 

533 85 

1 46067 

250.329 

1 50745 

546 072 

1 46013 

257 . 304 

1.50379 

589 29 

1 45845 

274.867 

1 .49617 

643 847 

1.45674 

303 412 

1 48594 1 

656 278 

1 45640 

340 365 

1 47867 i 

706 520 

1 45517 

396 848 

1 47061 j 

794 763 

1 45340 

404 656 

1 46968 1 
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INDEX OF REFRACTION, GASES 


Values are relative to a vacuum and for a temp, of 0** C. aud 760 mm 
pressure. 

(From Smithsonian Tables.) 


Substance. 

Kind of 
light. 

Indices of refraction 

Observer 

Acetone 

D 

1.001079-1.001100 


Air 

D 

1.0002926 

Perreau 

Ammonia 

A.hite 

1 .000381-1.000385 


Ammonia 

D 

1.000373-1.000379 


Argon 

D 

1.000281 

Itayleifl 

Benzene 

D 

1 001700-1 001823 


Bromine 

D 

1.001132 

Mascart 

Carbon dioxide 

w hite 

1 000449- 1 000450 


dioxide 

r 

1.000448-1 000454 


disulphide 

white 

1 (X)1500 

D along 

disulphide 

D 

1 001478-1 0014S5 


monoxide 

w hite 

1 000.340 

Dnlong 

monoxide 

white 

1 000335 

M ascart 

Chlorine 

white 

1 (K)0772 

Dulong 

Chlorine 

D 

1 000773 

Mascart 

Chloroform 

D 

1 .001436- 1.001464 


Cyanogen 

white 

1 000834 

Dulong 

Cyanogen 

D 

1.000784-1 000825 


Ethyl alcohol 

D 

1 000871-1 000885 


ether 

D 

1.001521 1 001544 


Helium ' 

D 

1.000036 

Ramsay 

Hydrochloric acid 

white 

1 000449 

Mascart 

Hydrochloric acid 

D 

1 000447 

Mascart 

Hydrogen 

white 

1 000138--1 000143 


Hydrogen 

D 

1.000132 

Burton 

sulphide 

D 

1 000G44 

Dulong 

sulphide 

D 

1.000623 

Mascart 

Methane 

white 

1.000443 

Dulong 

Methane 

D 

1 000444 

Mascart 

Methyl alcohol 

D 

1 000549-1.000623 


Methyl ether 

D 

1.000891 

Mascart 

Nitric oxide 

white 

1.000.303 

Dulong 

Nitric oxide 

D 

1.000297 

Mascart 

Nitrogen 

white 

1 00029,5-1 000.300 


Nitrogen 

D 

1 000296-1.000298 


Nitrous oxide 

white 

1.000.50.3-1 000507 


Nitrous oxide 

D 

1 000610 

Mascart 

Oxygen 

white 

1.000272-1 000280 


Oxygen 

D 

1 000271-1.000272 


Pentane 

D 

1.001711 

MaBC.art 

finlphur dioxide 

white 

1 000665 

Dulong 

Sulphur dioxide 

D 

1 000686 

Ketteler 

Water 

white 

1 0002(il 

Jamin 

Water 

D 

1.900249 1 .000259 



COEFFICIENT OF TRANSPARENCY OF UVIOL GLASS 
FOR THE ULTRA-VIOLET 

For a thickness of 1 mm. 


Wave length, mi- 
crons 

0.2S0 

1 

0.300 

0.325 

1 

0.340 

0.3C)1 

0.383 

L.397 
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REFLECTION OF LIGHT BY GLASS IN AIR 

The table gives Ihe percentage H of light reflected by one 
surface of glass having a refractive index of 1.55 relative to air. 
The angle of incidence is i, and the angle of refraction is r. 

two components of the polarized light are marked H and ± 
according to the electric vector of the vibration. (Computed 
according to Fresners formula.) 


i 

r 


1 ± 

! R 

0 

0" 0' 

' 4 65 ' 

! 4 65 

i 4 65 

10 

6" 26' 

4 84 

1 4 47 

! 4 66 

20 

12" bV 

5 45 

1 3 92 

1 4 68 

30 

IS" 49' 

6 64 

3 00 

1 4 82 

40 

24" 30' 

8.77 

1 75 

! 5 26 

50 

29' 37' 

12 54 

0 46 

j 6 50 

60 

33" oS' 

19 35 

0 12 

i 9 73 

70 

37" 19' 

31 99 

4 00 

i 18 00 

80 

39" 27' 

55 74 

23 34 

1 39 54 

90 

40" 1 1 ' 

100 00 

100 00 

1 100.00 


REFLECTION BY TRANSPARENT MEDIA IN AIR 

For Normal Incidence 


'Plje table gives the per cent of the normally incident light tihich is re- 
flected by transparent media of various indices of refraction, n = index 
(»f refraction, R = reflected light, % =» angle ol incideine = 0. 

(Pompiited from Fresnel’s foruiuln ) 


n 

R 

r/ 


' 'tt 

i R 

1 0 

0 00 

1 8 

6 72 

2 4 

17 0 

1 1 

0 23 

8 16 

2 5 

18.4 

1 2 

0 83 

1, 1 9 

9 63 

2 6 

19 8 

1 3 

1 70 

i 

11. 11 

i * 

21.1 

1 4 

2 78 

!) 2 1 ; 

12 6 

1 2 S 

22.5 

1 5 

4 00 

• i 2 2 1 

14 1 

' 2 9 

23.8 

1 6 

5 33 

1; 2 3 1 

15.5 

1 ! 

i 25 0 

1 


COEFFICIENT OF TRANSPARENCY OF GLASS FOR THE 
INFRA-RED 


Normal incidence, thickness 1 cm. 


Wave length, microns 

'or 

' * i 

1 7 

2.3 

2.7 

3.1 

( h’own, boratt' 

I 1.00 

.55 

.21 

.025 

.04 


borosilicatc 

1 

74 

I .61 

.33 

.034 

.021 

Flint, light . . . 

.i 1 00 

.91 

82 

.45 

.083 

.019 

ht'avy 

.1 1.00 

1 00 

1 00 

1 00 

.45 

.019 
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INDEX OF REFRACTION OF AQUEOUS SOLUTIONS OF 
SUCROSE (CANE SUGAR) 

The table gives the index of refraction for X = 0 5893 of aqueous sugar 
solutions at 20°C from 0 — 85% sugar. Corrections for temperatures other 
than 20® are given at the end of the table. 


Per cent j 
sugar 


0 

. 1 

.2 

3 

4 1 

.5 

6 

7 

8 

U 

00 . 

1 3 

330 

331 

333 

334 

336 

337 

338 

340 

341 

342 

1. 


344 

34.5 

347 

348 

350 

351 

353 

355 

356 

.3.57 

2. 


359 

361 

362 

363 

365 

367 

368 

369 

371 

37;; 

3. 


374 

375 

377 

378 

380 

381 

382 

384 

385 

,387 

4 


388 

389 

391 

393 

394 

395 

397 

399 

400 

401 

5 . 


403 

405 

406 

407 

409 

411 

412 

413 

415 

417 

6 


418 

419 

421 

423 

424 

425 

427 

429 

430 

431 

7. 


433 

435 

436 

437 

439 

441 

442 

443 

445 

447 

8 


448 

450 

451 

453 

4.54 

456 

458 

459 

461 

462 

9 


464 

465 

467 

469 

470 

471 

473 

475 

476 

477 

10 . 


479 

481 

482 

483 

485 

487 

488 

489 

491 

49.3 

11 


494 

406 

497 

499 

.500 

.502 

r>04 

505 

.507 

508 

12. 


510 

512 

513 

515 

516 

518 

520 

521 

.523 

.524 

13 


526 

.527 

.529 

531 

532 

533 

535 

537 

538 

.539 

14 


541 

543 

544 

546 

547 

549 

.551 

552 

5.54 

5.55 

16 . 1 


557 

559 

.560 

562 

563 

565 

.567 

.568 

570 

571 

16 


573 

575 

576 

578 

5S0 

582 

583 

58.5 

5S7 

588 

17 


590 

592 

593 

595 

596 

.598 

600 

601 

603 

604 

18 


6()() 

608 

609 

611 

612 

614 

616 

617 

619 

620 

19 


622 

624 

625 

627 

629 

631 

632 

634 

6.36 

637 

20 . 


639 

641 

642 

644 

645 

647 

649 

6.50 

6.52 

6.5.3 

21 


655 

6.57 

658 

660 

662 

663 

665 

667 

669 

670 

22 


672 

674 

675 

677 

679 

681 

682 

684 

686 

687 

23 


689 

691 

692 

694 

696 

698 

699 

701 

703 

704 

24 


706 

708 

709 

711 

7l.{ 

715 

716 

718 

720 

721 

26 . 


723 

725 

726 

728 

730 

731 

7.33 

735 

7.37 

738 

26 


740 

742 

744 

745 

747 

749 

751 

7.5.i 

754 

7.56 

27 


758 

760 

761 

763 

765 

767 

768 

770 

772 

773 

28 


775 

777 

779 

780 

782 

784 

786 

788 

789 

791 

29 


793 

795 

797 

798 

800 

802 

804 

806 

807 

809 

30 . 


811 

813 

815 

816 

818 

820 

822 

824 

825 

827 

31 


829 

831 

833 

834 

836 

838 

840 

842 

84.3 

84.5 

32 


847 

849 

851 

852 

8.54 

856 

858 

860 

861 

863 

33 


865 

867 

869 

870 

872 

874 

876 

878 

879 

881 

34 


883 

885 

887 

889 

891 

893 

894 

896 

898 

900 

36 . 


902 

904 

906 

907 

909 

911 

913 

915 

916 

918 

36 


920 

922 

924 

926 

928 

929 

931 

933 

935 

9.37 

37 


939 

941 

943 

94.5 

947 

949 

9.50 

9.52 

954 

9.56 

38 


958 

960 

962 

964 

966 

968 

970 

972 

974 

976 

39 


978 

980 

982 

984 

986 

987 

989 

991 

993 

995 

40 . 


997 

999 

*001 

*003 

*005 

*007 

*008 

*010 

*012 

*014 

41 

1 4 

016 

018 

020 

022 

024 

026 

028 

030 

0.32 

034 

42 


036 

038 

040 

042 

044 

046 

048 

0.50 

052 

0.54 

43 


0.56 

0.58 

060 

062 

064 

066 

068 

070 

072 

074 

44 


076 

078 

080 

082 

084 

086 

088 

090 

092 

094 

46 . 


096 

098 

100 

102 

104 

107 

109 

111 

113 

11.5 

46 


117 

119 

121 

123 

125 

127 

129 

131 

133 

13.5 

47 


137 

139 

141 

143 

145 

147 

1.50 

1.52 

154 

156 

48 


158 

160 

162 

164 

166 

169 

171 

173 

175 

177 

49 


179 

181 

183 

185 

187 

189 

192 

194 

196 

198 

60 . 


200 

202 

204 

206 

208 

211 

213 

215 

217 

219 

51 


221 

223 

225 

227 

229 

231 

234 

236 

238 

240 

52 


242 

244 

246 

249 

251 

253 

255 

2,57 

260 

262 

53 


264 

266 

268 

270 

272 

275 

277 

279 

281 

283 

54 


285 

287 

289 

292 

294 

296 

298 

300 

303 

305 

66 . 


307 

309 

311 

313 

316 

31 S 

320 

.322 

325 

327 
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INDEX OF REFRACTION OF AQUEOUS SOLUTIONS OF 
SUCROSE (CANE SUGAR) (Continued) 


Per cent 
sugar 


0 

1 

2 

.3 

4 

5 

6 

7 

.8 

9 

66. 

1 4 

307 

309 

311 

313 

316 

318 

320 

322 

325 

327 

56 


329 

331 

333 

336 

338 

340 

342 

344 

347 

349 

57 


351 

353 

355 

358 

360 

362 

364 

366 

369 

371 

58 


373 

375 

378 

380 

382 

385 

387 

389 

391 

394 

59 


396 

398 

400 

403 

405 

407 

400 

411 

414 

416 

60. 


418 

420 

423 

425 

427 

429 

432 

434 

436 

439 

61 


441 

443 

446 

448 

450 

453 

455 

457 

459 

462 

62 


464 

466 

468 

471 

473 

47 5 

477 

479 

482 

484 

63. 


486 

488 

491 

493 

495 1 

497 

500 

502 

504 

507 

64 


509 

511 

514 

516 

518 i 

521 

523 

525 

527 

530 

65. 


532 

534 

537 

539 

541 i 

544 

546 

548 

550 

553 

66 


558 

501 

563 

565 

567 

570 

572 

574 

577 

579 

67 


581 

584 

586 

588 

591 

593 

595 

598 

600 

602 

68 


605 

607 

609 

612 

614 

616 

619 

621 

623 

625 

69 


628 

630 

632 

635 

637 

639 

642 

644 

646 

649 

70. 


651 

653 

656 

658 

661 

663 

666 

668 

671 

673 

71 


676 

678 

681 

683 

685 

688 

690 

693 

695 

698 

72 


700 

703 

705 

708 

710 

713 

715 

717 

720 

722 

73 


725 

727 

730 

732 

735 

737 

740 

742 

744 

747 

74 


749 

752 

754 

757 

759 

762 

764 

767 

769 

772 

75 


774 

777 

779 

782 

784 

787 

789 

792 

794 

797 

76 


799 

802 

804 

807 

810 

812 

815 

817 

820 

822 

77 


825 

827 

830 

832 

835 

838 

840 

843 

845 

848 

78 


850 

853 

855 

858 

860 

863 

865 

868 

871 

873 

70 


876 

878 

881 

883 

886 

888 

891 

893 

896 

898 

80. 


901 

904 

906 

909 

912 

9!4 

917 

919 

922 

925 

81 


927 

930 

933 

935 

938 

941 

943 

946 

949 

951 

82 


954 

956 

959 

962 

964 

967 

970 

972 

975 

978 

83 


980 

983 

985 

988 

091 

993 

996 

999 

*001 

*004 

84 

1 5 

007 

009 

012 

015 

017 

020 

022 

025 

028 

030 

86. 


033 











TkMPKU\TUIIE Cor.RECTIONS 


Hflov. 20°C the rorrcction should be subtracted from the per cent sugar. 
Above 20°C the correction is to be added to the per cent sugar. 


Temp. 

Approximate per cent sugar 


i 

1 10 1 

1 15 

1 20 

1 30 

1 40 1 

1 50 1 

1 60 

1 70 1 

1 75 

15 

0 

25 

0 

27 

0 

31 

0 

31 

0 

34 

0 

35 

0 36 

0.37 

I 0 36 

0 36 

16 

0 

21 

0 

23 

0 

26 

0 

27 

0 

29 

0 

31 

0 31 

0 32 

0.31 

0 29 

17 

0 

16 

0 

18 

0 

20 

0 

20 

0 

22 

0 

23 

0 23 

0 23 

0.20 

0 17 

18 

0 

11 

0 

12 

0 

14 

0 

14 

0 

15 

0 

16 

0 16 

0 15 

0.12 

0 09 

19 

0 

06 

0 

07 

0 

08 

0 

08 

0 

08 

0 

09 

0.09 

0.08 

j 0.07 

0.05 

21 

0 

06 

0 

07 

0 

07 

0 

07 

0 

07 

0 

07 

0 07 

0 07 

' 0 07 

0.07 

22 

0 

12 

0 

14 

0 

14 

0 

14 

0 

14 

0 

14 

0 15 

0 14 

0 14 

0.14 

23 

0 

18 

0 

20 

0 

20 

0 

21 

0 

21 

0 

21 

0 23 

0.21 

0.22 

0 22 

24 

0 

24 

0 

26 

0 26 

0 

27 

0 

28 

0 

28 

0 30 

0.28 

0 29 

0.29 

25 

0 

30 

0 

32 

0 

32 

0 

34 

0 

36 

0 

36 

0.38 

0.36 

0 36 

0.37 

26 

0 

36 

0 

39 

0 39 

0 

41 

0 

43 

0 

43 

0 46 

0.44 

0.43 

0 44 

27 

0 

43 

0 

46 

0.46 

0 

48 

0 

50 

0 

51 

0 55 

0 52 

0 50 

0 51 

28 

0 

50 

0 

53 

0 

53 

0 

55 

0 

58 

0 

59 

0 63 

0.60 

0 57 

0 59 

29 

0 

57 

0 

60 

0 

61 

0 

62 

0 

66 

0 

67 

0 71 

0 68 

0 65 

0 67 

30 

0 

64 

0 

67 

0 

70 

0 

11 

0 

74 

0 

11 

0 80 

0.76 

0.73 

0 75 





REFLECTION OF LIGHT BY METALS 

The table gives the per cent of normally incident light which is reflected 
by the polished surface of various metals. 


Wave 

length. 

Anti- 

mony. 

Bronse 
(68 Cu, 
32 Sn). 

Copper, 

commer- 

cial. 

Gold. 

electro- 

lytic. 

Iron. 

Magna- 

lium, 

Mach’s. 

Mag. 

ne- 

sium. 

Mer- 

cury, 

backed 

glass. 

251 


.30 

25.9 

38.8 



67. 0 



288 



24.3 

34.0 

.... 

70.6 



.305 


.... 

25.3 

31.8 

.... 

72.2 



.326 

. 


24.9 

28.6 


75.5 



.357 

— 

— 

27.3 

27.9 


81.2 



.V.85 


.53 

28.6 

27.1 


83.9 



.420 



32.7 

29.3 

.... 

83.3 



.450 



.37.0 

33.1 


83.4 


72.8 

■ITiiil 



43.7 

47.0 

".hb 

83.3 

‘.*72 

70.9 

.550 

— 


47.7 

74.0 

— 

82.7 


71.2 


.53 

.64 

71.8 

84.4 

.57 

83.0 

.73 

69.9 

.650 



80.0 

88.9 


82.7 


71 5 

.700 



83.1 

92.3 

‘!59 

83.3 


72 8 

mmm 



88.6 

94.9 

, , 

84.3 



1.00 

‘.*55 

".70 

90.1 


.65 

84.1 

.74 


2.0 


.80 1 

95.5 

96.8 

.78 

86.7 

.77 


3.0 

.65 

.86 ! 

97.1 


.84 

87.4 

.80 


4.0 

.68 

.88 

97.3 

96.9 

.89 

88 7 

.83 


0.0 

. 72 

.93 

98.4 

98.0 

94 


93 




Wave 

length. 

Nickel, 

electro- 

lytic. 

Plati- 

num, 

electro- 

lytic. 

Silver, 

chemi- 

cally 

depos- 

ited. 

Silver- 

backed 

glass. 

Specu- 

lum 

metal. 

Steel. 

Tung- 

sten. 

.251 

37.8 

33.8 

34.1 


29.9 

32 9 


.288 

42.7 

38.8 

21 2 


37.7 

35.0 


.305 

44.2 

39.8 

9.1 


41.7 

37.2 


326 

45 2 

41.4 

14 6 





.357 

48.8 

43.4 

74.5 



si.o 

45.0 


.385 

49.6 

45.4 

81 4 


53 1 

47.8 


.420 

56 6 

51.8 

86.6 


56 4 

51 9 


.460 

59 4 

64.7 

90.5 

‘85.7’ 

60 0 

54.4 


.500 

60 8 

58.4 

91.3 

86.6 

63.2 

54.8 

49 

.550 

62 6 

61.1 

92.7 

88.2 

64.0 

54.9 


.600 

64.9 

64.2 

92.6 

88.1 

64.3 

55.4 

.51 

.650 

66.6 

66.5 

94 7 

89 1 

65.4 

50.4 


.700 

68.8 

69.0 

95.4 

89.6 

66.8 

57 6 

.54 

.800 

1.00 

69 6 
72.0 

70 3 
72.9 

96 8 
97.0 


70.5 

58 0 
63.1 

.62 

2 0 

83.5 

80.6 

97.8 


80.4 

76.7 

.85 

3 0 

4 0’ 

88.7 

91.1 

88.8 

91.5 

98 1 


86 2 


.90 

98 5 


88.5 

87.8 

.93 

9 0 

95.6 

35.4 

98.7 


92.2 

92 9 

.96 
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REFLECTION OF LIGHT BY METALS 

The table gires the percent of normally incident light which is reflected Ilf 
the polished surface of various metals. 

Coblentz. 1906. 1911. 


Wave 

length 

Alum- 

inum 

Cad- 

mium 

Cobalt 

Graph- 

ite 

Irid- 

ium 

Molyb- 

denum 

Pallad- 

ium 

Rhod- 

ium 

SiliooA 

.5 




22 


46 




76 


34 

.6 




24 


48 




77 


33 

.8 




25 


52 




81 


29 

1.0 

ri 

72 

67 

27 

78 

58 


72 

84 


28 

2.0 

82 

87 

72 

35 

87 

82 


81 

91 


28 

4.0 

92 

96 

81 

48 

94 

90 


88 

92 


28 

7,6 

96 

98 

93 

54 

95 

93 


94 

94 


28 

10.0 

98 

98 

97 

69 

96 

94 


97 

95 


28 

12.0 

98 

99 

97 


96 

96 


97 



• • 

Wave 

length 

Tanta-I 

lum 

Telur- 

;um 

Tin 

Vanad- 

ium 

Zinc 

Wave 

length 

Tung- 

sten* 

— 

Stellite* 

.5 

38 ‘ 



57 


1 15 





.32 

.6 

45 

49 


58 





. . 


.42 

.8 

64 

48 


60 


.30 





.50 

1.0 

78 1 

50 

54 

61 


.50 


.50 


.64 

2.0 

90 

62 

61 

69 

92 

.75 


.62 


.67 

4.0 

93 

67 


79 

97 



.676 


.689 

7.0 

94 

68 1 


88 

98 



.900 


.747 

10.0 


84 


98 



.943 


.792 

12.0 

95 


85 


99 



.948 


825 







.953 


.848 






1 1 

BEl 


L_ 

- 


.880 


• Coblentz, Emerson, 1917 


RELATIVE STIMULATION OP THE THREE PRIMARY 
COLOR SENSATIONS BY DIFFERENT WAVE LENGTHS 


Wave 











length. . . 

0.36/i 

0.38 

0.40 

0.42 

0.44 

0.40 

1 

0.48 

0.50 

0.52 

0.54 

Red 

■iW 

0.0 

2 0 

1.0 

1.0 

KkI 

3.0 

9.0 

23.0 

39.0 

Green 

0.0 

0.0 

1 0.0 

0.0 


2.0 

7.0 

23.0 

[61.0 

87.0 

Blue 

0.0 

10.5 

|29.0 



78.0 


46.0 

|16.0 


Wave 
length. . . 

0.56Ai 

0.58 

0.60 

0.62 

0.64 

0.66 

0.68 

0.70 

0.72 

0.7i 

Red 

56.0 

69.0 

71.5 

59 0 

30 0 

12.0 

5 0 

2.0 

1.0 

0.0 

Green 

66 0 

67.0 

37.0 

10.0 

2 5 

1.0 

0.0 

0.0 

0.0 

0.0 

Blue 

4.0 

1.5 

0 0 

0.0 

0.0 

0.0 

mEm 

0.0 

0.0 
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REFLECTION OF LIGHT BY METALS (Continued) 

Coblentz, Bulletin 379, Bureau of Standards 1920 


Wave-length in /u — 0.001 mm. 

Silver 

Monel 

metal 

stellite 

Zino 

0.45 

88 0 

56 5 

63.5 

54 0 

0.50 

90 0 

57.8 

65.8 

55 0 

0.55 

91.5 

59.0 

68.3 

56.0 

0.60 

92.7 

60.2 

70.1 

57.5 

0.65 

93.5 

61.8 

71 0 

60.0 

0.70 

94.1 

63.7 

71.8 

61.0 

0.75 

94.7 

65.6 

72 4 

61 5 

0.80 

95 1 

67.2 

73.0 

61.5 

0.90 

96.0 

70.0 

73.5 

55.5 

0.95 

96.3 

71.1 


51 0 

1.00 

96 5 

72.3 

74 0 

49.0 

1.05 

96.7 

73.0 


53 5 

1.10 

96.9 

73 6 


62 5 

1.20 

97.2 

74 8 

74.5 

74.7 

1.40 

97 4 

77 0 

75 0 

85 8 

1.50 

97.6 

78.2 

75 3 

88 4 

1.75 

97.8 

81.2 

76 0 

92 0 

2.00 

97.9 

83.8 

76.8 

94 0 

2 50 

98 0 

87.0 

78 6 

95.3 

3.00 

98 0 

88 7 

80.0 

95 5 

3.50 

98.0 

89.5 

81 4 

95.8 

4.00 

98 0 

91 0 

82 8 

96 2 


TRANSMISSION FACTORS FOR “GROUND” GLASS 

Liickiesch 



Side tow.nrd 

Transmission Factor 



Varrow beam 

DifTiise 

Sand blasted 

Etched, fine 

Routrh 

Smooth 

Rough 

Smooth 

0 7S.3 
.7,39 
.794 
.768 

0 702 
.695 
.709 
.704 
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DIFFUSE REFLECTING POWER 

The diffuse reflecting power, or ratio of total luminous flux reflected to 
that received, measured for the various regions of the spectrum. The wave 
lengths given are those of maximum energy. — Coblentz, Bulletin, 196, Bureau 
of btandards 1912. 


Material 


Reflecting power % 


0.60 

0.95 

4.4 

8.8 

24.0 

3.2 

3.4 

3.2 

3.8 

4.4 


0.97 





. .1.3 

1.3 


3.0 


1.1 

.9 

1 .3 

4.0 


1 3 

1.2 

1.6 

6.7 


0.6 

.8 

1.2 

2.1 


1.1 

1.4 

2.1 

4.2 

3 02 

[ 3.92 

13.9 

i 14.6 

5.9 


4 04 


111. 8 

t r t • 


t 2.49 





23.5 

i5 2 


4.4 

27.6 

44.6 

32.9 

5.0 

8.2 

51.8 


50 6 

25 6 

9.6 

26.3 

4i.6 

29.9 

3.7 

9.1 

73.8 


34.4 

11.1 

10.0 

70 2 


41.2 

4 74 

7.4 

8^.1 

87.7 

20.8 

[2 34 
\ 1.64 

6.5 

86 0 


46.0 

7.11 

10.0 

82.2 

80.4 

8 5 

[3 2 
12.1 

5.1 

86.3 


16.0 

2.5 

9.1 

85 4 


22 3 

3 6 

6.2 

85 8 

84 i 

23 2 

6.1 

5 4 

f86 8 

[90 8 

29.2 

( 9.3 

6.9 

\ 89.9 

{ 92 8 





[ 94.5 




13.2 


85.2 

89 4 

i6.’8 

4.1 

‘sis 

76 2 

79 3 




74.3 





69.6 




!!!! 

68 1 

72. i 




70 8 





14 8 





f 13 9 

1 2i’2' 




1 22 5 

\ 25.0 




1 75 


3 66 

2.7 


18 4 

"8 i 

17.6 

11.0 


17.5 





48.4 





40 0 





30.1 



i2.4 


23 4 





43 8 





33 1 





28.7 





29.5 





2.43 

2!57 





Lampblacks 

paint 

paraffin-candle 

rosin 

sperm candle 

camphor 

acetylene 

Platinum black 

electrolytic 

Pigments 

cobalt oxide, C 02 O 3 . 


copper oxide, CuO. . 
chromium oxide, CraOa 
lead oxide, PbO . ... 

red iron oxide, FozOs . 
yttrium oxide, Y2O3 
lead chromate, PbCrO^ 

aluminum oxide, AlsOs 
thorium oxide, Th03 . . 
sine oxide, ZnO . . . 

magnesium oxide, MgO 
calcium oxide, CaO 
zirconium oxide, ZrOs. . 

lead carbonate, PbCOa 


magnesium carbonate, MgCOs 
Paints 

white lead No. 108 

102 . 

zinc lead white No 107. 

“ oxide No, 104 
white lead 50% \ ^ 209 

zinc oxide 50% l ’ 

Miscellaneous 

asphalt (pavement) . . . 
black felt ... 

black velvet . . . 

bluestone (sand.'^tone) Si 02 . 

blue flannel 

Brick: 

light buff 

darker .... 

red brick . . ... 

darker <fe glazed 

Cotton olotli: 

diamine fast red 8 B L 
diamine fast black C R — . 
Columbia fast black R 
diamine aldehyde black . . , . 
sulphur black AWL — . . . . 


24 


82 
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DIFFUSE REFLECTING POWER (Continued) 


The diffuse refleetins power, or ratio of total kiminoue ilux refleeted to 
that received, measured for the various regions of the spectrum. Tiie wave 
iengthB given are those of maximum energy. — Coblenta, Bulletin, 196, Bureau 
W Standards 1912. 


Reflecting power % 


Material 


0.54 


Woolen Cloth: 

lanacyl blue BN — . , . . 
salacine blue black A E — 

“ black PB— 

Linen: 

starched, dull finish ... 
deep blue cloth (Navy Dept.) 

ligliter shade 

Feldspar, KAlSuOi 

cleavage surface 

Granolith (pavement) 

Green Leaf (tulip tree) 

Indiana limestone, CaCOi . . 
Quarts (powder, French Flint) 

SiO* 

Slate (dark clay) 

White marble CaCOi ground, 

unpolished 

cleavage, surface 

White paper 

two thicknesses 

White paper, (Bond) 


0.60 

0.95 

4.4 

25 1 



14 6 

i7 s 


11 8 

15 1 


81 2 



17 0 



18 2 




86 7 

38'2 

*39*4 



16.9 



21 9 

38 0 

5 6 

42.9 

1 • • 

20 3 

81 0 

41.5 

7 9 

6.7 


13 4 

53 5 
40 8 


6 4 

t 

71.7 

74.7 

18 2 

73 4 



75 2 




8 8 






10 3 
14 6 

9!? 

5.0 


9 0 
20 0 


6 1 





DIFFUSED REFLECTION 


Albedo 

Giving the percent of diffused reflection of “ white light ” for various sur- 
faces. Sumpner, ZoUner and others. 


Material 

Ueflections 

Material 

Reflections 

Wood, pine 

40 

Parchment 


Cardboard 


1 sheet 

22 

yellow 

30 

2 sheets 

35 

white 

60-70 

Cloth 


Painted surface, . 


black 

1 

yellow 

40 

tracing 

35 

white washed . 

50 

whit/e 

60-70 

Paper 

tracing 

22 

Velvet 
black . . . 

0.4 

ordinary white . . 

60-70 


blotting 

70-80 

Loam, sandv 

24 

chocolate color. . 

4 


brown 

13 

Earth, moist 

8 

blue 

25 


yellow 

25 

Marl, argillaceous . 

16 
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REFLECTION COEFFICIENTS 

Coefficients of Reflection of Miscellaneous Surfaces for Monochromatie 
Radiation in the Visible Spectrum 
(J. L. Michaelson) 


Material 


Carbon Black in Oil 


Clay, 

Kaolin (treated) 

Kaolin (untreated) ... 

White Georgia 

Magnesium oxide 

Paint, 

Lithopone 

MgCOs-Vynal Acetate Lacquer. 

ZnO-Milk 

Paper, 

Blotting 

Calendered .... 

Crepe, green 
Crepe, red 

Crepe, yellow 

News Print Stock 

Peach, 

Green 

Ripe .... 

Pear, 

Green 

Ripe 

Pigment, 

Chrome Yellow 
French Ochre 
Porcelain I^namel, 

Blue 

Orange 

Red .. .. 

White 

Ydlow 

Talcum, Italian 

Wheat Flour 


Wave lengths (/*) 


0 400 

0.600 

0 600 

0.700 

0 003 

0.003 

0.003 

0.003 

0.82 

0 81 

0.82 

0.82 

0 76 

0 79 

0.85 

0.86 

0 94 

0.92 

0.93 

0.94 

0.97 

0.98 

0.98 

0.98 

0 95 

0.98 

0.98 

0.98 

0.90 

88 

0.88 

0.88 

0.74 

0 84 

0.85 

0.86 

0.64 

0.72 

0.79 

0.79 

0 64 

0 69 

0 73 

0.76 

0 23 

0 49 

0 19 

0.48 

0 03 

0 02 

0 21 

0.69 

0 17 

0.44 

0 76 

0.79 

0.38 

0.61 

0.63 

0.78 

0.18 

0.17 

0 62 

0.63 

0. 10 

0.10 

0.41 

0.42 

0.04 

0.12 

0 29 

0.41 

0.08 

0.19 

0.46 

0.53 

0 05 

0.13 

0 70 

0.77 

0 06 

0.14 

0.60 

0.66 

0 44 

0 10 

0 05 

0.23 

0 09 

0 09 

0 69 

0.69 

0 06 

0 03 

0 08 

0 62 

0 77 

0 73 

0 72 

0 70 

0 11 

0 46 

0 62 

0 62 

0.94 

0 89 

0 88 

0.88 

0 75 

0 87 

0 94 

0 97 


REFLECTION COEFFICIENTS OF SURFACES FOR 
‘INCANDESCENT” LIGHT 




IQygJgl 
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(1) Hagen and Rubens. (2) Nutting, Jones, and Elliot. (3) J. E. Bock. 
( 4 ) Frank Benford. (5) J. L. Micha«lai(m. 
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EMISSIVITY AND ABSORPTION 

These data are the result of investigations made by the 
Bureau of Standards, the British National Physical Laboratory, 
Cleneral Electric Research Laboratories, and several eastern 
universities, and were collected by W. .1. King of the General 
Electric Company. 

Low Temperature Total Emissivities 


Silver, highly polished . 
Platinum “ “ 

0 

02 

Brass, polisht'd 

. 0 

60 

0 

05 

Oxidizi'd cop[)(M- 

. 0 

60 

Zinc “ “ 

0 

05 

Oxidized steel 

. 0 

70 

Aluminum, “ 

0 

08 

Bronze paint 

. 0 

80 

*Monel metal, polished 
Nickel “ 

0 

09 

Black gloss paint 

. 0 

90 

0 

12 

Whit(‘ lac(iu(‘r 

. 0 

95 

Copper 

0 

15 

White vitr(‘ous (Miann*! 

. 0 

95 

Stellite 

0 

18 

Asbestos })ap(T 

0 

95 

('ast iron “ 

0 

25 

Green paint 

0 

95 

Monel metal, oxidizisl 

0 

43 

Gray paiTit ... 

. 0 

95 

Aluminum paint 

0 

55 

1 Lainj) })lack 

0 

95 


Coefficient of Absorption of Solar Radiation 


Silver, highly polish(‘(l 0.07 

Platinum “ 0 10 

Nickel “ 0 If) 

^Aluminum 0 15 

Magnesium carlKuuite 0 15 

Zinc oxide ... 015 

*Steel ... 0 20 

Chopper .... 0 25 

White lead pamt 0 25 

Zinc oxide paint . . 0 30 


Stellil(\ polislu'd 0 30 

Light cr(‘am paint 0 35 

Mon(‘l m(*tal, polished. 0.40 

Light y(‘llo\\ paint . 0 45 
Light gn'cn paint . 0 50 

Aluininuin paint 0 55 

Zinc, polislnal metal 0 55 

Gray paint . 0 75 

Black matt(' 0 97 


* Questionabl(‘ Ixrause of scant or inconsistent data. 







TOTAL EMISSIVITY 


RoESEU ANT) WeNSEL, NATIONAL Bl'JiEATI OE iSt’ANDAKDB 


Material 

1 

Temp 

! Kmis- 
sivity 

Material 

Temp. 

“C 

Emis- 

sivity 

Alloys 



Iron, nwted 

25 

0 65 

20Ni-25rr-55rp, oxidized 

200 

0 90 

wrought, dull 

25 

0.94 


500 

0 97 

oxidized 

350 

0 94 

f)0Ni-12(’r-28rc, oxidized 

270 

0 89 

Lead, uuoxidized. 

100 

0 05 


5()0 

0.82 

oxidized 

200 

0 63 

80Ni-2()(V, oxidized 

100 

0 87 

Meroury, uuoxidized 

25 

0 10 


()00 

0 87 

100 

0 12 


1300 

0 89 

Molyl)deinim, uuoxidized 

1000 

0 13 

Aluminum, uuoxidized 

25 

0 022 

1500 

0 19 


100 

1 0 028 


2000 

0 24 


500 

0 060 

Monel metal, oxidized 

200 

0 43 

oxidized 

200 

' 0 11 


600 

0 43 

1 

liOO 

0 19 

Nickel, uuoxidized 

25 

0 045 

BMiiuth, uuoxidized i 

25 

0 048 

100 

0 06 


100 

0 061 


500 

0 12 

Brass, oxidized 

200 

0.61 


1000 

0 19 


000 

0 59 

oxidized 

200 

0 37 

uii()Xi(Jiz(<d 1 

25 

0 035 


1200 

0 85 


100 

0 035 

Platiiiuin, uuoxidized 

25 

0 037 

(’iirboii, iinoxidized 

25 

1 0 081 


100 

0 047 


! 100 

0 081 


500 

0 096 


i 500 ' 

0 079 


1000 

0 152 

(’hroiniiim, uuoxidized 

100 ; 

; 0 08 


1500 

0 191 

(\)l)alt, uiioxidizi'd 

500 ' 

' 0 13 

iSiliea briek 

1000 

0 SO 


1000 i 

1 0 23 

1 

1100 

0 85 

('olumbium, uuoxidized 

1500 

, 0 19 

ISilver, uuoxidized 

100 

0 02 

2000 

0 24 

1 

500 

0 035 

('upper, uuoxidized 

100 

; 0 02 

ISteel, uuoxidized 

100 

0 08 

liijuid 

. 0.15 


liquid 

0 2S 

oxidiz(‘d 

200 

! 0 6 i 

1 oxidized 

25 

0 SO 


1000 

0 6 i 

il 

200 

0 79 

(Mlorized 

100 

0 26 

ll 

600 

{) 79 


500 

0 26 

jil^teel plab', rniigli 

j 

40 

0 94 

Culorized, oxidizeil 

200 

0 18 

400 

0 97 


000 

0 19 

1 ealonzdl oxidized 

200 

0 52 

Fire brick 

! 1000 

' 0 75 


600 

0 57 

(iold, uuoxidized 

i 100 

0 02 

Taiituluiu, uuoxidized 

1500 

0 21 

1 500 

0 03 


2000 

0 26 

(lold enami'! 

i 100 

0 37 

Tin, uuoxidized 

25 

0 043 

Iron, uuoxidized 

' 100 

0 05 


100 

0 05 

oxidized 

* 100 

0 74 

TunRsteii, uuoxidized 

25 

0 024 


500 

0 S4 


100 

0 032 


1200 

0 89 


500 

0 071 

east, iiiioxid'.zi d 

100 

0 21 


1000 

0 15 


liquid 

0 29 

1 

1500 

0 23 

east, oxidized 

200 

0 64 

'/me. uuoxidized 

2000 

0 2S 

000 

0 78 

300 

0 05 

east, stroiiply oxidized 

40 

0 95 

1 


1 

1 250 

0 95 



1 




SPECTRAL EMISSIVITY 


Prepared by Roeser and Wen&el, National Bureau of Standards 

Spectral Emlsslvity of Materials, Surface Unoxidlzed for 0.65/x 


lOleinent 

Solid 

i.icluid 

Klenient 

Solid 

Liquid 


0 01 

0.61 

Thorium. . 
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1 0 24' 
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©c 

•c ^ 
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1 
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Spectral Kiiilsslrlty of Oxides 

Th» omisisivity of oxides and oxidized metals dep«*iids to a large extent upon the roughness 
of the surface. In gi’niral, higher values of cnussivity are obtaini'd on the rougher surfaces 
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Aiuininum oxide 
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Alumel (oxidized) 


0 87 
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Cast Iron (oxidized) 


0 70 
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0 S7 
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0 S5 
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PROPERTIES OF TUNGSTEN 

JoNBs AND Langmuir, General Electric Review 
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10-27 

1 

87 

X 

10 22 

424 

6 3 

1 300 

34 

08 

3 

21 

X 

10 1“ 

1 

35 

X 

10-24 

8 

18 

X 

0-20 

.479 1 

6.7 

1400 

37 

19 

6 

.62 

X 

10 • 

2 

51 

X 

10-22 

1 

62 

X 

10 17 

. 535 

0.8 

1 300 

40, 

.36 

9 

14 

X 

10 » 

2 

37 

X 

io-2j! 

1 

54 

X 

10 16 

.593 

7 0 

1 (iOO 

43 

35 

9 

27 

X 

10 7 

1 

25 

X 

10->« 

8. 

,43 

X 

10 14 

652 
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.35 

2 

28 

X 

10“ 

1 

41 

X 

10-14 

1 

01 

X 

10 » 
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PROPERTIES OF TUNGSTEN 

Roesbr and Wbnbbl, National Burbau of Standards 
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260 

1861 

2032 
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36 

436 

467 
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61 

.434 
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2031 

224 1 

2300 

101 

432 

464 

350 

288 

2115 

2345 

2400 

157 

430 

463 

356 

206 
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2451 

2500 
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420 
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418 
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336 
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416 
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337 
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3310 

3300 

2700 

412 

451 

.326 

j 341 

2013 

3420 

3400 

3400 
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.450 

323 

.348 

1 2080 

3530 

3500 

4200 

408 

440 

320 

.351 

i 3063 

3642 

3600 

5200 

406 

447 

317 

354 

3137 

3754 
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PIGMENTS AND DYES 

tables which follow mve the fraction of incident light reflected by pigments or transmitted by dyes. The pigments were in 
dered form and the dye solutions, except where indicated, in distilled water. Wave lengths are given in microns. 

(Luckiesch, 1917) 



PIGMENTS AND DYES (Continued) 
Red Dyes 


P16MENTS AND DYES (Continued) 
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Dye-Solution 

Carmen ruby opt 

Amido naphthol red 

Coccinine 

Erythrosine 

Hematoxyline 

Alisarine red 

Acid rosolio (pure) 

Rapid filter red 

Aniline red fast extra A 
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Rose bengal 

Cobalt ammonium sulphate. . . 
Cobalt nitrate 
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nOMERTS ARD DYES (Continaed) 
Yellow Dyes 


PIGMENTS AND DYES (Continued) 
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Potassium bechromal 
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PIGMENTS AND DYES (Costinuid) 
Green Dyes 


PIGMENTS AND DYES (Continued) 












PIGMENTS AND DYES (Continued) 
Blue Dyes 


PIGMENTS AND DYES (Continued) 
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PIGMENTS AND DYES (Contmued) 
Purple Dyes 


PIGMENTS AND DYES (Continued) 








TRANBMIS^ON OF COLORED C»iASSBS 

If Jo is tho intensity of radiation entering a layer of some medium an^ I 
the intensity reaching the opposite surface, the ratio I/Io is called the tr^ns-* 
mittance. In practice the ratio of intensity of radiation passing through a 
glass sample to that incident on its surface is often measured and plotted as 
transmission. The transmission is the result of two factors, the transmit- 
tance of the glass and the losses by reflection. These losses amount to about 
4 % for each glass-air surface; the transmission of a sample is about 92% of 
its transmittance. Since the reflection losses differ sligntly with different 
sampleSt the correction is often determined and applied when the trans- 
mission is measured. Values w'hich are thus corrected are marked * at the 
head of the column. 

In order to obtain the transmittance for thicknesses other than those listed 
it is convenient to transform the tabular values to terms of fit in the equation 
I/Io » where t is the thickness (in millimeters) and a constant for a 
particular sample. The base 10 is conveniently used in place of e so that 
fit becomes the common logarithm of the transmittance, or fit «« log I/Io 
Using the corrected value of the transmittance for a specific thickness, found 
in the table, the value of fit may be found, changed to the value for the new 
thickness and the transmittance for the second thickness computed 

For example: The tabular value of transmission for sample CG 396 at 
X =» .40 m is given as 0 80 for a thickness of 2 mm. It is de^sired to find the 
transmittance for 6 mm. 

The corrected value of the transmittance for 2 mm is 0.80/.92 or about 
0,871. Log 871 - 9.94002-10 Writing this as a wholly negative number 
the equation becomes fit — — 06998 For f = 6 = — 06998 X 6/2 =* 

— .14996 or changing to the more familiar form gives 9.86005-10 w'hich is 
the logarithm of the new transmittance which is found to be .708: The 
transmission will be .92 X .708 or .051. 

In order to identify the glasses listed, the manufacturer’s number is given 
preceded by an abbre\iation of the maker’s name, as follows: AO, AmefTican 
Optical Co.; BL, Bausch A Lomb Optical Co , CE, Chicago E 3 ’’e Shield Co.; 
CG, Corning Glass Works Data for Jena glasses are given separately in 
section II of the table. 

This table has been compiled with the assistance of: Mr. H. P Gage; 
Corning Glass Works; Mr. J. Liautaud, Chicago Eye Shield Co,; Mr W. B. 
Rayton, Bausch A Lorrib Optical Co ; Mr A. J. Weinstein of the Fish* 
Shurman Corporation 


abs., absorbing 
bl., blue 
col,, colorless 
didyni , didyniium 
dk., dark 
fl , fluorescent 
grn., green 
bt , heat 


Abbreviations Used 
lant , lantern 
It., light 
med , medium 
neut . neutral 
purp , purple 
pvrom , pyrometer 
rd red 


sext , sextant 
sig., signal 
tr., transmitting 
u V., ultra-violet 
v , very 
viol . violet 
yel., yellow 
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TRANSMISSION OF COLORED GLASSES 

Section I, — Glasses of American Manufacturi 


TRANSMISSION OF COLORED GLASSES 
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TKANSHISSION OF CiMLQSED GLASSES (CoBttaued) 




TRANSMISSION OF COIAMtlS) GLASSES (ContlAued) 


ON OF COLORED GLASSES (Continued) 

LASSES OF American Manufactdre (Continued) 
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TRANSMISSION OF COLORED GLASSES (Continued) 

Section I. — Glasiks of American Maniifactcre (Continued) 


TRANSMISSION OF COLORED GLASSES {Centlnwed) 
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TRANSMISSION OF COLORED GLASSES (Continued) 

Section I. — Glasses of American Manufacture (CJontinued) 


TKAN^IBSION OF COLOKED GLASSES (Continued) 
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TKANSMISSIOM OF COLORED GLASSES (Continued) 

Section I. — Glasses of American Manufacture (Continued) 


TRANSMISSIOIf OF COLORED GLASSES (Continued) 
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TRANSMISSION OF COLORED GLASSES (Contlaued) 
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TRANSMISSION OF COLORED GLASSES (Continued) 

Section II. — Jena Glasbes (Continued) 


TVANSMISSION OF COLORED GLASSES (Continued) 
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TRANSMISSION OF COLORED GLASSES (Continued) 

Section II. — Jena Glasses (Continued) 


TRANSMISSION OF COLORED GLASSI» (CcMtttniMd) 
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TRANSMISSION Or COLORED GLASSES (CentlnuoA) 
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TRANSMISSION OF COLORED CLASSES (C0ntln|i«(d) 


TRANSMISSION OF COLORED GLASSES (Continued) 

Section II. — Jena Glasses (Continued) 
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TRANSMISSION OF COLORED GLASSES (Continued) 

Section II. — ^Jbna Glasses (Continued) 


VWHLmmi»H10N of COLOEED glasses (Coatlaiiefl) 
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TEANSMISSION OF WEATTFN ULTfiRS 

Data condensed from Wratten Light Filters, published by Eastman Kodak 
Co» manufacturers of the filters. 

The following pa^es give the percent transmission for the dyed gelatin 
only, unless otherwise indicated. Values for the transmission for wave 
lengths less than 0.40m and greater than 0.70m are computed from density 
curves while the values for the visible spectrum are taken directly from 
transmission tables. The values thus computed for the transmission in the 
ultraviolet and infrared are necessarily less accurate and are intencled only 
as a general guide to the characteristics of the filteis. These values are 
printed fn itahcs. 

In case the gelatin filters are cemented between sheets of glass the trans- 
miseion at any wave length will be the product of the filter transmission and 
the transtnission of glass for that wave length. See No. 00. 

To save space the name, use and stability of the filters are indicated in 
the list below. The following abbreviations are used: 

abs., absorbs neut., neutral si., slightly 

compl., complementary ortho., orthochromatic trans., transmits 

exp., experimental phot., photography uns., unstable 

ir., infrared s., stable uv., ultraviolet 

m.s., moderately stable sens., sensitive v.s., very stable 


No. 

Name, use and stability 

No. 


Colorless 

23 

00 

Two pieces of “B” glass 

23A 


cemented together, such as 

23B 


ordinarily used for mount- 
ing gelatin filters. 

24 

0 

Plain gelatiH} focusing, s 
^-Naphtholdisulfonic acid, 

1 

24A 

2 

abs. uv., m s. 

Aesculine, abs. uv , uns. 

25 

2A 

(turns brown) . 

— . — ^ ube. uv., 8. 

26 


Velio w 

27 

27A 

3 

Aero No. 1, aerial phot , v.s. 

28 

3N5 

, ortho , Aero No 1 

4 

with neut. density, v s 
Kodak color filter, ortho , v.s 

29 


Aero No. 2, aerial phot , v.s. 


5N5 

, ortho., Aero No. 2 


G 

with neut. density, v.s. 

Kl, ortho,, V.B 


7 ! 

KIJ, ortho., v.s. 

30 

8 

K2, ortho., V.s. 

30A 

9 

K3, ortho., V s. 

31 

n 

XI, ortho , v.s. 

32 

33 

34 

12 

Minus blue, compl., v.s. 

13 

X2, ortho., v.s. 

15 

G, contrast, v.s. 

35 

16 

Flavazine T, contrast, v.s. 

36 

17 

Quinoline yellow, trans. uv , 

ISA 

abs. violet, s. 

Ultraviolet, trans uv and 


ir, only, s. Glass filter 

38 


Orange and Bed 

38A 

21 

Monobromofluoresceine, con- 


trast, m.s. 

39 

22 

E2, contrast, m.s. 



Name, use and stability 


E red. contrast, m.s. 

E red (light), exp. tricUor 
projection, m.s. 

Two-color TM, additive pro- 
jection, m.s. 

Projection red, additive tri- 
color projection, m.s. 
Projection red (light), pro- 
jection, m.s. 

A (tricolor red), contrast, 
m.s. 

Stereo red, for anaglyphs, m.s. 
Stage red, exp. tricolor, s. 
Stage red (light), exp. tri- 
color, s. 

Cin6 red, two-color taking, s. 
F, contrast, m.s. (darkens 
si.). 

Magenta and Violet 

Transmitting both red and 
blue 

Hose bengal, absorption, uns. 
Q, absorption, m s. 

Minus green 1, absorption, 
si. uns. 

Minus green 3, compl., m.s. 
Xylene red, absorption, s. 

D (light), absorption, si, uns. 
D, contrast, m.s. 

Methyl violet B.B.R., ab- 
sorption, m.s.: 

Blue and Blue Green 

Toluidine blue, absorption, 
v.s. 

Dark toluidine blue, absorp- 
tion, v.s. 

Duplicating, contrast. s. 
Glass filter 
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TRANSMISSION OF WRATTDN FILTERS (Continued) 


No. 

Name, use and stability | 

40 

Cin6 green 1, two-color tak- 


ing (tungsten source) , m.s. 

40A 

Cin6 green 2, two-color tak- 


ing, m.s. 

43 

Minus red 2, absorption. 


sens, to heat. 

44 

Minus red 4, compl., m.s 


(not sens, to heat). 

44A 

Minus red 5, compl., m.s. 


(not sens, to heat). 

45 

H, contrast, ms. (darkens). 

45A 

Blue green, contrast, m.s. 
(darkens) . 

46 

ij-Blue, contrast, m.s. 


(darkens) . 

47 

C5 projection blue, projec- 


tion tricolor (standard tri- 
color), 8. 

47A 

Stage blue, exp. tricolor, s. 
C2, absorption, s. 

48 

48A 

C3, absorption, s. 

49 

C4, contrast, s. 

49A 

49B 

C4 (light), exp. tricolor, s. 

C4 (dark), exp. tricolor, s. 

49C 

C4 (extra dark), exp. tri- 


color, 8. 

50 

L, contrast, m.s. 


Green 

51 

Naphthol green 1, absorp- 


tion, V 8. 

52 

Naphthol green 2, absorp- 


tion, V s. 

53 

Naphthol green 3, absorp- 


tion, V 8. 

54 

Naphthol green 4, absorp- 


tion, vs. 

55 

Stereo green, viewing for 


anaglyphs, s. 

56 

B3, absorption, s. 

57 

B2 (light), absorption, s 

57A 

B2 (extra light), exp. tri- 


color, B. 

58 

B2, contrast, s. 

58A 

B2(dark),B. 

59 

Projection green, tricolor for 


additive projection, s. 

59A 

Projection green (light), exp 


tricolor, s. 

60 

P, contrast, s. 

61 

N, contrast, s. 

62 

Mercury green, mercury 


monochromat, s. 

63 

c-Green, absorption, s. 

64 

Minus red 3 (light), absorp-l 


tion, B. 1 

65 

Minus red 3, absorption, s. 

65A 

Minus red 3 (intermediate). 


absorption, s. 

66 

Rapid filter green, absorp- 


tion, a. 



70 

71A 

72 

73 


70 

77 


77 A 


78 

78AA 

78A 

78B 

78 (: 

79 

80 

86 
86 V 
86 B 
86C 


87 

88 

88A 

89 

89A 

90 

91 

96 

97 
97 A 

97B 


Name, use and stability 


Filter blue green* absorp- 
tion* B. 

Fast green blue shade, ab- 
sorption, B. 

Two-color blue green* addi- 
tive projection, s. 

Monochromatic 

^-(contrast R), deep red 
monochromat, m.s. 

0 , orange red monochromat, 
m B. 

7 , orange yellow monochro- 
mat, m.s. 

5, yellow green monochro- 
mat, B. 

t, pure green monochromat, s 
17, blue green monochromat, 
m.s. 

0 , violet monochromat, m s 
Mercury vapor monochro- 
mat, v.B. Cemented in 
glass. 

Mercury vapor monochro- 
mat, v.B. Cemented in 
glass. 

Photometric 

Bluish, photometric, s. 

, photometric, s. 

, photometric, s. 

, photometric, s. 

, photometric, s. 

, photographic com- 
pensator, m.s. 

, kodachrome for 

photoflood, 8. 

Yellowdsh, photometric, m s 

, photometric, m.s. 

, photometric, m.s 

, photometric, m s 

Miscellaneous 

Extra dark infrared, absorp- 
tion, v.a. 

Infrar^ (R. W. Wood), 
absorption, vs. 

Infrared, absorption, v s. 
Signaling red (fight), absorp- 
tion, B. 

Signaling red (dark), absorp- 
tion, 8. 

Monochromatic viewing, 
s. 

Z (infrared), absorption, in 
Neutral, in s. 

Dichroio, absorption, m.s. 
Dichroic (light), absoriitiou, 
m.s. 

Dichroic (extra light), ab- 
sorption, m s. 
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TRANSMISSION or WRATTBN FILTERS (Continued) 


TRANSMISSION OF FMTERS (Continued) 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


IVANSMISSION OF FILTISS (Cotitliinod) 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


TRANSMISSION OF FILTERS (Continued) 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


TBANSMISSION OF F1LTES8 (ContMtiM) 
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ntANSMISSION OF FDiTEKS (OontiiUied) 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


TRANSMISSION OF FILTERS (Contittued) 




TRANSMIS81BILITY FOR KADUTIONS 

Ratio of the transmitted light to the incident light for a definite thioknesf 
ti the substance, usually 1 cm. 


Glass. 

Glass in general is opaque to the ultra-violet and infra-red. Uviol glass 
is transparent to the longer radiations of the ultra-violet. 

Coefficient of transparency of glass for visible and ultra-violet radiations. 


Normal incidence, thickness 1 cm. 


Wave length 
microns 

0.300 

0.330 


0.357 

0.361 

0.375 

0.384 

0.388 

0.396 

Crown, ordinary. . 
Crown, borosili- 

cate 

Flint, ordinary. . 
Flint, heavy 

0.08 

0.65 


o!72 

0.95 

olio 

.947 

0.972 

o!58 

0.975 

0.904 

0.686 


Normal incidence, thickness 1 cm. 


Wave length, 
microns 

0.400 

0.415 

0.419 

0.425 

0.434 

0.455 

0.500 

0.580 

0.677 

Crown, ordinary.. 
Crown, borosili- 

cate 

Flint, ordinary. . . 
Flint, heavy 

0.964 

0.985 

0.959 

0.952 

0.993 

oioos 

0.960 

0.981 

' ■ ’ 

0.993 

1.00 

0.986 

1 

1 

0.990 


Quartz 

Quartz is very transparent to the ultra-violet and to the visible 
spectrum, but opaque for the infra-red beyond 7.0/*. 

(Pflfiger.) 


Wave length, microns 

0.19 

0.20 

0.21 


Transmission for 1 mm 

.67 

.84 

.92 



Fluorite 

Fluorite is very transparent to the ultra-violet, nearly to 
0.10/i. Coefficient of transparency at X = 186 is found by 
PflUger to be 0.80. 

For the infra-red tlie values are given in a table below. 
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TRANSMISSIBILITY FOR RADIATIOITS (Contintiod) 

Rock Salt and Sylyine and Fluorite 
Transparency for the Infra-red. 

Thlokness 1 cm. 


Wave length, 
microns. 

Rock salt. 

Sylvine KCl, 

Fluorite. 

8 . 



.844 

9. 

0.995 


.543 


.995 

.988 

.164 

12. 


.995 


14. 

.931 

.975 

.000 

16. 

.661 

.936 


18. 

.275 

.862 


19. 


.758 




.585 


23.7 


1 .155 



PHOSPHORESCENCE BY CATHODE RAYS 

Substances Luminous under Excitation by Cathode Rays. 


Substance 

(with calcium oxide). 

Wave lengths of principal bands in xniorona 
(Urbain, 1909.) 

Dysprosium oxide 

0.480, 0 489, 0.585, 0.675 
0.416-^.426, 0.469 

Europium oxide 

Europium oxide 

Neodymium oxide 

Praesodymium oxide 

0.589-0.593, 0.613, 0.625 
0.392,0.419-0.429,0.458 

0.488, 0.604, 0.606, 0.626, 0.634 



One part. 

100 parts. 

Wave 

length. 

Color. 

j Observer. 

Antimony oxide . . 

calcium oxide 

0.560 

yellow 

Bruninghaus, 1910 

Antimony trisul- 
phide 

calcium sulphide 
calcium oxide 

0.569 

yellow 

blue 

Bruninghaus, 1910 

Bismuth oxide. . 

0.522 

Bruninghaus, 1910 

Bismuth sulphate. 

calcium sulphate 

0.640 

red 

Bruninghaus. 1910 

Manganous car- 
bonate 

magnesium car- 
bonate 

0.620 

red 

Bruninghaus, 1910 

oxide 

calcium oxide 

0.t589 

yellow 

T.ecoq & Boisbaudraa, 
1886 

Bruninghaus, 1910 
Lecoq dc Boisbaudno. 
1886 

Bruninghaus, 19i0 

phosphate . . . 

calcium phosphate 

Cai(P04)t 

i 0.633 

red 

sulphate 

calcium sulphate 

0.540 

green 

sulphide 

calcium sulphide 

0.589 

yellow 
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VLUORBSCBirCE OF ORGANIC SUBSTANCES IN 
SOLUTION 

Excitation bt White Light. 


fiubstance. 

Solvent. 

Wave 

length 

microns. 

Observer. 

AntrbrftCftne 

alcohol 

ro.4oo 
\ 0.430 

Stark & Meyer, 1907 

Nichols & Merritt, 1907 

Eosine 

alcohol or 

0.436 

0.580 

Esculioe 

iF^ater 

alcohol 

0.460 

Nichols & Merritt, 1907 

Fluorescein 

water (al- 
kaline) 
alcohol 
water 
water 
water 

0.542 

Nichols & Merritt, 1907 

Naphthalin, red. . 
Quinine sulphate. 
Resorcin blue .... 
Rhodamin 

0.632 

0.437 

0.65 

0.554 

Nichols & Merritt, 1907 
Nichols & Merritt, 1907 
Nichols & Merritt, 1907 
Nichols & Merritt, 1907 



FLUORESCENCE 

Gases and Vapqbs. 


Gas or 
vapor. 

Condition. 

Excitation. 

Color or wave 
length of emitted 
light. 

Observer. 

Iodine . . . 

Vapor «t or- 
dinary tem- 
perature. 

Mercury arc 
X=-.546#» 

Strongest bands 

X *. 5460m, .5774m 
.5730, .6796 

Wood, 1911 

Mercury . 

i\^por at or- 

Spark between 

Broad band 

Wood, 1909 

dinary tem- 
perature 

aluminum 

electrodes 

X-.5900-.3000 

Oxygen . 

Mercury arc in 
quart* tube 

Strongest lines 
X-.1849, .1851 
(ultrar violet) 

Streubing, 1919 

Poiaaeium 

Vapor, 300®- 
400® C. 

White light 

Many strong lines 
from .6416- 
. 6768, strongest 
.0544 and .6584 

Wood St Carter, 
1908 

Rubidium 

Vapor, at 

270® C. 

White light 

Strong red band 

Dunoyer, 1912 

(elec, arc) 

X -.6900-. 6620. 

Sodium . . 

Vapor at 

White light 

D, X-.5893 1 

Dunoyer, 191S 

350® C. 

(elec, arc) 

(mean) 
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FliUOEESCENT SUBSTANCES 

By Jack De Ment 

The emission of light from matter under the influence of an exciting agent 
is termed fluorescence. When emission persists after removal of the exciting 
agent the process is termed phosphorescence. Both are practically identical, 
except in the duration of lignt emission, and may harmoniously be explained 
on tne same basis. Luminescence is the term covering botn phenomena, 
although candoluminescence, emission due to incandescent heat, may also 
be included. Fluorescence is classified according to the exciting agent(s) 
and special terms are derived therefrom. 

Excitation includes over 30 processes by which energy is introduced into, 
and/or released from, the luminescent system; visible light (photolumines- 
cence) ; low temperature heat (thermoluminescence) ; friction (tribolumines- 
cence); cold (baroluminescence) ; ion streams (ionoluminescence) ; cathode 
rays (cathodoluminescence) ; crystallisation (crystalloluminescence) ; sound 
waves (sonoluminescence) ; Hertzian waves; radioelement radiations, e.g., 
alpha, beta (positrons), and |;amma rays (radio-luminescence, etc.); neutrons; 
metabolic processes (bioluminescence); and a large number and wide variety 
of chemical reactions (chemiluminescence) ; etc. Terms such radiophoto- 
luminescence and tribothermoluminescence denote the exciting action of 
more than one agent. 

Ultraviolet light is used with most success in oi dinary studies on lumines- 
cent substances. Most effectively suited for general excitation of inorganic 
chemicals, phosphors, certain minerals, etc., w’hose exact absorption charac- 
Teristies are unknown, is short wavelength ultraviolet light (Hg =*= 2637A, 
resonance radiation) filtered through a medium (usually glass) possessing 
T>eak transmission in this region and minimal transmission elsewhere, espe- 
cially in the visible. For general excitation of organic and metal-organic 
( ompounds, and a few minerals, as w'ell as tissues, long wavelength 
(Hg »* 3650 A) radiation is employed. All ultiaviolet light must be filtered 
before adeejuate results are obtained. 

Slight discordance is noted in the fluorescence of certain substances, espe- 
cially in minerals and impure inorganic chemicals. Fluorescence may be 
affected by purity, age and source of the compound, particle size, water- 
content, and the solvent and concentration of solute. A great many sub- 
stances, however, emit characteristic fluorescence which serves for detection 
and estimation in extiemely small amounts, particularly after treatment 
with solvents, acids, or alkalis. The science of fluorochenjistry embraces 
the applications of fluorescence and ultraviolet light to chemistrj'. The 
references should be consulted for additional details on fluorescent chemicals 
and fluorochemical analysis. 

The following table gives the character of fluorescence for various sub- 
stances when excited by radiation of wave length 3650 augt'trom uiut^, 
except whcie otherwise noted. 


Key to Abbreviations 


aeet . 

acetone 

alk 

alkalis, alkaline 

al 

ethyl alcohol 
bright 

bz 

benzene 

d 

dark 

dil. 

dilute 

dl 

dull 


. . deep 
water 


KOH.. . pot a«»sium hydroxide 

I light 

m . . mediuni 

oxid . oxidation 

oxy oxyacids 

p . . pale 

s.. 'Strong 

si slight 

soil! . solutions 

X 5 d . . xjdene 
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FLUOEESCEirT SUBSTANCES (Continued) 


Abietic acid 
Acetaldehyde 
Acetanilid 
Acetoacetanilid 
Acetophenone 
p-Acetylaminophenol 
Acetyl homoumbelliferone 
2-Acetyl purpurin 
Acetylsalicylic acid 
Acridine 
Acridine picrate 
Acndone 
Acrylic aldehyde 
Adenine sulfate 
A j acme 
Alanine 
dl-Alanine 
Alizarin 
Aloin 
Alloxan 

Allylainine picrate 
Aluminum distearate 
Aluminum rnonstearate 
Aluminum palmitate 
Aluminum tristearate 
Ambergris 
Aminoacetal picrate 
p-Aminobenzoic acid 
2-Amino-5-chlorobenxoic acid 
Aminohvdrastin 
Aminopnyllin 
Arninopyrine 
Animomuin acetate 
Ammonium benzoate 
Ammonium mandelate 
Ammonium salicylate* 

Amyl salicylate 
Anemonine 
Anisic aldehyde 
Anthracene 

Anthracene [-f- chrysenej 
Anthracene- l-carbox>'lie acid 
Aiithracene*-2-carboxylic acid 
Anthracene-1, 9-dicarbox> lie 
acid 

Anthralin 

Anthraquinone 

Apoharmine 

Apomorphine 

Apoquinine 

Arecoline 

Arecoline hydrobromide 
1 (+)-Arg^nine monohydro- 
chloride 
Ascorbic acid 
df-Asparttc acid 
I (4-) -Aspartic acid 
Asterin hydrochloride 
Atropine 
Atropine sulfate 


Character of 
fluorescence 

Solvent or 
treatment 

Refer- 

ences 

green 
bhi e-green 

— 

4, 6 

4 

bluish-violet 


4 

1>. blue-white 


4, 6 

brownish 

— 

2, 4 

whitish 

— - 

4 

blue 

KOH 

7 

yellowish 

— 

7 

p. blue 

— 

4 

green 

H 2 O 

4 

vellow-green 

H 2 O 

4, fl 

8. blue 

al. 

4 

bluish 

— 

4 

blue-white 

— 

4. 8 

blue 

al. 

6 

purple-blue 

— 

4 

rose-white 

— 

4 

vellow 

— 

1 

red-v^ellow 

— 

4 

violet 

— 

4 

crimson 

— 

4 

b. blue 

— , xyl. 

4 

b. blue 

— . X>1. 

4 

blue-white 

— 

4 

b. blue 

— . xyl. 

4 

m. blue 

al. 

1 4 

b. red-orange 

— 


blue 

— 

1 4 

b. blue-white 

— 

: 4 

s. blue 

i — 

1 1 

8. blue^jreen 

— 

4 

a. blue 

— 

4 

blue 

t — 

! 4 

blue ^ i 

— 

! 4 

b. blue-white 

— 

: 4 

8 . blue 

1 — 

1 1. 4 

purple 

_ 

1 4 

yellowish 

1 — 

4 

p. brown 

— 

1 f 

r blue 

— 

4 

brilliant green 

— 


blue 

alk. 

'7 

blue 

alk. 

7 

bluish 

acids 

6 

green 

NaOH soln. 

7 

orange 

— 

4 

green 

HiSOi 4 forma- 
lin 


b. blue 

— 

4 

vioUd 

— 

4 

purpliah 

— 


lavender 

— 

> 4 

a. lavender 

— 

1 4 


lavender 

purplish-white 

purjde-bluo 

nluish 

bluish-white 
p. bluish 



FLUOKBSCENT SUBSTANCES (COBitalueS) 


Name 

Character of 

Solvent or 

Refer- 

fluorescence 

treatment 

ences 

Auramine 

b. yellow 

HsO, etc. i 

1*2.3, 

Azulmic acid 

green 

bluish 

KOH aoin. 

7 *'® 

Barium citrate* 


4 

Barium formate 

blue-violet 


1 

Barium platinocyanide 

b. green 

with H»0 zln. 

1 

Barium salicylate 

8. blue 


1 

Barium stearate 

blue- white 


4 

Barium succinate 

violet 

— 

1 

4 , 5>Benzi8ocoumaranc ne 

green 

HjS 40 soln. 

7 

Benzocain 

blue 


4 

Benzyl acetate 

b. violet 

— 

2 

Benzyl ether 

greenish-purple 

— 

4 

Benzyl salicylate 

violet 

— 

4 

Berberine 

yellow 

— 

1. 5 

Berberine hydrochloride 

yellow-green 


4 

Beryllium salicylate 

8. blue 

— - 

4 

Bismuth subgallate 

crimson 

— 

4 

Bismuth subsalicylate 

si. lavender 

— 

4 

Boldine 

bluish 

— 

4 

Borneol 

whitish 

— 

2 

5-Bromo8alicylic acid 

white 

— 1 

4 

Butyl acetyl ricinoleate 

Butyl borate 

d. blue-green 
p. bluish 

— ' 

4 

4 

Butyl chloride 

p. bluish 

— 

4 

Butyl lactate 

si. bluish 

— 

4 

N-Butyl-2-naphthylamine 

violet 

— 

7 

Butyl oleate 

green-yellow 

— 

4 

Butyl ricinoleate 

yellow-green 

— i 

4 

Butyl stearate 

Butyrone 

p. blue 
bluish 


4 

4 

Cadmium 8-hydroxyquin<ilin- 

yellow-green 

at 

4 

ate 

Calcium benzoate 

lavrader 



4 

Calcium p>K;a8einate 

1 yellow-blue 

— 

4 

Calcium ^hydroxyquinolinate 

dk. green 
b. blue-green 

al. 

4 

Calcium iodo-di (triethanol- 

— - 

4 

amine) theobromine 



Calcium o-iodoxybenzoate 

b. blue 


4 

Calcium linoleate 

blue-purple 

' — 

6 

Calcium mandelate 

blue 

: — 

4 

Calcium pantothenate 

d. lavender 

- — 

4 

Calcium salicylate 

blue 

— 

1. 4 

Calcium stearate 

8. blue 

— 

4 

Cfldcium uraiiyl acetate 

greenish-bbie 

— 

9 

Campherol 

blue 

H5SO4 

6 

Carbon dioxide (solid) 

blue to violet 

— 

4 

Chlorophyll A 

red 


1. 4 

Chlorophyll B 

brown-red 

— 

1. 4 

Chromium stearate 

lavender-blue 

— 

4 

Cobalt resinate 

d. blue 


10 

Cobaltous linoleate 

brown-green 


10 

Cobaltous stearate 

b. blue 


4 

Cupric salicylatet 

green-blue 
bluisli 1 

— 

4 

Cj-anomaclurin 

KOH fusion 

0 

Dccacyclene 

green j 

— 

1 

Decyl naphthalene 

8. blue ! 

— 

4 

Dehydrocholic acid 

violet4>lue 

— 

4 

Delphinine 

Diallyl barbituric acid 

p. ween 
violet 


4 

4 


♦ Exciting wave length not given, 
t Exciting wave length 2637. 
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FLUOBSSeENT gVBSTiiNCKS (Conttnued) 


Name 


4, 4'-Dibromodiphenyl 
IMdymium salicylate 

6, 4 -Dihydroxyflayone diethyl 
ether* 

7, 2'-I>ihydroxyflavone diethyl 
ether 

3, 6-Dihydroxyxanthone 
1 (— )-Diiodotyro8ine dihy- 

drate 
Dilantin 

Dimethyl phthalate 

2, 4-Dimethylpyrrole 

3, 5-Dimethylpyrrole-2, 4-di- 
carboxylic acid 

Di-l-Na pnthastilbene 
1', 2 \ 8 , Q'-Dinaphthazine 
1', 2 *, 7 \ S'-Dinaphthazine 
2, 2' -Dinaphthyl 
2, 2'-Dinaphthylamine 
1,1' -Dinaphth.\l ether 
1, 2 -Di(2-Xenoxy) ethane 
Dodecacyclene 
Emetine 

Enanthic aldehyde 

Esculetin 

Erbium salicylate 

Ergometrine 

Ergotine 

Ergotoxine 

Erythroaine 

Erytbritol tetranitrate 

Ethanolamine hydrochloride 

Ethyl acetate 

Ethylene glycol monoethyl 
ether laurate 

Ethylene glycol rnonoethyl 
ether ricinoleate 
Ethylene glycol monoethyl 
ether stearate 

Ethylene glycol monolaurate 
Ethylene glycol monooleate 
Ethylene glycol monoricinole- 
ate 

4-Ethoxyacridone 
Ethyl ^naphthoiate 
Ethyl salicylate 
Eucaine 

Ferric S-hydroxyquinohnate 
Ferrous 8-hydroxyqumolinate 
Ferrous stearate 
Flavaxin 8 

Fluorene-2-Bulfonic acid 
Fluorescein 

Fluorescin 

Fraxetin 

Fraxin 

Fumaric acid 
Furfuryl alcohol 
Furfuraldehyde 
Gallium gluconate 


Character of 

Solvent or 

Refer- 

fluorescence 

treatment 

ences 

white 



4 

lavender 

— 

4 

green 


7 

blue 

H 2 SO 4 soln. 

7 

blue-violet 



4 

purple 

— 

4 

purplish 

— 

6 

green 

— 


blue 

— 

a m 

6. f 

blue 

260 “C 

6 

violet 



7 

blue 

al.. bz. 

7 

yellow-green 

bz 

7 

blue 

— 

6 

blue 

— 

6 

bluish 

— 

7 

w'hite 

— 

4 

olive green 

- - 

i 

yellow' 

— 

4 

D. yellow-blue 

— 

4 

dp. violet 

— 

1 

sky blue 

— 

4 

blue 

— 

2 

yellow-brow'n 

— 

4 

blue 

— 

2 

greenish 

— , H 2 O 

2 

dp. violet 

— 

4 

\’iolet 

— 

4 

p, bluish 

— 

4 

b. bluish 

— 

4 

8, green-blue 

— 

4 

8. yellow-blue 

— 

4 

b. blue 

— 

4 

bluish 

— 

4 

green-blue 

— I 

4 

green 

HO 

4 

violet 

— 

2 

greenish 

— 

1, 4 

Slmsh-black 

al. 

4 

4 

blue-brown 

al. 

4 

b. crimson 

— 

4 

b. orange 

HsO 

1 

dp. yellow 

— 

1 

b. green 

alk. soln. 

1.2,4. 

5 

b. green 

oxid. then KOH 

4. 6 

blue-green 

— 

1 

blue-green 

1. yellow 

z 

1 

d, yellow 
reddish 



4 

4 

p. blue 


4 


* Exciting wave length not given. 
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FLUORESCENT SUBSTANCES (Coatlnued) 


Name 

Character of 
fluorescence 

Solvent or 
treatment 

Refer- 

ences 

Gallium S-hydroxyquinolinate 

yellowish 

al. 

4 

Gallium salicylate 

b blue 

— 

4 

Germanium salicylate 

b. blue 

— 

4 

1 ( -f)-Glutamic acid 

x-iolet-white 

— 

4 

Glutathione 

b. lavender 

— 

4 

Glyceric aldehyde 

p. blue 

— 

4 

Glyceryl citrate 

bluish 

^ — 

4 

Glyceryl a, 7 -diphenvl ether 

lavender-blue 

— 

4 

Glyceryl furfural 

\ lolet-blue 

— 

4 

Glv’ceryl cr,-mono-n-butyl ether 

p. blue-green 

— 

4 

Glyceryl monohvdroxystearate 

p. bluish 

— 

4 

Glyceryl monooleate 

b. vellow-bliie 

— 

4 

Glyceryl monoricinoleatc 

blue-green 

— 

4 

Gl.\ceryl inonostearate 

b vellow-blue 

— 

4 

Gl.vceryl phthalate 

\ ellow-blue 

— 

4 

Glyceryl tartrate 

b. blue 

— 

4 

Glyceryl tnstearate 

b. violet-blue 

— 

4 

Glycine 

purplish-blue 

— 

4 

Glycol dilauriite 

vellow-blue 

— 

4 

Cilycollic acid 

idue 

— 

4 

Cilycol rnonolaurate [poh nici- 

b. blue 

— 

4 

ized] 




Glvcol rnaleate [polymerized] 

blue-yellow 

— 

4 

Cilvcol monooleate [polymer- 

b. blue-brown 

— 

4 

ized] 

hi own-yellow 



Glycol inonostearate [pol\ mer- 

— . 

4 

izedj 




Glvcol i>hthalatc [pob nien/ed) 

b, bluish 

— 

4 

Glycylglvcme 

purple-white 

— 

4 

( Ilycyl -1 ( - )-leucine 

purplish-white 

I — . 

4 

Glvoxal 

lilue 

j — 

4 

Guanine [free base] 

purple 

I — 

8 

( fuanme nj’drochloride 

purple 


8 

Harmme 

blue 

I _ 

3, 4 

‘•.v m-Heumnellitenol 

bluish 

j — 

7 

f Ici om 

yellow -grc\ 


4 

Heroin sulfate 

yellow'ish 


i 4 

ilematoporphvrm 

led 

1 al. ecu, etc 

1 

H<‘\aeikosicyclene 

1 olive-green 

1 — 

1 1 

Hcxainethylenetntrammc 

1 purple 

, — 

t 4 

Hoinatropme methyl hiomule 1 

lavender 

i — 

4 

llomoumhellifcione nietln 1 ' 

blue 

; 

7 

ether 




H\(lia.^tin 

b greenish 

1 — 

1 

ll\diastinc salicylate 

greemsh-white 


4 

UMiuistmc ( hloride 

b blue I 


1 

II\ drofuramide 

b. pink 


4 

Ilvdroquinone 1 

i blue-violct 


4 

li\ droxyperN lene j 

green 

- 

7 

J-Hydroxyphenanthrene 

blue 

-- 

7 

methyl ether 




;*-Hydroxy phenyl cocoll 

violet 


4 

d-H\ ilroxyqninolino 

bliiisli 


6 , 7 

7-H.v<li oxv(piinoline 

green 

alk solii. 

7 

(‘>-Hydrox>quinoliin* mcth\ 1 

blue 

acids 

7 

ether 




H\ OHcyainin 

led- violet 

— 

1 

H.\ poxanthme 

violet 


8 

Indium «-iodoxyhenzoatc 

p. lavender 

— 

4 

Iiahuni i»ulic> late 

b. blue-green 

- 

4 

a-Tononc 

gi eenish 

- 

2, 4 

fl - 1 on one 

gi eeu-brown 

1 


2. 4 




FLUORESCENT SUBSTANCES (Continued) 


Name j 

f’haiactei of 
fluoi eseeiiee 

Solvent or 
tieatrnent 

Refer- 

ences 

IsocvtoMiiP 

violet-wliite 

__ 

8 

Isodibenzaiithi otjo 

bi own 

PhNOi 

7 

Ibohai man 

blue-violet 

II 2 SO 4 soln. 

7 

Isoguanine 

purple-white 

— 

8 

Lanthanum 8 -liy<li oxy(iuiuo- 

yellow -gieen 

ul. 

4 

linate 




Lanthanum o-iodow benzoate 

p. Molet 

— 

4 

Lanthan\un salicylate 

s. blue 

— 

4 

Lead hiioleate 

d. gieen 

— 

10 

Lead nai>hthenate 

b. lilue-gieen 

-- 

4 

Ijead sebacate 

V>. lavendei-w lute 

— 

4 

Lead stoat ate 

b. blue 

_ 

4 

Lithium benzoate 

whitish-\ lolet j 

— 

4 

I ithiurn salifvlate 

1 b. blue-gn‘en 

— 

4 

Lithium steal ate 

1 iiluish j 

— 

4 

Lotoflavin 

bluish 

KOH fusion 

6 

Luteolin 

bluish 

KOH fusion 

6 

Luteolinidium ohloritie 

green 

, H>SO, 

7 

1 -h)-Lvsine (lihvdrcx hloiide j 

pm j)le-white 

1 _ 

4 

L\sine h\diochlonde 

p purple 

, — 

4 

1 (-r)-Lysine hy di ochloruh- 

1 ). blue 1 

1 

4 

Magnesium 8 -h\ dt o\\ (luino- j 
linate i 

Magnesium siilicylut<- ! 

golden-yellow 

al., 11 > 0 , etc. 

4 

put pie-green j 

— 

4 

Magnesium stearate 

blue-white ] 

- 

4 

^lagnosium uianvl acetate* 

enieiald gieen j 

j - 

0 

Malonie acid 

bluish-white 

— 


Manganous 8 -hvdrox\ (jiiiii<»- 

s. gieen 

111 . 

! 4 

linate 




MaTiganou> stearate 

<lp lose 

- 

4 

Manganese resmatt 

d. \ioJet 


10 

Mannitol glyceryl muii«»- 

dp. gieen-biown 

- 

4 

laurate ; 




Mannitol glyceryl monoolesite 

b. brown-blue 


4 

Mannitol glyceryl mono- 

blue-gray 

- 

4 

stearate 




Mannitol tnrieinoleate 

dp gieen 


4 

^lenthol 

gi e^'iiish 


2 

2-Merciii)tobenzothiu7ol» | 

teddlsh-bi ow li 


4 

Mercuric rtulicxlaf e 

gieemsh 


1 

Mor^uroc•hrome 

l». gieen 

alk. soln. 

1 f) 

Mercurophen i 

s. ciim-on 


1 4 

Mercurous benzoate 

purjih 

- 

4 

Mercury dibi omofluoresf em 

\ ellow-gie* ii 

alk soln. 

4 

Mericyl alcohol 1 

i blue-yellow 


4 

Mesobilitiibin 

reddish 


1 

Mesobilirubinogen 

refldisji 


1 

d/-Methiomnc 

h. lav endi r 


4 

Methyl aietophcijune 

giey -bi ow II 


4 

Methyl acndine^ 

gteen 

alk soln. 

n 

iV-Methyl unthtamlic acid 

blue 

7 

A'-Methyl anthramlK ntt<l 
phenyl ester 

blue 

r ‘ 

7 

2-Slethyl b»'nzur»tlirom '-iil- 

\ ellow 

1 

4 

fomc acid 


i 


Methyl bei,/yl ether 

hlue-giefii 

1 

4 

.•j-Methyl chromone 

, blue 

1 H -Sf >4 soln. 

7 

6-Methyl chromone 

1 blue 

i i 1 .’SO* soln 

7 

7-iMethy! chromoije 

blue 

1 11 >S()4 soln 

7 

0-Methyl esculin 

blue 

' iiiO, etc. 

4 

2-Methylgenistein 

blue-greeji 

j ILSO* 

7 


♦ Kxt'itiiiK wuvi- li-fiKth not kivcii. 




FLUORESCENT SUBSTANCES (Continued) 


Name 

Cdiaiacter of 

Solvent or 

Refer- 

fliioi escenee 

treatment 

enecs 

Methyl glvcolphciietiflin 

violet 



4 

Methyl hexahn 

green-hhie 

— 

4 

Methyl hydrastin 

hlue-green 

— 

1 

Methyl hydrastxniiie hydro- 

blue 

— 

6 

chloride 




4-Methyl indole 

hhie-green 

— 

1 

7-Methvl indole 

yellow-green 

— 

1 

Methyl pent^ulec^l ketone 

hluc-hrowri 

— 

4 

^lethyl terephthulic acid 

h hlue 

— 

1 

hlctlnl tridet\l ketont 

hlue-vcllow 

— 

4 

^-Metlu'l uiiihelhfei one 

1). V)hie 

II 2 O. al. 

4, 6 

Methyl undec\l ketone 

\ ellow-hluc 

— 

4 

Mouoaiml naphthalene 

dp. blue 

— 

4 

Monohromoisovaler\ 1 hiiihi- 

lavender 


4 

t urate 




Mnnoethyl glycol ethei 

l)lue-vellov\ 

— 

4 

Moi in 

blue-green 

ri >sOi 

3 , 4 , 6 

Monndin chloride 

greenish 

HjSOi soln. 

7 

Morphenol 

green 

aeids 

7 

M unjistin 

green 

AeOH 

i 

M U'-k amhrette 

\ ello'w-bi own 


2. 

Musk kc'tone 

\ellow-hiown 


J 

Musk xylol 

\ ellow-browii 



M\ colic a<'ul 

blue 


4 

M \ osalvarsan 

green 

alk. soln. 


M\iistic, aldehyde 

brow nish-vellow 


4 

Mm istone 

vellowish 

- - 

i 

Nai>hthalene 

1. hlue 

- 

i 

1 8-\aphthaU‘nedianiine-'’., 

gi ecu 

alk. sfdn 


h-disulfonic af id 



! 7 

N ipht hast \ ril 

green 

al 


d- \'MI)hf iiol 

blue 

alk. s<(ln. 

! i 

J-\aphthol-l .d,0,7-tef r:i- 

blue-green 

1 ' 

siilfoiiic acul 


alk, soln. 

1 

■J-\\iphth(.l-l .d-7-tnMdfoni<* 

blue-gl een 

1 ^ 

•leid 

‘J- N iphth()l-.‘kd.7-1nsulf(>nn 

blue-gieen 

alk soln 

7 

• leifl 

‘J - \ :i j)ht hol-3.t>-S-l I isulfi uiie 

1 gieen 

NaOH sola. 

j 

:n id 

1-N iphth.\lainine-2, 

blue-gi e<*n 

aiids and alk. 

7 

o-disulfonic aeul 


alk soln. 


1 - V.iphth\ lamiiie-J, 

hbll.sb 

1 

7-disulfonic acid 


alk soln. 

1 

1 \:ij)h\ th.vlanune-2, 

gieen 

! * 

,N-disulfoiue acul 


aeids and alk. 


1 -\ai)hthvlanune-;i, 

blue 

7 

7-ihsulfonio acid 


aculs aiul alk 


! * N Mphthyl:imine-4. 

blue 

7 

twdisulfonic acul 


aeuls atul alk 


I-Najihtlu hunine-4. 

blue 

7 

7-disulfonic acid 




J-Xaphth.\ lanuiip-l , 
ti-disulfonic acid 

bluisli 



2 - N apbth> laminc- 1 , 

% loli't-bbie 

KOI! soln. 

7 

7-disnlfonic acul 

\ iolet-i>lue 



J - N a ph t h > 1 at n 1 n e-d , 


7 

fi-diBiilfonic acid 


KOI! soln. 


2-Xaphth> hiniinc-4, 

blue 

7 

7 -disiilfonic acul 


alk. soln. 


1!-Naphth> lamine-4, 

blue 

7 

S-disulfonic acid 







FLVORE^ENT SUBSTANCES (Continued) 


Njnnc 

(-haiactei of 

Solvent or 

Refci- 

fliioK'sceiice 

treatment 

eiH cs 

2-Naphth\ luiniiic-5, 

giecn 

alk. 

7 

7-disulfoiuc acid 




2-Naphthylaniinc-6, 

blue 

alk 

7 

8-disulfoni( ucul 




1 -Naphth\ laiiiinc- 

gieen 

alk. 


5-sulfonic aciti 




2-Naphth> lanunc- 

re<l-l>lu«‘ 

alk 

7 

5-sulfoiiic acid 




2“Naphth\ laniine- 

l»lui‘ 

alk. 

7 

6-8ulfonic acid 




2-Naphth\ lainiiic- 

hluc 

acids and alk 


8-sulfonic acid 




2-Naphtln laiiiiiu‘-l :?,6, 

vioU'l-hluc 

alk. soln 

7 

7-tPtrasiilfonic acid 




J -Naphtii> laimiic-2,4, 

l.Iue 

— 

7 

6-trisulfoidc acid 




1-Naphth\ lannnc-3.5. 

gi ecu 

alk .soil) 

7 

7-trisiilfonic acid 




l-Naphthylarniiic-2,5, 
7-trisiilfonic acid 

JS! ceil 


7 

2-Naphth\ lunini«*-l ,S, 

\ loh t-hlue 

- 

4 

7-trisulfoiiic acid 




2-Naphth^ laiuiiie-1 ,5, 

l.lue 

alk 

4 

7-tri.sulfoni<- acid 




2-Naphth> laiiiiiic-ii.ri, 

gl e« It 

alk soil! 

7 

7-triiu.dfoidc acid 




2-NaphthN laminc-^.fi, 

l.lue 

.tlk 


7-tnaulionic acid 




2-Naphthvlaiiiiiic-3 6, 

vK\ hlue 

alk 

4 

8-triaiilionic acid i 

2-Naphth\ laTninc-4.(). 

1. l.lue 


4 

8-trisulfoiiic acid 1 

A’-«-Na|)lith\ laiithraiidu at iti 

l.lue-gieen 

H .SO 4 -olii 

4 

.Variiigciiiji 

l.luivli 

KOH fusion 

(> 

Ncodviiiiurii citrate 

hllie 

-- 

4 

NctMiymiuTii salic%lat< 

1». hluc-gteeii 


4 

Nfosviicpiirinc li\ tif <>< iilotidc 

p. Violet 


4 

Nickel foriuate 

cariiiiiie ictl 


1 

Nickel stearate 

gie\ -pui ph 


4 

Nicotiiiaiiiide 

h. hill* 


4 

Nicotinic acid 

purple-white 


4 

Nicotine 

a/ur« blue 


2 

2-Nitrf»-2-rMetlj\ 1-1 , 

p. violet 


4 

3-propan ediol 




2- Ni t ro-2-rnet Ij \ 1- 1 -i »r opan < >1 

p la\eiMler 


4 

M-Nitrr>-/S-napht hoi 

.M< arh t 


4 

2-e-Nitrfiijhen\ lh\ tlrazone 

green 

atn\ 1 al 

4 

ri - N 1 1 r os 0 -/S - r I a p h t h o 1 

ledtlish 


4 

t>-Nitroth\ rnol 

hluish 

l.r 

7 

3-Nitroxant hone 

green 

H .SO 4 soln. 

7 

Norhariiiaii 

hlue 

acids 


Norhariiiine hydio< lornle 

l.lue 

- 

7 

Norleiieiiie 

purple-l.liie 


4 

ri/- Nor valine 

purple 


4 

Nucleic acid 

la ven<lei-nisi‘ 


4 

Nujiercaine 

\ ioh*t 


4 

Oct<Kiecac\ dene 

gf een 


1 

Octohj drf>deeacyclene 

oll^ e-gieon 


1 

Orciri 

\ellow-gre«*n 


1 

Orcinaurine 

green 

no 

4 

dl -Orn i thine h \'d roc hloi ide 

purple-white 

1. viiilet 

' 

4 

p-Oxvhenzoic acid 


1 

2-Oxy-6,8-diandnopijrine 

greeii-hluc 

: 

H 
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FLUORESCENT SUBSTANCES (Continued) 


Name 

Character of 

Solvent or 

Refer- 

fluorescence 

treat merit 

ences 

4<-Oxynaphthioriic acid 

green -j'ellow 


4 

Oxypeucedanine 

bluisli 

KOH fusion 

6 

l*almitic aldehyde 

blue-white 


4 

}‘arabanic acid 

blue 



4 

l^araldehyde 

b. bluish 



4 

l‘entacene 

blue 



4 

J^entachlororthane 

gieen-blue 



2 

i ’entarnethylenetetrazol 

blue-violet 

HsO 

4 

iVi caine 

b. blue 



7 

I'oilatolic acid 

green 

CHCh 4- alk. 

7 

f’erylene 

blue 



7 

f*ei vlene-3,10-dicarboxvli( acid 

green 

alk 

7 

T’er^v lene-3,9-dicarbox> he acid 
dndiloride 

> ellow-gi cen 

— 

7 

T’hactophytin 

red 



2 

I’henanthrene 

1 blue 



1 

o-Fhenoxvphenvl benzoate 

lavender-blue 



4 

.V-Fhenylacndonc 

blue 

AcOH 


f//-Fhenylalanine 

la\ (uider-white 


4 

A'- !*hen vl-2-amino-5-napl 1 1 

Molet 

Na-iC’Oi soil! 

7 

7-sulfonic acid 



h-Pheiiylanthraccne 

blue 



- 

A’-Phenylant hraml 

gieen-bliie 

— 

7 

1 -I’henj Ibeiizanthrone 

otange-red 

H 2 SO 4 soln. 

7 

in-Phenylbcuzantlirone 

golden-yellow 

HjSOi soiii. 

7 

r>-Phenylbenzp\ rone 

green-^ ellow 


1 

r)-Pheii 3 d- 10-benzyl- 1. 

greeni*'h- 3 'ellow 

— 

1 

J-dibenzanthracene 



2- Pheiij Icoiiinarone 

blue 

H 1 SO 4 soln. 

7 

i{-Phenylcouinarone 

i>iu(‘ 

Hot H:S04 

7 

Il-Phenj-lcycloliexanone ' 

green 

al-HiSO. 

7 

lb-I’henyl-5,* lO-dih^ di ouci i- 1 

blue 

al 

1 7 

(line 




e-Phenylenodianiine 

b \ lolet 


'4 

n-Phen> lenediainine 

b blue 

_ 

4 

Plienvl mercuric acetate 

\iolet 

— 

4 

Phciivl inercuiic chloride 

|) lavender 

_ 

4 

IMiciivl mcrcuiio nitrat(‘ 

w lute 


4 

Phenyl mercuiic nitiite 

bluish 

_ 

4 

Phenyl mercuric sulfate 

violet 

— 

4 

■J-Phenjdnaphthalenc 

blue 

- 

7 

Phenyl-a-nai)hthylaminc 

1 blue 

— 

4 

Pheiiyl-^-naphthylaminc 

1 blue 

i 

4 

4-Phcn.vlfiuinaldinc 

blue 

dll aeuls 


4-Pheiiyl(iuinolinc 

blue 

dll. acids 

7 

H-Phcnylquinoline 

\ ellow -gieen 

— 

7 

Phenyl salicylate 

stiong blue 


4 

Plieiiyl-o-tolylguaniduie 

1 bluish-purple I 


4 

Phloroglueiiiol 

b. blue ! 


1. 4 

f 'hloxine 

\ (‘llow^ 

water 

4 

Ph\ coerythrin 

oi ange 

- 

2 

Picrotoxine 

vellow 

— 

4 

Podophyllin 

gieen 

- 


Pol> amyl najihthalene 

d blue 


4 

Potassium ammonium i)latiiu>- 

gi een 


1 t 

<•> anidc* 



Potassium benzoate 

bluish 

— 

4 

Potassium oj)ianat(* 

blue 

— 

4 

Potassium plutinocvanide’*' 

green . 


1 

Potassium salicylate 

Molet-blue 


4 

Ihitasaium stearate 

blue-white 

, ' 

4 


1 


♦ Exciting wave length nnl given. 


1 




FLUORESCENT SUBSTANCES (Continued) 


Nuiiie 

Chin ad ei of 
fluoiCM dice 

Solvent or 
tieatincnt 

Refer- 

ences 

Potassium sucoinatc* 

bluish-white 


1 

l^roflavine 

green 

IK.O 

4. r, 

Protoporphyrin 

red 

- 

2 

Psychotnne 

blue 

— 

7 

Pvocvanine 

green->ellow' 

ecu 

2 

Pyramidon 

s blue 

— 

4 

P VI one 

blue 

— 

1 

Pvridanthrono 

\ el low 

lI>JsOl solll. 

7 

Pvndoxine h\ drochlojide 

b. blue 

— 

4 

(^uinetine 

blue 

11. SO; solll 

7 

(jiiimdine 

p. blue 

- 

4 

Qinmne 

b. blue 

ilil oxv 

1. J.3, 

Quinine hi<5iulfate 

b, blue-gi c»‘ii 

dll ox\ , 

4 

Quinine In driK'lilonde 

1. him 

ilil o\\ . 

4 

Quinine inonosulfatc 

blue 

dll o\\ 

4 

(Quinine '^alicn late 

b. blue-pieen 

4 

(Quinoline 

gieeii 

- - 

1 

Rhaninetiii 

greeni'^li-blue 

H SOi soln. 

4. b 

Rhodacene 

leil 


7 

Rhodainine 

b, letl-oiangt* 

IPO al . etc 

1. -b 

Rhodium halimlate 

b pUIple 


4 

Rihoflavm 

b oiaiige 


4 

Rof«e berifcal 

giei'li 

al. el( . 

J 

Saerharin 

whitish 


J 

Salir\'li( acid 

blue 


4 

Sarnaiium gluconate 

m blue 


4 

Samarium 8-ln dIo\^•<lUlMolln- 

\ ellow-n‘d 

- 

4 

ate 




Samarium ‘'alif.vlate j 

b blue 


4 

Santonin 

Molet 


1 4 

Saporiann 

blue 

1 1 'SO; solll 

7 

t//-Sei me 

puiplish-wliite ! 


4 

Silver H-}i\ drov\ Cjiiinolinale 

\ ellow 


4 

Sil\ er succinate 

b \<-llo\N ! 

- 

1 

Sodium harlutuiate 1 

\ lolet 


4 

Sodium benzoate I 

\ lf)let 


1 

Sodium benzyl rnoirhuate 1 

b \ « ll<»w-gi f**n 


4 

Sodium 5-eth\l n-iiieth.\ 1-1- j 

b. light blue 


4 

buteip 1) baibituiate 




Sodium isoam\l bailuturatc j 

bluish : 


4 

Sodium is«)ani> leth> 1 baibitu- ( 

bluidi 


4 

rate ] 




Sodiurij meth\l salnnlate 

b blue-giei 11 


4 

Sodium o-niti ophenolate 

led 


4 

Sodium oleate 

blue-gi eeii 


1 

SiMiiurn .salnnlate ’ 

b bill* -go ••n 


4 

Soflium seleufK-\ anitle 

bluish ! 

M ■() 

4 

Sodium stearatf 

p blue 


4 

Sorbitol lactate 

flp. blue-giefii 


4 

Sorbitol tart I ate 

b. vi'llow-bliM' j 


4 

Sorbitol tr iriciiuih ate 

green i 


4 

Stearic aldehvdi' 

blue 1 


4 

/rans-Stilbeijc 

blue j 


7 

Strontium benzoate 

lavemlei ! 

- 

4 

Strontium 8-hydroxyquinohn- 

I. gieeii 

al. 

4 

ate 




Strontium lactate 

yellow 

- 

1 

Strontium atearate 

blue-wliite 


4 

Strychnine 

blue-white 

-- 

4 

Sf y rene 

p. blue 


0 
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FLUORESCENT SUBSTANCES (Contlaued) 


Name 

Chaiacter of 

Solvent or 

Refer- 

fluorescence 

treatment 

ences 

Sulfanilamide 

violet 


4 

Sulforicinic acid 

b. yellow-blue 

— 

4 

S\ ntropm 

lavender 

— 

4 

Svriiigetin 

gi een 

HsSO* aoln. 

7 

Tattiazin 

h orange 

al. 

1 

Thallium carbonate 

blue 


1 

Thalloperazme 

red-green 

H 2 SO 4 soln. 

7 

Theobromine 

b. blue-green 

— 

4 

Theobromine eah-ium sahexl- 

h. blue-green 


4 

ate 

TTiiamine hvdroehloi ide 

<11. lavender-white 


4 

Thiochrome 

blue 

in soln. 

3 

Thioflavin S 

\ ellow 

HjO 

1, 4 

T hiuindigo 

red-vellow 

xyl. 

7 

'i'hioxanthone 

green 

H 2 SO 4 son. 

1 

T liorium cyamdf* 

pink 

— 

4 

T'horiuin formate 

b. blue 

— 

1 

TTionuin 8-hvdrox\ quinrAinato 

d. green 

al. 

4 

T'luirvum o-iodoxybenzoate 

m. blue 

— 

4 

rhonum 8ahe\late 

b. blue 

— 

4 

'J hvmol iodide 

s. ciiinson 

- 

4 

'] in stearate 

cream 

— 

4 

T Itanium 8-hydroxyquinolin- 

J ellow ish 

— 

4 

ate 

Titanium stearate 

gre\ -blue 

. 

4 

Tetrahvdrofiirfur\ 1 alcohol 

blue 

- 

4 

T et radihydroxj desoM - 

b. blue 

— - 

1 

yohimbine 

r>.7,2',4'-Tetrahi droxyflavone- 

blue 

H’SOi soln. 

7 

2'4'-dimeth> 1 ether 

7, J',4',6'-Tetruhydro.\vfla\ om 

green 

HiSOi soln. 

7 

7,1',4',5'-Tetrah.\ di t)\> flaN on< 

gre<‘n-vellow i 

— 

7 

1 4,."),8-Tetrah\ (lrox> -2-met h\ 1 

red ■ i 

H-S04"oln. 1 

7 

iinthramiinone 

h :i',4',5'-TetrahN droxvfio^ on*^- 

! 

green * 

H. 'SO 1 soln. 

» 

.i',4',5'-tnmeth.\ 1 ether 



7.‘V.4'5'-Tetrah\ flroxs flavone 

\ iolet 

al 

7 

tetramethyl ether 
r> t),7.8-Tetiamethvlnllo\a7in 

yelhiw-violet 



1 

1 . b6,8-Tetrameth\ lanthi aeiuie 

green 

-\eOH 

7 

2 bo.S-Tetrametlw'l <imnoline 

blu«‘- violet 

acids 

7 

‘J.;i,5,t)-Tetraphen\ 1 !>> ndine 

blu<* 

H.'SO* ."oln. 

8 

o-T'oeopherol 

bl blue-green 

I — 

4 

A'-/>-Tolvl-l-naphth \ laiMine 

hlu«‘ 

— 

7 

A'-w<-Tol.\ l-2-naphth\ ’amine 

blue 

— 

7 

T'ransentin 

b. yellow -green 

H.-O 

4. 6 

T j letliN 1 tTiineth> lene tiiamine 

<1. \ ellow -gr<*en 

— 

4 

♦> 7.4'-Trihv<ii oxvfla\ f»ne 

i gr<*en 

1 soln. 

7 

r),(>.7>Tninethyhtlloxa/-m 

gi e«*niNh-\ ellow 


1 

t*.7.8-Trimeth> lalloxaziu 

gieenish-\ ellow 

— 

1 

1 1 iv(hydroxyiiiethvl)amino- 
inethane 

gieen-bUu* 

1 “ 

4 

TT-i>(hvdroxymethyl)m1 1 o- 

dp. pink 

— 

4 

methane 

rnibelliferone 

blue-vioh*t 



1 

1 ' i aeil 

violet 

— 

4, 8 

I'l anine 

b. yellow’ 

iTjO, al., etc. 

1.2.3. 
4. 5.6 

I’lanyl compound."'* 

UMiallj b. > ellow 

j — 

1). 2.3. 


1 

4, 6 

I'lie acid 

m. violet 

!~ 



♦ r.xcitiuR wave length not given. 




FLUORESCENT SUBSTANCES (Continued) 


Name 

Character of 
fluore.sceiice 

Solvent or 
treatment 

Refpi- 

ences 

Urobilin 

leddisli 



1 

Vanadic 8-h> dioxvquinolinate 

dp. green 

al. 

4 

Vanadic o-UKloxvbenzoate 

orange-red 

— 

4 

Vanadoiis salicylate 

lavendei 


4 

Vanadvl cyanide 

green 

— 

4 

Vanillin 

b. pink 

— ■ 

4 


yellow -gtev 

— 

2 


gieeii 

H2W04 soln. 

6 


b. blue 

HjS 04 soln. 

4 

Y atigomn 

blue 

acet., MeOH 

7 

Ytliiiim gluconate 

b blue 

— 

4 

Yttrium 8-h> dioxvquinolinate 

orange-i ml 

al. 

4 

Yttrium o-iodow henzoate 

bluish 

— 

4 

Yttrium salicylate 

b dp blue 

— 

4 

Zinc but.^l xanthate 

dp. puiple 

- ' 

6 

Zinc dimethyldithiocarbainute 

jmrple 

— 

4 

Zinc fluoresceinate 

1) green 

alk soln. 

6 

Zinc 8-hvdroxvquinolinatc 

b. gieen 

al. 

4 

Zinc h.\ droxvquinoline sulfon- 

b yellow 


2 

ate 

Zinc pal nut ate 

blue-white 

1 

4 

Zinc resinate 

cream-white 

— 

10 2 

Zinc salic> late 

1) blue 

, — 

1 1 

Zinc sebacate 

white 

— 

! 4 

Zinc steal ate 

b blue 

— 

4 

Zinc sulfanilate 

blue-purple 

— 

4 

Zinc uran>l acetate* 

greeiiLsh 

’ — 

9 

Zinc urobiliiiate 

b. dp green 

-- 

2, 3. 4 

Zinc valerate 

1 lavendei 

, — 

' 4 

Zirconium 8-h\<lio\\- 

1 yellow I'^h 

al 



qumolmatc 


♦rxcitiiiK vsjivc length not kjvcii. 
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2. Radlf'N, .1. and Grant, .1 , Kluoif'^cenre Analvsis in I ltra\iolc-i Light. 

3d ed , New York; (1939). . , , » 

3 Dake. H. (\ and De .M<*nt, ,I . FliioieNr* „t Light .\n<l Its .Xjiplirat n.n- , 
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4. l>e M»Tit, J., I'liioresrent rheiuMiil- and I heir ,\ppli« iit ions. New ^ 01 k ; 
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7. lieilhron. 1 M , Dietionarv of Orgunn < ’ompmiiHls. 3 voks . New ^'o^k; 
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COLORIMETRY 

Selected from Judd, Jour. Opt. Soc. Amer. tif 359 (1033) 
Recommendations of the International Commission on Illumination 


Standard Illumlnants 

A. Gas-fllled tunKSten incandescent lamp of color temperature 2848° K, 

B. Noon SiinllKht. T.amp as above in combination with the Davis- 
Gibson filter for convertins color temperature 2848° to 4800° K. 

The filter is to be composed of a layer one centimeter thick of each of two 
separate solutions Bi and Bs, contained in a double cell of colorless optical 
frlass. 


Solution Bi 

Copper sulphate (CuS04*5H2O) 

Mannite (C6H8(OII)e) 

Pyridine (CsHaN) 

Distilled water to make. . . 

Solution Bo 

Cobalt ammonium sulphate (CoS04-(’NH4)jS04‘6HjO) 

Copper sulphate (CuS04 

Sulphuric acid (density 1.835> . 

Distilled water to make 


2.452 g 
2 452 g 
30.0 cc 
1000 cc 


21 71 
16 11 
10 0 
1000 


K 

cc 

cc 


C. Average Baylight. I^arnp as in A in combination with Davis-^Gibson 
filter for converting color temperature 2848° to 6500° K. 

The filter is composed of a layer one centimeter thick of each of two 
separate solutions Ci and ('2, contained in a double cell made of colorless 
optical glass. 


Solution Cl 

Copper sulpliate CCuS04-5IT '(> I , 

Mannite (C6Hs(OID6) .... . 

Pyridine (CcHnN) . . 

Distilled water to make 

Solution C 2 

C’obalt ammonium sulphate (Co^Oi (XHi^-jSOi-fillsO) 
Copper sulphate (CuS04-5H20) . . . 

Sulphuric acid (density 1.835). 

Distilled water to make 


3 412 g 
3 412 g 
30.0 cc 
1000 cc 


30 580 g 
. . 22 520 g 

10.0 cc 
. . 1000 cc 


See II Davis and K S. Gibson Bur Stds. Misc, Pub. No. 114, Jan 1931 or 
Hvir. Stds. Jour. Research 7, 796 Gt^31). 


Standard Coordinate System 

I’he tristimulus system of color specification is based on four chosen 
stimuli consisting of homogoneou" radiant energy of w’ave lengths 


700.0 

546.1 

435.8 


mu and of standard illuminuiit B (see above). 



To establish the system 

of specification 

coordinates are 

as««igned 

follows: 




Stimulus 

X 

y 

z 

700 0 mM 

0 73467 

0.26533 

0.00000 

546 1 in/ii 

0 27376 

0.71741 

0.00883 

435 8 m/i 

0 16658 

0.00886 

0.82466 

Standard illumiiiant B: 

0.34842 

0 35161 

0.29997 
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The Standard Observer 

The "standard observer" is determined below by the specification for the 
equal energy spectrum both in fractions, x, y, z of the total amount for each 
wave length interval of 5 my and directly x, y, z. The fractional values are 
known as the trlllnear coordinates or trichromatic coefficients of the 
spectrum; the direct values as the distribution functions or coefficients. 

The sum of the trichromatic coefficients is unity, that isx + jz + z — 1 
Therefore the value of z may be and often is omitted from a specification. 

Relative Vlsibillf y 

The value of y given in the table is the standard visibility function or 
relative visibility 


Wave 

Trichromatic coefficients 

m/i 


J* 


y 


z 

380 

0 

1741 

0 

0050 

0 

8209 

385 

0 

1740 

0 

0050 

0 

8210 

390 

0 

1738 

0 

0049 

0 

8213 

395 

0 

1736 

0 

0049 

0 

.8215 

400 

0 

1733 

0 

0048 

0 

8219 

405 

n 

1 730 

0 

0048 

0 

8222 

410 

0 

1726 

0 

0048 

0 

8226 

415 

i 0 

1721 

0 

0048 

0 

8231 

420 

, 0 

.1714 

0 

0051 

0 

. 8235 

425 

! 0 

1 703 

0 

0058 

0 

8239 

430 

: 0 

1689 

0 

0069 

0 

8242 

435 

! n 

1669 

n 

0086 

0 

8245 

440 

! (J 

1644 

0 

0109 

0 

8247 

445 j 

1 0 

1611 

0 

0138 

0 

8251 

450 i 

0 

1 566 

0 

0177 

0 

8257 

455 j 

0 

1510 

0 

0227 

0 

8263 

460 1 

0 

1440 

0 

0297 

0 

8263 

465 ! 

0 

1355 

0 

0399 

0 

8246 

470 i 

0 

1241 

0 

0578 

0 

8181 

475 

0 

KHffi 

0 

0868 

0 

8036 

480 , 

0 

0013 

0 

1327 

0 

7760 

485 

0 

0687 

0 

2007 

0 

7306 

490 . 

0 0454 

0 

2950 

0 

6596 

495 j 

0 

0235 

0 

4127 

0 

5638 

500 ; 

0 0(J82 

0 

,5384 

0 

4534 

506 I 

0 

0039 

0 

6548 

0. 

3413 

510 i 

0 

0139 

0 

7502 

0 

2359 

515 i 

0 

0389 

0 

8120 

0 

1491 

520 

0 

0743 

0. 

8338 

0 

0919 

525 ' 

0 

1142 

0 

8262 

0 

0596 

530 1 

0 

1.547 

0 

8059 

0 

0.394 

535 ' 

0 

1929 

0 

7816 

0 

0255 

540 

(J 

2296 

0 

7543 

0 

0161 

545 

0 

2658 

0 

7243 

0 

0099 

550 

0 3016 

0 

6923 

0 

fK)61 

555 

0 

3373 

0 

6589 

0 

(K)38 

560 1 

0 

3731 

0 

6245 

0 

(K)24 

565 1 

0 

4087 

0 

5896 

0 

(K)17 i 

570 ' 

0 4441 

0 

5547 

0 

0012 ! 


Distribution coefficients 
for equal energy 

Wave 

length 

my 

’ 

X 

?/ 

fKel. 

Vi>.) 


z 

0 

0014 

0 

0000 

0 

0065 

380 

0 

0022 

0 

0001 

0 

0105 

38.5 

0 

0042 

0 

0001 

0 

0201 

390 


0076 

0 

0002 

0 

. 0362 

395 


0143 

0 

0004 

0 

0679 

400 

! 0 

02.32 

0 

0006 

0 

.1102 

405 

1 0 

0435 

0 

0012 

0 

2074 

410 

0 

0776 

0 

0022 

0 

3713 

415 

0 

1344 

0 

0040 

0 

6456 

420 

0 

2148 

0 

0073 

1 

0.391 

425 

0 

2839 

0 

0116 

1 

3856 

430 

0 

3285 

0 

0168 

1 

6230 

4.35 

0 

3483 

0 

0230 

1 

7471 

440 

0 

3481 

0 

0298 

1 

7826 

445 

0 

3362 

0 

0380 

1 

7721 

450 

0 

3187 

0 

0480 

1 

7441 

455 

0 

2908 

0 

0600 

1 

6692 

460 

0 

2511 

0 

0739 

1 

.5281 

465 

(» 

19.54 

0 

0910 

1 

2876 

470 

0 

1421 

0 

1126 

1 

0419 

475 

0 

0956 

0 

1390 

0 

81.30 

480 

0 

0,580 

0 

1 693 

0 

6162 

485 

0 

0320 

0 

2080 

0 

46.52 

490 

0 

0147 

0 

2586 

0 

35.33 

495 

0 

0049 

0 

32.30 

0. 

2720 

500 

0 

0024 

0 

4073 

0 

2123 

505 

0 

(H)93 

0 

.5030 

0 

1 582 

510 

0 

0291 

0 

6082 

0 

1117 

51,5 

0 

0033 

0 

7100 

0 

0782 

520 

I 

1096 

0 

7932 

0. 

0573 

525 

1 0 

16.55 

0 

8620 

0 

0422 

5.30 

i 0 

2257 

0 

9149 

0 

0298 

535 

1 0 

2904 

0 

9.540 

0 

0203 

540 

I 0 

3.VI7 

0 

9803 

0 

0134 

645 

0 

4334 

0 

9't50 

0 

0087 

.550 

0 

5121 

1 

0002 

0 

(K)57 

5.5.) 

0 

5tH5 

0 

‘♦tJ50 

0 

<M)39 

560 

0 

6784 

0 

9786 

0 

0027 

565 

0,7621 

0 

9.520 

0 

(J021 

.570 







The Standard Observer (Continued) 


Wave 

length 

m/i 

Trichromatic coefficients 

Distribution eoefficients 
for equal energy 

Wave 

length 

m/i 


X 

y 

! 

2 

! 

- aiel. 

^ Vis.) 

i 

576 

0 

.4788 

0 5202 

0 0010 

0 8425 

0 9154 

0 0018 

575 

580 

0 

5125 

0 4866 

0 0009 

0 9168 

0 8700 

0.0017 

580 

585 

0 

5448 

0 4544 

0 0008 

0 0786 

0 8163 

0 0014 

585 

500 

0 

6752 

0 4242 

0 0006 

1 0268 

0 7570 

0 0011 

590 

595 

0 

6029 

0.3965 

0 0006 

1 0567 

0.6949 

0.0010 

595 

600 

0 

6270 

0 3725 

0 0005 ! 

1 0622 

0 6310 

0.0008 

600 

605 

0 

6482 

0 3514 

0 0004 

1 0456 

0 5668 

0 0006 

605 

610 

0 

6658 

0 3340 

0 0002 1 

1 0026 

0.5030 

0 0003 

610 

615 

0 

6801 

0 3197 

0 0002 

0 9384 

0.4412 

0 0002 

615 

620 

0 

6915 

0 3083 

0 0002 

0.8544 

0 3810 

0 0002 

620 

626 

0 

7006 

0 2998 

0 ( K )01 

0.7514 

0 3210 

0 0001 

625 

680 

0 

7079 

0 2920 

0 0001 

0.6424 

0 2650 

0 0000 

630 

686 

0 

7140 

0 2859 

0 0001 

0 5419 

0 2170 

0 0000 

635 

640 

0 

7190 

0 2809 

0 0001 

0 4479 

0 1750 

0 0000 

640 

645 

0 

7280 

0 2770 

0 0000 

0 3608 

0 1382 

0 0000 

645 

650 

0 

7260 

0 2740 

0 0000 

0 2835 

0 1070 

0 0000 

650 

655 

0 

7283 

0 2717 

0 0000 

0 2187 

0 0816 

0 0000 

655 

660 

0 

7800 

0 2700 

0 0000 

0 1649 

0 0610 

0 0000 

660 

665 

0 

7311 

0 2689 

0 0000 

0 1212 

0 0446 

0 0000 

665 

670 

0 

7820 

0 2680 

0 0000 

0 0874 

0 0820 

0 0000 

670 

675 

0 

7327 

0 2678 

0 0 ( K )0 

0 0686 

0 0232 

0 0000 

675 

680 

0 

7384 

0 2666 

0 0^)00 

0 0468 

0 0170 

0 0000 

680 

685 

0 

7840 

0.2660 

0 0000 

0 0329 

0 0119 

0 0000 

685 

690 

0 

7844 

0.2656 

0 0000 

0 0227 

0 0082 

0 0000 

690 

605 

0 

7346 

0.2654 

0 0000 i 

0 0158 

0.0057 

0 0000 

695 

700 

0 

7347 

0.2658 

0 0000 

0 0114 

0 0041 

0 0000 

700 

705 

0 

7347 

0.2653 

0 0000 

0 0081 

0 0029 

0 0000 

705 

710 

0 

7847 

0.2658 

0 0000 

0.0058 

0 0021 

0 0000 

710 

715 


7847 

0.2658 

0 0000 

0.0041 

0 0015 

0 0000 

715 

720 

0 

7847 

0.2658 

0 0000 

0.0029 

0 0010 

0 0000 

720 

725 

0 

7347 

0.2658 

0 0000 

0 0020 

0 0007 

0 0000 

725 

780 

0 

7347 

0 2658 

0 0000 

0.0014 

0 0005 

0 0000 

730 

785 

0 

7847 

0 2658 

0 0000 

0.0010 

0 0004 

0 0000 

735 

740 

0 

7847 

0 2658 

0 0000 

0 0007 

0 0003 

0 0000 

740 

745 

0 

7347 

0.2658 

0 0000 

0.0005 

0 0002 

0 0000 

745 

750 

0 

7347 

0 2653 

0 0000 

0 0003 

0 0001 

0 0000 

750 

755 

0 

7347 

0 2653 

0 0000 

0.0002 

0.0001 

0 0000 

755 

760 

0 

7847 

0 2658 

0.0000 

0 0002 

0 0001 

0 0000 

760 

765 

0 

7847 

0 2658 

0 0 t )00 

0 0001 

0 0000 

0 0000 

765 

770 

0 

7347 

0.2658 

0 0000 

0 0001 

0.0000 

0.0000 

770 

775 

0 

7347 

0 2658 

0 0000 

0 0000 

0.0000 

0.0000 

775 

780 

0 

7347 

0.2658 

0 0000 

0 0000 

0.0000 

0.0000 

780 





Totals 

i 21 3713 

21.3714 

21 3715 




SPECIFIC ROTATION 

Specific rotation or rotatory power is given in degrees per decimeter for 
liquids and solutions and in degrees per millimeter for solids; + signifies 
right handed rotation, — left. Specific rotation varies with the wave length 
of light used, with temperature and, in the case of solutions, \Mth the con- 
centration. When sodium light is used, indicatcKl by D in the wave length 
column, a value of X = 0.5893 may be assumed. 

Optical rotatory power for a large number of organic compounds will be 
found HI the International Critical Tables, Vol. VH, for sugars, Vol. II. 

Solids 


Substance 

Wave 

length 

Rotation 
deg mm 

1 

Substance 

Wave 

length 

M 

Rotation 
deg. /mm 

Cinnabar (,HgS) 

D 

f 32 

5 

Quartz 

(contin- 




Lead hyposulfate. 

1) 

o 

5 

lied) 


0. 

3609 

4-63 628 

Potassium hypo- 






0 

3582 

64 459 

sulphate . . . 

D 

8 4 



0 

3466 

69 454 

Quartz 

0 7604 

12 

00 



0 

3441 

70 587 

0.7184 

14 

304 


1 

0 

3402 

72 448 


0 6867 

15 

746 



0 

3360 

74 571 


0 6562 

17 

318 



0 

3286 

78 579 


0.5895 

21 

684 



0 

3247 

80 459 


0 5889 

21 

727 



0 

3180 

84 972 


0 5269 

27 

543 



0 

2747 

121 052 


0 4861 

32 

773 



0 

2571 

143 266 


0 4307 

42 

604 



0 

2313 

190 426 


0 4101 

47 

481 


i 

0 

2265 

201 824 


0 3968 

51 

193 



0 

2194 

220 731 


0 3933 

52 

155 : 



0 

2143 

235 972 


0 3820 

.M 

625 ' 

Sodium 

bromate 

1 

2 8 


0 3726 1 

58 

894 

S< »dium 

chlorate 

L) 

3 13 


Lkji'id 


Liquid 

i Temp. 

1 

’ Wave 
. length 

M 

Specific rotation 
deg. dm 

.\myl alcohol 


I) 

— 5 7 

Camphor . 

204 

I) 

4- 70 33 

Cedar oil 

15 

I) 

- 30 to - 40 

Citron oil 

15 

I) 

f 62 

Kthyl nialate (CzH^jaCMld > . 

11 

I) 

- 10 3 to - 12 4 

Menthol. 

35 2 

1) 

~ 49 7 

Nicotine CioHnNj 

10 .30 

1) 

- 162 


20 

0 6563 1 

- 126 


20 

0 .)351 

-207 5 


20 

0 4861 

-2.53 5 

Turpentine Cl oH 6 ... 

20 

1) 

- 37 


20 

0 6563 

- 29 5 


20 

0 5351 

- 45 


20 ! 

1 

[ 0 4861 

- 54 5 






SPECIFIC ROTATION (Continued) 

Solutions 


CoTreotions for values of the specific rotation for concentration are given 
in the last column, c indicates concentration in grams per 100 milliliters of 
solution; d indicates the concentration in grams per 100 grams of solution. 


Substance 

Solvent 

Temp, 

°C 

Wave 

length 

Specific Correction 

rotation for concen- 

deg./dm tration or 






temperature 

Albumen 

water 


D 


25 to - 38 

Arabinosc 

water 

20 

D 

— 

105 0 

Camphor 

alcoliol 

20 

D 

+ 

54 4 - .ISod for 





d = 45-91 


benzene 

20 

D 

+ 

56 - .166d for d = 


i 




47-90 


ether 


D 

-f 

57 

Dextrose d-glucose 

water 

2(t 

D 


52 5 4- .025d for 

CgHisOo 





d = 1-18 




5461 

1 4- 

62 03 + 04257r 






o 

II 

CJalactose 

water 


D 

+ 

83 9 4- .078t/ - 





.2U for d = 4-H6 and 






t = 10-30''C 

/-Cllucose (d) 

w ater 

20 

n 

— 

51 4 

Invert sugar CtHizOe 

W HtC I 

20 

u 1 

_ 

19 7 — .036c for 





c = 9-35 






oit otao + .304 (t — 



i 



20) + .00165 






it - 20)2 for t = 






3-30°C 



2.') 

5461 

— 

21 5 

Lactose 

water 

20 

D 

+ 

52 4 4 - .072 (20° - 






t) for c = 5 




5461 

4- 

61 9 4- .085(20° - 





t) for r = 5 

Levulose fruit sugar 

w ater 


D 

— 

88 5 - .145d for 





d = 2.6-18.6 



25 

5461 

— 

105 30 

Maltose 

w ater 

20 


-f 

138 48 - .018:i7(/ 



i 


for d = 5-35 



25 

5461 

+ 

153 75 

Mannose 

Nicotine 

water 

20 

D 

4- 

14 1 c = 10 2 

water 

20 

D 

— 

77 for d = 1-16 

benzene 

1 20 

D 

— 

164 for d = 8-100 

rotassium tartrate . 

water 

20 

D 

4- 

27 14 4- .0992c - 
.00094c2 for c = 8-50 

Quinine sulfate 

water 

17 

D 

— 

214 

Santonin 

alcohol 

20 

D 

— 

161 0 c = 1 78 


20 

D 

4- 

693 f = 4 05 


chloroLirni 

20 

I) 


202.7 4- .309d for 






d = 75-96.6 


alcohol 

20 

6867 

4 - 

442 c = 4 05 




.5269 

4- 

991 c = 4 06 




4861 

4-1323 c « 4.06 

Sodium potassium tar- 
trate (Ilochelle salt) 

water 

20 

1) 

4 - 

29 75 - .0078r 

Sucrose (cane sugar) 

water 

20 

1 ) 

4 - 

66 412 4 - .01267d 
- .000376d* for d * 





0-50 





= oiill - .00037 






it - 20)1 for t * 14- 






30°C 


2200 




SPECIFIC ROTATION (Continued) 

Sucrose dissolved in water, 20®C. 


M 

1 Spec. rot. 

M 

1 Spec rot 1 

M 

1 Spec rot. 

(‘)70 8 (Li) 

+ 50 51 

510 tv (Cu) 

+ 00 40 

435 3 (Fe) 

+ 128 5 

t)43 8 (Cd) 1 

56 04 

508 0 (Cd) 

01 1() 

433 7 (Fe) 

129 8 

030 2 (Zn) 

5(> 51 

481 1 (Zn) 

103 07 

431 5 (Fe) 

130 7 

580 3 (Na) 

00 45 

480 0 ((’d) i 

103 fV2 

428 2 (Fe) 

133.0 

578 2 (Cu) 

00 10 

472 2 (Zn) 

107 38 

427 2 (Fe) 

134 2 

578 0 (Hr) 

00 22 

4fV8 0 (Zn) 

100 40 

420 1 (Fe) 

134 0 

570 0 (Cu) 

71 24 

407 8 (Cd) 

100 t.O 

410 1 (Fe) 

140 0 

540 1 (Hr) 

t 78 10 

438 4 (Fe) 

120 5 

414 4 (Fe) 

144 2 

521 8 (Cu) 

1 80 21 

437 0 (Fe) 

127 2 

388 0 (Fe) 

1()0 7 

515 3 (Cu) 

1 8S 08 

435 S (Hr) 

128 40 

383 3 (Fe) 
382 tv (Fe) 

171 S 
173 1 


Substance 

Tartaru acid (oid ) 


Turpentine 


Xylose 


1 Solvent i °C 

1 M 1 

1 water , 20 j 


! 20 ! 

! 05«)3 

1 . ‘ 

: D 

20 

, 5351 

i ' 20 1 

4. HOI 

alcohol , 20 

1 ' 

1) 

1 

1 benzene 20 1 

n 


Spec rot Correct, 
“f !.*> 00 l.'Ur 


>for d = 41 


-37 - 004R2d - 

00013^/= for d = 0-00 
- 37 - .02G5d for d = 


H liter i 20 I) 


-♦-10 13 


0-01 
d 2 7 


OPTICAL ROTATION OF ACIDS AND BASES 


optic'll rotation of acids and bases coinni<»iilv used in the resolution ol 
raceniic substances. Compiled by F. 1. Ra;. 


.Name 

Formula 

1 Solient 

('one S 

"/> 

Hromocamphor-s u 1 f o n i c 
acid. K salt . 

CH.Hc.<».Hr< 

H-n 



72 1 

Camphorsulfonic acid 

CloHiit 

112 > 



2.3 0 

C’hlorocamphor-flul f on 1 c 






acid 

C,oHr.( !(»,< 

11 <» 



to (> 

CodcincBulfonic acid . . . 

('isHii.Nt ).>.S 

112 > 

3 


- 100 1 

Hydrox>'butyri(! acid 

( ai.()3 

H-O 

3 

3 

- 24 s 

Ijgictic acid 

C’sHet >3 

. 112) 

10 

5 

3 S 

MaUc acid 

('*Uc(h 

II2) 



2 4 

Mandelio acid 

(\H,< >3 

: 112 > 

0 

01 

155 5 

Methylene-camphor .... 

(’iiHi.tt 

! C.ILOH 



127 

Phenylsuccinic acid . . 

Ciolliot >4 

, t '.dbOH 

1 

5 

148 

Tartaric acid 

CMIfct h. 

i ( 'olbt >H and 



3 to 25* 



. 112) 




Brucine 

Csal+i N;< >4 

.CdltOlI ! 

5 

4 

- 85 

Cinchonidine 


i C 7 H 2 )1I 

1 

0 1 

- 1 11 0 

Cinchonine 


ICHCM, 

0 

0 ! 

r 20‘) «. 

<>ocaine 

C,,H:,NO, 

; 50',<':TTtOIl 

1 

1 1 

- 35 4 

C’oniine 

C.HitN 

CIK'b i 

4 

1 

8 0 

Codeine 

i CidhiNO, 

i 

5 


-1.35 8 

Ilydrastirie 

1 CsiIIjiNf >». 

' 50 lC.I 12)11 

0 

2 

115 

Menthol 

1 CioUjo^ * 

( .11*011 

0 

0 

- 50 0 

Mentiivlamine ! 

1 C.oUnN 

c-ii 2 )H 

11 

3 ! 

- 31 0 

-\arcr)tirie 

1 (ValLiNC; 

ClTCb 

0 

fV 1 

^ 2(K) 0 

Quinidine ! 

! f NoIljiN-t !« 

CrlbOlf 

1 

0 ! 

1 23.3 tv 

Quinine . 1 

1 C'of liiNjt 

, Cdif. 

0 

0 

- 130 

Thebaine . . ! 

1 Ci.HuNfh 

1 fTK'l, 

5 


- 220 .5 

Strychnine . . ' 

C7jn2?Nit>? 

i (Nn*on 

0 

0 

- 12K 


♦ Vanes (rreatly with temperature, solvent, and cone. 


2300 





MAGNETO-OPTIC ROTATION 

Revised by Park L. Turrill 

Verdet’s Constant: p «= — 

tH cos Q 

The specific power of magnetic rotation p, is expressed in the above 
formula, where a is the total angle of rotation in minutes, t the thickness 
of the substance in centimeters through which the light beam passes, H the 
magnetic field intensity in gauss, and B the angle between the direction 
of the magnetic field and .the path of light. Determinations made with 
sodium light. Xd *= 5893 A. 

Values from the Smithsonian Tables, the International Critical Tables, 
and the literature. 

Gases 


Substance 

Pressure 

(atmos- 

pheres) 

Temp. 

°C. 

Verdet’s 

Constant 

(minutes) 

P X 10« 

Observer 

Year 

Atmospheric air 

j 

20 

0 83 

Ilecquerel 

1880 

Carbon dioxide 

1 1 

6 5 

8 61 

Siertsema 

1895 

Carbon disulfide 

; 0 98 

70 

1 23.49 

Bichat 

1879 

Ethylene. . . . 

' 1 

20 

34 48 

Becquerel 

1880 

Nitrogen . . 

' 1 

' 20 

6 92 

Becquerel 

1880 

Nitrous oxide 

' 1 

20 

6 28 

Becquerel 

1880 

Oxygen 

. 1 

20 

31 39 

Becquerel 

1880 

Sulfur dioxide 

3 :j 

20 

38 40 

Bichat 

1880 


l.igriUH, Organic 

P X 10< 


Acetic acid 

' 15 

1 

11 09 

Schwers 

1912 

Acetic acid 

' 31 

5 

10 86 

Schwers 

1912 

Acetone 

■ 15 

2 

10 35 

Schwers 

1912 

Acetone 

32 

0 

; 10 19 

Schwers 

1912 

.\myl alcohol 

15 


13 1 

Becquerel 

1880 

Benzine 

20 


29 7 

Jahn 


(^arbon disulfide 

0 


! 43 41 

Becquerel 

1885 


; 15 

6 

1 42 4 

Schwers 

1912 


1 18 

0 

43 0 

Chaudier 

1913 


i 20 


42 26 

Bichat 

1880 


1 34 

! 

41 1 

Schwers 

1912 

Carbon tetrachloride 

15 


16 03 

Schw^ers 

1912 

Carvane. . 

i 14 


18 4 

Herngnst 

1914 

Chloroform . 

1 20 

1 

16 4 

Jahn 


Citranellal 

1 16 

41 

! 15 1 

Herngrist 

1914 

Diethyl malate 

15 

3 

12 4 

Herngnst 

1914 

Diethyl tartrate 

' 15 

2 

12 3 

Herngrtst 

1914 

Dimethyl malate. 

15 

3 

11.8 

Herngrist 

1914 

Dipropyl tartrate . 

' 15 

4 

12 6 

Herngnst 

1 1914 

Ethanol . 

' 25 

0 

11.12 

Theuvenet 

1910 

Isobutyl alcohol 

16 

1 

12 66 

Schwers 

1912 

Isobutync acid. . . 

15 

3 

11 35 

Schwers 

1912 

Isovaleric acid 

15 

0 

12 08 

Schwers 

1912 

Liinonene 

15 

6 

1 16 5 

Herngrist 

1914 

Menthonc . 

16 

7 

13 7 

Herngnst 

1914 

Methyl chloride. 

18 


12.9 

Chaudier 

1913 

Pulegone 

I 14 

9 

16 4 

Herngrist 

1914 

ii-Propanol 

! 17 


11 81 

Schwers 

1912 

Toluene 

. i 28 


26 9 

Becquerel 

1880 

Xylene. ... 


4j 

22 1 

Becquerel 

1880 






MAGNETO-OPTIC ROTATION (Continued) 

Liquids, Inoriianic 


Substance 

Temp. 

"C. 

Verdet's 
Constant 
(ininuteM) 
p X 10-1 

Observer 

Ycnt 

Antiinoru jn'iif arhloi nlc 

16 

70 4 

Becquerel 

1885 

Arsenic tiiclilot ulc 

16 

42 53 

Becquerel 

1885 

Hydrogen pei oxide 

10 

11.5 

CHgut^re and 





Feeny 

i943 

Nitric Hcid, funung 

1(i 

8 75 

Becquerel 

1885 

Nitrogen 

-195 5 

4 15 

Chandler 

1M3 

Nitrous o\id<* 

-92 

f> 54 

Siertpcina 

19(M 

Ox > gen . 

-182 5 

I 7 82 

Chaudicr 

1913 

I’hosphoi us. fused 

33 

1 132 6 

Becqueiel 

1877 

Phosphoius, tnchlonde 

1<> 

27 7 

Beequeiel 

1SK‘, 

Silicon letiachloride . 

16 1 

18 9 

Eecqueiel 

1885 

Sulfur, fused 

11 } 

80 9 

Becquerel 

1877 

Sulfur dioxide . . 

-10 ! 

! IS 

Cliaudier 

1913 

Sulfur luonorhlorido 

16 

> 41 8 

Becquerel 

1885 

Titaiuuiu tetrachloride 

13.4 

14 71 

Siertseiiia 

1915 

Water (A = 5956 A) 

0 

13 11 

Rodger and 



20 

13 08 

W athon 

1895 


30 

13 06 




to 

13 02 




60 

12 94 




80 

12 82 




90 

12.74 




Solutions, XyUEors 





Verde 

t s 



Substance 

Density 

Temp. 

°C 

Constant 

(minutes) 

01 iserver 

Year 




P X U)< 



Ainni(iniuni hydroxide . 

0.8918 


15 

3 

Perkin 

1884 

Aiitiiiionv trichloridi* 



29 

9 

Ih'cquercl 

188.-) 

Barium hronude , 

i 5399 

20 

21 

r> 

Jahn 


Barium chloride 

1.2897 

20 

16 

8 

.lahn' 


Bismuth nitrate .... 



19 

22 

Becquerel 

1885 

t'adriiiurn chloride . 

i 3179 

20 

16 

5 

Jahn 



1 1 .i04 

2(r 

16 

5 

Hurnburg 

1893 

Feme chloride 

1 ti933 

15 

1 -202 

fi 

Bectpiei cl 

1885 


I 1331 

15 

1 2 

5 

liecqucrel 

1885 

H \ <lru 1(1 K’ field i 

1 1 2960 

15 

; 

8 

Perkin 

1881 

Hy<li obi oijiic acid 

; 1 2039 

15 

19 

4 

Perkin 

1881 

II\ drmddoric acul . . | 

1 0758 

20 

16 

71 

Scliwerfi 

1912 

bit Ilium fddoiide j 

1 0619 

2<» 

' 14 

5 

Jalin 


Magnesium sulfate ...! 

1.1147 

Hi 

! 3 

6 

Schonrock 

i 893 

-MariganouH sulfate . . . 

1 1212 

M> 

4 

0 

Kchonrtx k 

1893 

.Mercuric chloride 

1 0381 

16 

, 

7 

Schonrock 

1893 

Mercuric cyanide 

1 t)638 

10 

1 7 

1 

Schonrock 

1893 

Nil Kelous chloride 

1 4685 


27 

3 

Becquerel 

1885 

Nitric a« id 

1 33tJO 

1 5 

10 

.5 

Perkin 

1884 

rotahsiuiii hicarVioiiafe 

1 1900 

20 

1 14 

0 

Hurnburg 

1893 

J'otaHKium hichronmte. , 

1 0780 

15 

1 12 

6 

Verdet 

186)3 

I\)ta«siur/i bromide ! 

I . 1 124 

2<» 

! 16 

3 

Hurnburg 

1893 

l^otassjum carbonate i 

1 I I960 

20 

14 

0 

Jahn 


BotHHHium chloride 1 

1 1 6000 1 

1 

15 

1 

3 

Becquerel 

1885 







MAGNETO-OPTIC ROTATION (Continued) 

Solutions, Aqueous (Continued) 


Substance 

Density 

Temp. 

Verdet’s 

Constant 

(minutes) 

P X 108 

Observer 

Year 

Potassium iodide 

1.6743 

15 

34.1 

Becquerel 

1885 

Potassium nitrate 

1 0634 

20 

13.0 

Humburg 

1893 

Potassium sulfate 

1.0475 

20 

13 3 

Jahn 


Silver nitrate 



18 03 

Becquerel 

i885 

Sodium bromide . . . 

i’i35i 

20 

16.5 

Jahn 


Sodium carbonate. . 

1 1 1006 

20 

14.0 

Humburg 

i893 

Sodium chloride. . 

1 2051 

16 

18.2 

, Becquerel 

1885 

Sodium sulfate. 

1 0061 

20 

13.5 

Humburg 

1893 

Stannous chloride 

1.3280 

15 

26 6 

Verdet 

1863 

Sulfuric acid 

1.5507 

15 

I 12.18 

Schwers 

1912 

Zinc chloride 

1 2851 

16 

19.6 

Verdet 

1863 


Solutions, in Ethyl Alcohol 


Cadmium bromide 

1 0446 

20 

15 9 

Humburg 

1893 

Cadmium chloride 

0 8303 

20 

11 8 

Humburg 

1893 

Cadmium iodide 

1.0988 

20 

19.9 

Humburg 

1893 

Calcium bromide . 

0 9966 

20 

15 4 

Humburg 

Schonrock 

1893 

Mercuric chloride 

0 9988 

16 

10.9 

1893 

Mercuric chloride 

0 8857 

16 

12 1 

Schonrock 

1893 

Mercuric cyanide 

0 8527 

16 

6 4 I 

Schonrock 

1893 

Alercunc cyanide 

. 0.8348 

16 

5.3 i 

Schonrock 

1893 

Mercuric iodide . 

. 0.8072 

16 

24.4 

Schonrock 

1893 

Strontium bromide . 

1 0 9636 

20 

14.0 

Humburg 

1893 

Strontium chloride 

> 0.8313 

20 

! 11.8 

Humburg 

1893 


SoLins 


Amber 

Calcium iluonde (fluorite) 
Carbon (diamond) , » 

Carbon dioxide 
Glass, Jena (barium crown) 

(phosphate crown) 

(light flint) 

(heavy flint) 

(very heavy flint) 
Potassium chloride (sylvite) 
Sodium chloride (rock salt) 
Sodium tetraborate (borax) 

Silicon (quartz) 

Stannous chloride 

Zinc sulfide, /3 


19 

-9.60 

Quincke 

1885 

16 

8 83 

Becquerel 

1885 

16 

12.8 

Becquerel 

1877 

26 

2.07 

Chaudier 

1913 

18 

22.0 

duBois 

1894 

18 

16.1 

duBois 

1894 

18 

31.7 

duBois 

1894 

18 

60.8 

duBois 

1894 

18 

88.8 

duBois 

1894 

16 

28 58 

Becquerel 

1885 

16 

35.85 

Becquerel 

1885 

16 

17.2 

Becquerel 

Bor^ 

1885 

20 

16 64 

1903 

16 

44. 

Becquerel 

1885 

16 

1 

225. 

Becquerel 

1885 
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DEFINITIONS AND FORMULAE 

TLe chemical terms have been compiled with the collaboration of 
B. Clifford Hendricks 

A compilation of chemical and physical terms including 

quantities, units, laws, theories and effects, with their 
expression as formulae or equations. 

Abegg’s rule. — For use in regard to a helical periodic system 
If the maximum positive valence exhibited by an element be 
numerically added to its maximum negative valence, there is 
evidently a tendency for the sum to equal 8. This tendency is 
exhibited especially by the eUmients of the 4th, 5th, 6th and 
7th groups and is ^own as Abegg’s rule. 

Absolute humidity. — See Humidity 
Absolute pressure. — See Pressure 

Absolute temperature. — Ttunperature reckoned from the 
absolute zero See Temperature 

Absolute units. — A system of units based on the smallest 
possible number of independent units. Specifically, units of 
force, workj energy and power not derived from or dependent 
on gravitation 

Absolute zero. — The temperature at which a gas would 
show' no pressure if the general law' for gases would hold for 
all temperatures It is equal to —273 IS'^C or — 459.72°h' 
Absorption. — 1 Penetration of a substance into the body 
of another 2 Transformation into other forms suffered by 
radiant energy pas.sing through a material substance 
Absorption coeflacient. — S(‘e Absorption factor 
Absorption factor. — The ratio of the intensity loss by 
absorption to the total original intensity of radiation If /« 
rejiresents the original intensity, /r, the intensity of reflected 
ladiation, /,, the intensity of the transmitted radiation, the 
absorption factor is given by the expression 
To - Ur -f It) 

Jo' 

Also called coefficient of absorption 

Absorption, Lambert’s law. — If Jo is the original intensity, 
/the intensity after passing through a thickness j: of a material 
whose absorption coefficient is A', 

/ = Le-^^ 

The Index of absorption A' is given by the relation k — 
(4Trk'n)/\ w^here n is the index of refraction and X the wave 
length in vacuo. The mass absorption is given by k/d when 
d is the density The transmission factor is given by I/Io 
Absorption spectrum. — The spectrum obtained by the 
examination of light from a source, itself giving a continuous 
spectrum^ after this light has passed through an absorbing 
medium in the gaseous state. The absorption spectrum will 



DEFINITIONS AND FOR]lfUI.AE (Continued) 

consist of diirk lines or bands, being the reverse of the emission 
spectrum of the absorbing substance. 

When the absorbing medium is in the solid or liquid state the 
spectrum of the transmitted light shows broad dark regions 
which are not resolvable into lines and have no sharp or distinct 
edges 

Absorptive power or absorptivity for any body is measured 
by the fraction of the radiant energy falling upon the body 
which is absorbed or transformed into h(‘at This ratio varies 
with the character of the surface and the wave length of the 
incident energy It is the ratio of the radiation ahsorbe^d by 
any substance to that absorbed under the same conditions by a 
black body 

Acceleration. — ^Tho time rate of change of yelocity in 
either speed or direction Cgs unit, — one centimeter per 
second per second Dimensions, — /““] See also under A rigu- 
lar acci'k ration 

Acceleration due to gravity. — The accch'ration of a body 
freely falling in a vacuum The International (’ornniittee on 
Weights and Measures has adopted as a standard or accepted 
value, 980 ()C5 cm /sec- or 32 174 ft /sec^ 

Acceleration due to gravity at any latitude and eleva- 
tion. — If <f> is the latitude and JJ thtUJlevation in centimeters 
the acceleration in cgs units is, g == 980.(516 —*2 5928 cos 
2<^ + 0 0069 cos2 2<> — 3 086 X 10~® II (Ilelinert's equation ) 
Achromatic. — A term applied to lenses signifying their 
more or less complete correction for chromatic aberration 
Acids are substances whose molecules ionize in water solu- 
tion to give the hydrogen ion from their constituent elements 
The strength of an acid is proportional to the concentration 
of liydrogen ions present 

Action IS measured by the product of work by time. Cgs 
units of action are the erg-second and the joule-second Diinon- 
.sions, — [m rM Tlanck’s quantum or coiistaiil of action is 
(5.554 X 10"^^ crg-secoiids 

Active mass of a substance is the number of gram molecular 
weights per liter jin solution, or in gaseous form 

Adiabatic. — A body is said to piidergo an adiabatic change 
\slien its condition is altcreil without gam or loss of heat 
The line on the pressure volume diagram representing the 
above change is called an adiabatic line 

Adsorption. — ^4'he condensation of gases, ^liquids, or dis- 
solved substances on the surfaces of solids is called adsorption 
Air columns, frequency of vibration in — See Organ pipes 
Allotropy. — The property shown by certain elements of 
lieing capable of existence in more than one form, due to 
differences in the arrangement of atoms or molecules (Se<i 
Monotropic and Enaniiotropic ) 



DEFINITIONS AND FORMULAE (Continued) 

Alpha (q;)- par tide. — lielium luirlmis — that is, a holiiim 
atoiii wliich has lost two electrons and has therefore a double 
positive charge. 

Mpha (o')-rays are strongly ionizing and weakly penetrating 
radiations, deflected by magnetic and electric fields as positively 
charged particles. The particl(\s are doubly charged helium 
atoms (ions) and are called a-paiiicles. 

Alternating current in circuits including resistance and 
inductance, 

y . . _ 

-h (27r/L;« 

V h(T<' / is the frequency in cycles per second, L the inductance 
ill henry. / will be given in efTectiv<‘ amperes if R is in ohms 
and h in effective volts. 'Phe denominator is known as the 
impedan(‘e of the cinuiit. 

For circuits involving also a capacitance C in farads, the 
impedance becomes, 

V"’ + ( VA - 

Altitudes with the barometer. — Tf ?>i and 62 denote the 
corrc'cted barometer readings at two stations, t the mean of the 
temperatures, t\ and h of the air at the two stations, ei and co 
t ho tension of water vapor at the two stations, h the mean height 
above sea level, the latitude; then the difference in elevation 
in centimeters is // = 1,843,000 (log ?>, - log 62 ) (1 -f 0.00367n 
(1 + 0.0026 cob 20+0 0 (K) 02 // + jlA*), where 



\n apjiroximMte formula, suflicient for differences not over 
1000 llK'tlTS IS 

II = 1,600,000 ( 1 + 0.0040. 

Amorphous.— Without ilefimte form, not crystallized. 

Ampere’s rule. — To determine tlie direction in which the 
magnetic needle is deflected by a conductor rarrxdng a current 
m a given direction. 

If a man is miagined to b(‘ swimming in the direction in 
which the current is flowing, and facing the magnetic needle; 
then the north pole will be deflected toward his left hand, the 
south pole being deflected in the opposite direction. 

Aniplitudo. — The maximum value of the displacement in an 
oscillatory motion. 

Anglo. — The ratio between the are and the radius of the arc. 
Units of angle,— the radian, the angle subtended by an arc 
equal to the radius; the degree, part of the total angle about 
a jioint. Dimi'iisions, — a numeric. 

1 » 3()7 



DEFINITIONS AND FORMULAE (Continued) 

Angular acceleration. — The time rate of change f)f angular 
velocity cither in angular s])eed or in direction of the axis of 
rotation (precession), (’gs unit, — one radian per second pcir 
second. Dimensions, — [P‘^1. 

If the initial angular velocity is oj.j, and the velocity aft(T 
time t is Wf, the angular acceleration, 

cai — Wo 

The angular velocity after tinn* /, 

o>t = C0„ T" (xt 

The angle swept out in tmu' /, 
e = coj + 

The angular velocity .after inoveiruait through th(' arc 
a) = \‘''o},r + 2(v6 

In the above equations, for .angular disphuaurKait in radians, 
angular velocity will lx* in radians per s(‘cond and angular 
acceleration m radians per sia-oml per se(*ond. 

Angular aperture of an objective is tb(‘ largest angular 
extent of wave surfaci* which if can transmit. 

Angular harmonic niothui or harmonic motion of rota- 
tion. — Periodic, oscillatory angular motion in which the 
rc'storing tortiuo is pro])ortional to the angular dispIaceiiKMit-. 
Torsional vibration. 

Angular momentum or moment of momentuni. — 

(Quantity of angular motion measured bv tlie jinxluct of tli(‘ 
angular velocity and th(‘ inoiiKuit ot imu’tia. ('gs uiut,— - 
uiuKiined, its nature is e\])rcss(‘d ])v g-enf^ sec. ])jni('nsion>, 

The angular moment um of a mass w hose moimuit of iiuTtia 
is /, rotating wdtb angular velocity <*>, is /w. 

Angular velocity. — '’I’imc rate cif anguhn rnotif)n al>out an 
axis, ('gs unit, — one radian per second. Diiiicnsions, — 1/"^]. 

If the angle described in tunc / is 0, the angular velocity, 

e 


B in radians and i in seconds gives w in radians per second. 

Anhydride (of acid or base; — An oxide which w lien com- 
Inncd with water gives an acid or bas(‘. 

Anion. — A negatively chargial ion. 

Apochromat. — A term applied to photographii* and micro- 
scope objectives indicating the liighesl degree of color cornad ion. 

Archimedes principle. — A body wholly or partly irnmerscal 
in a fluid is buoyed up by a for<*e equal to the weight of tins 



DEFINITIONS AND FOBMULAE (Continued) 

fluid displaced. A body of volume cm® immersed in a fluid 
f density p grams per cm® is buoyed up by a force in dynes, 

F = pgV. 

where g is the acceleration due to gravity. 

A floating body displaces its o\\n weight of liquid. 

Area, unit of. — The scpiare centimeter. The area of a 
square whose sides are one (‘(‘iitimett'r in length. Other units 
of area are similarly derived. DiiiH'nvsions, — [^^j. 

Arrhenius theory of eleetrolytie dissociation states 
that the molecule of an electrolyte can giv(‘ rise to two or nion^ 
electric.ally charged atoms or ions. 

Astigmatism is an error of spherical lenses peculiar to the 
formation of images by oblique pencils. The image of a point 
when astigmatism is present will consist of two focal lines 
at right angles to each other and separated by a measurable 
distance along the axis of the pemul. The error is not elimi- 
nated V)y reduction of aperture as is spherical aberration. 

Atom. — ^The smallest part of an element which can par- 
ticipate in ordinary chemical changes. The atoms of a given 
(‘lenient are unvarying in average mass, but are different in 
such mass from atoms of all other elenumts. 

Atomic number. — ^^Fhe number of excess positive charges 
on the atomic nucleus. This charge of the nucleus is the essen- 
tial featun* which distinguishes one element from another and 
dt*termni(*s the position of the element in the periodic table. 

Atomic theory. — All elementary forms of matter are com- 
posed of v('rv small unit quantities called atoms. The atoms 
of a giA’en element all have the same size and weight. The 
atoms oj diflenait elements have dillVrent sizes and weights. 
Atoms ()1 th(* same or different elements unite with each other 
to form very small unit quantities of compound substances 
called molecules. 

Atomic weight is the relative weight of tlie atom, on the 
l)asis of oxygen as lb. If these weights are exjiressed in grams 
th(\v are called gram atomic AV(*ights. 

Avogadro’s law. — Kqual volumes of different gases at the 
same pressure and temperature contain the .same number of 
molecules. 

Avogadro’s number. — The number of molecules in a mole 
or in a mass in grams of substance equal numerically to its 
molecular weight, i.e., 0.02 X molecules. 

Avogadro’s principle (or theoiyb — The numbers of mole- 
cules present in equal volumes of gases at the same temperature 
and pressure are eipial. 

Babo’s law. — The addition of a non-volatile solid to a liquid 
in which it is soluble lowers the vapor pressure of the solvent 
in proportion to the amount of substance dissolved. 

2:100 



DEFINITIONS AND FORMULAE (Continued) 

Balanced or reversible action. — One which can be caused 
to proceed in either direction by suitable variation in the condi- 
tions of temperature, volume, pressure or of the quantities of 
reacting substances. 

Balmer series of spectral lines. The wave lengths of a 
series of lines in the spectrum of hydrogen are given in angstroms 
by the equation 

N'i 

where N is an integer having values greater than 2. 

Bases are substances wliich ionize in water to give the 
hydroxyl ion from their constituent elements. The strength 
of a base is proportional to the concentration of hydroxyl ions. 

Beats. — Two tones of slightly dilTorent frequencies sounded 
together interfere to give a sound of regularly varying intensity. 
The number of beats per second is the difference in frequency 
of the two tones. 

Beer’s law (1852). — If two solutions of the same salt b(‘ 
made in the same solvent, one of which is, say, twice the con- 
centration of the other, the absorption due to a given thickness 
of the first solution should be equal to that of twice the thick- 
ness of the second. 

Bernoulli’s theorem. — .\t any point in a tube through 
which a liquid is flowing the sum of the pressure energy, potcui- 
tial energy, and kinetic energy is constant. If p is pressure; 
h, height above a reference plane; d, density of the liquid, and 
c, velocity of flow, 

p -f hdg \ = a constant. 

Berthelot principle of maximum work. — Of all possible^ 
chemical processes winch can proceed without the aid of external 
energy, that process always takes place which is accompanied 
by the greatest evolution of heat. This law holds good for low 
temperatures only and does not account for endothermi(‘ 
reactions. 

Beta (/3) -particle. — One of the products emitted from th(‘ 
atomic nuclei of radioactive substances during their spontaneous 
disintegration. A negatively charged particle, which at r(‘st 
has a mass about .-i that of a hydrogen atom. An electron. 

Beta (/3)-rays. — .\ radiation, more pemqrating but less 
ioni^Jing than a-rays. 'I''he rays arc* deflected by elc'ctric and 
magnetic fiedds as negativedy charged particles. The; particl(*s 
consist of high speed electrons. 

Black body. — If, for all valims of the wave length of tie* 
incident radiant energy, all of the energy is absorb(*d the body 
is called a black body. 

Boyle’s law for gases. — At a <*onstant temperature the 
volume of a given quantity of any gas varic's inversedy as the* 
jjressure to which the gas is subjected. For a ]H*rf(‘ct gas, 

L»:uo 



DEFINITIONS AND FORMULAE (Continued) 


(ibanging from pressure p and volume v to pressure p' and vol- 
ume v' without change of temperature, 
pv — p'v' 

Bulk modulus. — The modulus of volume elasticity, 


Mb - 


Vl_ 

Vi 


Pi 

V2 


Vi 

where pi, p 2 ; vi, *»2 are the initial and final pressure and volume 
respec.tively. 

Brewster’s law. — ^The tangent of the polarizing angle for a 
substance is equal to the index of refraction. The polarizing 
angle is that angle of incidence for which the reflected polarized 
ray is at right angles to the refracted ray. If n is the index of 
refraction and 6 the polarizing angle, n = tan d. 

Brightness is measured by the flux emitted per unit emis- 
sive area as projected on a plane normal to the line of sight. 
The unit of brightness is that of a perfectly diffusing surface 
giving out one lumen per square centimeter of projected surface 
and is called the lambert. The millilambert (0.001 lambert) 
is a more convenient unit. Candle per square centimeter 
is the brightn(*ss of a surface which has, in the direction con- 
sid(‘red, a luminous in ensity of one candle per cm 

Brownian movement. — A continuous agitation of particles 
in a colloidal solution caused by unbalanced impacts with 
molecules of the surrounding medium. The motion may be 
observed with a microscope when a strong beam of light is caused 
to traverse the solution across the line of sight. 

Capacitance is measurc'd by the charge, which must be com- 
municated to a body to raise its potential one unit. Electro- 
static unit capacitance is that which requires one electrostatic 
unit of charge to raise the potential one electrostatic unit. 
The farad = 9 X 10^^ electrostatic units. A capacitance of one 
farad requires one coulomb of electricity to raise its potential 
one volt. Dimensions , — [e /]; 

A conductor charged with a (quantity Q to a potential V has 
a capacitance, 



Capacitance of a spherical conductor of radius r, 
r = Kr 


Capacitance of two concentric spheres of radii r and r* 



( ajiacitanee of a parallel plate condenser, the area of whose 
plates is A and the distance betw^een them d, 


2311 



DEFINITIONS AND FORMULAE (Continued) 


CapacitaiKiOS will be given in electrostatic units if the dimen- 
sions of condensers an* substituted in cm. K is the dielectric 
constant of the medium. 


Capillary constant or specific- cohesion, 





hr 


where T is surface tension, dy and ^2, the densities of the two 
fluids, g the acceleration due to gravity, h the height of rise in a 
capillary tube of radius r. See Surface teuaion. 


Carnot cycle. — A sequence of operations forming the work- 
ing cycle of an ideal heat engine of maximum thermal efficiency. 
It consists of isothermal expansion, adiabatic* expansion, iso- 
thermal compression, and adiabatic compression to the initial 
state. 

Catalytic agent. — A substance which by its mere prest'nce 
alters the velocity of a ri'action, and may be rc‘(a>vercd unaltered 
in nature or amount at the end of the reaction. 


Cation. — A positively charged ion. 

Cauchy’s dispersion formula. 


= A 




An empirical expression giving an a})proximate relation between 
the refractive index ri of a medium and the wavelength X of tin* 
light, A, B, and C iieing constants for a given m<‘diiim. 

Centripetal force. — The* force required to keep a- moving 
mass in a cinnilar path. Centrifugal fon^e is the name given 
to the reaction against centripetal force. 

Charles’ law or Gay-Lussac’s law.— "Phe volumes assumed 
f)y a given mass of a gas at different ternperatunxs, the pressure 
remaining constant, are, within moderate ranges of temper- 
ature, directly proportional to the corresjamding absolute 
temperatures. 

Chromatic aberration. — Due to the difh^rence in the ind('\ 
of refrac-tion for different wave lengths, light of various wave 
lengths from the .sann; source cannot la* ffieused at a point 
by a simple lens. This is e-alled ehromatic aberration. 

Chemiluminescence. — Kmi.ssiou of light during a chemical 
reaction. 


Christiansen effect. — When finely i)owd(*red .siil)stan(*(‘s, 
such as glass or quartz, are iminers(*d in a liipiid of the saim* 
index of refraidion complete transparency can only lx* obtain(*d 
for monoehromatie light. If white light is cmjiloyed the trans- 
mitted (!olor corresponds to the particular wavii-longth for 
which the two substances, solid and licpiid have exactly tlx* 
same index of ndraction. Due to diffiTeneixs in dispersion 
the indices of refraction will match for only a narrow band of the 
spectrum. 
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DEFINITIONS AND FORMULAE (Continued) 

Colligative property.—A property numerically the same 
for a group of substances^ independent of theii cheinicaJ nature. 

Colloid. — A phase dispersed to sindi a degree that the siu - 
face forces become an important factor in determining its 
properties. 

Coma. — An aberration of spherical lenses, occurring in the 
case of oblique incidence, when the bundle of rays forming 
the image is unsymnietrical. The image of a ])oint is comet 
shaped, h(‘nc(‘ the name. 

Combining volumes. — ITider comparable conditions of 
pressure and temperature the volume ratios of gases involved 
in chemical reactions are simple wlioh* numbers. 

Combining weight of an element or radical is its atomic 
weight divid<‘(l by its valence. 

Combining weights, law of. — Tf the weights of elements 
wliieh eomlnni' with (‘ach other he called their ‘‘combining 
woiglits," tlK'ii (‘le'inents always combine either in the ratio of 
their combining w(‘ights or of simple multiples of these weights. 

Component substances, law of. — Kvny material consivsts 
of one substance, or is a mixture of two or more substances, 
(‘ach of which (*xhibits a specific set of properti<‘s, independent 
of the other substance's. 

(Compounds arc Kubstanc(‘s containing more than one 
constituent (‘l(‘iiient and having proptutms, on the whole, 
differcuit from those* which tlu*ir e-onstituents had as elementary 
substances. The eoiiiposition of a given pure compound is 
perfectly definite, and is always the same no matter how that 
eompemnd may have beeui formed. 

Compressibility. — Ueciproeal of the bulk modulus. 

Concentration. — The amount of a substance in weight, 
moles, or eepiivalents contained in unit volume. 

Condensers in parallel and series. — If ci, co, etc. repre- 
.siuit the eapacit-aiiee‘s of a serie's of condensers and C their com- 
bined capacitance, — 

when in jiaralle*!, C = ci 4- ca -f- o • • • 

when in s(*rie‘s, ^ — 1 1 • ♦ 

C Cl C> C3 

Conductance, the* reciprocal of resistance, is measured by 
the* ratio of the current flowing through a conductor to the 
dilfeTe'iiee of iiotential between its eiuls. The practical unit 
of conductance, the* mho, the conductance of a body through 
which one aniptue of current flows when the potential difference 
is one volt. Ttie conductance of a body in mho is the reciprocal 
of the value of its ivsistance in ohms. Dimensions, — [e I i~^]; 
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Conductivity, electrical, is measured by the quantity of 
elec.tricity transferred across unit area, per unit potential 
jiiradient per unit time. Reciprocal of resistivity. Volume 
conductivity or specific conductance, k = 1 /p where p is 
the volume resistivity. Mass conductivity = k/d where d 
is density. Equivalent conductivity a == k/c where r is the 
number of equivalents per unit volume of solution. Moiecuiar 
conductivity p — k/m where m is tlic number of moles per 
unit volume of solution. Dimensions: volume conductivity, — 
U — mass conductivity, — [e T^l; [m“^ ni~^ lt\. 

Conductivity, thermal, —rime rate of transfer of heat by 
conduction, through unit thickness, across unit area for unit 
difference of temperature. It is measured as calories per 
second per square centimettM* for a thickness of one centimeter 
and a difference of temperature of 1°C. Dimensions, — 
[m L e-^\. 

If the two opposite faci's of a rectangular solid are main- 
tained at temperatures t\ and h the heat conducted across the 
solid of section a and thickness d in a time T will be, 

_ K^i — l\)aT 
“ d 

/v is a constant dexKMiding on the nature of the siibstanee, 
designated as the specific h(‘at c.onduetivity. K is usually 
given for Q in calories, U and t> in ""C, a in cm^ T in sec, and d, 
in cm. See table Heat mndudwHij. 

Conductors. — A class of bodies which aie ineapal)l(‘ of 
supporting electric strain. X etiarg(‘ given to a conductor 
spreads to all parts of the body. 

Conjugate foci. — I'lider proper conditions light divia-gi'iit 
from a point on or near the axis of a lens or spherical mirror is 
focused at another point. The point of eonvergenci' and the 
position of the source are interchangeable and are called 
conjugate foci. 

Conservation of energy. (C’hem). — In a etiemiciU change 
there is no loss or gain but merely a transformation of energy 
from one form to another. 

Conservation of energy, law of. — Kiu'rgy can neither be 
created nor destroyed and therefore the total amount of energy 
in the universe remains constant. 

Conservation of momentum, law of.— For any collision, 
the vector sum of the momenta of the colliding bodies aft(‘r 
collision equals the vector sum of their momenta before col- 
lision. If two bodies of masses mi and m-i havc‘, beffort' impac t 
velocities Vi and V 2 and after impact vcloidtics 7/1 and 

mi 7^1 "4" 7n.‘zU2 — viivi + 7 H 2 V 2 

Conservation of mass. — In all ordinary chemical changes, 
the total of the reactants is always equal to the total mass of 
the products. 

Constitutive property. — A property which d<*pcud.s on the 
constitution or structure of the mol('cule. 
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Couple. — Two equal and oppositely directed parallel but 
not colinear forces acting upon a body form a couple. The 
moment of tlie couple or torque is given by the product of one 
of the forces by the perpendicular distance between them. 
Dimension, — [m t~^]. 

Couple acting on a magnet of inagnetic moment 7 nl in a 
field of strength //. If the magnet is perpendicular to the 
direction of the field 

a = Hml = H.Af 

If the angle iietweoii the magnet and the field is 6 
C — If ml sin 6 

The couple will be in dyne-cm for cgs electromagnetic units of 
iJj m and /. 

Cryohydrate. — The solid which separates when a satu- 
rated solution freezes. It contains the solvent and the solute 
in the same proportions as they were in the saturated solution. 

Crystal. — A homogencMms portion of a substance bounded 
by plane surfaces making definite angles with each other, giving 
u regidar geometrical form. 

Critical temperature is that temperature above w'hich a 
gas cannot be liquefied by pressure alone. The pressure under 
which a substance may exist as a gas in equilibrium with the 
licpiid at the critical temperature is the critical pressure. 

Curie’s law. — The intensity of magnetization. 



where //, is the magnetic field strength, T the absolute tem- 
perature and A Curie’s constant. Used for paramagnetic 
substances. 

Curie point. — All ferro-magnetic substances have a definite 
temperature of transition at which the phenomena of ferro- 
magnetism disappear and the substances becomes merely 
paramagnetic. This temperature is called the “Curie Point” 
and is usually lower than the melting point. 

Current (electric). — The rate of transfer of electricity. 
The transfer at the rate of one electrostatic unit of electricity 
in one second is the eh'ctrostatic unit of current. The electni- 
inagnetic unit of current is a current of such strength that one 
c(Mi1imeter of the wire in which it flows is pushed sideways 
with a force of one dyne when the wire is at right angles to a 
magnetic field of unit intensity. The practical unit of current 
is the ampere, a transfer of one coulomb per second, w^hich 
is one tenth the* electromagnetic unit. Tlie International 
ampere is the unvarying electric current wdiich, when passed 
through a solution of silver nitrate in accordance wdth certain 
specifications, deposits silver at the rate of 0.00111800 gram 
p(*r second. Th(‘ international ampere is equivalent to 0.99991 
absolute ainpert*. The ampere-turn is the magnetic potential 
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produced betwoon the two faces of a coil of one tu^n carrying 
one ampere. Dimensions, — U ’ H wi /i 

Current in a simple circuit. — The current in a circuit 
incliiding an external resistance H and a coll of electromotive 
force E and internal resistance /, 


Tf E is in volts and r and R in ohms the current will be in 
amperes. 

For two cells in parallel, 


/ 


E 


U + 


r 

2 


For two cells in serums, 


Dalton's law of partial pressures. —The prossun exe rted 
by a mixture of gases is e<iual to the sum ot the s(*])arate pres- 
sures which ca(‘h gas would exert if it aloia* occupied tlu* whole 
volume. This fact is expressed in the following Ibrmula: 

PV — Vifh -j" pi 4* Ph etc.) 

Declination. — Tlie angle between the vertical plane eon- 
taining the dirc'ction of the earth’s field at any jioint and a 
plane containing tlie geographic north and south inendian. 

Decomposition is the cluMuical se])aration ot a substanee 
into two or more substances, \vhi(*h may differ from (‘aeh other 
and from the original substances. 

Definite proportions, law of. — In every sample of each 
compound substance the proportions by weight of the con- 
stituent elements are always tlu* same. 

Degree of freedom. — The number of the variables determin- 
ing the state of a systc'iri (usually pressure, temperature, and 
concentrations of the compom'nts) to which arbitrary values 
can be assigned. 

Density.— ('Oncentration of inatteT, m<iasur(Hl by the mass 
p(*r unit volume. Dimensions, — \fn / M- 

Dew point. — Tlie temperature at which condi'usation of 
w ater vapor in the air takf*s place. 

Diamagnetic bodies tend t<> set the longest (lim<‘nsion 
across the magnetic field, ^'he permeability ot a diamagnetic 
sulistance is less than unity. 

Dielectric constant of a mcdiuiii is dcfi!i(*d by « in the 
equation 
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where F is the foree of attraction between two charges Q and 
separated by a distance r in a nniforrn medium. 

Dielectrics or insulators or non-conductors. — A class 
of bodies supporting an electric strain. A charge on one 
part of a non-condu(;tor is not communicated to any other part. 

Diffraction. — If the light source were a point, the shadow 
of any objec^t would have its maximum sharpness; a certain 
arnrAint of illumination, however, would be found within the 
geometrical shadow due to the diffraction of the light at the 
edge of th(' objt‘ct. 

Diffraction grating. — If s is the distance between the 
rulings, d the angle ot diffraction, then the wave, length where 
th(‘ angle of incidence is 90"" is (for the nth order spectrum), 

_ fi sin d 

A — 

n 

If 7 is the angle of incidenc(‘, d the angle of ditfrac.tion, s the 
distance betw(*eri tlu‘ rulings, the order of the spectrum, the 


wav(' length is, 



(sin /* + sin d). 


Diffusion. — If the concentration (mass of solid per unit 
volume of solution) at one surface of a layer of liquid is d\ 
and !it th(^ other surface d-j, the thickness of the layer h and the 
area undiM* consideration A, then the mass of the substance 
Inch diflus(\s through the cross-section A in time t is, 


m 


AA 


{d'2 — di )t 
h' 


\N here A is tlu‘ co(‘fficient of diffusion. 


DIffusiyIty or coefficiiMit of dilTusion is also given by A in 
the (‘(piation 



where dQ is the amount j)as.sing through an area dij dz in the 
dircM'tion of :r in a time dt where dc/dx is the rat(‘ of increase of 
voluim‘ conctMilration in the direction of x. Dimensions, — 

\r^ rM. 

Diffusivity of heat is given by A in the eipiation 


dU 

dt 


— A.s(/ 


dT 

dx 


dy dz 


where dff is the quantity of heat passing through the area dy dz 
m tlu* dire<‘tiori of x in a time dt. The rate of variation of 
temjMTature along x is givini by dT/dx, s is specific heat and d, 
density. Dimensions, — [/^ t'^]. 

Dimensional formulae. — If mass, length, and time are 
<‘onsider(‘d fundamental <|uantities, the rt‘lati(m of other phys- 
ical (juantities and their units to these three may In* expressetl 
by a formula involving the symbols I, m and t respec.tively, with 
appropriate (‘xponents. For example: the dimensional formula 
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for volume would be expressed, — [Z-*]; velocity, — force— 
[m Other fundamental quantities used in dimensiona’ 

formulae may be indicated as follows: 0, temperature; c the 
dielectric constant of a vacuum; /*, the magnetic permeability 
of a vacuum. 


Diminution of pressure at the side of a moving stream. 

If a fluid of density d moves with a velocity v, the diminution 
of pressure due to the motion is (neglecting viscosity), 
p ^ i dv^ 

Dip . — The angle measured in a vertical plane betwcMui the 
direction of the earth’s magnetic field and the horizontal. 

Dispersion. — ^The difference between the index of refraction 
of any substance for any two wave lengths is a measure of the 
dispersion for these wave lengths, called the coefficient of 
dispersion. 

Dispersive power. — If m and 712 are the indii^es of refraction 
for wave lengths Xi and Xi and n the mean index or that for sodium 
light, the dispersive power for the specified wave length is, 

712 — 7h 
03 ~ ~ - 

n -■ 1 

Displacement is a reaction in which an elementary sub- 
stance displaces and sets free a constituent element from a 
compound. 

Displacement or elongation at any instant. The dis- 
tance of a vibrating or oscillating particle from its position of 
equilibrium. 

Distribution law. — A substance distributes itself between 
two immiscible solvents so that the ratio of its concentrations 
in the two solvents is approximately a constant (and equal to the 
ratio of the solubilities of the .substance in each .solvent). 
Requires modification if more than one molecular species is 
formed. 

Doppler effect. (Light). — The apparent change in the 
wave-length of light produced by the motion in th(i line of 
sight of either the observer or the source of light. 

Doppler’s principle. — The apparent fre(|uency of a .sound 
as affected by motion of the hearer, the sourci‘ and the medium 
IS given by tin* following expression, 


7i 


Tlo 


V 4- w — Vo 

V -h u' — I) 


where rio is the original frequency of the source, V the velixuty 
of sound, w that of th(‘ medium, v„ that of the obsiTver and v. 
that of the source. Only the components of motion parallel 
to the line connecting the source and observer are to be con- 
sidered. All velocities an* taken in the (brection from the 


source to observer; if the motion is in tlit* opfiositc^ direction 
the sign of the velocity substituted in the formula should be 
changed. 
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Double decomposition consists of a simple exchange of the 
parts of two substances to form two new substances. 

Dulong and Petite, law of. — The specific heats of the 
several elements are inversely proportional to their atomic 
weights. The atomic heats of solid elements are constant and 
approximately equal to 6.3. Certain elements of low atomic 
weight and high melting point have, however, much lower 
atomic heats at ordinary temperatures. 

Eddy current. — A current induced in a mass of conducting 
material by a varying magnetic field. Also called Foucault 
current. 

Edison effect. — The name first given (after its discoverer) 
to the phenomenon of electrical conduction between an incan- 
descent filament and an independent cold electrode contained 
in the same envelope, when the second electrode is made 
positive with respect to the filament. 

Elasticity. — The property by virtue of which a body resists 
and recovers from deformation produced by force. 

Elastic limit. — The smallest value ()f the stress prodiuang 
permanent alteration. 

Elastic moduli. 

Young^s modulus by stretching. — If an elongation s is produced 
by the weight of the mass m, in a wire of length /, and radius r, 
the modulus, 

mgl 
irrH 


M 


Young^s rnodulus by bending^ bar supported at both ends. 
If a flexure s is produced by the weight of mass ?w>, added mid- 
way between the supports separated by a distance for a 
re(;taiigular bar with vertical dimensions of cross-section a 
and horizontal dimension 6, the modulus is, 

M = 

4sa^b 


For a cylindrical bar of radius r, 
M = 


mgF 

\%^s 


For a bar supported at one end. In the case of a rectangular 
ibe ' 


bar as described above, 


M = 


4mgt^ 

sa^b 


For a round bar supported at one end, 

M = 

Sirr^s 

Modulus of rigidity. — If a couple C (= ingx) produces a 
twist of e radians in a bar of length / and radius r, the modulus is 

2C/ 

irr^O 
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The substitution in the above formulae for the elastic coeffi- 
cients of w in grams, g in cm per sec*, /, o, 6 , and r in cm, s in 
cm, and C in dyne-om will give moduli in dynes per cm*. 
The dimensions of elastic moduli are the same as of stress, — 
[?arir*i. 

Coefficieni of restitution . — Two bodies moving in the same 
straight line, with velocities vi and resi)octivcly, collide and 
after impact move with velocities V 3 and v^. The coefficient 
of restitution is 


— Vi 

Electric field Intensity is measured hy the force exerted 
on unit charge. Unit field intensity is the field which exerts 
the force of one dyne on unit positive charge. Dimensions, — 
[€“i nii l~i [/il H r *|. 

The field intensity or force exerted on unit charge at a point 
distant r from a charge q in a vacuum 



If the dielectric in the above cases is not a vacuum the dudec- 
tric constant c must b<‘ introduced. The formula becomes 



The value of « is frequently considered unity for air. If the 
dielectric constant of a vacuum is considiTcd unity the value 
for air at 0°(- and 760 mm pressure is 1 000570. 

Electrolysis. — If a current i flows for a time t and deposits 
a metal whose electrochemical equivalent is r, the mass depos- 
ited is 

m — eit 

The value of e is usually given for mass in grams, i in amperes 
and t in seconds. 

Electrochemical equivalent of an ion is the mass liberated 
by the passage of unit cpiantity of electricity. 

Electromotive force is defined as that which causes a flow 
of current. The (‘lectromotive force of a c(‘ll is measun'd by 
the maximum difference of potential betwinm its plates. The 
electromagnetic unit of potential difference is that against 
which one erg of work is done in the transfer of electromagnetic 
unit quantity. The volt is that potential difference against 
which one joule of work is done in the transfer of one coulomb. 
One volt is cfjuivalent to 10 * electromagnetic units of potential. 
The International volt is the electrical potential which when 
steadily applied to a conductor whose resistance is one inter- 
national ohm will cause a current of one international ampere to 
flow. The international volt = 1.00043 absolute volts. The 
electromotive force of a Weston standard cell is 1.0183 int, volts 
at 20 °C. Dimensions, — [e“*4 mh l\ [^1 wii /? U*) 
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Electrolytic dissociation or Ionization theory. — When 
an acid, base or salt is dissolved in water or any other dis- 
sociating solvent, a part or all of the molecules of the dissolved 
substance are broken up into parts called ions, some of which 
are charged with positive electricity and are called cations, and 
an equivalent number of which are charged with negative 
electricity and are called anions. 

Electrolytic solution tension theory (or the Helmholtz 
double layer theory). — W^ien a metal, or any other substance 
capable of existing in solution as ions, is placed in water or any 
other dissociating solvent, a part of the metal or other sub- 
stances passes into solution in the form of ions, thus leaving 
the remainder of the metal or substances charged with an 
equivalent amount of electricity of opposite sign from that 
carried by the ions. This establishes a difference in potential 
between the metal and the solvent in which it is immersed. 

Electromotive series is a list of the metals arranged in the 
decreasing order of their tendencies to pass into ionic form by 
losing electrons. 

Electron. — A very small negatively charged particle. Elec- 
trons appear to be uniform in mass and charge and to be one 
of the basic elements of which atoms are made. The charge 
of the electron is accepted as 4.80 X 10“^® absolute electrostatic 
unit. 

Electron theory of matter. — An atom is believed to con- 
sist of a nucleus bearing a positive charge, different for each 
sort of atom, surrounded by electrons or negative charges 
equal in total charge to the positive charge of the nucleus. 
The nucleus may consist of a certain number of protons and 
neutrons. The electrons revolve as satellites around the 
nucleus. 

The nucleus contains practically all of the mass of the atom, 
the number of protons and neutrons determining the atomic 
weight. The number and arrangement of satelUte electrons 
determines the chemical properties of the atom. 

Elements are substances which cannot be decomposed by 
the ordinary types of chemical change, or made by chemical 
union. 

Emissive power or emissivity is measured by the energy 
radiated from unit area of a surface in unit time for unit 
difference of temperature between the surface in question and 
surrounding bodies. For the cgs system the emissive power 
is given in ergs per second per square centimeter with the 
radiating surface at 1° absolute and the surroundings at absolute 
zero, fee Radiation formula, 

Enantlotroplc. — Crystal forms capable of existing in 
reversible equilibrium with each other. 

Energy. — ^The capability of doing work. Potential energy 
is energy due to position of one body with respect to another 
or to the relative parts of the same body. Kinetic energy 
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is energy due to motion. Cgs units, — the erg, the energy 
expended when a force of one dyne acts through a distance of 
one centimeter; the joule is 1 X 10^ ergs. Dimensions, — 
[m P 

The potential energy of a mass m, raised through a distance /^, 
where g is the acceleration due to gravity is 
E = mgh. 

The kinetic energy of mass m, moving with a velocity y, is 
E — Imv^. 

Energy will be given in ergs if m is in grams, g in cm per sec'-, 
h in cm and v in cm per sec. 

Energy of a charge in ergs where Q is the charge and V tlie 
potential in electrostatic units. 

E = iQV. 

Energy of the electric field. — If II is the electric field 
intensity in electrostatic units and K th(‘ specific inductive' 
capacity, the energy of the field in ergs per cm * is 


Energy of rotation. — If a mass whose moment of inertia 
about an axis is /, rotates with angular velocity a> about this 
axis, the kinetic- energy of rotation will be, 

E = 

Energy will be given in ergs if I is in g-cm- and a> in radians 
per sec. 

Entropy. — X quantity depending on the (piantity of hejit 
in a body and on its temperature, which, when multiplied l)y 
any lower temperature (minimum available), gives the unavail- 
able energy, or unavoidable waste when mocluinical WH)rk is 
derived from the heat energy of the body. Dimensions, — 

[m p r* er-^]. 

Equlllbrluniy chemical. — A state of affairs in which a 
chemical reaction and its reverse reaction arc taking place at 
equal velocities, so that the concentrations of reacting sub- 
stances remain constant. 

Equilibrium constant. — ^Thc product of t lie (toncentrations 
(or activities) of the substances produc(‘d at equilibrium in a 
chemical reaction divided by the product of concentrations 
of the reacting substances, each concentration raised to that 
power which is the coefficient of the substance in the chemic^al 
equation. 

Equivalent weight or combining weight of an element 
or ion is its atomic or formula weight divided by its valenc(‘. 
Elements entering into combination always do so in quantities 
proportional to their equivalent weights. 

Ettinghausen’s effect (Von Ettinghausen’s). — When an 
electric current flows across the lines of force of a magnetic 
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field an electromotive force is observed which is at right angles 
to both the primary current and the magnetic field: a tempera- 
ture gradient is observed which has the opposite direction to the 
Hall electromotive force. 

Eutectic. — A term applied to the mixture of two or more 
substances which has the lowest melting point. 

Expansion of gases. 

Charles' law or Gay-Lussac's law .— volume of a gas at 
constant pressure increases proportionately to the absolute 
temperature. If Vi and V 2 are volumes of the same mass of 
gas at absolute temperatures, Ti and Ts, 

Fi _ T 
V2 T2 

For an original volume Vo at 0°C the volume at (at 
constant pressure) is 

- r.(l -f 0.003670. 

General law for gases. 



w'here po, Vo, Vh represent the pressure and value at 0° and 
or 

pijh _ 

Ti T2 

where pi, and Ty represent pressure volume and absolute 
temperature in one case and P 2 , V 2 and 7*2 the same quantities 
for the same mass of gas in another. 

The law may also be expressed: 

pv — RviT 

where m is the mass of gas at absolute temperature T. R is 
the gas constant which depends on the units used. Boltz- 
mann’s molecular gas constant is obtained by expressing 
m in terms of the number of molecules. 

For volume in cm**, pressure in dynes per cm^ and temperature 
in Centigrade degrees on the absolute scale R = 8.3136 X 10^ 
Reduction off a gas volume to 0"C, 760 mm pressure. — 
If V is the original volume of a gas at temperature t and pres- 
sure //, the volume at 0°C and 760 mm pressure will be, 

(1 + at) 760 

if d is the original density the density at 0°C and 760 mm pres- 
sure will be 

^ ^ n 760 

do — o(l + at) -jY 

a = 0.00367 approximately. 

Falling bodies. — For bodies falling from rest conditions are 
as for uniformly accelerated motion except that Vo = O and 
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g is the acceleration due to gravity. The formulae become, — 

air resistance neglected, 

vt - gt, s = igt^y Vs = V 2gs. 

For bodies projected vertically upward , — v is the velocity 
of projection, the time to reach greatest height, neglecting the 
resistance of the air, 



Greatest height, 



See also under Projectiles, 

Faraday’s laws. — In the process of electrolytic changes 
equal quantities of electricity charge or discharge equivalent 
quantities of ions at each electrode. 

One gram equivalent weight of matter is chemically altered 
at each electrode for 96,500 coulombs, or one faraday, of ele(f- 
tricity passed through the electrolj'te. 

Faraday effect. — The rotation of the plane of polarization 
produced when plane-polarized light is passed through a 
substance in a magnetic field, the liglit traveling in a direction 
parallel to the lines of force. For a given substance, the rota- 
tion is proportional to the thickness traversed by the light and 
to the magnetic field strength. 

Fermat’s principle of least time. — The path chosen by a 
ray joining two points is that w’hich can be travelled over in th(5 
least possible time, 

Fleming’s rule. — A simple rule for relating the directions 
of the flux, motion, and e.m.f. in an electric machine. The 
forefinger, second finger and thumb, placed at right-angles to 
each other, represent respectively the directions of flux, e.m.f., 
and motion or torque. If the right hand is used the conditions 
are those obtaining in a generator and if the left hand is used 
the conditions are those obtaining in a motor. 

Fluidity. — The reciprocal of viscosity. The cgs unit is the 
rho, the reciprocal of the poise. Dimensions, — [m“^ lt\. 

Force. — That which changes the state of rest or motion in 
matter, measured by the rate of change of momentum. Abso- 
lute unit, — the dyne, the force which will produce an accelera- 
tion of one centimeter per .second per second in a gram mass. 
The gram weight or weiglit of a gram mass is the egs gravita- 
tional unit. The poundal is that force which will give an 
acceleration of one foot per second to a pound mass. Dimen- 
sions, — [m 

The force F required to produce an acceleration a in a mass m 
is given by 

F «* ma, 
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If m is substituted in grams and a in cm per sec*, F will be 
given in dynes. 

Force between two charges, Coulomb’s law. — If two 

charges q and are at a distance r in a vacuum, the force 
between them is, 



The force will be given in dynes if q and q' are in electrostatic 
units and r in cm. 

Force between two magnetic poles. — If two poles of 
strength m and m' are separated by a distance r in a medium 
whose permeability is /x (unity for a vacuum), the force between 
them is, 

„ mm' 

F = — 2* 

Force will be given in dynes if r is in cm and m and m' are 
in cgs units of pole strength. 

The strength of a magnetic field at a point distance r from 
an isolated pole of strength m is 



The field will be given in gauss if m and r arc in cgs units. 

Formula, chemical. — A combination of symViols with their 
subscripts representing the constituents of a substance and 
1 heir proportions by weight . 

Foucault’s pendulum. — The rate of rotation in degrees 
per hour of a line on the surface of the earth relative to the plane 
of a FoucauU/s pendulum at latitude is, 

w = 15 sin <fr 

Fraunhofer’s lines. — When sunlight is examined through 
a spectroscope it is found that the spectrum is traversed by an 
enormous number of dark lines parallel to the length of the slit. 
These dark lines are known as Fraunhofer’s lines. Kirchoff 
conceived the idea that the sun is surrounded by layers of 
vapors which act as filters of the white light arising from 
incandescent solids within and which abstract those rays which 
correspond in their periods of vibration to those of the com- 
ponents of the vapors. Thus reversed or dark lines are obtained 
due to the absorption by the vapor envelop, in place of the 
bright lines found in the emission spectrum. 

Frequency in \iiiiform circular motion or in any periodic 
motion is the number of revolutions or cycles completed in 
\init time. Cgs units, — cycles per second. Dimension, — 

[rH. 
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Frequency of vibrating strings. — The fundamental fre- 
quency of a stretched string is given by 



where I is the length; T, the tension and m the mass per unit 
length. 

For a string or wire of circular section of length, /, tension 
density d, and radius r, the frequency of the fundamental is 


n 


2rl 



The frequency in vibrations per set^ond will be given if T 
is in dynes, r and I in cm and d in g per cm®. 

Friction, coefficient of. — ^The coefficient of friction between 
two surfaces is the ratio of the force required to move one ov(‘r 
the other to the total force pressing the two together. 

If F IS the force required to move one surface over anoth(‘r 
and IT, the force pressing the surfaces together, the coefficient 
of friction, 



Fundamental units. — See under il/as.s, Length and Time. 

Gamma (y) rays. — Highly penetrating radiations from 
radioactive substances, undeflected by electric or magnetic 
fields, representing a high frequency electromagnetic radiation 
They have the same nature as X-rays but are of high(*r 
frequency. 

Gas. — A state of matter in which the molecules are prac- 
tically unrestricted by cohesive forces. A gas has neitlnu* 
definite shape nor volume. 

Gas thermometer. — Where Po, Pn and P* represent the 
total pressure with the bulb at 0°C, at th(‘ boiling-point of water 
and at the unknown temperature respect iv(‘ly, U the tempera- 
ture of steam and tg the unknown temperature. 


(approximately). The total pressure on th(^ gas in the bulb 
is the algebraic sum of barometric pressurii at the time and 
that measured by the manometer. 

Gay-Lussac’8 law. — Sne Charles* law, 

Gay-Lussac’s law of combining volumes. — If gases 
interact and form a gaseous product, the volumes of thii 
reacting gases and the volumes of the gaseous products are 
to each other in simple proportions, which can be expressed by 
small whole numbers. 

Gibbs’ phase rule. — F = C 2 — P. P, the number of 
degrees of freedom of a .system, is the number of variable 
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factors (temperature, pressure and concentration) of the 
components, which must be arbitrarily fixed in order that 
the condition of the system may be perfectly defined. C, the 
number of the components of the system, is chosen equal to 
the smallest number of independently variable constituents 
by means of which the composition of each phase participating 
in the state of equilibrium can be expressed in the form of a 
chemical equation; the components must be chosen from among 
the constituents which are present when the system is in a 
state of true equilibrium and which take part in that equilib- 
rium; as components are chosen the smallest number of such 
constituents necessary to express the composition of each 
phase participating in the equilibrium, zero and negative 
quantities of components being permissible; in any system the 
number of components is definite, but may alter with changes 
in conditions of experiment; a qualitative but not quantitative 
freedom of selection of components is allowed, the choice 
being influenced by suitability and simplicity of application. 
P, the number of phases of the system, are the homogeneous, 
mechanically separable and physically distinct portions of a 
heterogeneous system; the number of phases capable of exist- 
ence varies greatly in different systems; there can never be 
more than one gas or vapor phase since all gases are miscible 
in all proportions, a heterogeneous mixture of solid substances 
forms as many phases as there are substances present. 

Graham’s law. — The relative rates of diffusion of gases 
under the same conditions arc inversely proportional to the 
square roots of the densities of those gases. 

Gram atom or gram atomic weight. — The mass in 
grams numerically equal to the atomic weight. 

Gram equivalent of a substance is the weight of a substance 
displacing or otherwise reacting with 1.008 grams of hydrogen 
or combining with one-half of a gram atomic weight (8.00 
grams) of oxygen. 

Gram mole, gram formula weight, gram equivalent. — 

Mass in grams numerically equal to the molecular weight, 
formula weight or chemical equivalent, respectively. 

Gram molecular weight or gram molecule. — A mass 
in grams of a substance numerically equal to its molecular 
weight. Gram mole. 

Gravitation. — ^The universal attraction existing between 
all material bodies. The force of attraction between two 
masses m and m\ separated by a distance r, /c being the con- 
stant of gravitation, 

„ , mm' 

F = A;— Y- 

y.2 

(If m and m' are given in grams, and r in centimeters, F will 
be in dynes if fc = 6.670 X 10“*.) 
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Hall effect. — When a steady current is flowing in a steady 
magnetic field, electromotive forces arc developed which are 
at right angles both to the magnetic force and to the current 
and are proportional to the product of the intensity of the 
current, the magnetic force and the sine of the angle between 
the directions of these quantities. 

Hardness. — Property of substances determined by their 
abilit}’^ to abrade or indent one another. An arbitrary scale of 
hardness is based upon ten selected minerals. For metals 
the diameter of the indentation made by a hardened steel sphere 
(Brinnell) or the height of rebound of a small drop hammer 
(Shore Scleroscope) serve to measure hardness. 

Harmonic motion. — See Simple harmonic rnotion and Ang- 
ular harmonic motion. 

Heat effect. — The heat in calories developed in a circuit 
by an electric current of I amperes flowing through a resistance 
of R ohms, with a difference of potential E volts for a time 
t seconds. 

“ 4.18 “ 4.18 

Heat equivalent, or latent heat, of fusion. — The quan- 
tity of heat necessary to change one gram of solid to a liquid 
w'ith no temperature change. Dimensions, — \l^ 

Heat quantity is measured by the change of temperature 
produced. The cgs unit of heat is the calorie^ the quantity of 
heat necessary to change the temperature of one gram of 
water from 3.5°C to 4.5°C (called a small calorie). If the 
temperature change involved is from 14.5 to i5.5°C’, the unit 
is the normal calorie. The mean calorie is the quantity 
of heat necessary to raise one gram of water from to 100°(’. 
The large calorie is equal to 1000 small calories. The British 
thermal unit is the heat required to raise the temperature of 
one pound of water at its maximum density, l^F. It is equal 
to about 252 calories. Dimensions of energy , — [m t~^]. 

Heat of combustion of a substance is the amount of heat 
evolved by the combustion of 1 gram mol(‘cular weight of the 
substance. 

Henry’s law. — The mass of a slightly soluble gas that 
dissolves in a definite mass of a liquid at a given temperature 
IS very nearly directly proportional to the partial pressure of 
that gas. This holds for gases which do not unite chemically 
with the solvent. 

Hess’ law of constant heat summation. — The amount of 
heat generated by a chemical reaction is the same whetln^r 
reaction takes place in one step or in several steps, or all 
chemical reactions which start with the same original sub- 
stances and end with the same final substances lilieratc the 
same amounts of heat, irrespective of the process by which the 
final state is reached. 
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Hooke’s law. — Within the elastic limit of any body the 
ratio of the stress to the strain produced is constant. 

Humidity, absolute. — Mass of water vapor present in 
unit volume of the atmosphere, usually measured as grams per 
cubic meter. It may also be expressed in terms of the actual 
pressure of the water vapor present. 

Huygens’ theory of light. — ^This theory states that light 
is a disturbance traveling through some medium, such as the 
ether. Thus liglit is due to wave motion in ether. 

livery vibrating point on the wave-front is regarded as the 
center of a new disturbance. These secondary disturbances 
traveling with equal velocity, are enveloped by a surface 
identical in its properties with the surface from which the 
secondary disturbances start and this surface forms the new 
wave-front. 


Hydrogen equivalent of a substance is the number of 
replaceable hydrogen atoms in 1 molecule or the number of 
atoms of hydrogen with which 1 molecule could react. 


Hydrogen ion concentration or pH value is the logarithm 
of the reciprocal of the gram ionic hydrogen equivalents per 

liter; i.e., pH log Water has a concentration 


of H"^ ion of 10 and of OH“ ion of 10"" moles per liter or a pH 
value of 7. Due to hydrolysis the composition of a weak 
acid solution titrated against a strong base is basic and of a 
weak base against a strong acid is acid. A truly neutral 
titrated solution of a strong acid or base has the same con- 
centration of H"^ and OH" ions as water. 


Hydrolysis is a double decomposition reaction involving the 
splitting of water into its ions and the formation of a weak 
acid or base or both. 

Hydrostatic pressure at a distance h from the surface of 
a liquid of density d, 

P - tulg. 

The total force on an area A due to hydrostatic pressure, 
f ^ PA ^ Ahdg. 

Force in dynes and pressure in dynes per cm* will be given if 
fi is in cm, d in g per em^ and g in cm per sec*. 

Hysteresis. — The magnetization of a sample of iron or 
steel due to a magnetic field which is made to vary through a 
cycle of values, lags behind the field. This phenomenon is 
called hysteresis. 

Stcinmetz^ equation for hysteresis gives the loss of energy 
in ergs per cycle per cm*, 

W - 

where B is the maximum induction in maxwells per cm* and 
rj the coefficient of hysteresis. 
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IHumlnation on any surface is measured by the luminous 
flux incident on unit area. The units in use are: the lux, on(‘ 
lumen per square meter; the phot, one lumen per square 
centimeter and the lumen per square foot. Since at unit dis- 
tance from a point source of unit intensity the illumination is 
unity, unit illumination may be defined as that produced by a 
unit source at unit distance, hence the meter-candle or 
candle- meter which is equal to the lux and the foot-candle 
equivalent to one lumen per square foot. 

Index of refraction for any substance is the ratio of the 
velocity of light in a vacuum to its velocity in the substance. 
It is also the ratio of the sine of the angle of incidence to thi^ 
sine of the angle of refraction. In general, the index of refrac- 
tion for any substance varies with the wave length of the 
refracted light. 

Induced electromotive force in a circuit is proportional 
to the rate of change of magnetic flux through the circuit. 



where d<t> is the change of magnetic flux in a time dt. The 
induced current will be given by 

7 = 

Mi 

where R is the resistance of the circuit. 

Inertia. — The njsistance offered by a body to a change of 
its state of rest or motion, a fundaiiK'ntal property of matter. 
Dimension, — [m]. 

Indicators are substances which chang(‘ from one color to 
another when the hydrogen ion concentration reaches a cer- 
tain value, different for each indicator. 

Inductance. — The change in rriagnetii* field due to tht' 
variation of a currmit in a conducting circuit causes an induced 
counter electromotive force in the circuit itself. This phe- 
nomenon is known as self-induction. If an electromotive 
force is induced in a neighboring circuit the term mutual 
induction is used. Inductance* may thus be distinguished as 
self- or mutual and is measured by the electromotive force* 
produced in a conelucteir by unit rate eif variation of the cur- 
rent. Units of ineluctance are the centimeter (absolute elec- 
tromagnetic) and the henry, which is e*(|ual te) 10® centimeters 
of inductance. The henry is that ineluctance in which an 
induced electromotive force of one vedt is preiduced when the 
inducing current is changed at the rale eif one ampere per 
second. Dimensions, — [t~^ t^]; [fxl]. 

Induction. — Any change in the intensity or direction of a 
magnetic field causes an electromotive; force; in any conductor 
in the field. The induced electromotive force generates an 
induced current if the conductor forms a closed circuit. 
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Intensity of Illumination in candle meters of a screen 
illuminated by a source of illuminating power P candles at a 
distance r meters, for normal incidence, 



If t wo sources of illuminating power Pi and P 2 produce equal 
illumination on a screen when at distances n and ra respectively, 

nr ^ 

ri* r2* P2 ra" 

If /o is the intensity of illumination when the screen is normal 
to the incident light, I the intensity when an angle d 
I = Jo cos e 

Intensity of magnetization is given by the quotient of the 
magnetic moment of a magnet by its volume. Unit intensity 
of magnetization is the intensity of a magnet which has unit 
magnetic moment per cubic centimeter. Dimensions, — 
[e-i mi l-i]; [mI mi /"i 

Intensity of radiation is the radiant energy emitted in a 
specified direction per unit time, per unit area of surface, per 
unit solid angle. 

Intensity of sound depends upon the energy of the wave 
motion. The intensity is measured by the energy in ergs 
transmitted per second through one square centimeter of 
surface. The energy in ergs per cm® in a sound wave is given 

hy 

E — 2V(in^a* 

where d is density in g per cm®, n is frequency in vib. per sec 
and a is amplitude in cm. The energy reaching the ear in 
unit time will also be proportional to the velocity of propagation. 

Ion. — Acids, bases and salts (electrolytes) when dissolved in 
certain solvents are more or less dissociated into electrically 
charged units, or parts of the molecules, called ions. 

Some electrolytes dissociate into ions when fused. 

Ions carry charges of electricity, and in consequence have 
different properties from the uncharged radicals. 

Positive ions are atoms or group of atoms which have lost 
valence electrons; negative ions are those to which additional 
(rlectrons have been added. 

Ionization potential. — ^The potential required to transfer 
an electron from its normal quantum level to infinity. 

Isomerism. — Existence of molecules having the same num- 
ber and kinds of atoms but in different configurations. 

Isothermal. — When a gas passes through a series of pressure 
and volume variations without change of temperature the 
changes are called isothermal. A line on a pressure-volume 
diagram representing these changes is called an isothermal line. 

Isotopes are elements occupying the same place in the 
periodic system, having the same nuclear charge, but differing 
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somewhat in atomic weight. Most of the ordinary inactive 
elements have been shown to consist of a mixture of isotopes. 

Joule-Thomson effect. — ^The cooling which occurs when 
a highly compressed gas is allowed to expand in such a way 
that no external work is done is known as the Joule-Thomson 
effect. This cooling is inversely proportional to the square 
of the absolute temperature. 

Kepler’s laws. 

I. The planets move about the sun in ellipses, at one focus 
of which the sun is situated. 

II. The radius vector joining each planet with the sun 
describes equal areas in equal times. 

III. The cubes of the mean distances of the planets from 
the sun are proportional to the squares of their times of revolu- 
tion about the sun. 

Kerr effect. — When plane polarized light is incident on the 
pole of an electromagnet, polished so as to act like a mirror, the 
plane of polarization of the reflected light is not the same 
when the magnet is “on” as when it is ‘‘off.” It was found 
that the direction of rotation was opposite to that of the cur- 
rents exciting the pole from which the light was reflected. 

Kinetic theory, expression for pressure. 

P = \Nmv^ 

where N is the number of molecules in unit volume, w the mass 
of each molecule and the mean square of the velocity of the 
molecules. 

Kinetic theory of gases. — 1738. — Gases are considered to 
be made up of minute, perfectly elastic particles which are 
ceaselessly moving about with high velocities, colliding with 
each other and with the walls of the containing vessel. The 
pressure exerted by a gas is due to the combined effect of the 
impacts of the moving molecules upon the walls of the con- 
taining ve.ssel, the magnitude of the pressure being dependent 
upon the kinetic energy of the molecules and their number. 

Kirchhoff’s laws. 

I. The algebraic sum of the currents which meet at any point 
is zero. 

II. In any closed circuit the algebraic sum of the products 
of the current and the resistance in each conductor in t,hc 
circuit is equal to the electromotive force in the circuit. 

Kirchhoff’s laws of radiation. — The relation between the 
powers of emission and the powers of absorption for rays of the 
same wave-length is constant for all bodies at the same temper- 
ature. First, a substance when excited by some means or 
other possess a certain power of emission; it tends to emit 
definite rays, whose wave-lengths dcipend upon the nature 
of the substance and upon the temperature. Second, the 
substance exerts a definite absorptive power, which is a maxi- 
mum for the rays it tends to emit. Third, at a given tempera- 
ture the ratio between the emissive and the absorptive power 
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for a given wave-length is the same for all bodies, and is equal 
to the emissive power of a perfectly black body. 

Koblrausch’s law. — When ionization is complete, the con- 
ductivity of an electrolyte is equal to the sum of the conductivi- 
ties of the ions into which the substance dissociates. 

Kundt’s law. — On approaching an absorption band from 
the red side of the spectrum the refractive index is abnormally 
increased by the presence of the band, while the approach is 
from the blue side and the index is abnormally decreased. 

Lambert’s law of absorption. — Each layer of equal thick- 
ness absorbs an equal fraction of the light which traverses it. 

Lambert’s law of Illumination. — The illumination of a 
surface on which the light falls normally from a point source 
is inversely proportional to the square of the distance of the 
surface from the source. If the normal to the surface makes an 
angle with the direction of the rays, the illumination is pro- 
portional to the cosine of that angle. 

Latent heat of vaporization. — The quantity of heat 
necessary to change one gram of liquid to vapor without change 
of temperature, measured as calories per gram. Dimensions, — 
[^2 r2]. 

Lattice energy. — The energy required to separate the ions 
of a crystal to an infinite distance from each other. 

LeChatelier’s principle. — ^If some stress is brought to bear 
upon a system in equilibrium, a change occurs, such that the 
equilibrium is displaced in a direction which tends to undo the 
effect of the stress. 

Length, units of. — The centimeter, one of the three funda- 
mental units of the cgs system, is one one-hundredth the length 
of the International i’rototype Meter, at Paris, at zero degrees 
centigrade. The meter is 1,533,164.13 times the wave length 
of the red cadmium line in air, 760 mm pressure, 15°C. The 
standard in the British system is the yard, the protot^e of 
wliich is kept by the British government. The United "States 
standard yard is defined as fSJ? meter. 

Lenses. — For a single thin lens whose surfaces have radii 
of curvature n and whose principal focus is F, the index of 
refraction n, and conjugate focal distances /i and 

(s+rl) 

For a thick lens, of thickness t, 

jp ^ nrxn 

\n — l)[w(ri -f- ra) — tin — 1)] 

Coinbinations of lenses . — If fi and are the focal lengths of 
tw’o thin lenses separated by a distance d the focal length of the 
system, 

F =s lih 

/i +/2 ~ d 
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Lenz’s law. — When an electromotive force is induced in a 
conductor by any change in the relation between the conductor 
and the magnetic field, the direction of the electromotive force 
is such as to produce a current whose magnetic field will oppose 
the change. 

Line of force. — A term employed in the description of an 
electric or magnetic field. A line such that its direction at every 
point is the same as the direction of the force which would act 
on a small positive charge (or pole) placed at that point. A 
line of force is defined as starting from a positive charge (or 
pole) and ending on a negative charge (or pole). 

The line (of force) is also used as a unit of magnetic flux, 
equivalent to the maxwell. 

Llssajous figures. — The path described by a particle which 
is simultaneously displaced by two simple harmonic motions 
at right angles, when the periods of the two naotions are in the 
ratio of two small whole numbers, shows a variety of character- 
istic curves called Lissajous figures. 

Liquid. — A state of matter in which the molecules are 
relatively free to change their positions with respect to each 
other but restricted by cohesive forces so as to maintain a 
relatively fixed volume. 

Loschmidt’s number. — ^The number of molecules per unit 
volume of an ideal gas at 0°C and normal atmospheric pressure. 
no « 2.687 X 10'® per cm^ 

Luminous flux. — The total visible energy emitted by a 
source per unit time is called the total luminous flux from th(‘ 
source. The unit of flux, the lumen, is the flux emitted in 
unit solid angle (steradian) by a point source of one candle* 
luminous intensity. A uniform point source of one candhi 
intensity thus emits 4ir lumens. 

Luminous intensity or candle-power is the property of a 
source of emitting luminous flux and may be measured by the 
luminous flux emitted per unit solid angle. The accepted 
unit of luminous intensity is the international candle. The 
hefner unit, which is equivalent to 0.9 international candles, 
is the intensity of a lamp of specified design burning amyl 
actetate, called the Hefner lamp. 

The mean horizontal candle-power is the average intensity 
measured in a horizontal plane passing through the source. 
The mean spherical candle-power is the average candle-power 
measured in all directions and is equal to the total luminous 
flux in lumens divided by 4ir. 

Magnetic field due to a current. — ^The intensity of the 
magnetic field in oersted at the center of a circular conductor of 
radius r in which a current I in absolute electromagnetic units 
if flowing; 



r 
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If the circular coil has n turns the magnetic intensity at the 
center is, 

jj _ 2irnl 
r 

The magnetic field in a long solenoid of n turns per centi- 
meter carrying a current I in absolute electromagnetic units 


11 = Aiirnl 


If I is given in amperes the above formulae become, — 

rjr SttI w _ ^TTTII jf 4tTTTlI 

~ To^’ ^ “ "IF 

Magnetic fleid due to a magnet. — At a point on the 
magnetic axis prolonged, at a distance r cm from the center 
of the magnet of length 21 whose poles are -j-m and —m and 
magnetic moment Ai, the field strength in oersted is, 

_ 4mZr 
^ “ (r2 - Z2)2 
If r is large compared with /, 


// = 


2M 


At a point on a line bisecting the magnet at right angles, 
with corresponding symbols, 


For large value of r. 


H 


2ml 

(r2 -b Z2)2 



Magnetic field intensity or magnetizing force. — Is 

measured by the force acting on unit pole. Unit field inten- 
sity, the oersted, is that field which exerts a force of one dym* 
on unit magnetic pole. The field intensity is also specified 
by the number of lines of force intersecting unit area normal to 
the field, equal numerically to the field strength in oersted. 
Magnetizing force is measured by the space rate of variation 
of magnetic potential and as such its unit may be the gilbert 
per centimeter. The gamma {y) is equivalent to 0.00001 
oersted. Dimensions, — [el m\ Ih Z"*]; mh V~h 

Magnetic flux through any area perpendicular to a mag- 
netic field is measured as the product of the area by the field 
strength. The units of magnetic flux, the maxwell is the 
flux through a square centimeter normal to a field of one gauss. 
The line is also a unit of flux. It is equivalent to the maxwell. 
Dimensions, — [e~h ml Zl]; [/xl ml Z2 

Magnetic Induction resulting when any substance is 
subjected to a magnetic field is measured as the magnetic 
flux per unit area taken perpendicular to the direction of the 
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flux. The unit is the maxwell per square centimeter or its 
equivalent, the gauss. Dimensions, — [£”i mil 2]; [/xl I i i M- 

If a substance of permeability /x is placed in a magnetic 
field H the magnetic induction in the substance, 

B = till. 

If 1 is the magnetic moment for unit volume, or intensity 
of magnetization, 

B U + 47r/. 

The siisceptibilitj”, 

#c = fi — 1 Attk. 

Magnetic moment of a magnet Is measured by the torque 
experienced when it is at right angles to a uniform field of unit 
intensity. The value of the magnetic moment is given by the 
product of the magnetic pole strength by the distance between 
the poles. Unit magnetic moment is that possessed by a 
magnet formed by two poles of opposite sign and of unit 
strength, one centimeter apart. Dimensions, — [tA ml U t ^]; 
[e-i 7nim. 

If the poles are separated by a distance which is great com- 
pared with the dimensions of the magnet, tlie magnetic moment 
of a magnet of length 1 whose poles have valu(^s of -|-m and 
-m is, M = ml 

Magnetic permeability is a property of materials modify- 
ing the action of magnetic poles placed therein and modifying 
the magnetic induction resulting when the material^ is sub- 
jected to a magnetic field or magnetizing force. The per- 
meability of a substance may be defined as the ratio of the 
magnetic induction in the substance to the magnetizing field 
to which it is subjected. The permeability of a vacuum is 
unity. Dimensions, — t ^\ ; [/x]. 

Magnetic pole or quantity of magnetism.-— Two unit 
quantities of magrietLsm concentrated at points unit distancci 
apart in a vacuum repel each other with unit force. If the 
distance involved is one centimeter and the force one dyne, 
the quantity of magnetism at each point is on^ cgs unit of 
magnetism. Dimensions, — [e"! mi B]] Ui wi B i~^]. 

Magnetic potential or magnetomotive force at a point 
is measured by the work required to bring unit positive pohi 
from an infinite distance (zero potential) to the point. 1 h(i 
unit is the gilbert, that magnetic potential against which an erg 
of work Ls done when unit magnetic pole is transferred. Dimen- 
sions, — [ci mi li U*l; [/x“i B t~^]. 

Magnifying power of an optical instrument is the ratio 
of the angle subtended by the image of the object seen through 
the instrument to the angle subtended by the object when 
seen by the unaided eye. In the case of the microscope or 
simple magnifier the object as viewed by the unaided eye is 
supposed to be a distance of 25 cm (10 in.). 

2336 



DEFINITIONS AND FORMULAE (Continued) 

Mass. — Quantity of matter. Units of mass — ^the gram is 
the quantity of matter in the International Prototype 
Kilo^am; one of the three fundamental units of the ogs system. 
The British standard of mass is the pound, of whieh a standard 
is preserved by the government. The United States standard 
mass is the avoirdupois pound defined as 1 /2. 20462 kilogram. 

Mass action, law of. — At a constant temperature the 
product of the active masses on one side of a chemical equation 
when divided by the product of the active masscvs on the other 
side of the chemical equation is a constant, regardless of the 
amounts of each substance present at the beginning of the 
action. 

Mass by weighing on a balance with unequal arms. — 

If Wi is the value for one side, W 2 the value for the other, the 
true mass, 

\v = VWiWl. 

Maxwell’s rule. — A law stating that every part of an 
electric circuit is acted upon by a force tending to move it in 
such a direction as to enclose the maximum amount of mag- 
netic flux. 

Mechanical equivalent of heat is the quantity of energy 
which, whem transformed into heat, is equivalent to unit 
quantity of heat; 4.18 X 10^ ergs = 1 calorie (20®C). 

Metallic elements in general are distinguished from the 
non-metalli(; elements by their lustre, malleability, conductivity 
and usual ability to form positive ions. Non-metalllc 
elements are not malleable, have low conducti\ it y and never 
form positive ions. 

Minimum deviation. — The deviation or change of direc- 
tion of light passing through a prism is a minimum when the 
angle of incidence is equal to the angle of emergence. If D 
is the angle of minimum deviation and A the angle of the 
prism, the index of refraction of the prism for the wa\ e length 
used is, 

== ^ + h>) 

sin 

Mixtures consist of two or more substances intermingled 
with no constant percentage composition, and with each 
component retammg its essential original properties. 

Modulus of elasticity. — The stress required to produce 
unit strain, which may be a change of length (Young's modulus) : 
a twist or shear (modulus of rigidity or modulus of torsion) 
or a change of volume (bulk modulus), expressed in dynes per 
square centimeter. Dimensions, — the same as of stress, 
[m 

A molal solution contains one mole per 1000 grams of 
solvent. 

A molar solution contains one mole or gram molecular 
weight of the solute in one liter of solution. 
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Mole. — A mass numerically equal to the molecular weight. 

Molecule. — The smallest unit quantity of matter which 
can exist by itself and retain all the properties of the original 
substance. 

Molecular volume. — Volume occupied by one mole. 
Numerically equal to the molecular weight divided by the 
density. 

Molecular weight. — The sum of the atomic weights of 
all the atoms in a molecule. 

Mol volume. — The vcilume occupied by a mol or a gram 
molecular weight of any gas measured at standard conditions 
is 22.414 liters. 

Moment of force or torque. — The effectiveness of a force 
to produce rotation about an axis, measured l^y the product 
of the force and the perpendicular distance from the line of 
action of the force to the axis. C-gs unit — the dyne-centi- 
raeter. Dimensions, — fw t~% If a force F acts to products 
rotation about a center at a distance d from the line in which 
the force acts, the force has a torque, 

L = Fd. 

Moment of inertia. — A measure of th(‘ effectiveness of 
mass in rotation. In the rotation of a rigid body not only 
the body’s mass, but the distribution of the mass about the 
axis of rotation determines the change in the angular velocity 
resulting from the action of a given tnrcpie for a given time. 
Moment of inertia in rotation is analogous to mass (inertia) 
in simple translation. The cgs unit is g-errr-^. Dimensions, — 
[mFl 

If mi, m 2 , ms, etc. r(‘pr(*sent the massifs of infinitely small 
jiarticles of a body; ri, r 2 , rs, etc. theur respective distances 
from an axis of rotation, the moiiKuit of inertia about this 
axis will be 

I = (miri*^ + m2r2^ -j- r/isrs' + • • • ) 
or / == S(mr2) 

Momentum. — Quantity of moti(»n measured by the 
product of mass and v(*locity. C’gs unit — , one gram-centimeter 
jier second. Dimensions, — [m / 1~^]. 

A mass m moving with velocity v has a momtuitum, 

M = mv. 

If a mass m has its velocity changed from Vi to V 2 by the 
action of a force F for a time <, 

mt>2 — = Ft. 

Monochromatic; emissive power is t he ratio of the energy 
of certain defined wave lengths radiated at^ definite tempera- 
tures to the energy of the same wave huigths radiated by a 
black body at thi* same temperature and under the same 
conditions. 
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Mono tropic. — Crystal forms one of which is always meta- 
stable with respect to the other. 

Mosley’s law. — ^The frequencies of the characterististic 
X-rays of the elements show a strict linear relationship with 
the square of the atomic number. 

Motion^ laws of. — See Newton* s law of motion. 

Multiple proportions, law of. — If two elements form 
more than one compound, the weights of the first element 
which combine with a fixed weight of the se(;ond element are 
in the ratio of integers to each other. 

Nernst effect. — When heat flows across the lines of mag- 
netic force, there is observed an electromotive force in thtj 
mutually perpendicular direc^tion. 

Neutralization is a reaction in which the hydrogen ion of 
an acid and the hydroxyl ion of a base unite to form water, 
the other product being a salt. 

Neutron. — An elementary particle with approximately the 
mass of a hydrogen atom but without any electric charge. 
The neutron is one of the constituents of the atomic nucleus. 

Newton’s law of cooling. — The rate of cooling of a body 
under given conditions is proportional to the temperature 
difference between the ]>ody and its surroundings. 

Newton’s law of motion. 

I. Every body continues in its state of rest or of uniform 
motion in a straight line except in so far as it may be com- 
pelled to change that state by the action of soim* outside force. 

II. CUiange of motion is proportional to force applied and 
takes place in the direction of the line of action of the for(*e 

III. To every action there is always an equal and opposite 
reaction. 

Nodal points. — Two points on the axis of a lens such thar 
a ray entering the lens in the direction of one, leaves as if 
from the other and parallel to the original direction. 

A normal salt is an ionic compound containing neither 
replaceable hydrogen nor hydroxyl ions. 

A normal solution contains one gram molecular weight 
of the dissolved substance divided by the hydrogen equivalent 
of the substance (that is, one gram equivalent) per liter of 
solution. 

Nucleus. — ^The heavy central part of an atom in which most 
of th(i mass and the total positive electric charge is concentrated 
The charge of th(i nucleus, an integral multiple (Z) of the elec- 
tronic charge, is the essential factor whiidi distinguishes one 
element from another. Z is called the atomic number. 

Numerical aperture is the sine of half the angular aperture, 
used as a measure of the optical power of an objective. 

Ohm’s law. — Current in terms of electromotive force E and 
resistance R. 
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The current is given in amperes when E is in volts and R in 
ohms. 


Organ pipes. — The frecpiency of vibration of a closed pipe 
or other air column of length /, where V is the velocity of sound 
in air, for the fundamental and first three overtones respectively 


V 

3F 

5F 

7F 

=4<’ 


"* = 47 > 

n, 

For an open pipe, 

V 

2F 

3T’ 

4F 

n. = 



na = ^ 


Oxidation is anj^ process which increases the proportion 
of oxygen or acid-forming element or radical in a compound. 

Paramagnetic bodies are those which tend to set the longest 
dimension parallel to the magnetic field. The permeability 
of a paramagnetic substance is greater than unity. 

Pascal’s law. — Pressure exerted at any point upon a confined 
liquid is transmitted undiminished in all directions. 

Peltier effect. — When a current flows across the junction 
of two unlike metals it gives rise to an absorption or liberation 
of heat. If the current flows in the same direction as the 
current at the hot junction in a thermoelectric circuit of the two 
metals, heat is absorbed ; if it flows in the same direction as the 
current at the cold junction of the thermoelectric circuit heat 
is liberated. 


Pendulum. — For a simple pendulum of h'ngth /, for a small 
amplitude, the complete period, 

T = 2^yl‘- or 

T will bo given in seconds if I is in cm and g in cm per sec^ 
For a sphere suspended by a wire of negligible mass wtuire d 
is the distance from the knife edge to the center of the sphere 
whose radius is r, the length of the equivalent simple pendulum, 


If the period is P for an arc 6, the time of vibration in an 
infinitely small arc is approximately 


1 + i sin* I 

For a compound pendulum, if a body of mass in be suspended 
from a point about which its moment of inertia is I with its 
center of gravity a distance h below the point of suspension, the 
period 
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r = 2^ 

^ mgh 

Period in uniform circular motion is the time of one complete 
revolution. In any oscillatory motion it is the time of a com- 
plete oscillation. Dimension, — [^j 

Period of vibration of a magnet of magnetic moment M 
and moment of inertia I vibrating in a field of strength //, 



Periodic law. — Elements when arranged in the order of their 
atomic weights or atomic numbers show regular variations m 
most of their physic^al and chemical properties. 

Permeance, the recuproeal of reluctance. Unit permeance 
is the permeance of a cylinder one square (‘.entimeter cross- 
section and one centimeter length taken in a vacuum. Dimen- 
sions, — [e”^ V^\ \ [m/]. 

Phase of oscillatory motion. — The fraction of a whole 
period which has elapsed since the moving particle last passed 
through its middle position in a positive direction. 

Photographic density. — The density D of silver deposit on 
a photographic plate or film is defined by the relation 
D = log 0 

where O is the opacity. If lo and / are the incident and trans- 
mitted intensities respectively the opacity is given by 1 0 / 1 
The transparency is the reciprocal of the opacity or 7 //<,. 

Piezo-electric effect. — The phenomenon exhibited by 
certain crystals of expansion along one axis and contraction 
along another when subjected to an electric field. The con- 
verse cdect, whcr(*]iy mechanical strains produce opposite 
charges on different faces of the crystal, also obtains. 

Pinch effect. — When an electric current, either direct or 
alternating, passes through a liquid conductor, that conductor 
t('nds to contract in cross-section, due to electromagnetic forces. 

Pitch of sound IS determined by the frequency or number 
of vibrations per second. 

Planck’s constant Qi) when multiplied by the frequency of 
radiation gives the quantity of energy (= hv) contained in 
one quantum. 

Poisson’s ratio is the ratio of the transverse contraction per 
unit dimension of a bar of uniform cross-section to its elonga- 
tion per unit length, when subjected to a tensile stress. 

Polarized light. — ^Light which exhibits different properties 
in different directions at right angles to the line of propagation 
is said to be polarized. Specific rotation is the power of 
liquids to rotate the plane of polarization. It is stated in terms 
of specific rotation or the rotation in degrees per decimeter per 
unit density. 
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Polymorphism. — The ability to exist in two or more crystal- 
line forms. 

Positron. — A particle with a mass equal to that of the 
electron but possessing a positive charge. 

Potential (electric) at any point is measured by the work 
necessary to bring unit positive charge from an infinite distance. 
Difference of potential between two points is measured by the 
work necessary to carry unit positive charge from one to the 
other. If the work involved is one erg we have the electrostatic 
unit of potential. Dimensions, — mi /i [^1 mi U 

The potential at a point due to a charge g at a distance r 
in a medium whose dielectric constant is e is, 

F = i 

er 

Power. — The tune rate at which work is done. Units of 
power, — the watt, one joule (ten million ergs) per second; the 
Kilowatt is equal to 1000 watts; the horse-power, 33,000 foot- 
pounds per minute, is equal to 746 watts. Dimensions, — 
[m r=»l. 

If an amount of work M' is done in time t the power or rate 
of doing work is 



Power will be obtained in watts if W is expressed in joules 
(10^ ergs) and t in sec. 

Power In watts for alternating current, 

F - El cos <f> 

where E and I are the effective values of the electromotive 
force and current in volts and amperes respectively and </> 
the phase angle between the current and the impressed elec- 
tromotive force. 

The ratio, 

F 

^ = cos « 

IS called the power factor. 

Power developed by a direct current.— The power in watts 
developed by an electric current flowing in a conductor, where 
E is the ditference of potential at its terminals in volts, R its 
resistan(;e in ohms, and / the current in amperes, 

F ^ El ^ an 

The work done in joules in a time t sec is, 

W - EltiRIH. 

Power ratios in telephone engineering are measured in 
decibels. The gain or loss of power expressed in decibels is 
ten times the logarithm of the power ratio. By reference 
to an arbitrarily chosen ‘‘power level” the actual power may be 
expressed in decibels. The numerical values thus used will 
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not be proportional to the actual power level but roughly 
to the sensation on the ear produced when the electrical power 
IS converted into sound. A difference of i decibel in the power 
supply to a telephone receiver produces approximately the 
smallest change in volume of sound which a normal ear can 
detect. 

Pressure. — Force applied to, or distributed, over a surface; 
measured as force per unit area. Cgs unit, — the barye, one 
dyne per square centimeter The megabarye is equal to 10® 
dynes per square centimeter. Pressure is also measured by 
the height of the column of mercury or water which it supports. 
Dimensions, — [m t~^]. 

The pressure due to a force F distributed over an area A , 



Absolute pressure , — Pressure measured with respect to zero 
pressure. Gauge pressure — pressure measured with respect to 
that of the atmosphere. 

Prlneipal focus of a lens or spherical mirror is the point of 
convergence of light coming from a source at an infinite distance. 

Projectiles. — For bodies projected with velocity v at an 
angle a above the horizontal, the time to highest point of flight. 
^ sin a 
Q 

Total time of flight to reach the original horizontal plane, 
j, _ 2v sin o 
“ 9 

Maximum height, 

, sin* a 



Horizontal range, 

/g — 

9 

In the above equations the resistance of the air is neglected 
g is the acceleration due to gravity. 

Proton. — An elementary particle having a positive charge 
equivalent to the negative charge of the electron but possessing 
a mass approximately 1845 times as great. The proton is in 
effect the positive nucleus of the hydrogen atom. 

Purklnje effect. — A phenomenon associated with the human 
eye, making it more sensitive to blue light when the illumination 
is poor (less than about 0.1 lumen per sq. ft.) and to yellow 
light when the illumination is good. 

Quality or timbre of a sound depends on the coexistence 
with the fundamental of other vibrations of various frequencies 
and amplitudes. 
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Quantity of electricity or charge.— The electrostatic 
unit of charge, the quantity which when concentrated at a 
point and placed at unit distance from an equal and similarly 
concentrated quantity, is repelled with unit force. If the 
distance is one centimeter and force of repulsion one dyne 
and the surrounding medium a vacuum, wc ha\e the electro- 
static unit of quantity. The electrostatic unit of quantity 
may be defined as that transferred by electrostatic unit current 
in unit time. The quantity transferred by one ampere in one 
second is the coulomb, the practical unit. The faraday is 
the electrical charge carried by one gram (equivalent. The 
coulomb = 3 X 10® electrostatic units. Dimensions, — 

[el mi U rM; [m"* nih Zi] 

Radiation. — If !„ is the intensity of normal radiation and / 
the intensity at an angle 

I ~ lo cos d 

This is called Lambert’s law. It docs not apply in all cases. 

Radiation formula, Planck’s.— The emissive power of a 
black body at wave length ^ may be written 

V - 

where c\ and r-j are constants with numerical values 3.7403 >' 
10* microwatts p(T cm^ pcT 0.01 m zone of spectrum and 143S4 
micron degrees, respectively and T the absolute temp(*ratur(*. 

Radioactive substance.s continuously undiTgo proc(\ss of 
atomic disintegration in which energy is liberated. Oiu' or 
more radiations known as a-rays, /^-rays or y-rays are .spon- 
taneously emitted. 

Radius of curvature from spherometer readings. — If I is 
is the mean length of the sides of the triangle formed by the 
X)oiiits of the three legs, d the spherometer roadirig.s, the radius 
of curvature of the surface is 



Radius of gyration may be defined as the distance from 
the axis of rotation at which the total mass of a body might hv 
concentrated without changing its moment of inertia. The 
product of total mass and the square of the radius of gyration 
will giv(; (the) moment of iimrtia. 

Ranklne scale of temperature. — Tlui absolute I'ahren- 
heit scale. 

Raoult’s law. —Molar weights of non-volatile non-elec- 
trolytes when dissolved in a definite weight of a given solvent 
und€?r the same conditions lower the solvent’s freezing point, 
elevate its boiling point and reduce its vapor pressure (Mpially 
for all such solutes 
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Reduction is any process which increases the proportion of 
hydrogen or base-forming elements or radicals in a compound. 

Reflection coefficient or reflectivity is the ratio of the 
light reflected from a surface to the total incident light. The 
coefficient may refer to diffuse or to specular reflection. In 
general it varies with the angle of incidence and with the wave- 
length of the light. 

Reflection of light by a transparent medium in air. 

(Fresners formulae). — If i is the angle of incidence, r the angle 
of refraction, n\ the index of refraction for air (nearly equal to 
unity), 712 index of refraction for a medium, then the ratio of 
the reflected light to the incident light is, 

R = J / sin ^ {i - r) tan^ {i - r) \ 

“ Vsin^ (i 4- r) tan^ {i + r) / 

If i = 0 (normal incidence), and ni = I (approximate for 
air), 



Refraction. — See Index of refraction; SnelVs law. 

Refraction at a spherical surface. — If u be the distance 
of a point source, v the distance of the point image or the inter- 
.section of the refracted ray with the axis, ni and the indices 
of refraction of the first and second medium, and r the radius 
of curvature of the separating surface, 

^ ^ _ uz — ni 

V u r 

If the first medium is air the equation becomes, 
n 1 _ n — 1 

V u ~ r 

Refractlvity Is given by (ti — 1) when n is the index of 

j 

refraction; the spcciflc refractlvity is given b}’ — ^ — where 

d is the density. Molecular refractlvity is the product of 
specific refractlvity by the molecular weight. 

Relative humidity. — ^The ratio of the quantity of water 
vapor present in the atmosphere to the quantity which would 
saturate at the existing temperature. It is also the ratio of 
the pressure of w^ater vapor present to the pressure of satu- 
rated water vapor at the same temperature. 

Reluctance is that property of a magnetic circuit wffiich 
determines the total magnetic flux in the circuit when a given 
magnetomotive force is applied, l^nit, the reluctance of one 
centimeter length and one s(juare centimeter cross-section of 
space taken in a vacuum. Dimensions , — [el l~^]] l~^]. 

Reluctivity or specific reluctance is the reciprocal of mag- 
netic permeability. The reluctivity of empty space is taken 
as unity. Dimensions^ — 
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Replacement series. — The arrangement of the metals in 
order of the values of their oxidation potentials. 

Resistance is a property of conductors depending on their 
dimensions, material and temperature which determines the 
current prodiured by a given difference of potential. The 
practical unit of resistance, the ohm is that resistance through 
which a difference of potential of one volt will produce a current 
of one ampere. The international ohm is the resistance 
offered to an unvarying current by a column of mercury at 
14.4521 grams in mass, of constant cross-sectional area 
and 106.300 centimeters in length, sometimes called the legal 
ohm. Dimensions, — [e~^ t]; [til t~^]. 

Resistance of a conductor at 0°C\ of length I, cross-sect iiin 
s and specific resistance p 



"rhe resistivity may be expn'ssed as ohm-em wlien /i* is in 
ohms, I in cm and s in cm 2 . 

Resistance of a conductor at a temperature t whose resist- 
ance at 0°C is Ro and whose temperature resistance coi^ffieient 
is a. 

Rt « Rod + ect) 


Resistance of conductors in series and paraliel.— The 

total resistance of any number of resistances joined iri series 
IS the sum of the separate resistane-es. The total resistance 
of conductors in parallel whose separate* resistances are ri, 

/•3 . . . rn is given by the formula 


i 

R 



\\ here R is the total n*.sistanc<-. For two t(‘rms this b(‘e(Utn*s. 


ri ^2 

Resistivity or specific resistance, the* reciprocal of eon- 
duetivity, is iiKiasured by the resistance of a body of the siib- 
stanee of unit eross-seetion and of unit length at ()''(' also 
called volume resistivity The unit may be indicated as the 
ohm-eentirneter. Dimensions, — (t'Mj, 

Mass resistivity is the longitudinal resistance per unit h'ligth 
of a uniform bar of the substance of such a sectional area that 
it contains onci unit of mass per unit of length. Dimensions,— 
m /]; [^lm t~^\. 

Surface resistivity is the resistance of unit length and unit 
wddth of a surface. 

Resolving power of a teles<;ope or rnicToseopi^ is indicated 
by the minimum separation of two objects for which they 
appear distinct and separate when viewed through the 
instniment. 
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Restitution, coefficient of, for two bodies on impact. — 
The ratio of the difference in velocity, after impact to the 
difference before impact. 

Reversible reactions are those in which the products of the 
reaction may in turn react upon each other to form the original 
reacting substances. 

Rotatory power is the power of rotating the plane of 
polarized light, given in general by Bfl where 6 is the total 
rotation which occurs in a distance L 

The molecular or atomic rotatory power is the product 
of the specific rotatorj^ power by the molecular or atomic weight. 
Magnetic rotatory power is given by 

d/e H cos a. 

where II the intensity of the magnetic field, and a the angle 
between the field and the direction of the light. 

Rydberg formula. — A formula, similar to that of Baliuer, 
for expressing the wave-numbers iv) of tlu' lines in a spectral 
series: 

-f <i)~ O/i -f 

where n and m an* integ(*rs and tn > n, a and h are constants 
for a parti<‘ular s(‘rH‘s, and li is tlu* liijdhvrg constanty 109677.8 
cm for hydrogen. 

Salt. — Any substance which yields iouN, other than hydrogen 
or hydroxyl ions. A salt is (►btained by (lispla(*ing the hydrogen 
of an acid by a metal. 

Seebeck effect. — If a, circuit consists of two metals, one 
junction hotter than the other, a <*urrent flows in the circuit. 
'Fhe direction of the flow depends on the metals and the tem- 
perature of the junctions. 

Sensitiveness of a balance. — Assuming the three knife 
edges of a balance to lie on a straight line, — if d/ is the weight 
of the beam, h the distance of the center of gravity below tin* 
knife edge, L the length of the balance arms and m a small 
mass added to one pan, the deflection 0 produc(‘d is given by 


tan 0 = 


7hL 

Mh 


Simple harmonic motion. — Periodic oscillatory motion 
in a straight line in which the restoring force is proportional 
to the displacement. If a point move uniformly in a circle, 
the motion of its proj(‘ction on the diameter (or any straight 
line m the same plane) is simple harmonic motion. 

If r is the radius of the reference circle, w the angular velocity 
of the point in tin* circle, 6 the angular displacement at the 
time t after the particle passes the mid-point of its path, the 
linear displacement , 

X = r sin 6 — r sin tob 
2,^47 
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The velocity at the same instant, 
V = ro3 cos 6 = 10 
The acceleration, 

a = — o}“X. 


The force for a mass rw, 

F = 7n<*3^x — 

The period, 



4ir^mx 

rp2 




In the above equations the cgs system calls for x and r in 
cm, V in cm per sec, a in cm per sec*, T in sec, m in grams, F in 
dynes, d in radians and oi in radians per sec. 

Simple machine. — A contrivance for the transfer of 
energy and for increased convenience in the performance of 
work. 


Mechanical advantage is the ratio of the resistaiKic overcome' 
to the force applied. Velocity ratio is the ratio (){ the dis- 
tance through which force is applied to the distance through 
which resistance is overcome. 

Efficiency is the ratio of the work done by a machine to tlie 
work done upon it. 

If a force/ applu'd to a machine through a distance S result^ 
in a force F exerted by the machine through a distance .s', 
neglecting friction, 

fS = Fs. 

The tlieoretical mechanical advantage or velocity ratio m 
the above case is, 7 * 


Actually the force obtained from the machine will hav(‘ a 
smaller value than will satisfy the equation above. If F' 
be the actual force obtained, the practical mechanical advantage 

F' 

will be, y* 

The efficiency of the machine. 



Snell’s law of refraction. — If i is the angle of incidence, 
r the angle of refraction, v the v(*locity of light in the first 
medium, v' the velocity in the second medium, the index of 
refraction v, 

sin i V 

n — — : 

sm r V 

Solid. — A state of matter in which the relativ’e motion of 
the molecules is restru^ted and they tend to retain a definite 
fixed position relative to each other, giving rise to crystal 
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structure A. solid may be said to have a definite shape and 
volume. 

Solid angle. — Measured by the ratio of the surface of the 
portion of a sphere enclosed by the conical surface forming the 
angle, to the square of the radius of the sphere. Unit of solid 
angle, — the steradian, the solid angle which encloses a surface 
on the sphere equivalent to the square of the radius. Dimen- 
sions, — unity. 

Solubility of one liquid or solid in another is the mass of a 
substance contained in a solution whic^h is in equilibrium 
with an excess of the substance. Under these conditions the 
solution is said to be saturated. Solubility of a gas is the 
ratio of conc-entration of gas in the solution to the concentra- 
tion of gas above the solution. 

Solute. — That constituent of a solution which is considered 
to be dissolved in the other, the solvent. The solvent is 
usually present in larger amount than the solute. 

A solution is saturated if it contains at given temperature 
as much of a solute as it can retain in the presence of an excess 
of that solute 

A true solution is a mixture, liquid, solid or gaseous, in 
which the components are uniformly distributed throughout 
the mixture. The proportion of the constituents may be 
varied within certain limits. 

Solubility product or precipitation \’alue is the product 
of the concentrations of the ions of a substance in a saturated 
s(»lution of the substance. 

Solvent. — That constituent of a solution which is present 
in larger amount; or, the constituent wliich is liquid in the 
pure state, in the case of solutions of solids or gases in liquids. 

Specific gravity.— The ratio of the mass of a body to the 
mass of an equal volume of water at 4°C or other specified 
temperature. Dimensions, — unity. 

Specific heat of a substance is the ratio of its thermal 
capacity to that of water at Dimensions, — ^unity. 

If a quantity of heat H calories is necessary to raise the tem- 
perature of 7H grams of a substance from h to the specific 
h(*at, or more properly, thermal capacity of the substance, 

^ ir^_ 

vi{ti — h) 

Specific heat by the niethod of mixtures . — Where a mass m\ of 
the substance is heated to a temperature U, then placed in a 
mass of water 7/12 at a temperature h contained in a calorimeter 
with stirrer (of same material) of mass mz, specific heat of the 
calorimeter c, h the final temperature 

m\s\Jti — h) = (7718 c 4“ — ( 2 ). 
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Black's ice calorimeter . — If a body of mass m and temperature 
t melts a mass w' of ice, its temperature being reduced to 0°C, 
the specific heat of the substance is, 

80 \ m' 

s = 7- 

mt 

Bunsen's ice calorimeter . — A body of mass m at teinperature t 
causes a motion of the mercury column of I centimeters in a 
tube whose volume per unit length is v. The specific heat is 

884/i; 
s = — — 
ml 

Specific Inductive capacity. — The ratio of the capacitance 
of a condenser with a given substance as dielectric to the 
capacitance of the same condenser with air or a vacuum as 
dielectric is called the specific inductive capacity. The ratio of 
the dielectric constant of a substance to that of a vacuum. 

Specific rotation. — If there are n grams of active sub- 
stance in V cubic centimeters of solution and the light passes 
through I centimeters, r being the observed rotation in degrees, 
the specific rotation (for 1 centimeter), 


Specific volume is the reciprocal of density. Dimensions, — 

Spectral series are spectral lines or groups of lines which 
occur in an orderly sequence. 

Speed. — Time rate of motion measured by the distance 
moved over in unit time. Cgs unit, — one centimeter per 
second. Dimension, — [/ /" M- 

Spherical aberration. — When large surfaites of spherical 
mirrors or lenses are used the liglit divergmit from a point 
source is not exactly focused at a point. 14ic phenomenon is 
known as sph(*rical aberration Ihjf axial p(‘iu*ils tin* error is 
known as axial spherical alierration, for oblique pencils, coma. 

Spherical mirrors. — If U is the radius of curvature, F 
principal focu.s, and/i and/2 any two conjugate focal distances, 
I . 1 _ i _ 2 
/i'^/2 B U 

If the linear dimensions of the object and image be O and / 
respectively and v and v theur distances from tht‘ mirror, 

O _ u 

7 ” y 

Standard conditions for gases. — Measured volumes of 
gases are quite generally recalculated to 0 degrees C' tcunpera- 
ture and 760 mm pressure, which have been arbitrarily chosen 
as standard (ioriditions. 
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DEFINITIONS AND FORMULAE (Continued) 

Stark effect. — A ohanpf(i occurs in the number of spectral 
lines when the emission takes place in a strong (‘lectrical field 
'l’h(' phenomena are difTenmt for different lines and the observed 
effects depend upon the geometrical relation between the 
direction of emission and tlie direction of the electric field. 

Stationary or standing waves are produced in a medium 
by the simultaneous transmission, in opposite dir(H*tions of two 
similar wave motions. Kixed points of minimum amplitude 
are called nodes. A segment extends from one node to the 
next. An antinode or loop is the point of maximum ampli- 
tude between two nodes. 

Stefan-Boltzman law of radiation. — The energy radi- 
ated 111 unit time by a black body is given by, E == K{T^ — TJ), 
where T is the absolute temperature of the body, To the absolute 
temperature of the surroundings, and K a constant. 

Stoichiometric. — Pertaining to weight relations in chemical 
n ‘actions. 

Stoke’s law gives th(‘ rate of fall of a small sphere in a 
\is(;ous fluid. When a small sphere falls under the action 
of gravity through a viscous medium it ultimately ac(|uircs a 
eunstant velocity, 

. _ 2 g(i'H(h — do) 

^ " 97 ;' ' 

h<‘re a is the radius of the sphere, di and r/> the densitie.s of 
the .sphere and tlie medium respectiv(‘ly, and v the coefficient 
of viscosity. V will be in cm per .see if g is in cm per .see^, a m 
<111, (h and (h in g p(‘r em-^ and rj in dyne-sec per cm- or poises. 

Strain. — The deformation resulting from a stress measured 
by the ratio of the change to the total value of the dimension 
iu which the change' occurred. Dimensions, — unity. 

Stress. — The force’ prenUieMiig or tending to preiduce eleforma- 
lion in a body measureel by the force applmd per unit area 
( gs units, — one dvne per square centimeter. Dimensions, — 

Surface density of electricity. — Quantity of ele'ctricitj’’ 
per unit area. Diine*nsiems, — [el ml / M; l/u"i mi /"i’j. 

Surface density of magnetism. — (Quantity of magnetism 
pen- unit area. Dinumsions, — [e~^ mi [/ui mi /”i r M- 

Surface tension. — Two fluids in contact exhibit phenomena, 
du(‘ to molecular attractions which appear to arise from a 
tension iu the surface of separation. It may be expressed 
ax dynes per cm or as ergs per square centimeter. Dimension'^, 

The total force along a line of length / on the surface of a 
liquid whose surface tension is T, 

F = IT. 

Capillary inbes . — If a licpikl of <lcnsity d rises a height h 
ill a tube of internal radius / the surface tension is, 
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T 


rh(j^ 

2 


The tension will be in dynes per ein if r and h are in cm, d ni 
g per cm® and g in cm per see^. 

Drops ami bubbles . — Pressure in dynes per ciii^ due to surface 
tension on a drop of radius r ciu for a liquid whose surface 
tension is T dynes per cm, 


r 


2T 


For a bubble of mean radius r cm, 



Susceptibility (magnetic) is measured by the ratio of the 
intensity of magnetization produced in a substance to the 
magnetizing force or intensity of field to which it is subjected. 
The susceptibility of a substance will be unity when unit 
intensity of magnetization is produced by a field of one gauss 
Dimensions, — ^^1; [^]- . . 

A chemical symbol is not only an abbreviation of the name 
but represents one atom and one gram atomic weight of that 
idement. 

Tangent galvanometer. — A tangent galvanoimder witli u 
turns, of radius r, in the eartli’s field //, has a deflection 0. 
The current flowing is, 


jf = Q (the galvanometer constant), 
r 

f = — tan 9 

Temperature may be defined as the condition of a bf)dy 
winch determines the transfer of heat to or from other bodi(‘s. 
The customary unit of temperature is the Centigrade degree, 
the difference between the temperature of melting ice and 
that of water Vjoiling under staiulurd atmospheric pressures 
The degree Fahrenheit is and th(‘ degree Beauniur 
the same difference of temperature. 

The fundamental temperature scah^ i.s the absolute, thermo- 
dynamic or Kelvin scale in which the temperature measure 
is based on the average kinetic energy per moh'cule of a perfect 
gas. The zero of the Kelvin scale is -273.18"(h The temper- 
ature scah^ adopted by the International liureau of ^Veiglit.s 
and Measures is that of the constant volume hydrogeii gas 
thermometer. The magnitude of the degree in both tli(‘s<j 
scales is defined as iJd the difft5reiiee between the temperature 
of melting ic(j and that of boiling water at 7G0 rnm pressure. 
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DEFINITIONS AND FOEMULAE (Continued) 

Temperature resistance coefficient. — The ratio of the 
change of resistance in a wire due to a change of temperature 
of 1°0 to its resistance at 0°C. Dimension, — 

Thermal capacity of a substance is the quantity of heat 
iH‘(*essary to produce unit change of temperature in unit mass. 
Ft is ordinarily exprc'ssed as calories per gram per degree 
('(‘iitigradc^. umerieally eciuivalcnt to specific heat. 

Thermal capacity or water equivalent. — The total quan- 
tity of heat necessary to raise any body or system unit tempera- 
tur(i, measured as calories ])er degree centigrade in the cgs 
system. Dimension, — [/w [. 

Thermal expansion. — The coefficient of lim;ar expansion 
or expansivity is the ratio of the change in length per degree (' 
to tiie length at 0°C. The coeffieient of voluiiu' expansion 
(for solids) is approximately three times the linear coeffieient. 
I'he (‘oefficieiit of volume expansion tor liquids is the ratio of 
the change in volume per degree to the volume at C'C. The 
valu(‘ (>i the eoefiici(‘nt \ anes with temperature. The ooeffi- 
I lent of volume expansion for a gas under constant pre.ssure is 
iKvirly the same for all gas(‘s and temperatures and is equal to 
0 ()03t>7 for l‘^(.\ Dim(‘n.<i<>n, — 

It /„ is the length at 0 <v the coeflicient of liiuair expansion, 
the length at /„(' is, 

I, = /,(/ 4 - «/'. 

Gcm'ral formula for thermal exiHitifuon . — The rate of thermal 
expansion vanes with the temperature. "I'he general (*(piatioii 
giving the magnitude mt (length or volume) at a teniiieratun* t, 
w h(‘re Ki„ IS the magnitude at (b(\ is 

mt = mj 1 -f 4 yf-^ . • . ! 

where a, (.i, 7, (‘te. are emjiineally diii-rniiiied eindhcieiits. 

Volume expamaon . — ll V re])r(*sents volume and the 
< c)ethi*Kiiit of expansion, 

Tf - 1 4- pin. 

Ft>r St ►lids, 

(appro\iiuat(‘ly). 

Thermodynamics, law of. 

I. When ineehaiiical work is transformed into heat or heat 
into work, the ainounl ot work is always equivalent to the 
quant it y of heat. 

II. It is impossible by any eontiniious self-sustaining process 
for heat to be transferred from a colder to a hotter body. 

Thermoelectric power is measured by the electromotivi' 
forei* produced by a thermocouple for unit difference of tem- 
])<‘rature betw^een the two junctions. It varies with the aver- 
age temperature and is usually expressed in microvolts per 
degree V. It is customary to list the thermoelectric powder of 
th(* various metals witli rt'spect to lead. Dimensions, — 
U-1 ml /I [fxi 
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Thomson thermoelectric effect is the designation of the 
potential gradient along a coiiduetor which accompanies a 
teinperatnn' gradient. The inagnitud(i and direction of the* 
potential vanes with tlie substiinee. 

The eoefheient of the Thomson effect or specific h(‘at (n 
(dt'ctrieity is expressed in joules per couloinh per dt'gree ('(*nti- 
gracle. Dimensions, — [t“ a //d d / ^ nii t ^ 0 ^1. 

Time, unit of.— The second, of a mean solar day. 

On(‘ of tli(‘ three fundamental units of the egs system. 

Torque produced by the aetioii of one magnet on 
another. — The turning monuMit e\perieneed by a magnet ot 
pole strength /// and length 2V jilaetal at a distance r frean 
anothm- magnet of huigth 21 and ])ol(‘ strength vi, where the 
(•(‘iitiT of the first magnet is (»n the axis (extended) of the 
seeoiid and the axis of the hrst is perpendicular to tlic axis 
of the second, 

mni'll' _ 2M M' 

I — . { 

If the first magnet is delleetial tlirough an angle 5, the t'xjirc'— 
riion hecomos, 


Torsional vibration. — S<‘<‘ AngaUu huimonir motion. 

Total reflection.— When iiglit passes from any medmm to 
one m which tin* velocity is greatt‘r, ndract ion ceases and total 
reflection begins at a certain eritieal angle of ineidenee 6 such 
that 

sin e = i 
n 


where n is the index of th(^ first nualium with nvspeel lo the 
.second. If the !«,econd niediinn is air n has the ordinary value 
for the first medium. For any other sccornl imdiuin, 

ro 

n = - 
Hz 

where //I and n-z are the tjrdinary indices of refraction for Dm- 
first and .s(‘cond medium rcspc< t ivc'ly. 

Tractive force of a magnet.- - If a magnet whth induction 
li has a poh? fac(; of area A the torce, is, 


If B and A are in egs units, F will be in dyii<‘S. 

Triangle or polygon of forces. — If three or more forces 
acting on the same pciiiit are in eciuilibiiiiiii, the vectors reiue- 
.seiiting them form, when added, a closed tigiin^. 

Uniform circular motion.— If r is tli(‘ radius of «'*- 
t th (3 linear spe^fal in the arc, w the angular velocity and 1 the 
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period or time of one revolution, 

V 27r 

“ =7 = T" 


The aeceleration toward the center is 


a 


r 


03- r = 


47r^ 


llic centrifugal force for a mass ?/?, 


1? 2 
t = = VHt3^1 

r 


4xhnr 

”~^2~ 


Tn the above equ«tions a? will be in radians per second and 
a III cm per see^ if r is in cm, v in cm per sec and T in sec. F will 
l»e m dynes if mass is in grams and other units as above. 

Application to the solar system , — If 3/ is the mass of the 
sun, G the constant of gravitation, P the period of the planet 
and r the distance' of tin* ]>lanet from the sun, then the mass of 
the sun 


3/ = vTr>V' ~ X 10 ^ for cgs units). 

ijj 

If P is the period and r the distance of a satellite revolving 
around the planet, the above expression for 3/ gives the mass 
of the planet, '^rhe formula is wTitton on the assumption 
that the orbit of the planet or satellite is circular, which is 
only approximately true. 

Uniformly accelerated rectilinear motion. — If is tlio 

initial velocity, vt the vehx'ity after time t, the uceeleration, 

Vt — v„ 

f, _ . _ 

The velocity aftc'r time /, 

f't = t\, + of 

Space passed over in time /, 

.s- = vj -f ]at- 

W'locity after passing over space ,9, 
vs = \’v,r -h 2as 

Spac(' passed over in the 7i\\\ second 

.s = r.. + 1,0(2?? - D. 

In the above and following .similar equations the a* allies of the 
.space, velocity, and aeceU*ration must be substituted in the 
.^.ime system. For space in cm, A^elocity will b(' in cm per sei' 
a ml acceleration in cm per sec per sec. 


Unit. — Specific magnitude of a quantity, set apart by 
ajipropriatc definition, which is to serve as a basis of com- 
parison or measureiuent for other quantities of the same nature. 

Valence of an atom of an element is that property which is 
measured by the number of atoms of hydrogen (or its eipiiva- 
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lent) one atom of that clement can hold in combination if 
negative, or can displace in a reaction if it is positive. 

Valence electrons of the atom are electrons which :ir(‘ 
gained, lost or shared in chemical reactions. 

Van’t Hoff’s principle.— If the temperature of interacting 
substances in equilibrinm is raised, the equilibrium concen- 
trations of the reaction are changed so that the products of 
that reaction which absorb heat are nicr(‘ased in quantity, or 
if the temperature for such an e(|uilibriuni is lowered, tb(‘ 
products which evolve heat in their formation are incn'a^iMl 
in amounts. 

Van der Waal’s variation of Boyle’s law. 

(p + p)«- - b) = UT 

wIktc p and v are the pressure and xolume at any constant 
temperature and o and b are constants R is the gas const ant 
and T the absolute temperatun*. For values of R, a and h >rv 
tables. 

Vectors, composition of. — If tb(‘ angle between tno 
vectors is A, and their niagnitiuh* a and their resultant, 

C = A- b'^ -f 2(ib c.os .1. 

Velocity. — Time rate of motion in a fixed direction, ( gs 
units, — one centimeter per s(‘cond. l)inn*nsions, — 

If s is space passed ovei in tune tj the velocity, 



Velocity of a compressional wave. — 'I'he velocity ol a 
compressional wave m an elastic medium, in term.s of elasticit\ 
K 'bulk modulus) and density »/, 



F<u- tlie velocity of souml in air, v h<*re p is the pressuni .-ind 
<i the density, 

r = 

Velocity of efflux of a liquid. —If h is the distance Irom 
the opening to the free surface of the Inpiid, the velocity of 
efflux is 

V = 

The above is the theoretical discharge vidocity disrc'garding 
friction and the shape of tirifice. F<ir water issuing through a 
circular opening with sharp edges ot area, Ay the volume dis- 
charged per second is given approximately by, 

Q = O.C2y4 y/lgit 

2:m\ 
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Velocity of sound, variation with temperature. — The 

\'elocity in meters per sec at any temperature t in °C is given 
approximately by 



V = 331.5 -h .G07t 

The variation with humidity is given by the equation 

liere is the velocity in dry air, Vh that in air at barometric 
pressure p in which the pressure of water vapor is e. yu and ya 
are the specific heat ratios for water vapor and for air respec- 
tively. 

Velocity of a transverse wave in a stretched cord. If T 

the tension of the cord and m the mass per unit length, 


r = V- 

^ m 

Velocity of water waves. — If the depth h is small com- 
pared with the wave length, the velocity, 

l' = 

In d(*ep water for a wavc‘ length X, 


V2,r 


If the wavelength is very small, less than about 1.6 cm, tlie 
\ (‘locity increases as the wave length decreases and is expressed 
bv the following, 

+£ 

where T is the surface tension and d the density of the liquid. 
V will be given in cm per sec if h and X are in em, g in em per 
sec‘, T in dynes p(‘r em and d in g per cm®. 

Velocity of a wave. — The velocity of propagation in terms 
of wavelength X and the period T or frequency n is, 

y = ^ = nX 


Viscosity. — All fluids possess a definite resistance to change 
of form and many solids show a gradual yielding to forces 
t(‘ii(hng to change* their form. This property, a sort of inter- 
nal friction, is called viscosity; it is expressed in dyne-seconds 
p(M’ cm" or poises. Dimensions, — [m t~^\. If the tangential 
forc(‘ p('r unit area, exerted by a layer of fluid upon one adjacent 
is one dyne for a space rate of variation of the tangential 
\ elocity of unity, the viscosity is one pouse. 

Kinematic viscosity is the ratio of viscosity to density. 
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l« 1 ow of liquids through a tube; wliere / is the length of the 
tube, r its radius, p the differenee of pn^ssure at the ends, 77 
the eocliieieiit of viscosity, the volume escaping per second, 

i» = 0*<^dseuille'). 
olv 

Tlie volume will b(‘ given in em** per second if / and r are in cm, 
p in dynes j^er cm^ and r) in poises per dyne-seconds per cm^. 

Visibility is measured by the ratio of tlie luminous flux in 
biiii(‘ns to the total radiant energy in ergs per second or in 

atts. 

Volume, unit of. — The cubic centimeter, the volume of a 
cube whose edges are one centimeter in length. OtluT units 
of volume are derivi'd in a similar manner. Dimension, — [/ \. 

Wave motion. — A progressive disturbance propagat(‘d in a, 
medium by the periodic vibration of the particles of tlie 
medium, ^'ransverse wave motion is that in which the vibra- 
tion of the particles is perpendicular to the direction of projia- 
gation. Longitudinal wave motion is that in which th(‘ vibia- 
tion of th(‘ particles is parallel to the direction of propagation. 

Weight. — The force with which a body is attracted timaid 
till' earth. C'gs unit, — the dyne. Diimmsioiis, — (m / / 

Although tlie weight of a body xanes with its location, tic 
weights of various standards ot mass are oft('n used as units 
of force as,— iiound wcught, or pound force, grain weight, etc. 
Th(‘ weight of mass /a, where g is th(‘ acceleration due to 
gravity. 

ir == mg. 

Tlie weight will be giviui in dvn(‘s ^\llen in is in grams and 
g in cm jier see^. 

Wien’s displacement law. — When the tmnpiTatun* of a 
radiating black body increases, the \\a\e length eorrespomliiig 
to maxirnuni energy decreases in such a way that the iinMluct 
of tlie absolute* teinp(*rat ure and waw length is constant. 

u' is known as Wien’s displacement constant. 

Wheatstone’s bridge. — If the resistances ri, r-i, r.!, and /< 
form the arms of a Wheatstone’s budge in order as the encuit 
(omitting cell and galvanometer eoimections) is traced. \\ hen 
the bridge is balanced, 

ri r4 ri r>i 

— = — or - = — 

r 2 ra ^4 /a 

Work. — When a force acts against resistance to produce 
motion in a body the force is said to do work. Work is meas- 
ured by the product of the fon*e acting and 1 h(* distance m<)\«‘i.l 
through against the resistanee. (’gs units of work, — tin* erg, a 
force of one dyne acting through a distaiiei* of one eentim<*ter. 
I'he joule IS 1 X 10^ ergs. Jhinensions,— jm T ^]. I'he foni- 
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I)<>iirid is the work rofiiiircd to raise a mass of one pound a 
verti(!al distance of one foot where g = 32.174 ft./sec^. The 
foot-poundal is the work done by a force of one poiindal aetinp; 
through a distance of one foot. The International joule, a 
unit of electrical energy, is the work expended per second by a 
current of one International ampere flowing through one 
International ohm. '^I'lie kilowatt-hour is the total amount of 
eriergy developed in one hour by a power of one kilowatt. 

If a force F act 1 hrougli a si>ace s, the work done is 
W 

W ork will be given in ergs if F is in dynes and s in cm 

Work done in rotation. If a U>rqueL dyne-em acts through 
an angle 6 radians, the work done in ergs is 

\v=Le 

Zeeman effect. — T!ie .splitting of a spectrum line into 
several symmetricalh' disposed (‘omponents, which occurs when 
tli(‘ source of light is jdaced in a strong magnetic field. The 
components are polariz(‘d, the directions of polarization and the 
appearance of the eflect d<‘pending on the direction from which 
tii(‘ .source is viewed relative to the lines of force. 
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MEASURES AND UNITS 

FUNDAMENTAL STANDARDS 

The primary standard of length is defined as tiie distance between two 
hnes at 0^ C on a platinum-iridium bar kno\\n as tiie International Prot<i» 
type Meter deposited at tiie International Bureau of Weights and Nleasures. 
The International Prototype Meter is 1553104 13 times the wave length of 
the red cadnuuni line in air. 760 mm pressure. 15° C 

The pnmarv standard of mass is denned as the mass of the International 
Prototype KllogrAni of platmum-indium kept at the International Bureau 
of Weights and Pleasures at St^vTe.s It is e<^iual to the mass of 0 (K)10()(M)27 
cubic meter of pure water at 4° C and 760 mm pressure. 

The primary standard of capacity is the liter which is the volume of one 
kilogram of pure water at the temperature of maximum den.sjty and under 
normal atmospheric pressure 

The primary standard of time is the mean solar second, one eighty 
SIX thousand four hundredth (««’»««) part of a mean solar day 

The standard scale of temperature adopted by the International Com- 
mittee of Weights and Measures 1887 is based on the variations in pressure 
of h>drogen at constant volume 'I'he hydrogen i.s taken at an initial pres- 
sure, at the temperature of ineUinir ice. of one meter of inercur.v (0° (', 
sea level, latitude 4)°) The scale is defined b> taking the temperature of 
melting ice as and that of condensing steam under 700 mm pressure as 
100°. This IB known as the Centigrade (C) scale 

I'he absolute or thermodynamic temperature scale proposed h^ l,ord 
Ivelviii IS based on the average kinetK energ\ per molecule of a perfect gas 
rhe temperature c^f melting ice is 273 18° and that of the boiling imiiit of 
>\atcr 373 18°, This is fre«iuentl> referred to u.‘* the Kelvin (K) scale 
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WEIGHTS AND MEASURES 
Metric System 

liENGTHH 


IVIilli meters 
(mrn) 

Centimeters 

(cm) 

Decimeters 
(dm ) 

Meters 

(m) 

U S. equivalent 

1 

0 1 

0 01 1 

0 001 

0 0393700 inch 

10 

1 

1 

.01 

0 393700 inch 

100 

10 

1 

1 

(3.93700 inches 

1 10 328083 foot 

1,000 

100 

1 

10 

1 

(39 3700 inches 

|3 28083 feet 

Meters 

DekametersI Hectometers! 

Kilometers 

U S eiiui valent 

(III) 

Cdkm) 1 

1 

(hm) 1 

(km) 

1 

0 1 

1 : 

0 01 

0 001 

( 1 09301 yards 

1 0 198838 rod 

10 

> 

1 1 

01 

(10 9361 yards 
( 1 98838 rods 

100 

1 10 

i 1 

' 1 

19 8838 rods 

1 . 000 

1 100 


1 

0 621372 mile 


1 

Millionth 
microns I 
(mm) 

1 

A np- 
Stroms 

1 (A) 

1 

1 ' 

Milli- 
microns 1 

Microns ! 
(m> i 

Centi- 

meters 

1 (cm) 

r S equivalent 
inches 

1 

0 01 

0 001 

10 * ' 

' 10-’" 1 

3 93700 X 10 -o 

100 

1 

1 

10 ‘ , 

. 10 I 

1 3 93700 X 10*9 

1.000 

10 

1 

10 - 

10 ' 

1 3 93700 X 10 « 

10« 

10< 

1 .000 

1 

10 1 

1 3 93700 X 10 


1 m>riameter - 10,000 mct«*rs 

— 6 21372 miles 


Akk\ 


S<i iiiilli- Sq ocnti- ! S«| don- ' S<| motors 

motors meters ! motors or ooritaros ; V S e»iinvalent 

Unm'-') (,rm2} ; (dm-) im". oa) 


1 0 01 

100 1 
10.000 100 

1 000,000 10,000 


0 0001 I 0 OOOOOl 
01 i 0001 

i 01 


0 OOIS.IOOO 8(|. in. 

0 ir>o000 8Q. in. 

If) 5000 sq. in. 

10 70387 8(1. ft. 


1 

100 


1 






WEIGHTS AND MEASURES (Continued) 
Metric System cContInued) 

Area (C'oiitiriiKMl) 


S<i meters 
i»r ceiitares 
(m% ea) 

Sq deka- 
meters 
or aree 
(dkm-, a) 

S<j heeto- 
ineters 
or hectares 
(hni", ha) 

1 

Sq kilo- 
meters 
(kill*') 

1 

U S equivalent 

1 

100 

10.000 
1,000,000 1 

0 01 

1 

1(K) 

10.000 j 

0 0001 
01 

1 ' 
100 

0 OOOOOl 

1 0001 

' 01 

1 1 

0 0.30.'i37 s«j rod 
0.02471044 acre 

2 471044 a<Te‘< 

0 3801000 8<i 111 lit* 


VoU'MB 


Cu luilUinetersjt’u ’centimeters 
^mm') I (cm\ cc) 

(’ll decimeters 

1 (dni'i 

Cu meters 
« m'') 

r S equivalent 

! 

li 0 001 

0 (I0(HM)| 

0 (NHKKHK)OI 

0 0000010234 eii hi 

1.000{ 1 

[ (MO : 

OIHKKII 

0 0610234 eii m 

l.tKKJ,000 1.000 

i ’ 

001 

\ 61 0234 

1 .3)44 

eu III 

I.UIK). OIK), 000 1,000.000 

1 1 000 

1 

i i 1 30704 

eu. yd. 


1 fltere = 1 rubi( inett'r 


(\P\( ITY 

1 htpr If* tlie volume of pure water at 4*^ (' aiul 7r>0 rarn pressure wlufli 
weighs 1 kilogram I liter - 1 OOOtrj? < uho «i<M inieter — 1000 027 t iihi< 

* entiiiicters 

Milliliters I Centiliters Deiiliters liters ^ ,.,,invaleTit 

(ml) I M-h (dl» ^ CMunaiiTit 


1 

10 

100 

1.000 


0 1 
1 

10 

100 


0 01 
1 

1 

10 


0 00 ] 

01 

1 

1 


( 10 2.'ill miniiii.M 
( 0 00102, "iO cu im li 

2 70.M8 fl (irains 

H 88147 fl oum-es 

1270 .nlS fl dram*- 

1 38 8147 fl oum eK 


Liters i 

ill 

llekahters ' 
(dkl) 

Hei tolit# r** 

ilih 

KilohterM ; 
kl. 


S equivalenl 




1 

/ 1 

O.-d)?! hq ipiartH 

1 

0 1 

0 01 

0 t>01 

, 

) 0 

\ 1 

204178 gallon 
81020 dry pints 
908102 dry (jiiart 




1 

1 0 




i 

MS 

1020 dry pints 

10 

1 

.1 

OI I 

\ 

08102 dry quarU 

100 

10 

1 

1 

( 1 

1301,3 iiei’ks 
83782 bushels 

l.tKMl 

100 

10 

1 : 

1 ' 





WEIGHTS AND MEASURES (Continued) 
Metric System (Continued) 

Mass 


Milligrams 

Centigranisi Deeigrama 

(mg) 

(eg) 

(«Ik) 

1 

0 I 

0 01 

10 

1 

1 

100 

10 

1 

1 .000 

100 

10 

Grama 

Deka- 

Ilerto- 1 

(r) 

grama 

grams 

(dkg) 

(hg) 

1 

1 

0 1 

: i 

i 0 01 

i ' 

10 

1 

1 ! 

100 

10 

1 1 

1 .000 

i 

100 

I 10 


Grams 

(k) 

U. S. equivalent 

0 001 

01 

1 

1 

0 015432350 gram 
0.15432350 gram 

1 . 5432350 grains 
(15.432350 grains 

•< 0 6043833 dram av. 

( 0 035273(X) ouiiee av. 

Kilo- 

grams 

(kg) 

U. S. equivalent 

0 001 

01 

.1 

1 

1 

0 771018 scruple 

0 2572059 dram apoth. 

0 03215074 ounce apoth. 
,0 002204022 pound av. 

5 643833 drams av. 

3.527390 ounoe.H av. 

2 2040223 pounds av 

2 0792286 pounds troy 
or apoth. 


1 kiloKram = 15, 432. 35031* griiiU'» = 0 00110231 .short ton ~ 0 00008421 
long ton. 

1 nu'tnc carat =* 200 milligraTn«> = 3 0804712 grains. 

1 myriagram = 10,000 gr:im.> = 10 kilograms = 22.04022 rmiirul^ 

avoirdupois. 

1 uuHital (metric) ='100 kilogram.> = 220 4022 pound.s avoirdupois 
1 millier or tonne = 1 .(XX) kilograms = 2,204,022 pounds avoirdupoH -• 
2,079.229 pounds trov - 0 98420040 long ton = 1 1023112 short tons 

PkE FIXES 

The prefixes mega-, meaning one million, and micio- one millionth, arr 
iiM'd in connection with vaiiou'* -.impl** and tlenved units of the metru 
by.steni. 
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WEIGHTS AND MEASURES (Continued) 

U. S. System 

Miticellaneous L'rtits and Equivalents 

LeN(JTH8 

The United States standard yard is defined as 3600/3937''' 

meter. 


Inches 

h’eet 

Yanis ! 

HimIs 

Miles 

Metric 

(in.) 

(ft.) 

Lvd.) j 

(rd.) 

(mi) 

equivalent 

1 

0 083333 

i 

0 027778, 

0 00.505051. 

0 00001578281 

2 54001 cm 

12 

1 

33333 1 

0606061 ; 

000189394 

0 304801 III 

36 

3 

1 ^ j 

.181818 ; 

000568182 

0 914402 111 

198 

16 5 


1 1 

003125 

5 029210 m 

63.360 

j 5,280 

1 , 760 

320 i 

1 

1 60935 km 


1 mil = 0.001 inch = 25.4001 microns = .02r)4(R)l millimeter. 

1 hand = 4 inches = 10.1600 centimeters. 

1 span = 9 inches = 22.86005 centimeter.^! 

1 fathom (fath ) = 6 feet = 1.828804 meters. 

1 link (h.) = 0.66 foot = 7.02 inches = 20.1 16S4 centimeters. 

1 rod (rd.) = 25 links = 5.029210 meters 

1 surveyor's or Gunter’s chain (ch.) = 4 r<Mlv ^ lOO links - 66 feet = 20 11684 meters 
1 engineer’s or Ramsden’s chain = UK) link.s of one foot each = 100 feet = 80.4801 meters 
1 knot or nautical mile = 1.1516 statute miles - 6,080.27 leet = 1.85325 kilometers = V 
of arc on the Earth’s surface at the eipiator 
1 British yard = 3 feet = 36 inches = 0 914396 meter. 

1 British inch = 2.539998 centimetcrb, 

1 British mile = 1,700 yards = 1.60934 kilometers. 

1 furlong (fur.) = 40 rods = 220 yards = 6tKl f«M*t - 201 168 meters. 

1 pole (British) = 5.5 yards = 5.0292 meters = approximately I rod. 

I British fathom = 6.00 feet. 

1 towe = 6 Pans feet = 1 94904 meters 
1 Parw foot (pied) = 12 Pans inches ~ 0 324839 meter. 

I Pans inch (pouce) = 12 Parte hues = 2 70700 centimeters. 

1 I'aris line (ligne) = 0.225583 centimeter 
1 light year = 5.9 X 10*2 miles = 9 5 X 10*-' kilometers. 

1 point (typ<* sizes) == ^ or 0.01389 inch. 

1 line = 1*2 or 0 083333 inch. 

1 cubit != 18 inches. 
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WEIGHTS AND MEASURES (Continued) 
U. S. System (Continued) 

AltEA 


S(j inches 
(sq. iiL) 

Sq. feet 
(sq. ft.) 

— 

Sq, yards 
(sq. yd.) 

Sq. rods 
(sq. rd.) 

.Acres 

(A.) 

Sq. miles 
(sq. mi.) 

Metric 

equivalent 

1 

0 0069444 





6.451626 sq, cm 

144 

1 

0 liiiii 




0 09290341 sq. m 

1 . 296 

9 

1 

0 03305785 



0 8361307 sq. m 


272 25 

30 25 

1 

‘ 0 00625' 


25 29295 sq. m 


43,560 

4,840 

160 

] 

0 06i5625 

40 46873 sq. dkm 


27,878,400 

3,097,600 

102,400 

640 

1 

2 589998 sq. km 


1 ‘»qiiare mil = .000001 atiuiire inch = -00064516 square ^limeter. 

1 circular mil = area of a circle whose diameter is one mil = .00000078540 square inch. 
1 square link = 62.7204 square inches = 404.6873 square centimeters. 

1 .^(luare rod (sq rd.) = 625 square links — 25.20205 square meter?. 

1 square chain (sq. oh.) =16 s<}uare rods = 404.6873 square meters. 

1 acre (,\.) = 10 square chains = 4,046 873 square meters. 

1 British square yard == 0 square feel = 0 836126 square meter. 

I British square foot =144 square inche^ = 0 2(M)20 square decimeters. 

1 British square inch = 6 45150 square centimeters. 

1 square perch (British) *= 30 25 square >urds = 25.293 square meters. 

1 rood (British) = 40 square fierches = 10 117 ares or square dekametera. 

1 acre (British) = 4 roods 


Volume 


C’ubic inches 

Cubic feet j 

f'ubic yards 

1 

Metric 

(cu in.) 

(cu. ft ) 

(cu. yd ) 

equivalent 

1 

0 000578704 


16 3872 cu. cm 

1.728 

1 

0 0.170376 

0 0283 170 cu.m 

4i».65(» ! 

27 

1 

0.764559 cu. m 


1 hoard foot (bd ft ) = 144 cubic irichoN = 2,350 8 cubic centimeters. 
I cold = 128 cubic feet - 3.625 cubic meters 

1 British cubic foot = 1,728 cubic mche.s = 0 0283168 cubic meter. 

1 loutish cubic yard = 27 cubic feet = 0 764553 cubic meter. 

1 fiibic foot = 6.229 Bntish ^^J^llou'^ = 7 481 U. S. gallons. 

I cubic yaid = 168.17 BiUish guUoiia 
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WEIGHTS AND MEASUUES (Continued) 
C. S. System (Continued) 


Capacity — ^I^iquid Measure 


Gills 

(gi.) 

Pints 

(ill.) 

Quai ts 
(lit.) 

Gallons 
(gal ) 

Uiibic 

inehes 

Metric 

equivalent 

1 

0 25 

0 125 

0 03125 

7 21875 

118 292 milliliters 

4 

1 i 

5 

125 ' 

' 28 875 

0 473107 liter 

8 

2 ! 

1 

25 ! 

57.749 

0 940333 liter 

32 

1 

^ 1 

4 

1 , 

i i 

231 

! 

3.785332 litei.s 


1 gill = 4 fluid ounces = 1 18292 decihtors 

1 gallon (U S) of water at 15° weighs about 8 337 pounds avoirdupois or 

3 7820 kilogianiH = 0.83208 Hntish gallon. 

1 hogshead = 03 gallons. 

1 firkin = 9 gallons = 34 00799 liters. 

1 tun = 252 gallons. 

I British gill = 1 4206 deciliters. 

1 British pint = 4 gills = 0.50825 liter. 

1 British quart = 2 pints = 1 .13050 lit f‘rs 

1 British gallon == 4 quarts = 277 3 cubic inches = 0.10054 cubic foot 

4 5459031 liters, 

1 British gallon of water at 15° C \\cighs 10 pounds = 1.20094 11 S gallons 


ApoTHEr\RiEs’ Fluid Measure 


.Minims 

Fluid drams 

Fluid ounces 

Pints 

Metiic 

(nun or TTt) 

(fl dr ot 31 

(fl. oz oi 3 ) 

((It 1 

equivalent 

1 

0 0100»)7 

0 0020833 


0 0010102 millilitc i 

00 

1 

125 


3 09001 nulliliteis 

480 

8 

1 

i 0 0025 ! 

29 .5729 milhhteis 

7 080 

128 

10 

' 1 

0 473107 liter 


1 fluid ounce = 1 80409 I’ubn* inches. 

1 gallon — 128 fluid ounces = 8 pint" 

1 British Imperial gallon = 8 pints - lt»0 fluul ouni’cs - 4 5459031 liteis 
1 Biitish fluid ounce ~ 8 drachms = 28 4130 < nbic centiineters 
1 Biitish fluid drachm = (»0 nnnims = 3 5515 cubic centimeters. 

1 British minim = 0 059194 cubic centimeter 


Dry Mexsuke 


Pints 

(Qualls 

Pecks 

Bushel- 

1 

Cubic 

Metric 

(pt.) 

1 (9t ) 

(l»k ) 

(bu > 

inc-hc'S 

ecjuivalent 

1 

1 0 5 

0 0(i25 

0 Ol.5(iJ5 

33 0003 

1 

0 550599 htei 

2 

' 1 1 

I 125 1 

1 03125 

07 2000 

1 101198 hteis 

10 

i 8 

1 ' 

! 25 

537 005 

8 80958 hteiH 

♦•»4 

32 1 

1 4 

1 


2 1,50 42 

35 2383 hie IS 


1 Biitish peek = 2 British gallons ~ 554 <> cubic inches == 9 09193 liteis 
1 British bushel = 8 Briti.sh gallons = 2 219 3 cubic inches ==• 30.3077 lilc is 
= 1.03205 IJ. S. husliels. 

1 British (juartcu — 8 bushcds = 2.909 hectoliters. 

1 U. S. bushed -= 0.90895 Briti.sh bu.shel. 

2.360 









WEIGHTS AND MEASURES (Continued) 

IJ. S. System (Continued) 

Mass 

Note: Three systems are in use, — avoirdupois, troy and 
apotheeari(‘s\ The grain is the same in all. 

Avoirdupois- "Commercial 


The r. S. Standard pound avoirdupois is defined as 453.5924277 

grams. 


( Irains j 

Drams 

Ounces 

Pounds 

Tons 

(short) 

(tn.) 

Metric 

(Rr.) 1 

i 

(dr. uv.) 

(oz av ) 

(11). av ) 

equivalent 

1 

1 0 0565714.3 



1 

j 

0 064798918 g 

27 34575 

1 1 

0 0625 



1 771845 g 

457 5 

16 

1 

0 0625 


i 28 340527 g 

7,000 

256 



0 0005 

(455 5924 g 

\ 0 4535924 kg 



32,000 

, 2,000 

1 

907 18486 kg 


1 iKumd iivi)irduf>ois is the mass of 27 692 cubic iiichph of water weighed in air at 4' ( 
760 mm pressure 

1 short hundredweight (cwt ) = 100 pollnd^ = 45 .359245 kilograms. 

1 short ton = 20 short hundredweight = 2.450 56 troy iK>UDdB = 907.1S486 kilograms 
1 stone (British} = 14 pounds = 0.550 kilograms 
1 quarter (British) = 28 pounds = 12 70 kilograms, 

1 long hundredweight (British) = 4 quarters = 1 12 pounds = 50 802552 kilograms 
1 long ton (British) = 20 long hundredweight == 1,016 04704 kilograms 
1 long ton = 1.12000 short tons = 2,722.22 troy pounds = 1 OlGOo metric tons. 

1 .short ton = 0.892857 hmg ton = 29,166.66 troy or ajiothecaries’ ounces = 0 907185 
metric ton. 

1 avoirdupois pound = 1 2152S troy or apcuhecaries’ i>ounds = 14.5855 troy ouncea 
1 avoirduiH)is ounce = 0 911458 troy or apothecarie'*’ ounce 

Troy Wek.ht 


Grains 

,lVnnvweights 

Ounces 

Pounds 

Metiic 


(ki.) 

j (dwt.) 

(oz t ) 

- (lb. t ) 

equivalent 


1 

' 0 041007 

0 00208,53 

' 

(04 798918 

1 0 0G4798918 

mg 

g 

24 

1 

05 

1 0 004U)07 

1.555174 

g 

480 

20 

1 

OS.33.33 

31 103481 

g 

5 . 700 

240 

! 12 

1 

373 24177 

g 


1 troy pound = .5,700/7,000 oi 0 S22S57 avtunlnpois pound = 15 1057 
avoirdupois ounce.s. 

1 carat (1877) = 3.108 grains = 205 0 nnlligrams. 

1 troy ounce ~ 1 09714 avoirdupois ounces 

I tioy pound = 0 00030735 long I6n = 0.00041143 short ton = 0 0CH)37324 
laetiic loll. 
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WEIGHTS AND MEASURES (Continued) 
U. S, System (Continued) 

Apothecaries^ Weight 



Scruples 

Drams 
( 5 or 
di. ap.) 

Ounces 
(5 or 
o*. ap.) 

Pounds 

Metric 

(pr ) 

O or 

8. ap.) 

(lb. ap.) 

equivalent 

1 

0.05 

0 016667 

0 0020833 


64 798918 mg 

20 

1 

.33333 

041667 

0 0034722 

1 2959784 g 

00 

3 

1 

125 

.0104167 

3.8879351 g 

480 

24 

8 

1 

.083333 

31.103481 g 

5 . 700 

288 

96 

12 

1 

373.24177 g 


Time 


Seconds 

Minutes 

Homs 

' Days 

Years 

(.sec.) 

(min.) 

(hi ) 

(da.) I 

1 

(yr ) 

1 1 

0 0106667 

0 000277778 

1 ■■ ”1 


60 

1 

01(i0667 

0.000694446 


3.600 ! 

(K) 

1 

■ 0416667 


86,400 

1.440 

24 

1 1 

1365 2422 

1 (common) 


1 


i3(>5 250 

1 (sidereal) 


1 lunar month (mo.) = 29 days 12 hours 44 mmutes. 
1 sideieal spcond == 0.997270 mean solar second. 

Ancjlk 


Secoiids ! Minutes ! Degiecs Circum- Horlioi.m 

('') I (') I n frrcncc Kartians 


1 

m 
. 000 
1 29t»,000 
2(H; 205 


0 010(i(>li7 0 0(K)277778 0 00000771 (H)5l0 0(XK)0484S14 

1 i 0100007 1 00004029<>» I 0002908HS 

60 1 I 00277778 : 01745;h'l 

21, (KM) 300 '1 0 28319 

3.437 75 57 2958 >0 159155 ,1 


1 radian = 57® 17' 44.8" = l/2n- of a cii< umference 
‘Jtt radian.^ = 300® = 1 circunifeicnce 
v radians = 180®. 

7r/2 radians = 90® 
ir/4 radians = 45®. 

1 grade — iDn ciicuinference = 100 centesimal ininiites 
I centesimal minute =* 1(K)" centesimal seconds 


0 0157079 radian 


Solid Angle 

1 Hteradian - l/4jr of the solid anKle around a point. 
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UNITS AND CONVERSION FACTORS 

Each unit named is followed by its equivalent in one or more 
other units of the same quantity. While the list of equivalents 
is incomplete it is intended to include all those which will be 
in common use 

Symbols in the dimensional formulae given after the headings 
have the following significance: m, mass, /, length; time; 
e, temperature; t, dielectric constant of a vacuum; m. per- 
meability of a vacuum. 


Mass, Length, Time, Angle, Area and Volume 

Acre (A.) (U. S.). — 0 0015625 square mile, 10 square chains 
(Gunter’s), 160 square rods or square perches; 4840 square 
yards; 4..‘156()X 10* square feet. 1X10^ square links (Gunter’s), 
0.404(iS7il hectare or square hectometer, 40 46873 ares or square 
dekameters; 4046.873 square meters 

Acre (A.) (British). — 4 roods (British), 4840 square yards 
(British); 0.4046849 hectare or square hectometer, 4046 849 
square meters 

Angstrom Unit (A. or A. U.).— 3 937X 10-» inch, 0.C33937 
millionths of an inch, IXIO"**^ meter, IXIO’® centimeter, 
1X10“* micron (m); 0 1 milli-micron or micro-millimeter; 
100 millionth microns or micro-microns (mm) 

Are (a). — 3.8610X10'*^ square mile, 0.02471044 acre (U- S.); 
119.60 square yards; 1076.4 square feet, 0.01 hectare, 1 square 
dekameter, 100 square meters 

Astronomical unit, — 1 495X 10® kilometers 

Bag (British). — 3 bushels (dry), 0 109107 cubic meter. 

Barleycorn (British). — 1 /3 inch, 0.84667 centimeter 

Barrel (bbl.) (U. S., dry). — 3.281 bushels, 105.0 quarts 
(dry); 7056 cubic inches for dry commodities except cran- 
berry barrel which =5826 cubic inches; 0 11562 cubic meter 

Barrel (bbl.) (U. S., liquid). — 31.5 gallons, 0 11924 cubic 
meter 

Barrel (bbl.) (British, dry). — 36 gallons (British), 0 16366 
cubic meter 

Board Foot (bd. ft.). — 1 /1 2 cubic foot, 144 cubic inches 
(1 footxl footXl inch); 2359.8 cubic centimeters 

Bolt (U. S., cloth.). — 120 linear feet; 36.576 meters. 

Bucket (British, dry). — 4 gallons (British); 1.8184X10* cubic 
centimeters. 





UNITS AND CONVERSION FACTORS (Continued) 

Bushel (bu.) (U. S., dry).— 0.304785 barrel; 0.96895 bushel 
(British): 1.2444 cubic feet. 4 pecks, 32 quarts (dry): 64 pints 
(dry): 2150 42 cubic inches; 0.035239 cubic meter; 0.3.5238 
hectoliter, 3.5238 dekaliters; 35 238 liters; 3.5239X10* cubic 
centimeters. 

Bu.shel (bu.) (British, dry).--H or 0.125 quarter (British, 
capacity); 1/3 or 0.33333 bag (British): 1.03205 bushels 
(U S.): 1.2843 cubic feet; 8 gallons (British): 2219.3 cubic 
inches: 0.363677 hectoliter; 3 63677 dekaliters: 36.3677 liters; 
3 6369X10* cubic centimeters. 

Butt (British, dry). — 126 gallons; 0.57281 cubic meter. 

Cable Length (British & U S.).— 720 feet; 219.46 meters. 

Carat (c) (metric) —3.08647 grains: 0.2 gram; 200 milli- 
grams 

Carat (c) C1877).— 3 168 grains, 205.6 milligrams. 

Cental — 100 pounds, 45.359 kilograms. 

Centare (ca*).—! 196 square yards. 10 764 square feet; 
1550 square inches; 0.01 are, 1 square meter 

Centigram (eg).— 0 1543236 grain; 0.01 gram. 

Centiliter (cl). — 0.33815 ounce (fluid, U. S.); 0.61025 cubic 
inch; 2.705179 drains (fluid, U S.); 0.01 liter; 10.00027 cubic 
centimeters. 

Centimeter (cm).— 0 01093611 yard (U. S.); 0.01093614 
yard (British); 0.032808 foot (U S or British); 0.39370 inch 
(U S. or British), 4.4330 lignes (Paris lines); 393.70 mils; 
0.01 meter; 10 millimeters; 1X10^ microns; IXIO’ milli-microns 
or micro-millimeters; 1X10» Angstrom units. 

Chain (ch.) (Engineer’s or Ramden*s\ — 100 feet: 100 links 
of 1 foot each; 30 4S01 meters 

Chain (ch.) (Surveyor’s or Gunter’s). — 0.1 furlong; 0.0125 
mile, 4 rods; 22 yards; 66 feet, 100 links; 792 inches; 20.117 
meters; 2011 7 centimeters 

Chaldron (U S., d/y) — *‘^6 bushels (U S ); 1.2686 cubic 
meters 

Chaldron (British, dry).— *32 bushels (British); 1 1G3S cubic 
meters 

Circle (cir ) — 27r or 6 2832 radians, 12 signs; 360 degrees. 

Circular Inch.— Area of circle, diameter of which is one inch; 
0 78540 square inch; 5.0671 square centimeters. 

Circular Mil. — Area of circle, diameter of which is one mil 


•Variable. 
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or 1/1000 inch; 7.854X10'^ square inch; 0.78540 square mil; 
5.0671X10'^ square centimeter; 5.0671X10’4 square millimeter. 

Circular Millimeter. —0.0078540 square centimeter; 0.78540 
square millimeter. 

Circumference. — 2t or 0.28319 rndians; 360 (Icshm's; 400 
gradtvs; 2 1600 XlO'^ minntos; 1 296000 X 10® seconds. 

Clove or Customary Stone (British). — 8 pounds; 3.6287 
kilograms. 

Coomb (British, dry). — 4 bushels; 0.14548 cubic meter. 

Cord (cd.). — 8 cord feet; 128 cubic feet (8 feetX4 feetX4 feet 
3.625 cubic meters. 

Cord-Foot (cd. ft.j — \ or 0 125 cord; 16 cubic fe(‘t (4 X 
4 IV'ct X 1 fool). 

Cubic Centimeter (cm^).— 1.3079 X 10* ® cubic yard; 2.7496 x 
10’® bushel (British); 2.8377t> X 10‘® bushel (U. S.); 3.531445 X 
10'® cubic foot (U. S.); 3.531477 X 10* ® cubic foot (British); 
2.1997 X 10'^ gallon (British); 2.6417 X 10*^ gallon (U. S.); 
4.2376 X 10’^ board foot; 8.7988 X 10“* quart (liquid, British^, 
9.0808 X 10“^ quart (dry, U. S.); 0.0010567 quart (liquid, 

U. S.b 0.0018162 pint (dry, U. S.); 0.0021134 pint (liquid, 

U. S.); 0.033814 ounce (fluid, U. S.); 0.035195 ounce (fluid, 
British); 0.061023 cubic inch; 0.27051 dram (fluid, U. S.); 
0.28157 drachm (fluid, British); 16.231 minims (U. S.); 16.894 
minims (British); 1 X 10‘® cubic meter; 9.9997 X 10*^ liter; 
0.001 cubic decimeter; 0.99997 milliliter; 1000 cubic millimeters. 

Cubic Decimeter (dm^). — 0.0013079 cubic yard; 0.035314 
cubic foot; 61.023 cubic inches; 0.001 cubic meter; 0.99997 
liter; 1000 cubic centimeters. 

Cubic Dekameter (dkm*’). — 1000 cubic meters. 

Cubic Foot (ft.® or cu. ft.) (U. S.).— 1 /128 or 0.0078125 cord. 

0.01 register ton (British); 1 /27 or 0.037037 cubic yard; 1 /1 6 or 
0.0625 cord-foot; 0.77861 bushel (British); 0.80357 bushel 
(U. S.); 6.229 gallons (British); 7.481 gallons (U. S.); 12 board 
feet; 25.714 quarts (dry, U. S.); 29.922 quarts (liquid, U. S.); 
59.844 pints (liquid, U. S.); 1728 cubic inches; 0.02831701 cubic 
meter; 28.316 liters; 2.8317 X 10^ cubic centimeters. 

Cubic Foot (ft.® or cu. ft.) (British). — 0.02831677 cubic meter; 
2.831677 X 10^ cubic centimeters. 

Cubic Inch (in.® or cu. in.) (U. S.).~2. 143347 X 10" cubic 
yard; 4.65025 XKr^ bushel (U. S.); 5.78704 X 10*^ cubic foot; 
0.00186010 peck; 0.0043290 gallon (U. S.); 1/144 or 0.006944 
board foot; 0.014881 quart (dry, U. S.); 0.017316 quart (liquid, 

U. S.); 0.0297616 pint (dry); 0.5541 ounce (fluid); 4.4329 drams 
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UNITS AND CONVERSION FACTORS (Continued) 

(fluid); 1.6387162 X lO’® cubic meter; 0.0163868 liter; 1.63868 
centiliters; 16.3868 milliliters; 16.387162 cubic centimeters; 
1.6387162 X 10^ cubic millimeters. 

Cubic Inch (in.® or cu. in) (British). — 4.5081 X 10’^ bushel 
(British); 5.7870 X 10"^ cubic foot (British); 0.0018031 peck 
(British); 0.003606 gallon (British); 16.3870253 cubic centimeters. 

Cubic Hectometer (hm®). — 1 X 10® cubic meters. 

Cubic Kilometer (km®). — 1 X 10® cubic meters. 

Cubic Meter (m®). — 0.2759 cord; 1.3079428 cubic yards 
(U. S.); 1.307954 cubic yards (British); 28.3776 bushels (U. S.j; 
35.314445 cubic feet (U. S.); 35.31477 cubic feet (British); 
264.173 gallons (U. S.); 1056.7 quarts (liquid); 2113.4 pints 
(liquid, U. S.); 6.1023 X 10^ cubic inches; 1 stere; 999.973 
liters; 1000 cubic decimeters; IX 10® cubic centimeters; 
1 X 10® cubic millimeters. 

Cubic Millimeter (mm®). — 6.1023 X 10' ® cubic inch; 0.01623 
minim (U. S.); 0.01689 minim (British); 1 X 10'® cubic meter; 
0.001 cubic centimeter. 

Cubic Yard (yd.® or cu. yd.) (U. S.). — 27 cubic feet; 168.17 
gallons (British); 202.0 gallons (U. S.); 807.9 quarts (liquid, 
U. S.); 1616 pints (liquid, U. S.); 4.6656 X 10^ cubic inches; 
0.76455945 cubic meter; 764.54 liters; 7.6455945 X 10® cubic 
centimeters. 

Cubic Yard (yd.® or cu. yd.) (British). — 27 cubic feet; 
0.76455285 cubic meter. 

Cubit. — 18 inches; 45.72 centimeters. 

Dalton. — 1 /16 the mass of an atom of oxygen; 1.650 X lO'*^^ 
gram. 

Day (da) (tropical, mean solar). — 24 hours (mean solar); 
1440 minutes (mean solar); 8.6400 X 10^ seconds (mean solar). 

Day (da) (sidereal). — 8.6164 X 10^ seconds (mean solar) . 
Decigram (dg.). — 1.543236 grains; 0.1 gram. 

Deciliter (dl). — 0.176 pint (British); 3.38147 ounces (fluid, 
U. S.); 0.1 liter; 100.0027 cubic centimeters. 

Decimeter (dm). — 0.3280833 foot (U. S.); 0.3280843 foot 
(British); 3.93700 inches (U. S.); 3.937011 inches (British); 
0.1 meter. 

Decistere (ds). — 0.1 stere or cubic meter. 

Degree (®). — 1 /360 or 0.0027778 circumference or revolution; 
1 /90 or 0.01111 quadrant; 0.017453 radian; 60 minutes; 3()00 
seconds. 

Dekagram (dkg). — 0.35273957 ounce (avoirdupois); 5.64383 
drams (avoirdupois); 0.01 kilogram; 10 grams. 
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UNITS AND CONVERSION FACTORS (Continued) 

Dekaliter (dkl). — 0.27497 busTiel (British); 0.28378 bushel 
(U. S.); 1.13513 pecks (U. S.); 9.08102 quarts (U. S., dry); 
18.162 pints (dry, U. S.); 10 liters; 10.00027 cubic decimeters. 

Dekameter (dkm). — 1.98838 rods (U. S.); 10.93611 yards 
(U. S.); 10.93614 yards (British); 393.70 inches; 10 meters. 

Dekastere (dks). — 10 steres or cubic meters. 

Drachm (fluid) (dr. fl. or 5 A*) (British ). — ^ or 0.125 ounce 
(fluid, British); 60 minims; 3.5515 cubic centimeters. 

Dram (apothecaries’ or troy) (dr. ap. or t. or 3 ap. or t.) — 

(Same as British Drachm) — 0.008571429 pound (avoidrupois); 
1 /96 or 0.010416667 pound (apothecary or troy); }4 or 0.12500 
ounce (apothecary or troy); 0.1371429 ounce (avoirdupois); 
2.194286 drams (avoirdupois); 2.5 pennyweights; 3 scruples; 
60 grains; 3.8879351 grams. 

Dram (avoirdupois) (dr. av. or 3 av.). — 1 /256 or 0.00390625 
pound (avoirdupois); 0.0047471788 pound (apothecary or troy); 
0.056966146 ounce (apothecary or troy); 0.0625 ounce (avoir- 
dupois); 0.4557292 dram (apothecary or troy); 1.139323 penny- 
weights; 1.3671875 scruples; 27.34375 grains; 1.771845 grams; 
1771.845 milligram. 

Dram (fluid) (dr. fl. or 3 fl-) (U.S.). — 0.00390625 quart (liquid, 
U. S.); 0.0078125 pint (liquid, U. S.); 0.03125 gill (U. S.); 
14 or 0.125 ounce (fluid); 0.225586 cubic inch; 60 minims; 
3.6966 milliliters; 3.6967 cubic centimeters. 

Ell. — 45 inches; 114.30 centimeters. 

Em, Pica (printing industry). — 1 /G or 0.16667 inch; 0.42333 
centimeter. 

Fathom (fath.) (nautical). — 6 feet, 1.828804 meter. 

Firkin (fir.) (U. S.). — 9 gallons (U. S.); 34.068 liters. 

Firkin (fir.) (British). — 9 gallons (British); 40.914 liters. 

Fluid Ounce (fl. oz.) — See Ounce (Fluid). 

Foot (ft.) (U. S.) — 1.6447 X lO'** mile (nautical); 1.893939 X 
10'* mile (statute); 0.00151515 furlong; 0.0151515 chain (Gun- 
ter’s); 0.0606061 rod; 1/6 or 0.16667 fathom; 1/3 or 0.33333 
yard; 12 inches; 0.3048006 meter, 30.48006 centimeter; 473404 
wave-lengths of red line of cadmium. 

Foot (ft.) (British). — 0.4 pace (British); 30,47997 centimeters. 
Foot (Paris). — (See Pied). 

Furlong (fur.) (U. S. or British). — or 0.125 mile (U. S.); 10 
chains(Gunter’s); 40 rods, 220 yards; 660 feet; 201.168 meters. 

2373 



UNITS AND CONVERSION FACTORS (Continued) 

Gallon (gal.) (U.S.). — 1 U. S. gallon of water at 62 
w(‘ighs 3.7820 kilograms or 8.337 pounds (avoirdupois) ; 0.004951 
cubic yard; 0.031740 barrel (liquid, U. S.); 0.13368 cubic foot; 
0.83268 gallons (British): 4 (juarts (liquid); 8 pints (liquid): 
32 gills; 128 ounces (fluid): 231.00 cubic inches; 6.1440 X 10^ 
minims; 0.0037854 cubic meter; 3.7853 liters; 3785.4 cubic 
(•(‘ntiinotcrs. 

Gallon (gal.) (British Imperial) (Canadian).—! British 
gallon of water at 62''F has a mass of 10 pounds (avoirdupois); 
0.02778 barrel (dry, British): or 0.125 bushel (dry, British); 

0.16054 cubic foot; 0.5 fUM-k (British); 1.20094 gallons (I . S.); 
4 quarts (liquid, British): 8 pints (liquid, British); 32 gills 
(liquid, British); 160 ounc(‘s (thud, British); 277.3 cubic inches; 
1.54596 liters; 4546.1 cubic c(‘ntiiiieters. 

Geepound — See Slug. 

Gill (gi.) (U. S.).— 1 /32 or 0.03125 gallon (U. S.); H or 0.125 
quart (liquid, U. S.); H or 0.25 pint (liquid, U. S.); 4 ounces 
(fluid); 7.21875 cubic inches; 32 drams (fluid); 1920 minims; 
0.118292 liters; 118.295 cubic centimeters. 

Gill (gi.) (British).— 1 /32 or 0.03125 gallon (British); H or 
0.25 pint (liquid, British); 5 ounces (fluid, British); 0.14206 
liter; 142.07 cubic centimeters. 

Grade — 1 /400 or 0.0025 circumference; 0.0157079 radian; 
0.9 degree; 100 centesimal minutes. 

Grain (gr.). — 1 /7000 or 1.42857 X 10"* pound (avoirdupois); 
1/5760 or 1.736111 X 10"* pound (apothecary or troy); 
0.0020833 ounce (apothecary or troy); 0.0022857 ounce (avoir- 
dupois); 0.016667 dram (apothecary or troy); 0.03657143 dram 
(avoirdupois); 0.0416667 pennyweight (troy); 0.05000 scruple 
(apothecary); 0.06479891 S gram; 0.3240 carat (metric); 
64.798918 milligram. 

Gram (g). — 0.00220462 pound (avoirdupois); 0.00267923 
pound (apothecary or troy); 0.0321507 ounce (apothecary or 
troy); 0.0352739 ounce (avoirdupois); 0.257206 dram (apothe- 
cary or troy); 0.564383 dram (avoirdupois); 0.6430149 penny- 
weight; 0.771618 scruple; 15.4324 grains; 1 X 10"® ton (metric); 
1 X 10“4 myriagram; 0.001 kilogram; 5 carats (metric); 1000 
milligrams; 1 X 10® microgram. 

Hand. — 4 inches; 10.160 centimeters. 

Hectare (ha)— 2.471044 acres (U. S.); 2.471058 acres 

(British); 395.367 square rods (U. S.); 1.195985 X 10" square 
yards (U. S.); 1.0764 X 10^ square feet; 100 ares; 1 X 10" square 
meters. 

Hectogram (hg). — 3.52739 ounces (avoirdupois); 100 grams. 
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Hectoliter (hi). — 2.7497 bushels (British); 2.8378 bushels 
(U. S.); 11.3513 pecks (U. S.); 100 liters. 

Hectometer (hm). — 19.8838 rods; 109.3611 yards (U. S.); 
109.3614 yards (British); 328.08 feet (U. S.); 100 meters. 

Hemisphere. — 0.5 sphere; 4 spherical right angles; 6.2832 
steradians. 

Hogshead (hhd.) (British). — 63 gallons (British); 10.114 
cubic feet; 0.28640 cubic meters. 

Hogshead (hhd.) (U. S.). — 63 gallons (U. S.); 8.4218 cubic 
feet; 0.23848 cubic meter. 

Hour (hr.) (tropical, mean solar). — 0.0059524 week; 0.041667 
day (mean solar); 60 minutes (mean solar); 3600 seconds 
(mean solar) . 

Hundredweight (cwt.) (short). — 100 pounds; 0.044643 ton 
Oong); 0.05 ton (short); 4 quarters (British); 1600 ounces 
(avoirdupois); 0.0453592 ton (metric); 45.3592 kilograms. 

Hundredweight (cwt.) (long). — 112 pounds; 0.05 ton (long); 
4 quarters (British); 50.8023 kilograms. 

Inch (in.) (U. S.).— 1.57828 X 10'^ mile; 0.00126263 chain 
(Gunter’s); 0.00505051 rod; 1/36 or 0.027778 yard; 1/12 or 
0.08333 foot; 0.126263 link (Gunter’s); 72 points (printer’s 
type); 1000 mils; 2.540005 centimeter; 25.40005 millimeters; 
2.5400 X 10* Angstrom unit; 39450.33 wave lengths of red line 
of cadmium. 

Inch (in.) (British). — 1 /36 or 0.027778 yard (British); 1 /9 or 
0.1111 quarter (British, linear); 2.539998 centimeters; 25.39998 
millimeter. 

Inch (Paris). — See Pouce. 

Kilderkin (British). — 18 gallons (British); 0.081830 cubic 
meter. 

Kilogram (kg).— 9.842064 X lO'^ ton (long); 0.0011023112 
ton (short); 0.019684 hundredweight (long); 0.022040223 
hundredweight (short); 0.07874 quarter (British); 2.2046223 
pounds (avoirdupois); 2.6792285 pounds (apothecary or troy); 
32.150742 ounces (apothecary or troy); 35.273957 ounces 
(avoirdupois); 257.21 dram (apothecary or troy); 564.38 dram 
(avoirdupois); 643.01 pennyweight; 771.62 scruples; 1.54324 X 
10^ grains; 0.001 ton (metric); 1000 grams. 

Kiloliter (kl). -1.3080 cubic yards; 35.316 cubic feet; 264.18 
gallons (liquid, U. SO; 1.000027 cubic meters; 1000 liters. 

Kilometer (km). — 1.0567 X lO'i* light year; 0.53961 mile 
(nautical); 0.62137 mile (statute); 1093.6 yards; 3280.8 feet; 
0.1 myriameter; 1000 meters; 1 X 10^ centimeters. 
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Minute (min.^ (time). — 0.9206 X 10" ^ week; 6.04446 X 10"^ 
day; 0.016667 hour; 60 seconds. 

Month (mo.) (mean calendar). — 30.42 days; 730 hours; 
4.3800 X 10^ minutes; 2.628 X 10® seconds. 

Month (mo.) (lunar). — 29 days 12 hours 44 minutes. 

Myriagram (Mg). — 22.04622 pounds (avoirdupois); 10 kilo- 
grams; 1 X 10^ grams. 

Myriameter (Mm). — 6.21372 miles; 10 kilometers; I X 10^ 
meters. 

Nail (British). — 2.25 inch; 5.715 centimeters. 

Noggin (British). — 1 /32 or 0.03125 gallon (liquid); 142.06 
cubic centimeters. 

Ounce (Fluid) (oz. fl. or 5 A.) (U- S.).— 1 /128 or 0.0078125 
gallon (U. S.); 0.03125 quart (liquid, U. S.); 1/16 or 0.0625 
pint (liquid); 34 or 0.25 gill (U. S.); 1.80469 cubic inches; 8 
drams (fluid); 480 minims; 0.0295729 liter; 0.295729 deciliter; 
29.5729 milliliters; 29.5737 cubic centimeters. 

Ounce (fluid) (oz. fl. or 5 A-) (British). — 0.006250 gallon 
(British); 8 drachms (fluid, British); 480 minims; 28.4130 cubic 
centimeters. 

Ounce (avoirdupois) (oz. av. or 5 av.). — 2.790179 X 10'® ton 
(long); 3.125 X 10’® ton (short); 6.25 X 10’^ hundredweight 
(short); 1 /16 or 0.062500 pound (avoirdupois); 0.075954861 
pound (apothecary or troy); 0.9114583 ounce (apothecary or 
troy); 7.29166 drams (apothecary or troy); 16 drams (avoirdu- 
pois); 18.22917 pennyweights; 21.875 scruples (apothecary); 
437.5 grains; 2.83495 X 10’® ton (metric); 28.349527 grams. 

Ounce (apothecary or troy) (oz.'ap. or t. or 5 ap» t.). — 

3.4285 X 10’® ton (short); 0.06857143 pound (avoirdupois); 
0.08333 pound (apothecary or troy); 1.09714 ounces (avoirdur 
pois); 8 drams (apothecary or troy); 17.55428 drams (avoirdu- 
dupois); 20 pennyweights (troy); 24 scruples; 480 grains; 
31.103481 grams; 3.1103481 X 10« milligrams. 

Pace. — 2J4 ^cet; 30 inches (British); 76.2 centimeters. 

Palm (British). — 3 inches; 7.62 centimeters. 

Parsec. — 19 X 10^* miles; 3.084 X 10^® kilometers. 

Peck (pk.) (U. S.). — 34 or 0.25 bushel; 8 quarts; 16 pints; 
537.605 cubic inches; 0.880958 dekaliter; 8.80958 liters. 

Peck (pk.) (British). — 2 gallons (British); 554.6 cubic 
inches; 9.0919 liters. 

Pennyweight (dwt.) (troy). — 0.(K)3428571 pound (avoirdu- 
pois); 0.0041667 pound (apothecary or troy); 1/20 or 0.05 
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ounce (apothecary or troy); 0.0548571 ounce (avoirdupois); 
0.8777143 dram (avoirdupois); 24 grains; 1.55517 grams; 
1555.17 milligrams. 

Perch (British & U. S.).— 1 rod; 16.5 feet; 5.0292 meters. 
Perch (masonry). — 24.75 cubic feet. 

Pied (French foot). — 1/6 or 0.16667 toise (French); 12 Paris 
inches; 0.3248 meter. 

Pint (pt.) (dry, U. S.).— 1^(4 or 0.015625 bushel; 0.0625 
peck; 0.5 quart; 33.6(X) cubic inches; 0.550599 liter; 550.61 
cubic c-entinieters. 

Pint (pt.) (iiquid, U. S.). — 6.1881 X 10"^ cubic yard; 
0.016711 cubic foot; }h or 0.125 gallon (U. S.); 0.5 quart (U. S.); 
0.83268 British pint; 4 gills (U. S.); 16 fluid ounces (U. 8.); 
28.875 cubic inches; 128 fluid drams; 7680 minims; 0.473167 

liter; 473.167 milliliters; 473.179 cubic centimeters. 

Pint (pt.) (liciuid, British).— Is or 0.125 gallon (British); 
0.5 quart (British); 1.20094 U. 8. pints; 4 gills (British); 
20 fluid ounc(*s (British); 0.56825 liter; 568.25 milliliters; 
568.26 cubic centimeters. 

Point (printer’s type). — 1 /72 or 0.01389 inch; 0.035278 centi- 
meter. 

Pole (British). — 1 rod; 5.5 yards; 16.5 feet; 5.0292 meters. 

Pottle (British). — 3^ gallon (liquid); 2.273 cubic decimeters. 

Pouce (Paris inch). — 1 /12 or 0.083333 pied or Paris foot; 
12 lignes or Paris lines; 2.70700 centimeters. 

Pound (avoirdupois) (lb. av.) (U. S. or British). — Is the mass 
of 27.692 cubic inches of water weighed in air at 4^ C, 760 mm 
pressure; 4.464286 X 10‘^ ton (long); 5 X lO'** ton (short); 
0.0089286 hundredweight (long); 0.01 hundredweight (short); 
1.2152778 pounds (apothecary or troy); 14.5833 ounces (apoth- 
ecary or troy); 16 ounces (avoirdupois); 116.6667 drams 
(apothecary or troy); 256 drams (avoirdupois); 291.6667 penny- 
weights; 350.01 scruples; 7000 grains; 4.5359213 X 10'^ ton 
(metric); 0.4535924 kilogram; 453.5924 grams. 

Pound (apothecary or troy) (lb. ap. or t.) (U. S. or British). — 

3.6735 X lO--^ ton (long); 4.1143 X lO’^ ton (short); 0.822857 
pound (avoirdupois); 12 ounces (apothecary or troy); 13.165714 
ounces (avoirdupois); 96 drams (apothecary or troy); 210.6514 
drams (avoirdupois); 240 pennyweights; 288 scruples; 5760 
grains; 3.7324 X lO-^ ton (metric); 0.3732418 kilogram; 373.2418 
grams. 

Puncheon (British). — 70 gallons (British); 84 wine gallons; 
0.31823 cubic meter. 

Quadrant. — 1.57080 radians; 90 degrees; 5400 minutes. 
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Quart (qt.) (U, S., dry). — 1 /32 or 0.03125 bushel; 0.038889 
cubic foot; }4 or 0.125 peck; 2 pints (dry); 67.2006 cubic 
inches; 1.10120 liters; 1101.23 cubic centimeters. 

Quart (qt.) (U. S., liquid). — 0.033421 cubic foot; 34 or 0.25 
gallon; 2 pints (liquid); 8 gills; 32 ounces (fluid); 57.749 cubic 
inches; 256.00 drams (fluid); 0.946333 liter; 946.358 cubic 
centimeters. 

Quart (qt.) (British, liquid). — 14 gallon (British); 2 pints 
(liquid, British); 1.13650 liters; 1136.52 cubic centimeters. 

Quarter (U. S., mass). — 34 short ton or 500 pounds; 226.795 
kilograms. 

Quarter (U. S., mass). — }4 long ton or 560 pounds; 254.01 
kilograms. 

Quarter (British, capacity) — 8 bushels; 2.909 hectoliters. 

Quarter (British, linear). — 1 span; 34 yard; 9 inches; 22.860 
centimeters. 

Quarter (British, mass). — short hundredweight or 25 
pounds; 11.340 kilograms. 

Quarter (British, mass). — )4 long hundredweight or 28 
pounds; 12.70 kilograms. 

Quartern (British, dry), — }'2 gallon; 2273.1 cubic centimeters. 

Quartern (British, liquid). — 1/32 gallon; 142.07 cubic centi- 
meters. 

Quintal (q) (metric). — 1.96841 hundredweights (long); 220.46 
pounds; 100 kilograms; 1 X 10^ grams. 

Quintal’*^ (q) (U. S. or British). — 100 or 112 pounds. 

Quire. — 25 sheets. 

Radian. — 34^ or 0.159155 circumference or revolution; 
0.637 quadrant; 57.29578 degrees; 57° 17' 44.8"; 3437.75 min- 
utes; 2.06265 X 10^ seconds. 

Ream. — 500 sheets. 

Register Ton (British). — 100 cubic feet; 2.8317 cubic meters. 

Revolution. — 4 quadrants; 27r or 6.2832 radians; 360 degrees. 

Rod (rd.) (surveyor’s measure). — 0.003125 mile; 0.025 fur- 
long; 0.25 chain (Gunter’s); 1 perch; 5.5 yards; 16.5 feet; 25 
linlot; 198 inches; 5.029210 meters. 

Rod (rd.) (British, volume). — 1000 cubic feet; 28.317 cubic 
meters. 

♦Variable. 
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Rood (British). — or 0.25 acre; 40 square perches; 1210 
square yards; 10.117 ares or square dekameters. 

Rope (British). — 20 feet; 6.0960 meters. 

Sack (British). — 3 bushels; 0.10911 cubic meter. 

Scruples (apothecary) (s. ap. or 3). — 0.002857143 pound 
(avoirdupois) ; 0.003472222 pound (apothecary or troy) ; 0.041667 
ounce (apothecary or troy); 0.0457143 ounce (avoirdupois); 
1/3 or 0.33333 dram (apothecary or troy); 0.7314286 dram 
(avoirdupois); 0.833333 pennyweight; 20 grains; 1.2959784 
grams; 1295.9784 milligrams. 

Seam (British). — 8 bushels; 0.29095 cubic meter. 

Second (Angle) (")• — 4.84814 X 10‘® radian; 2.7778 X lO'* 
degree; 0.016667 minute. 

Second (sec) (time, mean solar). — 1.1574 X 10"® day (mean 
solar); 1.1606 X 10" ® day (sidereal); 2.7778 X lO"-* hour (mean 
solar); 0.016667 minute (mean solar); 1.00273791 seconds 
(sidereal) . 

Second (sec) (time, sidereal). — 0.997270 second (mean solar). 

Sign (s). — 30 degrees. 

Skein. — 360 feet; 109.73 meters. 

Slug. — 1 geepound; 32.174 pounds; 14.594 kilograms. 

Space, Entire (solid angle). — 4x or 12.5664 steradians. 

Span. — H fathom; 1 quarter (British, linear); 9 inches; 
22.86005 centimeters. 

Sphere (solid angle). — 2 hemispheres; 47r or 12.5664 ster- 
adians. 

Spherical Right Angle . — % or 0.125 sphere; 34 or 0.25 hemi- 
sphere; 7r/2 or 1.5708 steradians. 

Square Centimeter (cm^). — 2.47104 X 10"^ square chain; 
3.95367 X lO'fi square rod; 1.1960 X lO'^ square yard; 0.0010764 
square foot; 0.00247104 square link; 0.15500 square inch; 
1.5500 X 10® square mils; 1.9735 X 10® circular mils; 127.32 
circular millimeters; 1 X 10"^ square meter; 0.01 square deci- 
meter; 100 square millimeters. 

Square Chain (sq. ch.) (Gunter’s). — 1.5625 X 10"* square 
mile; 16 square rods; 484 square yards; 4356 square feet; 
1 X 10* square links; 6.27264 X 10® square inches; 404.6873 
square meters. 

Square Decimeter (dm®). — 15.500 square inch; 0.01 square 
meter; 100 square centimeters. 
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Square Degree. — 3.0462 X 10'^ steradian. 

Square Dekameter (dkm®). — 0.02471044 acre (U. S.); 119.60 
square yards; 1 are; 100 square meters. 

Square Foot (ft.- or sq. ft.) (U. S.).— 3.58701 X lO’S square 
mile; 2.29568 X 10'® acre; 2.29568 X 10'^ square chain; 
0.00367309 square rod; 1/9 or 0.111111 square yard; 2.29568 
square links; 144 square inches ; 9.290341 X 10'^ are; 
0.09290341 square meter; 929.0341 square centimeters. 

Square Foot (ft.*’ or sq. ft.) (British). — 0.09290289 square 
meter. 

Square Hectometer (hm^). — 2.471044 acres (U. S.); 2.471058 
acres (British); 1 X 10^ square meters. 

Square Inch (in.^ or sq. in.) (U. S.). — 1.59423 X 10‘« square 
chain; 1/144 or 0.0069444 square foot; 1/1296 or 0.000771005 
square yard; 0.0159423 square link; 1 X 10® square mils; 1.27324 
X 10® circular mils; 6.4516258 X lO''* square meter; 6.4516258 
square centimeters; 645.16258 square millimeters. 

Square Inch (in.^ or sq. in.) (British). 6.4515898 square 
centimeters. 

Square Kilometer (km^). — 0.3861006 square mile (U. S.); 
247.1044 acres (U. S.); 247.1058 acres (British); 1.1960 X 10® 
square yards; 1.0764 X 10^ square feet; 1 X 10® square meters. 

Square Link (li.^ or sq. li.) (Gunter’s). — 1 X 10" ® acre; 
1 X 10"* square chain; 0.0016 square rod; 0.0484 square yard; 
0.4356 square foot; 62.7264 square inches; 0.040469 square 
meter; 404.69 square centimeters. 

Square Meter (m^). — 3.8610 X 10" ^ square mile; 2.471044 X 
10’4 acre (U. S,); 2.471058 X 10"* acre (British); 0.00247104 
square chain (Gunter’s); 0.039537 square rod; 1.195985 square 
yards (U. S.); 1.195992 square yards (British); 10.76387 square 
feet (U. S.); 10.76390 square feet (British); 24.7104 square 
links (Gunter’s); 1550.0 square inches; 1 X 10'® square kilo- 
meter; IX 10‘* hectare or square hectometer; 0.01 are; 1 centare 
1 X 10^ square centimeters; IX 10® square millimeters. 

Square Mil. — 1 X 10”® square inch; 1.2732 circular niils; 
6.4516 X 10”® square centimeter; 6.4516 X 10"* square milli- 
meter. 

Square Mile (mi.® or sq. mi.). — 640 acres; 6400 square 
chains; 1.02400 X 10® square rods; 3.0976 X 10® square yards; 
2.78784 X 10^ square feet; 2.589998 square kilometers; 258.9998 
hectares; 2.589998 X 10® square meters. 

Square Millimeter (mm®) .-^.001 5500 square inch; 1550.0 
square mils; 1973.5 circular mils; 1 X 10‘® square meter; 0.01 
square centimeter; 1.2732 circular millimeters. 
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Square Perch (British* At U; S.)-— J^ieO or 0^25 Atere; 
30.26 square yards; 25.293 square meters. 

Square Pole (British). — ^30.25 square yards. 

Square Rod (rd. « or sq. rd.).— 9.765625 X 10“® rntte; ().6iQ625 
acre; 0.0625 square chain (Gunter's)'; 30.25 square yait^; 
272.25 square feet; 625 square links (Gunter's); 3.9204 X 10* 
square inches; 0.0025293 hectare or square hectometer; '25 .293 
square meters or centares. ^ 

Square Yard (yd. * or sq. yd.) (tJ. S.).-~3.22831 X lO"’ squ^e 
mile; 2,06612 X 10** acre; 0.00206612 square chainrO .0330579 
square rod or square perch; 9 square feet; 20.6612 square link 
1296 square inches; 8.36131 X 10'* hectare; 0.0083613 square 
dekameter or are; 0.83613 square meter or centare; 8361.31 
square centimeters. 

Square ^ard (yd. » or sq. yd.) (British).— 2.0661 X 10'* acre 
(British); 8.2645 X 10'* rood (British); 0.836126 square meter. 

Steradian. — 34^ of the solid angle around a point; 0.07958 
sphere; 0.15916 hemisphere; 0.6366 spherical right angle; 3282.8 
square degrees. 

Stere (s). — 0.1 dekastere; 1 cubic meter; 10 decisteres; 999.973 
liters. 


Stone (British). — 14 pounds (avoirdupois); 6.350 kilograms. 
Strike (British).— 2 bushels (dry); 0.072738 cubic meter. 

T^se (Prench).i— 6 Paris feet; 1:9490365 meters 0egal, 1799); 
1 .949090 meters (measured, 1887) . 

Ton (long) (tn. 1.} (U. S. or British).— 1.12000 tons (short); 
22.400 himdredweights (short); 2240 pounds (avoirdupois); 
2722.22 pounds (apothecary or troy); 3.5840 X 10* ounces 
(avoirdupois); 1.0160470 metric tons; 1016.0470 kil^ams. 


Ton (short) (tn. sh.) (U. S.).— 0.89286 ton (long); 20 hundred- 
weights (short); 2000 pounds (avoirdupois); 2430.56 poimds 
(apothecary or troy); 2.916666 X 10* ounces (apothecary or 
troy): 3.2000 X 10* ounces (avoirdupois); 0.907185 ton (metric); 
907.185 kilograms. 


Tonne (t) (metric ton, millier).— 0.984206 ton Oong); 1.10231 
tons (short); 22.046223 hundredweights (short); 2204.62 tmunds 
(avoirdupois); 2679.23 ppunds (apothecary or troy); 3.527396 X 
10* ounces (avoirdupois); 1000 kilograms; 1 X 10* grams. 

Township (U. S.). — ^36 square miles; 2.3040 X 10* square 
yards; 93.240 square kilometers. 


Tun. — 252 gallons. 

Wfeek (wk.).— 168 hours; 1.0080 X 10* minutes; 6.04800 XIO* 
seconds. 
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Wey (British^ capacity). — *40 bttaheb. 

Wey (British, mass). — *252 pounds. 

Yard (yd.) (U. S.).— 5.68182 X 10‘* mUe; 0.00454545 fur- 
long; 0.0454545 dbain (Gunter’s); 0.181818 rod; 3 feet; 4.54545 
lin]& (Gunter’s); 36 inphes; 3600/3937 or 0.91440183 meter; 
61.440183 centimeters. 

Yard (yd.) (British). — 0.18182 pole (British); 4 quarters 
(British, linear); 0.9143992 meter (present legal equivalent of 
Imperial yard); 91,43992 centimeters; 1.420212 X 10® wave 
lengths of red line of cadmium. 

Year (yr.) (leap).— 366 days; 8784 hours. 

Year (yr.) (tropical, mean]solar). — ^365.2422 day (mean solar); 
8765.8128 hours (mean solar); 3.15569 X 10^ seconds (mean 
solar). 

Year (yr.) (sidereal). — 365.256 days (mean solar); 8766.144 
hours. (mean solar). 

♦Variable. 


Reciprocal Units 

X per Angstrom » 1 X 10® x per centimeter. 

X per circular mil » 1.9735 X 10® x per square centimeter. 

X per circular millimeter » 127.324 x per square centimeter. 
X per circumference » 0.159155 x per radian. 

X per cubic foot » 3.5314 X 10’® x per cubic centimeter. 

X per cubic inch » 0.061023 x per cubic centimeter. 

X per cubic yard » 1.3079 x per cubic meter. 

X per day (mean solar) « 1.15741 X 10’® x per second (mean 
solar) . 

X per degree « 57.29578 x per radian. 

X per entire space = 0.079577 x per steradian. 

X per foot » 0.032808 x per centimeter. 

X per gallon (British) « 2.1997 X 10*® x per cubic centimeter. 
X per gallon (U. S.) = 2.6417 X 10’® x per cubic centimeter. 
X per grain » 0.01543236 x per milligram. 

X per hemisphere ~ 0.15916 x per steradian. 

X per hour (mean solar) » 2.77778 X 10’® x per second (mean 
solar). 



UNITS AND CONTERSION FACTORS (ColitiBiied) 

X per Inch » 0.39370 x per centimeter. 

X per liter = 9.9997 X 10~^ x per cubic centimeter. 

X per micron * 1.0000 X 10< a; per centimeter. 

X per mil = 393.70 x per centimeter. 

X per mile ~ 0.62137 x per kilometer. 

X per minute = 3437.75 x per radian. 

X per minute (mean solar) « 0.0166667 x per second (mean 
solar). 

X per ounce (avoirdupois) = 0.035274 x per gram. 

X per ounce (apothecary or troy) = 0.032151 x per gram. 
a;per ounce (fluid, British) = 0.035195a;per cubic centimeter, 
a; per ounce (fluid, U. S.) = 0.033814 a? per cubic centimeter. 
X per pound (avoirdupois) = 0.00220462 x per gram. 

X per quart (dry, U. S.) == 9.0808 X 10“'* x per cubic cepti- 
ineter. 

X per quart (liquid, U. S.) =0.0010567 a; per cubic centimeter. 
X per quart (British) = 8.7988 X 10“^ per cubic centimeter. 
X per second = 2.06265 X 10® a? per radian, 
ar per second (sidereal) = 1.002738 x per second (mean solar). 
X per square degree = 3282.8 x per steradian. 

X per square foot = 0.0010764 x per square centimeter, 

X per square inch = 0.15500 x per square centimeter. 

X per square meter = 1 X 10“^ x per square centimeter. 

X per square mile = 0.38610 x per square kilometer. 

X per square millimeter = 100.0000 x per square centimeter. 
X per square yard = 1.19599 X 10“^ a: per square centimeter. 
X per ton (2000 pounds) = 0.00110231 x per kilogram. 

X per ton (2240 pounds) = 9.8421 X 10^ x per kilogram. 

X per year (mean solar) = 0.00273781 x per day (mean 
solar) = 3.16888 X 10“* x per second (mean solar), ‘ , ; 

Velocity [Zri] 

Centimeter per second. — 3.728 X 10“^ mile per minute; 
0.02237 mile per hour; 0.032808 foot per second; 0.03600 kilo- 
meter per hour; 0.6000 meter per minute; 1.9685 feet, per 
minute. 


2385 



UNITS AND CONTEBSION FACTORS (Continued) 

Degree per second. — 0.002778 revolution per second ; 
0.017453 radian per second; 0.1667 revolution per minute. 

Foot per minute. — 0.006080 meter per second; 0.011364 mile 
per hour; 0.016667 foot per second; 0.01829 kilometer per hour; 
0.3048 meter per minute; 0.5080 e(‘ntimeter per second. 

Foot per second. — 0.011364 mile per minute; 0.6921 knot 
per hour; 0.6818 mile per hour: 1.0973 kilometers per hour; 
18.29 meters per minute; 30.4801 centimeters per second. 

KUometer per hour. — 0.016667 kilometer per minute: 
0.27778 meter per second; 0.5396 knot: 0.6214 mile per hour; 
0.9113 foot per second; 16.67 meters per minute: 27.7778 centi- 
meters per second; 54.68 feet per minute. 

Kilometer per minute. — 0.6215 mile per minute; 37.284 
miles per hour; 60 kilometers per hour; 1666.7 centimeters per 
secona; 3280.8 feet per minute. 

Knot. — 1 nautical mile per hour; 1.1516 miles per hour; 
1.689 feet per second; 1.853 kilometers per hour; 51.48 centi- 
meters per second; 6080.20 feet per hour. 

Meter per minute.— 0.03728 mile per hour; 0.05468 foot per 
second; 0.06 kilometer per hour; 1,6667 centimeters per sec- 
ond; 3.281 feet per minute. 

Meter per second. — 0.03728 mile per minute; 0.06000 kilo- 
meter per minute; 2.2369 miles per hour; 3.281 feet per second; 
3.600 kilometers per hour; 196.8 feet per minute. 

Mile per hour. — 0.016667 mile per minute; 0.8684 knot; 
1 .4667 feet per second; 1,6093 kilometers per hour: 26.82 meters 
per minute; 44.7041 centimeters per second; 88 feet per minute. 

Mile per minute. — 52.104 knot; 1.609 kilometers per min- 
ute; 60 miles per hour; 88 feet per second; 2682.2 centimeters 
per second. 

Radian per second. — 0.1592 revolution per second; 9.549 
revolutions per minute; 57.296 degrees per second. 

Revolution per day.— 7,2722 X 10“" radian per second. 

Revolution per minute (R.P.M.). — 0.01667 revolution per 
second; 0.10472 radian per second : 6 degrees per .second. 

Revolution per second* — 6.2832, radians per second; 60 
revolutions per minute; 360 degrees per second. 

Velocity of light. — 2.9986 X 10'® centimeters per second. 
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Acceleration [I 

Centimeter per second per second. — 0.02237 mile per hour 
per second; 0.03281 foot per second per second; 0.03600 kilo- 
meter per hour per second. 

Foot per second per second. — 0.304801 meter per second per 
second; 0.6818 mile per hour per second; 1.097 kilometer per 
hour per second; 30.4801 centimeter per second per second. 

Gravity, standard. — 32.174 feet per second per second; 
980.665 centimeters per second per second. 

Kilometer per hour per second. — 0.27778 meter per second 
per second; 0.6214 mile per hour per second; 0.9133 foot per 
second per second; 27.778 centimeters per second per second. 

Meter per second per second. — 2.237 miles per hour per 
second; 3.2808 feet per second per second; 3.600 kilometers per 
hour per second; 100.00 centimeters per second per second. 

Mile per hour per minute. — 0.74507 centimeter per second per 
second. 

Mile per hour per second. — 0.44704 meter per second per 
second; 1 .467 feet per second per second; 1 .609 kilometers per 
hour per second; 44.704 centimeters per second per second. 

Radians per second per second. — 0.1592 revolution per sec- 
ond per second; 9.549 revolutions per minute per second; 572.96 
revolutions per minute per minute. 

Revolution per minute per second. — 0.10420 radian per sec- 
ond per second. 

Revolution per minute per minute. — 2.778 X 10’^ revolution 
per second per second; 0.0017453 radian per second per second; 
0.01667 revolution per minute per second. 

Revolution per second per second. — 6.2832 radians per sec- 
ond per second; 60 revolutions per minute per second; 3600 
revolutions per minute per minute. 


Density [m ] 

Demal. — 1 gram equivalent per cubic decimeter. 

Grain per cubic foot. — 2.288 grams per cubic meter. 

Gram per cubic centimeter. — 3.405 X 10’^ pound per mil- 
toot; 0.03613 pound per cubic inch; 8.3452 pounds per gallon 
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(U. s.); 10.022 pounds per gallon (British); 62.43 pounds per 
cubic foot. 

Gram per cubic meter. — 0.437 grains per cubic foot. 

Gram per milliliter. — (Numerically equal to specific gravity 
t®/4®); 0.999973 gram per cubic centimeter. 

Kilogram per cubic meter. — ^3.613 X 10’® pound per cubic 
inch; 0.001 gram per cubic centimeter; 0.06243 pound per cubic 
foot. 

Mercury at 0®C. — 13.5951 grams per cubic centimeter 
(Internationally accepted conventional value to be used in 
expressing pressures in terms of columns of mercury.) 

Pound per cubic foot.— 5.787 X 10"* pound per cubic inch; 
0.016018 gram per cubic centimeter; 16.018 kilograms per cubic 
meter. 

Pound per cubic inch. — ^27.680 grams per cubic centimeter; 
2.768 X 10* kilograms per cubic meter. 

Pound per mil foot.— 2.9369 X 10« grams per cubic centi- 
meter. 

Pound per gallon (U. S.). — 0.119826 gram per cubic centi- 
meter. 

Pound per gallon (British).— 0.099776 gram per cubic centi- 
meter. 

Slug per cubic foot. — 0.5154 gram per cubic centimeter. 


Mass Concentration 

Gram per metric ton. — 1.0000 milligram per kilogram. 

Gram per ion (2000 pound). — 1.1023 milligrams per kilo- 
gram. 

Gram per ton (2240 pound).— -0.9842 milligram per kilogram. 

Karat (1 of gold to 24 of mixture). — 41.667 milligrams per 
gram. 

Milligram per assay ton (Equals one troy ounce per 2000 
pound (avoirdupois).) — 34.276 milligrams per kilogram. 

Milligram per kilogram. — 0.002 pound (avoirdupois) per ton 
(2000 pound); Oj 029175 milligram per assay ton; 0.0320(W 
ounce (avoirdupois) . per ton (2000 pound); I gram per metric 
ton. 

Ounce (uToirdupois) per ton (2000 pcnuid.). — 31.2500 milli- 
grama per kilogram. 
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Ounce (ay<4rdttpois^ per ton (2240 pound), — ^27.9018 mMi- 
grams per kilogram. 

Pound (avoirdupois) per ton (2000 pound). — 500.000 milli- 
grams per kilogram. 

Pound (avoirdupois) per ton (2240 pound). — 446.429 milli- 
grams per kilogram. 


Plow 

Cubic centimeter per second. — 0.0021186 cubic foot per 
minute. 

Cubic foot per minute. — 0.1247 gallon per second; 0.4720 
liter per second; 62.4 pounds of water per minute; 472.0 cubic 
centimeters per second. 

Cubic foot per second. — 2.2222 cubic yards per minute; 
448.83 gallons per minute; 1699.3 liters per minute. 

Cubic yard per minute. — 0.45 cubic foot per second; 3.367 
gallons per second; 12.74 liters per second. 

Gallon per second. — 0.297 cubic yard per minute; 8.0192 
cubic feet per minute. 

Gallon per minute. — 0.002228 cubic foot per second; 0.06308 
liter per second. 

Liter per minute. — 5.885X 10“^ cubic foot per second; 0.004403 
gallon per second. 

Liter per second. — 0.078493 cubic yard per minute; 2.12 
cubic feet per minute; 15.85 gallons per minute (U. S.). 

Miner’s Inch. — 1,2 cubic feet per minute. 

Pounds of water per minute. — 0.01603 cubic foot per minute. 


Force [mlt~^] 

Conversion factors between the absolute and gravitational 
units of force, torque, energy and power are dependent on the 
value of g, the acceleration due to gravity. The standard 
value of g adopted by the International Committee on Weights 
and Measures is 980.665 cm / sec*. This value or its equiva- 
lent, 32.174 ft. /sec*, is used except where otherwise noted. 

Dyne.— 2 .248 1X10“ « pound weight; 7.2330X10“® poundal; 
0.0010197 gram weight; 0.015737 grain weight. 

Grain weight. — 63.546 dynes. 

Gram weight— 0.070932 poundal; 980.665 dynes. 
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Kilogram weight.— ^70.932 poundals; 9.80665X10^ dynes. 

Poundal. — 0.031081 pound weight; 14.098 grams weight; 
1.3825X10* dynes. 

Pound weight. — 32.174 poundals; 453:59 grams weight; 
4.4482X10® dynes. 

Ton weight (2000 pound). — 8.8964X10* dynes. 

Ton weight (2240 pound). — 9.9640X10® dynes. 


Reciprocal Force [ m -^ Z 

X per gram weight= 0.0010197 x per dyne. 

X per poundal= 7.2330X10*® x per dyne. 

X per pound weight= 2.2481X10*® a: per djme. 


Pressure [m t~^] 

Atmosphere (normal). — Pressure exerted by 76 cm of Hg, 
density 13.5951 g/cm®, (/= 980.665 cm /sec*; 0.0073480 ton 
(2000 pound) per square inch; 1.0133 bars; 1.0581 tons (2000 
pound) per square foot; 14.696 pounds per square inch; 29.921 
inches of mercury at 32 ® F; 33.899 feet of water at 39.1 ® F; 760 
millimeters of mercury at 0° C; 1033.2 grams per square centi- 
meter; 2116.2 pounds per square foot; 1.0332X10* kilograms 
per square meter; 1.01325X10® dynes per square centimeter. 

Bar. — 0.98692 atmosphere; 14.504 pounds per square inch, 
1.01971X10* kilograms per square meter; 1.000X10® dynes per 
square centimeter. (This value accords with the only interna- 
tionally accepted use of this term; but “bar'* has also been used 
to denote a pressure of one dyne per square centimeter) . 

Barye. — 1 .0000 dyne per square centimeter. 

Centimeter of mercury at 0°C. — 0.013158 atmosphere; 
0.19337 pound per square inch; 0.44604 foot of water; 27.845 
pounds per square foot; 135.95 kilograms per square meter; 
1.33322X10* dynes per square centimeter. 

Centimeter of water at 4°C. — 980.638 dynes per square centi- 
meter. 

Dyne per square centimeter. — 9.8692X10"^ atmosphere; 
1X10‘« bar; 1.4504X10'® pound per square inch; 2.9530X10'® 
inch of mercury at 32 °P; 4.0148X10'* inch of water at 4°C; 
7.5006X10'* millimeter of mercury; 0.00101971 gram per square 
centimeter; 0.00101974 centimeter of water at 4°C; 0.0020886 
pound per square foot; 0.0101971 kilogram per square meter. 

Foot of water at 4°C or S9.1®P. — 0.029499 atmosphere; 
0.43352 pound per square inch; 0.88265 inch of mercury at 
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32 °F; 62.426 pounds per square foot; 304.79 kilograms ber 
square meter. 

Gram (weight) per square centimeter. — 0.6784X10"'* atmo6> 
phere; 0.014223 pound per square inch; 0.73556 millimeter of 
mercury at 0°C; 2.0482 pound per square foot; 10 kilograms 
per square meter; 980.665 dynes per square centimeter. 

Inch of mercury at 32 °F.— 0.033421 atmosphere; 0.49116 
pound per square inch; 1.13299 feet of water at 39.1 °F; 13.595 
inches of water at 4°C; 70.727 pounds per square foot; 345.31 
kilograms per square meter; 3.38639X10^ dynes per square 
centimeter. 

Inch of water at 4 ®C.— 0.0024583 atmosphere; 0.036136 
pound per square inch; 0.073554 inch of mercury; 0.57818 ounce 
per square inch; 5.2022 pounds per square foot; 25.399 kilo- 
grams per square meter; 2490.82 dynes per square centimeter. 

Kilogram (weight) per square centimeter. — 14.223 pounds 
per square inch; 73.556 centimeters of mercury at 0®C; 980,665 
dynes per square centimeter. 

Kilogram (weight) per square meter. — 9.6784X10"^ atmos- 
phere; 0.0014223 pound per square inch; 0.0028959 inch of mer- 
cury; 0.0032809 foot of water; 0.073556 millimeter of mercury; 
0.1 gram per square centimeter; 0.20482 pound per square foot; 
98.0665 dyne per square centimeter. 

Kilogram (weight) per square millimeter. — 0.71114 ton (2000 
pounds) per square inch; 1X10« kilograms per square meter; 
9.80665X10^ dynes per square centimeter. 

Millimeter of mercury at 0°C. — 0.0013158 atmosphere; 
0.019337 pound per square inch; 1,3595 grams per square centi- 
meter; 2.7845 pounds per square foot; 13.595 kilograms per 
square meter; 1333.22 dynes per square centimeter. 

Ounce (weight) per square inch. — 0.0625 pound per square 
inch; 4309.2 dynes per square centimeter. 

Pound (weight) per square foot. — 4.7254X10"* atmosphere; 
4.7880X10"* bar; 0.0069445 pound per square inch; 0.016018 
foot of water at 39.1 °F; 0.35913 millimeter of mercury at O^C; 
0.48824 gram per square centimeter; 4.8824 kilograms per 
square meter; 478.80 dynes per square centimeter. 

Pound (weight) per square inch. — 5X10"* ton (2000 pound) 
per square inch; 0.068046 atmosphere; 0.068947 bar; 0.070^7 
kilogram per square centimeter; 2.0360 inches of mercury at 
32 “F; 2.3066 feet of water at 39.1 °F; 5.1715 centimeters of 
mercury at 0°C; 27.673 inches of water at 4°C; 51.715 milli- 
meters of mercury; 70.307 grams per square centimeter; 703.07 
kilograms per square meter; 6.8947X 10* dynes per square 
meter. 
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Ton (2000 pound) (weickt) per square foot. — 0.94509 atmos- 
phere; 13.889 pounds per square inch; 9764.8 kilograms per 
square meter; 9.5760X10® dynes per square centimeter. 

Ton (2240 pound) (weight) per square foot. — 10.7251X10® 
dynes per square centimeter. 

Ton (2000 pound) (weight) per square inch. — 1.4062 kilo- 
grams per square millimeter; 2000 pounds per square inch; 
1.4062X10® kilograms per square meter; 1.3789X10® dynes per 
square centimeter. 

Ton (2240 pound) (weight) per square inch. — 1.5749 kilo- 
grams per square millimeter; 152.42 atmospheres; 1.5444X10* 
dynes per square centimeter. 


Work and Energy [m P 

British thermal unit (mean) (BTU). — 2.930X10“* kilowatt- 
hour; 3.9292X10“* horse power-hour; 0.25198 kilogram-calorie 
or large calorie (mean); 0.2930 watt-hour; 10.409 liter-atmos- 
pheres; 107.56 kilogram-meters; 251.98 gram-calories (mean); 
777.97 foot-pounds; 1054.8 joules (absolute); 0.3676 cubic foot- 
atmospheres; 2.5030X10* foot-poundals; 1.0548 X 10'® ergs. 

British thermal unit (39 ®F) (BTU). — 1060.4 joules (absolute). 

British thermal unit (60 °F) (BTU). — 1054.6 joules (absolute). 

Calorie. — See gram-calorie or kilogram-calorie. 

Centigrade thermal unit (15 ®C) (CTU). — 1898.3 joules (abso- 
lute). 

Centimeter-dyne. — See erg. 

Centimeter-gram force. — See gram-centimeter. 

Cheval-Tapeur heure. — 2.6478X10® joules (absolute). 

Cubic centimeter-atmosphere (normal). — 0.101325 joule (ab- 
solute) . 

Cubic foot atmosphere. — 2.7203 British thermal unit 
(mean); 28.313 liter-atmospheres; 292.59 kilogram-meters; 
680.74 gram-calories (mean); 2116.3 foot-pounds; 2869.4 joules 
(absolute) . 

Erg. — 2.3889X10*'' kilogram-calorie (mean); 9.4805X10“" 
British thermal unit (mean); 1.0197X10'* kilogram-meter; 
2.3889X10“* gram-calorie (mean); 7.3756X10“* foot-pound; 
1X10“’ joule; 2.3730X10“* foot-poundal; 0.0010197 gram- 
centimeter; 1 dyne-centimeter. 

Foot-Pound.~3 .7662X10"’ kilowatt-hour; 5.0505X10"’ horse 
power-hour; 3.2389X10'* kilogram-calorie (mean); 3.7662X10"* 
watt-hour; 4.7253X10“* cubic foot-atmosphere; 0.0012854 Brit- 
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ish thermal unit (mean); 0.013381 liter^tmosphere; 0.138254» 
kilogram-meter; 0.32389 gram-calorie (mean); 1.35582 jotde 
(absolute); 32.174 foot-poundals; 1.3825X10^ gram-centime- 
ters; 1.35582X10^ ergs or centimeter-dynes. 

Foot-poundal. — 3.9952X10“® British thermal unit (mean); 
4.1589X10“^ liter-atmosphere (normal); 0.0042972 kilogram- 
meter; 0.010067 gram-calorie; 0.031081 foot-pound; 0.042140 
joule; 4.21402X10® ergs. 

Gram-calorie (mean). — 1 .5593X 10“ ® horse power hours; 0.001 
kilogram-calorie; 0.0011628 watt-hour; 0.001459 cubic foot- 
atmosphere; 0.0039685 British thermal unit (mean); 0.041311 
liter-atmosphere; 0.42685 kilogram-meter; 3.0874 foot-pounds; 
4.186 joules (absolute); 99.334 foot-poundals. 

Gram-calorie (15 °C). — 4.185 joules (absolute). 

Gram-calorie (20 X). — 4.181 joules (absolute). 

Gram-centimeter. — 2.3427X10“* kilogram-calorie (mean); 
9.2972X10“® British thermal unit (mean); IX 10“ ® kilogram- 
meter; 2.3427X10“® gram-calorie (mean); 7.233X10“® foot- 
pound; 9.80665X10“® joule (absolute^ 980.7 ergs. 

Horse power hour. (IP hr. or h. p. hr.). — 0.7457 kilowatt- 
hour; 641.30 kilogram-calories (mean); 745.7 watt-hours; 2545.0 
British thermal units (mean); 2.7374X10® kilogram-meters; 
1.9800X10® foot-pounds; 2.6845X10® joules (absolute). 

Horse power hour (electrical, U. S. & British). — 2.6856X10® 
joules (absolute). 

International volt (v) electronic charge). — 1.5927Xl0"i® joule 

(absolute) . 

International volt (v) Faraday. — 9.6541X 10^ joules (absolute). 

Joule (absolute). — 2.778X10“’ kilowatt-hour; 3.725X10“’ 
horse power-hour; 2.3889X10““* kilogram-calorie (mean); 2.778X 
10“* watt-hour; 3.485X10““* cubic foot-atmosphere; 9.480X10“® 
British thermal unit (mean); 0.009869 liter-atmosphere; 0.10197 
kilogram-meter; 0.23889 gram-calorie (mean); 0.23895 gram- 
calorie at 15 °C; 0.23918 gram-calorie at 20 °C; 0.73756 foot- 
pound; 0.999680 joule (International); 1 watt-second; 23.730 
foot-poundals; 1.0197X10® gram-centimeters; 1X10’ ergs. 

Joule (International) (v). — 1.00032 joule (absolute). 

Kilogram-calorie or large calorie (mean). — 0.0011628 kilo- 
watt-hour; 0.0015593 horse power-hour; 1.1628 watt-hour; 
3.9685 British thermal units (mean); 426.85 kilogram-meters; 
1000 small or gram-calories; 3087,4 foot-pounds; 4186 joules; 
4.2686X10’ gram-centimeters; 4.186X10'® ergs. 

Kilogram-meter. — 2.7235X10’® kilowatt hour; 3. 6530X10“* 
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horse power-hour; 0.0027236 watt-hour; 0.0034177 cubic foot- 
atmosphere; 0.0092972 British thermal unit (mean); 0.096782 
liter-atmosphere; 2.3427 gram-calories (mean); 7.2330 foot- 
pounds; 9.80665 joules (absolute); 232.71 foot-poundals; IXIO^ 
gram-centimeters; 9.80665X10’ ergs. 

Kilowatt-hour. — 1.3410 horse power-hours; 1000 watt-hours; 
3413.0 British thermal units (mean); 3.6710X10® kilogram- 
meters; 8.6001X10® gram-calories (mean); 2.6552X10® foot- 
pounds; 3.6000X10® joules (absolute). 

Large Calorie . — See kilogram-calorie. 

Liter-atmosphere (normal) .—3 .7745X10“® horse power-hour; 
0.035319 cubic foot-atmosphere; 0.09607 British thermal unit 
(mean); 10.333 kilogram-meters; 24.206 gram-calories (mean); 
74.735 foot-pounds; 101.328 joules (absolute); 2404.5 foot- 
poundals. 

Liter-atmosphere (lat. 45% g= 980.616) .—101.323 joules 
(absolute) . 

Megalcrg.— 1X10® ergs. 

Meter-kilogram . — See kilogram-meter. 

Watt-hour. — 0.001 kilowatt-hour; 0.0013410 horse power- 
hour; 0.86001 kilogram-calorie (mean); 3.4130 British thermal 
units (mean); 367.10 kilogram-meters; 860.01 gram-calories 
(mean); 2655.3 foot-pounds; 3600 joules. 


Power [m P 

British thermal unit (BTU) (mean) per minute.— 0.023575 
horse power; 17.580 watts (absolute). 

British thermal unit (BTU) (mean) per second. — 1.4145 horse 
power; 1054.8 watts (alDsolute^. 

British thermal unit (BTU) (39 °F) per second. — 1060.4 watts 
(absolute) . 

British thermal unit (BTU) (60 °P) per second.— 1054.6 watts 
(absolute) . 

Cheval-vapeur. — For electrical purposes usually used as 736 
watts. See Force de cheval. 

Erg per second.— IX 10“i® kilowatt; 1.3412XlO“i® horse pow- 
er; 1 .4333X 10" * kilogram-calorie (mean) per minute; 5.688X 10" • 
British thermal unit (mean) per minute; 7.3756X10"® foot- 
pound per second; .1X10"’ watt; 4.4254X10“® foot-pound per 
minute; 1 dyne-centimeter per second. 

Foot-pound per minute. — 2.2597X10“® kilowatt; 3.0303X10"® 
horse power; 3.072X10“® horse power (metric); 3.2389X10"® 
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kilogram-calorie (mean) per minute; 0.0012854 British thermal 
unit (mean) per minute; 0.016667 foot-pound per second; 
0.022597 watt. 

Foot-pound per second.— 0.0013558 kilowatt; 0.0018182 
horse power; 0.019433 kilogram-calorie (mean) per minute 
0.077124 British thermal unit (mean) per minute; 1.35582 watt 
(absolute) . 

Force de cheval (cheval-vapeur). — See horse power (metric). 

Gram-centimeter per second. — 9.80665X10"® watt (abso- 
lute). 

Hectowatt. — 100 watts. 

Horse power (h. p. or IP). — 0.70696 British thermal unit 
(mean) per second; 0.7452 kilowatt (^=980); 0.74570 
(^=980.665) kilowatt; 1.0139 horse power (metric) or cheval- 
vapeur; 10.688 kilogram-calories (mean) per minute; 42.418 
British thermal units (mean) per minute; 550 foot-pounds per 
second; 745.2 watts (^=980); 745.70 watts (flf«980.666); 
3.3000X10® foot-pounds per minute. 

Horse power, electrical (U. S. & British). — 746.00 watt (abso- 
lute) (Commonly used in rating electrical machinery) . 

Horse power, metric (cheval vapeur). — 0.98632 horse power 
(U. S.); 75 kilogram-meters per second; 735.499 watts; 3.2549X 
10® foot-pounds per minute. 

Kilogram-calorie (mean) per minute. — 0.093557 horse power; 
51.457 foot-pounds per second; 69.767 watts. 

Kilogram calorie (mean) per second. — 4.186 kilowatts. 

Kilogram-meter per second. — 9.80665 watts (absolute). 

Kilowatt. — 0.23889 kilogram-calorie (mean) per second; 
0.94827 British thermal unit (mean) per second; 1.3410 horse 
power; 1.3597 horse power (metric); 14.333 kilogram-calories 
(mean) per minute; 56.896 British thermal unite (mean) per 
minute; 737.56 foot-pounds per second; 1000 watte; 4.4254X10® 
foot-pounds per minute; 2.6552X10® foot-pounds per hour. 

Lumen. — 0.001496 watt. 

Metric horse power. — See horse power, metric. 

Watt (absolute). — 0.001 kilowatt; 0.0013410 horse power; 
0.0013596 force de cheval or horse power (metric); 0.01433 kilo- 
gram-calorie (mean) per minute; 0.056896 British thermal unit 
(mean) per minute; 0.73756 foot-pound per second; 1 joule per 
second; 44.254 foot-pounds per minute; 1X10^ ergs per second. 

Watt (International) (v). — 1.00032 watt (absolute). 

Watt of maximum visibility radiation. — 668 lumens. 



TJNITS AND CONVERSiON FACTORS (Continued) 
Action [m P 

Calorie (15 ®C) second. — 6.3854X108* quanta. 

Calorie (15°C) second/ No *—1.0535X10'® quanta. 

Joule second. — 1.5258X10** quanta. 

Joule second / No*. — 2.5173X10® quanta. 

Planck’s quantum. — 6,554X10"^^ erg second. 

Volt electronic-charge second. — 2.4292X10'^ quanta. 

Volt faraday second. — 1.4724X10** quanta. 

*No denotes Avogadro’s number, the number of molecules 
per gram mole. 


Torque or Moment of Force [m P 

Dyne-centimeter. — 1 .0197X 10’ * kilogram-meter; 7 .3757X 
10" * pound-foot; 8.8511X10"^ pound-inch; 2.3731X10"® poundal- 
foot. 

Kilogram-meter. — 9 .8066X 10 ^ dyne-centimeters . 

Pound-foot. — 1 .3558X 10^ dyne-centimeters. 

Poundal-foot. — 4 .2 140X 10 ® dyne-centimeters . 

Pound-inch. — 1 .1298X 10 * dyne-centimeters. 

Moment of Area [P ] 

Square centimeter-centimeter squared. — 0.02402 square inch- 
inch squared. 

Square foot-foot squared. — 2.074X10^ square inch-inch 
squared. 

Square inch-inch squared. — 4.823X10'® square foot-foot 
squared; 41.62 square centimeter-centimeter squared. 


Moment of Inertia [m P] 

Gram-centimeter squared (g cm^). — 2.3730X10’® pound-foot 
squared; 3.4172X10“^ pound-inch squared. 

Kilogram-centimeter squared. — 0.0023730 pound-foot squar- 
ed; 0.3417 pound-inch squared. 

Pound-foot squared. — 144 pound-inches squared; 421.40 kilo- 
gram-centimeters squared; 4.2140X10® gram-centimeters 
squared. 

Pound-inch squared. — 0.006945 pound-foot squared; 2.9264 
kilogram-centimeters squared; 2926.4 gram-centimeters squared. 
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Thermal Units 
Temperature 

Degree Centigrade (°C). — 0.8 or 4 / 5 degree Reaumur; 1.00 
degree absolute, Kelvin; 1.8 or 9/5 degrees Fahrenheit. 

Degree Fahrenheit (°F). — 0.44444 or 4/9 degree Reaumur; 
0.55556 or 5/9 degree Centigrade. 

Degree Reaumur ( °R).— 1.25 or 5 /4 degrees Centigrade; 2.25 
or 9/4 degrees Fahrenheit. 

Temperature, absolute Centigrade or Kelvin (K) scale. — 

x°K=T^C+273.18. 

Temperature, degrees Centigrade (®C). — x°C=5/9 (T®F — 
32);x°C=5/4T°R. 

Temperature, degrees Fahrenheit (®F). — x®F«9/5 T°C4*32; 
x'^F=9/4T°R+32. 

Temperature, degrees Reaumur (®R). — x®R=»4 /9 (T®P— 32); 

a;°R=4/5T°C. 


Thermal Capacity of a Substance 

British thermal unit (mean) per pound per ®P. — 1 gram- 
calorie per gram per ®C; 4.186 joules per gram per ®C. 

Gram-calorie (mean) per gram per ®C. — 1 British thermal 
unit (60 °F) per pound per °F; 4.186 joules per gram per °C. 

Joule per gram per ®C. — 0.2389 gram-calorie (mean) per 
gram per ®C; 0.2389 British thermal unit (mean) per pound 
per ®F. 


Thermal Capacity of a Body, Water Equivalent 

British thermal unit (60 °F) per ®F. — 453.59 gram-calories 
per ®C; 1898.3 joules per ®C. 

Gram-calorie (15®) per ®C. — 0.0022046 British thermal unit 
(60 ®F) per ®F; 4.185 joules per ®C, 

Joule per °C. — 5.268X10“^ British thermal unit (60 ®F) per 
®F; 0.2389 gram-calorie per ®C. 


Heat Equivalent. Latent Heat 

British thermal unit (mean) per pound. — 0.5556 gram-calorie 

(mean) per gram; 2.325 joules per gram. 
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Gram-calories (mean) per gram.*-^1.8 British thermal units 
(mean) per pound; 4.186 joules per gram. 

Joule iier gram. — 0.2389 gram-calories (mean) per gram; 
0.4801 British thermal unit per pound. 


Thermal Conductivity 

British thermal unit (mean) per square foot per second for a 
temperature gradient of 1°F per inch= 5.191 joules (absolute) 
per square centimeter per second for a temperature gradient of 
1°C per centimeter = 1 .2404 gram-calories (15 ®C) per square 
centimeter per second for a temperature gradient of l^CJ per 
centimeter. 

Gram-calorie (15 °C) per square centimeter per second for a 
temperature gradient of 1®C per centimeter =4.185 joules 
(absolute) per square centimeter per second for a temperature 
gradient of 1°C per centimeter =0.80620 British thermal units 
(mean) per square foot per second for a temperature gradient 
of 1°F per inch. 

Joule per square centimeter per second for a temperature 
gradient of 1°C per centimeter =0.2389 gram-calorie (15 ®C) 
per square centimeter per second for a temperature gradient 
of 1®C per centimeter;^ 0.1926 British thermal unit per square 
foot per second for a temperature gradient of 1 ®F per inch. 


Photometric Units 

Bougie Decimale (intensity of source). — 1.0 International 
candle (approximately). 

Candle (International) (intensity of source). — 0.104 Car cel 
unit (approximately); 1.0000 International lumen per stera- 
dian; 1 Pentane candle (approximately); 1 English sperm candle 
(approximately); 1.11 Hefner unit (approximately). 

Candle per square centimeter (surface brightness). — 3.1416 
lamberts; 3141.6 millilamberts. 

Candle per square Inch (surface brightness). — 0.48695 1am- 
bert; 486.95 millilamberts. 

Carcel unit (intensity of source). — 9.6 International candle 
(approximately) . 

English sperm candle (intensity of source) . — 1 .0 International 
candle (approximately) . 

Foot-candle (illumination of a surface). — 1 lumen incident 
p&t square foot; 1.0764 milliphots; 10.764 lumen per square 
meter; 10.764 lux. 
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Hefner unit (intensity of source). — 0.90 International candle 
(approximately) . 

Lambert (surface brightness).— -0.3183 candle per square 
centimeter; 2.054 candles per square inch; 1 lumen enutted 
per square centimeter of a perfectly diffusing surface. 

Lumen (flux of luminous energy). — Is emitted by 0.07968 
spherical candle power. A source of one spherical candle power 
emits 47r or 12.566 lumens. 

Lumen per square centimeter per steradian (surface bright- 
ness). — 3.1416 lambert. 

Lumen per square foot (illumination of a surface) . — 1 foot- 
candle; 10.764 lumens per square meter. 

Lumen per square foot per steradian (surface brightness) . — 
3.3816 millilambert. 

Lumen per square meter (surface illumination). — 1X10‘* 
phot; 0.092902 foot candle or lumen per square foot. 

Lux (illumination of a surface). — 1X10‘* phot; 0.1 milliphot; 
0.092902 foot-candle; 1.000 lumen per square meter. 

Meter-candle (illumination of a surface). — 1.000 lumen per 
square meter. 

Millilambert (surface brightness). — 0.929 lumen emitted per 
square foot (perfect diffusion) . 

Milliphot (illumination of a surface). — 0.001 phot; 0.929 foot- 
candle. 

Pentane candle (intensity of source). — 1.0 International 
candle (approximately) . 

Phot (illumination of a surface). — 1 lumen incident per 
square centimeter; 1000 milliphots; 1.000X10^ lumens per 
square meter; IX 10^ lux. 

Stub (surface brightness). — 1 candle per square centime tcr- 
Viscosity 
Viscosity 

Gram weight second per square centimeter. — 980.665 poise. 

Poise. — 1.00 gram per centimeter per second. 

Pound weight second per square foot. — 478.8 poise. 

Pound weight second per square inch. — 6.895X10^ poise. 

Kinematic Viscosity 

Inch squared per second. — 6.451 centimeters squared per 
second. 
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Poise centimeter cubed per grnm. — 1.000 centimeter squared 
per second. 

Poise foot cubed per pound. — 62.43 centimeters squared per 
second. 

Poise inch cubed per gram. — 16.387 centimeters squared per 
second. 


Reciprocal Viscosity (Fluidity) [m-^ It] 
Rhe. — 1.000 per poise. 


DifTusivity; Coefficient of Diffusion [P t~^] 

Centimeter squared per day. — 1.1574X10'® centimeter 
squared per second. 

Inch squared per second. — 6.4516 centimeters squared per 
second. 

Liter per centimeter per day. — 0.011574 centimeter squared 
per second. 


Surface Tension 

Dyne per centimeter. — 0.01 erg per square millimeter; 
0.10197 milligram weight per millimeter; 1 erg per square 
centimeter; 2.5901 milligram weight per inch. 

Erg per square centimeter. — 0.01000 erg per square milli- 
meter; 1.0000 dyne per centimeter. 

Erg per square millimeter. — 100.00 dynes per centimeter; 
lOO.CW ergs per square centimeter. 

Milligram weight per inch. — 0.38609 dyne per centimeter. 

Milligram weight per millimeter. — 9.80665 dynes per centi- 
meter. 


Rotatory Power [l~^] 

Degree per centimeter. — 0.017453 radian per centimeter. 
Degree per foot. — 5.7261X10'^ radian per centimeter. 
Degree per inch. — 0.0068714 radian per centimeter. 

Minute per centimeter. — 2.9089X10'* radian per centimeter. 

Radian per centimeter. — ,57.296 degrees per centimeter; 
145.50 degrees per inch; 1746.4 degrees per foot; 3437.7 min- 
utes per centimeter. 
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UNITS AND CONVERSION FACTORS (Continued) 
ELECTRICAL UNITS 

Electrical units are designated as ‘‘absolute’* when based on 
the electrc^agnetic cgs system, “International” when based on 
legal definitions of the ohm, Weston cell or silver voltammeter. 

The basis of International units is indicated as follows: 
“(a)” based on a silver deposit of 1.11800 mg per International 
ampere second; “(v)” based on the International ohm and 
Weston cell,— 1.018300 volts at 20*^0. 


Quantity or Charge [ -imH^ ] 

Abcoulomb . — See electromagnetic cgs unit electrical quantity. 

Ampere-hour (absolute). — 3000.0 coulomb (absolute) 

Coulomb (absolute). — 0.1^0 electromagnetic cgs unit or 
abcoulomb; 1.00007 International coulombs (a); 1.00010 Inter- 
national coulombs (v); 2.99796X10® electrostatic cgs units or 
statcoulombs; 6.281X10^® electronic charges 

Electromagnetic cgs unit or abcoulomb. — 10.0000 coulombs 
(absolute); 2,99796X 10^® electrostatic cgs units or statcoulombs 

Electronic charge. — 1.5921X10‘20 electromagnetic cgs unit 
or abcoulomb; 1.5921X10*^® coulomb (absolute), 4 774X10*^® 
electrostatic cgs unit or statcoulomb 

Electrostatic cgs unit or statcoulomb. — 3.33560X 10 electro- 
magnetic cgs unit or abcoulomb, 3.33560X10’^® coulomb 
(absolute), 2.0947X10® electronic charges 

Electrostatic foot-pound second unit. — 1 1952X10 ® coulomb 
(absolute); 117.58 electromagnetic cgs units or abcoulombs; 
3583 9 electrostatic cgs units or statcoulombs 

Faraday. — 9.6500X10^ coulombs (absolute); 9.6507x10^ In- 
ternational coulombs (a), 9,6510X10* International coulombs 
(v); 2 89365X10^* electrostatic cgs units or statcoulombs 

International coulomb (a). — 0.99993 coulomb (absolute) 

International coulomb (v) — 0 99990 coulomb (absolute). 

Statcoulomb . — See electrostatic cgs unit 


Reciprocal Quantity H “ H ]; [iihn 

X per ampere-hour= 2.7778X10’* x per coulomb (absolute). 

X per coulomb (absolute) =0.99990 x per International cou- 
lomb (v); 0.99993 x per International coulomb (a), 
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X per electromagnetic cgs unit » 0.1000 x per coulomb (abso- 
lute). 

X per electronic charge^ 6 281 XI O'" x per coulomb (abso* 
lute). 

X per electrostatic cgs unit= 2 99796X10* x per coulomb 
(absolute) 

X per faraday^ 1 0363X 10* ^ x per coulomb (absolute) 


Current 

Abampere . — See electromagnetic cgs unit. 

Ampere (absolute). — 1.0363X10*^ faraday per second; 0.1 
electromagnetic cgs unit or abampere; 1.00007 International 
amperes (a), 1.00010 International amperes (v), 2.99796X10* 
electrostatic cgs units or statamperes 

Electromagnetic cgs unit or abampere. — 10.0000 amperes 
(absolute); 2 99796X 10** electrostatic cgs units or statamperes. 

Electrostatic cgs unit or statampere. — 3.33560X10'** electro- 
magnetic cgs unit or abampere; 3.33560X10'** ampere 
(absolute) 

Faraday per second — 9.6500X10^ ampere (absolute). 

International ampere (a) — Based on the deposit of 0.00111800 
grams of silver per second; 0 99993 ampere (absolute) 

International ampere (v) — As defined by the International 
ohm and volt, 0 99990 ampere (absolute) 

International ampere (U S before 1911) — 0.99916 Interna- 
tional ampere (v) 

International ampere (England before 1906) — 0 99870 Inter- 
national ampere (v) 

International ampere (England 1906-8). — 0.99894 Interna- 
tional ampere (v) 

International ampere (England 1909-10) — 0.99990 Interna- 
tional ampere (v) 

International ampere (France before 1911). — 0.9998 Interna- 
tional ampere (v) 

International ampere (Germany before 1911). — 0.99968 In- 
ternational ampere (v) 

Statampere . — See electrostatic cgs unit 
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Electrical Field Strength ] 

Electrostatic cgs unit of potential per centinieter.-^299.796 

volts per centimeter (absolute). 

Electrostatic cgs unit of potential per inch.— 118.05 volts per 
centimeter (absolute). 

Electromagnetic cgs unit of potential per centimeter. — 1 .0000 
XIO'* volt per centimeter (absolute). 

Electromagnetic cgs unit of potential per inch.— 3. 9370X10* > 
volt per centimeter (absolute). 

Vo!t per inch. — 0.39370 volt per centimeter. 


Potential 

Abvolt . — See electromagnetic cgs unit. 

Electromagnetic cgs unit or abvolt.— 3.33560X10"“ electro- 
static cgs unit or statvolt; 1.0000X10"* volt (absolute). 

Electrostatic cgs unit or statvolt. — 299.796 volts (absolute); 
2.99796X101® electromagnetic cgs units or abvolts. 

International volt (a),— Based on the International ohm and 
ampere; 1.00045 volts (absolute). 

International volt (v) . — Based on the acceptance of the elec- 
tromotive force of a Weston cell at 20 °C as 1.0183 International 
volts; 1.00042 volts (absolute). 

International volt (U. S. before 1911). — 0.99916 International 
volt (v). 

International volt (England before 1906). — 0.99870 Interna- 
tional volt (v). 

International volt (England 1906-8). — 0.99894 International 
volt (v). 

International volt (England 1909-10). — 0,99990 International 
volt (v) . 

International volt (Germany and France, before 1911). — 
0.99968 International volt (v). 

Stat volts . — See electrostatic cgs unit. 

Volt (absolute). — 0.0033356 electrostatic cgs unit or stat- 
volts; 0.99955 International volt (a); 0,99958 International volt 
(v); 1X10* electromagnetic cgs units or abvolts. 
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UNITS AN© CONVERSION FACTORS (Continued) 
Resistance [e'H'H]; 

Abohm « — See electromagnetic cgs unit. 

Board of trade unit (England 1903). — 0.9984 International 
ohm. 

Electromagnetic cgs unit or abohm. — 1.11263XlO'2i electro- 
static cgs unit or statohm; IXIO'^^ megohm; I.OOOOXIO"® ohm 
(absolute); 0.001 microhm. 

Electrostatic cgs unit or statohm.— 8.98776X10“ ohms (abso- 
lute); 8.98776X10^° electromagnetic cgs units or abohms. 

International ohm. — The resistance of a uniform column of 
mercury at 0®C, 106.300 centimeters long, having a mass of 
14.4521 grams; 1.00052 ohms (absolute); 1.0016 board of trade 
unit (England 1903); 1.0630 Siemens unit. 

International ohm (France before 1911). — 0.9999 Interna- 
tional ohm. 

“Legal ohm” of 1884 (England). — 0.99718 International 
ohm. 

Megohm. — 1X10° ohms. 

Microhm. — 1.11263X10“* electrostatic cgs unit or statohm; 
1X10"^2 megohm; IX 10"° ohm; 1000 electromagnetic cgs units 
or abohms. 

Ohm (absolute).— 1.11263X10*“ electrostatic cgs unit or 
statohm; IX 10*° megohm (absolute); 0.99948 International ohm; 
1X10® microhms (absolute); IX 10® electromagnetic cgs units or 
abohms. 

Siemens unit. — 0,94073 International ohm. 

Statohm . — See electrostatic cgs unit. 


Volume Resistivity [e'H]; 

Electromagnetic cgs unit (abohm) -centimeter. — 9.9948X 10"i° 
International ohm-centimeter; 0.001 microhm-centimeter; 
0.0060153 ohm-mil*-foot. 

Electrostatic cgs unit-centimeter. — 8,98776X10“ Interna- 
tional ohm-centimeters. 

International annealed copper standard (20 ®C). — Volume re- 
sistivity of annealed copper; 1.7241 microhm-centimeters. 

International ohm-centimeter. — 1 .00052 ohm-centimeters 
(absolute) . 

Microhm-centimeter. — 1.0000X10*® ohm-centimeter; 0.3937 
microhm-inch; 6.0153 ohm-mil *-foot; 1000 abohm-centimeters. 

*The unit thus marked refers to the diameter of a wire of 
circular cross section. 
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UNITS AN© CONTEBSION FACTOftS (Conttnucd) 
Microhm^inch. — 2.5400 microhm-centiaiieters. 

Ohm-centimeter (absolute). — 0.99948 International ohm- 
centimeter; 1X10® microhm-centimeters. 

Ohm-inch. — 2 .5400X 10 * microhm-centimeters . 

Ohm-meter- millimeter^ — 100.0000 microhm-centimeters . 
Ohm-meter-millimeter*. — 78 .540 microhm-centimeters. 

Ohm-mil*-foot.— ^.16624 microhm-centimeter; 166*24 elec- 
tromagnetic cgs unit (abohm) centimeters. 


Mass Resistivity [ H 1; [^ml~ H" ^ ] 

Electromagnetic cgs unit. — 9.9948X10'® International ohm- 
meter-gram. 

Electrostatic cgs unit. — 8.9869X10^® International ohm- 
meter-gram. 

International ohm- meter-gram. — 1.00052 ohm (absolute)- 
meter-gram. 

Ohm (absolute) -meter-gram. — 0.99948 International ohm- 
meter-gram. 

Ohm-centimeter-gram. — Df ohm-centimeter; 1.0000X10® 
ohm-meter-gram . 

Ohm-mile-pound. — 1 .7513X 10’® ohm-meter-gram. 


Volume Conductivity [c^M; 

Electromagnetic cgs unit or abmhos per centimeter cube 
(ohm" ^-centimeter’ 1). — 166.2 mhos per mil* foot; lOOOmegmhos 
per centimeter cube; 1.00052x10^ International ohm’ ^-centi- 
meter’ ^ 

Electrostatic cgs unit. — 1.11273X10’‘2 International ohm’^ 
centimeter’*. 

International annealed copper standard (20 °€). — 0.5800 
microhm’ 1-centimeter’ * . 

International ohm’*-ccntimeter’*. — 0.99948 ohm' '-centime- 
ter'* (absolute). 

Megmhos per centimeter cube. — 0.001 abmhos per centi- 

fD represents the density in grams per centimeter cubed. 

*The unit thus marked refers to the diameter of a wire of 
circular cross section. 
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UNITS AND C0NTERSION FACTORS (Continued) 

meter cube; 0.1662 mhos per mil* foot; 2.540 megmhos per inch 
cube; 1 microhm' ‘-centimeter'^ 

Megmhos per inch cube. — 0.39370 megmhos per centimeter 
cube; 1 microhm' ‘-inch' ‘. 

Mho centimeter cube. — 1 ohm' ‘-centimeter' 

Microhm' ‘-centimeter' ‘. — 1.0000X10® ohm' ‘-centimeter ‘; 1 
megmho per centimeter cube. 

Microhm' ‘-inch* — 0.39370 microhm' ‘-centimeter' ‘; 1 
megmho per inch cube. 

Ohm' ‘-centimeter"! (absolute). — 1 mho per centimeter cube; 
1.00052 International ohm' ‘-centimeter’ ‘. 

Ohm’ ‘-inch" ‘. — 3 .9370X 10' ^ microhm" ‘-centimeter' ‘ . 

Ohra'‘ (meter, millimeter*) '‘. — 0.012732 microhm' ‘-centi- 
meter'!. 

Ohm*‘ (meter, millimeter^)'!. — 0.01000 microhm' ‘-centi- 
meter' ‘. 

Ohm'! (mil, foot)'‘. — 6.0153 microhm" ‘-centimeter'!, 

100 % conductivity (20 °C). — 0.5800 microhm' ‘-centimeter'*. 


Mass Conductivity (^'‘rn'‘W] 

X per electromagnetic cgs unit= 1.00052X 10® x per Interna- 
tional ohm-meter-gram. 

X per electrostatic cgs unit=1.1127X10'‘® x per International 
ohm-meter-gram . 

X per International ohm-meter-gram =0.99948 x per ohm 
(absolute) -meter-gram . 

X per ohm (absolute) -meter-gram= 1.00052 x per Interna- 
tional ohm-meter-gram. 

X per ohm-centimeter-gram= 1.0000X10' 4 x per ohm-meter- 
gram. 

X per ohm-mile-pound =0.0057100 x per ohm-meter-gram. 


Cupacltaoee [tl]; [/i-‘ r*] 

Electromagnetic cgs unit or abfarad. — 1.0000X10® farads 
(absolute); 1X10‘® microfarads; 8.98776X10*® electrostatic cgs 
units or statfarads. 

*The unit thus marked refers to the diameter of a wire of 
circular cross section. 
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UHIT^ AND COIV¥ERSION FACTORS ^Continued) 

Electrostatic cgs unit (statfarad or centimeter). — 1.11263X 
10‘*i electromagnetic cgs unit or abfarad; 1.11263X10"i* farad 
(absolute); 1.11263X10'« microfarad. 

Farad (absolute). — 1X10'» electromagnetic cgs unit or ab- 
farad; 1.00052 International farad; 1X10® microfarads; 8.98776 
X10“ electrostatic cgs units or statfarads. 

International farad. — 0.99948 farad (absolute). 

Microfarad. — IXIO'^® electromagnetic cgs unit or abfarad; 
1X10'® farad; 8.98776X10® electrostatic cgs units or statfarads. 

Micromicrofarad. — lX10“i2 farad. 

Statfarad . — See electrostatic cgs unit. 


Inductance [fjl] 

Ab henry . — See electromagnetic cgs unit. 

Electromagnetic cgs unit (abhenry or centimeter). — 1.11263 
X 10*21 electrostatic cgs unit or stathenry; 1.0000X10** henry 
(absolute); 1X10*® millihenry. 

Electrostatic cgs unit or stathenry. — 8.98776X10^1 henry 
< absolute); 8.98776X101® millihenries; 8.98776X10*® abhenries. 

Henry (absolute). — 1.11263X10*12 electrostatic cgs unit or 
stathenry; 0.99948 International henry; 1000 millihenries; 
1X10* electromagnetic cgs units or abhenries. 

International henry. — 1.00052 henry (absolute). 

Millihenry. — 1.11263Xl0’i® stathenry; 0.001 henries; 1X10® 
abhenries. 

Stathenry . — See electrostatic cgs unit. 


Thermoelectric Units 

Thermoelectric Power ^-i); [/xi mi Z* t - ri] 

Electromagnetic cgs unit of potential per °C. — 0.010000 
microvolt per °C (absolute) . 

Electromagnetic cgs unit of potential per ®F. — 0.018000 
microvolt per °C (absolute). 

Electrostatic cgs unit of potential per °C. — 2.9986X10* micro- 
volt per (absolute). 

Electrostatic cgs unit of potential per ®F. — 5.3975X10* 
microvolt per °C (absolute). 

Microvolt per °F. — 1.8000 microvolt per ®C. 
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UNITS AND €0NinKRSI0N FAUTQES <€otttlnU6fl) 

Peltier Coefficient («■» m* M {/«* w* U t '^] 

Calorie (15 per ampere*hoiir« — 0.011625 joule per electro- 

magnetic unit quantity. 

Calorie (IS'^C) per coulomb. — 41.850 joules per electromag- 
netic unit quantity. 

Joule per ampere-hour (absolute). — 9.2636X10’^^ joule per 
electrostatic unit quantity; 0.0027778 joule per electromagnetic 
unit quantity. 

Joule per coulomb. — 10.000 joules per electromagnetic unit 
quantity. 

Joule per electron, — 6.2811X10^* joules per electromagnetic 
unit quantity. 

Joule per faraday. — 1.03()3xl0''‘ joule per electromagnetic 
unit quantity. 


Coefficient of Thomson Effect 
[€-t wUM-i rM; 

Joule per coulomb per '"F. — 1.8000 joules per coulomb per °C. 

Joule per electromagnetic unit quantity per °F. — 0.1800 joule 
per coulomb per °C . 

Joule per electron per ®C. — 6.281 IX lO^* joules per coulomb 
per ®C. 

Joule per electrostatic unit quantity per ®C. — 2.9986X10® 
joules per coulomb per °C. 

Joule per electrostatic unit quantity per °F.— 5.3975X10® 
joules per coulomb per °C, 

Joule per faraday per — 1 .0303X10-® joule per coulomb 

per °C. 

Volt per ®C. — 1 .0000 joule per coulomb per “C . 


Piezoelectric Constant [e^m'HH]; 

Coulomb per kilogram weight. — 3057.7 electrostatic unit 
quantity per dyne. 

Electromagnetic unit quantity per kilogram weight. — 
3.0577X10^ electrostatic unit quantity per dyne. 

Electromagnetic unit quantity per pound weight — 
6.7411X10^ electrostatic unit quantity per dyne. 
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UNITS AND CONVEESION FACTORS (Conttnued) 

Electron per kilogram weight. — 4.868X10"^* electrostatic 
unit quantity per dyne. 

Electrostatic unit quantity per kilogram weight. — 1.0197 
X 10 ‘® electrostatic unit quantity per dyne. 

Electrostatic unit quantity per pound weight. — 2. 248 IX 

10 ‘« electrostatic unit quantity per dyne. 

Faraday per kilogram weight. — 2.9507X108 electrostatic 
unit quantity per dyne. 


Flux of Magnetic Induction; Magnetic Flux; Pole Strength 

[e-lmUi]; n] 

Electromagnetic cgs unit (unit pole). — 4ir maxwell (abso- 
lute) . 

Electrostatic cgs unit. — ^2.99796X10^® maxwells (absolute). 
International maxwell (a). — 1.00045 maxwells (absolute). 
International maxwell (v). — 1.00042 maxwells (absolute). 
KiloUnes. — 1000 maxwells. 

Line. — 1 .0000 maxwell (absolute) . 

Maxwell (absolute). — 3.3356X10*“ electrostatic cgs unit; 
0.99955 International maxwell (a); 0.99958 International max- 
well (v); 1.0000 line. 

Megaline. — IX 10® maxwells. 

Volt-second. — IX 10 ® maxwells. 

Weber. — 1 volt-second; IX lO® maxwells. 


Magnetic Field Intensity [ct U t"^]; 

Ampere-turn per centimeter. — 1.2566 gauss. 

Ampere-turn per inch.— 0.49474 gauss. 

Electromagnetic cgs unit. — 1.0000 gauss (absolute). 
Electrostatic cgs unit. — 3.33560X10"“ gauss (absolute). 
Gamma (7).— 1.0000X10* ^ gauss. 

Gauss (absolute). — 0.79580 ampere-turn per centimeter; 
1 electromagnetic cgs unit; 1 gilbert per centimeter; 1.00007 
International gauss (a); 1.00010 International gauss (v); 2.0213 
ampere-turns per inch; 6.452 lines per square inch; IX 10* gam- 
ma ( 7 ); 2.99796X10^® electrostatic cgs units. 
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UNITS AND COm^EESION FACTORS (Continued) 

Gilbert per centimeter. — 1.0000 gauss; 2.021 ampere^tums 
per inch. 

International gauss (a). — 0.99993 gauss (absolute). 
International gauss (v). — 0.99990 gauss (absolute). 

Lines per square centimeter. — 1 gauss. 

Lines per square inch. — 0.1550 gauss. 

Magnetomotive Force; Magnetic Potential 

[cl wl t~-]; rn^ 

Abampere-turn. — 10 ampere-turns; 12.566 gilberts. 
Ampere-turn. — 0.1 abampere-turn; 1.2566 gilberts. 
Electromagnetic cgs unit. — 1 .00000 gilbert (absolute) . 
Electrostatic cgs unit. — 3.33560Xl0’^i gilbert (absolute). 

Gilbert (absolute). — 0.07958 abampere-turn; 0.7958 ampere- 
turn; 1.00007 International gilbert (a); 1.00010 International 
gilbert (v). 

International gilbert (a). — 0.99993 gilbert (absolute). 
International gilbert (v). — 0.99990 gilbert (absolute). 

Reluctance [c 1 1'^]; l'^] 

Electromagnetic cgs unit. — 1.0000 oersted (absolute). 
Electrostatic cgs unit. — 1.1122X10*2^ oersted (absolute). 
International oersted. — 0.99948 oersted (absolute) . 

Oersted (absolute). — 1.00052 International oersted. 


Magnetic Induction; Intensity of Magnetization 

[c-l ml I'i]; [M*ml n] 

Electromagnetic cgs unit. — 1.00000 maxwell (absolute) pei 
square centimeter. 

Electrostatic cgs unit. — 2.9986X10^® maxwells (absolute) per 
square centimeter. 

International maxwell per square centimeter (a). — 1.00045 
maxwells (absolute) per square centimeter. 

International maxwell per square centimeter (v). — 1.00042 
maxwells (absolute) per square centimeter. 
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UNITS AND CONTEESION FACTORS (Continued) 

Line per square centimeter. — 1.00000 maxwell per square 
centimeter. 

Line per square inch. — 0.15500 maxwell per square centi- 
meter. 

Maxwell per square centimeter (absolute). — 0.99955 Inter- 
national maxwell per square centimeter (a); 0.99958 Interna- 
tional maxwell per square centimeter (v) . 

Maxwell per square inch. — 0.15500 maxwell per square centi- 
meter. 


Dielectric Constant; Electrical Inductivity; 

Magnetic Permeability; Susceptibility. 

Electromagnetic cgs unit. — 8.9916X10*'* electrostatic cgs 
units. 

Foot-pound-second electromagnetic unit. — 0.0010764 electro- 
magnetic cgs unit; 9.6784X10^^ electrostatic cgs units. 

Foot-pound-second-electrostatic unit. — 1 .0000 electrostatic 
cgs unit. 


Magnetic Effects 

Coefficient of Leduc Effect [e'l m** i'l t'^]; [m* w* D t] 

X centimeters per ampere-turn= 0.79577 x per gauss. 

X centimeters per gilbert =1.0000 x per gauss. 

X per electrostatic cgs unit= 2.9986X10^® x per gauss. 

X inches per ampere-turn*= 2.0213 x per gauss. 


Coefficient of Hall Effect le'^ w* t ^]; [m* wi U ] 

Electrostatic cgs unit. — 2.6962X103i electromagnetic cgs 
unit. 

Volt centimeter per ampere gauss (absolute). — 1.0000X10® 
electromagnetic cgs unit. 

Volt inch per ampere gauss (absolute). — 2.5400X10® electro- 
magnetic cgs unit. 

Coefficient of Ettinghausen Effect 
[e'l Z’l t* e]; d] 

°C centimeter per ampere gauss (absolute). — 10.000 ®C 
centimeter per electromagnetic cgs unit. 
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UNITS AND CONVEKSION FACTOKS (Continued) 

“C centimeter per electrostatic cgs unit. — 8.9916X10*“ °C 
centimeter per electromagnetic cgs unit. 

°F inch per ampere gauss (absolute). — 46.720 °C centimeter 
per electromagnetic cgs unit. 

Coefficient of Nernst Effect [c’M r^]; 

Electrostatic cgs unit per °C.— 8.9916X102® electromagnetic 
cgs unit per °C. 

Volt per gauss °C (absolute).— 1.0000X108 electromagnetic 
cgs unit per °C. 

Volt per gauss °F (absolute).— 1.8000X10® electromagnetic 
cgs unit per “C. 

j^Verdet's Constant [c’l m’i t-]\ [m^ m'l /'i t] 

Minute per ampere-turn.— 1.2566 minute per electromagnetic 
cgs unit. 

Minute per gilbert.— 1.0000 minute per electromagnetic cgs 
unit. 

Radian per gilbert. — 3437.7 minute per electromagnetic cgs 
unit. 


RELATIONS OF ELECTRICAL UNITS 
1 ohm =10® electromagnetic = 1 /9 X lO"^^ electrostatic 

1 volt =10® electromagnetic = 1/3 X 10~2 electrostatic 

1 ampere = 10~i electromagnetic = 3 X 10® electrostatic 

1 coulomb = 10"^ electromagnetic = 3 X 10® electrostatic 

1 farad = 10“® electromagnetic = 9 X lO^^ electrostatic 

1 farad =1,000,000 microfarads 

1 henry = 10® electromagnetic = 1 /9 X 10~“ electrostatic 


VALUE OF THE GAS CONSTANT R FOR VARIOUS UNITS 

8.3136 X 10^ ergs per ®C per mole. 

1 . 9864 calories per ®C per mole. 


Units of pressure 

Units of volume. 

R Jier gram molecuib. 

Atmosphere.s 

Volume at 0® C . 

0.003662 

Atmospheres ' 

cm2 

82.07 

Atmospheres 

liters 

0.08207 

Atmospheres 

cubic meters 


Dynes per cm2 [barye ] 

cm2 

8.3156 X 10» 

Kilograms per m2 [g ^ 
980.6] 

cm8 

8.48 X 10® 

Pounds per sq.in 

1 

cu.in. 

R per lb. molecule. 
18510. 

Pounds per sq .in 

cu.ft. 

10.71 

Atmospheres 

cu.in. 

1260. 

Atmospheres 

cu.ft. 

0.729 
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COMPARISON OF METRIC AND CUSTOMARY UNITS FROM 1 TO 10 

Length 


COMPARISON OP UNITS 
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COMPARISON OF METRIC AND CUSTOMARY UNITS FROM 1 TO 10— Continued 

Area 


COMPARISON OF UNITS (Contfnued) 




COMPARISON OF METRIC AND CUSTOMARY UNITS FROM 1 TO 10— Continued 


COMPARISON OF UNITS (Conttnued) 
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COMPARISON OF METRIC AND CUSTOMARY UNITS FROM 1 TO 10 (Continued) 

Capacity 

The following equivalents are computed on the basis J liter = 1.000027 cubic decimeters. 


COMPARISON OF UNITS (Continued) 
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COMPARISON OF METRIC AND CUSTOMARY UNITS FROM 1 TO 10 (Continued) 

CapacUy 

The fc^owing equivalents are computed on the basis 1 liter = 1.000027 cubic decimeters 


COMPARISON OF UNITS (Continued) 
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7 =7.7084 5 =44.04791 7 = 7.9459 14 189095=5 8 =6.96622 

7 2649=8 6 =52.85749 7.0477 = 8 17.026914=6 8.03879 =7 

8 =8.8096 7 =61.66708 7.9286 = 9 19.864733=7 9 =7.83700 

8.1730=9 8 =70.47666 8 = 9.0810 22.702552=8 9.18719 =8 

9 =9.9108 9 =79.28624 9 =10.2161 25.540371=9 10.33558 =9 


COMPARISON OF METRIC AND CUSTOMARY UNITS FROM 1 TO 10— Continued 

Weight {or Mass) 


COMPARISON OF UNITS (Continued) 




COHPASISON OF THE VARIOUS TONS AND POUNDS IN USE IN THE UNITED STATES 

From 1 to 10 Units 


TONS AND POUNDS 
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TONS AND POUNDS (Continued) 
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TONS AND POUNDS (Contlnirad) 












CENTIMETERS TO INCHES 
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00 
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! 
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LENGTHS — CENTIMETERS TO INCHES (Continued) 


CENTIMETERS TO INCHES (Continued) 


0.9 

4.2913 

4.6850 

5.0787 

5.4724 

5.8661 

6.2598 

6.6535 

7.0472 

7.4409 

7.8346 

8.2283 
8.6220 
9.0157 
9.4094 
9.8031 
10. 197 
10.591 
10.984 
11.378 
11.772 

GO 

o 

4.2520 

4.6457 

5.0394 

5.4331 

5.8268 

6.2205 

6.6142 

7.0079 

7.4016 

7.7953 

8.1890 
8.5827 
8.9764 
9.3701 
9.7638 
10. 157 
10.551 
10.945 
11.339 
11.732 

d 

4.2126 

4.6063 

5.0000 

5.3937 

5.7874 

6.1811 

6.5748 

6.9685 

7.3622 

7.7559 

8. 1496 
8.5433 
8.9370 
9.3307 
9.7244 
10. 118 
10.512 
10.905 
11.299 
11.693 

CO 

d 

4. 1732 
4.5669 
4.9606 
5.3543 
5.7480 
6. 1417 
6.5354 
6.9291 
7.3228 
7.7165 

8.1102 

8.5039 

8.8976 

9.2913 

9.6850 

10.079 

10.472 

10.866 

11.260 

11.654 

0.6 

4.1339 

4.5276 

4.9213 

5.3150 

5.7087 

6.1024 

6.4961 

6.8898 

7.2835 

7.6772 

8.0709 

8.4646 

8.8583 

9.2520 

9.6457 

10.039 

10.433 

10.827 

11.220 

11.614 

d 

4.0945 

4.4882 

4.8819 

5.2756 

5.6693 

6.0630 

6.4567 

6.8504 

7.2441 

7.6378 

8.0315 

8.4252 

8.8189 

9.2126 

9.6063 

10.000 

10.394 

10.787 

11.181 

11.575 

d 

4.0551 

4.4488 

4.8425 

5.2362 

5.6299 

6.0236 

6.4173 

6.8110 

7.2047 

7.5984 

7.9921 
8.3858 
8.7795 
9. 1732 
9.5669 
9.9606 
10.354 
10.748 
11.142 
11.535 

(M 

d 

G!0'^^Q0»0(M05CDC0O _ 

LQ ^ CO (M rH O O ^ 

ymmi{ 

fH 

d 

3.9764 
4.3701 
4.7638 
5. 1575 
5.5512 
5.9449 
6.3386 
6.7323 
7.1260 
7.5197 

7.9134 

8.3071 

8.7008 

9.0945 

9.4882 

9.8819 

10.276 

10.669 

11.063 

11.457 

00 

3.9370 

4.3307 

4.7244 

5.1181 

5.5118 

5.9055 

6.2992 

6.6929 

7.0866 

7.4803 

7.8740 

8.2677 

8.6614 

9.0551 

9.4488 

9.8425 

10.236 

10.630 

11.024 

11.417 


^ ^ r-t rH v-l 1-H v-d CM Cn W W W Cd C?l 
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LENGTHS — CENTIMETERS TO INCHES (Continued) 
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UEWGTHS — CEITTIMETERS TO INCHES (Continued) 
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LENGTHS— CENTIMETERS TO INCHES (Continued) 


CENTIMETERS TO INCHES (Continued) 


o> 

d 

27.913 

28.307 

28.701 

29.094 

29.488 

29.882 

30.276 

30.669 

31.063 

31.457 

31.850 

32.244 

32.638 

33.031 

33.425 

33.819 

34.213 

34.606 

35.000 

35.394 

0.8 

27.874 

28.268 

28.661 

29.055 

29.449 

29.842 

30.236 

30.630 

31.024 

31.417 

31.811 

32.205 

32.598 

32.992 

33.386 

33.779 

34.173 

34.567 

34.961 

35.354 

d 

27.835 
28.228 
28.622 
29.016 
29.409 
29.803 
30. 197 
30.590 
30.984 
31.378 

31.772 
32.165 
32.559 
32.953 
33.346 
33.740 
34. 134 
34.527 
34.921 
35.315 

«o 

d 

27.795 
28. 189 
28.583 
28.976 
29.370 
29.764 
30. 157 
30.551 
30.945 
31.339 

31.732 
32. 126 
32.520 
32.913 
33.307 
33.701 
34.094 
34.488 
34.882 
35.276 

d 

27.756 
28. 150 
28.543 
28.937 
29.331 
29.724 
30. 118 
30.512 
30.905 
31.299 

31.693 

32.087 

32.480 

32.874 

33.268 

33.661 

34.055 

34.449 

34.842 

35.236 

o 

27.716 
28. 110 
28.504 
28.898 
29.291 
29.685 
30. 079 
30.472 
30.866 
31,260 

31.653 

32.047 

32.441 

32.835 

33.228 

33.622 

33.016 

34.409 

34.803 

35.197 

CO 

d 

27.677 
28.071 
28.465 
28.858 
29.252 
29.646 
30.039 
30. 433 
30.827 
31.220 

31.614 

32.008 

32.402 

32.795 

33.189 

33.583 

33.976 

34.370 

34.764 

35.157 

d 

27.638 

28.031 

28.425 

28.819 

29.213 

29.606 

30.000 

30.394 

30.787 

31.181 

31.575 

31.968 

32.362 

32.756 

33.150 

33.543 

33.937 

34.331 

34.724 

35.118 

d 

27.598 
27.992 
28.386 
28.779 
29. 173 
29.567 
29.961 
30.354 
30.748 
31.142 

31.535 

31.929 

32.323 

32.716 

33.110 

33.504 

33.898 

34.291 

34.685 

35.079 

o 

d 

27.559 
27.953 
28.346 
28.740 
29. 134 
29.528 
29.921 
30.315 
30.709 
31.102 

31.496 

31.890 

32.283 

32.677 

33.071 

33.465 

23.858 

34.252 

34.646 

35.039 


O t-I(N CO lO CO 00 Cft Q rH <N CO la CO OO Oi 
|> w 00 00 00 QO 00 00 00 00 00 00 

OAOT 
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LENGTHS -CENTIMETERS TO INCHES (Continued) 


CENTIMETERS TO INCHES (Continued) 


6*0 

35.787 

36.181 
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38.307 
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39.094 

0.2 

1 

35.512 

35.905 

36.299 

36.693 

37.087 

37.480 

37.874 

38.268 

38.661 

39.055 

o 

35.472 

35.866 

36.260 

36.653 

37.047 

37.441 

37.835 

38.228 

38.622 

39.016 
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MET£RS TO FEET 
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T-4 CM CM CM CO 

CO 

9,8425 

42.651 

75.459 

108.27 

141.08 

173.88 

206.69 

239.50 

272.31 

305.12 

(N 

6,5617 

39,370 

72.178 

104.99 

137.80 

170.60 

203.41 

236.22 

269.03 

301.84 

- 

3.2808 

36.089 

68.897 

101.71 

134.51 

167.32 

200.13 

232.94 

265.75 

298.56 

o 

32.808 

65.617 

98.425 

131.23 

164.04 

196.85 

21^.66 

262.47 

295.27 


®s8gsssess 1 
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LENGTHS — METERS TO FEET (Continued) 


M£TEBS TO FEET (Continued) 
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00 

CO 'Ct< lO wo CD t>«. 00 Ci O rH rH (N CO Tft ID ID CD l>- 00 05 

coi-Ha5i>.>Dco»-iO500p Tj^ppoqp'^pppp 
'tj5t^C5c4iDo6r4cocD05 (NioodococDoic^'^J^r^ 

ID 00 »--t 00 ^ ID 00 0O»-HTftCOT-Hrtit>.i-H'rlHt>- 

co CO uo »D »D CD CD CD l>- 00 00 00 05 O 05 
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CO CO Tt< IT *0 »D »D CD CD CD 1>* 00 00 00 05 05 05 

o 

00 00 05 O I-* C4 CO CO ID CD b- 00 00 05 O »-t D1 CO 

i>*iDcoi-^^ppp'^pp oqp’^pppi>^pp*-j 
I>loc0cd05i-J''1^1>^0c0 lDC0i-HTt5l>^O5C<iiD06rH 

''T 00 1— 1 rH l>- »-• 1— • I>- o l>* O CO O CO 

CO CO ID ID >D CD CD CD 00 00 00 C75 05 05 

lO 

C35 O O 1-H CO »D tD CD *>• 00 05 Q p ^ p p 

ii^<C0r-tO5t^pCOi-Hpi^ ppi-jppp'^ppp 

•^t>^OCa»Oo6i-5'^*CD05 DiiLDodi-JcOCDOilNiDl^ 

^ (s, ^ ^ Q p CO o CO o CO CD Q CO p 

CO CO Tfi ID ID ID P P P 00 00 00 05 P 05 


^i-t<NC0'^»DPPt^00 p o r-i ^ C<J CO ID CD CD 

C4 O 00 P C4 O 00 CD ^ ^ ^ ^ ^ 

T-H-iTCDOsDiiDOOCDCOCD 05C<i'^"t^OCOC£>o6'-^^ 

'>!f O CO t- O CO !>• O CO P O CO CD O CO CD 05 CO P 

CO CO ^ ^ O P CD P !>■ 00 00 OO OO 05 P 

CO 

1 

! CO CO ID P b- 00 00 05 O i-< CM CO CO >D P b- 00 00 

pt'^ppr-tpt>-ppp ppp'q^^pppp'^p 

i> o CO p 05 1-3 p CO p o6 1-3 ^ o c4 P 00 1 — t 

CO 1^ O CO P Q CO P P CO P 05 CO P 05 CO P 05 CM P 
COCO'^'^'^PIDPPP ppt^t>-l^0000000505 

i 


Tft P P 00 05 05 o 1 — 1 <M CO P P t^OO (O 05 Q 
Prf'C^ppp'^COr-Hp i'^Ppi-HO>t>;Pp»-^p 

Tj3i>pppod^'r}3i>^o cm’po6i-3copo(mpo6 

CO P O CO P <05 CO P 05 (M CD 05 (M P 05 (M P 05 (M P 

eOP'^'^'^’^PPPP PPt^t^l>-00O0GOO5O5 

- 

331.36 

364.17 

396.98 

429.79 

462.60 

495.41 

528.21 

561.02 

593.83 

626.64 

659.45 
692.26 
725.06 
757.87 
790.68 
823.49 
856.30 
889.11 
921.91 
954.72 ! 

o 

OOPOi-HCMCMP’^PP t>-r-i00(05O»-'CM(MC0'T 

poot^PcqT-<a^r>-pco rH05i>Prt^cMpoqcDx}^ 
odPcocpPP'^t^pP cDo6»-3Tj3j>3oPpo6rH 
C4P<75NP05DIPCb(M POO<MPOODJPOO»-<P 
cococo’V'^’^pppp PPi^i'.r^ooooooo5 05 
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m 
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140 
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160 
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220 

230 
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250 

260 

270 

280 

290 
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LENGTHS — METERS TO FEET (Continued) 


METERS TO FEET (Continued) 


0» 

00 (N O 00 CD f-t (» UO CO e-J Cfc t>; to CO *-J 

CO Cp C» C<i to O CO CO 0> rH Q CO to 00 rH 

'«t|l^O^I>*OCOI>QCO 

C^C<^Tt^'^^'^^t0^t0^tO^CD^C^ 

rHrHeHrHi— tr-lr^f— trHeH 

00 

tocO’-iOii>tqco(Npoq c^ipoqpTfppp 

OCOcfijoOi-H'^t'^OCO^ 00»H-^t«Ioic4tooOTHCO 

1-t O t>- Q ^ !>• p ^ t>- O CO CD P CO 25 Q CO 

CO 

1 — 1 tH tH rH tH »H »H t— 4 rH »H t-4 t— trHrHi-Hr-trHi-HTHrH 


1,007.2 

1.040.0 

1.072.8 

1.105.6 

1.138.4 

1.171.3 

1.204.1 

1.236.9 

1.269.7 

1.302.5 

1.335.3 

1.368.1 

1.400.9 

1.433.7 

1.466.5 

1.499.3 

1.532.1 
1,565.0 

1.597.8 

1.630.6 

o 

OM>* CD C<1 O 00 CO Ol O 00 CD CO r-i Ct) t>* to CO 

g^igi3?88?SSg 

^-^rn'en'i-n'r-^r-Ti— Tf-Tt-^rH r-T rH t-H t-H r-4 rH i— 1 t-H tH i-4 


lO CO rH 05 l> to CO 1 -H 05 to O 00 CD c<l o 

SS?ii?3SSiSSg 

r-T i-T rn' 1 -h' i-H* 1 — T t-T t-T t-T t-T r-T r-T i—T rH rH tH »-4 tH eH eH 


^ C<l O 00 CD O 00 CD lO CO »-• 05 to CO i-< 05 

^ I-T 1 — T r-T r-T t-T t-T r-T i-T r-T T-4T-^rHeHr-»T-ti--tf-4rH ^ 

1 

CO 1 

994.09 

1.026.9 

1.059.7 

1.092.5 

1.125.3 

1.158.1 

1.190.9 

1.223.8 

1.256.6 

1.289.4 

1.322.2 

1.355.0 

1.387.8 

1.420.6 

1.453.4 
1,486.2 

1.519.0 

1.551.8 

1.584.6 

1.617.5 

csi 

00 CD Tji C<l O 05 t>* to CO tH 05 to CO rH P !> P tIJ P 

1 1 i 1 s 3 s ® 1 iii 3 IIS s Is 


ScOf-iOoocD^ppp pTjjpppt>:pp’-jP 

O CO CD 00 Q Dl ^ 00 Tt< p P N to 00 p 

gi8§3!22S§“ 

^.-r^r-r.-r.-rT-rT-r»-7 ^T4'i-7t-7»-4rHrHT-H»-4rM _ 

o 

^ »-i 05 p p p ^ p i-jp pp 'tij p p p p 
TjJi>05c4too6i^cop05 

igS§:3S2c3^A 

^ ,-r i-n't-T 1 --) r-4 T-i 1 F-I e-4 ^ ^ i-H ,-4 »-< r«^ rH t- 4 »— • i-H 


300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 


2431 


LENGTHS — METERS TO FEET (Continued) 


METEBS TO FEET (Continued) 


0» 

CO 00 CO o 00 CD Cfl O 00 CO »0 CO r-i Oi lO CO 

PMsXilli ilitisXiig 

^ ^ ^ t-H f-4 r-4 t-4 rH 1-4 *-< C<l (N C<^(^^(N‘ 

00 

lO CO »-H Oi »0 CO Oi cq ^ C5 00 CO 05 o 

cP^C<iw5b^Oc0^oi»^ ^‘bi^QCOcdoOi-I'^'t^Q 

1 i s? i 1 g s is s s 3 i s5 i 

t- 4 1-4 e-4 1-H T-t t-Ti-I i-Tc^J C<l (^^ C<r C^T (^^ C^T Of 


*^C4pQqcqrj^CSipQ0b^ pp»-Hpt-pp,-4 0:>t>. 

CO ^ Os rH Q CO »0 00 rH Ttj OS C<j id 00 rH CO CD 

cq ^ ^ CO OS c<i p p lo p C 2 ^ ^ 04 u5 55 q? lO oo i 

po p^O T-4^i-^rH 0^04 04 
i-T ^4* i-T i-T — r i-T 1-4 r-t 1— 1 1—4 1-H 04 04 04 04 oi' of 04^ 04*04^ 

;o 

t'ipt>;ppi-4ppp'^ 04poqpTli04ppb..lO 

Qo^idoO’-J’^'t^osqiid 00i-tcdcDOso4idt4pcd 
p OS 04 i35 OS 04 lO 00 04 lO 55 04 lO OO ^ lO 00 p 00 
coco t^t^b^QO OO 55 po^ O^pcpO r-4^T-^f-^04 0^04^ 

1— It— « f— (1— 4»— 4— 4i— 4 i-ht— ii— t 1—404040404040404040^ 


1.656.8 

1.689.6 

1.722.4 

1.755.2 

1.788.1 

1.820.9 

1.853.7 

1.886.5 

1.919.3 

1.952.1 

1.984.9 

2.017.7 

2.050.5 

2.083.3 

2.116.1 

2.148.9 

2.181.8 

2.214.6 

2.247.4 
2,280.2 


pppppp'^O^pp p-^i^O^ppt^pco^-HOs 
cdcdos04'35l'^OcdcDC3Q ^’Tj<t>i^p04idoOi-HT}Jcd 
lO OO 10 GO »-t P OQ 1 — < XT ^ t— 4 » 1 — 4 -rji In. ^ ft, 
cpcfi^b^t^b^OO oqoo pos^ p ppp»-^i-^ »-4 04 04 04 
— ^ — r I-T t 4 i-H* I-T 1-7 1-T rn' 1-4 04 C<r 04* o^'o^' 04*' O-f of 04 '' 

03 

pi-4pt^pp»-^pi>;p CC04000COTt404000CD 

P CO »d 00 «CJ 4 05 * 04 ^* 06 ^* ^* cd OS 04* id C» Q cd 

IjQQOi— H- rfOOi— 4'^b-i— 4^ b»i— 4^I>.^Tj4ts«rt^]K» 

ppt^t^t-^p5b ppp p p^pprH ^rH ^ ^ ^ 

1-4 1-4 -H rH i-Ti-Ti-fi-T i-f of of of of of of 04*' 04 ' 04*' 

CO 

p P P 04 P 00 P rl4 p P t>. 10 CO r-t 03 t- lO CO 

idb^pcdcoas^-^bfcD 

3 s fe 8 i fe 2 2 8 

^ -4 — 4 ^ ^ ^ 04 04 04''of of of ef rf fNp 


1.643.7 

1.676.5 

1.709.3 

1.742.1 
1,774.9 

1.807.7 
1,8^10.5 

1.873.4 

1.906.2 

1.939.0 

1.971.8 

2.004.6 

2.037.4 

2.070.2 

2.103.0 

2.135.8 

2.168.6 

2.201.4 

2.234.2 

2.267.1 

o 

^ P p P P P »-} P t>- P CO 1-^ os l> to 04 0 00 
qS::^ idoo^cd 

^ 0 CO b- p CO b- P CO P 0 CO CO QS CO CO os CO CO 

Cppb>^t^b^pGi^ppp ^^00 0 04 04 

- ^ —T— Ti-f-f i-rofofo4‘'ofofcvfofrsr<M'' 


500 

510 

5!^ 

530 

540 

550 1 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

660 

670 

680 

690 


24.12 


LENGTHS— METERS TO FEET (Continued) 


METERS TO FEET (Continued) 


o» 

i-HOii>>oco<NOQOcqnj c^jpoqcD'^wpost^o 
?do6-h-^*i>^q*co»oo6»-< -^i>Io5C<i»oo6eHC5coo5 
lO 0> to C<1 -O o6 (M to OO »-♦ to 00 »-• »0 00 rH 

cococoTi^ri<Ti<ioto»oco COCO oq^cpd^ 

00 

oq p p »-H p i>. p CO p i> p p th p X p p 
<M’tOo6^'^*cOOioi»Oo6 OCOcOOiiM'tOt^QCOCC) 

C<l to OO tO X rH »0 X »-i to X X eH 00 1 M Tjt 

COXXTt^Th'^tOtOtOCO CO cpi>^l'^t>- 00 X CpOi^p^ 

c<r of c<r (m" c<r of c<r of of <^f of of cf (^r (n" cf c^r of cf (n* 

!>• 

p'^ppxp'^ijppx pTlipf-^pi>pp»-jp 
oi <N tA (30 C5 CO cd oi c4 1>I <p ed cd 00 *-d w o ^ 

1— 4tOX'^^00’~<'rPX»^ 

COCOCOThtTt<’Tt^iOiOtOp 

cf'<N'cf(N'c<^(^f(^f(N'cfcf of of C<fofc4' (?fofofcfcf 

o 

peHpi>.ppr-jpC-.p Thppx P P X p 

o Oi rH Tt5 O cd to 00 !>• O cf trf go r-s Tji m cji 

CO CO CO to to to p ppt>^l>^l>»^ppppp 

cf"cd'(N"c4'c<rc<f(N'cfc<rc<f (N*' cd' c<r (^f c<f (>f c<r c<r of of 

*o 

OXcOTt^OvlOXppp »-<pt>i.ppT-Jpi>-pp 

cd td 00 rH t>l p oi to 00 i-h cd ^ os cf to i>^ cd cd cd 

COXCO''t<*^Tt<iOtOtO^ ppl>^t>^l^^ppppp 

(cf (n" of cf of cf cf'of (?f of of of cf of of of of of cf of 


b- lO X ^ p p p P X p p P X p P eH 1 

05 cf to 00 o cd cd 05 cf to o cd cd p ^ tf p cd 

O rt* h. O rf O X O ^2 P «P S S SS 2 25 

COXX'^'VTfitOtotOCO COCDI>»t^ t>^pO(^p^ 05 

of of cf of of cf of cf of cf cf cf cf cf cf cf cf of cf cf 

CO 

rt^popppp’^pt^ p P rH P p p p P X 
^oscfTft^^ocdcdod^ 

O X !>• O X !>• O X p Q P P O X CD C55 X p P 

XXX*^'^'^tOtO»DcD 

1 cf ofofcfcf ofcfcfcfcf cfcfcfcfcf ofcfcfcfcf 

N 

^OXcD'^C<lpXpTf< ppXt^pp^pptD 
cd cd o6 r-5 rf p cf to X ri 25 <23 2S Q 22 SS 

o X CD Q X cp O X P 05 X p 03 OI CD 05 C^ P p P 

X X X ^ ^ to ptptp p^p^cpt^ir^i>^Qq^oq_oq^p^ 

cf cf cf of cf of of cf cf cf cf of cf cf cf cf cf cf cf cf 

- 

05t^tOp»-jpi>:pP’-J pXp'^ppXp'TtJp 

05 cf td 00 cd o 05 cf td p cd cd 05 0 ? if p X 

05 X CD 05 X CD ^ (N p 05 C^ CD 05 0<l to 05 (M to 0^ 
(MXXX'^'Tt(r|<to»DtO cDcDcDI> X O^X O^ 

cfcfcfcfcf ofcfcfcfcf cfcfcfcfcf ofofcfcf cf 

- 

CD <N O X CD OI p p |>» p p tH p l> p p 1— j p 

cdo5cftdfQcdcdo5»-J '^fifpcdtdoO'f'^ifoS 

050^cD0505cD050l»0 05 C^tO^<MtOXCS|tOX»-« 

C<IXXX'^Tt<rt<tOtOtp P^'C* pl>^r>^l>^pppp 

ofofcfcf cfcfcfcfcf of ofofcfcf cf cf ofofcfcf 


SSSSiSSSSS S2S§§§2gii 

t>. t- !>■ I> l> !>• t>» XXXOO<»XXXXX 
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LENGTHS -METERS TO FEET. (Continued) 


MKTKRS TO FKl 


FI 



CO <?> uO CO 05 !>• CO 

G^*>r:>l>^OCOcpO>T-H^I>2 

CO CO c<S' c<S' CO CO CO CO CO 

QO 

ooocq’^c<jOQOi>:«tOco 
0i»-4’«!Ct^O0QkOQp»-^’^ 
o^o^<^c:^-^»-H t-h c^tc^ 
c<i CO CO CO CO CO CO CO CO CO 

■ 

t>-iocoi-H05Qqco*^c<ic:> 

lOoO'^'^^oics^acT-i 

CO CO CO CO CO CO CO CO CO 

1 

-r-ij 05 ^ 

C4 UO o6 O O0'<0 05 C<5 

r^QCOl-^OCOcOOCOCO 

o^ c:^ ^ 

co' oo o6' 


C40Qqcq'rHc^^ooq<0'««i^ 

05C<i-<^I>lOC0C006r-H-Ct4 

SS^S^S^22^22^§|g 

c<r c^ c^ crT c^ c^ CO* CO co' 

p 

05 to CO ^ 05 1>» to CO r-J 

tOo6T-H'i^l>IO5C<|tO00^ 

^ 05 CO ^ 05 c<l CO 05 05 CO 

05 G5 

c<r c<r ccTo^ c^ c*^ CO ccT co' co' i 

CO 

co^C<lC5Qqco^co*-<05 
csi to oD »— 1 CO CO 05 c<i to i>I 

C^ToTcO CO CO CO CO co'co'co 


coT-H05t^to-^c<;ooqcq 

05^-^l>IOCQC005»-H^ 

to^^^'^cqtoooc^to 

C<* CO CO CO CO CO CO CO CO 


000c0toc0»--<05lc^toc0 

cooD»-H'^i>^c:>c4too6»-H 

iiS„S§S_22_c3^_ 

oTc^Tco' co'co'co' CO co co co 

O 

O0cp-^c^0ca0<:0'^c^0 
C<itoC30*-^*^c005^»OQQ 
lO op to W ^ OO r-« ^ 

<^05 C^O 

ci'or c<r co' c<r crT CO* crT co' co' 

■ 

iiiiiSigii 
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KILOMETERS TO MILES 








LENGTHS — KILOMETERS TO MILES (Continued) 


KILOMETERS TO MILES (Continued) 


sefi s® tsto 

of3c25<56t>.ojQiM5S 

f— « coioi^w»-^cqoqoc 5 


'rW(£)L^O>0»-«CO'«tiiOt^ 

C^TtiQpoOi-iCO»Ot^Ql»-l 


N*COOSU5rHOO*»t<0<OCO 


(N CO Tt< lo <c> CO (X) 


Q OQ ^ to 

C)0O»-4 e<J'^t0«:0(i00irHC<lC0O 

c> CQ to t>- Oi CO 00 O CO Cf> r-i CO lO 

cO(N*o6tOrHb^co^«:dc<i oOTit»-4t^cociiooio6’^' 

CD t>- !>• 00 Ci O p P »-« <N c5 CO Ttt Tji lO to CO l>- W 


tOCOl>*Oi PC<JC0'^Pb-00O’-«C0 
COO(Mtot^P»-tCOPl>. O(NTj<O00Oc5tOt'-Ca 

g * <N* 00 p CO* CO ci to 00 d p ci oi to CO 
t>»t^obPPOO^(M C^COrf^tOtOPt^t^OO 


•^iOt^OOP»-icO'TjtpI'^ 00Oi»-i(M’^PP0CPP 

c^Tttpoopcopr^p*-< copooooi'^poooco 
to CO d p oi 00 ^ r-I i^‘ d d co d 00 p CO 

pt^t^oopppp^2 2^3^32321221^1^'^ 


?3SSSf^SpC<IPP Pb-Cip»-<p’^Pr--00 
poooc^'^pp»-^cop t* p ^ p oo o c 5 p 

S * d CO d to go d p* d d d d p d 
t^t>*ooooPOO’-^c5 ?5coco'^pppi^i^oo 


I-HPOSC^PP _ 

Sc5^^Sgi58S§S8 

^’dcDdooto»-Hdeod 

Pt^t^OOOOPPP»-t»-i 


-^toi^OOP^C^PPc 

i-«copr*PC'^'^poo< 


t^t^oo66PPP»-t»-i oicoco'^topppr-oo 


SSKS88SS822 


CMCO'«5fPt'-POrHCOTf 

iOt^Pr-iCOPCCPC^rti 

iQ^r^^Qpdddi-i 

INCOP-^tOPPpl^<» 


SS8§2c^^ioi^(» 

t>.Pr-<COPPOd'«<<P 

O»-^(M^PP00PP0^ 

PT-HCOPt^PrHppOO 

PPI>OOOOPOO’-«i~» 

^ rH 

^rHh-IcodtodoO’^d 

CMCOCO'^’^PPPt^OO 

r-ti-Hn— irHe— 1»— <1— (1— 4 







LENGTHS — KILOMETERS TO MILES (Continued) 


KILOMETERS TO MILES (Continued) 


at 

192.00 
198.22 
204.43 

210.64 
216.86 
223.07 
229.29 
235.50 
241.71 
247.93 

254. 14 
260.35 
266.57 
272.78 

279.00 
285.21 
291.42 

297.64 
303.85 
310.06 

00 

191.38 

197.60 

203.81 

210.02 

216.24 

222.45 

228.66 

234.88 

241.09 

247.31 

253.52 
259.73 
265.95 
272. 16 
278.37 
284.59 
290.80 
297.01 
303.23 
309.44 


P 05 O C<l CO 00 Q to 00 05 

t-. 05 T-H CD OO O O'! <X> ^ ti CO t> 05 »-H CO CD 00 

o’ CD 00 05 lO t-h (X) O CD* 01 05 lO tH |> CO O O Oi 00 

O O O p Ol CO lO to CD 00 05 05 Q O 

t-h (M C<l C<l C<l (M <M C<l W (N (M N 55 (M CO CO 

<0 

190. 14 
196.35 
202.57 
208.78 

214.99 
221.21 
227.42 
233.64 
239.85 
246.06 

252.28 
258.49 
264.70 
270.92 
277. 13 
283.34 
289.56 
295.77 

301.99 
308.20 

40 

189.52 

195.73 

201.95 

208.16 

214.37 

220.59 

226.80 

233.01 

239.23 

245.44 

251.65 

257.87 

264.08 

270.30 

276.51 

282.72 

288.94 

295.15 

301.36 

307.58 


p^(M«^»OcD00Pt-<0^ CO^CDl^POO^CO-^P 

P f— ( CO P T-< CO P 00 © P 00 »H CO P p 

(50P^l^COPcDfi<JoO'^* »-^t^COPPC<io6'^PP 
OOPOQTHt-HMCOCOTj^ piOCpPt^CSQOQPQQ 

CO 

ppowco*^pt^ooo CO "t! 00 p ^ 

05 05 rH CO P p 05 P GO O 05 p p CO 

00 P P CO P lO t-k 1>^ Tf o ’ P* 05* 05 lO CO p p 

OOPOOtHi-KMCOCOtJ^ iOiOPPi>GOOOPpO 
»-^t-i05 05 05 05 05 05 05 05 05 0<105 05 05C5o505COCO 


187.65 
193.87 
200.08 

206.29 
212.51 
218.72 
224.94 
231.15 
237.36 
243.58 

249.79 

256.00 

262.22 

268.43 

274.65 
280.86 
287.07 

293.29 
299.50 
305.71 

- 

187.03 

193.25 

199.46 

205.67 
211.89 
218.10 
224.31 
230.53 
236.74 
242.96 

249.17 

255.38 

261.60 

267.81 

274.02 

280.24 

286.45 

292.67 
298.88 
305.09 

o 

186.41 

192.62 
198.84 
205.05 
211.27 
217.48 
223.69 
229.91 
236.12 
242.33 

248.55 

254.76 

260.98 

267.19 

273.40 

279.62 
285.83 
292.04 
298.26 
304.47 


300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 
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LENGTHS — KILOMETERS TO MILES (Continued) 


KILOMETERS TO MILES (Continued) 


o» 

316.28 

322.49 

328.70 
334.92 
341.13 
347.35 
353.56 

3 >9. 77 
365.99 
372.20 

378.41 

384.63 

390.84 

397.06 

409.48 

415.70 
421.91 
428.12 
434.34 

oo 

315.66 

321.87 

328.08 

334.30 

340.51 

346.72 
352.94 
359.15 
365.37 
371.^ 

377.79 

384.01 

390.22 

396.43 

402.65 

408.86 

415.06 

421.29 

427.50 

433.72 


315.03 
321.25 
327.46 
333.68 
339.89 
346. 10 
352.32 
358.53 
364.74 
370.96 

377. 17 
383.39 
389.60 
395.81 

402.03 
408.24 
414.45 
420.67 
426.88 
433.09 

<o 

CO CO CO CO OO CO CO CO CO CO CO CO CO CO Tti Ttt 

»o 

313.79 

320.01 

326.22 

332.43 

338.65 

344.86 

351.07 

357.29 

363.50 

369.72 

375.93 
382. 14 
388.36 
394.57 
400.78 
407.00 
413.21 
419.42 
425.64 
431.85 


00 Q CO 00 Oi »-i eo lo CD 00 O) O CO 

»-« oo ^ 00 O CS rf o 00 o CO to C5 1-1 CO to 00 O 

COoitOe-^o6'^*OOC^O> tOi-Hl^COQOC<icOtOrH 

i-<i-HC^COCO'4'«0»OtDCD t-00000>OQ»-**--«C<IC0 

CO CO CO CO 00 CO CO CO CO CO CO CO CO CO Tf 

eo 

312.55 
318,76 
324.98 
331 19 

337.40 
343.62 
349.83 
356.05 
362,26 
368,47 

374.69 
380,90 
387.11 
393 33 
399.54 
405.75 
411.97 
418. 18 

424.40 
430.61 

Ci 

311.93 
318. 14 
324.36 
330.57 
336.78 
343.00 
349.21 
355.42 
361.64 
367.85 

374.06 
380.28 
386.49 
392.71 
398.92 
405. 13 
411.35 
417.56 
423.77 
429 99 


311.31 

317,52 

323.73 
329.95 
336. 16 
342^37 
348.59 
354.80 
361.02 
367.23 

373 44 
379.66 
385.87 
392.08 

398 30 

404 51 

410.73 

416 94 

423 15 

429 37 

o 

310.68 
316.90 
323 11 
329.33 
335.54 

341.75 
347.97 
354 18 
360.39 
366.61 

372.82 

379.04 

385.25 

391.46 

397.68 
403.89 
410. 10 
416 32 
422.53 

428.75 


500 

510 

520 

530 

540 

550 

560 

570 

580 

500 

eoo 

610 

620 

6^ 

640 

660 

660 

670 

680 

690 


2438 










LENGTHS -KILOMETERS TO MILES (Continued) 


KlLiOMETEBS TO MILES (Continued) 


a 

^*r-i|>IcOoiiOC^gO'^*Q 
ooooosoo*— «c^ 

k0»0»0i0i0i00c0c0c0 

00 

OC^COiO^^CJiO»-fCO 

’^'ocdcioitrji-it^coo 

cOl>-t^OOoOOaoO»-<<M 

IOIO»OIOIO»O^OOQD 


563,58 

569.80 

576,01 

582.22 

588.44 

594.65 

600.86 

607.08 

613.29 

619.51 

CO 

562.96 

569.17 

575.39 

581.60 

587.82 

594.03 

600.24 

606.46 

612.67 

618.88 

uO 

*^iOI>»OOCi*-4C4'^iOcO 

C*OiOI>.Oi^-«*^COCibO(M 

ciqO’^Qt^co^ioc^ioo 

cp<;pi>*oOQOOi^OT— (t— 1 
lOiCtCiOLOiOiO^CDO 

'd' 

561.72 
567.93 
574. 15 
580.35 
586.57 
592.79 
599.00 
605.21 
611.43 
617.64 

CO 

0^<M^iOt^Q005i-lC3 

T-HOQlCt>*Cr5r-tCOlOOOO 

»0 lO lO to lO lO iQ CO 1:0 CO 


560.48 

566.69 

572.90 

579.12 

585.33 

591.54 

597.76 

603.97 

610.19 

616.40 


559.85 

566.07 

572.28 

578.50 

584.71 

590.92 
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CAPACITIES— LITERS TO LIQUID QUARTS (Continued) 


LITERS TO QUARTS (Continued) 


Oi 

326.52 
337 09 
347 66 
358 22 
368 79 
379 36 
389.93 
400 49 
411 06 
421 63 

432 19 
442 76 
453.33 
463 90 
474.46 
485.03 
495 60 
506.16 
516.73 
527 30 

00 

325 47 
336 03 
346 60 
357 17 
367.74 
378 30 
388 87 
399 44 
410.00 
420.57 

431 14 
441.70 
452.27 
462.84 
473.41 
483.97 
494.54 
505.11 
515 67 
526 24 


324.41 
334 98 
345 54 
356 11 
366 68 
377 25 
387 81 
398 38 
408.95 
419.51 

430.08 
440 65 
451.22 
461 78 
472 35 
482 92 
493.48 
504.05 
514 62 
525 18 

CO 

323.35 
333.92 
344.49 
355 05 
365 62 
376 19 
386 76 
397 32 
407 89 
418.46 

429.02 
439 59 
450.16 
460 73 
471.29 
481 86 
492.43 
502 99 
513 56 
524 13 

lO 

322 30 
332 86 
343 43 
354 00 
364 56 
375 13 
385.70 
396.27 
406.83 
417 40 

427.97 
438 53 
449 10 
459 67 
470 24 
480 80 
491 37 
501 94 
512 50 
523 07 


321.24 
331 81 
342 37 
352.94 
363 51 
374 08 
384.64 
395 21 
405.78 
416.34 

426.91 
437 48 
448.05 
458 61 
469.18 
479 75 
490.31 
500 88 
511.45 
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320 18 
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341.32 
351.88 
362.45 
373 02 
383.59 
394 15 
404.72 
415.29 

425.85 
436 42 
446.99 
457 56 
468 12 
478 69 
489.26 
499 82 
510.39 
520 96 

CM 

319 13 
329 69 
340.26 
350.83 
361.39 
371 96 
382.53 
393 10 
403 66 
414 23 

424 80 
435.36 
445.93 
456 50 
467 07 
477 63 
488 20 
498.77 
509.33 
519 90 

- 

318.07 
328 64 
339.20 
349.77 
360 34 
370 91 
381.47 
392 04 
402 61 
413.17 

423.74 
434.31 
444.87 
455.44 
466.01 
476 58 
487 14 
497 71 
508 28 
518.84 

o 

317 01 
327.58 
338 15 
348.71 
359 28 
369 85 
380.42 
390.98 
401 55 
412 12 

422.68 
433 25 
443 82 
454 39 
464 95 
475 52 
486 09 
496 65 
507.22 
517 79 


300 

310 

320 

330 

340 

350 
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390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 
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CAPACITIES— LITERS TO LIQUID QUARTS (Continued) 


LITERS TO QUARTS (Continued) 


o 

537 87 
548 43 
559.00 
569.57 
580.13 
590.70 
601.27 
611.84 
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654.10 
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563 23 
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584 36 
594 93 
605 49 
616 06 
626 63 

637 20 
647 76 
658 33 
668 90 
679 46 
690 03 
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711 17 
721 73 
732 30 

?! 

530 47 
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562 17 
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583 30 
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686 86 
697.43 
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CAPACITIES— LITERS TO LIQUID QUARTS (Continued) 


LITERS TO QUARTS (Continued) 
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785.14 
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816.84 
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750.26 
760.83 
771.40 
781 97 
792.53 
803.10 
813.67 
824.23 
834.80 
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855.94 
866.50 
877.07 
887.64 
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KILOGRAMS TO POVXOS 
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WEIGHTS — KILOGRAMS TO AVOIRDUPOIS POUNDS (Continued) 


KILOGRAMS TO POUNDS (Continued) 



240^0 

262.35 

284.40 

306.44 

328.49 

350.54 

372.58 

394.63 

416.67 

438.72 

460.77 

482.81 

504.86 

526.90 

548.95 

571.00 

593.04 

615.09 

637.14 

659.18 

00 

238.10 

260.15 

282.19 

2 K ) 4.24 

326^28 

348.33 

370.38 

302.42 

414.47 

436.52 

458.56 

480.61 

502.65 

524.70 

546.75 

568.79 

590.84 

612.89 

634.93 

656.98 

B 

235.89 

257.94 

279.99 

302.03 

324.08 

346.13 

368.17 

390.22 

412.26 

434.31 

456.36 

478.40 

500.45 

522.50 

544.54 

566.59 

588.63 

610.68 

632.73 

654.77 
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to 

231.49 

253,53 

275.58 

297.62 

319.67 

341.72 

363.76 

385.81 

407.86 

429.90 

451.95 

473.99 

496.04 

518.09 

540.13 

562.18 

584.22 

606.27 

628.32 

650.30 

B 

229.28 

251.33 

273.37 

295.42 

317.47 

339.51 

361.56 

383.60 

405.65 

427.70 

449.74 

471.79 

493.84 

515.88 

537,93 

559.97 

582.02 

604.07 

626.11 

648.16 

CO 
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224.87 

246.92 

268.96 

291.01 

313.06 

335.10 

357.15 

379.20 

401.24 

423.29 

445.33 

467.38 

489.43 

511.47 

533.52 

555.56 

577.61 

599.66 

621.70 

643.75 

- 

222.67 

244.71 

266.76 

288.81 

310.85 

332.90 

354.94 

376,99 

399.04 

421.08 

443.13 

465.18 

487.22 

509.27 

531.31 

553.36 

575.41 

597.45 

619.50 

641.55 

1 

220.46 

242.51 

264.55 

286.60 

308.65 

330.69 

352,74 

374.79 

396 .^ 

418.88 

4 * 10.92 

462.97 

485.02 

507.06 

529.11 

551.16 

573.20 

595.25 

617.29 

639.34 

B 

yH iH «-H rH fH rH fH CM CM CM CM CM CM CM CM ^ CM 
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WEIGHTS — KILOGRAMS TO AVOIRDUPOIS POUNDS (Continued) 


KILOGRAMS TO POUNDS (Continued) 


oa 

681.23 

703.27 

725.32 

747.37 

769.41 

791.46 

813.51 

835.55 

857.60 

879.64 

901.69 

923.74 

945.78 

967.83 

989.88 

1,011.9 

1.034.0 

1.056.0 

1.078.1 

1.100.1 

00 

<n c<i CO T-4 lo Q to oa ^ oacoooc^t^ 
p p (N <N CO CO ^»oi3pptN.oqoqpp 

oi »H CO to oi ’-i CO 40 oa »-4 CO lO » t-5 CO 40 

O «N CO 00 »-i CO ^ 0a^^cpQpQc04Oi>® 

cot^l>.i>t^i^ooQOo6oo oocfcoaoa^ O O O O O 

rH eH rH i»H t-H 


676.82 

698.87 

720.91 

742.96 

765.00 

787.05 

809.10 

831.14 

863.19 

875.24 

897.28 

919.33 

941.37 

963.42 

985.47 

1.007.5 

1.029.6 

1.051.6 

1.073.7 

1.095.7 

«0 

674.61 

696.66 

718.71 

740.75 

762.80 

784.85 

806.89 

828.94 

850.98 

873.03 

895.08 

917.12 

939.17 

961.22 

983.26 

1.005.3 

1.027.4 

1.049.4 

1.071.4 

1.093.5 


672.41 

694.46 

716.50 

738.55 

760.59 

782.64 

804.69 

826.73 

848.78 

870.83 

892.87 

914.92 

936.96 

959.01 

981.06 

1.003.1 

1.025.1 

1.047.2 

1.069.2 

1.091.3 


670.21 

692.25 

714.30 

736.34 

758.39 

780.44 

802.48 

824.53 

846.58 

868.62 

890.67 

912.71 

934.76 

956,81 

978.85 

1,000.9 

1,022.9 

1.045.0 

1.067.0 

1.089.1 

CO 

668.00 

690.05 

712.09 

734.14 

756.19 

778.23 

800.28 

822,32 

844.37 

866.42 

888.46 

910.51 

932.56 

954.60 

976.65 

998.69 

1.020.7 

1.042.8 

1.064.8 

1.086.9 
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460 

470 

480 

490 
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WEIGHTS — KILOGRAMS TO AVOIRDOPOIS POUNDS (Continued) 


KILOGRAMS TO POUNDS (Continued) 
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580 
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610 
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630 

640 

650 

660 

670 

680 

690 
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WEIGHTS — KILOGRAMS TO AVOIRDUPOIS POUNDS (Continued) 


KIIiOGBAMS TO POUNDS (Continued) 
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CONVERSION OF THERMOMETER SCALES 

By I. Gottfried 
1 

Fahrenheit to Centigrade (with Constant, 32 . F.) (From 
l.F. TO 9999. F.) 


F. 

C. 

F- 

1 

C. 

1 

C. 

F. 

c. 

1 

-17.22 

10 

-12.22 

100 

37.78 

1000 

537.78 

2 

-16.67 

20 

- 6.67 

200 

93.33 

2000 

1093.33 

3 

-16.11 

30 

- 1 11 

300 

148.89 

3000 

1648.89 

4 

-15.56 

40 

+ 4.44 

400 

204.44 

4000 

2204.44 

5 

-15 

50 

10 

500 

260 

5000 

2760 

6 

-14.44 

60 

15.56 

600 

315.56 

6000 

3315.56 

7 

-13.89 

70 

21.11 

700 

371.11 

7000 

3871.11 

8 

-13.33 

80 

26.67 

800 

426.67 

8000 

4426.67 

9 

-12.78 

90 

32.22 

900 

482.22 

9000 

4982.22 


2 

Fahrenheit to Centigrade (Without Constant) 


F. 

C- 

1 

F. 

C. 

i 

1 

C. 

F. 

C. 

1 

56 

10 

5.56 

100 

55.56 

1000 

555.56 

2 

1.11 

20 

11.11 

200 

111.11 

2000 

1111.11 

3 

1.67 

30 

16.67 

300 

166.67 

3000 

1666.67 

4 

2.22 

40 

22.22 

400 

222.22 

4000 

2222.22 

5 

2.78 

50 

27.78 

500 

277.78 

5000 

2777.78 

6 

3.33 

60 

33.33 

600 

333.33 

6000 

3333.33 

7 

3.89 

70 

38.89 

700 

388.89 

7000 

3888.89 

8 

4.44 

80 

44.44 

800 

444.44 

8000 

4444.44 

9 

5 00 

90 

50.00 

1 

900 

500.00 

9000 

5000.00 


To Convert Degrees Fahrenheit to Degrees Centigrade 
Use the first table for one of the digits, and the second table 
for the others; then add. 

Examples : To find the Centigrade equivalent for 35 . F. 

30 = 16.07(2) 30 = -1.11(1) 

5 = -15 (l)or, 5 = 2.78(2) 

35' F = 1.67.C 35. F = 1.67.C 


To find the C. equivalent for 355 . F. and 5445 . F. 
300 148.89(1) 

50 27.78(2) or, 

5 2.78(2) 

355. P 179. 45. C 

2453 







CONVERSION OF THERMOMETER SCALES (Continued) 


300 166.67(2) 5000 2760 (1) 

50 10 (1) 400 222.22(2) 

5 2.78(2) 40 22.22(2) 

355. F. == 179. 45 . C. 5 2.78(2) 

' 5445. F. = 3007. 22. C. 


1 


Centighade to Fahrenheit (With Constant 32. F.) 


c. 

F. 

C. 

F. 

C. 

F 

C. 

F. 





000 

32 



1 

33.8 

10 

50 

100 

212 

1000 

1832 

2 

35.6 

20 

68 

200 

392 

2000 

3632 

3 

37.4 

30 

86 

300 

572 

3000 

5432 

4 

39.2 

40 

104 

400 

752 

4000 

7232 

5 

41 

50 

122 

500 

932 

5000 

9032 

6 

42.8 

60 

140 

600 

1112 



7 

44.6 

70 

158 

700 

1292 



8 

46.4 

80 

176 

800 

1472 



9 

48.2 

90 

194 

900 

1652 




2 

Centigrade to Fahrenheit (Without Constant) 


C. 

F. 

C. 

F. 

C. 

F. 

C. 

F. 

1 

1.8 

10 

18 

100 

180 

1000 

1800 

2 

3.6 

20 

36 

200 

360 

2000 

3600 

3 

5.4 

30 

54 

300 

540 

3000 

5400 

4 

7.2 

40 

72 

400 

720 

4000 

7200 

5 

9.0 

50 

90 

500 

900 

5000 

9000 

6 

10 8 

60 

108 

600 

1080 



7 

12.6 

70 

126 

700 

1260 



8 

14.4 

80 

144 

800 

1440 



9 

16.2 

90 

162 

900 

1620 
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CONYEBSION OF THEBMOMETEB SCALES 
(Continued) 

To Convert Degrees Centigrade to Degrees Fahrenheit 

Use the first table for one digit, and the second table for 
the others; then add. 

Examples: To find the Fahrenheit equivalents for 15. C.: 
155. C.; and 5432. C. 

10 = 50(1) 18(2) 100 = 212(1) =180(2) 

5 = 9(2) or, 41(1) 50 = 90(2) or, = 90(2) 

15.C. = 59.r. 59. F. _j5 = __9(2) 41(1) 

155. C. = 311. F = 311. F. 
5000 = 9000(2) = 9000(2) 

400 = 720(2) or, = 752(1) 

30 = 54(2) = 54(2) 

2 = 35.6(1) = 3.6(2) 

5432 C. = 9809.6 F. = 9809. 6. F. 


THERMOMETER SCALES 

Corrections to Reduce Gas Thermometer Temperature to Thermodynamic 
Scale. 

The values below are corrections to be applied to temperatures determined 
by the gas thermometer indicated to give temperatures in the thermodynamic 
centigrade scale for an initial pressure of 100 cm. 


Temp. 


4-1200 

1000 

800 

600 

500 

450 

400 

350 

300 

250 

200 

150 

100 

75 

60 

4- 25 
0 

- 50 

- 100 

- 150 

- 200 

- 250 
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THERMOMETER SCALES (Continued) 

Corrections to reduce Liquid in Glass to Standard Thermodynamic Scale. 
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TEMPERATURES — CENTIGRADE TO FAHRENHEIT 

Conversion Table 


TEMPERATURE CONVERSION— C TO F, 
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TEMPERATURES — CENTIGRADE TO EAHRENHEIT (Continued) 


TEMPEKATUKE CONVERSION— C TO F. (Continued) 


a» 

C<I(N (N C<l <N (N C4 <N <N (N (N (N C4 04 (N C<l • 

1-H tH (N 04 04 C4 04 04 CO CO CO CO CO CO ^ • 
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dcdrHdt^dcorHdFC dcorndi^^iDco • 
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CO rH Oi lO CO rH C?5 T>. lO CO rH Oi lO CO rH 05 

d t>- 00 O C4 CD 05 rH CO IDCD 00 O C4 rH O 
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1 1 i 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 




CD O 

d rH 

to S 

d d 

d d 

CO S 

d d 

c<i c§ 

d d 

GO 

f-H 

d d 


O 

o o 


II 

Pm .9 


2458 








TEMPERATURE CONVERSION— C TO F. (Continued) 
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TEMPERATURES — CEWnGRADB TO gAHRENHElT (ContLaued) 


TEMPERATURE CONVERSION— C TO F. (Contliiued) 
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TEMPERATORSS — CENTIGRADE TO FAHRENHEIT (Continued) 


'temperature conversion— C to F. (Continued) 


(N csi M w 

gssssssssss sssssssssig © 

aSSSc5iMNS!SN 55 55 c5 35 «S TO -O' Tti -Of n< • 

it— ii— ii-Hi-HrHrHTHr^ tHtHi— it-Hi— (t— it— IrHt— it-d ^ 


rt< ^ tJI '« 5J< Tt< ^ t 1< Nfl 


f -4 rH t— i r^d rH (M Cs cS C 


^’^C3QOOcp'^(MOC 

COCCOOCOPOcOrh'<ti'Ttii 



o ?o O cO CO CO cO 

Qo cd <m‘ Q 00 cd 
>o ^ 'to 

c<5 CO CO 


00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

cci p 00 <d c^' d 00 d d d oo‘ d d d od d 

^ to cb r-? CO ^ db dc2£0$^05^c2^d 

JCOCOCOCOCO^'<T'^^ 


c^poo<0'3<c^ooQp:3; 

C^^iOt^Cbt-dCO'dH^cO 


oooooooooo oooooooooo 


t-l Oi t>. lO CO 05 b' kO CO T -4 05 l>* kO CO t-d 05 »o p 

CO LQ 05 t-l C<l CD GO O t-d CO to 05 O ^ CD 

^ r-H t-d ,-d t-i (N (N CO CO CO CO CO CO Tjd 


DIMC^C<5C^C^C^C<»C^C^ CIC<IC<INC^C^C<IC^O^iN 

O5N.*dc0’-<dt>**dcdi-d 05i>dcd^C5r^dcdt-i 
t-t CO to 05 O C<l cO 00 P ^ CO tot^ obo C<» CD 
(MCV^C^ c<l CO CO CO CO CO 


^ ^ JM (M WCOC 


^ ^ rH rii rh Tli tH 

id CO tH 05 id cd t-d 05 id cd t-i 05 id cd t-i 05 

t-iCOdt^COOC^ 'rJicDl^ 05 t-i CO lO CD 00 O C<5 lA 

C^CSIOI C<l CO CO CO CO CO rf Tli 


CD CO cO cO CD CD cD cO cO cO cO CD CD CD CD cD CD cD CD CD 

id CO ^ 05 id cd t-d 05 lo CO t— 1 05 lO CO t-i 05 1>- 

»-dCOiOcDOOOC^’^iOt^ OSt-fCO'r^icDCOQOICOiO 
^ ^ ^ ^ ^ (M C<J (^^ <NI CO CO CO CO CO ^ 

t— I t— i 1— i t— t t— i t—i t— I t«d t—i t— i rH t— i t— I ifH t<H t-H t-d t— i t— i t^ 


00 00 00 00 00 OO C?0 00 00 OO 00 W 00 00 00 00 00 00 00 00 

cdt-ddN^idcdt-io5c>^io coi-ddr^idcdi-ddi'-'id 

t-i CO CD 00 O Dl CO lO 05 t— I -xli P 00 O r-i CO lO 

^ Wt-dCMDIC^DIC^ <M CO CO CO CO CO 'rjt Tti 


oooooooooo oooooooooo 


CJ p ooc 

r- ICO'«st<P60Q^COl 

t— I tH t^ ^ ^ oi c 


lOQQp'^MOQOcD^ 

»ri£3^'®9$Ot-^coio 

ICOCOCOCOCO'«*<^^^ 


Interpolation "F 0.18 0.36 0.54 0.72 0.90 1.08 1.26 1.44 1.62 1.80 















TEMPERATURES — CENTIGRADE TO FAHRENHEIT (Continued) 

Conversion Table 
For temperatures above 0® C. 


TEMPESATUKE CONVESSION— € TO F. (Contlnawl) 
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TEMPERATURES — CENTIGRADE TO FAHRENHEIT (Continued) 


TEMPEBATURE CONVERSION— C TO F. (Continued) 
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TEMPERATURES CENTIGRADE TO FAHRENHEIT (Continued) 

Conversion Table 
For temperatures above 0® C. 


TEMPEEATUBE CONVEESION— C TO F. (Continued) 


o» 

(NC^C<ltN|C<IC<<C^C^C^C^ C4(N(N(NC<IC^C4C^CMC4 I 

00 

2206.4 

2224.4 

2242.4 

2260.4 

2278.4 

2296.4 

2314.4 

2332.4 

2350.4 

2368.4 

2386.4 

2404.4 

2422.4 

2440.4 

2458.4 

2476.4 

2494.4 

2512.4 

2530.4 

2548.4 


CO CO CD O CO CO CD CO ^ QD CO CO CO CO CO CO CO CO CO CO 

^ cq (NN CO COCOCO CO ^ »o »b »o 

<N CS CN M (N (N C<l c4 <N (N ^ (N CM cs( (N 

«0 

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

CM ^ CM CM CM CO CO CO CO CO ^ K lij A 

CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM ^ CM CM CM CM 

o 

2201.0 

2219.0 

2237.0 

2255.0 

2273.0 

2291.0 

2309.0 

2327.0 

2345.0 

2363.0 

2381.0 

2399.0 

2417.0 

2435.0 

2453.0 

2471.0 

2489.0 

2507.0 

2525.0 

2543.0 


CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 

OS t>» IQ CO »-H O) to CO OS to CO OS r*» O CO T-t 

05i— iCOOt^OOOCM'^CD t>*OSf-lCOtpcpQOOCM^ 

CM CM N CM ^ CO CO CO CO CO CO -M! 'T ^ ^ ^ tc o o 

CM CM CM CM CM CM CM CM CM CM CM CM CM ^ CM CM CM CM CM CM 

CO 

2197.4 

2215.4 

2233.4 

2251.4 

2269.4 

2287.4 

2305.4 

2323.4 

2341.4 

2359.4 

2377.4 

2395.4 

2413.4 

2431.4 

2449.4 

2467.4 

2485.4 

2503.4 

2521.4 

2539.4 


2195.6 

2213.6 

2231.6 

2249.6 

2267.6 

2285.6 

2303.6 

2321.6 

2339.6 

2357.6 

2375.6 

2393.6 

2411.6 

2429.6 

2447.6 

2465.6 

2483.6 

2501.6 

2519.6 

2537.6 

- 

2193.8 

2211.8 

2229.8 

2247.8 

2265.8 

2283.8 

2301.8 

2319.8 

2337.8 

2355.8 

2373.8 

2391.8 

2409.8 

2427.8 

2445.8 

2463.8 

2481.8 

2499.8 

2517.8 

2535.8 

o 

2192.0 

2210.0 
2228.0 

2246.0 

2264.0 

2282.0 

2300.0 

2318.0 

2336.0 

2354.0 

2372.0 

2390.0 

2408.0 

2426.0 

2444.0 

2462.0 

2480.0 

2498.0 

2516.0 
2534.0 

d 

1 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 

1380 

1390 


2465 



TEMPEPATURES— CERTIGRADE TO FAHRENHEIT (Conttoued) 


TEMPEEATVB£ €ONyERSION>~C TO F. (Continued) 
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TEMPERATURES— CEirnORADB TO FAHRENHEIT (Continiied) 

Conversion Table 
For temperatures above 0® C. 


TEMPEKATUSE CONVEKSION— C TO F. (Continued) 
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TEMPERATUBB CONVERSION— C TO P. (Continued) 
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T^MDPERATXTRBS CENTIGRADE TO FAHRENH^T (Contiimed) 

Conversion Table 
For temperatures above 0" u. 


TEMPEBATUBE CONVEB8ION— C TO F. (Cootlnnod) 
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TEMP13UTURES-- CENTIGRADE TO FAHRENHEIT (Continued) 


TKMPEBATI;B.E CONTEKSION — C to r. (Continued) 
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TEMPERATURES — CENTIGRADE TO FAHRENHEIT (Contiimed) 

Conversion Table 
For temperatures above 0° C. 


TEMPEBATVKE CONVB»SION— C TO F. (Continoed) 
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TEMPERATURES— CENTIGRADE TO FAHRENHEIT (Continued) 


TEMPERATURE CONTERSION— C TO F. (Continued) 
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TEMPERATURES— CENTIGRADE TO FAHRENHEIT (Continued) 

Conversion Table 
For temperatures above 0° C. 


TEMPERATUKE CONTEKSION— C TO F. (ContlnRM) 
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TEMPERATURES — CENTIGRADE TO FAHRENHEIT (Concluded) 


TEMPBEATUBE CONYEBSION-^C TO F. (Continued) 
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MOMENT OF INERTIA FOR VARIOUS BODIES 

The mass of the body is indicated by m. 


BiOMENT OF INERTIA 
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Sphere, radius r Any diameter ”*5'' 

2 (n*— rs*) 

Spherical shell, external radius, fi internal, radius r* Any diameter ^”5 



MOMENT OF INERTIA FOR VARIOUS BODIES (Continued) 

Th« mass of ihe body is indicated by m. 


MOMENT OF INERTIA (Continued) 
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Spheroid of revolution, equatorial radius r Polar axis 


RABIO FORMULiE 

A collection of formulae useful in the computation of in- 
ductance, capacitanqe, and other constants of oscillating cir- 
cuits. From Radio Instruments and Measurements, Bureau of 
Standards. 


Capacitance 

Units. — In the following formula all lengths are expressed in 
centimeters, areas in square centimeters; the dielectric constant 
K, is taken as unity for air. Capacitances will be given in 
rnicromicrofarads = 10"^® farads. The electrostatic unit of 
<‘apacitance, sometimes called the centimeter = 1.1124 micro- 
microfarads. 

Parallel plate condenser. — If s be the area of one plate: 
t, the thickness of the dielectric; A", the dielectric constant; 
and the number of plates, — ^the capacitance 

C = 0.0885 K 

Variable condenser, semicircular plates. — Where N is the 
total number of parallel plates; Ti the outer, and the inner 
radius of the plates; the thickness of the dielectric, and K 
the dielectric constant, — the maximum capacitance is given by 

C - 0. 1390X - ’id) . 

t 

Isolated thin circular disk. — If d is the diameter of the disk 
C»0.354d. 

Isolated sphere. — If d is the diameter of the sphere 
C-0.556d. 

Two concentric soheres. — If n is the radius of the outer 
sphere; rj, that of the inner sphere; K, the dielectric constant 
of the material between the spheres, 

C 

Ti - r- 

Two coaxial cylinders. — If r, is the radius of the outer 
cylinder; r 2 , that of the inner; Z, the length of the cylinders; 
A, the dielectric constant, 

Single long wire ‘ parallel to the grbund. — For a wire oi 
length 1; diameter, d; suspended at a height h above the groundt 
where the diameter is small compared with the lengthi 
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0.2416 I 


For 

^-or<l 

For 

i-or<l 

In which, 



C- 


C- 


logi« - J - fa 

0.2416 I 

1 2 / , 
logic 


^ ■v--(Ty i 




fa - logic 

the values of which may be found in a table at the end of tms 
action. 

Vertical wire. — For a wire of length I, relatively high above 
the ground; of diameter d, tlie approximate capacitance is as 
follows, 

^ 0.2416 Z 

^ " 1 2Z* 

log.0 J 

Two horizontal parallel wires at the same height. — If d is 
the diameter of each wire; L the len^h of each; fa the height 
above the ground; D, the distance between wires, — where d 
and D are small compared to Z, 

^ 0.1208/ 

^ , 2D D^' 

Two parallel horizontal wires, one above the other. — • Use 
the preceding formula for parallel wires at the same height, 
substituting the mean height for h. 

Two parallel wires joined together, both at the same height. — 
Let Z be the length of each wire; D, the distance between cen- 
ters; hy the height above the ground; the diameter of crow 
section of the wire. If d* and Z)* are small compared with 
Z* and 4th^ respectively 


For ~ - or<l 


Far^-.or<l 




0 4831 1 


, 44 , 24 rt. 

logic - j -f logic p 


Cm 


0.4831Z 

logic ^ ’¥ logro p - 2fci 


ki and fa have the same significance as above and may be 
found from the tables at the end of the section. 
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Several wires in parallel— If n parallel wires are joined 
together; /), the spacing between the wires; d, the diameter 
of the wire; h, the height above the ground; I, the length of 
f fi(‘ group, — the approximate capacitance is, 

^ 1.112Z 


pii and pii may be computed from the following: 


For 

V 

0 

1 

pii =- 4.605 




Pi! - 4.605 

[logic - fcij 

For 


Pti = 4.605j 

[logio|^ - frlj 



Pit = 4.605| 

[log,,^ - fcjJ 


Values of fc, ki, may be found in the following table. 


TABLE 1 


4h 

/ 

ki 

/ 

4h 

A*i 

n 

k 

n 

k 

0 

0 

0 

0 

2 

M 

11 

2.22 

0.1 


0.1 

0.043 

3 


12 

2.37 

.2 


.2 

.086 

4 

.621 

mm 

2.51 

.3 


.3 

.128 

5 

.906 

14 

2.63 

A 

■mm 

,4 

.169 

6 

1.18 

15 

2.74 

.5 


.5 

.209 

7 

1.43 

16 

2.85 

.6 

.035 

.6 

.247 

8 

1.66 

17 

2.95 

.7 


.7 

.283 

9 

1.86 

18 

3.04 

.8 


.8 

.318 

10 

2.05 

19 

3.14 

.9 

.069 

.9 

.351 




3.24 

1.0 

.082 

1.0 

..‘^83 






Inductance 

Units. — In the following formulae all lengths are expre^ed 
in centimeters. The inductance calculated will be in micro- 
henries - 10~^ henry. 

Long straight round wire. — If I is the length; d, the 
diameter of cross section; p the permeability of the material, — 
the inductance at zero or low frequency is, 

L - 0.002/1" 2.303 lc«i. T 
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For all except iron wire fx ~ 1 and the last term becomes 0.25, 
For wires whose length is less than about 1000 times the 

diameter the term + ^ should be added inside the brackets. 

For any frequency: 

L = 0.002 /|^2.303 logic J - '>■ + J 

where 5 is a quantity given in Table 2 below as a function of x. 
X is to be computed from the relation 

X = O.liQbddBl 

» P 

where d and are as above; /, the frequency and p the re- 
sistivity of the material of tlie wire expressed in microhm- 
centimeters. (See Properties of Metallic Conductors.) 

For copper at 20° C. 

X = 0.1071 dV/. 

For wires other than iron, whose length is 100,000 times the 
diameter the inductance at infinite frequency is about 2 % less 
than at zero frequency. 


TABLE 2 


Values of 5 for computing inductance at any frequency. 


X 

8 

X 

1 

0 


12 

0.059 

0.5 

. 250 

14 

.050 

1.0 

.249 

16 

.044 

1.5 

.247 

18 

.039 

2.0 

.240 

20 

.035 

2.5 

.228 

25 

.028 

3.0 

211 

30 

.024 

3.5 

.191 

40 

.0175 

4.0 

.1715 

50 

.014 

4.5 

.154 

60 

.012 

5.0 

. 139 

70 

.010 

6.0 

.116 

80 

.009 

7.0 


90 

.008 

8.0 

.088 

100 

.007 

9.0 

.078 

oo 

.000 

10.0 
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Two parallel round wires, return circuit.— If Hs the lengrth 
of each wire; d, the diameter; D, the distance between centers 
of wires; ^ the permeability, — the inductance for any fre- 
quency is 

L =0. 004 «[2. 303 logic 

where 5 is a quantity to be obtained from the table above as 
a function of x which is to be computed as explained for the 
previous formula. 

For copper and at low frequency the term 5 becomes 0.25. 

Square of round wire. — If a is the length of the side of the 
square; d, the diameter of the wire; /u the permeability, the 
inductance for any frequency is, 

L=0.008a[2.303 log,o ^ 

where 5 is obtained as above. For low frequency and for wires 
other than iron d becomes 0.25; for infinite frequency the value 
is zero. 

Grounded horizontal wire, the Earth acting as return cir- 
''uit. If I is the length of wire; /?, the height above the ground; 
7, the diameter of the wire; m the permeability and 5 the fre- 
quency constant (see table 2 b the inductance,— where d is 
small compared with 7, — is given as follows; 

For -i=oT <1 L=() (K)2lj^2.3026 logi, 

For 2^ =or < 1 L=0.0U2 l|^2.3026 log,o 

P and Q may be found in the following table. 

TABLE 3 


2h 

1 

P 

1 

2h 

Q 

2h 

1 

P 

1 

2k 

Q 

0 

0 

0 

1 0000 

0.6 

0.5136 

0.6 

1.2918 

0 1 

0.0975 

0.1 

1 0499 

.7 

1 .5840 

.7 

1.3373 

2 

. 1900 

.2 

1 . 0997 

.8 

.6507 

.8 

1.3819 

8 

.2778 

^3 

1.1489 

.9 

i .7139 

.9 

1.4251 

.4 

.3608 

.4 

1 . 1975 

1 0 

.7740 

1.0 

1.4672 

5 

1 .4393 

.5 

1 2452 






The mutual inductance of the case above may be expressed. 
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M - 0.002 ([^2.3026 logi, ^ - p + ^ J 

M - 0.002 ij|2.3026 logic ^ _ Q + ^ J 

The values of P and Q are found in the table above. 
Grounded wires in parallel. — Compute by the above 
formulae the inductance Li per unit length of a single wire 
and the mutual inductance Mi per unit length of two adjacent 

wires, using the actual length in determining the ratios 

Vdl 

^ etc. Then the inductance of w parallel 'wires 'will be, 

L = _ o.ooifc] 

where fc is a function of n found in 'fable 1 under capacity 
formulae. 

Circular ring of round wire. — If a the mean radius r^f 
the ring; d, the diameter of the wire, the inductance at any 
frequency is 

L = 0.01257a|^ 2.303 log.g - 2 + m«] 

where 5 is determined from the table above. 

Circular coil of circular cross section. — I'or a coil of n fine 
w'ires wound with mean radius of the turns a, the cross scctior 
of whose winding is a circle of diameter d, the inductance a\ 
low frequency, for wire other than iron, neglecting insulation 
space is, 

L - 0.01257an2j^2.303 log,„ ^ - 1.7r)J 

Torus with a single layer transverse winding, — a circular 
solenoid of circular cross section. If r is the distance from the 
center of the torus to the center of the transverse section; <i, 
the radius of the turns of the winding; n, the number of turns, 
the inductance at low frequency is 

L = 0.01257w2[r - vV’ - n"] 

Solenoid, single layer. If n is the number of turns; a the 
radius of the coil; 6, the length, the approximate inductance 
at any frequency is, 

, 0.03948a2na^ 


where K is a function of -g- given in the table below. 

2iH2 


For y»or<l 
For ~ » or <1 



RADIO FORMULAE (Continued) 

TABLE 4 


2a 

b 

K 

b 

K 

2a 

b 

K 

0.00 

1.0000 


0.5255 

7.00 

0.2584 

.05 

.9791 

2.10 

.5137 

7.20 

.2537 

.10 

.9588 

2.20 

.5025 

7.40 

.2491 

.15 

.9391 


.4918 

7.60 

.2448 

.20 

.9201 


.4816 

7.80 

.2406 

.25 



.4719 

8.00 

.2366 

.30 

.8838 


.4626 

8.50 

.2272 

.35 

.8665 

2.70 

.4537 

9.00 

.2185 

.40 

.8499 

2.80 

.4452 

9.50 

.2106 

.45 

.8337 

2.90 

.4370 

10.00 

.2033 

50 

RlSl 


.4292 



. 55 

mmm 

3.10 

.4217 

11.0 

.1903 

.60 

.7885 


.4145 

12.0 

.1790 

.65 

.7745 

3.30 

.4075 

13.0 

.1692 



3.40 

.4008 

14.0 

.1605 

.75 

.7478 

3.50 

.3944 

15.0 

.1527 

.80 

.7351 


.3882 

16.0 

.1457 

.85 

.7228 

3.70 

.3822 

17.0 

.1394 

.90 


3.80 

.3764 

18.0 

.1336 

.95 

.6995 

3.90 

.3708 

19.0 i 

.1284 

■Sw 

.6884 

4.00 

.3654 

20.0 

.1236 

Isa 

.6777 

4. 10 

.3602 

22.0 

.1151 


.6673 


.3551 

24.0 ! 

.1078 

1.15 

.6573 

4.30 

.3502 

26.0 

.1015 


.6475 

4.40 

.3455 

28.0 

.0959 

1.25 

.6381 

4.50 

.3409 

30.0 

.0910 

1.30 

.6290 

4.60 

.3364 

35.0 

.0808 

1.35 


4.70 

.3321 

40.0 

.0728 


.6115 

4.80 

.3279 

45.0 

.0664 

1.45 

.6031 

4.90 

.3238 

50.0 

.0611 

1.50 

.5950 


I .3198 

60.0 

.0528 

1.55 

.5871 

5.20 

.3122 

70.0 

.0467 


.5795 

5.40 

.3050 

80.0 

.0419 

1.65 

.5721 


.2981 

90.0 

.0381 


.5649 

5.80 

.2916 

100.0 

.0350 

1.75 

.5579 


.2854 



1.80 

.5511 


.2795 



1.85 

..5444 

6.40 

.2739 



1.90 


6.60 

.2685 



1.95 

.5316 

6.80 

.2633 

1 



Long multiple layer solenoid. — The inductance is given 
approximately by, 

2, . L. - 2:21^1^(0.693 + B.) 


b 
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where Li is the inductance calculated from the formula for a 
single layer solenoid, n being the number of turns of the wind- 
ing; a, the radius of the coil measured from the axis to the 
center of the cross section of the winding; 5, the length of the 
coil; c, the radial depth of the winding; B» a correction given 
in table below as a function of hjc. 


TABLE 5 


b/c 

B; 

b/c 

B. 

1 

0.0000 

16 

0.3017 

2 

.1202 

17 

.3041 

8 

.1753 

18 

.3062 

4 

.2076 

19 

.3082 

5 

.2292 

20 

.3099 

6 

.2446 

21 

.3116 

7 

.2563 

22 

.3131 

8 

.2656 

23 

.3145 

9 

.2730 

24 

.3157 

10 

.2792 

25 

.3169 

11 

.2844 

26 

.3180 

12 

.2888 

27 

.3190 

13 

.2927 

1 28 

.3200 

14 

.2961 

29 

1 .3209 

15 

.2991 

30 

.3218 


Square coil of rectangular cross section. — If a he the side 
of the square measured to the center of the rectangular section 
which has sides b and c and if rt be the number of turns, 

L = 0.008an=r 2.303 log,o + 0.2235 + 0.72C>1 

L 0 + c a J 

If the cross section is a square 6 = c and the expression becomes 
L = 0.008arr|^2.303 l<3gio j + 0.447 ^ + O.CmJ 

Ml TUAL, InDCKTANCB 

Two parallel wires. — If I be the length of each wire; D, 
the distance between, the inductance is 

M =. 0.002 ;|^2.303 log,. ^ “ 1 + 7] 

Coaxial solenoids, single layer coils, not concentric. If a is 
the radius of the smaller coil; A. the radius of the larger: n\ 
and the number of turns on the smaller and larger coil re- 
epectively; 21 the length of the smaller coil; 2x, the length of 
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the larger; the distance between the centers of the coils 
measured along the common axis, 


Af = 0 . + Ksifca + Ksits] 


where 



ki =2 1 

rj 

rr l/X] X2 \ 

^ 2Vri& faV 

ks ~a^l\ 




where 




■’ ‘4:+4:) 


Xi =D—x 
3*2=/) -fx 


ri = A2 

r2 = \/ic7TA^ 


The above is most accurate for short coils with relatively 
great distance between. 

Coaxial, concentric solenoids, outer coil the longer. If a be 
the radius of the smaller coil; A, that of the larger; 21 , the 
length of the inner coil; 2x, the length of the outer; ni and ni 
the number of turns on the inner and outer coil respectively, 

where g ~ -f A ^ . 

Coaxial, concentric solenoids, outer coil the shorter. As- 
suming the symbols as before except 


M.O.O197.‘'^-[l + 0’(3-.g)] 

High Frequency Resistance 

Cylindrical straight wires.— The ratio RiRo of the high 
frequency resistance to the resistance at low frequency may be 
found from the table below, by calculating first the value of 
X from the relation, 

where d is the diameter of the wire in centimeters; n, the mag- 
netic permeability; /, the frequency; p, the resistivity in 
microhm-centimeters . 
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For copper wire x = lOda where a has a value given by 
a = 0.01071. The value of a for varit)us frequencies may he 
found in the second of the two tables belo^^^ The above metliod 
gives the high-frequency resistance of simple circuits of ari\' 
shape wliere the length is great compared with the dianietiT 
of the wire and the different portions of tlu? circuit are not <*lo^e 
to each other. 

TABLE n 


Rutio of HiKh-Frequency Resistance to ll«c J)irect-rni rent Resistance 


X 

1 R Ro 

J' 

R Ro 

l| 

J 1 

R Ro 

0 

1 .OtXK) 

5.2 

2.114 

II 

i 

1 

1 1.0 

5.209 

O.o 

j 1.0003 

5.4 

2.184 

i; 

14.5 

5.38(i 

.6 

1.0007 

5.6 

2.254 

! 

15.0 

5.562 

.7 

1.0012 

5.8 

2.324 

J6.0 

5.915 

.S 

1.0021 

6.0 

2.394 

jl 

17.0 

6.268 

.9 

1.0034 

6.2 

2.463 

1 

18.0 

6.621 

1.0 

1.005 

6.4 

2.533 

i: 

19.0 

6.971 

1.1 

1 1.008 

6.6 

2.603 


20.0 

7.328 

1.2 

1.011 

6.8 

2.()73 

1 

21.0 

1 7.681 

1.3 

1.015 

7.0 

2.743 


22.0 

1 8.031 

1.4 

1.020 

7.2 

2.S13 

|: 

23.0 

8.387 

1.5 

j 1.026 

7.4 ■ 

2.8S4 


24.0 

8.74 1 

1.6 

1.033 

7.6 

2.951 

j' 

25.0 

9.091 

1.7 

' 1.042 

7.8 

3.021 

i 

2().0 

9.447 

1.8 

1.052 

8.0 

3.094 


28.0 

10.15 

1.9 

1 .064 

8.2 

3.165 


30.0 

lO.Sfi 

2.0 

1 .078 

8.4 

3.235 


32.0 

11.57 

2.2 

1.111 

8.6 

3.3(M> 


34.0 

12.27 

2.4 

1.152 

8.8 ' 

3.376 


36.0 ! 

12.98 

2.6 

1.201 ! 

90 

3.446 


38.0 i 

13.69 

2.8 

1.256 i 

9.2 

3.517 

i 

40.0 

14 to 

3.0 

1.318 ! 

9 4 : 

3.. 587 


42.0 

15.10 

3.2 

1 .385 

9.6 

3.658 


44.0 

1 5 8 1 

3.4 

1.4.56 

9.8 

3.728 


46.0 

16.52 

3.6 

1.529 

10.0 

3.799 


IS.O 

17.22 

3.S 

1.603 

10.5 

3.975 


50 0 

17.93 

4.0 

1.67S 

11.0 

4.151 


(iO.O 

21.47 

4.2 

i 1.752 

11.5 

4.327 


70.0 

25.(K1 

4.4 

i 1.826 

12.0 

4.501 


80.0 

28.54 

4.6 

' 1.899 

12.5 , 

4.680 

90.0 

32.07 

4.8 

1.971 

13.0 

4.85(i 

j 

'' 

100 0 

35.61 

5.0 

2.043 

13.5 

5.033 








il 



Ah an 

extension oi llj«‘ 

al)OVc tabh 

K, R,. ~ X 

th« follovMiiiJ 

2 828 hO 2 ’, 

lelateui nui; 

y be tiH«*d 


The eqtiaLoii is valid for values of jr Rreatet than 7 at which point the criiu i'- 
about 1 % arid tlecreasing with incTcuHing vahie'> of x. 
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TABLE 7 

Valuea of a ( — 0.01071 >//) for various frequencies. 


y 

a 

Wave- 

length 

meters 

/ 

[ 

a 

Wave- 

length 

meters 

100 

0.1071 


50,000 

2.395 

6,000 

200 

.1614 

... 1 

60,000 

2.624 

5,000 

300 

.1855 

t 

70,000 

2.834 

4,286 

400 

.2142 


80,000 

3.029 

3,750 

3,333 

500 

2395 


90,000 

3.213 

600 

2624 


100,000 

3.387 

3,000 

700 

.2834 


150.000 

200.000 

4.148 

2,000 

800 

.3029 


4.790 

1,500 

900 

.3213 


250,000 

5.355 

1,200 

1,000 

.3387 


300,000 

5.866 

1,000 

2,000 

.4790 


333,333 

6.184 

900 

3,000 

.5866 


375,000 

6.664 

800 

4,000 

.6774 


428,570 

7.012 

700 

5,000 

.7573 


500,000 

7.573 

600 

6,000 

.8296 


600,000 

8.296 

500 

7,000 

.8960 i 


■ 700,000 

8.960 

429 

8,000 

9579 


1 750,000 

9.275 

400 

9,000 

1 0160 i 


1 800,000 

9.579 

375 

10,000 

1.071 

30,000 

1 900,000 

10.16 

333 

15,000 

1 312 

20,000 

1,000,000 

10.71 

300 

20,000 

1 514 

15,000 

1,500,000 

13.12 

200 

;io,ooo 

40,000 

1.855 

2 142 

1 

10,000 

7,500 

3,000,000 

18.65 

100 

1 


Wave Length 

The wave length in meters Ls given by the following expression 
^\ h('n L, the inductance, is in microhenries and C, the capaci- 
lanco, is in microfarads. The resistance is assumed negligible. 

X = 1884\/lc 
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VALUES OF “L C” 

The following table gives values of the product of the inductance aiui 
capacitance (L C) in microhenries and microfarads for wave lengths from 
1 to 20,000 meters, and the corresponding frequencies in kilocycles. 


Wave 

length, 

meters 

Frequency, 

kilocycles 

L C 

Microhenries 

Microfarads 

Wave 

length, 

meters 

Frequency, 

kilocycles 

L C 

Microhenries 

Microfarads 

1 

300,000. 

.00000028 

570 

526.3 

.09141 

10 

30,000. 

.00002816 

580 

517.2 

.09467 

20 

15,000. 

.0001129 

590 

608,5 

.09803 

30 

10,000. 

.0002530 

600 

500. 

.1014 

40 

7,500. 

.0004503 

610 

491.8 

.1047 

50 

6,000. 

.0007039 

620 

483 7 

.1082 

60 

5,000. 

.001014 

630 

476.2 

.1117 

70 

4,286. 

.001378 

640 

468.7 

1154 

80 

3,750. 

.001801 

650 

461.5 

.1188 

90 

3,333. 

.002280 

660 

454.5 

. 1225 

100 

3,000. 

.002816 

670 

447.8 

.1263 

110 

2,727. 

.003404 

6S0 

441.2 

.1302 

120 

2,500. 

.004052 

690 

434 8 

.1341 

130 

2,308. 

.004757 

700 

428.6 

.1378 

140 

2,144. 

.005518 

710 

422 5 

.1419 

150 

2,000. 

.006335 

720 

416 7 

1459 

160 

1,875. 

.007204 

730 

411. 

.1601 

170 

1,765. 

.008134 1 

740 

405 4 

.1540 

180 

1,667. 

.009120 

750 

400. 

.1583 

190 

1,579. 

.01016 

760 

394 7 

.1625 

200 

1,500. 

.01129 

770 

389 6 

.1668 

210 

1,428.5 

.01239 ! 

780 

384 . 6 

.1714 

220 

1,364. 

.01362 

790 

379 8 

.1756 

230 

1,304.2 

.01490 

800 

375 

1801 

240 

1,250. 

,01624 

810 

370 4 

.1847 

250 

1,200. 

.01755 

820 

305 9 

.1893 

260 

1,153.8 

,01901 

830 

361 4 

.1941 

270 

1,111. 

.02052 

840 

357 1 

.1985 

280 

1,071.3 

.02209 

850 

352 9 

.2034 

290 

1,034.3 

.02372 

860 

348 8 

.2082 

300 

1,000. 

.02530 

870 

344 H 

.2132 

310 

967.7 

.02704 

880 

340 9 

.2179 

320 

937.5 

.02881 

890 

337 1 

.2229 

330 

909 1 

.03069 

900 

333 3 1 

.2280 

340 

882 4 

.03250 

910 

329 7 

2332 

350 

859.1 

.03446 

920 

326 1 

! 2381 

360 

833 3 

.03648 

930 

322 6 

.2434 

370 

810.8 

.03856 

940 

319 1 

.2487 

380 

789 5 

.04070 

950 

315 9 

2541 

390 

769.2 

.04277 

960 

312.5 

. 2595 

400 

750. 

.04503 

970 

309 3 

. 2647 

410 

731.7 

.04733 

980 

306.1 

. 2704 

420 

714 3 

.04968 

990 

303. 

.2759 

430 

697 7 

.05198 

1,0(K) 

300. 

.2816 

440 

681 8 

.05446 

1 1,010 

297 03 

.2870 

450 

666.7 

.05700 

1,020 

294 12 

.2927 

460 

652.2 

.05960 

i 1,030 

291.26 

.2986 

470 

638.3 

.06225 

i 1,040 

288 45 

.3045 

480 

625. 

.00485 

! 1,050 

285.71 

.3105 

490 

612.2 

.06757 

1,060 

283 . 

.3161 

600 

600. 

.07039 

1 1,070 

280 37 

.3222 

510 

588 2 

.07327 

1 1,080 

277 78 

.3283 

520 

676.9 

.07606 

1 1.090 

275.23 

.3345 

530 

666. 

.07903 

1,100 

272 73 

.3404 

540 

655.0 

.08208 

1 1,110 

270 27 

. 3467 

550 

54 5 4 

.08518 

1 1.120 

267 . 85 

.3531 

560 

535 7 

.08830 

1,130 

265.48 

.3595 
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VALLES OF W AND 1/W= 

C'ompnlofl l)y r\ W. Winkler, 
sul>jiiittf(I by .1. Johnsen 

Tlie values for w were eoiupiitwl to 0 significant figures and rounded to 8 
1'liese values, in the range 100 to 1000 kr, were obtained by adding the coin- 
niou difference 27r X 10 ■-« for intervals of 1 kc. Every fifth entry was 
fhocked by adding v X 10“i to the previous key entry. Values from 1000 to 
2000 kr were obtained in the same wav except the common difference here i‘s 
27r X 10^^ The values for l/w^ weic obtained by taking the reciprocal of 
fli(‘ sipiared values of w and were checked with some previously computed 
(jibh's. 


EXTENSION' OK TABLES 

liCt till* tabulated \alue foj w hr NI. Th<‘ riingi* of flu* tables may be 
e\teiid»‘(l as follows. 


liequcmv j 


w 

1 

i 

1/\ 

\ - 

5 

cycles 

M 

X 

Itt ' 

NI 

X 

lonj 

50 

<*ycle^ 1 

M 

X. 

]0-‘ 

i M 

X 

10^ 

500 

cycles 1 

M 

X 

10-3 

M 

X 

10« 

5 

kc 

M 

X 

10 

M 

X 

10 » 

50 

kc 1 

M 

X 

10 1 

1 M 

X 

10-* 

5i)0 

kc 1 

M 



1 M 



5 

me [ 

M 

V 

10 

1 M 

X 

10-2 

50 

me j 

M 

X 

10- 

, M 

X 

10-3 

500 

me 1 

M 

X 

103 

M 

X 

io-« 

5000 

me 1 

M 

X 

10» 

! M 

X 

10 H 





VALLES 

OF 

W 



1 req, 
Jo* 

w \ 10- 

' 1 rc<). 

1 kc 

w v' 10'^' , 

*re<j 

w \ 10« 


, w X UK- 

100 

6 2831853 







105 

G 697 3446 ; 205 

1 2S8U530' 

305 

1.0 16371 5'; 405 

1 9477874,;i 410 

2 5446900 

1 10 

6,0116038 

210 

1 310468<»ij 

310 

2.5761060 

115 

7.2256631 

215 

1 . 3508848;' 

315 

1 .0702034 

1 415 

2 6075210 

120 

7.5308224 

220 

1 38230081 

320 

2 0106192 

420 

2 6380378 

125 

7.8530816 

225 

1.4137167!) 

325 

2.0420352 

425 

2.6703538 

no 

8 1681400 

230 

1 4451326.} 

330 

2 0734511 

430 

2 7017697 

1 

8 4823001 
8 7064594 

235 

1 47654K-‘.| 

335 

2 1048671 

435 

2.7331856 

UO 

240 

1 5070645{i 

340 

2.1362830 

440 

2.7646015 

1 15 

0.1106187 

245 

1 . 53038041 

345 

2 . 1676980 

445 

2.7960175 

1 50 

0.4247770 

250 

1.5707063': 

350 

2.1001148 

450 

2.8274334 

155 

0 7380372 

255 

1 6022122; 

355 

2 2305308 

455 

2 8588493 

100 

10 0530066 

260 

1 .63362S2-< 

360 

2 2619467 

460 

1 2 8902652 


w X 10* 

265 

1 6650441.; 

1 6064600!! 

1 .72787o0j 

365 

2 2033626 

465 

2 9216812 

1»>5 

170 

1 0367256 
1 06S1415 

270 

275 

370 

375 

2.3247786 

2.3561045 

470 

475 

2 0530971 
2 9845130 

175 

1 . 0005574 

280 

1 7502010] 

380 

2 3876104 

480 

3 0159280 

ISO 

1 1300733 
1 1623803 

285 

200 

I 1 7007()78j 
1.82212371 

385 

300 

2.4190263 

2.4504423 

485 

I 490 

3.0473440 
3 0787608 

1 S5 

205 

1 1 8.535.3071 

305 

2 4818582 

405 

3 1101767 

l‘>0 

105 

1 1 038052 

1 2252211 

300 

J 8840556: 

400 

2.5132741 

1 500 

3 1415927 

200 

1 2566371 


1 i 

1 

i 
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VALVES OF W i<.'ontinued) 


I'Veq. 

kc 

M X 10" 

j kc 

w X 10« 

Frcq 

1 kc 


X 1(>« 

F I eq. 
kc 


X 10« 

505 

3 

1730086 

755 

4 7438049 

1 1005 

6 

3146012 

1256 

7. 

8863976 

510 

3 

. 2044245 

760 

4 . 7752208 

!• 1010 

6 

3460172 

1260 

7. 

9168135 

515 

3 

2358404 

765 

4 8066368 

i 1015 

6 

.3774331 

1265 

7. 

9482294 

620 

3 

2672564 

770 

4 8380527 

1 1020 

6 

4088490 

1270 

7. 

97964.5.3 

526 

3 

2086723 

775 

4 8694686 

; 1025 

6 

4402649 

1275 

8. 

0110613 

530 

3 

.3300882 

780 

4 9008845 

1 10.30 

6 

4716809 

1280 

8 

0424772 

535 

3 

.3615041 

785 

4 9323005 

1035 

6 

.5030968 

1285 

8 

0738931 

540 

3 

3929200 

790 

4.9637164 

! 1040 

6 

5345127 

1290 

8 

1053090 

545 

3 

4243300 

795 

4 99513231: 1045 

6 

.5659286 

1295 

8 

1.3672,5(> 

550 

3 

4557519 

800 

5 0265482!, 1050 

6 

.5973446 

1300 

8 

1681409 

555 

3 

4871678 

805 

5 0579642 

1055 

6 

6287605 

1.305 

8 

1995.568 

560 

3 

5185838 

810 

5 0893801 

1060 1 

6 

6601764 

1310 

8 

2309727 

665 


5499997 

815 

5 1207960 

1 1065 ; 

6 

69 1 5923 

1315 

8 

2623887 

570 

3 

5814156 

820 

5 1522119 

: 1070 

6 

72.30083 

1320 

8 

293804<; 

575 

3 

6128315 

825 

5 1836279 

; 1075 

« 

7544242 

1325 

8 

325220.5 

580 

3 

6442475 

830 

5 215043S 

1080 

6 

78.58401 

1330 

8 

3.566364 

585 

3 

6756634 

835 

5 2464597 

1085 1 

6 

8172561 

1335 

8 

3880.524 

500 

3 

7070793 

840 

5.2778757 

1 1090 ; 

6 

8486720 

1340 

8 

4 1 94683 

595 

3 

7384953 

845 

5 3092916 

, 1095 

6 

8800879 

1345 

8 

4508842 

600 

3 

7699112 

850 

5.3407075! 

1100 

6 

91 15038 

13.50 

8 

4823002 

605 

3 

8013271 

855 

5 3721234 

1 1105 1 

6 

9429198 

13.55 

8 

5137161 

610 

3 

8327430 

860 

6.4035394 

1 1110 ! 

6 

9743357 

1.360 

8 

.54.51.32(» 

615 

3 

8641590 

865 

5.4.149553 

. 1115 , 

7 

0057516 

1.365 

8 

,576.5479 

620 

3 

8955749 

870 

5 4663712 

! 1120 , 

7 

0371675 

1370 

8 

6079639 

625 

3 

9269908 

875 

5 4977871 

j 1125 

7 

0685836 

1375 

8 6393798 

630 

3 9584067 

880 

5.5292031 

1 1130 

7 

0999994 

1380 

i 8 

6707957 

635 

3 

9896827 

885 

5.5606190 

j 1135 

7 

1314153 

1385 

1 8 

7022116 

640 

4 

0212386 

890 

5 5920349 

1 140 

7 

1628312 

1.390 1 

8 

7336276 

645 

4 

0526r>45 

895 

5 6234.508 

1145 

7 

1942472 

1395 

8 

765043.5 

650 

4 

0840704 

900 

5 6548668 

[ 1150 

7, 

,22.56631 

1400 I 

8 

7964.594 

655 

4 

1154864 

906 

5 . 6862827 

! 11. ’>5 

1 7 

2570790 

1405 1 

8 

82787.5.{ 

660 

4 

1469023 

910 : 

5 7I769H6 

1- 1160 

1 7 

2884949 

1410 I 

8 

85929 1 :t 

665 

4 

1783182 

915 ! 

5 7491145 

1 1165 

7 

.3199109 

1415 

8 

8907072 

670 

4 

2097342 

920 

5 78053051 

i 1 170 

, 7 

3513268 

1420 

8, 

9221231 

675 

4 

2411501 

925 

5 8119464| 

1 1175 

i 

3827427 

1425 

8 

953.5,39 1 

680 

4 

2725660 

930 

.5.8433623' 

’ 1 180 ' 

1 

' 7 

4141587 

1430 

8 

98495.59 

685 

4 

3039819 

935 

5 87477H31 

! 1185 

' 7 

44.5.5746 

1435 

9 

016.3709 

600 

4 

3353979 

940 

5 9061942 

; 1190 i 

1 7, 

. 4769905 

1440 

0 

0477868 

605 

4 

3668138 

945 

5.9376101 

1195 1 

7 

.5084064 

1445 

9 

0792028 

700 

4 

3982297 

950 

5.9690260 

, 1200 1 

7 

5398224 

14,50 

9 

1 106187 

705 

4 

4296456 

955 

6 0004420 

■ 1205 

7 

,5712383 

14.55 

0 

1420346 

710 

4 

46U>616 

960 

6 0318.579 

1210 

7 

6026.542 

1460 

9 

17.34.50.5 

715 

4 

4924775 

965 

6 0032738 

1215 

7 

6.340701 

1465 

9 

204866.5 

720 

4 

5238934 

970 

6 0946897 

1220 

7 66.54861 

1470 

0 

2.36282 1 

725 

4 

55530lk3 

975 

6 1261057 

. 1225 

7 

6969020 

1475 

9, 

26769S3 

730 

4 

5867253 

980 

6 1.575216 

1 1230 

7 

7283180 

1480 

9 

2991 I 12 

735 

4 

6181412 

985 

6.1889.375 

; 1235 

7 

7.597338 

1485 

9 

,3.305.302 

740 

4 

6495571 

9110 

6 2203534 

1 1240 

7 

7911498 

1490 

9 

.3619461 

745 

4 

6809730 

995 

6 2517694 

' 1245 

7 

822.56,57 

1495 

9 

.393.3629 

750 

4 

7123890 

1000 

6 28318.53,, 12.50 

7 

H.539816 

1500 

9 

4247779 






VALUES OF W Continued) 


J' l Cij- 

kc 

w X 10» 

Fu-q. i 
kv ; 

/ !(»»• 

'i:'- ! 

w X 10« 

Firq. 

kc. 

X io» 

1 505 

9.4561930 

1630 

1 02415921 

1755 i 

1 1026990 

1880 

1 1812388 

1510 

9.4876098 

1636 

1 0273008? 

1760 

1 1058406 

1885 

1 1843804 

1515 

9.5190267 

1640 

1 03044241 

1765 

1 1089822 

1890 

1 1875220 

1520 

9.5504417 

1645 

1 0334840 

1770 

1.1121238 

1895 

1 1906636 

1 525 

9.5818576 

1650 

1 0367256 

1775 

1.1152654 

1900 

1 . 1938052 

1 5.S() 

9 6132735 

1655 

1 03986721 

1780 

1.1184070 

1905 

1 1969468 

1 5.S5 

9 6446894 

1660 

1 0430088 

1785 

1.1215486 

1910 

1 2000884 

1 540 

9.6761054 

1665 

1 0461504 

1 04029191 

1790 

1 1246902 

1915 

1 2032300 

1545 

9.7075213 

1670 

1795 

1 1278318 

1920 

1 2063716 

1 550 

9.7389372 

1675 

1 0524335: 

, 

1800 

1.1309734 

1925 

1 2095132 

1 555 

9 7703531 

1680 ’ 

1 0555751 

1805 

1 1341149 

1930 

1 2126548 

1560 

0 8017691 

1685 1 

1 0587167 

1810 

1 1372565 

1935 

1 2157964 

1 565 

9 8331850 

1690 1 

1 0618583i 

1815 

1 1403981 

1940 

1 2189379 

1 570 

9 8646009 

1695 1 

1 0640909(1 

1820 

1 1435397 

1945 

1 2220795 

1 575 

0 8960168 

1700 I 

1 06814151 

1825 

1 1466813 

1950 

1 2262211 

1580 

9 9274328 

1705 ' 

1 0712831’ 

1830 

1 1498229 

1955 

1 2283627 

1585 

9 9588487 

1710 

1 0744247 H 

1835 

1 1529645 

1960 

1 2315043 

1 500 

9 0002646 

, 1715 

1 0775663! 

1840 

1 1561061 

1965 

1 2346459 

1 505 

10 0216806 

1720 

1 08070701 
1 0838405, 

1845 

1 1592477 

1 1970 

1 2377875 

1600 

10.0530965 

1725 

1850 

1 1623893 

1975 

1 2409291 

1605 

1 0084512 

1730 

1 0869011 

1855 

1 1655309 

i 1980 

1 2440707 

1610 

1 0115928 

1735 

1 0001326 

1860 

1 . 1686725 

, 1985 

1 2472123 

1615 

1 0147344 

1740 

1 00327421 

1865 

1 1718141 

t 1990 

1 2503539 

1 620 

I 0178760 

1745 

I 0064158 

1870 

1 1749557 

1996 

1 2534955 

1625 

1 0210176 

1750 

1 0005574 

1875 

1 1780972 

j 2000 

1 2566371 



VALLES 

OF 1 /W-’ 



1 tL*q. 

! 1/W2 X 1 

I'mi. 

1 ■ > 

1 irq 

' l/w“ X 

Freq. 

1 1 - x 

kr 

10-‘2 

kr 

10 >■* 

kr 

10-13 

:■ 

10' 

100 

2 533029 







105 

2 297532 

205 

1 6 02743.> 

.105 

2 722955 

: 405 

1 544294 

1 10 

2 093412 

210 

1 5.743831 

310 

2 635826 

i 410 

1 506858 

115 

1 915334 

215 

5.470783 

315 

2 562813 

; 415 

1 470767 

120 

1 759048 

220 

1 5.258200 

320 

2 473661 

420 

1 435957 

125 

1 621138 

225 

5.003515 f 

325 

2 398134 

425 

1 402369 

i;io 

1 498834 

230 

4 788335 

330 

2 326014 

430 

1 . 369945 

1 85 

1 380865 

235 

4 586744 , 

335 

2.257099 

435 

1 338633 

140 

1 292362 

240 

4 . 307620 

340 

2.191202 

440 

1 . 308383 

145 

1 204770 

245 

4 210057 

.345 

2 128149 

445 

1 279146 

1 50 

1 125790 

250 

4 052847 , 

350 

2.067779 

450 

1 250878 

1 55 

1 054330 

255 

260 

3 805470 

3 747085 

355 

360 

2 009942 

1 954498 

455 

460 

1 . 223538 

1 197083 


’ 'l/w=X 
io-« 


265 

3 607010 

365 

1 901317 

465 

1 171478 


270 

275 

! 3.47466.3 

1 3 . 340460 

370 

375 

1 . 850277 

470 

475 

1 146686 

160 

9 804647 

1.801265 

1 . 122672 

165 

9 304056 






170 

8 764808 

280 

3 230905 

380 

1 754175 

I 480 

1 099405 

175 

8 271117 

285 

3 1 18534 

385 

1 708908 

485 

1 076853 


7 817993 

290 

' 3 011925 

31K) 

1 665371 

490 

1 054989 

180 

295 

2 910691 

396 

1 623476 

495 

1 033784 

185 

7 401108 

300 

2 814477 

400 

1 583143 

500 

1 013211 

100 

7 016702 






105 

6 661485 







200 

6 332573 












VALUES OF 1/W» (Continued) 


Freq. 

l/w2 X 

Frp«i. 

1/^2 X 

Frcti. 

1/w*’ X 

Freq. 

l/w2 X 

kc 


10 

1 ke 

L . . 

10 

k( 

io->^ 

kc 


10 “ 

506 

9 

932475 

756 

4 44372 

; 1005 

2 50789 

1255 

1 

60825 

510 

9 

. 738676 

760 

4 38642 

! 1010 

2 48312 

1260 

1 

595:>() 

515 

9 

55051 

765 

4 32831 

' 1015 

2 45871 

1265 

1 

58292 

520 

9 

36772 

770 

4 27227 

i 1020 

2 43467 

1270 

1 

57048 

525 

9 

19013 

775 

4 21732 

! 1026 

2 41097 

1275 

1 

55819 

530 

9 

01754 

780 

4 16342 

1 1030 

2 38763 

1280 

1 

54604 

636 

8 

84977 

1 785 

4 11055 

1035 

2 36461 

1285 

1 

53403 

540 

8.68664 

1 790 

4 05869 

1 1040 

2 34193 

1290 

1 

522 1 6 

545 

8 

52800 

795 

4 00780 

1 1045 

2 31957 

1295 

1 

51043 

550 

8 

37365 

800 

3 95785 

1050 

2 29753 

1300 

1 

49883 

555 

8 

22345 

805 

3 90884 

' 1055 

2 27581 

1305 

1 

48737 

560 

8 07726 

810 

3 86074 

1060 

2 25438 

1310 

1 

47604 

565 

7 

93495 

815 

3 81550 

1065 

2 23327 

1315 

1 

46484 

570 

7 

79650 

820 

3 76714 

107(» 

2 21239 

1320 

1 

45376 

575 

7 

66134 

1 825 

3 72162 

1075 

2 19191 

1325 

1 

44281 

580 

7 

52981 

830 

3 67692 

1080 

2 17166 

1330 

1 

431 98 

685 

7 

40166 

835 

3 63302 

i 1085 

2 15170 

1335 

1 

42127 

590 

7 

27673 

840 

3 58990 

1 1090 

2 13200 

1340 

1 

41669 

595 

7 

15495 

845 

3 54753 

■ 1095 

2 11257 

1345 

1 

40022 

600 

7 

03620 

850 

3 . 50592 

, 1100 

2 09341 

1350 

1 

38986 

605 

6 

92039 

855 

3 46504 

1 105 

2 07451 

1355 

1 

37963 

610 

6 

80738 

860 

3 42487 

1110 

2 06586 

1360 

1 

36956 

615 

6 

69716 

865 

3 38539 

1115 

2 03747 

1365 

1 

35949 

620 

6 

58955 

870 

3 34660 

1 120 

2 01931 

1370 

1 

34957 

625 

6 

48456 

1 875 

; 3 30844 

1125 

2 00416 

1375 

1 

33978 

630 

6 

38201 

! 880 

1 3 27095 

, 1130 

1 98373 

1380 

1 

33669 

635 

6 

28190 

' 885 

3 23410 

1135 

1 90629 

1385 

1 

32651 

640 

6 

18416 

1 890 

3 19786 

1140 

1 1 94908 

1390 

1 

31 162 

645 

6 

08863 

1 S‘K5 

3 16110 

1145 

! 1 93210 

1395 

1 

36164 

65^1 

5 

99535 

I 900 

3 12719 

1150 

i 1.91533 

1400 

1 

29236 

055 

5 

90416 

' 905 

3 09274 1 

1' 1155 

1 8‘)879 

1405 

1 

283 1 8 

660 

5 

81503 

910 

1 3 05885 

1 160 

J 88245 

1410 

1 

27416 

665 

5 

72792 

915 

3 02551 

1165 

1 86633 

1415 

1 

2651 1 

670 

5 

64274 

920 

2 09270 

1 170 

1 85041 

1420 

1 

25621 

675 

5 

55958 

925 1 

2 O6044 

1 1 75 

1 ] 83469 

! 

1426 

1 

24741 

680 


47800 

930 

2 92869 

' 1180 

1 81918 

1430 

1 

23876 

685 

5 

39831 

935 

2 89745 

[ 1185 

1 80386 

1435 

1 

2366'» 

690 

5 

32037 

940 

2 86671 

r 1190 i 

1 78873 

1440 

1 

22 1 85 

695 

5 

24408 

945 

2 83646 

L 1195 

1 77380 

1445 

1 

J 1 3 1 2 

700 

5 

16944 

950 

j 2 80667 

j 1200 

1 75905 

1450 

1 

26477 

705 

5 09640 

956 

2 77737 

1205 

1 74448 

1455 

1 

19656 

710 

5 0248fi 

960 

2 74851 

i 1210 

; 1 73010 

1460 

1 

1 8832 

715 

4 

95483 1 

965 

2 72011 

1215 

: 1 71588 

1465 

1 

1 862.< 

720 

4 

88626 1 

970 

2 00213 

1220 

I 1 70185 

1470 

1 

17221 

725 

4 

81908 

975 

2 66459 

1 

1 1 68798 

1475 


16428 

730 

4 

75339 

980 

2 63747 

1 1230 

1 67429 

1480 

1 

1 5642 

735 

4 

68HH5 f 

985 

2 61077 

1 1235 

1 t»6()76 

1485 

1 

14865 

740 

4 

625<19 1 

990 

2 5H446 

f 1240 ! 

1 64739 

1490 

1 

14696 

745 

4 

56382 

‘6)5 

2 55855 

i 1245 ! 

1 63419 

1495 

1 

13333 

750 

4 

50317 ! 

1000 

2 53303 

i 1250 1 

1 62114 

1500 

1 

. 12579 


t'.i I 




VALUES OF 1/W2 (Continued) 


I'roq. 

l/w2 X 

Froq. 

lA* X 

Frf*q. 

l/w2 X 

Frcq. 

X 

kc 

10-1* 

kr 

10-16 

kc 

10-16 

kc 

10-16 

1505 

1 .118:12 

1630 

0 53376 

1755 

8 22406 

1880 

7 16679 

1510 

1 11103 

16:i5 

0 47556 

1760 

8 17738 

1885 

7 12882 

1515 

1 10361 

1640 

9 41785 

1765 

8 13113 

1890 

7 09115 

1520 

1.00636 

1645 

9 36070 

1770 

8 08526 

1895 

7 0.5.378 

1525 

1.08018 

1650 

0 30404 

1775 

8 03077 

1900 

7.01670 

15:10 

1 08208 

1655 

9 24702 

1780 

7 99467 

1906 

6 97992 

I5:i5 

1 07504 

1660 

9. 102:10 

1785 

7 04994 

1910 

6 94342 

1540 

1 06807 

1665 

9 i;i717 

1700 

7 00.559 

1915 

6 90721 

1545 

1 06117 

1670 

9.08256 

1705 

7 86161 

1920 

6 87128 

1550 

1 05433 

1675 

9 02840 

1 800 

7 81790 

1925 

6 83563 

1 555 

1 04756 

1680 

8 97475 

1805 

7.77474 

1930 

6 80026 

1 560 

1 04086 

1685 

8 92155 

1810 

7 73185 

1935 

6 76516 

1565 

1 03422 

1600 

8 86882 

1815 

[ 7 68930 

1940 

6 7:^034 

1 570 

1 02764 

1605 

8 81650 

1 1820 

7 64711 

1945 

6 60.578 

1575 

1 .02113 

1700 

8 76480 

1 182.5 

1 

7 60.527 

1950 

6 66149 

1580 

1 .01467 

1 705 

8 71348 

! 18:i0 

7 .56377 

1955 

6 62745 

1585 

1 00828 

1710 

8 66260 

! 18.35 

7 .52260 ' 

1960 

6 . .59368 

1500 

1 00105 

1715 1 

8 61216 

1 1840 

7 48177 

1965 

6.. 5601 7 


1 / X 

1720 

8 .56218 

1 1845 

1 7 44128 

1970 

6 .52691 


10-1- 

1725 

8 51260 

! 18.50 

7 40111 

1975 

6 49.391 

1505 

0 05678 ' 

1 17.30 

8 i6:i7l 

' 1855 

7 .36126 

1980 

6 46115 

1600 

0 80464 

^ 1735 

8 41475 1 

1 1860 

7 32174 

1985 

6 42864 



! 1740 

8 36647 

1865 

7 282.53 

1990 

6 39638 

1605 

0 83310 

1 1745 

8 318.58 

1870 

7 24364 

^ 1995 

6 .364:16 

1610 I 

0 7721 1 

17,50 

8 27112 ' 

187.5 

7 20.506 

1 ' 2000 

6 3.3257 

1615 

0 71170 







1620 ' 

65184 





ii 


1625 i 

1 

1 0 50J54 , 

1 




1 
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CHARACTERISTICS OF 


Compiled by 

Since the exact operating characteristics may vary considerably depending upon the use 
information should be consulted for further details. 

Abbreviations 


A.C., alternating current D.C., direct current 

A. F., audio frequency Det., detector 

Amp., amperes, amplifier, amplification Diss., dissipation 

B, royonet Fil., lament 

Coat., coated Heat., heater 

Cond., conductance H. F., Wgh frequency 

Conv., converter, conversion m, millU 

Cur., current M, medium 


RECEIVING 


Metal tubes are designated by the letter M in front of the tube number.^ The t 5 q)e of 
connections are indicated by diagrams with the corresponding numbers, following the tables. 



Description and use 

Base 

C 

Type! 

athode 

Poten- 

tial 

volts 

Cur- 

rent 

amp 

Plate 

poten- 

tial 

volts 

I’late 

cur- 

rent 

ma 

Screen 

poten- 

tial 

volts 

OO-A 

Detector, triode 

MB 4-4 

D C. Fil. 

5 0 

0 

45 

1 5 


Ol-A 

Det., 2 amp., class A 

MB 4-4 

D.C. Fil. 

5 0 

0 25 

90 

2 5 









135 

3 0 


1A4« 

R.F.amp .pentode, class \ 


4-11 

D.C. Fil. 

2 0 

0 06 

90 

2 2 

67 5 








180 

2 3 

67 5 

lAfP 

Pentagrid conv.< . . 

S 

6-10 D.C. Fil. 

2 0 

0.06 

135 

1 2 

67 5 








180 

1.3 

67 5 

1B4 

R.F. amp. , pentode, clas.s A 

s 

4-11 

D.C. Fil 

2 0 

0 06 

90 

1 6 

67 .5 








180 

1 7 

67 5 

1B5, 

Duplex diode, triode, 

•S 

6-11 D.C. Fil. 

2 0 

0 06 

135 

0 8 


25S1 

class A amp 









1C63 

Pentagrid conv.< 

s 

G-10 D.C. Fil. 

2 0 

0 12 

135 

1 3 

67 h 


1 





i 

ISO 

1.5 

67 5 

1F43 

I 

Pow. amp., pentode, M 

.Vl» 

DC. Fil. 

2 0 

0.12 

135 

8.0 

135 


class A 









1F(P 

Duplex diode, pentode 










Pentode unit as R.F. 


6-17 

I)(\ Fil 

2 0 

0 06 

ISO 

2.0 

67 5 


amp 

Pentode unit as A.F 

s 

6-17 

D.C Fil 

2 0 

0 06 

1.35J* 




amp. 









2a:i 

Pow. amp., triode 










Class A 

.M 

4-4 

FU. 

2 5 

2 5 

250 

60 0 



Push-pull, Class ABi^ 

M 

4-4 

Fil. 

2.5 

2 5 

300 

SO 0 









300 

80 0 


2.45 

Pow. amp., pentode 

M 

6-2 

Heat. 

2 5 

1 75 




2M 

Duplex diode, high-mu 

S 

6-7 

Heat. 

2 5 

0 8 

250 




triode, triode unit as 










amp. 









2A7 

Pentagrid conv,* 

s 

7-3 

Heat. 

2 5 

0 8 

250 


100 

2B7 

Duplex diode, pentode. 

s 

7-4 

Heat. 

2.5 

0 8 

250 


125 


amp. 
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THERMIONIC VACUUM TUBES 


J. R. Martin 

tc which the electronic devices may be put, the manufacturers’ specifications and special 


Abbreviations 


Ma, milliampere 
Max., maximum 
Meg., mef^ohm 
Min., minimum 
Mod., modulator 
Mog.kScr., mogul screw 
0, octal 
()sc , <»scillator 


Pow., power 
Resist., resistance 

R. Fm radio frequency 

S, small 

Thor., thoriated 
Tung., tungsten 
Volt.j voltage 
/X, micro- 


TUBES 


base is indicated by two numbers the first of wliieh is the number of prongs. The base 


Type 

?so. 

Screen . 

1 1 

i floTr 

ohms 1 “•>“ 

OG-A 

1 ! 

1 Return to (— ) filament 

30000: 20 666 

01-A 

- 4 5 

11000 8 725 1 


-90 

10000 8 800 1 

1A4 j 

0 !» - 3 0 min. 

600000 425 720 


OS — 3 0 min. 

1000000 750 750 i 

1.46 

'2 S — 3 0 min. 

400000 .4node-grid (* 2 ): 180^ max. volts, 2.3 ma. 


2 4 — 3 0 min. 

1 ! 

500000 One -grid (t^l) resistor, 50000 ohms. 

! C'onv. cond., 300 micromhos. 

1B4 

0 7 - 3 0 

lOOOOOOi 5.50 600 


0 6 - 3 0 

1500000' 1000 650 

IBS. 

25S 

- 3 0 

35000 20 575 

1C6 

! 2 0 - 3 0 min. 

550000 Anode-grid (#2): 180' max. volts, 3.3 ma. 

2 0 — 3 0 min. 

> 750000 Oic.-grid (#1) resistor, 50000 ohms. 

: Conv. cond., 325 micromhos. 

1F4 

2 6 - 4 5 

200000 340 1700 0 34 16000 

1F6 




0 6 - 1 5 

1000000 650 650 

! 

2A3 

- 2 0 

I 

Screen supply, 135 volts applied tnrough 0.8 megohm 
resbtor. Grid resistor,® 1.0 megohm. Voltage 
gain, 46. 

— 45.0 

800 4 2 5250 3 5 2500 


Self-bias, 780 ohms 

10 0» 5000 


. . -62.0 

15.0® 3000 

2Ar) 


See type number 42. 

2A6 


See type number 75. 

2A7 


See type number 6.47. 

2B7 ! 

i 


See type number 6B7. 



RECEIVING 


Description and uae Base 


Poten- Cur- 

Typet tial rent ^ 
volts amp. 


Plate Screen 
cur- poten- 
rent tial 
ma volts 


Pow. amp., pentode, elasa M .V2 
A. 

Twin triode, amp . . M 7-2 

Pentagrid conv.'* . . S 7-3 


6.3 0.3 100 

180 

6 3 0 8 300 

6.3 0 3 100 


! Pentagrid conv.-* 


Duplex diode, ppnto<{p i 
Pentode unit as K.F.iS 7-1 
amp 

Pentode unit a.s A.F. S 7-1 


6 3 0 3 100 

I ^•'■>0 

6 3 10 3 


5 8 100 
0 0 125 


Duplex diode, pentode | 

Pentode unit at, R.l' >0 s-‘> 
amp 

Pentode unit aa A.F. SO h-5 


' Det ,2 nmp , triodo 
Class A aia)» 

Bias detector 
Triple grid dct . amp 
Triple grid ami) 


I SO 6-12 Heat. 
!S() 6.12 Heat 


M 6F6^ Pow amp., ixjntc ie 
Pentode, claA'' V 

Triode, class A 
Pentode, mish-j)ull, 
class ABit? 


6 3 to 3 2.)0 

I 2:)0i > 

f) 3 ‘0 3 2:)0 


Hejtt 

6 3 

10 3 

' 2:)0 

t 

i 

1 100 

(SO Heal . 

6 3 

lO 3 

1(»0 

! S 0 

, 100 




2:)0 

; K 2 

: 100 

(h-0 He.it 

6 3 

lo 3 

100 


1(K) 




2 r )0 


100 

ti-13 Heat 

f) 3 

0 3 

100 


1 

i 



2.i0® 



•Vll He.it j 

6 n i 

0 3 

2.’)0 

0 9 





2 r ) 0 '« ; 

0 4 

i 


I.so 7-l4JI'-.it. 


;SO 7-14 Heat. 
ISO 7-14 U*3al. 


Triode, push-pull,''’ i.SO 7-14 Heat, 

class ABz^ I j 

Trifxie, penUxle } ' 

Triode, class A amp S 7-5 ,Hert. 

Pentode, class A amp jS 7-5 jlleat. 

Pentode unita‘4 mixer ,S 7-5 Heat. 





TUBES (Continued) 


Type 

No. 

Screen 

cur- 

rent 

ma 

Grid 

biasi 

volta 

Plat.e 

resist. 

ohms 

1 

Amp. 

factor 

Trans- 

conduct- 

ance 

IX mhos 

Power 

output 

watts 

Load 

resist. 

ohms 

6A4, 

1 6 

- 6 5 

83250 

1 100 

1200 

0 31 

11000 

LA 

8 9 

!-12 0 

45500 

1 100 

2200 

1.40 

8000 

6A6 



1 See type number 6N7. 




6A7 

2 5 

— 3 0 min. 

600000 

Anode-grid 

(#2): 2505 

' max. volts, 4.0 ma. 


2 2 

— 3 0 mm. 

360000 

Gsc.-grid 

(H) resistor, 50000 ohma. 





(’’onv. coud 

L. 520 micrombos. 


M 6A8 

1 5 

-30 min. 

eOOOOOi .\i) 0 de-grid Q2): 250& max. volts, 4.0 ma. 


3 2 

— 3 0 mm. 

360000, f)sc.-grid 

(#1) resistor, 60000 ohms. 


1 

1 


1 

(’onv. cond., 500 nucromhos. 



I 

I 7 ; 

-30 ! 

300000 

2S5 

950 




2 3 1 

-30 

6500JM) 

730 1 

1125 




Self-bias, uHOO ohma. Soreen resistor 

=-'1.1 meg 

Grid resistor,# 0.5 megohm. 


Gam per atafje = 55. 







Self-bias. ItiOO ohma. Screen resiMor 

- 1 2 inc?. 

Grid re.sistor,# 0 5 megohm. 


0am per stage ~ 79. 






M 6H8 


1 

1 

1 



1 


2 3 

1- 3 0 1 

600000 

! soo 

1 1325 


1 


Self-bias, 3o00 ohma. S<Teen n 'i-tor 

-- 1 1 meg. 

Grid resistor,® 0.5 megohm 


Gam per stage = 55. 







Self-bias, KiOO ohm.s. St'reen resOior 

— 1 2 iiifg. 

Grid resistor,® 0 5 megohm. 


Gain pt'r stage » 79. 






M 6("5 



I 

1 



1 



- 8 0 

; loooo; 20 

1 2000 





- 5 0 

! (Jain i)cr stace = 14. 






— 17 0 approx. 

Plate current to lx* adjuhted to 0 

2 m.a w itb no signal. 

6C6 



See type nunilx?r bJ7. 


1 


6D6 


1 







2 2 

- 3 0 min. 

1 250000 375 

l.'.Ol) 




2 0 , 

— 3 0 mm. 

800000 

1 1280 

MOO 





-la 0 

Oscillator i>eak volts 

= 70 




1 • ' 

-10 0 

1 1 

1 

1 



6K5 

Plate & target supply — 100 volts Tritwle plate re^i-tor = 

= 0.5 meg 

Target 


cur == 4.5 ma. Grid bias. 

— 33 volts, shadow angle, U". Bias, 0 volts, angle. 


90°; plate cur , 0.19 ma. 







Plate & target supply = 2 

'lO volts. Triode plate resistor = 1.0 meg. Target 


cur. = 4.5 ma. Grid bias, —b.O volts, shadow angle, 0“. 

Bias, 0 vults. angiei 


90°, plate cur., 0.24 ma. 






M 6Fr, 


-20 

660001 

100 1 

1 1.500 1 

1 1 




-03 

Grid resistor, 0.25 meg » (jam per 






stage = 




M 6F6 



I 






6 5 

-16 5 

SOOOO 

200 

2.500 

3 0 

7000 


K 0 

-22 0 

75000 

200 

2650 

5 0 

7000 



- 20 0 i 

26(H)! 

4 

2700 

0 85 

4000 


S 0 

Self-bias i 

Self-bias resistor, 340 

I ohms. 

19 0* 

10000 


5 0 

- 26 0 ! 

i 


1 

19 0® 

10000 



Self-bias : 

Self-bias re-Mstor, 730 ohma. 

14 0® 

10000 



-38 0 i 




18.0® 

6(XK) 

6F7 



1 







-30 ' 

160(K) 

S 

.500 




i 6 

— 3 Omln. 1 

' 290tKH) 

,300 

1050 




1 5 

— 3 0 miu. ' 

; 8.50000 

900 1 

1100 




0 6 

-10.0 

( > 80 . iieiik volts »= 7.0. Conv. cond. 

a. 




1 

. 1 

300 micromhos 

1 t ! 

1 
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RECEIVING 


Dtipcrip^ion and use 


Plate Plate Screen 

Tvoe. ■ 

vSb ImJ. 


6(r5 Elertron ray tube, visual S 6-13 Heat, 
indicator 


M 6J7> Triple grid det , amp. 

^een grid, R.F. amp Stl 7-13 Heal. 

Screen grid, A.F. amp SO 7-13 Heat. 


Bias detector SO 7-13 Heat 

Triple grid amp. 

&reen grid R.F. amp SO 7-13 Heat 

Mi-xer in supcrlielertH SO 7-13 Heat, 
dyne | 

Beam pow amp. 1 

Single tube, class .A 1 * iSO 7- IS Heat. 

I 

Push-pull, class .A jSO 7- IS Heat. 


Push-pull, class .A jSO 7- IS Heat. 

Push-pull, class ABi^. !so 7-ls Heal. 

Push-pull, claas ABs^ |so 7-ls Heat. 

Pentagrid mixer.’’ amp. 1 j 

Mixer in superbctcro-iSO 7-ir)|IIeat. 

dyne I 

Class .A amp ;SO 7-15 Heat 

I Twin triode, amp. j . 

Class .A (as driver) ’> ISO S-2 |Heat. 

Class B 'SO 8-2 illeat. 


Duplex dn^de, high-niu'SO 7-H» Heal, 
triode, triode unit as | 

class A amp. | 

Duplex diode, triode, tri- SO 7-linicat. 

ode umt as class .A amp | 

Pow. amp., tnode, class .A MB 4-4 jFil. 

Det.,* amp., triode, class A MB 4-4 IDC. 1 

Oneral purpose ^ 4-4 jl'il. 

R.F, amp., pentode, class S ,5-0 II**at. 

Output pentode . . 6-1 Heat. 

Twin triode, amp., class B S 6-3 D.C. 1 

Pow. amp., triode, class A S 4-4 D.C. ] 




250 

2 0 1 

IIM) 

6 3 

0 3 

OO'-* 

1 




300 

1 


6 3 

|0 3 

250 ! 

1 

j 

100 

6 3 

0 3 

i 

90 

1 j 

5 1 1 

‘K) 



2.50 i 

10 5 ; 

125 

6 3 

0 3 

250 J 

1 

I 100 

6 3 

0 9 

2.50 I 

72 0 

250 



2.50 

75 0 

2.51) 

0 3 

0 9 

1 2.50 

120 0 ; 

250 

1 


2.50 

il20 0 

250 

6 3 ' 

0 9 

! 400 

il02 0 

300 



, 400 

1 112 0 ' 

300 

(i 3 i 

|o 9 

1 400 

j SS 0 

250 



100 

102 0 

300 

6 3 

L 3 

250 

j 

UK) 

6 3 

1 

10 3 

1 

2.50 

' 5 3 

1(H) 

6 3 1 

0 8 

i 2.50 

6 (1 




294 

7 0 


C 3 

0 8 

2,50 





300 



6 3 

0 3 

KNl 

1 0 35 




2.50 

1 1 1 




1(K)'» 

1 0 25 



G 3 0 3 
7 r> 1 25 


r> 0 10 25 
2 0 iO 22 


14 0 0 30 
2 0 0 26 


67 5 1 M 

135 1 K'l 

250 34 0 


0 5 
9 5 

1 3 I 
16 0 
18 0 i 

2 5 * 

3 0 I 
7 6 ! 

1 85 67 5 

1 85 67 5 

34 0 I 250 





TUBES (Continued) 



Screen 

cur- 

rent 

ma 

III 

Plate 

resist. 

ohms 

1 

Amp. 

factor 

Trans- 
conduct' 
ance 
fi mhos 

Power 

output 

watts 

Load 

resist. 

ohms 

6G5 

Plate & tar 

get supply = H 

1 

00 volts. 1 

'riodc plate 

resistor = 

' 0.5 meg. 

. Target 


1 cur. = 4.5 ma. Grid bias, 

— 8 volts; shadow angle, 0 . Bias, 0 vol 

ts; angle. 


90°: plate cur., 0.19 ma. 







Plate & target supply == 250 rolts. Triodo plate resistor == 1.0 meg. Target 


cur. = 4.5 ma. Grid bias. 

— 22 volts; shadow angle, 0°. Bias, 0 volts: angle. 


90°; plate cur., 0 24 ma. 






M6J7 



1 i 






0 5 

-30 

lOOOOOOj 

1185 

1185 




0 5 

-30 

>15000001 

1 >1500 

1225 




Self-bias, 2600 ohms. Screen resistor 

== 1.2 meg. 

Grid resbtor,* 0.5 megohm. 


Gain per stage = 85. 







Self-bias, 1200 ohms. Screen resistor 

— 1.2 meg. Grid resistor,* 0.5 megohm. 


Gain per stage *= 140. 








- 4.3 


1 Plate resistor, 500000 ohms. Grid 


11 1 



resistor.* 250000 ohms. 


M6K7 









1 3 

— 3 0 min. 

315000 

400 

1 1275 




2 6 

— 3 0 mm. 

600000 

990 

1 1650 





-10 0 

Oscillator i)eak volts 

= 7.0. 



M6L6 









5 0 

-14 0 




6 5 

2500 


5 4 

I Self-bias 

Self-bbs resistor, 170 ohms. 

6 5 

2500 


10 0 

!-lf) 0 


1 

1 ... 

14 5* 

5000 


10 0 

i Self-bias 

Self-bias resistor, 125 ohms. 

13 8* 

5000 


0 0 

1-25 0 

. . 

1 

1 . . 

34 0* 

6600 


7 0 

Self-bias 

Self-bias resistor, 200 ohms. 

32 0* 

6600 


4 0 

,-20 0 




i 40 0* 

i 6000 


6 0 

25 0 




1 60 0* 

1 3SOO 

M 6L7 


i 




1 



2 

- 3 0 

Osc.-grid (^'3) bias, — 10 volts. ' 

Grid ^'3 peak swing. 




12 volts min, (’onv. cond . 3.50 micromhos. 


5 5 

— 3 0 min 

800000 

880 

1100 



M 6N7 










- 5 0 

11300 

35 

3100 

>0 4 

>20000 



-60 

11000 

35 

3200 

>0 4 

>20000 

! 


0 

Power output is for one tube 

8 0 

8000 



0 

at stated plate-to-platc load. 

10 0 

10000 

M6Q7 1 


- 1 5 

87500 

1 70 

1 800 , 





~ 3 0 

58000 

1 70 1 

I 1200 





- 1 1 

(Grid resistor,* 0.51 

) Gain per stage => 

= 35. 



-20 

( megohm. 

) Gain per stage = 

43. 

M6R7 


-90 

85001 

1 16 

1900 

0 28 

1 10000 



-60 

Grid resistor,* 0.5 megohm. Gain per stage == 12. 

10 


-32 0 

5150 

8 ; 

1550 

0 9 

11000 



-40 0 

5000 

8 

1600 

1 6 

10200 

12 


- 4 5 

15500 

6 6 

425 





-10 5 

15000 

6 6 

440 



12- A 


-13 5 

5000 

8 5 

1700 

0.260 

10800 

15 

0 3 

- 1 5 

630000 

450 

710 




0 3 

- 1 5 

8000001 

600 

750 



18 


-16 5 

75000 

165 

2200 

3 000 

9000 

19 


0 

Power output Is for one tube at 

2 1 

10000 



-30 

stated date-to-plate load. 

1 9 

10000 

20 


-16 5 

8000 

3 3 

415 

0 045 

9600 



-22 5 

6300 

3 3 

525 

0.110 

6500 


2501 




RECEIVING 



Description and use 

Base 

1 

i 

1 Cathode 

Plate 

poten- 

tial 

volts 

Plate 

cur- 

rent 

ma 

Screen 

poten- 

tial 

volts 

Type^ 

Poten- 

tial 

volts 

Cur- 

rent 

amp. 

22 

R.F, amp., tetrode, . . . 

M 

4-9 

D.C. Fil. 

3 3 

0 132 

135 

1 7 

45 








135 

3 7 

67 5 

22 

R.F. amp . ... 


5-5 

Heat. 

15 0 

0 35 

135 

1.0 

30 

24-A 

R.F. amp., tetrode 










ILF. amp 

M 

5^ 

Heat. 

2 5 

1 75 

ISO 

4 0 

90 








250 

4 0 

90 


Bbs detector 



Heat. 

2 5 

1 75 

2.50»» 


20to45 

M 

Pow. amp., pentcnle, class 

SO 

7-11 

Heat. 

25 0 

0 3 

95 

20 0 

95 

25A63 

A 






180 

3K 0 

135 

26 1 

Amp., triode, class A . . . 

M 

4-4 

Fil. 

1.5 

1.05 

90 

2 9 









180 

6 2 


26 

Detector 


5-1 

Hejit. 

15 0 

0 35 

90 

4 5 


27 

Det.,® amp., triode 










Class A amp 

M 

5-1 

Heat. 

2 5 

1 75 

1-3.5 

4 .5 









250 

5.2 



Bias detector 

M 

5-1 

Heat. 

2 5 

1 75 

250 



28 

General purpose 


5-1 

Heat. 

15 0 

0 35 

90 

7 5 


29 

Special detector 


5-1 

Heat. 

2 5 

1 00 

180 

4 5 

i 

303 

Eiet.,* amp., triotie. 








j 


Class A amp 

.S 

4-4 

D.C. Fil. 

2 0 

0 00 

90 

2 5 

1 








135 

3 0 









180 

1 3 1 

! 


Class B amp 

s 

4-4 

D.C. Fil. 

2 0 

0 06 I 

i 157 5 

1 0 


30 

Power amp. 1 


5-1 j 

illcat. 

15 0 

0 35 

1 180 

22 0 


31 

Pow. amp., triode, class A 

s 

4-4 

iD.C. Fil 

2 0 

0 13 

135 , 

8 0 





1 




180 1 

12 3 


32 

R.F. amp., tetrode 


1 




! 




ILF. amp 

M 

4-9 , 

D.C. Fil 

2 0 

0 06 

135 1 

1 7 

67 5 








ISO 1 

1 7 1 

1 67 5 


Bias detector 

M 

4-0 

D (\ Fil. 

2 0 

0 06 

ISO"* 1 

1 1 

! 67 r> 

32 

Voltage amp 


.VI 

Hwit. 

15 0 

0 35 

135 i 

1 5 1 


33 

Pow. amp., pentode. clas>' 

M 

,>9 

DC. Fil. 

2 0 

0 26 

180 

22 0 

ISO ' 

34 

A 1 

R,F. amp., pentode 

\! 

4-ll'l).C. Fil. 

2 0 

0 OG 

135 

i 2 8 

1 67 5 








180 

2 8 

67 5 

35 

R.F. amp., tetrode. , . . 

M 

5-.') ! Heat. 

2 5 

1 75 

ISO 

6 3 

90 








2.50 

6 5 

I 90 

36 

R.F. amp., tetrexie 










R.F. amp 

S 

5-5 

Heat. 

C 3 

0 3 

100 

1 8 

5.5 








2.50 

3 2 

90 


BLifl dfti.M'.t.or 

s 


Heat. 

6 3 

0 3 

inniil 







uni'* 

250'» 


.#<1 

90 

37 

Det.,* amp , triode 








i 


Class A amp 

,s 

5-1 

Heat. 

6 3 

0 3 

90 

2 .5 






m 

7 5 



Bias detector 

s 

5-1 

Heat. 

6 3 

0 3 

90 










2.50 



S8 

Pow amp., peutrxie, class 

s 

.VO 

Heat. 

6 .3 

0 3 

100 

7 0 

100 ‘ 


A 






250 

22 0 

250 

39, 44 

R.F. amp,, pent<Kle 

,s 

5-6 

Heat. 

6 3 

0 3 

90 

5 6 

90 








2.50 

5 8 

90 

40 

Voltage amp., triode, 

MB 4-4 

DC. Fil 

5 0 

0 25 

13.5»< 

0 2 



class A 






1R0»< 

0 2 


40 

Power amp 


5-1 

Heat. 

15 0 

0 40 

ISO 

21 0 


4ia 

Pow. amp., pentode, class 

S 

6-2 

Heat. 

6 3 

0.4 

100 

9 0 

ioo 


A 






250 

32 0 

250 


* j:.02 




TUBES (Continued) 



Screen 

cur- 

rent 

ma 

Grid 

bias^ 

volts 

Plate 

resist. 

ohms 

Amp. 

factor 

Trans- 

conduct* 

ance 

M mhos 

Power 

output 

watts 

Load 

resist. 

ohms 

22 

0 6 mux 

- 1 5 

725000 

270 

375 




1 3 max. 

- 1 5 

325000 

IGO 

500 



22 


- 1 5 

700000 

400 

570 



24-A 









1 7 max. 

- 3 0 

400000 

400 

1000 




1 7 max. 

- 3 0 

600000 

630 

1050 





— 5 0 approx. Plate cur. to be adjusted to 0.1 ma with no ulmnal 

M 25A6 

4 0 

-15 0 

45000 

90 

2000 

0.9 

4500 


7 5 

-20 0 

40000 

100 

2500 

2.75 

5000 

26 


- 7 0 

8900 

8 3 

935 





-14 5 

7300 

8 3 

1150 



26 


- 1 5 

9000 

10.5 

1165 



27 










-90 

9000 

9 

1000 





-21 0 

92.50 

9 

975 





— 30 0 approx. 

Plate current to be adjusted to 0. 

2 ma with 

no signaL 

28 


- 1 5 

9000 

10.5 

1165 



29 

30 


-30 

20700 

30 

1450 





-45 

11000 

9 3 

850 





-90 

ia300 

9 3 

900 





-13 5 

10300 

9 3 

900 





-15 0 




2 18 

8000 

30 


-27 0 

3500 

3 8 

1100 



31 


-22 5 

4100 

3 8 

925 

0 185 

7000 



- 30 0 

3600 

3 8 

1050 

0 375 

5700 

32 









0 4 max. 

- 3 0 

950000 

610 

640 




0 4 max. 

-30 

1200000 

780 

6.50 





— 6 0 approx. Plate current to be adjusted to 0.; 

2 ma with 

no signal 

32 


- 3 0 

32000 

30 

940 



33 

50 

-18 0 

55000 

90 

1700 

1 4 

6000 

34 

1 0 

— 3 0 min. 

600000 

360 

600 




1 0 

- 3 0 min. 

1000000 

620 

620 



S/i 

2 .) max. 

— 3 0 min. 

300000 

305 

1020 




2 3 max. 

- 3 Omin. 

400000 

420 

1050 



36 










- 1 5 

550000 

470 

8.50 




1 7 mux. 

-30 

5.50000 

.595 

1080 





- 5 0 

Grid bias values are approximate. Plate current t<> 

37 


-80 

be adju’^ted to 0.1 ma with no ^nal. 




6 0 

11.500 

9 2 

800 





-IS 0 

8400 

9 2 

1100 





- 10 0 

Grid bias values are approximate 

Plate current to 



-28 0 

be adjusted to 0.2 ma with no signal. 


38 

1 2 

-90 

140000 

120 

875 

0 27 

15000 


3 S 

-25 0 

100000 

120 

1200 

2.50 

10000 

89, 44 

1 6 

— 3 0 min 

375000 

360 

960 




1 4 

— 3 0 min. 

1000000 

1050 

1050 



40 


- 1 5 

150000 

30 

200 




! 1 

-30 

150000 

30 

200 



40 

! 

-40 5 

2000 

3 

1500 



41 

1 6 I 

- 70 

103500 

1.50 

1450 

0 33 

12000 


5 5 1 

1 

-18 0 

68000 

1.50 

2200 

3.40 

7600 


2f>03 



RECEIVING 






Cathode 












PUte 

Plate 

Screen 









Description and use 

Base 

Typei 

Poten- 

tial 

volts 

Cur- 

rent 

amp. 

poten- 

tial 

volts 

cur- 

rent 

ma 

poten- 

tial 

volts 

42 

Pow. amp., pentode 
Pentode, class A 

M 

6-2 

Heat. 

6 3 

0 7 

250 

34.0 

2.50 








315 

42.0 

315 


Triode,'® class A . . . 

M 

6-2 

Heat. 

6 3 

0 7 

250 

31 0 



Pentode, push-pull. 

M 

6-2 

Heat. 

6 3 

0 7 

375 

54.0 

2.50 


class AB27 






375 

34 0 

250 


Triode, push-pull,^® 

M 

6-2 

Heat. 

6 3 

0 7 

350 

50 0 



class ABj7 






350 

45 0 


43 

Pow. amp., pentode, class 

M 

6-2 

Heat. 

25.0 

0 3 

95 

20 0 

9.5 


A 






180 

38.0 

135 

45 

Pow. amp., triode 










Class A 

M 

4-4 

Fil. 

2 5 

1 5 

180 

31 0 









275 

36 0 



Class AB.’ 

M 

4-4 

Fil. 

2.5 

1 5 

275 

72 0 

. 



275 

28 0 


46 

Dual grid pow. amp. 










Class A>° . . . 

M 

5.3 

Fil. 

2 5 

1 75 

250 

22 0 



Class B2« . 

M 

5-3 

FU. 

2 5 

1 75 

300 

8 0 









400 

12 0 


47 

Pow. amp., pentode, class 

M 

5-2 

Fil. 

2 5 

1 75 

250 

31 0 

2.50 

48 

A 

Pow. amp., tetrode 
Tetrode, class A . . 

M 

6-1 

D.C. 

30 0 

0 4 

96 

52 0 

96 




Heat. 



125 

56 0 

100 


Tetrode, push-pull. 

M 

6-1 

DC. 

30 0 

0 4 

125 

100 0 

100 


class A 



Heat. 






48 

General purpose 


5-1 

Heat. 

! 15 0 

(* 35 

90 

4 5 


49 

Dual grid pow. amp. 










Class A'® 

M 

5-3 

D.C. Fil 

2 0 

0 12 

135 

6 0 



Class B*® 

M 

5-3 

D.C. Fil 

2 0 

0 12 

180 

4.0 


50 

Pow. amp., triode, class A 

MB 4-4 

Fil. 

7 5 

1 25 

300 

35.0 








400 

55.0 









450 

55 0 


51 

Variable mu 


5.5 

FU. 

2 5 

1 75 

180 

5 8 

75 ' 








2.50 

6 3 

90 

52 

Output amp 


4-4 

Fil. 

6 3 

0 30 

100 

42 0 


53 

Twin triode, amp 

M” 

7-2 

Heat. 

2 5 

2 0 

300 


55 

Duplex diode, triode, tri- 

S 

6-7 

Heat. 

2 5 

1 0 

2.50 




ode unit as amp. 

1 








56 

Super-triodeamp., det.^. 

S 

5-1 

Heat. 

2 5 

1 0 

2.50 


. 

57 

Tni^e grid del., amp 

s 

6-6 

Heat. 

2 5 

1 0 

250 i 


100 

58 

Triple grid amp., mixer . 

s 

6-6 

Heat. 

i 2 5 

1 0 

250 


100 

59 

Triple grid pow. amp. 
Triode,” class A . . 

M 

7-1 

Heat. 

2 5 

1 

2 0 

! 

2.50 

26 0 



Pentode,” class A . . . 

M 

7-1 

Heat 

2 5 

|2 0 

2.50 

35 0 

2.50 * 


Triode,** class B . . . . 

M 

7-1 

Heat. 

2 5 

2 0 

300 

20 0 








400 

26 0 


54 

R. F. amp 


5-5 

Heat. 

6 3 i 

0 40 

135 

3 0 

67 

65 

R. F. amp 


5.5 

Heat. 

6 3 

0 40 

1.35 

3 5 

67 

67 

Power amp 


5-1 

Heat. 

6 3 

0 40 ! 

135 

5 0 


68 

Output pentode 

Special detector . 


6-1 

Heat. 

6 3 

0 40 

135 

14 0 

i35 ‘ 

69 


6-1 

Heat. 

6 3 

0 30 1 

180 

4 5 


71-A 

Pow. amp., triode. class A 

MB 4-4 

Fil. 

5 0 

0 25 

90 

10 0 








180 

20 0 

... - 

76 

Duplex difjde, high-mu 

S 

6-7 

Heat. 

6 3 

0.3 

250>* 

0 4 



triode 1 




1 






2504 





TUBES (Continued) 


Type 

No. 

Screen 

cur- 

rent 

Tna. 

III 

Plate 

resist. 

ohms 

Amp. 

factor 

Trans- 

conduct- 

ance 

M mhos 

Power 

output 

watts 

Load 

re^t 

ohms 

42 









6 5 

-16 5 

80000 

190 

2350 

3 0 

7000 


8 0 

-22 0 

100000 

260 

2600 

5 0 

7000 



-20 0 

2700 

6 2 

2300 

0 65 

3000 


8 0 

Self-blas 

Self-bias 

resistor, 340 ohms. 

19 0» 

10000 


5 0 

-26 0 




19 0* 

10000 


Self-bias. 730 ohms. 




14 0» 

10000 



-38 0 




18 0* 

6000 

43 

4 0 

-15 0 

45000 

90 

2000 

0 90 

4500 


7 5 

-20.0 

40000 

100 

2500 

2 75 

5000 

45 










-31 5 

1650 

3 5 

2125 

0 82 

2700 



-56 0 

1700 

3.5 

2050 

2 00 

4600 


Self-bias, 775 ohms. 




12 08 

5060 



-68 0 




18 08 

3200 

46 










-33.0 

2380 

5 6 

2350 

1 25 

6400 



0 




16 08 

5200 



0 




20 08 

5800 

47 

6 0 

-16.5 

60000 

150 

2500 

2.7 

7000 

48 









9 0 

-19 0 



3800 

2 0 

1500 


9 5 

-20 0 



3900 

2 5 

1500 



-20 0 




5.0« 

3000 

48 


-45 

9000' 10 5 

1185 



49 










-20 0 

4175 

4 7 

1125 

0 17 

11000 



0 




3 58 

12000 

50 


-54 0 

2000 

3 8 

iooo 

1 6 

4600 



-70 0 

1800 

3 8 

2100 

3 4 

3670 



-84 0 

1800 

3.8 

2100 

4.6 

4350 

51 


- 1 5 

500000 

525 

1050 





-30 

500000 

525 

1050 



52 


0 

Class B operation. 




53 


. .See type number 6N7. 





55 


.See type number 85. 





56 


. See type number 76. 





57 


, See type number 6J7. 





58 


. .See type number 6D6. 





59 










-28 0 

2300 

6 

2600 

! 1 25 

5000 


9 0 

-18 0 

40000 

100 

2500 

3 0 

6000 



0 




15 08 

4600 



0 




20.08 

6000 

64 


- 1 5 

350000 

370 

1050 



65 


- 1 5 

320000 

320 

1000 



67 


- 9 0 

8200 

9 

1100 



68 


- 13 5 

64500 

90 

1400 



69 


-30 

20700 

30 

1450 



71.A 


-19 0 

2170 

3 

1 1400 

0.125 

3000 



-43 0 

1750 

3 

i 1700 

0 790 

4800 

75 


- 1.35 




Gain per etace 







50-60 

1 


2505 





RECEIVING 



Description and use 


Super-triode amp., del.” 
Class A amp . 


Bias detector . 
Triple grid det., amp. 


Bias detector S 6-6 iHeat. 


Triple grid amp., mixer js 0-6 j Heat. 

Twin tnode, amp., class BiS 6-8 illeut. 

.1 1 

Duplex diode, triode, tri-!S 6-7 IHeat. 

(^e unit as class A amp. 

Triple grid pow. amp. 

Triode,-’^ class A amp S 6-6 jlleat. 

Pentode,23clas8 Aamp S 6-6 iHcat. 

Triode,*' class B amp IS 6-6 ,Heat. 

Det. *amp.,tn<)de,clah'<.\ S 4-4 'D.(\ 
I^t.,* am]>., tri<»dc, class MB 4-4 'DC. 

A ; 

Power amp 4-4 'Heat. 

Power amj). ' 4-4 I’ll. 

Power amp. i 4-4 'Fil. 



Poten- 

Cur- 

Tyitei 

tial 

volts 

rent 

amp. 

Heat 

6 3 

0 3 

Heat. 

6 3 

0 3 

Heat. 

6 3 

0 3 

Heat. 

6 3 

0 3 

Heat. 

6 3 

0 3 

Ileut. 

6 3 

lO 6 

jHeat. 

6 3 

0 3 

Heat. 

6 3 

0 4 

Heat. 

. 6 3 

0 4 

Heat. 

I 6 3 

0 4 

D.(\ Fil 

, 3 3 

0 063 

D C. Fil 

! 5 0 

jO 25 

Heat. 

1 5 0 

ll 25 

I’ll. 

5 0 

;1 25 

Fil. 

7 5 

|125 


Plate Plate Screen 
poten- our- poten- 


257 Power ysuitjidc 

291 A.F. amp 


TIO-VA," 309-A*« 


General purp<»se 
Power out])ut 
Power output 
General purjKjse 
General purpotK* 
Amp., det 

Voltage regulator 


5-3 Fil. 

5-1 'Heat. 
()utput stage 
5-1 IHeat. 
(.tutjmt stage 
5-1 IHeat. 
Output stage 

4-4 Fil. 
4-4 Fil. 
4-4 Fil. 

4- 4 hi. 

5- 1 Heat. 
4-4 Fil. 


5 0 0 30 
12 3 0 30 


3 0 00 90 

3 0 :l 50 1 180 

5 0 1 35 180 

3 0 1 30 I 135 

3 0 1 30 [ 135 

1 1 0 25 135 

90 


Current regulator Mog.^r |FiI. 

Current regulator Mug.ocr Fil. 

R.F amp., peutfKlc . ilcat. 

Triple grid det., amp • 

Class A amp., yientodc S 6-6 Heat. 

Class A amp., triode . S 6-6 Heat. 

Pentode Fil. 

Output iientfxle Fil. 


6-6 Heat. 

Fil. 

. FU. 


6 3 0 3 
6 3 0 3 i 

5 0 0 25 

6 3 0 30 




TUBES (Continued) 


Type 

No. 

ScTeen 

cur- 

rent 

ma 

Grid 

hias^ 

volts 

Plate i 

resist. 

ohms 

Amp. 

factor 

Trans- 

conduct- 

ance 

M mhos 

Power 

output 

watts 

Load 

resist. 

ohms 

76 

i 

1 

-50 

! 12000 

13.8 

1150 





-13 5 

9500 

13.8 

1450 





- 9 0 

i 







- 20 0 approx. 

Plate current to Ije adjusted to OA 

[ t II 

i ma with no slgnaL 


0 4 

- 1 5 

6.>0000 

715 

1 1100 




0 5 

- 3 0 

1500000 

1.500 

! 12.50 




2& 

- 1 95 


Plate resistor, 2.50000 ohms. 

Grid 





resistor,® 250000 ohms 


78 


. See (ytM* number 6K7. 

1 

1 



79 


0 

[ Power output Is for on« 

; tube at 

5 5 

7000 



0 

stated plate-to-plate 

1 load. 

8 0 

14000 

S5 


-10 5 

11000 

8 3 

750 

0 075 

25000 



-20 0 

7500 

8 3 

1100 

0.350 

20000 

S9 


-20 0 

3300 

4 7 

1425 

0 30 

7000 



-31 0 

2600 

4 7 

1800 

0 90 

5500 


1 6 

-10 0 

104000 

125 

1200 

0 33 

10700 


.') 5 

-25 0 

7000 

125 

1800 

3 40 

67.50 



0 


, 1 


2 50® 

1.3600 



0 




3 50® 

9400 



- 4 5 

15500! 

6 6 

425 



11 2- A 


-45 

54001 

8 5 

l.)7.5 





- 13 5 

47001 

8 5 

1800 



182-B 


1-29 0 

3330 

5 

1.500 



183 

1 

-60 0 

1670 

3 

1800 



210 


|- 22 0 

6000 

8 

13,30 

0 400 

1.3000 



31 0 

5150 

8 

1.550 

0 900 

11000 



, - 39 0 

.5000 

8 

1600 

1 600 

10200 

237 


1-21 5 

41000 

55 

13.50 

0 800 

6000 

291 


, -11 0 

8700 

6 .8 . 

780 


20000 



-11 0 1 

4400 

11 2 , 

2,5.50 

1 250 

:«)00 

2'W 


; - 6 5 





100000 



- 6 5 




1 250 

.8000 

29:> i 


-14 0 

12000 

14 4 

1200 


7.500 



- 3 0 

.3000 

13 

4350 

4 500 

4000 

401 i 


- 4 5 

10000 

8 

1000 



402 ! 


40 0 

2000 

3 

1000 



4W i 

! 

40 5 

2450 

3.3 

1340 



1H4 ! 

1 

( 

-60 

8900 

12 5 

1400 



4S5 


-60 

8900 

12 5 

1400 



864 


- 9 0 


8 2 






- 4 5 

13500 

8 2 

610 



874 

Min. D.C. starting supply vollage, 125 volts. D.C. operating 

current, 10-50 ma. 


I).(\ operating voltage, 90 volts. Max. current (continuous), 60 ma. 


876 

\'oltage range, 40 t(» 60 volts. Operating current, 1.7 amperee 



m 

1 Voltage rang 

:e, 40 to 60 volts. Operating current, 2, 

.05 amperesL 


956 

18^ 

- 3.0 

8000001 

1440 

1800 



1603 

0 5 

-30 

>1500000 

>1500 

1225 





-80 

10.500 

20 

1900 

1 


GA 


-10 0 

3(KN)0 

60 

2000 

0 800 

7000 

KR-ft 

j 

-110 

470u0 

100 

2100 

1.200 I 

f 

8000 




RECEIVING 



Description and use 

Base 

1 Cathode 

Plate 

poten- 

tial 

volts 

Plate 

cur- 

rent 

ma 

Screen 

poten- 

tial 

volts 

Tjrpei 

Poten- 

tial 

volts 

Cur- 

rent 

amp. 

KR.20 

KR-22 

KR-25 

Two grid det 

Two grid det . . 

Output pentode. 

! 

Heat. 

Heat. 

Heat. 

2 5 

6 3 

2 5 

1 00 

0 40 

1 75 

250 

250 

250 

3 5 ' 
3 5 
34 0 

250' ' 


» Either A.O. or D.O. may be used on filament or heater, except as specifically noted. 
For use of D.C. on A.C. filament types, decrease stated grid volts by i (approx.) of filament 


* For grid leak detection, plate volts 45, grid return to + filament or to cathode. 

8 Also available in octal base, glass bulb type. Characteristics data for the glass type, 
except for* some dififrciice in capacitance value, are the same as for the typ- listed In certain 
cases where socket connection to shield on metal type tuU* is indicated there us no connection 
on the glass type tube, _ , , , , , 

* Grids #3 and #5 are screen. Grid #4 Is signal Input control grid. 

6 Supply voltage aiiplied through 20000 ohm voltage dropping resistor. 

* For grid of following tube. 

’ Subscript 1 on class of amplifier servlco (as ABi) Indicates that grid current does not 
flow during any part of input cycle. Subscript 2 on class of amplifier service (as ABi) 
Indicates that grid current flows during some part of the input cycle. 

8 Power output is for two tubes at stated plate-to-plate load. 

•Triode plate supply voltage and maximum target voltage, minimum target voltage == 
00 voltd 

18 Grid #2 tied to plate. 


TELEPHONE AND 


Type 

No. 

Description and use i 

( 

! Type 

^’athode 

Poten- 

tial 

volts 

i 

Cur- 

rent 

ani}) 

Max. 

plate 

potential 

volts 

Max 

plate 

current 

ma 

101-D 

Repeater 

Coat. 

: i 

4 5 ! 

1 00 

130 

7 5 

101-F 

Amp., repeater 

(‘oat. 

4 15 ! 

0 50 

190 

10 0 

101-H 

Repeater 

Coat. 

1 4 5 

1 00 

130 

7 5 

101-J 

Amp., repeater 

C'oat. 

4 15 1 

0 50 

190 

10 0 

102-D 

Volt, amp., det 

Coat. 

2 1 

1 0 

190 

1 46 

102-F 

Volt, amp., det 

(‘oat. 

i 2 1 

0 .50 

190 

1 75 

102-G 

Volt, amp., det 

(kiat. 

2 1 

1 0 

190 

1 46 

104-H 

CaUe amp 

Coat. 

4 5 

1 00 

130 

20 5 

10.VA 

.Amplifier 

Coat 

4 0 

0 50 

150 

40 0 

107.A 

IS-cm osc 

Tung. 

4 0 

3 00 

- 50 

10 0 

2o:j-D 

General purpose 

(kial 

2 6 

1 00 

60 

1 8 

205-D, E 

A.F. A R F. amp , osc 

Oxide 

4 5 

1.6 

400 

50 0 

215-A 

Amp , det., osc 

Coat. 

1 0 

0 25 

100 

2 1 

216-A 

General purpose 

Coat. 

6 0 

1 05 

130 

6 5 

2.30-D 

General purpose 

(k)at. 

3 1 

0 06 

90 

2 1 

231-1) 

Amp., det., osc 

Coat. 

3 1 

0 060 

135 

2 50 

235- 1) 

General purpose 

Coat. 

5 0 

0 25 

135 

6 0 

239-A 

General purpose 

(kiat. 1 

1 I 

0 27 

100 

2 3 

244-A 

Amp., osc . 

Heat. 

2 0 

1 6 

180 

6 2 

245-A 

Volt, amp., det., tetrode . . 

Heat. 

2 0 

1.60 

180 

5 1 


2.V»H 







TUBES (Continued) 



Screen 

cur- 

rent 

ma 

III 

Plate 

r^ist. 

ohms 

Amp. 

factor 

Trans- 

conduct- 

ance 

M mhos 

Power 

output 

watts 

Load 

resist. 

ohms 

KR-20 


0 

10000 

14 

1400 


100000 

KR-22 


0 

10000 

14 

1400 


100000 

KR-25 

• • 

-16.5 

100000 

220 

2200 

z.m 

9000 


“ Cathode current, 0.43 ma. 

12 Grids #2 and H are screen. Grid #1 is signal input control grid. 

13 Both grids connected together; likewise, lx)th plates. 
i< Applied through plate resistor of 250000 ohnos. 

13 Applied through plate resistor of 100000 ohms. 

1® Applied through plate resistor of 150000 ohms. 

12 Applied through 200000 ohm plate resistor. 

1* For signal input control grid (#1); control grid #3 bias, —3 volts. 

1* Appli^ through plate resistor of 250000 ohms or 500 henry choke shunted by 0.25 
megohm resistor. 

20 Grids #1 and #2 tied together. 

21 Requires different socket from small 7-pb. 

22 Grid #1 is control grid. Grids #2 and #3 tied to plate. 

23 Grid #1 is control grid. Grid #2 is screen. Grid #3 tied to cathode. 

2* Grids H and ,^2 connected together. Grid #3 tied to plate. 

23 Cathode current, 0.65 ma. 

2® Tubes numl:)pr 303-A and 300-.4, often used as receiving tubes, are Ibted under Telephone 
and Induttnal Tubes. 


INDUSTKIAL TUBES 


No. 

Screen 

grid 

potential 

volts 

Screen 

grid 

current 

ma 

Grid 

bias 

volts 

Plate 

resist. 

ohms 

! 

Amp. 

factor 

Trans- 

conduct- 

ance 

/amhos 

Power 
output 
m watts 

lOl-I) 



- 9 0 

5700 

5 9 

1030 


101-F 



-14 0 

4800 

6 5 

1120 

250 

101-H 



- 9 0 

5700 

5 9 

1030 


101-J 



-14 0 

5000 

6 6 


250 

102-D 



- 2 0 

43000 

30 2 

700 


102.F 



- 2 0 

36000 

30.6 

850 


102-G 



- 2 0 

43000 

30.2 

700 


104-H 



-20 0 

2100 

2 5 

1190 


105- A 



0 

3000 

5 0 

1500 


107- A 


60 OtC.G.) 

+250 0 





203-1) 



- 3 0 

’’lOOOO 

■ ■ 6 8‘ 

*6^ 


205-D, E 



-29 0 

3800 

7 2 

1890 

'14o6 

215-A 



-10 0 

14500 

5 6 

390 

26 

216-A 



- 9 0 

6000 

5 8 

970 


230-D 



- 3 0 

16000 

8 0 

500 


231-D 



1-75 

15600 

8 4 

540 

*27 

235-1) 



- 6 0 

7000 

9 0 

1280 


239-A 



- 8 0 

15000 

6 2 

410 


244-A 



-10 0 

10000 

9 8 

980 

*'i28 

24.5.A 

45 0 

1 5 

- 1.5 

220000 

1 

170 0 

f 

770 



2.)09 







TELEPHONE AND 



Description and use 

Type 

Cathode 

Poten- 

tial 

volts 

Cur- 

rent 

amp. 

Max. 

plate 

(wteutial 

volts 

Max. 

plate 

current 

ma 

24&-A 

Volt, amp., det., tetrode . . , 

Coat. 

3 3 

0 100 

180 

1.55 

247-A 

Amp., det., osc 

Heat. 

2 0 

1 6 

135 

2.0 

252-A 

Amp., osc 

Coat. 

5.0 

2 0 

500 

58 

257-A 

Amp., dot., osc 

Coat. 

3 1 

0 060 

135 

2.50 

259-A 

Volt, amp., det., tetrode 

Heat. 

2 0 

1 60 

250 

5.7 

259-B 

Volt, amp., det., tetrode. . 

Heat. 

2 0 

1 6 

250 

5,7 

262-A 

A.F. amp 

Heat. 

10 0 

0 32 

180 

2.8 

264 

A.F. amp 

Coat. 

1 1 

0 25 

90 

2.9 

264-A,B 

A.F. amp 

Coat. 

1 5 

0 300 

100 

2.70 

271-A' 

A.F. or R.F. amp., osc. . . 

Heat. 

5 0 

2 0 

450 

60.0 

272-A 

A.F. or R.F. amp., det. . 

Heat. 

10 0 

0 32 

180 

6 2 

273-A 

Detector 

Heat. 

2 0 

1 60 

135 

50 0 

275-A 

A.F. amp 

Coat. 

5.0 

1 2 

300 

51 0 

281-A 

A.F. amp., control, tetrode. . . 

Oxide 

5 0 

1 6 

250 

45 0 

28a-A 

Volt, amp., tetrotlc ... 

^cat. 

2 0 

1 60 

250 

6 0 

285-A 

A.F. amp., pentode 

Heat. 

2 0 

1 60 

2.50 

12 5 

286-A 

Volt, amp., pentode. . . 

Heat. 

2 0 

1 60 

250 

6 3 

300-A 

A.F. amp 


5 0 

1 2 

4.50 

80 0 

308.A 

A.F. amp., det., rectifier 

Heat. 

20 

1 60 

200 

3 2 

306.A 

A,F. or R.F. amp., pentode 

Heat. 

10 0 

0 32 

250 

4 85 

310.A1 

Voltage amp., i)eiit(^e 

iHeat. 

10 0 

0 32 

250 

5 5 

864 

Non-microphonio. . 

Coat. 

1 1 

0 25 

90 

2 7 

DRH>500 

Ionization g;auge. . . 

Tung. 

5 5 

1.15 

180 

3 5 

DRH-501 

Ionization gauge 

Tung. 

5 0 

3 00 

180 

4.5 

DIlH-505 

Electrometer tul)e 

0(ral. 

2 f) 

0 25 

6 

0 2 

DRJ-521 

Interstage amp 

Coat. 

2 5 

1 00 

250 

13 0 

DRJ-522 

Interstage amp 

Coat. 

2 5 

1 00 

250 

5.0 

DRJ-524 

Non-microphonic 

Coat. 

1 1 

|0 25 

90 

2.5 

DRJ-528 

Low-filament cur. 

Coat. 

10 0 

!0 06 

135 

9 0 

DIU-646 

Volt, amp 

Coat. 

2 5 

1 5 

450 

13 5 

DRJ-648 

Volt, amp 

Coat 

5 0 

0 25 

180 

1 4 

DRJ-549 

Vedt. amp 

Coat. 

2 5 

1 00 

180 

4 0 

DRJ-551 

Current amp 

Coal. 

7 5 

1 25 

450 

38 0 

DIU-5d2 

Current amp 

Coat. 

7 5 

0 50 

425 

20.0 

DIU-654 

Current amp . ... 

Coat. 

1 1 

0 25 

135 

8 0 

DRJ-555 

Oso., current amp . . 

Coat. 

7 5 j 

1 25 

450 

55 0 

DlU-556 

Low grid current amp. 

Coat. ; 

2 5 

0 25 

95 

4 5 

DRJ-557 

Current amp .... 

Heat. 

2 5 

1 00 

180 

20.0 

DRJ-659 

Low grid current . . 

Ct)at i 

2 5 

0 25 

95 

3.5 

DRJ-562 

Current amp .... 

Coat 

2 ,'■) i 

I 00 

180 

17 5 

DIU-564 

Current amp 

Coat. 

2 5 

4 00 

2.50 

320 0 

DRJ-571 

Three ^id tube 

lieat. 

2 5 1 

1 00 

250 I 

4.0 

FP-54 

Low gnd current, tetrode 

Thor. 

2 5 

0 09 

6 

0.06 

FP-62 

Ionization gauge 

Tung. 

4 5 

1 48 



FP-llO 

A.F. amp 

Thor. 

5 0 

1 00 

125 

100 6 

PJ-2 

Volt, amp . . 

Thor. 

4 5 

1 10 

3.50 

4 5 

PM 

Power amp 

Thor. 

4 5 

1 10 

360 

19 0 

PJ-7 

Volt, amp 

Thor. 

4 5 

1 10 

350 

40 0 

PJ-8 

A.F. or R.F. amp., 

Thor. 

4 5 

1 10 

350 

40 0 

PJ-U 

Volt, amp 

Thor. 

5 0 

0 25 

180 

0 45 

PJ-21 

A.F. amp., mod . 

Thor. 

4 5 

1 10 

350 

19 5 

IU-526 

Interstage amp 

Coat. 

1 25 

0 92 

135 

5 2 

IU^4 

Non-microphonic . 

Coat. 

1 1 

0 25 

180 

1 0 

RJ-550 

Low grid current 

Coat. 

2 5 

0 92 

95 

6 0 

RJ<553 

Low grid current amp 

Coat. 

6 0 

1 05 

95 

8 5 

RJ-563 

Current amp 

Coat. 

2.5 

3 00 

250 

200 0 


:!r>lo 




INDUSTRIAL TUBES (Continued) 



Screen 

grid 

potential 

volts 

Screen 

grid 

current 

ma 

Grid 

bias 

volts 

Plate 

resist. 

ohms 

Amp. 

factor 

Trans- 

conduot- 

ance 

H mhoB 

Power 
output 
m watts 

246-A 

45.0 

0.15 

- 1 5 

820000 

335 0 

410 


247-A 



- 60 

19600 

14 5 

730 

50 

252-A 



-70 0 

1500 

5 12 

3450 

8300 

257-A 



- 7 6 

15600 

8 4 

540 

27 

259.A 

75 0 

1 1 

- 1 5 

430000 

610 0 

1420 


259-B 

75 0 

1 1 

- 1 5 

430000 

610 0 

1420 


262.A 



- 7 5 

16200 

14 7 

910 

90 

264 



- 4 5 

13400 

8 2 

610 


264-A, B 



- 7 0 

11400 

7.2 

630 

28 

271-A 



-30 0 

2450 

8 5 

3480 

3400 

272-A 



-21 0 

7200 

5 5 

760 

230 

273-A 



- 1 5 

320000 

102.0 

320 


275.A 



-SO 0 

1100 

2.7 

2450 

4900 

281-A 

65 0 

0 2 

-70 0 

3600 

5 2 


4200 

283-A 

75 0 

1 5 

- 1 5 

700000 

980.0 

1400 


285-A 

200 0 

2 2 

-16 5 

137000 

140.0 

1020 

1350 

286-A 

75 0 

1 5 

- 1 5 

1050000 

1275.0 

1210 


300-A 



-97 0 




17800 

303.A 



- 9 0 

isooo 

13 2 


105 

309-A 

75 0 

1 1 

- 1.5 

1300000 

1450 0 

1110 


310.A 

135 0 

2 5 

- 3 0 




4^ 

864 



- 4 5 

1^ 

8 2 

560 


DRH.500 



-12 0 

19000 

6 6 

350 


QRH^l 



-12 0 

16500 

6 6 

400 





- 4 5 

20000 

1.0 

50 


DRJ-521 



- 9 0 

6000 

12 0 

2000 


DRJ-522 



-13 5 

9500 

13 8 

1450 


DRJ^24 



- 4 5 

15000 

8 0 

530 


DlU-528 



- 9 0 

5000 

5.7 

1150 


DRJ-546 



- 4 5 

13500 

30 0 

2200 


DRJ-548 



- 1 5 

40000 

37 0 

925 


DRJ-549 



- 1 5 

25000 

30 0 

1200 


DRJ-551 



-32 0 

2900 

8 0 

2750 


DRJ-552 



-30 0 

4000 

8 4 

2100 


DRJ-554 



-15 0 

7000 

3 5 

5000 


DRJ-555 



-80 0 

1800 

3 8 

2100 


DRJ^56 

i 


- 5 0 

7500 

6 8 

900 1 


DRJ-557 



-22 5 

3500 

3 5 

1000 


DRJ-559 



- 5 0 

8800 

8 4 

950 


DRJ-562 



— 22 5 

2500 

4 8 

1925 


DRJ-564 



-1 0 

500 

3 5 

7000 


DIU-571 



- 3 0 

200000 

200.0 

1000 


FP-54 



- 4 0 

45000 

0.9 

20 


FP-62 

il2‘5 

io o‘ 

-22 5 





FP-110 



-50 0 

’ ’320 

0 8 

2^ 


PJ-2 



- 4 0 

26S00 

30.0 

1120 


PJ-4 



-20 0 

6400 

8 5 

1330 

.... 

PJ-7 



- 4 0 

26S00 

39 0 

1120 


PJ-8 



-20 0 

6400 

8 5 

1330 


PJ-ll 



- 1 5 

100000 

30 0 

300 


PJ-21 



-S3 0 

3160 

3 0 

950 


RJ-52d 



- 9.0 

8000 

8 2 

1050 


RJ-544 



- 1 5 

75000 

35 0 

465 


RJ-560 



- 5 0 

5150 

8 5 

1650 


RJ-553 



-12 0 

3200 

3 85 

1200 


RJ.563 



- 5.0 

800 

4 0 

5000 



2511 



TRANSMITTING 






Cathode 


Max. 

Max. 


Description and use 

Cool- 

ing 

Type 

Poten- 

tial 

volts 

Cur- 

rent 

amp. 

plate 

potential 

volts 

plate 

current 

amp. 

100-A 

Osc., R.F. pow. amp 

Air 

Tung. 

11 0 

25.00 

2000 

0 175 

101-A 

Osc., R.F. pow. amp 

Water 

[Tung. 

28 0 

51 0 

1000 

1.100 

102-A 

Osc., R.F. pow. amp . . . 
A.F. or R.F. pow. amp., osc. 

Air 

Tung. 

10 0 

11 0 

7000 

0.150 

203-A 

Air 

Tung. 

10.0 

3.25 

1250 

0.175 

204-A 

A.F. or R.F. pow. amp., osc. 

Air 

Thor. 

11 0 

3 85 

3000 

0.275 

206 

Osc., R F. pow. amp 

Air 

Tung. 

11 0 

14 75 

15000 

0 023 

207 

Osc., R F. pow. amp . . . 

Water 

[Tung. 

22 0 

52 00 

15000 

0 750 

211 

A.F. or R.f\ amp., osc. . . 

Air 

[Thor. 

10 0 

3 25 

1250 

0 175 

211-D. E 

A.F. amp 

.\ir 

Coat. 

10 0 

3 00 

750 

0 065 

212-D 



Coat. 

14 0 

6 00 

1500 

0 015 

212-E 

A.F. or R.F. amp., osc ... 

Air 

Thor. 

14 0 

6 0 

3000 

0 350 

220-B 

A.F. or R.F. amp., osc ... 

Water 

Tung. 

21 5 

41 0 

12000 

1.5 

220-C 

A.F. or R.F. amp., osc 

Water 

Tung. 

21 5 

41 0 

15000 

1.5 

228.A 

A.F. or R.F. amp., osc. . . 

iWater 

Tung. 

21 5 

41 0 

6000 

1.5 

232-A 

25-kw amp 

Water 

Tung. 

21 0 

61 0 

18000 

3.0 

232-B 

A.F. or R F. amp., osc . 

Water 

Tung. 

20 0 

60 0 

20000 

3 0 

236.A 

A.F. or R.F. amp., osc . . 

^ater 

Tung. 

21 5 

41 0 

20000 

2 0 

240-A 

H.F. 080 

Water 

Tung. 

21 0 

41 0 

10000 

1.5 

240.B 

A.F. or R.F. amp., osc . 

Water 

Tung. 

21 5 

41 0 

12000 

1 7 

241-A 

H.F. amp 

Air 

Coat. 

14 0 

6 00 

1500 

0 200 

241-B 

A.F. or R.F. amp., osc . . . 

lAir 

Thor. 

14 0 

6 0 

3000 

0 350 

242-A 

A.F. or R.F. amp., osc . . 

.\ir 

Thor. 

10 0 

3 25 

1250 

0 150 

242-B 

A.F. or R.F. amp., osc . . 

Air 

Thor. 

10 0 

3 25 

1250 

0 150 

242-C 

A.F. or R.F. amp., osc. . . 

Air 

Thor. 

10 0 

3 25 

1250 

0 150 

243.A 

R.F. amp 

Water 

Tung. 

10 5 

41.00 

lOOOO 

0 400 

248-A 

50-w amp 

Air 

Coat. 

10 0 

3 00 

750 

0.065 

251-A 

A.F. or R.F. amp., osc . . 

.4ir 

Thor. 

10 0 

16 0 

3000 

0 600 

254-A 

R.F. amp., oec., tetrode. . . 

Air 

Thor. 

5 0 

3 25 

750 

0 060 

254-B 

R.F. amp., osc., tetrode . . 

Air 

[Thor. 

7 5 

3 25 

750 

0.075 

260-A 

R.F. amp., osc., tetrode . . . 

Air 

Thor. 

10 0 

3 25 

3000 

0.100 

261-A 

A.F. or R.F. amp., osc — 

Air 

Thor. 

10 0 

3 25 

1250 

0 150 

265.A 

R.F. amp 

[WAter 

Tung. 

22.0 

183 00 

18000 

8 000 

268.A 

A.F. or R.F. amp., osc . . 

•Mr 

Thor. 

r» 0 

3 25 

750 

0.060 

270.A 

A.F. or R F. amp., osc . 

Air 

Thor. 

10 0 

9 75 

3000 

0 375 

276.A 

A.F. or R.F. amp., osc 

.\ir 

Thor. 

10 0 

3 0 

1250 

0 125 

27S-A 

R.F. amp., osc., tetrode. . . 

Air 

Thor. 

10 0 

15 6 

3000 

0 600 

279-A 

1 A.F. or R.F. amp., osc . . . 

Air 

Thor. 

10 0 

21 0 

3000 

0.800 

282-A 

I R.F. amp., osc., tetrode. 

Air 

Thor. 

10 0 

3 0 

1000 

0.100 

284>D 

A.F. amp.,mud 

Air 

Thor. 

10 0 

3 25 

1250 

0.150 

295-A 

A.F. or R.F. amp., osc 

lAir 

Thor. 

10 0 

3 25 

1250 

0.175 

304-B 

A.F. or RF. amp., osc., 
ultra high frequency 

Air 

Thor. 

7.5 

3 25 

1250 

0.100 

305-A 

R.F. amp., osc., ultra high 
frequency, tetrode 

Air 

[Thor. 

10.0 

j 

3.1 

1000 

0 125 

306-A 

A.F. or R.F. amp., osc., 

,.\ir 


2 7') 

2.0 

300 

0.060 

307.A 

pentode 

A.F. or R.F. amp., osc.. 

Air 


5.5 

1 0 

500 

0.060 

308-B 

pentode 

A.F. or R.F. amp., oso. . . . 
Amp., osc., pentode. . . . 

Air 

Thor. 

14 0 

6 0 

1 

2250 

0 325 

312-A 

.\ir 

Thor. 

10 0 

2 8 

1250 

0.100 

316-A 

Ultra H.F. oec. and amp 

Air 

Thor. 

2 0 

3.65 

450 

0 080 

348-A 

Modulator 

Water 

Tung. 

22 0 

52 0 

5000 

3.00 

358>A 

H.F. oec. and amp. . 

Water 

Tung. 

22 0 

52 0 

15000 1 

1.20 

363-A 

Osc., power amp 

Osc., R.F. amp 

i Water 

Tung. 

22 0 

52 0 1 

10000 

0.80 

500 

Water 

I 

Tung. 

22.0 

30 0 

10000 ! 

0.800 


2512 



TUBES 



Screen 

grid 

potential 

volte 

Max. 
R.F. grid 
current 
amp. 

Plate 

resist. 

ohms 

Amp. 

factor 

Trans- 

oonduct- 

ance 

H mhos 

Max. 

plate 

diss. 

watts 

100-A 


8 0 

7000 

14 

2000 

500 

101-A 


50 0 

3000 

18 

6000 

35000 

102-A 


30 0 

3000 

8 

1500 

150 

203-A 


7 5 

6000 

25 

4200 

100 

204-A 


10.0 

6300 

25 

4000 

250 

206 


10 0 

300000 

350 

1170 

350 

207 


30.0 

3500 

20 

5700 

10000 

211 


7.5 

3400 

12 

3530 

100 

211-D, E 



3200 

12 

3900 

65 

212-D 



2150 

16 

7500 

250 

212-E 


5 0 

1900 

16 

8500 

27S 

220-B 


20 0 

8000 

40 

5000 

10000 

220-C 


20 0 

7000 

35 

5000 

10000 

228.A 


20 0 

2500 

16 

6500 

5000 

232-A 



7000 

40 

5700 

25000 

232-B 


40 6 

6150 

40 

6500 

25000 

236-A 


25 0 

6200 

40 

6450 

20000 

240-A 



9000 

40 

4450 

10000 

240-B 


60 6 

8000 

40 

5000 

10000 

241-A 



2150 

16 

7500 

200 

241.B 


5 0 

1900 

16 

8500 

275 

242-A 


5.0 

3500 

12 5 

3600 

85 

242.B 


5 0 

3500 

12 5 

3600 

100 

242-C 


5.0 

3500 

12 5 

3600 

100 

243-A 



20000 

40 

2000 

2000 

24&.A 



3500 

12 

3400 

65 

251-A 


! 15 0 

2750 

10 5 

3800 

1000 

254-A 

175 

1 5 0 

80000 

80 

1000 

20 

254-B 

150 

5 0 

86000 

100 

1160 

25 

260-A 

300 

10 0 

175000 

200 

1150 

100 

261-A 


5.0 

3000 

12 

4000 

100 

265.A 



2250 

32 

14000 

100000 

268-A 


xb 

6250 

5 

800 

25 

270-A 


10 0 

2800 

16 

5700 

350 

276-A 


5 C 

3000 

12 

4000 

100 

278-A 

750 

15 0 

105000 

400 

3800 

800 

279-A 


15 0 

2000 

10 

5000 

1200 

282-A 

250 

5 0 

70000 

100 

1430 

70 

284-D 


5 0 

1900 

4 8 

2500 

85 

295-A 


7 5 

6000 

25 

, 4200 

100 

304-B 


6 0 

5500 

11 

2000 

50 

305-A 

200 

5 0 

40000 

56 

1400 

60 

306- A 

300 


70000 

290 

4150 

15 

307-A 

300 





15 

308.B 


5 0 

1070 

8 

7500 

250 

312.A 

500 

5 0 

290000 

1100 

3800 

50 

31&-A 



2700 

6.5 

2400 

30 

348-A 


30 0 

2400 

8 

3300 

lOOOO 

358.A 


60 0 

8700 

42 

4800 

20000 

363-A 


30 0 

7800 

50 

6400 

10000 

fiOO 


20 0 

3800 


3950 

5000 


2013 




TRANSMITTING 





Cathode 

Max. 

Max. 


Description and use 

Cool- 

ing 


Poten- 

Cur- 

plate 

potential 

plate 

current 



Type 

tial 

rent 

volts 

amp. 




vt»lts 

amp. 



504 

Osc., R.F. simp . 


Thor. 

11 0 

14 75 

2500 

0 275 

510 

Osc. or amp 


Oxide 

7 5 

1 25 

500 

0 06 

520-B 

Osc., R.F, amp 

Water 

Tung. 

22 0 

34 00 

10000 

0 400 

520-M 

Modulator 

Water 

Tung. 

22 0 

34 00 

6000 

0 800 

525 

H.F. osc., amp 

.\ir 

7 5 

2 50 

425 


345 

A.F. amp., mod. 


Thor. 

10 0 

3 25 

1000 


571 

Osc., R.F. pow. amp 

Air 

Thor. 

11 0 

10 0 

3000 

0 2.50 

800 

A.F. or R F. amp., osc 

Air 


7 5 

3 25 

12:0 

0 115 

801 

A.F. or R.F, simp., osc . 

.\ir 

Thor. 

7 5 

1 25 

600 

0 070 

802 

R.F. amp., osc,, jxjntode 

l_\ir 

Heat. 

6 3 

0 9 

500 

0 060 

803 

R.F. amp., osc., pentode 

\ir 

iThor. 

10 0 

5 0 

2000 

0 175 

804 

R.F. amp., osc., pentode 

Air 

iThor. 

7 5 

3 0 

1250 

0 095 

805 

A,F. or R.F. amp., osc . 

Air 

Thor. 

10 0 

3 25 

1500 

0 210 

806 

A.F. or R.F. amp., osc 

Air 

Thor. 

5 0 

10 0 

3000 

0 200 

807 

Beam power amp 

.Air 

Heat. 

6 3 

0 9 

400 

0 120 

808 

A.F. or R.F. amp., twe 

Air 

Thor. 

Thor. 

7 5 

4 0 

1500 

0 150 

830-B 

A.F. or R.F. amp , twe 

Air 

10 0 

2 0 

1000 

0 1.50 

831 

Shortwave osc 

•Air 

Thor. 

11 0 

10 0 

3500 

0 133 

834 

R.F. amp., osc 

Air 

Thor. 

7 5 

3 25 

1250 

0 100 

838 

.A.F. or R.F. amp,, osc . . 

\ir 

Thor. 

10 0 

3 25 

1250 

0 175 

841 

A.F. or R.F. amp., osc . . 

Air 

Thor. 

7 5 

1 25 

4.50 

0 060 

842 

A.F. power amp , mod . , . 

Air 

Thor. 

7 5 

1 25 

425 

0 034 

843 

A.F. or R.F. amp 

.Air 

Heat. 

2 5 

2 50 

500 

0 025 

844 

General purjwse, tetrode 


Heat. 

2 5 

2 50 

500 

0 030 

845 

.4.F. pow. amp., mod . . 

Air 

Thor. 

10 0 

3 25 

1250 

0 095 

846 

Shortwave osc . 

Water lung. 

11 0 

49 0 

7.500 

0 15 

848 

General p irpose 

Water Tung. 

22 0 

52 0 

1.5000 

0 7.50 

849 

A.F. or R.F. amp., osc ... 

Air 

Thor. 

11 0 

5 0 

3000 

0 3.50 

850 

Osc.,R.F. amp , tetrode . 

-Air 

Thor, 

10 0 

3 25 

1250 

0 175 

851 

General purpostj 

-Air 

Thor. 

11 0 

15 50 

2.500 

0 300 

852 

A F, or R.F. amp , osc . . 

.Air ri’hor. 

10 0 

3 25 

3000 

0 1.50 

853 

Osc., R F. pow. amp 

Air 

Tung. 

10 0 

10 75 

2.500 

0 1.30 

8.58 

Osc., R F. pMw. amp 

Water Tung. 

22 0 

52 00 

20000 

0 7.50 

860 

Osc. R.F. an.p., tetrode 

.Air 

I’hor. 

10 0 

3 2.3 

3000 

0 1,50 

861 

Osc., R.F. amp., tetrode . 


Thor. 

11 0 i 

10 0 

4000 

0 350 

862 

Osc,, R.F. pow. amp 

Water rFung. 

33 0 

207 0 

20000 

3 000 

863 

Osc-, R F. pow. amp 

Water !Tung. 

22 0 

52 00 

15000 

0 750 

865 

Osc., R.F. amp., tetrode 

Air iThor. 

7 5 

2 0 1 

7.30 

0 0( '>0 

954 

R.F. amp., det., pentode. Air 
ultra high frequency j 

Heat, 

6 3 

0 15 

250 

0 002 

9.55 

.Vmp., det., osc., ultra high 
frequency 

General purpfwe . 

Air 

Heat. 

6 3 

0,15 

ISO 

0 008 

1652 

W'ater Tung. 

1 14 .3 

.32 00 

7500 

0 750 

AW-220 

Osc., R.F. pow. amp. . 

Water 

'I'ling. 

i 30 0 , 

32.3 0 

22000 1 

5 00 

DRJ-571 

Tetrode 


Heat 

2 .3 1 

1 0 



FH-ll 

Osc, magnetron. . 

Osc., R.F. pow. amp 

vir iTung. 

.3 0 1 

5 0 

1.300 

0 075 

FP-1 

Air 

Thor. 

10 0 ; 

3 2,3 

3000 

0 100 

FP.2 

Osc., R.F. pow. amp . . . 

Air 

Thor. 

11 0 

10 0 

3500 

0 3.50 

FP4 

General purpose 

Air 

Thor. 

11 0 

5 0 

3000 

0 350 

FP^7 

R.F. amp., osc , teirride 

Air 

Thor. 

10 0 

3 2.3 

12.50 

0 175 

FP.70 

R.F. amp., osc 

Water 

Tung. 

11 0 

51 0 

7500 

1 0 

FP.126 

Ultra H.P\ osc 

Vir 

Tung. 

.3 0 

6 G 

-150 


FP.152 

R.F. amp., (jsc ... 

Air 

Thor. 

1 10 0 

3 25 

1500 

6 200 

PJ-12 

General purpose 

Air 

Thor. 

10 0 

3 25 

12.50 

0 176 

PJ-13 

General purrsjse 

Air 

Thor. 

7 5 

1 25 

4.50 

0 060 


2 '. I I 




TUBES (Continued) 


Type 

No. 

Screen 

grid 

potential 

volts 

Max. 
R.F. grid 
current 
amp. 

Plate 

resLst. 

ohoLS 

Amp. 

factor 

Trans- 

conduct- 

ance 

H mhos 

Max. 

plate 

diss. 

watts 

504 


10 0 

5000 

25 

5000 

250 

510 


5 0 

5450 

8 

15.50 

15 

520-B 


20 0 

4000 

16 

4000 

5000 

520-M 



1600 

8 

.5000 


525 




6 



545 



2100 

5 

2380 


571 



5000 

16 

3200 

5000 

800 


5 0 


15 


35 

801 


5 0 

4300 

8 

1840 

20 

802 

2)0 




22.50 

10 

803 

000 




4000 

125 

804 

300 




32.50 

40 

805 






125 

80(. 




12 6 


1.50 

807 

3(K) 




6000 

21 

808 




47 

. 

.50 

830-H 




25 


60 

831 


10 0 

<)4:>o 

14 5 

2250 

400 





10 5 


50 

S38 






100 

841 


5 0 

40000 

30 

750 

15 

842 



2500 

3 

! 1200 


843 



• 4250 

8 5 

. 2000 


844 

IM) 

2 0 

, 12.5000 

75 

1 

15 

S45 



1 1800 

i 5 3 

, 3000 

: 7.5 

840 


30 0 


38 

1 

2500 

848 


30 0 

1 2400 

1 8 

j 3300 

10000 

840 


10 0 

3200 

19 

i 6000 

400 

.s50 

175 

7 5 

200(KK) 

550 

, 27.50 

100 

851 


10 0 

1 1400 

, 20 

; 15000 

750 

852 


, 10 0 

1 10000 

1 12 

1200 

100 

S53 



4100 

1 12 

1 2900 , 

250 

S58 


GO 0 

1 8700 

42 

4800 ; 

20000 

StiO 

300 

10 0 

180000 

1 200 

1100 ! 

100 

851 

7.)0 1 

10 0 

143000 1 

! 300 j 

1 

400 

S(i2 

i 

GO 0 1 

1 2800 i 

48 j 

i 17150 1 

lOWKX) 

863 

j 

30 0 

1 7200 

50 

' 7000 : 

10000 

865 

125 1 

5 0 1 

2000(K) 

150 

7.50 ; 

15 

1)54 

100 1 


> 1500000 

>2000 I 

14(X) j 


055 



12.500 1 

j 

25 

2000 1 


1652 


10 0 

2600 1 

14 

5400 1 

.5000 

AW-220 



640 ; 

10 5 

21000 1 

1.50000 

I)KJ-571 

100 


2(K)000 1 

200 

1 


FH-11 





1 

60 

FP-l 


10 0 

lOOOt) ! 

12 

1200 : 

lOU 

FP.2 


10 0 

64.50 . 

14 5 

2250 1 

400 

FP^l 


10 0 

32tK) 

19 

6000 ; 

400 

FP-57 


7 5 

200000 ■ 

5.50 

2750 

100 

FP.70 


30 0 

18500 ; 

40 

2160 : 

2500 

FP.12ti 

I) (’. grid voltAge, 300 volts, D.C. grid current. 0.10 amp.; grid diss., 20 watts. 

FP-152 


7 5 

6250 

25 

4000 

125 

PJ.12 


/ •> 

3400 

12 

3530 

100 

P.M3 


5 0 

5000 

S 

1600 

15 


2515 


TRANSMITTING 


Type 

No. 


Deacription and use 


PJ.27 

PR-3B 

PR-4B 

PR-llA 

PH-5 1 A 

PH-S45 

PH-861 

PT-210 

PT-841 

PT.842 

PT-SOO 


R.F. amp., oac., tetrode 
A F. or R.F. amp., osc 
R.F. amp , osc 
A.F. or R.F. amp., osc 
A.F. or R F. amp , osc 
A.F. or R.F. amp., osc 
R.F. amp , osc., tetrode 
A.F. or R.F. amj) , osc 
Voltage amp 
A F. or R.F. amp., osc 
R F amp , osc , tetrcwh* 



('iithode 


Mux. 

Max 

1 i 



plate 

plate 

1 

}*oten- 

Cur- 

potential 

current 

1 T\ JM* I 

tial 

rent 

volts 

am|) 

volts 

amp. 



Thor. 

7 

' 2 0 

750 

' 0 OtiO 

Thor. 

10 0 

' 3 251 

1250 

0 175 

'Th(»r. 

n 0 

1 85! 

2500 

0 275 

|Thor. 1 

1 10 0 

' 3 25| 

1250 

0 175 

'Thor. 

11 0 

. 15 5 

3000 

1 0 

.Thor. 

10 0 

' 3 25' 

1250 

0 175 

Thor. 1 

11 0 

10 0 1 

3500 

0 350 

Thor 

7 

1 25 

4.50 

0 000 

,Thor 

7 .5 

1 25 

450 

0 OtjO 

Thor. 

7 5 

1 25 

425 

0 060 

Th(*r 1 

1 10 0 

3 25 

3000 

0 1.50 


GASEOUS RE( TIFIERS 




Cathode 


Ma\. l«“ak I 

Max. 

Max. 

Tvih‘ 




inverse 

I)eak 1 

average 

N(. 


potential , 

Current 

j)oteiiticil 

current 

current 


1 volts 

amp 

\oll.- 

amp 1 

amp. 

82 1 

C<»at. 

, . 

3 0 

1400 

0 400 ' 

0 125 

83 

Coat. 

.5 0 

.1 0 

1400 

0 SOO 

0 2.50 

240-A 1 

Coat 

2 5 , 

7 0 

♦r»oo 

1 1 


240-B j 

Coat. 

2 5 

7 5 

7500 

1 5 


253-A 

Coat. 

2 5 

3 0 

3500 

0 5 


255- \ i 

Coat. 

5 0 

21 0 

2(KHM) 

1 5 0 


255-B j 

Coat. 

5 0 

19 0 j 

20000 

I 5 0 


25, 1 

Coat. 

2 5 

7 0 i 

»)300 1 

i 1 1 


25H-B i 

Coat. 

2 5 

7 5 ' 

7500 ! 

! 1 5 


26:i-\ ' 

('oat. 

2 5 

15 0 

! HM» 

' 6 0 


26:j-B 

Coat, 

2 5 

15 0 

100 

10 0 


266-A 

Coat 

5 0 

60 0 1 


12 0 


266-B 

, ('oat 

5 0 

42 0 j 

20(MM> 

20 0 


267- \ 

1 ('oat 

' 5 0 

i 10 0 i 

.5000 ’ 

2 5 


267-B 

1 Coal. 

5 0 1 

! t) 75 1 

7500 

‘2 5 


280-V 

('oat. 

: 2 5 i 

3 0 

1.500 

0 5 


301-A 


1 5 0 ; 

3 0 1 

ISOO 

1 0 


313-A> 

('old i 




i 0 030 

j 0 010 

314- 


5 0 1 

*5 0 i 

300 

’ 2 5 


3 15- A 


5 0 

in 0 

12500 

1 2 5 


321-A 


5 0 

10 0 

12500 

1 2 5 


S57 

I ('(»at. 

5 0 i 

37 0 

20(KM) 

20 0 i 


866 

1 ('oat. 

2 5 ' 

5 0 

; 75(H1 

I 1 0 i 

0 25 

866-A 

' Coat. 

2 5 I 

I 5 0 

lOOOO 

' 0 6 


869 

Coat, 

5 0 ] 

1 20 , 

i 2(KKK) 

1 5 0 


871 

' (h>at 

2 5 i 

i 2 0 

5(MHI 

! 0 3 


872 

1 Coat. 

' 5 0 ' 

1 10 0 

7.5(K) 

1 2 5 


872-A 

Coat 

5 0 

! 6 75 

KKKM) 

1 - 


tm 

! ('oat 

5 0 i 

1 

[ 0 5 

1 

, 500 

1 

' 0 1 

! 



1 May l*c uwxl as relay or voltage regulator in «i)ecial cirrultfl. 




TUBES (Continued) 



Screen 

Max. 

Plate 

resist. 

ohms 


Trans- 

Max. 

Type 

grid 

R.F. grid 

Amp. 

conduct- 

plate 

No. 

potential 

volts 

current 

amp. 

factor 

ance 
n mhos 

diss. 

watts 

JM.27 


5 0 

200000 

l.)0 

7.50 

15 

PR-3B 


7 .5 

6000 

25 

4200 

100 

PR-4B 


! 10 0 

6300 

25 

4000 

250 

PR-11 A 


1 7 5 

3400 

12 

3530 

100 

PR-.') I A 


' 8 0 

1400 

20.5 

1.5000 

750 

PR-S4.') 


1 7 5 

1800 

5 

3000 

100 

IMt-S61 

500 

' 10 0 

1 14.3000 

300 

2100 

400 

PT-210 


5 0 

5000 

8 

1600 

15 

IT-841 


.5 0 

21.500 

30 

1400 

15 

PT-842 i 


0 

2.500 

3 

1200 

15 

PT-860 

300 

10 0 

180000 

200 

1100 

100 


GASEOUS BECTIFIEKS (Continued) 


TyiH- 

No. 

1 yi)e 

Cathode 

Potential 

volts 

Current 

amp 

Max. peak 
inverse 
potential 
volts 

Max. 
peak 
current 
j amp. 

Max. 

average 

current 

amp. 

lU 




350 


0 35 

Rn 




3.50 


0 12 

RR 




600 


0 05 

l)KI-606 

M('rcur\ pool 3 phas»- 


l.50(X) 

.50 0 

20 0 

I)KI-624 

(’oat. 

5 () 

40 0 

.5IKK) 

65 0 

25 0 

KCl-15 

Heat 

5 0 

37 0 

20000 

40 0 

10 0 

l-(;-10 

(’oat. 

5 0 

10 0 

7.500 

5 0 

1 25 

P(i-19-4 

(’oat. 

.5 0 

6 75 

]00(K) 

5 0 

1 25 

F(;-20 

(’oat. 1 

5 0 

7 0 

1000 

10 0 

2 5 

F(1-2H 

Heat. 

.5 0 

17 5 

3500 

75 0 

12 5 

F(l-32 

Heat. 

.5 0 

4 5 

1000 

15 0 

2 5 

F(;-42 

lleat. 

.5 0 

SO 0 

15000 

4.50 0 

75 0 

F(;-.52 

Heat. ' 

5 0 

.SO 0 

1500 

600 0 

100 0 

F(l-64 

( 'oat. 

2 5 

2 0 

1000 

0 5 

0 12 

F(;-104 

Heat. 1 

5 0 

10 0 

1500 

40 0 

6 4 

F( 1-130- 

.\icreur\ ikh)1 


1100 

1125 0 

7 5 

Fd-ioo^ 

Fil. 

2 .5 

12 0 

175 

5 00 

1 25 

Ft 1-194- 




900 

105 0 1 

1 25 

F(;-236-A- 

.Mercury pool 


900 

1000 0 ' 

135 0 

F( 1-253-’ ; 

.Mercury jmh)! 


900 

600 0 

2 4 

F(l-258-A’ 

.Mercury pool 


900 

7.500 0 

100 0 

K1-605 

(’oat 

2 5 

2 0 1 

.5000 

0 3 

0 2 

Kl-620 1 

(\>at. 

5 0 

11 5 

5000 

10 0 

4 0 

KI-G25 

(loat. 

5 0 

20 0 

5000 

22 5 ; 

10 0 

Kl-626 

(’oat 

2 5 

6 0 

5000 

1 2 

0 64 

KR-1 

Heat. 

(. 3 

0 3 1 

500 

0 2 

0 05 

PJ.20< 

Cold 



! 160 

200 0 1 

1 0 25 

J’J-26 

Coat 

.5 0 

20 0 

20000 

10 0 1 

' 2 5 

PJ-2S 

Coat 

2 5 

5 0 

7500 

2 0 

0 5 

P.I-2.8-.V 

Coat. 

2 .5 

.5 0 

UKHHl 

2 0 

0 5 


Ml metal tube. 

2517 


Imiitron 


i'^urge ul)sorl)er tube. 






HIGH VACUUM BECTIFIEES 


TyjH' 

No 


Cathmle 

Max 

jicak 

potential 

volte 

Max 

peak 

current 

amp 

('ooling 

. 

Type 

Potential 

volts 

Current 

amp. 

1-v 


Heat 

() a 

0 3 

350 

0 050 

5\V4’ 


Fil. 

.A 0 

1 5 

350 

0 110 

5Z3 


Fil 

5 0 

3 0 

500 

0 2.50 

0 Z 41 


Heat. 

5 0 

2 0 

400 

0 125 

6Ht)* 


Heat 

6 3 

0 3 

100 

0 004 

tiXo’ 


Heat 

G 3 

0 6 

350 

0.075 

12Z3 


Heat 

12 6 

0 3 

250 

0 060 

2f)Z5-' 


Heat 

25 0 

0 3 

250 

0 085 

2.')Zt)N" 


Heat. 

25 0 

0 3 

250 

0 0S5 

SO 


Coat 

5 0 

2 0 

550 

0 135 

SI 


Coat. 

7 5 

1 25 

7(K) 

0 OSu 

83-v 


Heat 

5 0 

2 0 

400 

0 2(M) 

S4, t>/4 


Heat. 

Tung. 

6 3 

0 5 

3>0 

0 060 

loa-A 

Water 

28 0 

51 00 

60000 

6 .500 

104. A 

Air 

Tung. 

11 0 

25 00 

30000 

1 2.5(1 

214 

ater 

Tung. 

22 0 

52 00 

50000 

7 .500 

214-K 

\ir 

Thor. 

10 0 

3 20 


0 1.50 

21 7 . A 

Vir 

Coat. 

0 0 

1 00 


0 025 

21 7 . A 

Air 

Thor 

10 0 

3 25 

3500 

0 600 

217 .C 

Air 

Thor. 

1(1 0 

3 25 

7500 

0 6(KI 

21 s 

Air 

Tung. 

Tung. 

11 0 

14 75 

50000 

0 750 

210 

\ir 

22 00 

24 50 

50000 

2 .500 

210-1) 

Air 

Coat. 

14 0 

(> 00 


0 2.50 

222- \ 

Water 

Tung. 

21 5 

41 0 

25000 

5 0 

2.i;i. \ 

W ater i 

Tung 

21 5 

41 (K) 


2 00(1 

2S4-A 

Air 

Thor j 

11 0 

3 'Kl 


1 (KM) 

2 : 17 - A 

Water 1 

Tung i 

20 0 : 

01 0 

50000 

8 0 

274- A 

Air 

('oat 1 

5 0 

2 0 

660 

0 160 

2S2 

Air 1 

('oat 

2 

3 no 

14()0 

0 4(M) 

2S,S 

Air 1 

('oat 

2 5 

5 (K) 

500 

0 2.50 

U).')! 

\»r I 

Tung 

11 0 

14 75 

4000 

0 2.50 

I)HO-5hO ' 

Air , 

( )xide 1 

5 0 1 

0 25 

f»00 

0 04(1 

DRO-5S1 ; 

Air 1 

Tung. i 

5 0 

2 20 

:i000 

0 010 

i)Rr).:)H2 ; 

Air i Time. 

5 0 

2 50 

7500 

0 01:5 

DRC)-r)K3 i 

Air 

Tung 

5 0 

4 50 

15000 

0 025 

I)R()-oS4 ! 

Air j Tung 

5 0 

5 50 

30000 

0 0.15 

DJ{0-5S7 

Air i ( )xide 

2 

4 (K> 

750 

0 450 

i)Rt)-oss ; 

Air ! ( )xidf 

2 .> 

4 00 

1500 

0 4.50 

l<'P-o2 

Air 1 Thor 

Air I Tung 

10 0 

3 25 

1500 

0 200 

}P.7s 

10 0 

10 (HI 

12.5000 

0 3(KI 

F}‘-H4 

Oil, air 1 Tung 

10 0 

11 .')() 

75000 

0 3fKI 

I'i’-So 

Air 

Tung ; 

10 0 

0 

2(K)00 

0 100 

FP .02 

Air 1 

Tung ; 

10 0 

14 . 1(1 

14(M)00 

0 300 

K('.l 

Air ! Tung 

0 0 

32 (Ml 

ItKMMK) 

1 (XKl 

K(’.:i 

•Air 

Tung 

12 5 

32 (M) 

15(K)00 

1 (XK) 

K(’.4 , Air 

Tung 

20 0 

25 (K) 

140000 

1 (XK) 

Kp.2 : 

Air, oil , Tung • 

10 0 

10 0 

75I)(M) 

0 200 

Wl^OOS i 

.Air j rung ! 

Air ! Tung ' 

10 0 

10 (K) 

50000 

0 2(X) 

Wl^OlJ i 

10 0 

.50 (M) 

1.5(M)00 

0 KXl 

WM11« , 

.Air 1 

Tung. 1 

10 0 

10 00 

1 40000 

0 2(X» 

WJy-OOO Air j 

Tung. j 

10 0 

10 00 

23(HK)() 

0 KXI 


> Metal »tj})e 

s Also u-^ed a*" voltage douhlf^r. 
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GRID CONTROLLED RECTIFIERS 


Thyratrons, Grid-glow Tubes, Etc. 


Tyjie 


Cathode 


Max. peak 
inverse 

Mux. 

peak 

Max. 




average 

\o 

Type 

Pr)tentiai 

volt.s 

Current 

amp. 

potential 

volts 

current 

amp 

current 

amp. 

2o()-A 

Heat 

2 3 

1 7 

325 

0 075 


2f)9.A 

(5oat. 

2 2 

0 5a 

275 

0 020 


277.A 

Heat. 

fi 0 

2 0 

350 

0 5 


287- \ 


2 5 

7 0 

2500 

3 0 

2 0 

:i23-A 


2 

7 0 

500 

3 0 

2 0 

DKF-622 

Goat 

.) 0 

40 0 

5000 

65 0 

25 0 

DKU-623 

Coat 

a 0 

20 0 

5000 

22 5 

10 0 

I)Kr-632 

Coat 

2 5 

2 0 

1500 

0 30 

0 10 

FG-17 

Coat 

2 5 

5 0 

2500 

2 0 

' 0 5 

FG-27 

Coat 

5 0 

7 0 

1000 

10 0 

2 5 

FG-27-A 

C^iat 

5 0 

4 5 

1000 

10 0 

2 5 

FG-2‘) 

Heat 

5 0 

17 5 

3500 

75 0 

; 12 5 

FG.33 

Heat. 

5 0 1 

1 4 5 

1000 

' 15 0 

. 2 5 

FG-37 

Heat. 

115 0 

; 0 2 

1000 

15 0 

1 2 5 

FG-41 

Heat 

5 0 1 

1 20 0 

10000 

75 0 

1 12 5 

r(;-43 

, Heat. 

a 0 

j 80 0 

15000 

450 0 

75 0 

F(;-,53 

1 Heat. 

5 0 

t)0 0 

1500 

600 0 

100 0 

FG-o7 

; Heat, 

5 0 

1 4 a 

1000 

15 0 

1 2 5 

FG-tio 

, Coat 

2 a 

1 2 0 

1000 

0 5 

, 0 125 

rG-(i7 

, Heat 

5 0 

' 4 a 

KHK) 

! 15 0 

1 2 5 

FG-Sl 

i Coat 

2 5 

a 0 

180 

1 2 0 

! 0 >0 

FG-l»5» 

! Heat 

5 0 

4 5 

1000 

15 0 

1 2 5 

l'G-‘)7» 

1 Coat 

2 5 

a 0 

1000 

2 0 

1 0 a 

FG-tKi 

' Coat 

2 5 

1 a 0 

1 180 

2 0 

0 5 

FG-lOfi’ 

, Heat 

5 0 

1 10 0 

1 1000 

40 0 

1 6 4 

FG-IM’ 

; Coat 

5 0 

1 7 0 

500 

10 0 

i 2 5 

FG.172‘-’ 

Heat 

5 0 

i 10 0 

i 1000 

40 0 

1 6 4 

1X5-178 

1 Coat 

2 5 

1 2 25 

310 

0 500 

0 125 

KF-filO 

, Coat 

2 5 

; 6 5 

1500 

i 0 80 

0 40 

Kl-filS 

Cold 



800 

0 1 

0 015 

Kr.t)27 

i Coat. 

2 5 

' 6 0 

5000 

! 1 2 

1 0 64 

Kl -028 

Coat. 

1 5 0 

11 5 

5000 

! 10 0 

4 0 


' Double Rricl. 
- All metal. 


BASE CONNECTIONS 
Looking at Bottom of Tube 

BP, bayonet pin H. heater P. plate 

F, filament K, cathode Pbf. beam forming plates 

G, grid NC, no connection TA, target 

Alphabetical suljscripts i>. i* and T indicate, respectively, diode unit, pentode unit, and 
Inode unit in multi-unit tyjiea. 

Numerical subacrints are use<i (1) in multi-f^id types to indicate relative position of 
grids to oath(Hle or filament, and (2) in multi-unit types to differentiate between two iden- 
tical electrodes which would otherwise have the same designation. 
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CONVERSION TABLE FOR TRANSMISSION UNITS 


Decibels 

Amplf’n 

ratio 

Attenu’n 

ratio 

Decibels 

Amplf’n 

ratio 

Attcnu'n 

ratio 

For 

current 

or 

voltage 

ratio 

! For 

I power 
ratio 1 

For 

current 

or 

voltajjp 

ratio 

For 

power 

ratio 








4 . 

.S 

2 

25 

1 

679 

0 

596 

0 1 

0 

.05 

1 

012 

0 

989 

4 

6 

2 

3 

1 

698 

0 

589 

0.2 

0 

1 

1 

023 

0 

977 

4 

7 

2 

35 

1 

718 

0 

582 

0 3 

0 

15 

1 

035 

0 

966 

4 

8 

2 

4 

1 

738 

0 

575 

0.4 

0 

2 

1 

.047 

0 

955 

4 

9 

2 

45 

1 

758 

0 

569 

0.6 

0 

25 

1 

.059 

0 

944 

5. 

0 

2 

5 

1 

778 

0 

562 

0.6 

0 

3 

1 

072 

0 

933 

5 

1 

2 

55 

1 

799 

0 

556 

0.7 

0 

35 

1 

084 

0 

923 

5 

2 

2 

6 

1 

820 

0 

5.50 

0.8 

0 

4 

1 

096 

0 

912 

5 

3 

2 

65 

1 

.841 

0 

543 

0.9 

0 

.45 

1 

.109 

0 

902 

5 

4 

2 

.7 

1 

.862 

0 

537 

1.0 

0 

5 

1 

122 

0 

891 

6. 

5 

2 

75 * 

1 

884 

0 

531 

1.1 

0 

55 

1 

135 

0 

881 

5 

6 

2 

8 

1 

906 

0 

525 

1.2 

0 

6 

1 

148 

0 

871 

5 

7 

2 

85 

1 

928 

0 

519 

1 3 

0 

65 

1 

162 

0 

861 

5 

8 

2 

9 

1 

950 

0 

513 

1.4 

0 

7 

1 

175 

0 

851 

5 

9 

2 

95 

1 

.972 

0 

507 

1.5 

0 

75 

1 

188 

0 

841 

6 . 

0 

3 

0 

1 

995 

0 

501 

1 6 

0 

8 

1 

202 

0 

832 

6 

1 

3 

05 

2 

018 

0 

495 

1 7 

0 

85 

1 

216 

0 

822 

6 

o 


J 

2 

04 

0 

490 

1 8 

0 

9 

1 

230 

0 

813 

6 

3 

3 

15 

2 

06 

0 

484 

■ » 

0 

95 

1 

245 

0 

804 

6 

4 


- 

2 

09 

0 

479 

*^.o 

1 

0 

1 

1 

259 

0 

794 

6 . 

5 

3 

25 

2 

11 

0 

473 

2 1 1 

1 

05 

1 

274 

0 

785 

6 

6 

3 

3 

2 

14 

0 

468 

2 2 

i 1 

1 

1 

288 

0 

776 

6 

7 

3 

35 

2 

16 

0 

462 

2 3 

] 

15 

1 

303 1 

0 

767 

6 

8 

3 

4 

2 

19 

0 

457 

2 4 

1 1 

2 

1 

318 

0 

759 

6 

9 

•'» 

45 

2 

21 

0 

452 

2.5 

1 

25 

1 

334 

0 

750 

7 . 

0 

3 

5 

2 

24 

0 

447 

2 6 

1 

3 

1 

349 

0 

741 

7 

1 

3 

55 

2 

26 

0 

442 

2 7 

1 

35 

1 

365 

0 

733 

7 

2 

3 

6 

2 

29 

0 

437 

2 8 

1 

4 

1 

380 

0 

724 

7 

3 

3 

65 

2 

32 

0 

432 

2.9 


45 

1 

396 

0 

716 

7. 

4 

3 

7 

2 

34 

0 

427 

3.0 

1 

5 

1 

413 

0 

708 

7 . 

5 

3 

75 

2 

37 

0 

422 

3 1 

1. 

55 

1 

429 

0 

700 

7 

6 

3 

8 

2 

40 

0 

417 

3 2 

1 

6 

1 

445 

0 

692 

7 

7 

3 

85 

2 

42 

0 

412 

3 3 

1 

65 

1 

462 

0 

684 

7 

8 

3 

9 

2 

45 

0 

4t)7 

3 4 

1, 

,7 

1 

479 

0 

676 

7 

9 

3 

95 

2 

48 

0 

403 

3.6 

1. 

75 

1 

496 

0 

668 

8. 

0 

4 

0 

2 

51 

0 

398 

3 6 

1 

8 

1 

514 

0 

661 

8 

1 

4 

05 

2 

54 

0 

394 

3 7 

1 

85 

1 

531 

0 

653 

8 

2 i 

4 

1 

2 

57 

0 

389 

3.8 

1 

9 

1 

549 

0 

645 

8 

3 1 

4 

15 

2 

60 

0 

385 

3.9 

1 

95 

1 

567 

0 

638 

8 

4 1 

4 

2 

i 2 

63 

0 

380 

4.0 

2 

0 

1 

585 

0 

631 

8 . 

6 

4 

25 

2 

66 

0 

376 

4.1 

2 

05 

1 

603 

0 

624 

8 

6 

! 4 

3 

2 

69 

0 

372 

4.2 

2 

1 

1 

622 

0 617 

8 

7 

4 

35 

2 

72 

0 

367 

4.3 

2 

15 


641 

0 610 

8 

8 1 

4 

4 

2 

75 

0 

363 

4.4 

1 2 

o 

! 1 

360 1 

0. 

603 

8 

9 1 

4 

45 

2 

79 

t) 

359 

4.5 1 

2 

25 

1 

679 1 

0 

596 

9 . 

0 

4 

5 

2 

82 

0 

355 
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CONVERSION TABLE FOR TRANSMISSION UNITS 


Deciliels 

Amplf’n 

ratio 

Attemi'n 

ratio 

1 Decibels 

Amplf’n 

ratio 

Attenu’n 

ratio 

For 

current 

or 

voltage 

ratio 

For 

power 

ratio 

For 

current 

or 

voltage 

ratio 

For 

power 

ratio 

9.0 

4 

r> 

2 

82 

0 

355 

14 

.0 

7 

.0 

5 

01 

0 

200 

9 1 

4 

55 

2 

85 

0 

351 

14 

1 

7 

05 

5 

07 

0 

197 

9 2 

4 

.6 

2 

88 

0 

347 

14 

2 

7 

.1 

5 

13 

0 

195 

9.3 

4 

65 

2 

91 

0 

343 

14 

3 

7 

.15 

5 

19 

0 

193 

9.4 

4 

.7 

2 

95 

0 

339 

14 

4 

7 

.2 

5 

25 

0. 

191 

9.6 

4 

.75 

2 

98 

0 

335 

14 

.5 

7 

25 

5 

31 

0 

188 

9 6 

4 

8 

3 

02 

0 

331 

14 

6 

7 

3 

5 

37 

0. 

186 

9 7 

4 

85 

3 

05 

0 

327 

14 

7 

7 

35 

5 

43 

0 

184 

9 8 

4 

9 

3 

09 

0 

324 

14 

8 

7 

4 

5 

50 

0 

182 

9 9 

4 

95 

3. 

13 

0 

320 

14, 

9 

7. 

45 

5 

56 

0 

ISO 

10.0 

5 

0 

3 

16 

0 

316 

15. 

.0 

7 

5 

5 

62 

0 

178 

10 1 

5 

05 

3 

20 

0 

313 

15 

1 

7 

55 

5 

69 

0 

176 

10 2 

5 

1 

3 

24 

0 

309 

15 

2 

7 

6 

1 5 

75 

0 

174 

10 3 

5 

15 

3 

27 

0 

305 

15 

3 

7 

65 

5 

82 

0 

172 

10.4 

5 

2 

3 

31 

0 

302 

15 

4 

7 

7 

5 

89 

0 

170 

10.0 

5 

25 

3 

35 

0 

298 

15. 

.5 

7 

75 

5 

96 

0 

168 

10.6 

5 

3 

1 3 

39 

0 

295 

15 

6 

7 

8 

6 

03 

0 

166 

10 7 

5 

35 

3 

43 

0 

291 

15 

7 

7 

85 

6 

10 

0 

164 

10 8 

5 

4 

3 

47 

0 

288 

15 

8 

7 

9 

6 

17 

0, 

162 

10 9 

5 

45 

3 

51 

0 

285 

15 

9 

7. 

95 

6 

.24 

0. 

160 

11.0 

5 

5 

3 

55 

0 

282 

16 

.0 

8 

0 

6 

31 

0 

158 

11 1 

5 

55 

3 

59 1 

0 

279 

16 

1 

8 

05 

6 

38 

0 

157 

11 2 

5 

6 

3 

63 

0 

275 

16 

o 

8 

1 

6 

45 

0 

155 

11 3 

5 

65 

3 

67 

0 

272 

16 

3 

8 

15 

6 

53 

0. 

153 

11 4 

5 

7 

3 

72 

0 

269 

16 

4 

8 

2 

6 

.61 

0. 

151 

11.5 

5 

75 

3 

76 

0 

266 

16 

.5 

8 

25 

6 

68 

0 

150 

11 6 

5 

8 

3 

80 

0 

263 

16 

6 

8 

3 

6 

76 

0. 

148 

11 7 

5 

85 

3 

85 

0 

260 

16 

7 

8 

35 

6 

84 

0 

146 

11 8 

5 

9 

3 

89 

0 

257 

16 

8 

8 

4 

6 

92 

0 

144 

11.9 

5 

95 

3 

94 

0 

254 

16 

9 

8 

45 

7 

00 

0 

143 

IS.O 

6 

0 

3 

98 

0 

251 

17. 

0 

8 

5 

7 

08 

* 0 

141 

12 1 

6 

05 

4 

03 

0 

248 

17 

1 

8 

55 

7. 

16 

0 

140 

12 2 

6 

1 

4 

07 

0 

245 

17 

2 

8 

6 

7 

24 

0 

138 

12 3 

6 

15 

4 

12 

0 

242 

17 

3 

8 

65 

7 

33 

0 

136 

12.4 

6 

2 

4 

17 

0 

240 

17. 

4 

8 

7 

7 

41 

0 

135 

12.5 

6 

25 

4 

22 

0 

237 

17. 

5 

8 

75 

7 

50 

0. 

133 

12 6 

6 

3 

4 

27 

0 

234 

17 

6 

8 

8 

7 

59 

0 

132 

12 7 

6 

35 

4 

32 

0 

232 

17 

7 

8 

85 

7 

67 

0 

130 

12 8 

6 

4 

4 

37 

0 

229 

17 

8 

8 

9 

7 . 

76 

0 

129 

12 9 

6. 

45 

4 

42 

0 

226 

17 

9 

8 

95 

7. 

85 

0 

127 

13.0 

6 

5 

4 

47 

0 

224 

18. 

0 

9 

0 

7 

94 

0 

126 

13.1 

6. 

55 

4 

52 

0. 

221 

18. 

1 

9 

05 

8 

04 

0 

124 

13 2 

6 

6 

4 

57 

0 

219 

18 

2 

I 9. 

1 

8 

13 

0 

123 

13 3 

6 

65 

4 

62 

0 

216 

18 

3 

9 

15 

8 

22 

0 

122 

13.4 

6 

7 

4 

68 

0 

214 

18 

4 

9 

2 

8 

32 

0 

120 

13.5 

6 

75 

4, 

73 

0 

211 

18. 

5 

9 

25 

8 

41 

0 

119 

13.6 

6 

8 

4 

79 

0 

209 

18 

6 

9 

3 

8 

51 

0 

118 

13 7 

6 

85 

4 

84 

0 

206 

18 

7 

9 

35 

8 

.61 

0 

116 

13 8 

6 

9 

4 

90 

0 

204 

18 

8 

9 

4 

8 

71 

0 

115 

13 9 

6 

95 

4 

95 

0 

202 

18 

9 

9 

45 

8. 

.81 

0 

114 

14.0 

1 7 

0 

5 

01 

0 

200 

19. 

0 

9 

5 

8 

91 

0 

112 




CONVERSION TABLE FOR TRANSMISSION UNITS 
(Continued) 


Decibels 

Amplf’n 

ratio 

Attenu’n 

ratio 

Decibels 

Amplf’n 

ratio 

Attenu’n 

ratio 

For 

curreni 

or 

voltaRC 

ratio 

For 

power 

ratio 

For 

current 

or 

voltage 

ratu) 

For 

power 

ratio 

19.0 

9.5 

8 91 

! 

0 112 

56 

27 5 

562 

0 00178 

19 1 

9.55 

9 02 

0 111 

56 

28 0 

631. 

0 00158 

19 2 

9 6 

9.12 

0 no 

57 

28 5 

708 

0 00141 

19 3 

9 65 

9 23 

0 108 

58 

29 0 

794 

0 00126 

19 4 

9.7 

9.33 

0 107 

59 

29.5 

891 

0 00112 

19.6 

9.75 

9 44 

0 106 

60 

30 0 

1000 

0 00100 

19 6 

9 8 

9 55 

0 105 

61 

30 5 

1120 

0 000891 

19 7 

9 85 

9.66 

0 104 

62 

31 0 

1260 

0 000794 

19 8 

9.9 

9 77 

0 102 

63 

31 5 

1410. 

0 000708 

19 9 

9.95 

9 89 

0 101 

64 

32 0 

1580. 

0 000631 

20 

10 0 

10.00 

0 100 

65 

32 5 

1780 

0.000562 

21 

10 5 

11.2 

0 0891 

66 

33 0 

2000 

0 000501 

22 

11.0 

12 6 

0 0794 

67 

33 5 

2240. 

0 000447 

23 

11 5 

14 1 

0 0708 

68 

34 0 

2510 

0 000398 

24 

12 0 

15 8 

0.0631 

69 

34 5 

2820. 

0 000355 

25 

12 5 

17 8 

0 0562 

70 

35 0 

3160 

0 000316 

26 

13 0 

20 0 

0 0501 

71 

35 5 

3550 

0 000282 

27 

13 5 

22 4 

0 0447 

72 

36 0 

3980 

0 000251 

28 

14 0 

25 1 

0 0398 

73 

36 5 

4470 

0 000224 

29 

14 5 

28 2 

0 0355 

74 

37 0 

5010. 

0 000200 

30 

15 0 

31 6 

0 0316 

76 

37 5 

5620 

0 000178 

31 

15 5 

35 5 

0 0282 

76 

38 0 

' 6310 

0 000158 

32 

16 0 

39 8 

0 0251 

77 

38 5 

7080 

0 000141 

33 

16 5 

44 7 

0 0224 

78 

1 39 0 

: 7940 

0 000126 

34 

17 0 

50 1 

0.0200 

79 

1 39 5 

: 8910 

0 000112 

35 

17 5 

56 2 

0 0178 

80 

' 40 0 

10000 

0 000100 

36 

18 0 

63 1 

0 0158 

81 

40 5 

11200 

0 0000891 

37 

18 5 

70 8 

0 0141 

82 

41 0 

12600 

0 0000794 

38 

19 0 

79 4 

0 0126 

83 

41 5 

14100 

0 0000708 

39 

19 5 

89 1 

0 0112 

84 

42 0 

15800 

0 0000631 

40 

20 0 

100 

0 0100 

85 

42 5 

17800 

0 0000562 

41 

20 5 

112 

0 00891 

86 

43 0 

20000 

0 0000501 

42 

21 0 

126 

0 00794 

87 

43 5 

22400 

0 0000447 

43 

21 5 

141. 

0 00708 

88 

44 0 

25100 

0 0000398 

44 

22 0 

158 

0 00631 

89 

44 5 

28200 

0.0000355 

46 

22 5 

178 

0 00562 

90 

45 0 

31600 

0 0000316 

46 

23 0 

200 

0 00501 

91 

45 5 

35500 

0 0000282 

47 

23 5 1 

224 

0 00447 

92 

46 0 

39800. 

0 0000251 

48 

24 0 

251 

0 00398 

93 

46 5 

44700. 

0.0000224 

49 

24 5 1 

282 

0.00355 

94 

47 0 

50100. 

0.0000200 

50 

25 0 

316. 

0 00316 

95 

47 5 

56200 

0 0000178 

51 

25 5 

355. 

0 00282 

96 

48.0 

63100 

0 0000158 

52 

26.0 

398 

0 00251 

97 

48 5 

70800 

0 0000141 

53 

26 5 

447. 

0 00224 

98 

49 0 

79400 

0 0000126 

54 

27 0 

501. 

0 00200 

99 

49 5 

89100 

0 0000112 

65 

27 r > 

562 . 

0 00178 

100 

50 0 ! 

100000. 

0 0000100 
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LABORATORY ARTS AND RECIPES 

Many of the following recipes have been contributed by users of 
the Handbook. To those who have cooperated in this way we 
extend our grateful acknowledgment. 

BLUING STEEL AND IRON 

The metal is cleaned with a potassium bichromate-sulfuric acid 
mixture, then washed with ammonium hydroxide and rubbed dry. 
Apply ammonium polysulfide until the desired depth of color is 
obtained, allowing the object to dry after each application and 
rubbing briskly with soft clean cloth. The result is a deep blue 
which may be made very nearly black by repeated applications. 
Rubbing with boiled linset'd oil will deepen this color more. The 
finish thus obtained is very resistant to oxidation. 

CEMENTS AND ADHESIVES 
Acid Proof Cement 

1 

A handy acid resisting cement can be made by mixing sodium 
silicate and asbestos powder to the consistency of a thin paste. If 
allowed to dry for a day, th(‘ resulting cement will resist the strong- 
est acids. 


Barium sulfate 4 i)arts. water glass II parts, asbestos 1 part, 
.'^odium fluosilicate or sodium fluoborate is acivised in addition when 
the cement is used on glass. 


Aquarium Cement 


1 

Glazier’s putty 
Litharge 
lied lead 
Asphaltum . 


Mix wdth boiled liiiset-d oil to the jmiper consistency, 
may be added to give a gray color. 


10 lb. 

1 lb. 

1 lb. 

4 oz. fl. 

Lamp black 


9 


Red lead 
Litharge 
Fine sand . 

Powdered rosin 

Add sufficient spar varnish to gi\e the 


3 parts 

7 parts 

10 parts 
. . 1 part 

proper consistency. 


Celment for Cellophane 

The following is said to l)e a very satisfactory glue or cement for 
cellophane: 


Gum acacia (gum arubic) 
Gb^cerin ... 

Water . . 

Formaldehyde ( 10 %) . . . . 


16 5 parts by weight 
29 5 parts by weight 
49 5 parts by weight 
4 5 parts by weight 



ARTS AND RECIPES (Continued) 

Cupric Oxide Cement 

For a strong adhesive cement for attaching metal articles to each 
other or for cementing glass, a paste of cupric oxide and phosphoric 
acid is very satisfactory. The cement is adhesive, strong and sets 
quite rapidly. 

De Khotinsky Cement 

1 

About 70 grams of light brown orange shellac is added in small 
amounts to 30 grams of heated pine tar. The mixture is stirred at 
frequent intervals for a period of two hours (or four hours) and main- 
tained at a temperature of 130® C. or slightly lower. (The longer 
heating period gives a cement that is suitable for high vacuum 
work.) The product may be tested at intervals by dropping some 
of it into cold water and then subjecting it to bending pressure. 
Under such treatment, the product should not bend but break with 
a conchoidal fracture. 

If a harder product is desired, S.') grams of light brown shellac 
may be mixed and heated with 30 grams of pine tar. 

The finished product, while still warm, may be spread on a stone 
slab or a smooth surface and rolled into small sticks. 

This sealing cement will be found useful whenever two pieces of 
apparatus are to be cemented together. The cementing is effected 
by warming the surfaces and applying melted cement. The 
removal of the cement may be facilitated by softening it with 
alcohol. 


A handy water-prof)! laboratory cement of the type “ Kotinsky 
(^ement” is made from: 

Dry yell(jw or orange shellac 3 parts by weight 

Piiie ‘tar . . 1 part by weight 

Place the shellac in a double })oiler using water in the outer 
member. Add the pine tar and permit to (ligest with occasional 
stirring until the mass is homogeneous; this will take about five 
hours. Pull out like taffy and make into sticks. The cement can 
be made harder or softer by varying the amount of tar. 

General Hints 

(Hues of all kinds an* useful for wood, leather, paper and glass, 
where the joints are not required to be waterproof. 

For waterproof joints of nearly all substances, including metals, 
shellac may be used. Flakes of solid shellac may be used with heat 
or it may be used as a solution in alcohol. 

Kotinsky cement, Uhatterton’s compound and other resinous 
cements are used for similar purposes and in the same way as solid 
shellac. Glass cells made up with compounds of this nature may 
be made impervious tf> alcohol by painting over the joints with a 
rubber cement made by melting up small rupees of rubber tubing 
and adding carbon disulfide to make a thin syrur). 

For celluloid a cement made by dissolving celluloid shavings m 
acetone is recommended. 

Brass fittings are usually cemented on glass tubing with sealing 
wax. The glass tube should be wound with thread or twine to 
secure a close fit. The glass and the brass fitting should be warmed 



ARTS AND RECIPES (Continued) 

slightly above the melting point of wax. (Thick or pressed glass 
should be warmed slowly.) Wax may be applied to both parts 
and the thread well saturated with the melted wax. Enough 
should be used to insure filling the space completely. Join the 
parts while the wax is very soft and clamp in position until it is 
thoroughly cold. 

For optical purposes, cementing glass, etc., Canada balsam is 
universally employed, and makes a permanent and nearly invisible 
joint. 


Laboratory Adhesive 

Nitrated cotton (5-0 sec.) 

.30 grams 

ie up a solution of ; 

Di methyl ketone (aeetone) 

100 

milliliters (c.c.) 

Amyl acetate .... 

45 

milliliters (c.c.) 

Butyl acetate 

15 

milliliters (c.c.) 

Ethyl acetate 

15 

milliliters (c.c.) 

*Ethyl abietate. . 

1.5 

milliliters (c.c.) 


above of castor oil is a substitute. 


Using the latter solution as solvent, add the nitrated cotton 
until the solution is of the consistency of syrup. Dissolving the 
cotton takes about two hours. If the mixture is too thick, a little 
more of ihe above solvent, which should be kept on hand, is added. 

The above solution should not blush when applied to any surface. 
It should dry quickly into a tough film which is stable over a long 
period owing to the plasticizer, ethyl abietate. 

The above is useful for cementing cross hairs, coating labels, 
sealing rubber to tubing, etc. 

In case a more flexible film is desired the amount of the plasticizer 
may be doubled. In case of blushing increase amyl acetate. 


Litharge Cement for Joining Metal to Glass 

In the preparation of tanks wdth glass sides or bottom, it is 
desired to make these w^ater tight by cementing the glass to the iron 
frame or to repair the leaks that may occur. 

Litharge (PbO) . . 2t)0 grams 

Cljn'erin solution (glycerin 2 parts, 

water 1 part) 100 milliliters (c.c.) 

Place the litharge in a mortar, add the diluted glycerin slowly 
while grinding. Mix thoroughly by grinding a short time. Heat 
will be evolved and the mixture will begin to set. While still soft, 
pour it into {)lace and by means of a spatula work it into position 
as in the case of putty. Allow' to stand for a day when it will be 
thoroughly hard. 

If desired, it may be covered with a layer of white lead or alumi- 
num paint. 


Mucilage or Paste 


Gum arabic (gum acacia) 1 part 

Rice starch 1 part 

Sugar 4 parts 

Water . . 10 parts 
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ARTS AND RECIPES (Continued) 

Warm the gum arabic with some of the water until it has a 
jelly-like consistency. Mix the sugar and starch with enough 
water to make a smooth paste. Combine these two mixtures, and 
boil until the starch is clear. 

Shellac Cement 

De Khotinhky Tyj’e 
(Benzene Resistant) 

Note: Most recipes for de Khotinsky cement call for pine tar, to 
the amount of 40 to 50 %, as the material with which shellac is 
plasticized for the application in question. Recent investigation 
indicates that pine tar is inferior to the creosote plasticizer recom- 
mended below. 

Prepare the plasticizer by mixing one volume of terpineol with 
three volumes of beech wood creosote (alkali-soluble). Coal-tar 
creosote, not completely alkali-soluble, will not do. 

Heat from 12 to 25 grams (>f the plasticizer to about 130° C. 
With constant stirring add S5 grams of shellac as fast as it, dissolves 
smoothly. When the mixture is homf)geneous, allow to cool until 
it will barely flow' from the vessel, and pour into molds which have 
been lightly but completely covered with [)etrolatuni. The use ol 
only 12 grams of plasticiz(‘r gives a very hard cement; 25 grams 
gives a very soft product. 

Shellac-Wax Cement 

(Benzene Soluble) 

R^^sin . , grams 

Shellac .... . . 20 grams 

Beesw'iix 20 grams 

Talc, fibrous (asbe.stine pulp) 0 to 30 grams 

Melt the rosin in a large (0 or S in.; hemispherical iron pun. add 
the shellac and beeswax wdth stirring Heal strongly with a large 
Bunsen flame so that the temperature reaches 3()0° (\ in six min- 
utes; then extinguish the burner. When the temperature has 
reached about 275° C^, add the tale, if any is to Im* usi'd. Finally 
when the mixture is so viscous that it will bar(‘ly pour from the pari, 
pour into metal molds w hich have previously beem very thoroughly 
scoured with washing powder and thickly coated with aiiueous 
dextrine paste which is still W'(*l The tale gives a more viscous 
cement at tenijierat ores just abo\<‘ the melting jioint. 

Transparent Sealing Resin 

A transparent resin which adheres well to glass, cpiartz and metals 
may be made l>y heating together eijuimolal (juantities of phthallic 
anhydride and ethylene glycol for 24 hours at 200° C. The resin 
softens at 95°-110° C. It is unaffected by water but slowly dis- 
solved by organic solvents and is particularly useful for high- 
vaeuum seals. 

Vacuum Wax 

Wax for coating joints which may be used for ordinary vacuum 
distillations etc. where the tonijierature does not get t.oo high: 

Melt together equal ]mrts (by weight) of beeswax and rosin. 
The product is pliable and easily removed from apparatus by 
simply using hot water. 


2.’'i2S 



ARTS AND RECIPES (Continued) 

CLEANING COMPOUNDS AND METHODS 
Alcoholic Sodium Hydroxide Solution for Cleaning 

Dissolve 120 grams sodium hydroxide in 120 e.c. water. Dilute 
to 1 liter with 95 % alcohol. 

Burette Cleaning Assembly 

A burette cleaning assembly may consist of a .lOO c.c, beaker of 
cleaning solution mounted on a ring st^nd having a 7 X 9" base. 
Higher on the stand is a clamp for engaging the burette to be cleaned 
and still higher a mounting of A" rubber tubing connected with an 
aspirator. The cleaning solution is heated, the burette placed with 
its top dipping into the cleaning solution while the aspirator tubing 
is slipped on the delivery end of the burette. When hot cleaning 
liquid has been aspirated to near the glass stopcock or pinch-cock, 
the cock is closed and the aspirator tubing slipped off, leaving the 
(;lcaning solution in the burette. After a minute or so, the cock 
is opened and the cleaning solution is allowed to run out of the 
burette, which will leav'e a uniform film if the burette is clean. 
The burette is transferred to a sink and after cooling is rinsed with 
tap and distilled water. By this means 50 burettes per hour may 
be made ready for use. 

Brown Stains on Burettes 

Brown stains left on the inside of burettes used for KMn04 
solutions may be removed by filling the burette with FeS 04 solu- 
tion aft(*r whi<*h the liquid is removed and completely washed out. 
A convenient, ready for use, solution of FeSOi may be made by 
placing small nails in a dilute H2SO4 solution, keeping the flask 
closed except for a hydrogen vent, thus preventing oxidation of the 
iron. 


Cleaning Engler Flasks 

To thoroughly remove* all of the carbonaceous deposit baked in 
the bottom of an Engler flask from gasoline distillation, place 2 
or 3 grams of commercial Na-S 04 in the flask to be cleaned; apply 
heat directly to the flask from a Bunsen burner. Heat until all 
the carbon residue has been loosened. Cool, rinse and drain. 

Cleaning Fermentation Tubes and Other Glassware 

Fermentation tubes (used in w’ater testing) and other glassware 
difficult to clean in the ordinary waJ^ may be cleaned as follows: 

Moisten the inside of the tube with ethyl alcohol. Pour off the 
excess alcohol, leaving not to exceed two c.c. of the liquid in the 
tube. Add ten c.c. of concentrated nitric acid and let it stand. 
Soon a vigorous reaction takes place with the elimination of large 
(luantities of nitrogen dioxide. When the reaction stops, wash 
with water. As some nitric acid may be blown out of the tube, 
it should be placed in a sink (preferably in a hood) until the reaction 
ceases. Do not close the tube. 

Cleaning Fluid 

An excellent solution for cleaning grease stains from cloth or 
leather consists of the following: 

CCI 4 80 % 

Ligroin . 16% 

Amyl alcohol (ter.) 4% 
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Cleaning Mercur/ 

Mercury may bo cleaned sufficiently for many laboratory pur- 
poses without distilling. Allow the mercury to fall in a fine spray 
into a quantity of dilute nitric acid, 25 parts of acid to 75 parts of 
distilled water. After being passed through the acid one or more 
times it should be ijassed through distilled water and dried. Most 
of the water may be removed with a clean filter, and the mercury 
lieated in a porcelain dish to about 110° C. To produce the spray 
the stem of a glass funnel may be drawn down so as to leave only a 
small opening for the escape of mercury or a glass tube with a 
capillary point attached to a funnel with a tightly fitting rubber 
tube. 

A three- to four-foot length of one-inch glass tube closed at one 
end and supported in a vertical position may be used to contain 
the acid solution. If a small glass tube lx; fused into the lower 
closed end of the largo tube, and bent so as to stand up for a distance 
a little greater than 1/13.5 the column of acid solution in the large 
tube, a U-tube is formed in which a short column of mercury sup- 
ports the long column of acid solution. 

The end of the small tube should be bent over at the top so as to 
facilitate the delivery of the mercury anrl a short piece of clean 
rubber tubing with a pinch-cock put on at the start; as soon as 
mercury enough has collected in the bottom of the tube the pinch- 
cock may be opened. The mercury will rise nearly or quite to the 
top of the small tube, and as the quantity increases will lx‘ delivered 
from the small tube as fast as it falls in the spray. 

The reversed end of the small tube should be short to avoid 
forming a siphon, which would completely empty the apparatus. 

An efficient procedure, especially if the mercury is greasy, 
consists in spraying the mercury by means of the above apparatus, 
first, through a dilute solution (10 %) of potassium hydroxide, then 
through dilute nitric acid (10-15 %) and finally through distilled 
water. 


Cleaning Optical Surfaces for Silvering 

(From Miller’s Laboratory Physic.s, Ciiiri & Co , publishers, by pertnission ) 

Probably the most important part of the sih criiig process is the 
proper cleaning of the surface to be silvered 

The surface i.s thoroughly cleaned of grease or other organic 
matter by the usual methods, using alcohol or chromic acid. Then 
it should be carefully cleansed with strong nitric acid, the whole 
surface being firmly rubbed with clean cotton tied to a rod of 
wood or glass. Care should be taken not to injure the surface. 
Rinse with water, and then wash the surface tlioroughly with a 
strong solution ol caustii; potash, rubbing with a cotton brush as 
lief ore. Finally, rinse with distilled water, and keep the surface 
wet until it is placed in the silvering solution. If the distilled 
water wets the whole surface uniformly the cleaiiing may be 
sufficient; if it does not wet uniformly, the operations must be 
repeated. The fingers should not touch the edges of the glass 
during the latter cleaning operations, as a layer of organic matter 
is apt to spread over the surface and render the silvering uneven. 

Dr. Brashear recommends that the surface, after the washings 
described above, be rubbed with prepared chalk on a cotton wad 
until it is thoroughly dry and clean. It may theti be put into the 
silvering solution at one’s convenience. 

2 . 7^0 
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Gleanincr Solution for Glass 

36 c.c. saturated sodium dichromate (technical) 

1 liter cone, sulfuric acid poured into the dichromate solution 

Avoid contact with the flesh or clothing. 

Cleaning Solution 


Trisodium phosphate 2 oz. 

Sodium oleate 1 oz. 

Distilled water 1 pint 


Soak apparatus in the warm solution 10-15 minutes, then brush 
with a stiff brush. 


Iodine Stains 

Iodine stainb can readily be removed from clothing by washing 
the stain with a 10% solution of sodium thiosulfate (“hypo”) in 
water. 

Paint Brush Cleaner 


(1) Kerosene 2 pints 

Oleic acid . . - 1 pint 

(2) Aqueous ammonia (cone.) . \ pint 

Denatured alcohol . . • i pint 


Stir (2) into (1) until uniform. To clean brushes, place in the 
mixture over night. Wash thoroughly with warm water. 

Removal of Carbonaceous Matter 

A 10-15 % solution of NaOH or KOH removes carbon etc. 
(piickly. Kinse well with acid and H 2 O. 

Removing Carbon Deposits from Flasks 

First rinse flask with acetone or carbon disulfide to remove traces 
of oil or tar. Add a lew grams of magnesium nitrate. Heat 
gradually over a free Bunsen flame till water is all expelled and the 
magnesium nitrate melts. Rotate the flask to distribute the melt 
and continue the heating till the brown fumes of nitric oxide cease 
to evolve. Finally cool and dissolve the residual magnesium oxide 
in dilute acid by boiling. 

Large deposits of carbon or tar will require a repetition of the 
above procedure. 

Removing Carbon Residue from Glassware 


Tri-sodium phosphate (Na 3 P 04 ) 2 tablespoonfuls 

Sodium oleate 1 tablespoonful 

Soft water. 1 quart 


Allow to stand in the solution for several minutes, brush off the 
incrustation and rinse with water. 

COLORED LIQUIDS 

For rendering columns of water easily visible, add a few drops of 
one per cent alcoholic solution of fluorescein to a liter of water. The 
dilute solution of fluorescein is bright green by reason of its fluo- 
rescence, although colorless by transmitted light. 

A small quantity of an aqueous (1 %) solution of uranine (the 
sodium salt of fluorescein) may be used in place of the alcoholic 
solution mentioned above. 

2.>31 
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If liquids showing color by transmission are desired, dilute 
aqueous solutions may be made with any of the following dyes: 

Dye Color 

Erythrosine Pink 

Eosine Pink (green fluorescence) 

Rhodamine B Pink (red fluorescence) 

Ponceau 2R Scarlet 

Naphthol green Green 

Methylene green Bluish green 

Methylene blue Blue 

Methyl violet Purple 

CROSS HAIRS 

The spider lines which serve as an index in reading telescopes 
may be (juickly replaced in an emergency by single silk fibers 
(from ordinary sewing silk) attached by soft wax. Single fibers 
may easily be removed from an untwisted strand. 

Spider web should be used in permanent work. The fibers 
of the egg nest of certain species are employed and may he ob- 
tained of most dealers in scientific apparatus. In mounting 
them the following suggestions may be useful: The cross hair 
diaphragm of the telescope should be removed and clamped in 
a horizontal position. A bow of brass w'ire, about No. 28, should 
be employed to stretch the fiber. A background of black velvet 
makes the fibers more easily visible. With soft wax or other 
convenient adhesive ready on both tips of the bow, a fiber of 
the re(juirod length is to be disentangled with tweezers and wra])ped 
several times about the ends of the bow under tension sufficient 
to straighten the fiber. The fiber, now conveniently handled 
by the wire bow, should be cautiously lowered onto the diaphragm 
in the proper position, the wire left hanging. 

A small drop of shellac varnish applietl at each side will hold 
the fiber in position as soon as it is thoroughly dry, after which 
the ends of the fiber should be cut away. 

DIALTZERS 

As a substitute for parchment and similar natural membranes, 
it has been found that those made frf)m cellulose trinitrate are 
superior. Parlodion (DuPont) may bt* used, dissolving one part 
f)f the nitrate in 2 each of ethanoi and ethyl ether. The water 
adhering to the Parlodion should first be remf)ved (the shreds are 
preserved by covering with water), otherwise a clear solution will 
not be obtained. Cut, the round end off a or 1" test tube, and 
dip the flared end of the tube into the alcohol-ether solution of 
Parlodion. Upon removing the tube from the solution a film 
will l)e found across the tube and after evaporation of the solvents 
the film will be found to be of sufficient strength to meet the pur- 
poses of a dialyzer. The liquid to be dialyzed is poured into the 
tube and contents are then set in a beaker of water. In a short 
time the working of the somi-perineable membrane will be shown by 
the rise of the level of the liquid inside the tube. 

EXPANSION OF GLASSES, TEST FOR EQUALITY OF 

In order to compare the coefficients of expansion of two pieces 
of glass, prior to sealing them together, melt the drawn out ends 
of each piece to beads; press these molten beads together with 
tweezers and draw into a thread. If the glasses can bo sealed 
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together, the thread will be straight; otherwise, it will curve 
because of the different coefficients of expansion. 

FLUORESCENT SCREENS 

For observations of the ultraviolet spectrum, moisten a small 
quantity of anthracene with water and brush a thin layer over a 
ground-glass surface. On drying most of the anthracene will 
adhere to the glass. The prepared surface should be placed so as to 
receive the radiation directly, glass being comparatively opaque 
to the shorter wave lengths. 

GLASS GRINDING FLUID 

Turpentine 45 c.c. 

Ether (ethyl oxide) 22.5 c.c. 

Camphor gum 31 g 

To be used with powdered emery for grinding glass. 

For smoothing edges a sheet of emery cloth moistened with the 
above solution may be used. 

Plane surfaces shcnild be ground on thick plate glass. 

For grinding glass stoppers use coarse emery, turn in one direc- 
tion, finish with fine emery. 

GLASS GRINDING MEDIUM 

Cxlycerin may be iised instead of a camphor-turpentine mixture 
for a niedium in which to siisj^end emery powder for grinding glass. 
Glycerin has body enough and is sufficiently viscous to carry the 
emery well, and besides this it is water-soluble, thus making it 
very easy to wash away the excess grinding agent when the job 
is done or when it is desirable to make a close inspection of the work 
done. 

HEATING BATH 

A bath fluid at temperatures above 150° C. and which does not 
appreciably affect glass is prepared by fusing 10 j)arts of potassium 
nitrate wdth S.5 parts of .sodium nitrite. 

HEATING BATHS 

For uniform heating of reactions the following materials have 
proven satisfactory; 

For temperatures up to 100° C. ... Steam 
For temperatures from 100° — 250° C. Crisco or Nujol 
For temperatures from 200° — 300° C. o-tolyl phosphate 
For temperatures above 250° C . . . . Wood’s metal. 

HECTOGRAPH FILLER 

Ingredients: 1 oz. of ground (dried) glue; 2 oz. of dried gelatine; 
18 fluid oz. glycerin. These amounts should provide sufl5.cient 
filler for a pan 12" X 9" X V'. 

Mix the glue with water and digest it on a water bath (a double 
boiler may be used) until it has the consistency of cream and is 
thoroughly melted. Soak the gelatine in cold water till soft, 
free it from as much water as is possible by pressure in a cheese- 
cloth and then melt it on a water bath or in a double boiler. Pour 
the three liquids together, and after they are thoroughly mixed, 
pour them into the pan. If any bubbles appear on the surface 
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of the filler, scrape them off with the edge of a piece of cardboard 
while the filler is hot. Do not use the filler until at least six hours 
after it has been poured into the pan. The materials gel slowly. 
Keep the pan level and covered until its contents is no longer 

fluid. 


HECTOGRAPH INK 

Violet 

Aniline violet 

Hot water 

On cooling, add; 

Alcohol 

Glycerin 

Carbolic acid (i)hoiH>l) 


1 oz. 

7 oz. fl. 


1 


oz. 

oz. 

a few drops 


Black 

Nigrosine 1 part 

Water 14 parts 

Glycerin 4 parts 


HYDROGEN SULPIDE 

Pure hydrogen sulfide may be generated by alU)wing distillefi 
water to drop on aluminum sulfide. 

HYDROGEN SULPIDE SUPPLY 

Mix and heat slightly 3 parts by weight of sulfur with 1 part by 
weight of paraffin. Then mix with sufficient shredded asbestos 
to make a porous mass. Partly fill an 8" Pyrex test tube, connect 
with delivery tube and safety bottle. Heat. Furnishes good 
supply of H 2 S. No leakage into the room as generation of H 2 S 
ceases as soon as heat is removed. Mixture keeps. Test tube 
may be heated over again until reactants are used up. 


INK POR GLASS MARKING 


Barium sulfate 

Ammonium hi fluoride . . 

Ammonium sulfate . , 

Oxalic acid 

Glycerin 

Water 


15 parts by weight 
15 parts bj’' weight 
10 parts by weight 
8 i)art8 by weight 
40 parts by weight 
12 parts by weight 


If too thick, add more water. If the action is too slow*, up to 5 % 
of sodium fluoride may be addetl. Use in a hood or well ventilated 
room. 


LABEL PROTECTION 
Collodion for Labels on Bottles 

Dissolve 3-4 grams pyroxylin in 100 c.c. 1:3 mixture of alcohol 
and ether (25 c.c. absolute alcohol, 75 c.c. dry ether). 

First soak the pyroxylin in the alcohol, then add the ether. 

Labels for Bottles 

Labels should be written in India Ink. They can be made 
waterproof and durable by coating with a saturated solution of 
paraffin in benzene. 
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Lacquer for Protecting Labels 

An excellent lacquer for protecting labels may be made by dis- 
solving 20 grams of vinyl acetate polymer (Vinylite A) in 100 c.c. 
of a mixture of 3 parts of toluene and 1 part of 95 % alcohol. This 
lacquer forms a colorless, transparent film which resists most 
reagents very well. 

Protecting Varnish for Labels 

Typed labels may be protected by several coats of a varnish 
made by dissolving ordinary tooth brush handles in acetone. The 
quantity of solvent should be adjusted to give a convenient vis- 
cosity. The varnish is water and acid resistant. 

LOW MELTING ALLOY 

The following alloy, Wood’s metal, melts at about 65® C.: 


Bismuth 50 parts by weight 

Lead 25 parts by weight 

Tin 12 5 parts by weight 

Cadmium 12 5 parts by weight 


LUBRICANT, DRY 

Melt a quantity of paraffin and add as much fine flake or pow- 
dered graphite as is readily moistened by the melted wax. Cool 
and cut while soft into convenient sticks. 

This lubricant when rubbed on the surfaces involved, adheres 
and greatly reduces friction. It is particularly useful when one or 
both of the surfaces are of wood or other non-metallic substance. 

MILDEW PREVENTION ON LEATHER BOOK BINDINGS 

Make a 2 % to 5 % solution — not more than 5 % — of copper 
sulfate. Immerse a soft towel or cloth in this solution. Remove 
the cloth and thoroughly wring out. Then hang out to dry. 
When thoroughly dried, it can be u.sed to rub leather bound 
books. One treatment of the cloth will easily take care of scores 
or a hundred volumes, and the leather will not be marked by the 
chemical. 

MIRRORS FOR SPECTROMETER ADJUSTMENT 

A small square of thick jdate glass with edges ground smooth 
and silvered on one surface affords a means of accurate adjustment. 

To avoid the necessity of frequently resilvering, which arises 
where the mirrors are in constant use, the following course is 
suggested : 

From selected German plate mirror 2 to 3 mm thick, cut two 
pieces of the same size, say 4X5 cm. Remove the protective 
layer of varnish or paint from both pieces by soaking in alcohol 
and rubbing with cotton, being careful not to injure the silver 
surface. From one piece remove every trace of varnish by repeated 
rinsing, dry and polish the silver surface thus exposed by stroking 
lightly with a chamois rouge pad. From the other piece remove 
the silver by nitric acid, wash thoroughly in distilled water and 
dry. Cement the clear piece on the silver face of the other with 
Canada balsam. This is accomplished by placing two or three 
drops of Canada balsam in xylol (obtained in collapsible tubes) 
on the center of the silver face, and evenly lowering upon it the 
clear glass. The balsam should spread rapidly to the edges of 
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the plates Minute bubbles of air in the balsam film arc harmless; 
if large bubbles are present the plates should be slipped apart, 
cleaned with alcohol and the process repeated. 

The balsam will be sufficiently hard in a few days to allow the 
excess to be scraped from the edges and the plates bound together 
with lantern slide binding strip. Gentle heat may be used to 
harden the balsam more rapidly. 

PHENOL (CARBOLIC ACID) BURNS 

To c. p. glycerin add bromine until slightly colored or saturated. 
Keep in glass stoppered bottle and apply quickly to phenol burns. 
The bromide reacts instantly with the phenol to form phenyl 
bromides. 


POLARITY TEST PAPER 

Dissolve one gram of phenolphf halein in a small quantity of 
alcohol. Add the solution (»f phenolphthalein to 100 c.c. of a 
10 per cent solution of potassium chloride in distilled water. Filter 
paper should be soaked in the solution and dried. A strip of paper 
moistened with water and placed in contact with the two terminals 
will show a bright red stain at the negative terminal. 

PURIFICATION OF ALCOHOL 

To remove aldehydes from alcohol intended for use in the prepa- 
ration of alcoholic solutions of sodium or potassium hyclroxide, 
add to one liter of alcohol 5 to 10 grams of aluminum or zinc and 
8 to 10 grams of potassium hydroxide, boil under reflux for 20 min- 
utes, and distil. Best results are obtained if an all-glass afiparatus 
is used. Alcoholic solutions, prepared with alc-ohol so treated, will 
not discolor if the purification ol the alcohol has been carefully 
carried out. 

RESISTANT PAINTS AND VARNISHES 
Acid Proof Wood Stain 

Solution N(). 1 Solution No. 2 

125 grams oi copper sulfate 150 grams of good fresh anilin 

oil 

125 grams of potassium chlorate ISO grams of concentrated 

hydrochloric acid 

1000 grams of w'at(*r 1000 grams of w'atiT 

Wood must be tree from i>aint, varni.sh, grease or chemicals. 
Apply two coats of solution No. 1 boiling hot wdth a paint liriish, 
allow'ing each coat to dry tlH>roughly t>efoie the n(‘xt coat is ai)idied. 
Then apply twa> coats of solution No. 2 in the same way. When 
the wood IS completely dried wa.sh off exc(‘ss chemicals with hot 
soapsuds. Plnish wdtli raw linseed oil. Polish comes from rubbing 
the oil down well with a cloth or sponge. Whenever the tables get 
dingy again go ov^er them with a coat, of linseed oil and rub hni(>oth. 

Resistant Coal Tar Varnish 

A resistant varnish is made from coal tar pitch as follows: 

Coal tar pitch 65 parts by weight 

Phenol 5 parts by weight 

Benzene ilO jiarts by weight 
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Resistant Paint 

The following paint when used on galvanized iron has been found 
to hold up well, without rracking or peeling in a three year’s test. 
It can also be used on black iron, tin, copper, or stone such as is 
used for laboratory desk tops. It withstands dilute acids. 

Formula: Stir in 10 parts by weight of benzol into 30 parts by 
weight of ordinary thin coal tar. Then add with vigorous stirring 
10 parts by weight of Silica Black (a new product patented under 
U. S. No. 1,940,352). 

SCALE POLISH 

To brighten uj) refraetometer and polarimeter scales without 
injury to the metal rub with bone black or clarifying charcoal. 
A dry cloth with a little of the bone black is rubbed on the scale 
until a bright polish is produced. The divisions then stand 
out clearly and are easily read. The great advantage is that the 
fine lines are not worn away and no corrosive material is left to cause 
discolorations. 

SILVERING GLASS 

Bra shear’s Process 

(From Miller's Laboratory Physios, (linn & Co , publishers, by i>ermi88ion.) 

Two solutions are required, one, the reducing solution, should 
be prepared at least a week before it is used, and it may be made 
in large (juantity and kept in stock with advantage; the other 
solution is to be jirepared w^hen used. 


Reducing Solution 

Distilleii water .... 700 c.cm. 

Pure sugar (loaf, granulated or rock candy) 80 g. 

When dissoh'<‘(l add 

Alcohol . . 175 c.cm. 

Strong nitric acid (sp. gr. 1.42) 3 c.cm. 

.\dd water to make . 1000 c.cm. 


For silvering, the mirror may rest face up on the bottom of 
a suitable dish; it may stand on edge, or be supported in any 
manner, face downward, dipping into the upper part of the solu- 
tion. In the latter case, the mirror may be fastened with wax 
to a stick laid across the dish, or it may be supported on glass 
feet or on jiaraffined wood 'wedges. Dr. Brashear recommends 
that the mirror, if round, form the button of the silvering dish, 
which is completed liy wTapping a strip of paraffined paper around 
the edge of the mirror, this being held in place by rubber bands or 
fastened with several wrappings of cord. 

Having selected a dish and support for the mirror, measure 
wdth water the <iuantity of solution that w'ill be required to make 
a layer a centimeter or two thick over the surface to be silvered. 
For each 150 c.cm. of final solution, 1 g. of silver nitrate and 
0.5 g. of (caustic potash (purified by alcohol) will be required. 
Dissolve the silver and potash separately, using quantities of water 
of the proportion of 100 c.cm. to 1 g. of the solid. Ordinary gradu- 
ates or flasks are the most convenient form of vessel in which to 
mix the solutions. Into the silver nitrate solution pour a few 
drops of dilute aqua ammonia. The solution will turn to a dark 
brown color; add ammonia little by little till the precipitate is 
nearly but not quite redissolved. Now add the potash solution, 
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v/hen a proripitate will again be formed. This is to be nearly, but 
not entirely, redissolved by the addition of more ammonia, a few 
drops being sufficient this time. After the ammonia has been 
added shake or stir the solution well and wait a minute or two to be 
certain that it does not entirely clear. If by chance too much 
ammonia has been used, a little silver nitrate is to be dissolved and 
added, a few drops at a time, till a permanent precipitate is formed. 
This excess of silver must be present, the solution showing a decided 
brown tint. The solution may be filtered, though usually this is 
not necessary. 

A quantity of reducing solution equal to about a twenty-fifth 
part of the solution just prepared is measured out. The mirror, 
having been properly cle.aned and rinsed with distilled water, is 
placed ill position. The reducing solution is poured into the 
silver and iiotash solution, and mixed by a quick shaking of the 
graduate or stirring with a glass rod; the whole is then poured 
into the dish. If the mirror is immersed face down, care is neces- 
sary to remove air bubbles; the mirror may well be immersed aft(‘r 
the solution is in, being dipped in at one side first. If the mirror 
is at the bottom of the dish, after cleaning it is covered with a thin 
layer of water, and the prepared solutions are poured into the disn 
without further trouble. In the latter case the dish must be rocked 
during the time of deiiosition. 

The solution soon turns to a black color, which in a few minutes 
will turn to a brown; and when it becomes a light gray and the 
precipitate is floeculent, which may be in ten or fifteen minutes, 
the operation is at an end. If the mirror is allowed to remain 
in the solution too long, the surface w’ill have a bleached appear- 
ance, which jiolishing will hardly remove. Remove the mirror, 
rinse with water, and carefully wipe off the sediment with a tuft 
of absorbent cotton. It is then set on edge to dry; a rinsing 
with alcohol will facilitate the drying, or all water may be safely 
taken up by pressing cl(‘an blotting pai)er over the surface. 

When dry, the surface may be polished, if necessary, with a 
small pad of chamois leather stuffed with cotton, on which is 
spread a little rouge. ^Snlall, circular strokes of the pad, with 
light pressure, will soon bring out the deep luster of the silver. 

A uniform teinj>erature of the bath and the glass, of about 
20° is essential to success. 

Since fulminating siher is liable to be produced Vjy the action 
of ammonia on silver oxide, especially in a warm room, all solu- 
tions should be thrown away as soon as the silvering operation 
is completed. The used solutions may be poured into a large 
jar, in which is thrown some comnion salt; this causes the silver 
to be precipitated as the chloride, and about 90 per cent of the 
original silver may be recovered. 

Rocukule Salts Process 

(From Miller’s Laboratory Physics, (finn & Co., publishers, by permission ) 

For depositing the uniform thin film of silver reimired on the 
half-jsilvered glass of the interferometer, the following method 
is more suitable than the one described above, as the silver is 
deposited more slowly. If a thick film is desin*d, two or more 
successive dej^osits may be made, each of w^hich may require an 
hour's time. 

Dissolve 5 g. of silver nitrate in 300 e.crn. of distilled water, 
and add dilute aqua ammonia until the precipitate formed is 
nearly, hut not entirely, redissolved in the manner explained in 
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the prccediiiK method. Filter the solution and add water to 
make 500 c.cm. 

Dissolve one g. of silver nitrate in a small quantity of water 
and pour into about half a liter of boiling water; dissolve 0.83 g. 
of Rochelle salts in a small quantity of water, and add to the 
boiling solution. Continue the boiling for half an hour, till the 
gray precipitate collects as a powder in the bottom of the flask. 
Filter hot, and add water to make 500 c.cm. 

These solutions may be kept in the dark for a month or two. 

For silvering, ecpial volumes of the two solutions are mixed, 
and the glass is supported in the mixture in whatever fashion 
is oonvenient. Various methods are mentioned in the preceding 
article. The thickest possible deposit may require sn hour’s 
time. A second deposit may be made upon the first if necessary 
to secure the desired thickness. The drying and polishing may 
be carried out as described above. 

A half-silvered film will be produced in about a minute; only 
experience can determine when the proper thifjkness has been 
secured. The glass appears as though it were very lightly smoked. 
A film that reflects a little more than half the light incident at 
45° is desirable for interferometer use. A simple method of 
testing is to look at two similar gas flames, one seen through the 
film and the other seen reflected by it. It is well to silver at once 
all four surfaces of the two plane-parallel plates of the interfer- 
ometer and to s('lect f(jr use that film which is of llie proper and most 
uniform thickness. 

SOAP SOLUTION FOR SOAP FILM EXPERIMENTS 


Pure castile or palm-oil soap 1 oz. 

Distilled water . 8 oz. 

Pure glycerin . . .... . . 4 oz. 


Cut the soap in thin 8having.‘^ and dir.solvc in the water. When 
the solution is complete, add the glycerin and mix \ery thoroughly. 
On standing the liquid becomes clear at the bottom. The clear 
portion may conveniently be removed })y a &ii)hf>n and preserved 
indefinitely. 


SODIUM FLAME 

An intense sodium flame is readily obtained by placing a small 
lump of rock salt in the center of the screen on a lighted Meker 
burner 


SODIUM LIGHT 

Paper is to be soaked in a saturated solution of common salt, 
borax or other salt of sodium, and dried. When wrapped around 
a Bunsen burner, secured by a twist of wire and pushed up into 
the edge of the flame, a sodium flame of considerable intensity is 
obtained. As the ash of the paper breaks away it must be occa- 
sionally raised. Lithium chloride may be used in place of or with 
hocliuin salt to give the lithium line for spectrometric measurement. 
Sheet asbestos (thin) may replace the paper if desired. Since the 
asbestos in not consumed it is necessary to moisten the mantle wdth 
salt solution sit intervals. 

SOLDERING PTREX GLASS TO METAL 

Dip the Pyrex glass tube to be soldered into a solution of chlor- 
platinic a<'id* (or platinic chloride may be substituted) made by 
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preparing a mixture consisting of 0.2 gram of the acid with 5 c.c. 
each of alcohol and ethyl ether to which 4 or 5 drops of turpentine 
have been added. After dipping the tube, carefully burn all 
the adhering liquid away leaving a film of platinum metal. That 
film will serve to hold the solder to the Pyrex glass and in doing so 
makes a very satisfactory gas*tight joint for a metal to glass 
connection. 


SOLDERS 


Composition by weight 

Tem- 
perature 
of fusion 

Metals for 
which it IS 
used 

Flux com- 
monly used 

Lead 

Tin 

Cop- 

per 

1 2'"" 1 vi 

Gold 

1 

1 

i 

! 

I 


' 1 88^’ ( ’ 

Lead 

Tallow 

3 i 

5 




I7»* 

Zinc* 

Zinc chloride 








25 ‘'c HCl 


5 




170 

Copper 

Zinc chloride 







brass 

(neutral) or 




' i 




resin 




1 1 



Iron 

Zinc* chloride 




1 




or NH 4 CI 



2 



i 

Fe, Cu, 

Borax 



55 

! 45 : 


j 880 

Fe, Cu, 

Borax 







brass 




4 5 

1 0 5 15 01 


I00."> 

Fe, C’u, An, 

Borax 



b 6 j 

1 2 0 i 1 1 Oi 


1 08.1 

Fe, ( 'u, Au. 

Borax 



\ 1 

1 . () 1 

10 


Cold 



STOPCOCK LUBRICANTS 
Seal for Ground Glass Joints 

Glycerin makes a very satisfactory seal for ground glass joints 
to prevent leakage of petroleum ether, ethyl ether or any other 
fluid in which glycerin is insoluble. Glycerin on the ground glass 
surface prevents sticking and so alloe’s for the easy dismantling 
of the apparatus. 


Stopcock Grease 

Shepherd and Ledig (J. Ind. Eng. Chem. 10, 1059, 1927) prepare 
stopcock grease from the following ingredients by mixing with con- 
tinuous stirring for 190 hours at 155° C., then placing the mixture in 
small 2 oz. containers, immediately chilling the contents on ice and 
allowing to age for 10 days before use. For high vacuum: 31 parts 
ciepe rublier, 24 i>arts white “Vaseline” jx'troleuTn jelly, 5 partN 
]>araffin (m. p. 30° C.) ; for general lubricant - 0 parts crepe rubber, 7 
parts “Vaseline” petroleum jelly, 1 part paraffin; foi light lubiicant ; 
10 parts smoked sheet or pale crepe ruliber, 18 parts “Vaseliiu*” 
petroleum jelly and 1 part paraffin (m. p. 30° C.). 

Stopcock Grease 

Black rubber (red or pure gum) 1 part 

Paraffin.... . . 2 parts 

“Vaseline” petroleum jelly 4 parts 

Melt the paraffin and “Vaseline” petroleum jelly together, add 
the rubber slowly arirl in small jiieres taking care not to burn tlie 
rubber. A huger <piantity of “Vaseline” jietroloum jelly may lu* 
desirable. 
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Stopcock Lubricant 

Petrolatum (500 grams) and raw crepe rubber (50 grams) are 
stirred together and kept in an oven at 125°-150® C. for several 
days, or until the mixture is homogeneous. 

Stopcock Lubricant 

Standard Viscous Oil xVo. 32 (Standard Oil Co. 


of California) 200 grams 

Aluminum stearate 50 grams 


Dissolve the stearate in the oil, heated to about 150° C., and cool. 
This makes an extremely sticky, ropy, tough adhesive for ground 
glass surfaces. 


Stopcock Lubricant 

In the laboratory it is often desirable to have a stopcock lubricant 
that will not dissolve away with the ordinary fat solvents such as 
the hydroc;arbons or chlorinated hydrocarbons. In some set-ups 
the ordinary stopcock greases are quite useless, and syrupy phos- 
phoric acid is very unsatisfactory. 

A paste of Bentonite (colloidal clay) and glycerin may be used 
for such a purpose. One can adjust the viscosity of the paste 
to suit his needs. Such a lubricant is entirely unaffected by the 
non-aqueous solvents, and even in the presence of water holds 
remarkably long, probably due to the fact that the Bentonite makes 
a jelly with either glycerin or water. In addition it has the very 
decided advantage of permitting a stopcock lubricant to be used 
at temperatures up to or even well above 100° C. The viscosity 
does not diminish very much with rise in temperature. 

UNIVERSAL WAX 

(1) A soft wax useful in the laboratory may be made by melting 
together paraffin, “Vaseline” petroleum jelly and paraffin oil in 
'’arious proportions according to the pliability desired. 

(2) Another authority recommends equal quantities of beeswax 
and turpentine (by weight). It is customary to color the wax by 
adding finely-powdered Venetian red. 

(3) Melt together 1 part of Venice turpentine and 5 parts of 
beeswax. Color with vermilion. 
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Pure water, preferably distilled, should be used in all solutions. 
Chemicals should be dissolved in the order given. 

Desiccated or anhydrous sodium carbonate and sodium su/fite 
are specified in the following formulae. If the crystalline forms are 
employed, a larger quantity must be used. 

Sodium carbonate exists in three forms: the anhydrous or desic- 
cated, NasCOa; the monohydrate, Na 2 (.I 03 H 20 ; “washing soda," 
Na2C03'10H20. If the monohydrate is substituted for the desic- 
cated, 1.17 times the speci^ed quantity should be used. If the 
“crystal” form Na2CO3-10H2O is substituted for the desiccated, 
2.7 times the specified quantity should be used. 

Sodium sulfite exists in two forms; the anhydrous or desiccated, 
Na2S03, and a form, Na2SO3-7Hi‘0. If the latter “crystal” form 
is substituted for the desiccated, 2 times the specified amount 
should be used. 

Quantities required are given in both Fnglish and metric units. 
The values are, in most casesLUot interchangeable since the amounts 
of water aie not the same. According to receni usuge quantities of 
liquid are often specified in milliliters (ml). The milliliter is 1.000027 
cubic centimeters; the units are, of course, intei changeable for 
photographic formulae. The U. S. avoirdupois system of weights 
is used. 

The following ablirevintioiis are employed: 

anh. anhydrous 

e.c. cubic centimeter 

dr, dram 

g gram 

gal. gallon 

gr. grain 

1 liter 

mill. minim 

ml milliliter (equivahmt to cubic cent line t*‘r <*ni oi c.e.) 

oz. (av.) ounce (avoirdupois) 
oz. fl. fluid ounce 

qt. quait 

DEVELOPERS FOR PLATES AND FILMS 

When a time of development is suggested, it is intended to ser\'e 
as a guide only. Individual requirements as to density and con- 
trast vary. Greater or less contrast may be obtained by develojiing 
for a longer or a shorter time respectively. 

General Purpose Negative Developers 

Amidol (Diaininoi>henoI hydrochloride) 

For plates and films, to be mixed inuaediatcly before use. 

Water . 10 oz. fl. 1000 ml 

Sodium sulfite, anh 120 gr. 29 g 

Amidol 30 gr. 7 g 

Potassium bromide 6-10 gi. 1.4-2 g 

Amidol oxidizes so rapidly in solution that it is customary to 

make up this developer immediately before it is to be used. Tlie 
time required for development is from 3 tr) 5 minutes at IS® C. or 
65° F. 
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Amidol 

Sulfite Stock Solution 

Sodium sulfite, anh 

Potassium metabisulfite. . 

Water 


2 oz. 100 g 
0.5 oz. 25 g 
20 oz. 1000 c.c. 


Boil after dissolving in warm water. Developer is made when 
needed by adding dry amidol to the stock solution of sulfite which 
keeps for a long period. 


Stock solution of sodium sulfite . 

2 oz. 

200 

Water 

10 oz. 

1000 

Amidol 

... . 20-30 gr. 

4.5 7 

Athenon. See Glycin 

Elon-Hydroquinone (Kodak D-76) 

Developer for maximum Hpeed at normal contrast on films and plates. 

Water, about 125° F. (52° C.), . 

24 oz. 

760 

Elon 

29 gr. 

2 

Sodium sulfite, desiccated 

3 oz. 145 gr. 

100 

Hydroquinone 

(1458 gr.) 
73 gr. 

5 

Borax, granular . . . . 

29 gr. 

2 

Water to make. 

32 oz. 

1000 


Dissolve chemicals in the order given. 

Average development time about 17 minutes at 68° F. (20° C.). 
See individual recommendations listed for each material. 


Replenish er (Kodak D-70R) 


Water, about 125° F. (52° C.) . . 24 oz. 

Elon . . 44 gr. 

Sodium sulfite, desiccated 3 oz. 145 gr. 

_ ^ (1458 gr.) 

Hydroquinone 1 oz. 

Borax, granular . ... 290 gr. 

Water to make . . 32 oz. 


Dissolve chemicals in the order given. 


750 

3 

100 

7.5 

20 

1000 


c.c. 

g 

g 

g 

g 

c.c. 


Use the replenisher without dilution and add to the tank to 
maintain the activity of the developer. 


Elon- Hydro quinone-Pyro (Kodak 
A long life deep tank developer for roll film. 

Solution No. 1 

Water (about 125° F.) (52° C.) 

Elon 


Solution No. 2 

Water (about 125° F.) (52° C.) 

Sodium sulfite, anh .... 

Sodium bisulfite .... 1 oz. 

Solution No. 3 

Hot water (about 160° F.) (71° C.) 

Sodium sulfite, anh 

Hydroquinone 

Pyro. . 


D-75) 


16 oz. 

500 

44 gr. 

3 

16 oz. 

500 

260 gr. 

18 

85 gr. 

36 

16 oz. 

500 

260 gr. 

18 

175 gr. 

12 

44 gr. 

3 
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Solution No. 4 

Water (about 126® F.) (52® C.) 16 oz. 500 c.c. 

Sodium carbonate, anh 2 oz. 175 gr. 72 g 

Mix each solution separately and add to the tank at once in the 
order given. 

Then add water to make 1 gal. 4000 c.c. 

Develop 7 to 14 minutes at 65® F. (18® C.), in the fresh developer 
according to the contrast desired. Greater or less contrast may be 
obtained by developing for longer or shorter times than those 
specified. Avoid the use of galvanized ware when mixing, or trouble 
from fog will be encountered. Cool the mixture of the first three 
solutions, before adding the cooled solution No. 4 to it, to avoid 
effervescence. 

For small scale mixing, that is, less than 1 gallon (4000 c.c.), ail 
the chemicals may be dissolved in the order given in one-half the 
total volume of water (125® F.) (52® C.) and cold water added to 
make up to volume. 


Replenisher Stock Solution 


Water (about 126® F.) (62® C.) . . 

64 

oz. 

2000 

c.c. 

Elon 

.... ^ 

oz. 

15 

g 

Sodium sulfite, anh 

3 

oz. 

90 

g 

Sodium bisulfite 

. 3 

oz. 

90 

g 

Hydroquinone 

1 

oz. 

30 

g 

Sodium carbonate, anh 

8 

oz. 

240 

g 

Water to make 

1 

gal. 

4000 

c.c. 


Dilute 1 part of stock solution with 1 part of water and add to 
the tank as required. 


Elon-Pyro (Kodak D-7) 
Stock Solution A 


Water (about 125® F.) (52® C.). 

16 

oz. 

500 c.c. 

Elon 

1 

oz. 

7.5 g 

Sodium bisulfite 

1 

oz. 

7.5 g 

Pyro 

1 

oz. 

30 g 

Potassium bromide 

. 60 

gl'. 

4.2 g 

Water to make 

32 

oz. 

1000 c.c. 

Stock Solution B 


. 32 

oz. 

1000 c.c. 

Sodium sulfite, desiccated 

6 

oz. 

160 g 

Stock Solution C 

W atcr 

32 

oz. 

1000 c.c. 

Sodium carbonate, desiccated 

21 

oz. 

75 g 


Dissolve chemicals in the order given 

TRAY DEVELOPMENT: Take 1 part of A, 1 part of B, 1 part of 
C, and 8 parts of water. Develop about 7 minutes at 68® F . (20® C.) . 

TANK DEVELOPMENT: Take 1 part of A, 1 part of B, 1 part 
of C, and 13 parts of water. Develop about 10 minutes at 68® F. 
(20® C.). . ^ 

This developer can be used for two or three weeks if the volume 
is maintained by adding fresh developer in the proportion of 1 part 
each of A, B, and C to 4 parts of water. It is usually necessary 
to increase the development time as the developer ages. 

2544 



PHOTOGRAPHIC FORMULAE (Continued) 


Glycin (Parahydroxyphenyl glycin) 
Stock Solution 


Water 10 oz. fl. 

Sodium sulfite, anh 300 gr. 

Glycin 120 gr. 

Sodium carbonate, anh 240 gr. 


1000 ml 

68.5 g 

27.5 g 
54.8 g 


TRAY DEVELOPMENT: Dilute with 4 parts of water to 1 of 
stock solution. Develop 6 to 10 minutes. 

TANK DEVELOPMENT: Use 15 parts of water to 1 of stock 
solution; develop 20 to 30 minutes. 

Glycin developer keeps well. The image is fine-grained and free 
from fog or stain. 

Glycin 

Stock Solution 

Hot water (200° F.) 60 oz. 1700 c.c. 

Sodium carbonate, anh .... 2 oz. 57 g 

Glycin 0.5 oz. 14 g 

Sodium sulfite, anh 0.5 oz. 14 g 


Dissolve in order. For use take stock solution, 6 parts; water, 
58 parts. 

At 60° F. develop 30 min.; at 65° F. 25 min.; at 70° F. 20 mm. 


Olycin (Kodak D-78) 

2.5 qt. 
175 gr. 

750 c.c. 

Sodium sulfite, anh . . 

3g 

Glycin ... 

175 gr. 

3 g 

Sodium carbonate, anh 

350 gr. 

6 g 

Water to make .... 

1 gal. 

1000 c.c. 


Time of development: 15 to 25 minutes at 65° F. (18° C.) 


Glycin Developer (Agfa 72) 

This formula is recommended for use with commercial films in 
reproduction work and is also suitable for development of roll, 
pack and cut film. 

Stock Solution 


Hotwater(125°F.or52°C.) 24 oz. 3 qt. 750 c.c. 

Sodium sulfite, anh. ... 4i oz. 1 lb. 1 oz. 125 g 

Potassium carbonate 8| oz. 2 lb. 2 oz. 250 g 

Glycin ij oz. 80 gr, 6f oz. 50 g 

(736 gr.) 

Water to make 32 oz. 1 gal. 1000 c.c. 


TANK DEVELOPMENT: Take one part stock solution, fifteen 
parts water and develop 20 to 25 minutes at 65° F. (18° C.). 

TRAY DEVELOPMENT: Take one part stock solution, four 
parts water and develop 5 to 10 minutes at 65° F. (18° C.). 


Water.. . . 

Sodium sulfite, anh .... 
Hydroquinone . . 
Sodium carbonate, anh 


Hydroquinone 


10 oz. fl. 1000 ml 
220 gr. 50 g 

50 gr. 11.5 g 

162 gr. 37 g 


For use take 1 part of water to 1 part of stock solution. This is a 
slow acting developer. The temperature should not be allowed to 
fall below 60° F. (15° C.) as the developer becomes inert. 
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Metaborate Metol-Hydroquinone (Agfa 48M) 

This formula is recommended for photofinishing, professional, 
and amateur developing and is suitable for deep tank use over a 
long period of time. 


Hot water (125° F. or 


52“ C.) 

3 qt. 

gal. 

750 c.c. 

Metol 

119 gr. 

418 gr. 

2 g 

Sodium sulfite, anh. . 

5i 02. 

1 lb. 21 02. 
(181 oz.) 

40 g 

Hydroquinone 

88 gr. 

309 gr. 

1.5 g 

Sodium metaborate.. 

1^ oz. 30 gr. 
(577 gr.) 

41 oz. 

10 g 

Potassium bromide . . 

30 gr. 

1 oz. 

.6 g 

Water to make. ... 1 gal. 

Do not dilute for use. 

31 gal. 

1000 c.c. 


TANK DEVELOPMENT: Normal developing time 5 to 7 
minutes at 65° F. (18° C.). 

TRAY DEVELOPMENT: Normal developing time 4 to 6 
minutes at 65° F. (18° C.). 


Replenisher (Agfa 48M) 

Add whenever necessary to keep tank up to full volume. 


Hot water (125° F. or 52° C.) . . . 24 

oz. 

3 

qt. 

760 

c.c. 

Metol 90 

gr. 

358 

gr. 

6.3 

g 

Sodium sulfite, anh . . . . 1 

oz. 

4 

oz. 

30 

g 

Hydroquinone. 144 

gr. 

11 

oz. 

10 

g 

Sodium metaborate 11 

oz. 

5 

oz. 

40 

g 

Water to make 1 

qt. 

1 

gal. 

1000 

c.c. 

Metol 






Water, warm 


20 

oz. 

1000 

c.c. 

Metol 


150 

gr. 

17 

g 

Sodium sulfite, anh 


1.25 oz. 

63 

g 

Sodium carbonate, anh 


1.75 oz. 

88 

g 

Potassium bromide. . 


16 

gr. 

1.8 

g 


Always dissolve metol first. 


For use dilute with equal part of water for portraiture; for land- 
scape use two parts of water to one of stock solution. Gives detail 
without density except by prolonged development. 

Metol- Hydroquinone 

Note: Elon may be used with hydroquinone in place of metol, in 
equal quantity. 


Solution A 


Water.. . 

64 

oz. 

1820 

c.c. 

Metol. . 

120 

gr. 

7.8 

g 

Hydroquinone 

120 

gr. 

7.8 

g 

Sodium sulfite, anh 

2 

oz. 

57 

g 

Solution B 





Water 

16 

oz. 

455 

c.c. 

Sodium carbonate, anh 

2 

oz. 

57 

g 

For use take A, 4 oz.; B, 1 oz.; water, 4 oz. 
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Metol-Hydroquinone Tray Developer (Agfa 40) 

This is a brilliant tray developer for roll, pack and sheet film. 
Stock Solution 


Hot water (125° F. or 

52° C.) 29 oz. 

3^ qt. 

900 c.c. 

Metol 

66 gr. 

264 gr. 

4.5 g 

Sodium sulfite, anh. 

1 1 oz. 25 gr. 

7i oz. 

64 g 


(791 gr.) 



Hydroquinone 

i oz. 

1 oz. 

7.5 g 

Sodium carbonate. 

mono- 



hydrated 

... 1 1 oz. 25 gr. 

7i oz. 

54 g 


(791 gr.) 



Potassium bromide. . 

.... 45 gr. 

189 gr. 

3 g 

Water to make. . . . 

32 oz. 

1 gal. 

1000 c.c. 

For use dilute 1 part stock solution with 

2 parts water. 


Development time 4 to 5 minutes at 65° F. (18° C.). 

Metol-Hydroquinone Tray Developer (Agfa 61) 

This developer is recommended for use with commercial film to 
produce negatives of normal contrast. It may also be used satis- 
factorily for roll, pack and sheet film for negatives of average 
brilliance. 


Hot water (125° F. or 52° C.) 

Metol 

Sodium sulfite, anh 

Hydroquinone 

Sodium carbonate, monohydrated 
Potassium bromide. . . 

Water to make . . 


24 

oz. 

3 

qt. 

750 

c.c. 

15 

gr. 

60 

gr. 

1 

g 

i 

oz. 

2 

oz. 

16 

g 

30 

gr. 

119 

gr. 

2 

g 


oz. 

2 

oz. 

16 

g 

16 

gr. 

60 

gr. 

1 

g 

32 

oz. 

1 

gal. 

1000 

c.c. 


Do not dilute for use. Normal development time, 4 to 6 minutes 
at 65° F. (18° C.). 


Metol-Hydroquinone Developer (Agfa 47) 

This is a long-life, clean-working formula which will give excel- 
lent results as a standard film developer for either tray or tank 
development. 


Hot water (125° F. or 52° C.) 

3 qt. 

2^ gal. 

760 

c.c. 

Metol 

8S gr. 

309 gr. 

1.5 

g 

Sodium sulfite, anh 

6 oz. 

1 lb. 5 oz. 

45 

g 


(21 oz.) 



Sodium bisulfite 

60 gr. 

i oz. 

1 

g 

Hydroquinone 

179 gr. 

li oz. 80 gr. 

3 

g 


(627 gr.) 



Sodium carbonate, mono- 



6 


hydrated. . 

348 gr. 

21 oz. 

g 

Potassium bromide 

47 gr. 

269 gr. 

.8 

g 

Water to make 

1 gal. 

3i gal. 

1000 

c.c. 

TANK DEVELOPMENT: Used 

without dilution 

. Normal 


development time 6 to 8 minutes at 65° F. (18° C.) with occasional 
agitation. For longer developing times, dilute one part developing 
solution with one part water and develop 12 to 16 minutes at 
65° F. (18° C,). 
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TRAY DEVELOPMENT: Normal development time 5 to 7 
minutes at 65° F. (18° C.). 

Replenisher (Agfa 47 A) 

Add whenever necessary to keep tank up to full volume. 
Hotwater (125°F.or52°C.). 24 oz. 3 qt. 750 c.c. 

Metol 45 gr. 179 gr. 3 g 

Sodium sulfite, anh l i oz. 6 oz. 45 g 

Sodium bisulfite 30 gr. 119 gr. 2 g 

Hydroquinone 88 gr. 348 gr. 6 g 

Sodium carbonate, mono- 174 gr. 1 5 oz. 50 gr. 12 g 
hydrated. (706 gr.) 

Water to make 32 oz. 1 gal. 1000 c.c*. 


Metol-Hydroquinone Tank Developer (Agfa 42) 

This is a soft-working tank formula recommended for pack, roll 
and portrait films. 


Hot water (125° F. or 52° C.) 

24 

oz. 

3 

qt. 

750 

0 . 

Metol 

12 

gr. 

47 

gr. 

.8 

g 

Sodium sulfite, anh 

U 

oz. 

6 

oz. 

45 

g 

Hydroquinone 

IS 

gr. 

70 

gr. 

1.2 

g 

Sodium carbonate, mono- 

119 

gr. 

1 

oz. 40 gr. 

8 

g 

hydrated. 




(478 gr.) 



Potassium metabisulfite 

59 

gr. 

239 

gr. 

4 

g 

Potassium bromide . . 

22 

gr. 

88 

gr. 

1.5 

g 

Water to make. . . 

32 

oz. 

1 

gal. 

1000 

f. 


Do not dilute for use. 

Develop 15 to 20 minutes at 65° F. (18° C.). 


Ortol 


Solution A 


Ortol 


. 140 

gr. 

16 

g 

Potassium metabisulfite . . 


. 70 

gr. 

8 

g 

Cold water 


20 

oz. 

1000 

c. 


Solution B 





Sodium carbonate, anh . . . 


1.25 

oz. 

63 

g 

Sodium sulfite, anh 


1.75 

oz. 

88 

g 

Potassium bromide . 


. 10-20 

gr. 

1.1-2.3 

g 

Water 


20 

oz. 

1000 

c. 


For rapid developer take A, 1 part; B, 1 part. For slower, softer 
development take A, 1 part; B, 1 pait; water, 1 part. 


Paraformaldehyde Developer (Agfa 79B) 

(Two Solution) 

This developer has better keeping quality than when made in 


one solution. 

Water (not over 90° F. 

Solution 1 
or 




32° C.) 

24 oz. 

3 

qt. 

750 c.c 

Sodium sulfite, anh 

15 gr. 

60 

gr. 

1 g 

Paraf orm aldehyde 

1 oz. 

4 

oz. 

30 g 

Potassium metabisulfite. . 

... 154 gr. 

U 

oz. 60 gr. 
(607 gr.) 

10.5 g 

Water to make 

. . . 32 oz. 
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Solution 2 


Hot water (125° F. or 52° C.) 

24 oz. 

3 

qt. 

750 

c.c. 

Sodium sulfite, anh 

4 oz. 

1 

lb. 

120 

g 

Boric acid 

1 oz. 

4 

oz. 

30 

g 

Hydroquinone 

3 oz. 

12 

oz. 

90 

g 

Potassium bromide 

88 gr. 

348 

gr. 

6 

g 

Water to make 

96 oz. 

3 

gal. 

3000 

c.c. 


For use mix one part Solution 1 with three parts Solution 2. 
Normal development time 2 to 3 minutes at 65® to 70° F. (18° 
to 21° C.). 

Paraminophenol 

Water, boiling 20 oz. 1000 c.c. 

Potassium metabisulfite 6 oz. 300 g 

Paraminophenol 2 oz. 100 g 

Add sodium or potassium hydroxide in small quantities to dis- 
solve the precipitate first formed. 

For use take 1 part stock solution with 20 parts water. 


Pyro Developer (Agfa 45) 

This formula is recommended to those who prefer Pyro devolop- 


9.8 g 


ment. Stock solutions should be kept 

in stoppered bottles. 

Sodium bisulfite ... 

Solution 1 
144 gr. 

11 oz. 25 gr. 

9. 

Pyro 

2 oz. 

8 

(672 gr.) 
oz. 

60 

Potassium bromide. . 

16 gr. 

64 

gr. 

1. 

Water to make . . . . 

32 oz. 

1 

gal. 

1000 

Sodium sulfite, anh. 

Solution 2 
3| oz. 

14 

oz. 

105 

Water to make . . 

32 oz. 

1 

gal. 

1000 

Sodium carbonate, 
hydrated . 

Solution 3 
mono- 

2f oz. 

11 

oz. 

85 

Water to make 

32 oz. 

1 

gal. 

1000 


g 

c.c. 


TANK DEVELOPMENT: Take one part each Solutions 1, 2, 3 
and add 11 parts water. Normal development time, from 9 to 12 
minutes at 65° F. (18° C.). 

TRAY DEVELOPMENT: Take 1 part each Solutions 1, 2, 3 
and add 7 parts water. Normal development time, from 6 to 8 
minutes at 65° F. (18° C.). Solutions will keep well when stored 
separately but final developer should be used immediately after 
mixing. 

Pyro Developer (Kodak D-1) 


Stock Solution A 


Sodium bisulfite. 


. 140 gr. 

9.8 

g 

Pyro 


2 oz. 

60 

g 

Potassium bromide. . . 


16 gr. 

1.1 

g 

Water to make 

Stock Solution B 

. 32 oz. 

1000 

c.c. 

Water 


32 oz. 

1000 

c.c. 

Sodium sulfite, anh . . . 


31 oz. 

105 

g 
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Stock Solution C 

Water 32 oz. IDOO c.c. 

Sodium carbonate, anh 2^ oz. 75 g 

For tray development take 1 part of A, 1 part of B, 1 part of C, 
and 7 parts of water. Develop about 5 to 7 minutes at 65° F. 
(18° C.). 

For tank development take 1 part of A, 1 part of B, 1 part of C, 
and 11 parts of water. Develop about 12 minutes at 65° F. 

( 18 ° C.). 

Pyro Developer (Kodak D-90) 


Stock Solution A 


Sodium sulfite, anh .... 

2 oz. 145 

gr. 

70 g 

Sodium bisulfite 

245 

gr. 

17 g 

Pyro . . 

. 290 

gr. 

20 g 

Water to make 

32 

Stock Solution B 

oz. 

1000 c.c. 

Sodium carbonate, anh. 

. 2i 

oz. 

75 g 

Potassium bromide . . . 

. 15 

gl- 

1 g 

Water to make 

... 32 

oz. 

1000 c.c. 


For average use take 1 part of stock solution A, 1 part of stock 
solution B, and 2 parts of water. Develop 4 to 6 minutes at (>5°F. 
(18° C-). For greater contrast, use 1 part of A, 1 part of B, and 
1 part of water; for less contrast, use 1 part of A, 1 part of B, and 
4 parts of water. 


Pyro Tank Developer 


Water. .48 oz. 

Sodium sulfite, anh. . 115 gr. 

Sodium carbonate, anh 90 gr. 

Pyro ... . 45 gr. 


1360 

7.5 

5.8 

2.9 


c.c, 

K 

Z 

g 


Dissolve immediately before use. Use full strength. 
Develop 15 minutes at 65° F. (18° C.). 


Water . . 

Oxalic acid 

Pyro ... 

Water. . 

Sodium sulfite, anh 

Water 

Sodium carbonate, anh. 


Pyro Tank Developer 

(Three Solutions) 
Solution A 


Solution B 


Solution C 


16 oz. 
10 gr. 
1 oz. 


1 6 oz. 
3 oz. 


455 c.c. 
0.65 g 

28 g 


455 

85 


16 oz. 455 
1 oz. 28 


c.c. 

K 


c.c. 

g 


For use take A, 1 part; B, 1 part; C, 1 part; water, 61 parts. 
Develop 30 minutes at 65° F. (18° C.) for best results. 

For temperature 60° F. develop 35 minutes. 

For temperature 65° F. develop 30 minutes. 

For temperature 70° F. develop 25 minutes, 
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Contrast Negative Developers 
E lon-Hydroquinone 


Contrast Developer for Photomicrography 



Water (62° C.) 

16 

oz. 

500 c.c. 

Elon 

14 

gr. 

1 g 

Sodium sulfite 

2| oz. 

75 g 

Hydroquinone 

. 130 

gr. 

9 g 

Sodium carbonate 

. 360 

gr. 

25 g 

Potassium bromide 

70 

gr. 

5 g 

Water to make 

32 

oz. 

1000 c.c. 

Elon-Hydroquinone (Kodak D-11) 



Process tank or tray developer for high contrast 

; on 

films and 

plates. 




Water, about 125“ F. (52“ C.) 

16 

oz. 

500 c.c. 

Elon 

15 

gr. 

1 g 

Sodium sulfite, desiccated 

2} 

oz. 

75 g 

Hydroquinone 

130 

gr. 

9 g 

Sodium carbonate, desiccated 

365 

gr. 

25 g 

Potassium bromide. . . 

73 

gr. 

5 g 

Cold water to make. . 

32 

oz. 

1000 c.c. 

Dissolve chemicals in the order given. 




For process photography use without dilution. 

For 

develop- 

ment of copies of continuous-tone subjects, 

dilute with 

an equal 


volume of water. Develop about 5 minutes in a tank or 4 minutes 
in a tray at 68° F. (20° C.). 

Hydroquinine Developer for Line Work 

Also for lantern slides, or wherever increased contrast is desired. 


A 


Distilled water . . . 

32 

oz. 

Hydroquinone 

1^ oz. 

Sodium sulfite, anh 

1 

oz. 

Sulfuric acid (cone ) . 

. 60 

min. 

B 

Distilled water. . . . 

. 32 

oz. 

Sodium carbonate, anh . . 

1 

oz. 

Potassium carbonate, anh 

3 

oz. 

Potassium bromide. 

. . 130 

gr. 

Sodium sulfite, anh . 

3 

oz. 


For tray or tank development, use equal parts of A and B without 
further dilution. Develop at 65° F. for 5 to 10 minutes according 
to exposure or density desired. 

Hydroquinone- Caustic Soda (Kodak D-9) 

Process Tray Developer 
Stock Solution A 


Water (about 126° F.) (62° C.) 16 oz. 500 c.c. 

Sodium bisulfite f oz. 22.5 g 

Hydroquinone f oz. 22.5 g 

Potassium bromide 2 oz. 22.5 g 

Cold water to make 112 oz. 1000 c.c. 
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Stock Solution B 


Cold water 32 oz. 1000 c.o. 

Sodium hydroxide (caustic soda) If oz. 52.5 g 


Use equal parts of A and B and develop not more than two 
minutes at 65° F. (18° C.). Wash thoroughly after development 
and before fixing, otherwise stains and dichroic fog will result. 
Development slows up greatly below 55° F. (13° C.). 

Cold water should always be used when dissolving sodium 
hydroxide (caustic soda) because considerable heat is evolved. 
If hot water is used, the solution will boil with explosive violence 
and may cause serious burns if the hot alkali spatters on the hands 
or face. Solution A should be stirred thoroughly when the caustic 
alkali is added to it; otherwise the heavy caustic solution will sink 
to the bottom. 

Hydroquinone Caustic Soda (Kodak D-8) 

Developer for very high contrast on films and plates. 


Stock Solution 


Water, about 90° F. (32° C.). . 

24 

oz. 

750 

c.c. 

Sodium sulfite, desiccated 

3 

oz. 

90 

g 

Hydroquinone 

n 

oz. 

45 

g 

Sodium hydroxide (caustic soda) . . 

u 

oz. 

37.5 

g 

Potassium bromide 

1 

oz. 

30 

g 

Water to make 

. 32 

oz. 

1000 

c.c. 


Dissolve chemicals in the order given. Stir the solution thoi- 
oughly before use. 

For use, take 2 parts of stock solution and 1 part of water. 
Develop about 2 minutes in a tray at 05° F. (18° C.). 

For general use, a developer which is slightly less alkaline and 
gives almost as much density can be obtained by using 410 gr. of 
sodium hydroxide per 32 oz. of stock solution (28 g per 1000 c.c.) 
instead of the quantity given in this formula. 

Hydroquinone Caustic Soda (Agfa 70) 

This developer is recommended for Process film used in repro- 


duction work. 

Hot water (125° F. or 

Solution 1 




52° C.) 

24 oz. 

3 qt. 

750 

c.c. 

Hydroquinone 

368 gr. 

3J oz. 40 gr. 
(1462 gr.) 

25 

g 

Potassium metabisulfite. 

368 gr. 

3i oz. 40 gr. 
(1462 gr.) 

25 

g 

Potassium bromide 

368 gr. 

31 oz. 40 gr. 
(1462 gr.) 

25 

g 

Cold water 

32 oz. 

Solution 2 

1 gal. 

1000 

c.c. 

Cold water 

32 oz. 

1 gal. 

1000 

c.c. 

*Sodium hydroxide 1 oz. 90 gr. 

(Caustic soda flakes). (528 gr.) 

*May be substituted by: 

4f oz. 30 gr. 
(2108 gr.) 

36 

g 

Potassium hydroxide. . . 

1 1 oz. 80 gr. 
(736 gr.) 

6f oz. 

50 

g 


Mix equal parts of Solutions 1 and 2 immediately before use. 
Develop films within 3 minutes at 65° F. (18° C.). 
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Metol-Hydroquinone (Agfa 90) 

This developer has been particularly designed for use with com- 
mercial and process films to produce negatives of brilliant contrast. 

Hot water (125° F. or 62® C.). 24 oz. 3 qt. 750 c.c. 


Metol 75 gr. 294 gr. 5 g 

Sodium sulfite, anh 11 oz. 40 gr. 61 oz. 40 g 

„ . (587 gr.) 

Hydroqumone 88 gr. 348 gr. 6 g 

Sodium carbonate, mono- 11 oz. 40 gr. 51 oz. 40 g 

hydrated. (587 gr.) 

Potassium bromide 45 gr. 179 gr. 3 g 

Water to make 32 oz. 1 gal. 1000 c.c. 


Do not dilute for use. 

Normal development time, 4 to 6 minutes at 65® F. (18° C.). 
For results of higher contrast, this developer may be modified 
by the addition of 3 g of potassium bromide per 1000 c.c. of devel- 
oper (45 gr. per 32 oz.), with developing time of 2 to 3 minutes at 
65° F. 08® C.). 

Metol-Hydroquinone (Agfa 22) 

This formula is recommended for tray or tank development of 
cine title film and positive film to obtain results of high contrast. 

Hot water (125° F. or 52° C.) 24 oz. 3 qt. 750 c c. 


Metol • 12 gr. 52 gr. .8 g 

Sodium sulfite, anh . . 1 i oz. 5 oz. 40 g 

Hydroquinone. 119 gr. 1 oz. 40 gr. 8 g 

Sodium carbonate, mono- 

hydrated If 7 oz. 50 g 

Potassium bromide. 75 gr. 299 gr. 5 g 

Water to make 32 oz. 1 gal. 1000 c.c. 


Do not dilute for use. Normal developing time 5 to 8 minutes 
at 65° F. (18° C.). 

Fine Grain Developers 
Elon-Hydroquinone-Boraz (Kodak D-76) 

For low contrast and greatest shadow detail on panchromatic 
films and plates. 

Water (about 125° F.) (52° C.) ... .96 oz. 3000 c.c. 

Elon 116 gr. 8 g 

Sodium sulfite, anh 131 oz. 400 g 

Hydroquinone 290 gr. 20 g 

♦Borax 116 gr. 8 g 

Water to make 1 gal. 4000 c.c. 

♦Such as 20-Mule Team Borax. 

Use without dilution. For tank use, develop 15 to 25 minutes 
at 65° F. (18° C. ) in the fresh developer according to the contrast 
desired ; for tray use, decrease the time about 20 %. A faster work- 
ing developer can be obtained by increasing the quantity of borax. 

Still finer grained results may be secured by adding potassium 
bromide to the developer. The maximum quantity which may be 
added without too great a loss of speed is 300 grains per gallon 
(20 grams per 4000 c.c.). As bromide is added, it will be necessary 
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to increase both the time of development and the exposure for best 
results. 

Ileplenisher Solution 

Water (about 125® F.) (52® C.) 96 oz. 3000 c.c. 

Elon 175 gr. 12 g 

Sodium sulfite, anh 13 J oz. 400 g 

Hydroquinoiie 1 oz. 30 g 

♦Borax. . , . 2 oz. 290 gr. 80 g 

Water to make. 1 gal. 4000 c.c. 

♦Such as 20-Mule Team Borax. 

Use the replenisher without dilution and add to the tank to 
maintain the level of the solution. 

Fine Grain Developer for Films and Plates (Kodak DK-20) 


Water, about 126“ F. (52“ C ) 

96 

oz. 

750 

c.c, 

Elon 

290 

gr. 

5 

g 

Sodium sulfite, desiccated 

13i 

oz. 

100 

g 

Kodalk (sodium metaborate, 4 H 2 O) 

116 

gr. 

2 

g 

Sodium thiocyanate (sulfocyanate) 

58 

gr. 

1 

g 

Potassium bromide 

. 29 

gr. 

.5 

g 

Cold water to make 

1 

gal. 

1000 

c.c. 


Dissolve chemicals in the order given. 

Average development time about 15 minutes in a tank at 68° F. 
(20° C.). See individual recommendations listed for each material. 

The useful life of this developer can be increased 5 to 10 times by 
use of the following replenisher. 

Replenisher (Kodak DK-20R) 


Water, about 125“ F. (52“ C.) . . . . 

. 96 

oz. 

750 

c.c. 

Elon 

1 

oz. 

7.5 

g 

Sodium sulfite, desiccated 

131- 

oz. 

100 

g 

Kodalk (sodium metahorate 4 H 2 O) . . 

2 

oz. 290 gr. 
(1165 gr.) 

20 

g 

Sodium thiocyanate (sulfocyanate) . 

290 

gr. 

5 

g 

Potassium bromide . . . . . , 

. 58 

gr. 

1 

g 

Cold water to make 

1 

gal. 

1000 

c.c 


Dissolve chemicals in the order given. The replenisher should 
be added at a rate which will maintain constant development 
activity. 


Metol-Hydroquinone, Automatic System 


Two Solutions 
A 

Water . . 1 qt. 

Metol 95 gr. 

Sulfite of soda, anh 750 gr. 

Hydroquinone. . 95 gr. 


B 

Saturated solution of borax 

To mix solution A take one-half of the water, add the metol and, 
when dissolved, add one-half of the sulfite. To the other half of 
the water, hot, add the rest of the sulfite and, when dissolved, add 
the hydroquinone. Cool and add this second solution to the first, 
making solution A. 
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To use pour enough of solution A into a tray to well cover the 
film or plate, add drops of saturated solution of potassium bromide, 
enough for the kind of material in use. Some do not require any, 
others do. Use only enough to keep the whites clear. Soak the 
film or plate in the A solution for at least two minutes, drain but do 
not rinse, and then soak in solution B for at least two minutes. 
Rinse, fix and wash as usual. If a tank is used, the time in each 
solution must be at least two minutes after the tank is filled. It 
is necessary to give a full exposure as the high lights cannot be 
over developed and the shadows will go as far as the exposure will 
permit. This system gives a gamma of about 0.7 and will be found 
to produce a very fine negative for enlarging. It is especially good 
for work in photomicrography. 

These solutions are very concentrated and must not be allowed 
to go below 60° F. They can be used repeatedly and keep well. 
Results are best at about 70° F., hut it makes very little difference 
between 65° and 80° F. 

Metol-Hydroquinone (Agfa 17M) 

Fine-Grain Metaborate Tank Developer 

This developer is recommended for those who desire a formula 
similar to Agfa 17, but permitting greater variation in developing 
time. 

Hot water (125° F. or 52° C.) 24 oz. 3 qt. 760 c.c. 

Metol 22 gr. 88 gr. 1.5 g 

Sodium sulfite, anh. . 2 2 oz. 80 gr. lOf oz. 80 g 

(1174 gr.) 

Hydroqumone 45 gr. 179 gr. 3 g 

Sodium metaborate. . 30 gr. 119 gr. 2 g 

Potassium bromide 71 gr 30 gr. .5 g 

Water to make . . 32 oz. 1 gal. 1000 c.c. 

Do not dilute for u.se. 

Development time at 65° F. (18° C.), 10 to 15 minutes for fine- 
grain films. 

Larger amounts of sodium metaborate may be used with corre- 
sponding reduction of developing time (up to 10 g of sodium meta- 
borate per 1000 c.c. with u developing time of 5 minutes at 65°) 
although slightly coarser grain .size will then be experienced. 

Repleiii.sher (Agfa 17M) 

Add whenever necessary to keep tank up to full volume. 

Hot water (125° F. or 

52° C.) , . 24 oz. 3 qt. 750 c.c. 

Metol ... . . 32 gr. 129 gr. 2.2 g 

Sodium sulfite, anh, . . 2‘ oz. 80 gr. 10 J oz. 80 g 

(1174 gr.) 

Hydroquiiione 65 gr. 269 gr. 4.5 g 

Sodium metaborate 119 gr, 478 gr. 8 g 

Water to make 1 qt. 1 gal. 1000 c.c. 

Metol-Hydroquinone (Agfa 17) 

Fine Grain Borax Tank Developer 

In addition to its usefulness as a fine-grain developer, this formula 
is satisfactory for obtaining soft gradation. It is also recommended 
for motion picture negative development. 
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Hot water (125® F. or 52® C.) 24 oz. 3 qt. 750 c.c. 


Metol 22 gr. 88 gr. 1.5 g 

Sodium sulfite, anh 2J oz. 80 gr. lOi oz. 80 g 

(1174 gr.) 

Hydroquinone 45 gr. 179 gr. 3 g 

Borax 45 gr. 179 gr. 3 g 

Potassium bromide 71 gr. 30 gr. .6 g 

Water to make 32 oz. 1 gaJ. 1000 c.c. 


Do not dilute for use. 

Development time at 65® F. (18® C.), 10 to 15 minutes for fine- 
grain films, 12 to 20 minutes for direct copy, direct duplicating, 
and portrait cut films. 

Replenisher (Agfa 17A) 

Add whenever necessary to keep tank up to full volume. 

Hot water (125° F. or 


52° C.) 24 oz. 3 qt. 750 c.c. 

Metol 32 gi. 129 gr. 2.2 g 

Sodium sulfite, anh. , 21 oz. 80 gr. 10| oz. 80 g 

(1174 gr.) 

Hydroquinone 65 gr. 269 gr. 4.5 g 

Borax 263 gr. 2i oz. 75 gr. 18 g 

(1059 gr.) 

Water to make 32 oz. 1 gal. 1000 c.c. 


Paraphenylene Diamine 

Paraphenylene diamine 

Sodium sulfite, anh.. .. 

Tribasic sodium phosphate (10 %) . 

Potassium bromide (10 %).... . . 

Water 

Develop one hour at 6.5° F. 

Paraphenylene-diamine Glycin 

No. 1 No. 2 No. 3 

Water ... 32 oz. 32 oz. 32 oz 

Sodium sulfite, dry ... . . 3 oz. 3 oz. 3 oz 

Paraphenylene-diamiiic . . . 146 gr. 146 gr. 146 gr 

Glycin 15 gr. 88 gr 

No. 1 gives the fine.st grain, and requires three to four times nor- 
mal exposure. The other formulas require about twice normal 
exposure, develop a film in a shorter time, and give more graininess 
as the glycin content inci eases, h'ormula No. 3 is standard. 

Lantern Slide Developers 


No. 4 
32 oz. 
3 oz. 
146 gr. 
175 gr. 


10 g 
60 g 
20 c.c. 
. . . 10 c.c. 

. . . 1000 c.c. 


Elon-Hydroquinone (Kodak D-34) 

Developer for blue black tones on lantern slide plates. 

Stock Solution A 

Water (about 125® F.) (52® C.) 16 oz. 500 c.c. 

Elon 60 gr. 4.2 g 

Sodium sulfite, anh i oz. 15 g 

Hydroquinone i oz. 15 g 

Cold water to make 32 oz. 1000 c.c. 


2.556 



PHOTOGRAPHIC FORMULAE (Continued) 

Stock Solution B 

Water 32 oz. 1000 c.c. 

Sodium carbonate, anh | oz. 16 g 

Potassium bromide 30 gr. 2.1 g 

For use, take equal parts of A and B. 

For softer tones, dilute with an equal volume of water. 
Develop to 3 minutes at 70° F. (21° C.). 


Hydroquinone (Kodak D-32) 
Developer for warm tones on lantern slide plates. 


Stock Solution A 

Water, about 125° F. (52° C.) 

Sodium sulfite, desiccated 

Hydroquinone 

Potassium bromide 

Citric acid 

Cold water to make 


Stock Solution B 

Cold water 

Sodium carbonate, desiccated 

Sodium hydroxide (caustic soda) 


16 oz. 

500 

c.c. 

90 gr. 

6.3 

g 

100 gr. 

7 

g 

50 gr. 

3.5 

g 

10 gr. 

0.7 

g 

32 oz. 

1000 

c.c. 

32 oz. 

1000 

c.c. 

1 oz. 

30 

g 

60 gr. 

4.2 

g 


Dissolve chemicals in the order given. 

For use, take 1 part of A and 1 part of B. For still warmer tones, 
1 part of A and 2 parts of B. Stir thoroughly before use. Develop 
about 5 minutes in a tray at 68° F. (20° C.). 


Maximum Energy Developer (Kodak D-82) 
For high speed films or plates. 

Water (about 125° F.) (62° C.). . . ... 24 oz. 

Wood alcohol . ... IJ oz. 

Elon 200 gr. 

Sodium sulfite, anh .... If oz. 

Hydroquinone 200 gr. 

Sodium hydroxide (caustic soda) 126 gr. 

Potassium bromide 125 gr. 

Cold water to make 32 oz. 

Develop about four to five minutes at 65° F. (18° C.). 


750 

c.c. 

48 

c.c. 

14 

g 

62.5 

g 

14 

g 

8.8 

g 

8.8 

g 

1000 

c.c. 

1 days. 

If 


is not so active as in the concentrated form. This developer gives 
the greatest possible density with negatives having a minimum 
exposure. 


Motion Picture Film Developer 

Pyro 

For negative motion picture film. 

Water 

Sodium sulfite, anh 

Pyro 

Sodium carbonate, anh 

Potassium bromide 

Water to make 


(Kodak D-79) 


2.5 qt. 760 c.c. 

3.3 oz. 26 g 

145.8 gr. 2.5 g 

291.6 gr. 5 g 

29.2 gr. 0.5 g 

1 gal. 1000 c.c. 


Time of development: 9 to 12 minutes at 65° F. (18° C.), 
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Portrait Developer 

Elon-Hydroquinone (Kodak DK-60) 
Developer for professional films and plates. 

Stock Solution 


Water, about 125° F. (52° C.) 64 oz. 

Elon 145 gr. 

Sodium sulfite, desiccated 4 oz. 

Hydroquinone 145 gr. 

Kodalk (sodium metaborate (4H2O). . 1 oz. 145 gr. 

(583 gr.) 

Potassium bromide 29 gr. 

Water to make 1 gal. 


600 c.c. 
2.5 g 
30 g 
2.5 g 

10 g 

.5 g 

1000 c.c. 


Dissolve chemicals in the order given. 

For tank development of portrait negatives, dilute with an equal 
volume of water; develop about 9 minutes at 68° F. (20° C.). hor 
tray development, use without dilution; develop about 5 minutes 
at 68° F. (20° C.). 

For commercial work, use without dilution. Develop about 
8 minutes in a tank or 6 minutes in a tray at 68° F. (20° C.). 


Replenisher (Kodak DK-50R) 

Water, about 125° F. (52° C.) 

Elon 

Sodium sulfite, desiccated 

Hydroquinone 

Kodalk (sodium metaborate 4H2O) . . . 

Water to make 


96 

oz. 

750 c.c. 

290 

gr. 

5 g 

4 

oz. 

30 g 

1 

oz. 145 gr. 
(583 gr.) 

10 g 

5i 

oz. 

40 g 

1 

gal. 

1000 c.c. 


Dissolve chemicals in the order given. 

Add to the developer to maintain the activity constant, as 
described in the instructions for Replenisher DK-20R. 

If the developer is diluted 1 to 1 for use, the replenisher should be 
diluted in the same proportion. 


Elon-Hydroquinone (Kodak D-61a) 
Developer for professional films and plates. 


Stock Solution 


Water, about 125° F. (52° C.) 

16 

45 

oz. 

gr 

500 

3.1 

c.c, 

g 

Sodium sulfite, desiccated 

3 

oz. 

90 

g 

Sodium bisulfite 

30 

gr. 

2.1 

g 

Hydroquinone 

85 

gr. 

5.9 

g 

Sodium carbonate, desiccated 


gr. 

11.5 

g 

Potassium bromide 

24 

gr. 

1.7 

g 

Cold water to make 

32 

oz. 

1000 

c.c. 


Dissolve chemicals in the order given. 

TRAY DEVELOPMENT: Take 1 part of stock solution to 1 
part of water. Develop about 6 minutes at 68° F, (20° C.). 
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TANK DEVELOPMENT: Take 1 part of sitock solution and 
3 parts of water. Develop about 12 minutes at 68° F. (20° C.). 
Add stock solution (diluted 1:3) at intervals to maintain the 
volume, or the replenisher, Kodak D-61R, to maintain the strength 
of the solution. 


Replenisher (Kodak D-61R) 
Stock Solution A 


Water, about 126° F. (62° C.) 

. . . . 96 

oz. 

3000 

Elon 

... 85 

gr. 

5.9 

Sodium sulfite, desiccated 

... 6 

oz. 

180 

Sodium bisulfite 

. 55 

gr. 

3.8 

Hydroquinone 

... 170 

gr. 

11.9 

Potassium bromide 

.... 45 

gr. 

3.1 

Cold water to make 

.. . . li 

gal. 

6000 

‘ -Stock Solution B 



Sodium carbonate, desiccated} 

8 

oz. 

240 

Water to make 

64 

oz. 

2000 


Dissolve chemicals in the order given. 

For use take 3 parts of A and 1 part of B and add to the tank of 
developer as needed. Do not mix solutions A and B until ready 
to use. 


Elon-Pyro (Kodak D--7) 
For professional films and plates. 

Stock Solution A 


Water, about 126° F. (52° C.) 

Elon 

Sodium bisulfite ... 

Pyro 

Potassium bromide 

Water to make 

. 16 oz. 

1 oz. 
i oz, 

1 oz. 
60 gr. 

. 32 oz. 

500 c.c. 
7.6 g 
7.5 g 

30 g 
4.2 g 

1000 c.c. 

Stock Solution B 



Water 

Sodium sulfite, desiccated 

. 32 oz. 

5 oz. 

1000 c.c. 

160 g 

Stock Solution C 



Water 

Sodium carbonate, desiccated 

. 32 oz. 

. 21 oz. 

1000 c.c. 
75 g 


Dissolve chemicals in the order given. 

TRAY DEVELOPMENT: Take 1 part of A, 1 part of B, 1 
part of C and 8 parts of water. Develop about 7 xninutes at 68° F. 
(20° C.). 

TANK DEVELOPMENT: Take 1 part of A, 1 ^art of B, 1 part 
of C and 13 parts of water. Develop about 10 minutes at 68° F, 
(20° C.). 

This developer can be used for two or three weeks if the volume 
is maintained by adding fresh developer in the proportion of 1 part 
each of A, B, and C to 4 parts of water. It is usually necessary to 
increase the development time as the developer ages. 
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PoBiTXVS Film Devblopbb 
M etol'Hydroquinone (Agfa 20) 

This clean-working developer is recommended for normal con- 
trast with tray or tank development of positive film. 

Hot water (125® F. or 62® C.) 24 oz. 3 qt. 750 c.c. 

Metol 30 gr. 119 gr. 2 g 

Sodium sulfite, anh 368 gr. oz. 40 gr. 25 g 

(1462 gr.) 

Hydroquinone 60 gr. 239 gr. 4 g 

Sodium carbonate, mono- 

hydrated 269 gr. oz. 18.5 g 

Potassium bromide 30 gr. 119 gr. 2 g 

Water to make . 32 oz. 1 gal. 1000 c.&. 

Do not dilute for use. Normal developing time 3 to 4 minutes 
at 65° F. (18® C.). 

Speed Pbocesbinq 

Metol-Hydroquinone 

Water (cool, 60° F. to 70® F.) 90 oz. 

Metol 1 i oz. 30 gr. (796 gi.) 

Sodium sulfite, anh 10 oz. 

Hydroquinone 3J oz. 60 gr. (1691 gi.) 

Sodium hydroxide 3]^ oz. 60 gr. (1591 gr.) 

Water to concentration (about 112 oz.) 

Dissolve chemicals in the order given, using full strength. 
Develop 10 seconds in tray at 80° F. Rinse for the same time. 

Standabd Developebs fob Sensitometby 


Pyro 

Harter and Driffield .standaid developer for plate testing: 

Pyro 8 parts 

Sodium sulfite, crystal . . 40 parts 

Sodium carbonate, crystal 40 parts 

Water to make 1 000 parts 

Paraminophenol 

Adopted at Eighth International Congre.ss of Photography 
p-Aminophenol hydrochloride 7.25 g 

Sodium sulfite, anh 50.00 g 

Sodium carbonate, anh. . 50.00 g 

Water to make 1000.00 c.c. 

Tbopical Developebs 

Metol for Tropical Development of Films and Plates (Kodak 
DK-15) 

Water, about 125® F. (52® C.) 24 oz. 750 c.c. 

Elon 82 gr. 5.7 g 

Sodium sulfite, desiccated 3 oz. 90 g 

Kodalk (sodium metaborate 4H2O). 1 oz. 22.5 g 

Potassium bromide . . 27 gr. 1.9 g 

■^Sodium sulfate, desiccated ... . I J oz. 45 g 

Cold water to make 32 oz. 1000 c.c. 


•If it is desired to use crystalline sodium sulfate instead of the 
desiccated sulfate, then 3i oz. per 32 oz. (105 g per 1000 c.c.) 
should be used. 
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Dissolve chemicals in the order given. 

Average time for tank development is about 10 minutes at' 68® F. 
(20® C.) and 2 to 3 minutes at 00® F. (32® C.) in the fresh developer 
according to the contrast desired. When working below 75® F. 
(24® C.) the sulfate may be omitted if a more rapid formula is 
required. Development time without the sulfate is about 6 minutes 
at 68® F. (20° C.). Develop about 20 percent less for tray use. 

When development is completed, rinse the film or plate in water 
for 1 or 2 seconds only and immerse in the Tropical Hardener or 
Hardening Bath SB-4 for 3 minutes (omit water rinse if film tends 
to soften) ; then fix for at least 10 minutes in an acid hardening 
fixing bath, and wash for 10 to 15 minutes in water (not over 
95® F.) (35° C.). 

Kodalk developers make it impossible to produce gas blisters, 
because Kodalk does not evolve a gas when treated with an acid. 
This is a distinct advantage, especially for summer work, when 
temperature control of solutions is often difficult. 

Developer for Low Contrast Tropical Development of Films 
and Plates (Kodak DK-15a) 

A developer which gives less contrast than Kodak DK-15 can 
be obtained by reducing the quantity of Kodalk to 73 gr. per 32 oz. 
of developer (5 g per 1000 c.c.). 

Development times and processing instructions are the same as 
for the above developer. 

Paraminophenol for Tropical Development 


Water (at 125® F.) 96 oz. 

Paraminophenol hydrochloride 400 gr. 

Sodium sulfite, desiccated 6 oz. 290 gr. 

(2915 gr.) 

Sodium carbonate, desiccated 6 oz. 290 gr. 

(2915 gr.) 

Water to make 1 gal. 


Dissolve chemicals in the order given, using full strength. Aver- 
age time of development 7 to 9 minutes in tray at 65® F., and 3 to 
4 minutes at 80® F. If the temperature of the developer is 80° F. 
or above, add 6 oz. sodium sulfate, desiccated, to 1 gal. of solution. 

Metol-Hydroquinone, Rapid (Tropical) Developer (Agfa 64) 

This is a clean-working developer of particular value for rapid 
development or development at high temperatures. 

Hot water (125® F. or 52® C.) 24 oz. 3 qt. 750 c.c. 

Metol 36 gr. 144 gr. 2.5 g 

Sodium sulfite, anh 368 gr. 3J oz. 40 gr. 25 g 

(1462 gr.) 

Hydroquinone 95 gr. 383 gr. 6.5 g 

Sodium carbonate, mono- 

hydrated 234 gr. 2 oz. 60 gr, 16 g 

(935 gr.) 

Potassium bromide. 15 gr. 60 gr. 1 g 

Water to make ' 32 oz. 1 gal. 1000 e.c 

Do not dilute for use. 

Normal development time — 3 to 4 minutes at 65® F. (18® C.>. 

2 to 3 minutes at 85° F. (29° C.). 
2561 



PHOTOGRAPHIC FORMULAE (Continued) 


Underexposures 

Elon-Hydroquinone Developer for Extreme Underexposure 

(Kodak D-82) 


Water, about 126® F. (52® C.) 

.... 24 

oz. 

750 

c. 

Wood alcohol 

... n 

oz. 6. 

48 

g 

Elon 

. 200 

gr. 

14 

g 

Sodium sul6te, desiccated 

. 11 

oz. 

52,1 

g 

Hydroquinone 

. 200 

gr. 

14 

g 

Sodium hydroxide (caustic soda) .... 

125 

gr. 

8.8 g 

Potassium bromide 

. . .125 

gr. 

8.8 g 

Cold water to make 

32 

gr. 

1000 

c. 


Dissolve chemicals in the order given. 

Develop about 5 minutes in a tray at 68° F. (20° C.). 

The prepared developer does not keep more than a few days in a 
full bottle or about 2 hours in an open tray. If wood alcohol is 
omitted and the developer is diluted, the solution is not so active 
as in the concentrated form. 

Universal Developers 
A midol for Films, Plates or Papers 

The following developer will give excellent results for plates, 
61ms, lantern slides, bromide paper or gaslight paper. It should 
be dissolved immediately before using, since it keeps only a few 
hours in solution. 

Amidol 25 gr. 1.6 g 

Sodium sul6te. ... . 120 gr. 7.8 g 

Water . 10 oz. 300 c.c. 

For lantern slides, bromide paper or gaslight papers add to the 
above. 

Potassium bromide 7 gr. 0.5 g 

The concentration given is satisfactory for any of the purposes 
mentioned. Develop three to 6ve minutes at a temperature of 
65° F. or 18° C. 


Elon-Hydroquinone (Kodak D-72) 
Stock Solution 


Water, about 125® F. (52® C.) 

16 

oz. 

500 

c. 

Elon 

45 

gr. 

3.1 

g 

Sodium sulhte, desiccated 

n 

oz. 

45 

g 

Hydroquinone 

175 

gr. 

12 

g 

Sodium carbonate, desiccated 

21 

oz. 

67.5 

g 

Potassium bromide 

27 

gr. 

1.9 

g 

Water to make 

32 

oz. 

1000 

c. 


Dissolve chemicals in the order given. 

For fast chloride papers such as Velox: stock solution 1 part, 
water 1 part. Develop 45 seconds at 70° F. (21° C.). 

For chloride papers such as Azo: stock solution 1 part, water 2 
parts. Develop 46 seconds at 70° F. (21° C.), 
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For bromide papers: stock solution 1 part, water 4 parts. 
Develop not less than minutes at 70® F. (21® C.). 

For films and plates: stock solution 1 part, water 1 part and 
develop about 4 minutes in a tray or 5 minutes in a tank. 

Kodelon (Kodak DK-93) 

Developer for films, plates, and papers. 

Water, about 125® F. (52® C.). ... 16 ox. 6(X) c.c. 

Kodelon (parami nophenol oxalate) . 73 gr. 6 g 

Sodium sulfite, desiccated 1 oz. 30 g 

Hydroquinone . 37 gr. 2.5 g 

Kodalk (sodium metaborate 4H2O) . 290 gr. 20 g 

Potassium bromide ... 7 gr. .5 g 

Cold water to make 32 oz, 1000 c.c. 

Dissolve the cliemicals in the order given. 

Use without dilution. Develop roll films about 9 minutes in a 
tank of fresh developer at 68® F. (20® C.). Develop professional 
films and plates about 6 minutes at 68° F. (20® C.). Greater or 
less contrast may be obtained by developing longer or shorter 
times than those specified. 

For warm tones on papers, use without dilution and develop for 
2 minutes at 68° F. (20° C.). For colder tones, double the quan- 
tity of Kodalk; use without dilution and develop 1 to 2 minutes at 
68® F. (20® C.). In either case, the tones given with this developer 
are slightly warmer than the normal tones given with Kodak 
Developers D-52 and D-72. 

The use of Kodak DK-93 is especially recommended for those 
persons subject to trouble from skin irritation. 

Metol- Hydroquinone (Agfa 103) 

Universal film and paper developer. This formula may be used 
both as a developer for film and as a developer for Convira, Speedex 
and Brovira papers when cold, blue-black tones are desired. 


Hot water (125® F. or 


52® C.) 

24 oz. 

3 qt. 

750 c.c. 

Metol 

50 gr. 

204 gr. 

3.5 g 

Sodium sulfite, anh. . 

H ox. 

6 oz. 

45 g 

Hydroquinone 

Sodium carbonate, mono- 

HU gr. 

I5 oz. 

11.5 g 

hydrated 

2| oz. 35 gr. 
(1129 gr.) 

101 ox. 

78 g 

Potassium bromide. . 

18 gr. 

72 gr. 

1-2 g 

Water to make. . . . 

32 oz. 

1 gal. 

1000 c.c, 


FILM DEVELOPMENT: Dilute one part stock solution with 
two parts water. Normal development time 6 minutes at 65® F. 
(18® C.). 

PAPER DEVELOPMENT: Dilute 1 part stock solution with 
2 parts water. For Brovira and similar bromide papers, develop 
1 to IJ minutes at 70® F. (21® C.). For Speedex and Convira 
(new type) normal development time is 45 seconds. Other contact 
papers may require 1 to 1 1 minutes. 

For slower, softer development of Brovira dilute 1 to 4. Develop 
1 J to 3 minutes, at 70° F. (21® C.). 
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X-KAT Developers 
E lon-Hydroquinone (Kodak D-19b) 


Water (about 125® F.) (52® C.) IG oz. 

Elon . 32 gr. 

Sodium sulfite, anh 2 oz. 175 gr. 

Hydroquinone 128 gr. 

Sodium carbonate, anh 1 oz. 265 gr. 

Potassium bromide .... 60 gr. 

Cold water to make 32 oz. 


500 c.c. 

2.2 g 

72 g 

8.8 g 

48 g 
4 g 

1000 c.c. 


Use without dilution. Develop for 5 minutes at 05® F. (18® C.). 

Metol-Hydroquinone (Agfa-30) 

This developer is recommended when results of maximum biil- 
liance are desired. It is clean-working, has long life and give.« 
high contrast. 

Hot water (1 25° F. or 


52® C.) 24 oz. 3 qt. 750 c.c. 

Metol 50 gr. 204 gr. 3.5 g 

Sodium sulfite, anh. . 2 oz. 8 oz. 60 g 

Hydroquinone 129 gr. 1 oz. 80 gr. 9 g 

(517 gr.) 

vSodium carbonate, 

monohydrated 11 oz. 40 gr. 

(587 gr ) 51 oz. 40 g 

Potassium bromide . 30 gr. 119 gr. 2 g 

Water to make . . 32 oz. 1 gal. 1000 c.c. 


Do not dilute for u.se. 

Normal development time at 65° F. (18® C.), for x-ray film, 
6 minutes, for non-screen x-ray film, 8 minutes, for direct copy film 
and direct duplicating film, 4 to 5 minutes, for S. S. Pan-Aeio 
film 10--16 minutes depending upon the type of developing machine. 

Debensitizers 

Pinakryptol Yellow Desensitizer 

Pinakryptol yellow 15 gr. 1 g 

Water to make 32 oz. 1000 c.c. 


Use without dilution at a temperature of 65® F. (18® C.). 
Immerse films in total darkness for two minutes. Orthochroinatic 
film may then be handled in briglit red light, panchromatic film 
in bright green light. Pinakryptol yellow desensitizer should be 
used as a separate bath and not mixed with the developer. 

Use of a 50-50 water alcohol mixture for solution will improve 
the keeping qualitie.s of the dcsensitizer. 

Pinakryptol Green Desensitizer 

This solution is not recommended for high speed panchromatic 
films. 

Stock Solution 

Pinakryptol green . . 15 gr. 1 g 

Water to make . 16 oz. 500 c.c. 


For use dilute one part stock desensitizing solution with ten 
parts water. Immerse films in total darkness for two minutes at 
65® F. (18® C.). Development may then be carried out in bright 
red light. 
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The same stock solution may bo used, if i>referred, directly in 
the developer in the proportion: desensitizer: one part, developer: 
thirty parts. After two minutes’ development in total darkness, 
bright red light may be used as above. 

Use of a 50-50 w'ater-alcohol mixture for solution will improve 
the keeping qualities of the desensitizer. 

Developers for Papers 

Amidol (Kodak D-51) 


Developer for bromide papers. 

Stock Solution 

Water (about 125° F.) (52° C.) 24 oz. 760 c.c. 

Sodium sulfite, anh 4 oz. 120 g 

Di-aminophenol hydrochloride (amidol) . .11 oz. 37.5 g 

Cold water to make 32 oz. 1000 c.c. 


For use, take 6 ounces (180 c.c.) stock solution, dram (3 c.c.) 
10 % potassium bromide solution, and 24 ounces (750 c.c.) of water. 
This developer oxidizes rapidly when exposed to the air so that only 
a quantity sufficient for immediate use should be mixed. 

Amidol Paper Developer (Agfa 113) 

This formula is intended for tray development only and must be 
mixed fresh each time. It is recommended only for small lots of 
prints. 

xVrnidol . 06 gr. 6.6 g 

Sodium sulfite, anli. 1i oz. 90 gr. 44 g 

(637 gr.) 

Potassium bromide . 8 gr. .55 g 

Water to make .32 oz. 1000 e.c. 

Do not dilute for use. If hot water is used for dissolving chem- 
icals, the sodium sulfite and potassium bromide should be dissolved 
first and the amidol added only after the solution has cooled. 

I'or development of Cykora and similar papers use twice the 
amount of potassium bromide specified above. 

Develop 1 to 2 minutes at 70° F. (21° C.). 

Elon-Hydroquinone (Kodak D-52) 

Developer for warm tone papers. 

Stock Solution 


Water, about 125° F. (52° C.). .. .16 oz. 600 c.c. 

Elon 22 gr. 1 .5 g 

Sodium sulfite, desiccated. 2 oz. 22.6 g 

Hydroquinone .• • • . 90 gr. 6,3 g 

Sodium carbonate, desiccated ^ oz. 15 g 

Potassium bromide ... . 22 gr. 1.5 g 

Cold water to make. . .32 oz. 1000 c.c. 


Dissolve chemicals in the order given. 

For use, take 1 part of stock solution to 1 part of water. Develop 
about 2 minutes at 68° F. (20° C.). 

^lore bromide may be added if warmer tones are desired. 
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Glycin-Hydroquinone Developer (Agfa 116) 

This is a warm-tone developer suitable for Cykron, Cykora, 
Indiatone, Brovira, and similar papers. 


Hot water (125° F. or 52® C.) 

Sodium sulfite, anh 

Sodium carbonate, 'motion 

hydrated 

Glycin 

Hydroquinone 

Potassium bromide 


24 oz. 

3 

qt. 

750 

c.c. 

3 oz. 

12 

oz. 

90 

g 

5 oz. 

1 

lb. 4 oz. 

150 

g 

1 oz. 

4 

oz. 

30 

g 

139 gr. 

1 J oz. 10 gr. 
(557 gr.) 

9.6 

g 

60 gr. 

239 

gr. 

4 

g 

32 oz. 

1 

gal. 

1000 

c.c. 


For warm tones, dilute 1 part stock solution with 3 parts water 
and develop prints 2^ to 3 minutes at 70° F. (21° C.). 

For very warm tones and more open shadows, especially with, 
Cykora, dilute 1 part stock solution with 6 parts water, giving 
prints 3 to 4 times normal exposure and 2^ to 5 minutes develop- 
ment. Because of dilution of the developer, solution will exhaust 
more rapidly and will require more frequent replacement. 


Hydroquinone (Agfa 110) 

Direct brown-black paper developer. Beautiful warm tones 
may be obtained with this developer on both contact and projection 
papers. , . 

Stock Solution 
Hot water (125° F. or 

52® C.) 

Hydroquinone, . 

Sodium sulfite, anh. 

Sodium carbonate, ] 

hydrated 

Potassium bromide. . 

Water to make 32 


24 oz. 

3 qt. 

750 c.c. 

1 oz. 

3 oz. 

22.5 g 

1 4 OZ. 50 gr. 

7^ oz. 

57 g 

(816 gr.) 



2i oz. 

10 oz. 

75 g 

. 40 gr. 

169 gr. 

2.75 g 

. 32 oz. 

1 gal. 

1000 c.c. 


For use dilute 1 part stock solution with 5 parts water. 

Give prints 3 to 4 times normal exposure and develop 5 to 7 
minutes at 70° F. (21° C.). 


Motol (Agfa 120) 

This is a soft-working developer, primarily intended for portrait 
work where soft gradation is required. 


Hot water (125° F. or 

52° C.) 

Metol 

Sodium sulfite, anh 

Sodium carbonate, mono- 
hydrated 

Potassium bromide. . 
Water to make — 


Stock Solution 


24 oz. 

3 qt. 

750 

c.c. 

179 gr. 

11 oz. 60 gr. 
(716 gr.) 

12.3 

g 

1 oz. 88 gr. 

4i oz. 

36 

g 

(526 gr.) 

1 oa. 88 gr. 

4f oz. 

36 

g 

(526 gr.) 

27 gr. 

i oz. 

3.8 g 

32 oz. 

1 gal. 

1000 

c.c. 


2566 



PHOTGGEAPHIC FOEMULAE (Continued) 

For use, dilute 1 part stock solution with 2 parts water. 

Normal developing time, to 3 minutes at 70® F. (21® C.), 

Metol'Hydroquinone (Agfa 135) 

This developer is recommended for rich, warm-black tones with 
Cykon, Convira, Cykora, Brovira, Indiatone and similar papers. 


Stock Solution 


Hot water (125° F. or 52° C.) 

24 

oz. 

3 

qt. 

750 

c.c. 

Metol 

24 

gr. 

96 

gr- 

1.6 

g 

Sodium sulfite, anh 

348 

gr. 

3] 

oz. 

24 

g 

Hydroquinone 

96 

gr. 

388 

gr. 

6.6 

g 

Sodium carbonate, monohydrated. 

348 

gr. 

31 

: oz. 

24 

g 

Potassium bromide 

40 

g»*. 

159 

gr. 

2.8 

g 

Water to make 

32 

oz. 

1 

gal. 

1000 

c.c. 


For use, dilute 1 part stock solution with 1 part water. A prop- 
erly exposed print will be fully developed at 70® F. (21® C.) in 
about 1| to 2 minutes. Complete development may be expected 
to take slightly longer with rough-surfaced papers than with semi- 
glossy or luster-surfaced papers. For greater softness, dilute the 
bath w'ith w'ater up to equal quantities of developer and water. 
To increase the warmth, add bromide up to double the amount 
in the formula. The quantity of bromide specified in the formula, 
however, assures rich, warm, well-balanced tones. 

Metol-Hydroquinone (Agfa 130) 

This formula is a universal developer for all projection and con- 
tact papers. It gives rich black tones with excellent brilliance 
and detail. It provides unusual latitude in development and is 
clean-working even with long developing times. 


Stock Solution 


Hot water (125° F. or 52° C.) 

24 

oz. 

3 

qt. 

750 

c.c. 

Metol 

32 

gr. 

129 

gr. 

2.2 

g 

Sodium sulfite, anh 

U 

oz. 

61 

oz. 

50 

g 

Hydroquinone 

159 

gr. 

U 

oz. 

11 

g 

Sodium carbonate, monohydrated 

21 

oz. 

101 

oz. 

78 

g 

Potassium bromide 

80 

gr. 

f 

oz. 

6.5 

g 

Glycin... 

169 

gr. 

l| 

oz. 

11 

g 

Water to make 

32 oz. 

1 

gal. 

1000 

c.c. 


The prepared stock solution is clear but slightly colored. The 
coloration in this case does not indicate the developer has deteri- 
orated or is unfit for use. 

For use dilute 1 part stock solution with 1 part water. 

Normal developing time at 70® F. (21® C.) for Brovira, 2 to 6 
minutes, for Convira and Indiatone, ij to 3 minutes. 

Greater contrast can be obtained by using the developer stock 
solution full strength. Softer results can be obtained by diluting 
1 part stock solution with 2 parts water. 

Metol-Hydroquinone (Agfa 125) 

This formula is recommended for development of Cykon, Cykora, 
Brovira and similar papers. »It can also be used as recommended 
below for the rapid development of press films. 
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Stock SoJution 


Hot water (126® F. or 62® C.) . 

24 

oz. 

3 

qt. 

760 

c.c. 

Metol 

45 

gr. 

179 

gr. 

3 

g 

Sodium sulfite, anh 

U 

oz. 

6 

oz. 

44 

g 

Hydroquinone 

169 

gr. 

U 

oz. 20 gr. 
(676 gr.) 

12 

8 

Sodium carbonate, mono- 







hydrated 

2i 

oz. 

9 

oz. 

65 

g 

Potassium bromide 

30 

gr. 

119 

gr. 

2 

g 

Water to make 

32 

oz. 

1 

gal. 

1000 

c.c. 


PAPER DEVELOPMENT: Dilute 1 part stock solution with 

2 paits water. Develop 1 to 2 minutes at 70® F. (21® C.). For 
softer and slower development dilute 1 to 4, and develop to 

3 minutes at 70® F. (21® C.). For greater brilliance, shorten the 
exposure slightly and lengthen the development time. For greater 
softness, lengthen the exposure slightly and shorten the develop- 
ment time. 

BtNSiNO, Habdeninq and Fixing Baths 
R insing Bath or Short Stop 

After development rinse prints (or negatives) for five seconds 
l)efore fixing. 

Water. . . . 32 oz. 1000 c.c. 

Acetic acid (glacial) .. . 0.5 oz. 6 c.c. 

Stop Bath (Kodak SB-1) 

For papers. 

Water 32 oz. 1000 c.c. 

Acetic acid, 28% IJ oz. 48 c.c. 

To make approximately 28 % acetic acid from glacial acetic 
acid, dilute three parts of glacial acetic acid with eight parts of 
water. 

Rinse prints for at least 5 seconds. Capacity: about 20 8 X 10- 
inch prints per quart (1000 c.c.). 

Stop Bath (Kodak SB-la) 

For films, plates, and papers for graphic arts. 

Water .... 32 oz. 1000 c.c. 

Acetic acid, 28 % 4 oz. 125 c.c. 

To make approximately 28 % acetic acid from glacial acetic acid, 
dilute three parts of glacial acetic acid with eight parts of water. 

The action of this bath checks development imstantly, provided 
the acid has not been neutralized. It al^o tends to prevent uneven 
spots and streaks when the prints or negatives are immersed in the 
fixing bath. 

Hardening Bath (Kodak 8B-3) 

For use at 65® to 75® F. with films aiid plates. 

Water . 32 oz. 1000 c.c. 

Potassium chrome aliim 1 oz. 30 g 

This bath is intended for use in hot weather after development 
and before fixation in conjunction with Kodak Fixing Bath F-5. 
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Agitate the negatives for a few seconds when first immersed in 
hardener. Leave them in the bath for 3 to 5 minutes to secure 
maximum hardening. This bath should be renewed frequently. 

Hardening Bath (Kodak SB-4) 

For use at 75® to 90® F. with films and plates. 

This solution is recommended for use in conjunction with the 
High Temperature Developer (Kodak DK-15), when working 


above 75® F. (24® C.). 

Water 32 oz. 1000 c.c. 

Potassium chrome alum 1 oz. 30 g 

*»Sodium sulfate, desiccated 2 oz. 60 g 


*If crystalline sodium sulfate is preferred instead of the desic- 
cated, use 4^ oz. (140 g) in the above formula. 

Agitate the negatives for 30 to 45 seconds when they are first 
immersed in the hardener, or streakiness will result. Leave them 
ill the bath for at least 3 minutes between development and fixa- 
tion. If the temperature is below 85® F. (29® C.), rinse for 1 to 
2 seconds in water before immersing in the hardener bath. 

The hardening bath is a violet blue color by tungsten light when 
freshly mixed, but it ultimately turns a yellow-green with use; it 
then ceases to harden and should be replaced with a fresh bath. 
The hardening bath should never be overworked. An unused 
bath will keep indefinitely, but the hardening power of a partially 
used bath decreases rapidly on standing for a few days. 


Formaldehyde Hardener (Kodak SH-1) 

For after treatment of films and plates. 

Water 16 oz. 500 c.c. 

Formaldehyde (about 37 % solution by weight). 21 dr. 10 c.c. 
Sodium carbonate, desiecHte<l . 73 gr. 5 g 

Water to make 32 oz. 1000 c.c. 


This formula is recommended for the treatment of negatives 
which normally would be softened by a chemical treatment as for 
the removal of stains or foi* intensification or reduction. 

After hardening for three minutes, negatives should be rinsed 
and immersed for -five minutes in a fresh acid fixing bath and then 
washed thoroughly before they me given any further chemical 
treatment. 

Plain Non-hardening Fixing Bath 


Water 32 oz. 852 c.c. 

Hypo (sodium thiosulfate) 8 oz. 227 g 


Do not use the bath when it is diacolored; it must be made fresh 
each day. 

Non-Hardening Metabisulflte Fixer (Agfa 203) 

This fixing bath is recommended for use when hardening is not 
desired. It is highly desirable for accuracy of registration in color 
work with Reprolith Film. 

Stock Solution 


Hypo 4 lb. 1900 g 

Potassium metabisulfite ... 9 os. 270 g 

Water to make 1 gal. 4000 o.c. 
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The metabisulfite should be added only when the hypo solution 
is cool. 

For use dilute one part stock solution with one part water. 
Normal fixing time 5 to 10 minutes at 65° F. (18° C.). 


Fixing Bath Non-Hardening; For Special 

Processes 

(Kodak 

F-24) 



Water, about 125® F. (52® C.) 

16 oz. 

500 c.c. 

Sodium thiosulfate (hypo) . . . . . 

8 oz. 

240 g 

Sodium sulfite, desiccated 

, 145 gr. 

10 g 

Sodium bisulfite. . . 

365 gr. 

25 g 

Cold water to make 

32 oz. 

1000 c.c. 


Dissolve chemicals in the order given. 

This bath may be used for films, plates or paper when no harden- 
ing is desired. 

For satisfactory use, the temperature of the developer, rinse 
bath, and wash water should not he higher than 68° F. (20° C.). 

Acid Hardening Fixer (Agfa 201) 

This hardening fixing bath for use with either film or paper may 
be stored indefinitely and used repeatedly until exhausted. If the 
fixing bath frotlis, turns cloudy, or takes longer than 10 minutes 
to fix out completely, it must be replaced by a fresh solution. 


Solution 1 


Hot w'ater (125° F. or 52° C.). 16 

Hypo . . . 8 

Solution 2 

Hot water (125° F. or 52° C.) 5 

Sodium sulfite, anh * 

Acetic acid (28 %) 1 \ 

Potassium alum 2 

Add solution 2 to 1 and add water to 
make . . 32 


oz. 

h 

gal. 

500 

c.c. 

oz. 

2 

lb. 

240 

g 

oz. 

20 

oz. 

150 

c.c. 

oz. 

2 

oz. 

15 

g 

oz. 

6 

oz. 

45 

c.c. 

oz. 

2 

oz. 

15 

g 

oz. 

1 

gal. 

1000 

c.c. 


Dissolve chemicals thoroughly in order given and stir rapidly 
while adding solution 2 to solution 1. Glacial acetic acid may be 
diluted to 28 % concentration by adding 3 parts of acid to 8 parts 
of water. Do not dilute for use. Normal fixing time 5 to 10 
minutes at 65° to 70° F. (18° to 21° C.). 


Acid Hardening Fixing Bath (Kodak 1-5) 
For films, plates, and papers. 


Water, about 125° F. (52° C.) 

20 oz. 

600 

c.c. 

Sodium thiosulfate (hypo) . . 

8 oz. 

240 

g 

Sodium sulfite, desiccated . . 

i oz. 

15 

g 

♦Acetic acid, 28 % 

1 i oz. fl. 

48 

c.c. 

Boric acid, crystals 

i oz. 

7.5 

g 

Potassium alum . . 

1 oz. 

15 

g 

Cold water to make 

32 oz. 

1000 

c.c. 


*To make approximately 28 % acetic acid from glacial acetic 
acid, dilute 3 parts of glacial acetic acid with 8 parts of water. 


Films or plates should be fixed properly in 10 to 20 minutes in a 
freshly prepared bath. The bath need not be discarded until the 
fixing time exceeds 20 minutes. 
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This bath has the advantage over the older type of fixing baths, 
which do not contain boric acid, that it gives much better hardening 
and has less tendency to precipitate a sludge of aluminum sulfite. 

Acid Fixing Bath for Papers 

(May also be used for plates or films) 


Water 64 oz. 

Hypo 16 oz. 

Dissolve, then add the following acid hardener: 

Water. . . 6 oz. 

Sodium sulfite, anh ^ oz. 

Acetic acid, 26 % 3 oz. 

Alum, anh i oz. 


This fixing bath is also excellent for dry plates and films, and will 
keep indefinitely before using; therefore it can be made up some 
time in advance. One pint of the bath should fix at least fifty 
4X5 prints. The acid fixing bath can be used repeatedly. It 
keeps with but little care. It will by degrees become alkaline by 
the gradual addition of developer adhering to the prints. It 
should be discarded entirely when it becomes frothy, and a fresh 
bath prepared. 


Rapid Fixing Bath for General Photographic Uae (Kodak F-7) 


Water, about 125° F. (52° C.). 
Sodium thiosulfate (hypo) 
Ammonium chloride. . . . 
Sodium sulfite, desiccated. . . 

♦Acetic acid, 28 % 

Boric acid, crystals . . . 

Potassium alum. 

Cold water to make 


. . 80 

oz. 

600 

c.c. 

3 

lb. 

360 

g 

61 oz. 

50 

g 

2 

oz. 

15 

g 

. 6 

oz. fl. 

48 

c.c. 

1 

oz. 

7.5 g 

. . . 2 

oz. 

15 

g 

1 

gal. 

1000 

c.c. 


* To make approximately 28 % acetic acid from glacial acetic 
acid, dilute 3 parts of glacial acetic acid with 8 parts of Avater. 
Dissolve chemicals in the order given. 


Chrome Alum Fixing Bath for Films and Plates (Kodak F-16) 
Solution A 


Sodium thiosulfate (hypo) 

2 

lb. 

960 

g 

Sodium sulfite, desiccated. . . . . . 

. 2 

oz. 

60 

g 

Water to make 

. 96 

oz. 

3000 

c.c. 

Solution B 





Water 

. . 32 

oz. 

1000 

c.c. 

Potassium chrome alum 

. . 2 

oz. 

60 

g 

Sulfuric acid 

t oz. fl. 

8 

c.c. 


Caution: Always add the sulfuric acid to the solution slowly, 
stirring constantly, and never the solution to the acid: otherwise 
the solution may boil and spatter the acid on the hands or face, 
causing serious burns. 

Pour solution B into solution A slowly while stirring A rapidly. 
This bath, when freshly mixed, is recommended for use in hot 
weather, but it rapidly loses its hardening properties with or without 
use, when it should be replaced by a fresh bath. With an old bath 
there is a tendency for scum to form on the surface of the film. Any 
such scum should be removed by swabbing with cotton before the 
film is dried. It is not advisable to use this bath in metal tanks. 
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H3rpo Eliminator 

Water . . 16 oz. 

HydroKen peroxide (d pereoiit) . . . . 4 oz. fl. 

Ainmonia (3 percent; . 3} oz. fi. 

Water to make ... . . 32 oz. 

Directions for use: Wa.sh prints for 30 minutes at 65° F. Im- 
merse each print for 6 minutes in hj’po eliminator solution, then 
wash for 10 minutes and dry. Capacity of bath is about fifty 
K X 10 prints or the equivalent per gallon. 

Hypo Test Solution 

Water (cool, 60° F. to 70° F., piefcrably dis- 


tilled) 8 oz. 

Potassium permanganate. ... . 4 gr. 

Sodium hydroxide . S gr. 


Use \ dr. (15 drops) of above .solution to 8 oz, of water, preferably 
distilled. Pour oz. of thi.s solution in small graduate. Take 
equivalent of six 4X6 inch print.*' from water, drain hurriedly, 
and allow drippings to drip into the ) oz. of solution for 30 seconds. 
The least trace of hypo in the water draining from the prints will 
cause this violet solution to turn to an oiange color. If moie hypo 
i.s present in tlie drippings, the solution will change to a gieenish- 
yellow coloi' As certain impurities in water will cause similar 
discoloration of the solution, a number of drops of tap water, 
equivalent to number of drops to be dropped from prints, should 
be dropped into the I oz. of violet -colored solution. If no change 
in color take.s place, any change in color that will take place from 
the water drained tiom prints will b(‘ due to the presence of hypo 
^\hich will piove that the piints Iuiac* not been sufficiently ivashed. 

Stain Removers 
Hand Stain Remover (Kodak 8-5) 


Solution A 


Potassium permanganate .... 

1 

L 

oz. 

7.5 g 

Water 

32 

oz. 

1000 c.c. 

Solution B 

Sodium bisulfite 

16 

oz. 

480 g 

Water. . 

32 

oz. 

1000 c.c 


Rub the haiid.s with a small amount of .‘'olution A, rinse in water; 
then pour a small quantity of .solution B into the palm of one 
liand, rub it quickly over the hand.s, and, when fiee of stain, wash 
them thorouglily with water. If the oiiginal stain is not entirely 
removed, repeat the treatment witli .solutions A and B. 

If it is de.sired to immerse the hand.s m .solution B, 1 part of the 
•solution should be diluted with 4 pait.s of water. 

Stain Remover for Removal of Developer Stain on 
Negatives (Kodak 8-6) 

Developer or oxidation stain may be removed by first hardening 
the film for 2 or 3 minutes in the formalin hardener then washing 
for 5 minutes and bleaching in: 

Stock Solution A 

Potassium permanganate 75 gr. 5.2 g 

Water to make 32 oz. 1000 c.c 
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Stock Solution B 


Cold water 


500 

c.c. 

Sodium chloride 


76 

g 

Sulfuric acid 

\ oz. 

16 

c.c. 

Water to make 

32 oz. 

1000 

c.c. 


Caution: Always add the sulfunc acid to the solution slowly, 
stirring constantly, and never the solution to the acid; otherwise 
the solution may boil and spatter the acid on the hands or face, 
causing serious bums. 

Use equal parts of A and B. The solutions should not be mixed 
until ready for immediate use since they do not keep long after 
mixing. All particles of permanganate should be dissolved com- 
pletely when preparing solution A, since undissolyed particles 
are likely to produce spots on the negative. Bleaching should 
complete in 3 or 4 minutes at 68® F. (20® C.). The brown stain 
of manganese dioxide formed in the bleach bath is best removed by 
immersing the negative in 1 % sodium bisulfite solution. Then 
rinse well and develop in strong light, preferably sunlight, with 
any general purpose developer. Then wash thoroughly. 

Iron Cioarine Solution 

To remove yellow stain caused by pyro or hydroquinone devel- 
oper, wash well to free from hypo and place in 

Water 20 oz. 568 c.c. 

Ferrous sulfate, pure ... 3 oz. 85 g 

Sulfuric acid, C. P .1 oz. 28 g 

Powdered alum . . 1 oz. 28 g 

until stain is gone, then wash well. 

1NTCN8XFIBE8 

Mercury IntensiSer for Films and Plates (Kodak In-1) 

BLEACH the negative in tiie following solution until it is white, 
then wash thoroughly. 

Potas.sium bromide 2 oz. 22.5 g 

Mercuric chloride ... ... I oz. 22.5 g 

Water to make 32 oz. 1000 c.c. 

The negative can be blackened with 10% sulfite solution, a 
developing solution, or 10 % ammonia (1 part concentrated ammo- 
nia (28%) to 9 parts water), these giving progressively greater 
density in the order given. 

Chromium Intansifler for Films and Plates (Kodak In-4) 
Stock Solution 

Potassium bichromate 3 oz. 90 g 

Hydrochloric acid 2 oz. fl. 64 c.c. 

Water to make 32 oz. 1000 c.c. 

For use, take 1 part of stock solution to 10 parts of water. 

Harden the negative first in a formaldehyde hardening solution. 
Bleach thoroughly at 65® to 70® F. (18® to 21® C,), then wash five 
minutes and redevelop fully in artificial light or daylight (not 
sunlight) in any quick-acting, non-staining developer which does 
not contain an excess of sulfite; for example, about 10 minutes at 
68® F. (20® C.) in any general purpose developer. Developers 
containing a high proportion of sodium sulfite should be avoided. 
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Then rinse, Bx for five minutes, and wash thorougiily. Greater 
intensification can be secured by repeating the process. Negatives 
intensified with chromium are more permanent than those intensi- 
fied with mercury. 


Silver Intensifier for Films and Plates (Kodak In-5) 

The following formula is the only intensifier known that will not 
change the color of the image on positive film on prtyection. It 
gives proportional intensification and is easily controlled by varying 
the time of treatment. The formula is equally suitable for positive 
and negative film. 


Stock Solution No. 1 
(Store in brown bottle) 

Silver nitrate, crystals 

Distilled water to make 

Stock Solution No. 2 

Sodium sulfite, desiccated 

Water to make 

Stock Solution No. 3 

Sodium thiosulfate (hypo) 

Water to make 

Stock Solution No. 4 

Sodium sulfite, desiccated 

EloU 

Water to make 


2 

oz. 

60g 

. 32 

oz. 

1000 c.c. 

2 

oz. 

60 g 

. 32 

oz. 

1000 c.c. 

3i oz. 

105 g 

32 

oz. 

1000 c.c. 

I oz. 

16 g 

. 350 

ex- 

24 g 

. 96 

oz. 

3000 c.c. 


Prepare the intensifier solution for use as follows: Slowly add 
1 part of solution No. 2 to 1 part of solution No. 1, shaking or 
stirring to obtain thorough mixing. The white precipitate which 
appears is then dissolved by the addition of 1 part of solution No. 4. 
Allow the resulting solution to stand a few minutes until clear. 
Then add, with .stirring, 3 parts of solution No. 4. The intensifier 
is then ready for use and the film should be treated immediately. 
The mixed intensifier solution is stable for approximately 30 minutes 
at 68° F. (20° C.). . ^ j r 

The degree of intensification obtained depends upon the time of 
treatment which should not exceed 25 minutes. After intensifi- 
cation, immerse the film for 2 minutes with agitation in a plain 
30 % hypo solution. Then wash thoroughly. 

The stability of the mixed intensifier solution and the rate of 
intensification are very sensitive to changes in the thiosulfate 
concentration. A more active but less stable working solution 
may b^^ obtained by using a stock solution No. 3 prepared with 
3 oz. of hypo per 32 oz. (90 g per 1000 c.c.) instead of the quantity 
in the formula. The directions for preparing the working solution 
are the same as before but the mixed intensifier will not keep over 

20 minutes at 68° F. (20° C.). i v i x 

For best re.sults, the intensifier should be used in artificial light; 
the solution tends to form a precipitate of silver quite rapidly when 
exposed directly to sunlight. 

Bxdttcebs 

Farmer’s Reducer, Proportional, for Lowering Contrast 

(Kodak R-4b) 

Farmer’s Reducer also may be used as a two-bath formula by 
treating the negative in the ferricyanide solution first and sub- 
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sequently in the hypo solution. This method gives almost pro- 
portional reduction and corrects for overdevelopment. The single 
solution Farmer’s Reducer gives only cutting reduction and cor- 
rects for overexposure. 


Solution A 

Potassium ferricyanide I oz. 7.5 g 

Water to make .32 oz. 1000 c.c. 

Solution B 

Sodium thiosulfate (hypo) , . . • 6f oz. 200 g 

Water to make 32 oz. 1000 c.c. 


Treat the negatives in solution A with uniform agitation for 
1 to 4 minutes at 65-70° F. (18-20° C.) depending on the degree 
of reduction desired. Then immerse them in solution B for 6 
minutes and wash thoroughly. The process may be repeated if 
more reduction is desired. For the reduction of general fog, one 
part of solution A should he diluted with one part of water. 

Farmer’s Reducer (Agfa 310) 

This is a cutting reducer for lessening the density of heavy 
negatives and at the same time increasing their contrast. It is 
especially valuable for reproduction films to clear the whites. 

Solution 1 

Hypo 8 02 . 240 g 

Water to make • . 32 oz. 1000 c.c. 

Solution 2 

Potassium ferricyanide .... . 274 gr. 19 g 

Water to make. ... ... 8 oz. 250 c.c. 

For use mix one part solution 2 and four parts solution 1 in 32 
parts water. Solutions 1 and 2 should be stored separately and 
mixed immediately before use. 

Flattening Reducer (Agfa 311) 

This reducer is useful for lessening the density and contrast of 
heavy negatives. 

Solution 1 

Potassium ferricyanide 1 oz. 75 gr, 35 g 

(513 gr.) 

Potassium bromide . . 149 gr. 10 g 

Water to make . . 32 oz. 1000 c.c. 

Bleach in solution 1 and after thorough washing, redevelop to 
desired density and contrast in any except fine-grain developers. 
Then fix and wash in usual manner. Conduct operation in subdued 
light. 

Farmer’s Reducer for Amateur Use for Clearing Shadow 
Areas (Kodak R-4) 



Solution A 

. . . 1 oz. 

32 c.c. 

Potassium ferricyanide. . . 

Solution B 

15 gr. 

1 g 

W^ ater . 


. . . 32 oz. 

1000 c.c. 

Sodium thiosulfate (hypo) . 
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Add A to B and immediately pour over the negative to be 
reduced. The reducer solution decomposes rapidly after mixing 
together the A and B solutions and therefore should be used at 
once. When the negative has been reduced sufficiently, wash 
thoroughly before drying. Local areas may be reduced by applying 
the solution with a cotton pad. 


Reducer for Clearing Shadow Areas (Kodak R-2) 

Stock Solution A 

Water 32 oz. 1000 c.c. 

Potassium permanganate 1 4 oz. 52.5 g 


Stock Solution B 

Watcj . . 32 oz. 1000 c.c. 

Sulfuric acid 1 oz. fl. 32 c.c. 


Caution: Always add the sulfuric acid to the water slowly 
stirring constantly, and never the water to the acid; otherwise the 
solution may boil and spatter the acid on the hands or face causing 
serious burns. . 

The best method of dissolving the permanganate crystals in 
solution A is to use a small volume of hot water (about 180® F.) 
(82® C.) and shake or stir the solution vigorously until completely 
dissolved; then dilute to volume with cold water. 

The negative mu.st be thoroughly washed to remove all trac^ 
of hypo before it i» reduced. For use, take 1 part A, 2 parts^B 
and 64 parts of water. When the negative has Been reduced suffi- 
ciently, place it in a fresh acid fixing bath for a few minutes, to 
remove yellow stains, then wash thoroughly. 

If reduction is too rapid, use a larger volume of water when 
diluting the solution for use. This solution should not be used as 
a stain remover as it has a tendency to attack the image before 
it removes the stain. 

The two solutions should not be combined until immediately 
before u.se. They will not keep long in combination. 

Proportional Reducer for Lowering Contrast (Kodak K-5) 
Stock Solution A 


Water .... 

32 

oz. 1000 

Potassium permanganate 

Sulfuric acid (10 % solution) 

4 

gr. 

\ oz. fl. 10 

Stock Solution B 

Water 

96 

oz. 3000 

Ammonium persulfate 

3 

oz. 90 


To make a 10 % solution of sulfuric acid, take 1 part of sulfuric 
acid and add it to 9 parts of water, slowly with stirring. Never add 
the water to the acid because the solution may boil and spatter the 
acid on the hands or face, causing serious burns. 

For use, take one part of solution A to three parts of solution B. 
When sufficient reduction is secured, the negative should be cleared 
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in a 1 % solution of sodium bisulfite. Wash the negative thor- 
oughly before drying. 


Semi-Proportional Reducer for Lowering Contrast and 
Clearing Shadow Areas (Kodak R-8) 

This is the only single solution which keeps well in a tank. 


Water, about 125° F. (52° C.) 

24 

oz. 

750 

c.c. 

Ferric chloride. ... 

. 365 


25 

g 

Potassium citrate, . 

. 21 

’ oz. 

75 

g 

Sodium sulfite, desiccated .... 

1 

oz. 

30 

g 

Citric acid 

290 

gr- 

20 

g 

Sodium thiosulfate (hypo). . . . 

. . 63 

oz. 

200 

g 

Water to make 

32 

oz. 

1000 

c.c. 


Dissolve chemicals in the order given. 

Use full strength for maximum rate of reduction. Treat nega- 
tives I to 10 minutes at 65° to 70° F. (18° to 21° C.). Then wash 
thoroughly. If a slower action is desired, dilute one part of solu- 
tion with one part of water. The reducer is especially recom- 
mended for the treatment of dense, contrasty negatives. 

Super-Proportional Reducer for Qreat Reduction of Contrast 

(Kodak R-1) 

Water 32 oz. 1000 c.c. 

Ammonium persulfate 2 oz. 60 g 

Sulfuric acid ... . . | dr. 3 c.c. 

Caution; Always add the sulfuric acid to the solution slowly, 
stirring constantly, and never the solution to the acid; otherwise 
the solution may boil and spatter the acid on the hands or face 
causing serious burns. 

For use, take 1 part stock solution and 2 parts water. 

Treat the negative in o formaldehyde hardener solution and wash 
thoroughly before reduction. When reduction is complete, 
immerse in an acid fixing bath for a few minutes and wash thor- 
oughly before drying. If reduction is too rapid, dilute the solution 
with a further volume of water, ' 


Toning Formulae 


Hypo Alum Toner (Agfa'222) 

This toner is recommended for beautiful reddi^ih-brown tones. 


Solution 1 

Water 

Hypo. .... 

Solution 2 

W ater 

Silver nitrate . . . 

Solution 3 

Water 

Potassium iodide 


80 oz. 

2350 

c.c. 

15 oz. 

450 

g 

1 oz. 

30 

c.c. 

20 gr. 

1.3 

g 

1 oz. 

.30 

c.c, 

40 gr. 

2.7 

g 


Add solution 2 to solution 1. Then add solution 3 to the mixture. 
Finally add 105 grams (3| oz.) of potassium alum to this solution, 
and heat the entire bath to the boiling point or until sulfurization 
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takes place (indicated by a milky appearance of the solution). 
Tone prints 20 to 60 minutes in this bath at 110-125° F. (43-52° C.). 
Agitate prints occasionally until toning is complete. Care should 
be taken to see that the blacks are fully converted before removing 
the prints from the toning bath, otherwise double tones may result. 


Hsrpo Alum Sepia Toner for Papers (Kodak T-La) 

Cold water 90 oz, 2800 c.c. 

Sodium thiosulfate (hypo) . 16 oz. 480 g 

Dissolve thoroughly, and add the following solution; 

Hot water, about 160“ F. (70° C.)... 20 oz. 640 c.c. 

Potassium alum . 4 oz. 120 g 

Then add the following solution (including precipitate) slowly to the 
hypo-alum solution while stirring the latter rapidly. 

Cold water 2 oz. 64 c.c. 

Silver nitrate, crystals 60 gr. 4.2 g 

Sodium chloride. . • 60 gr. 4.2 g 

After combining above solutions. 

Add water to make . 1 gal- 4000 c.c. 


Note: The silver nitrate should be dissolved completely before 
adding the sodium chloride and immediately afterward, the solution 
containing the milky white precipitate should be added to the 
hypo-alurn solution as directed above. The formation of a black 
precipitate in no way impairs the toning action of the bath if 
proper manipulation techniiiue is used. 

For use, pour into a tray supported in a water bath and heat to 
120° F. (49° C.). At this temperature prints will tone in 12 to 15 
minutes depending on the type of paper. Never use the solution 
at a temperature above 120° F. (49° C.). Blisters and stains may 
result. Toning should not be continued longer than 20 minutes 
at 120° F. (49° C.). . « , . t ^ 

In order to jjroduce good sepia tones, the prints should be exposed 
so that the print is slightly ilarker than normal when developed 
noirnally (l^ to 2 minutes). 

The prints to be toned should bo fixed thoroughly and washed 
for a few minutes before being placed in the toning bath. Dry 
prints should bo soaked thoroughly in water. To insure even 
toning, the prints should be immersed eompletely, and separated 
occasionally, especially during the first few minutes. 

After prints are toned, they should be wiped witli a soft si>ouge 
and warm water to remove any sediment, and washed for one hour 
in running water. 


Sulfide Sepia for Papers (Kodak T-7a) 
Stock Bleaching Solution A 


Potassium ferricyanide. ... 2^ oz. 

Potassium bromide. . . 21 oz. 

Potassium oxalate oz. 

Acetic acid, 28 % 1 1 oz. fl. 

Water 64 oz. 


75 g 
75 g 
195 g 
40 c.c. 
20(K) c c. 
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To make approximately 28 % acetic acid from glacial acetic 
acid, dilute 3 parts of glacial acetic acid with 8 parts of water. 


Stock Toning Solution B 


Sodium sulfide (not sulfite) 

.... 1-^ 

oz. 

46 g 

W ater 

16 

oz. 

600 c.c. 

Prepare bleaching bath as follows: 
Stock solution A 

. ... 16 

oz. 

500 c.c. 

Water 

. ... 16 

oz. 

600 c.c. 

Prepare toner as follows: 

Stock solution B 

. . . 4 

oz. 

125 c.c. 

Water to make 

. . 32 

oz. 

1000 c.c. 

Stock hardener solution (Kodak F-la) 


Water, about 125° F. (52° C.) 

14 

oz. 

425 c.c. 

Sodium sulfite, desiccated. ... 

2 

oz. 

60 g 

.\cetic acid, 28 % 

6 

oz. fl. 

190 c.c. 

Potassium alum 

2 

oz. 

60 g 

("old water to make. 

. . . 32 

oz. 

1000 c.c. 


To make approximately 28 % acetic acid from glacial acetic 
acid, dilute 3 paits of glacial acetic acid with eight parts of water. 

Dissolve the chemicals in the order given. The sodium sulfite 
should be dissolved completely before the acetic acid is added. 
After the sulfite-acid solution has been mixed thoroughly, add the 
potassium alum with constant stirring. 

The print to be toned should first be washed thoroughly. Place 
it in the bleaching bath, and allow it to remain untU only faint 
traces of the halftones are left and the black of the shadows has 
disappeared. This operation will take about one minute. 

Note: Particular care should be taken not to use trays with any 
trow exposed, otherwise blue spots may result. 

Rinse thoroughly in clean cold water. 

Place in toner solution until original detail returns. This will 
require about 30 seconds. Give the piiiit an immediate and 
thorough water rinse; then imineise it for five minutes in a harden- 
ing bath composed of 1 part of the stock hardener Kodak F-la 
and 10 parts of water. The color and gradation of the finished print 
will i]ot be affected by the use of this hardening bath. Remove 
Ihe print from the hardener bath and wash for one-half hour in 
running water. 


Sepia Toner (Agfa 221) 

This toner is recommended for warm-brown sepia tones. 


Solution 1 


Hot water (125° F. or 52° C.) . 

24 oz. 

760 c.c. 

Potassium fei ricyanide 

1 J oz. 80 gr. 
(736 gr.) 

60 g 

Potassium bromide . . 

1 44 gr. 

10 g 

Sodium carbonate, moiiohydrated. . .. 

289 gr. 

20 g 

Water to make 

32 oz. 

1000 c.c. 

Solution 2 

Sodium sulfide * 

1^ oz. 

46 g 

Water to make 

16 oz. 

500 c.c. 
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For use as desoribed below, dilute one part solution 2 with eight 
parts water. IMPORTANT — Be sure to use sodium sulfide, not 
sodium sulfite, in compounding the re-dcvcloper. Also, use clean 
trays, free from exposed iron spots, especially with bleaching bath. 
Otherwise blue spots may form on prints. 

Prints should bo washed thoroughly and then bleached in solution 
1 until the black image is converted to a very light brown color 
(about 1 minute). Prints should then be washed for 10 to 15 
minutes and redeveloped in diluted solution 2. 

Redevelopment should be complete in about 1 minute. After 
redevelopment the prints should be washed for about 30 minutes 
and then dried. If the toner should leave sediment which results 
in streaks or finger marks on the surface of the paper, the print 
should be immersed for a few seconds in a 3% solution of acetic 
acid, after which a 10-minute washing is necessary. 


Sulfide Toner for Warm Sepia Tones on Lantern Slides 

(Kodak T-10) 

Solution A 


Potassium ferricyanKlr* . . 

1 

oz 

30 


Potassium bromide 

I 

• • 3 

oz. 

15 


Water to make 

. . 32 

oz. 

1000 

c.c. 

Solution B 





Sodium sulfide (not sulfite) . . 

13 

Kr. 

.0 


Water to make 

. . . 32 

oz. 

1000 

c.c. 


Use three times the quantity if crystalline sodium sulfide is used. 

The well washed slide, or film, is thoroughly bleached in solution 
A, washed for 5 minutes, and immersed in solution B for about 2 
minutes until thoroughly toned. The slide should then be washed 
thoroughly for 10 to 15 minutes before drying. The transparency 
of the tone is much improved by the addition of a little hypo to the 
B solution, say, 66 gr. per 32 oz. or 4.5 g per 1000 c.c. 


Uranium Toning Bath for Papers (Kodak T-17) 
Stock Solution 


Uranium nitiate. . . 

1 1 6 gr. 

8 g 

Oxalic acid, crystals . 

58 gr. 

4 g 

Potassium ferricyanide 

58 gr. 

4 g 

Water to make. . 

32 oz. 

1000 c.c 


Dissolve the uranium nitrate in a small volume of water, about 
8 oz. (250 c.c.) (about 125° F.) (50° C.). Dissolve the oxalic acid 
separately in about 8 oz. (250 c.c.) of water and filter; thou add the 
oxalic acid solution to the uranium nitrate solution. Dissolve 
the potassium ferricyanide separately in about 8 oz. (250 c.c.) of 
water; if the solution is clear, add it to the uranium nitrate and 
oxalic acid solution. If not clear, filter before mixing together. 

For Use as a Toning Bath (Chocolate to Brick Red). Dilute 
1 part of the stock solution with 2 parts of water. As the toning 
time is increased, the tone changes from chocolate to brown and 
finally to brick red. The print may be removed at any stage. 

Wash until the highlights are clean; this usually requires from 
10 to 15 minutes. Prolonged washing should be avoided. 
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Uranium Toner for Brown to Red Tones on Slides or Films 

(Kodak T-9) 

Uranium nitrate 35 gr. 2,5 g 

Potassium oxalate 35 gr. 2.5 g 

Potassium ferri cyanide . . . 15 gr. 1 g 

Ammonium alum S5 gr. 6 g 

Hydrochloric acid, 10 % solution li dr. 5 c.c. 

Water to make 32 oz. 1000 c.c. 

To make a 10 % solution, add 1 part of hydrochloric acid to 9 parts 
uf water, slowly with stirring. 

Dissolve chemicals in the order given. 

The solution should be perfectly clear and pale yellow in color. 
It is light sensitive, however, and should he stored in the dark. 

The maximum toning effect is produced in about 10 minutes, 
the tone passing from brown to red during this time. 

After toning, wash for about 10 minutes; the washing should not 
be prolonged, especially if the water is slightly alkaline, since the 
toned image is soluble in alkali. 

Gold Toner (Agfa 231) 

This formula gives a range of red tones to sepia-toned prints, the 
brilliance of the tone depending on the paper used. Brilliant 
chalk-red tones are produced on Cykon, while with Indiatone and 
Cykora darker shades are formed. If desired, deep blue tones 
may also be obtained with this formula by using black-and-white 
prints instead of prints that have first been sepia-toned. Unusual 
effects of mixed tones of blue-black shadows and soft reddish 
highlights can be produced by using prints which have been 
pai tially toned in a hypo alum sepia-toner. 

Hot water (125® F. or 52® C.) .24 oz. 750 c.c. 

*Ammonium sulfocyanate 31 oz. 105 g 

Gold chloride, 1 % solution. 2 oz. fl. 60 c.c. 

Water to make . . 32 oz. 1000 c.c 

*May be substituted by: 

Sodium sulfocyanate 3| oz. 110 g 

or 

Potassium sulfocyanate 41 oz. 135 g 

For Rod Tones: Prints must first be bleached and toned by 
Milfide redevelopment method. After washing, place prints in 
above solution until toning is complete (lequires 15-45 minutes). 
For redder tones one-half the specified amount of sulfocyanate 
may be used. 

For Deep Blue Tones: Omit sepia toning operation and place 
well-washed black-and-white prints directly in above toning 
solution. 

For Mixed Tones: Prints should be incompletely toned in a hypo 
alum toner and washed before treatment in above solution. 

Iron Toner for Blu^ Tones on Papers (Kodak T-12) 


Ferric ammonium citrate (green scales) 58 gr. 4 g 

Oxalic acid, crystals . . 58 gr. 4 g 

Potfl.ssium ferri cyanide. . 58 gr. 4 g 

Water to make 32 oz. 1000 c.c. 
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Dissolve each chemical separately in a small volume of water, 
about 8 oz. (250 c.c.) and filter before mixing together. This 
solution does not keep well except in brown bottles. 

Immerse the well-washed print in the toning bath for 10 to 15 
minutes until the desired tone is obtained. Then wash until the 
highlights are clear. 


Iron Blue Toner (Agfa 24 1> 

Producing brilliant blue tones, this formula is suitable for use 
with Cykora, Brovira and Indiatone papers. 


Hot water (125° F. or 52° C.) 
Ferric ammonium citrate. . 
Potassium fcrricyanide 
Acetic acid, 28 %. . . 

Water to make 


10 02 . 500 c.c. 

V 02. 8 g 

i 02. 8 g 

9 02 . 265 c.c. 

32 02 , 1000 c.c. 


Solution should be prepared with distilled water if possible. If 
enameled iron trays are used, no chips or cracks in the enamel 
should be present or spots and streaks may appear in the print. 

Prints for blue toning should be fixed in plain, non-hardpiiing 
hypo bath (which should be kept at a temperature of 68° or under 
to avoid undue swelling). When prints have been fully toned in 
the above solution, they will be greenish in appearance, but will 
be easily washed out to a clear blue color when placed in running 
water. 

The depth of the blue toning will vary somewhat with the quality 
of prints toned in it, light-toned prints generally toning to lighter 
blues. Some intensification of the print usually occuis in toning; 
consequently, prints should be slightly lighter than the density 
desired in the final toned print. 

Wash water should be acidified slightly with acetic acid since 
the blue tone is quite soluble m alkaline solutions and is consider- 
ably weakened when w'asli water is alkaline. Pleasing variations 
in the tone can be obtained by bathing the washed prints in a ^ % 
solution (5 g per 1000 c.c.) of borax which produces softer, blue- 
gray tones, the extent depending on the length of treatment. 


Iron Toner for Blue Tones on Slides or 

Films (Kodak T 

-1 

Ammonium persulfate . . 

. 7 

Rr. 

.5 

g 

Iron and ammonium sulfate (ferric alum) 

20 

gr. 

1.4 

g 

Oxalic acid 

. 45 

gi. 

3 

g 

Potassium ferricyanide. . . 

15 

gr- 

1 

g 

Ammonium alum . 

73 

gr. 

5 

g 

Hydrochloric acid, 10 % solution . 

1 dr. 

1 

c. 

Water to make 

32 

02. 

1000 

c. 


To make a 10 % solution, add 1 part of hydrochloric acid to 9 
parts of water, slowdy with stirring. 

Dissolve chemicals in the order given. 

The method of compounding this bath is important. Each of 
the solid chemicals should be dissolved separately in a small volume 
of water; the solutions then should be mixed strictly in the order 
given, and the whole diluted to the required volume. If these 
instructions are followed, the bath will be pale yellow in color and 
perfectly clear. 

Immerse the slides or films from 2 to 10 minutes at 68° F. (20° C.) 
until the desired tone is obtained. Wash for 10 to 15 minutes until 
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the highlights are clear. A slight permanent yellow coloration of 
the clear gelatin will usually occur, but should be too slight to be 
detectable on projection. If the highlights are stained blue, then 
either the slide (film) was fogged during development, or the 
toning bath was stable or not mixed correctly. 

Since the toned image is soluble in alkali, washing should not be 
carried out for too long a period, especially if the water is slightly 
alkaline. 

BLTTE PRINT PAPER, FORMULAE FOR SENSITIZING 

1 


Solution A 


Water 

8.5 

oz. 

50 

c.c. 

Iron and ammonium citrate. 

1.7 

oz. 

10 

g 

Solution B 





W ater 

. . 8.5 

oz. 

50 

c.c. 

Potassium ferricyanide 

. 1.4 

oz. 

8 

g 


Filter separately. The solutions, which may be preserved 
separately for some time, are best kept in the dark. For use, mix, 
in a dark room or by an artificial light of low intensity, equal 
quantities of the two solutions. 

Any non-absorbent paper may be sensitized by brushing the 
solution over it rapidly with a soft, wide, flat brush, going over the 
surface twice, the second coat being applied in a direction at right 
angles to the first. An alternative method is to lower the paper, 
beginning at one edge, on to the surface of the solution in a tray and 
allow it to float for a few seconds. Care must be taken to exclude 
air bubbles. After sensitizing by either method, the paper should 
be hung by one edge in a dark room to dry. 

2 

Blue piinting depends to a large extent ux)on surface of paper. 

Tlie following formula is recommended as producing clear whites: 


Solution 1 

Potassium ferricyanide, KsFefCNlc 10 g 

Distilled water. 100 c.c. 

Solution 2 

Iron and ammonium citrate (ferric) 30 g 

Water 100 c.c. 

Gum arabic (gum acacia) .... 6 g 


Equal parts of the above solutions are mixed just before use. 
The paper to be sensitized may be floated on the surface or the 
liquid may be applied with a tuft of absorbent cotton using cross 
strokes to insure an even coating. The sensitized paper must be 
dried in the dark and should be used within 36 hours. 

ULTRAVIOLET SENSITIZATION 

Photographic plates can be made sensitive to short-w^ave ultra- 
violet light by immersion in a dilute solution of citric acid in 95 % 
ethyl alcohol (1 % citric acid). (Sodium salicylate may be substi- 
tuted for the citric acid.) The plate is immersed in the citric acid 
solution and immediately withdrawn and dried in less than one 
minute by waving in the air before putting in the holder. After 
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PHOTOGBAPHIC FOBMULAJB (Continued) 

exposure the plate can be developed without previous washing 
and without special precautions. The coating of citric acid adheres 
to the plate so that a number of plates may be treated and stored 
away for future use. Citric acid has no detrimental action on the 
emulsion or the developer. The sharpness of the image is not 
diminished. 

PACTOBIAL DEVELOPMENT 

If the image first appears after immersion in the developer for a 
certain time, then this period of time multiplied by the “factor” 
for the particular developer used will give the total time required 
for full, normal development. The factor for the degree of develop- 
ment desirt'd may well be determined by experiment; the following 
are suggested : 


Amidol, 2 gr. per oz 

18 

Glycin 

8-12 

Hydroquinone. . . 

. 41-5 

Metol 

30 

Metol-liydroquinone. 

14 

Ortol 

. . 10 

Pyro, without bromide: 

1 gr. per oz. ... .... 

18 

2 gr. per ox. . 

12 

3 gr. per os 

10 

4 gr. per oz 

8 

5 gr. per oz 

6 

With 1 part bromide to 4 parts pyro: 

1 gr. pyro per oz . . 

9 

2 gr. pyro per oz 

6 

3 gr, pyro per oz 


4 gr. pyro per oz. .... 

4 


DIAPHRAGM OR STOP NUMBERS 


F System 
Pel. Exp. 
U. 8. No. 

f/2 

1/16 

f/3 

1/7 

f/.3.5 

1/5 

f/4 

1 

f/4.5 

f/5.6 

2 

5/8 


F Sy.stem 
Kel. Exp. 
U. S. No. 

f/8 

1 

4 

f/n,3 

2 

8 

f/16 

4 

16 

f/22.6 

8 

32 

f/32 

16 

64 

f/45 

32 

128 

f/64 

256 
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PLATE ANB FILM SPEEBS 

CompileiJ wi^lpi the collafboration of 
Chas. H. Shipman 

It is pertinent to state that there is at present no exact way to indicate 
plate and film speeds. Also since different manufacturers do not use identi- 
cal methods in their speed determinations the stated speeds vary among the 
different makes. 

In 1900 two English amateurs, Messrs. Hurter and Driffield, proposed a 
system of plate speeds based on the assumption that, if a plate is given a series 
of graded exposures, and developed in a pyro developei free from bromide, 
a density -log exposure curve may be plotted from which a speed value may be 
determined which is supposed to be inversely proportional to the exposure 
required to produce average density. The Scheiner system is based upon 
the assumption that speeds are inversely proportional to the exposure neces- 
sary to produce a just visible image. It will be evident that these two 
hvstems cannot be compared exactly. Nor is either system correct since the 
a.ssurnptions upon which they are based are not exactly true. Nevertheless 
the results obtained by these methods are well within the latitude of the 
emulsions and will serve well as a starting point for all ordinal y woik. The 
exposures may be easily altered after a trial to produce the tj pe of result 
desired. 

Kodak Film Speeds are determined by a svstem of testing in which the 
exposure on which the speed number is based is taken as the value ot expo- 
suie for w’hich the slope at the lower part of the characteristic cuive is three- 
tenths the average slope over an exposure range of 30:1 which is found to be 
the maximum contrast for the average scene. 

There can be no simple lelationship between speeds obtained in funda- 
mentally different ways and the conversion table given below can be con- 
sidered only a rough guide. 


Comparison of Speed Systems 


H & D 
American 

Din 

American 

Scheiner 

Weston 

Numbers 

Kodak 

Speeds 

Relative 

Exposure 

35 

1/10 

8 

0 75 

4 

32 

45 

2/10 

9 

1 

5 

27 

56 

3/10 

10 

1 3 

6 

21 

72 

4/10 

11 

1 5 

8 

16 

91 

5/10 

12 

2 

10 

13 

117 

6/10 

13 

2.5 

12 

11 

150 

7/10 

14 

3 

16 

8 

190 

8/10 

15 

4 

20 

7 

240 

9/10 

16 

5 

25 

5 

308 

10/10 

17 

6 

32 

4 

390 

11/10 

18 

8 

40 

3 3 

500 

12/10 

19 

10 

50 

2 7 

036 

13/10 

20 

12 

64 

2 0 

800 

14/10 

21 

16 

80 

1 7 

1050 

15/10 

22 

20 

100 

1 3 

1300 

16/10 

23 

24 

125 

1 0 

1700 

17/10 

18/10 

24 

32 

160 

80 

2100 

25 

40 

200 

67 

2700 

19/10 

26 

50 

250 

.50 

3500 

20/10 

27 

64 

320 

40 

4400 

21/10 

28 

80 

400 

33 

5600 

22/10 

29 

100 

500 

25 

7200 

23/10 

30 

125 

640 

.20 

9100 

24/10 

31 

160 

800 

17 

1 1600 

25/10 

32 

200 

1000 

.125 

15400 

26/10 

33 

250 

1250 

.10 

20500 

27/10 

.34 

320 

1600 

08 

27300 

28/10 

35 

400 

2000 

0625 

31400 

29/10 

36 

500 

2500 

.05 

41700 

30/10 

37 

650 

3200 

04 

54700 

31/10 

38 

800 

4000 

.03125 





PLATE AND FILM SPEEDS (Continued) 
Shutter Speeds of Moving Picture Cameras 


Cin6 Ansco Model B 

1/30 sec. 

Keystone (other models) . . 

1/50 sec. 

DeVry. ... 

1/30 

Model B Agfa 

1/30 

Eastman (all models) 

1/30 

Paillard Bolex 

1/30 

Filmo all 70*8 Reg. and 121 
Filmo Golf 70. 71’s, 75 and 

1/30 

Paragon 

1/30 


Revere 

1/30 

141 

1/40 

Simplex . 

1/40 

Filmo 8 mm. (all) 

1/30 

Stewart Warner 8 . 

1/50 

Keystone Late Models A-3 

Stewart Warner Holly 


and A-7 

1/40 

wood and 532A 

1/40 

Keystone Model K-8 . ... 

1/40 

Sept 

1/90 

No. 872650 and above 

Uni vex . 

1/30 

Keystone 16B 

1/50 

Victor (all models) 

Zeiss Kinamo 8-10-16 . 
Zeiss Movikon. 

1/30 

1/30 

1/30* 

* When shutter is at 180° 




PLATE AND FILM SPEEDS 

The following table presents the most lecent figures available at the time of 
compilation for speed numbers in American Schemer values and as given for 
two widely used exposure meters. Values are given foi daylight and for 
tungsten or photoflood illumination. 

Speed values given can be considered only as a general guide. Values 
given by different authorities differ somewhat according to the characteristics 
of the negatives considered satisfactory. In general the speeds given are for 
full exposure. The Weston and G. E. figures may be increased by about 50 
per cent or the Scheinei values by about two units if a thinner negative is 
desired. 

Many tvpes of material no longer available aie included in the table for 
purposes of comparison. 
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PLATE AND FILM SPEI^S (Contlniied) 



American 

Scheiner 

W eston 

General 

Electric 

Maker and kind 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Cmt FILM 8 mm 
Ansco 







Hypan Reversible 

23 

21 

24 

16 

32 

24 

Triple S. Pan 

29 

27 

100 

64 

125 

100 

Eastman 

Cin6 Kodak Pan. Re- 







versible 

18 

17 

8 

6 

12 

8 

Super X Pan. Reversible 

24 

23 

32 

24 

48 

32 

CIN]^ FILM 16 mm 
Ansco 

F. G. Plenachromatic 







Reversible 

Finopan Negative 

20 

23 

2i' 

12 

24 

16 

16 

32 

' 24 ' ’ 

Hypan Reversible. . . . 

24 

23 

32 

24 

48 

32 

Panchromatic Reversible 

21 

20 

16 

12 

24 

16 

Superpan Supreme Nega- 



64 




tive 

27 

25 

40 

100 

64 

Triple S Pan Reversible , . 

29 

27 

100 

64 

125 

100 

Dupont 







Regular Pan. Reversible. 

20 

18 

12 

8 

16 

12 

Superior Pan. Neg. . 

24 

22 

32 

20 

48 

24 

Eastman 







CinA Kodak Safety 

20 

18 

12 

8 

16 

12 

Super X Pan Safety... . 

24 

23 

32 

24 

48 

32 

Super XX Pan Safety . . 

29 

28 

100 

80 

125 

100 

Gevaert 







F. G. Pan. Reversible 

20 

18 

12 

8 

16 

12 

Ortho 

21 

17 

16 

6 

24 

8 

Pan. Super Reversible. . . 

23 

21 

24 

16 

32 

24 

MINIATURE AND 







35 mm 







Ansco 


1 





F. G. Plenaclirome ... 

23 

21 

24 

16 

32 

12 

F. G, Reversible Super- 







pan ... 

23 

21 

24 

16 

32 

24 

Finopan 

23T 

21T 

24T 

16T 

32 

24 

Minipan 

15* 

16* 

4* 

5* 

6* 

7* 

Superpan 

26 

24 

50 

32 

64 

48 

Ultra Speed Pan 

29 

27 

100 

64 

125 

100 

Dupont 







Superior Pan. 2 

26 

24 

50 

32 

64 

48 

Microcopy.. . - 


15* 


2 5* 


4* 

Eastman 







Direct Positive. 

26 

24 

50 

32 

64 

48 

Microfile 

15* 

13* 

4+ 

2.5* 

6* 

4* 

Panatomic X 

23 

21 

24 

16 

32 

24 

Plus X 

26 

24 

50 

32 

64 

48 

Super XX 

29 

27 

100 

64 

125 

100 

Gevaert 







Express Superchrome . . , 

1 23 

21 

24 

16 

32 

24 

Panchrornosa 

20 

18 

12 

8 

16 

12 

Panchromosa Micrograin 

1 20 

18 

12 

8 

16 

12 

BOLL FILM AND FILM 
PACK 

Ansco 







Finopan 

23 

21 

24 

16 

32 

24 

Plenaclirome. . 

26 

24 

50 

32 

64 

48 

Standard 

23 

! IS 

24 

8 

82 

12 

Super Plenachrome . 

26 

24 

50 

32 

64 

32 

Superpan Press. . . 

29 

27 

100 

64 

126 

100 

Superpan Supreme .... 

26 

24 

50 

32 

64 

48 
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PLATE AND FILM SPEEDS (Continued) 



American 

Scheiner 

Weston 

General 

Electric 

Maker and kind 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Day- 

light 

T ung- 
8 ten or 
Photo- 
flood 

BOLL FILM AND FILM 







PACK (Continued) 
Kastman 







Panatomic X 

23 

21 

24 

16 

32 

24 

Plus X 

26 

24 

50 

32 

64 

48 

Super Ortho Pi ess 

29 

24 j 

100 

32 

125 

48 

Super XX .... 

29 

27 1 

100 1 

64 

125 

100 

Verichiome 

26 

24 

50 ) 

32 

64 

48 

Gevaert 







Superchrome 

23 

18 i 

24 1 

8 

32 

12 

Panchromosa 

23 

21 

24 

16 

32 

24 

CUT FILM 

Anseo 







Commercial 

20 

15 : 

12 

4 

16 

6 

Commercial Oitho. 

20 

18 1 

12 

8 1 

16 

12 

Commercial Pan.. 

20 

18 j 

12 

8 

16 

12 

leopan .... 

26 

24 

50 

32 

64 

1 48 

Portrait 

20 

18 

12 1 

8 1 

16 

1 12 

Process 

20 

15 

12 

^ 1 

16 

8 

S. S. Plena . 

26 

21 

50 

16 

64 

1 24 

Super Plenaclifome Press, 

29 

24 

100 

32 

12.5 

48 

Superpan Portrait 

26 

24 

50 

32 

64 

48 

Superpan Press . 

29 

1 27 

100 

64 

125 

100 

Triple S. Pan 

32 

1 30 i 

200 

125 

250 

200 

Triple S. Ortho. 

29 

27 

100 

64 j 

125 

100 

Defender 


1 





Arrow Pan 

20 

27 

100 

64 

125 

100 

Commercial 

20 

15 

12 

4 

16 

6 

F. G. Pan 

23 

21 

24 1 

16 

32 

12 

Ortho 7 . . 

29 

27 

100 

64 

125 

100 

Pentagon 

23 

21 

24 

16 

32 

16 

Portrait , ... 

23 

18 

24 i 

8 

32 

12 

Poi trait H. G. S 

26 

21 

50 

16 

48 

24 

Proce.ss 

20 

16 

12 

4 

16 

6 

Process Pan 

20 

18 

12 

8 

24 

12 

X. F. Ortho. . 

26 

21 

50 

16 

64 

24 

X. r. Ortho Press. 

26 

21 

50 

16 

64 

24 

X. F. Pan 

26 

24 

50 

32 

64 

48 

X. F. Pan Press 

26 

24 

50 

32 

64 

48 

Eastman 






Commercial. . . . 

23 

15 

24 

4 

1 32 

6 

Commercial Matte 

23 

15 

24 

1 4 

1 32 

6 

Commercial Ortho 

23 

18 

24 

8 

1 48 

12 

Commercial Pan. 

23 

20 

24t 

12t 

40 1 

20t 

Contrast process Ortho 


18 


8 


12 

Ortho X . . 

29' 

27 

ioo' 

64 

i25’ 

64 

Panatomic X 

23 

21 

24 

16 

32 

24 

Pan Press 

25 

24 

40t 

! 32t 

1 64 1 

501 

Par Speed Portiait 

24 

19 

32t 

lot 

50t 

16t 

Portrait Pan 

26 

24 

50 

32 

1 64 

48 

Process Pan .... 

21 

19 

16t 

i lot 

1 241- 

16t 

S 8. Ortho Portrair 

26 

21 

50 

16 

64 

32 ' 

8. S. Pan . . 

26 

24 

50 

32 

64 

48 

Super Ortho Press . . 

29 

24 

100 

32 

100 

48 

Super Pan Press, Type B 

29 

27 

100 

64 

125 

100 

Super Panchro Press, 







Sports type 

32 

31 

200 

160 

250 

225 

super XX 

29 

27 

100 

64 

125 

100 

Tri-X Panchromatic 

32 

30 

200 

125 

250 

200 
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PLATE AND FILM SPEB»S (Cimtinued) 



American 

Scheiner 

Weston 

General 

Electric 

Makpr and kind 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

CUT FILM (Continued) 
(>evaert 







Commercial 

20 

15 

12 

4 

16 

6 

Commercial Ortho. . . 

20 

18 

12 1 

8 

16 

12 

Studio H%h Speed . . 
Studio Ultra Panchio. 

23 

21 

24 

16 

32 

24 

20 

18 

12 

8 

16 

12 

Superchronic 

23 

18 

24 1 

8 

32 

12 

Hainmer 







Commercial Pan 

20 

18 

12 

8 

16 

12 

Medium Coiumoreial . . . 

20 

15 

12 j 

4 ] 

16 

6 

Medium Commercial 







Ortho 

20 

18 

12 

8 

16 

12 

Portrait Ortho 

26 

24 

50 

32 

64 

48 

Safety 

17 

12 

6 

2 

8 

3 

Slow 

14 

9 

3 

1 

4 

1.5 

Slow Oitho 

14 

9 

3 

1 

4 

1.5 

Special Super Process 

17 

12 

6 

2 

8 

3 

Super Ortho Press . . 

32 

15 

24 

4 

32 

6 

True Tone Pan .... 

32 

18 

24 

8 

32 

12 

PLATES 

Defender 







Seed L. NH 

20 

18 

12 

8 

16 

12 

Seed L, Ortho. . . 

20 

18 

12 

8 

16 

12 

Seed 23 

17 

12 

6 

2 

$ 

3 

Seed 26 X 

20 

18 

12 

8 

16 

12 

Seed 27 

23 

18 

24 

8 

32 

12 

Standuid Orthonon 

20 

18 

12 

8 

16 

12 

Stanley Ex, Imp... 

20 

18 

12 

8 

16 

12 

Stanley Reg 

20 

18 

12 

8 

16 

12 

Ea.<«tman 







Commercial 

20 

18 

12 

8 

16 

12 

D. C. Oitho Plato. 

22 

17 

20t 

6t 

32 

10 

Panatornic X 

23 

21 

24 

16 

32 

24 

Polvchrotne 

23 

18 

24 

8 

40t 

12 

Postcard 

22 

19 

12 

4 

32t 

lot 

Pi ocess '. 

17 

9 

6 

1 

8 

1.5 

S. C. Oitho Plate. . . 

23 

18 

24 

8 

40t 

12 

Super Oitho Press. . 

29 

27 

100 

64 

125 

100 

Super Panchio Press. . 

29 

27 

100 

64 

126 

100 

Tri-X Pan Type B 

29 

27 

100 

64 

125 

100 

Tri-X Pan Tj pe B, Matte 

29 

27 

100 

64 

125 

lOO 

Uriivor.sal. . . ...... 

23 

17t 

24 

6t 

40t 

lot 

VVratten and Wainwright 



M 


23 


24 


32 

W & W Metiillographic.. 


20 


12 


16 

Wratten and Wainwright 







Pan 

20 

18 

12 

8 

20 

12 

Wratten Proi’ess Pan 


23 


24 


32 

W & W Tri Color 

25* 

23 

'iot 

24t 

'64t 

40t 

“33” 

20 

15 

12 

4 

24 

6 

“33” Matte 

20 

16 

12 

4 

16 

6 

“40” 

23 

18 

24 

8 

32 

12 

“60” 

23 

18 

24 

8 

32 

12 

Gevaert 







Sensima Ortho 

20 

15 

12 

4 

16 

6 

Super Chiomosa. . . 

17 

16 

i 6 

4 

8 

6 

Ultra Paiichro j 

32 

21 

24 

16 

i 

32 

24 
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PLATE AND FILM SPEEDS {Contimied) 


Maker and kind 

American 

Scheiner 

Weston 

General 

Electric 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

Day- 

light 

Tung- 
sten or 
Photo- 
flood 

PLATES (Continued) 







Hammer 







Commeicial Pan .. 

17 

15 

6 

4 

8 

6 

Contrast Pan. ... 

17 

15 

6 

4 

8 

6 

Extra Fast 

20 

18 

24 

8 

16 

12 

Medium Commercial. . . 

20 

12 

12 

2 

16 

3 

Medium Commercial 


1 





Ortho 

20 

15 

12 

4 

16 

6 

Portrait Ortho. ... 



24 

16 

32 

24 

Process ... 

17 

12 

6 

2 

8 

3 

Pi ocess Pan . . 

17 

12 

6 

2 

8 

3 

Slow . . ... 

14 

9 

3 

1 

4 

1 5 

Slow Ortho 

14 

9 

3 

1 

4 

1.5 

Soft Gradation Pan 



12 

4 

16 

6 

Special Process. . 

17 

12 

6 

2 

8 

3 

Specials 

CC>LOR PLATES AND 

23 

18 

24 

8 

32 

12 

FILMS 







Ansco 







Reversible 16 mm. 

18 

20 

8 

12 

12 

18 

Reversible 35 mm 

18 

19 

8 

10 

12 

16 

Reversible sheet film 

18 

18 

8 

8 

12 

12 

Defender 







Dupac 

17 

20 

6 

12 

8* 

16 

Tripac . . . . 

1 1 

14 

1 5 

3 

2* 

5 

Dufay Color, Roll Film 

18 

14* 

8 

3* 

12 

4* 

Dufay Color, Cut Film 







Daylight typei 

10 

14 

10 

3 

14 

4 

Photoflood typei , 

15 

15 


4 

5 


Eastman 







Kodachrome, Roll film, 







Regular (daylight) 

18 

14* 

8 

3* 

12 

6* 

Kodachrome, Roll film 







Type A 

18* 

20 

8* 

12 

12* 

20 

Kodachrome Professional 







^ Cut film, daylight 

19 


10 


15 


Kodachrome, professional 







Cut Film Type B. . 

15* 

17 

4* 

6 

6* 

10 

Kodacolor 

22 


20 


32 



* Read meter on white siuface placed over copy work, 
t Value Riven bv manufacturer 
T-Tentative value subject to further test. 

1 Use filter recommended by the manufacturer. (Haze filter requires no 
change in film value.) 
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WIRE TABLES 

COMPARISON OF WIRE GAUGES 

Diamktek of Wire in Inches 


Gauge 

No. 

Browu 

& 

Sharpe 

Bir- 
ming- 
ham or 
Stulls’. 

Wash- 

burn 

& 

Moen 

Imperial 

or 

Brit. 

Std. 

Stubs’ 

Steel 

U. S. 
Std. 
plate 

00000000 







0000000 




.500 



000000 




464 


468^5 

00000 




432 


4375 

0000 

4600 

454 

3938 

400 


40625 

000 

4096 

425 

3625 

372 


375 

00 

3648 

380 

3310 

.348 


34375 

0 

3249 

310 

3065 1 

.324 


3125 

1 

2893 

300 

! 2830 

.300 

.227 

28125 

2 

2576 

284 

: 2625 

.276 

219 

265625 

3 

2294 

.259 

1 2437 

252 

.212 

25 

4 

2043 

238 

1 2253 

232 

207 

234375 

5 

1819 

220 

2070 

.212 

204 

21875 

C 

. 1620 

203 

. 1920 

192 

201 

203125 

7 

.1443 

.180 

1770 

.176 

199 

1875 

8 

.1285 

165 

. 1620 

.160 

.197 

171875 

9 

.1144 

.148 

1483 

.144 

.194 

15625 

10 

.1019 

.134 

.1350 

.128 

.191 

140625 

11 

.09074 

.120 

1205 

.116 

188 

125 

12 

.08081 

.109 

. 1055 

.104 

185 

109375 

13 

.07196 

.095 

.0915 

.092 

.182 

09375 

14 

.06408 

.083 

.0800 i 

.080 

.180 

.078125 

15 

.05707 

.072 

.0720 

.072 

.178 

0703125 

IG 

.05082 

.065 

.0625 

.064 

.175 I 

0625 

17 

.04526 

.058 

.0540 

056 

.172 

.05625 

18 

.04030 

.049 

0475 

.048 

.168 

.05 

19 

.03589 

.042 

.0410 

.040 

.164 

.04375 

20 

.03196 

.035 

.0348 

.036 

.161 

0375 

21 

.02846 

.032 

.0318 

.032 

.157 

.034375 

22 

.02535 

.028 

.0286 

.028 

.155 

.03125 

23 

.02257 

.025 

.0258 

.024 

. 153 

.028125 

24 

.02010 

.022 

.0230 

.022 

151 

! 

025 


2591 



COMP ARISON OF WIRE GAUGES (Continued) 

Diameter of Wire in Inches 


GaHKO 

i 

Brown 

Sharpe 

Bir- 

ining- 

Wash- 

bum 

Impe- 
rial or 

Stubs’ 

U. S. Std. 

No. 

ham or 
StAibs\ 

& 

Moeii 

Brit. 

Std. 

steel 

plate 

25 

0 01790 

0.020 

0 0204 

0.020 

0 148 

0 021875 

26 

0 01594 

0.018 

0 0181 

0 018 

0 146 

0.01875 

27 

0 01419 

0.016 

0.0173 

0 0164 

0 143 

0 0171875 

28 

0 01264 

0.014 

0.0162 

0 0149 

0 139 

0.015625 

29 

0 01126 

0.013 

0.0150 

0 0136 

0 134 

0 0140625 

30 

0 01003 

0 012 

0.0140 

0 0124 

0 127 

0 0125 

31 

0 008928 

0.010 

0 0132 

0 0116^ 

0.120 

0 0109375 

32 

0 007950 

0 009 

0.0128 

0.0108 

0 115 

0 01015625 

33 

0 007080 

0 008 

0 0118 

0 0100 

0.112 

0 009375 

34 

0 006304 

0.007 

0.0104 

0 0092 

0.110 

0 00859375 

35 

0 005614 

0.005 

0.0095 

0.0084 

0.108 

0.0078125 

36 

0 005000 

0 004 

0.0090 

0 0076 

0 106 

0 00703125 

37 

0 004453 


0.0085 

0.0068 

0 103 

0 006640625 

38 

0 003965 


0 0080 

0 0060 

0.101 

0.00625 

39 1 

0 003531 


0.0075 

0 0052 

0 099 


40 i 

0 003145 


0.0070 

0 0048 

0.097 


11 



0.0066 

0 0044 

! 0.095 


42 



0.0062 

0.0040 

0 092 


43 


1 

0.0060 

0.0036 

! 0 088 


44 



0.0058 

0 0032 

0 085 


45 ! 



0.0055 

0 0028 

0.081 


46 



0 0052 

0 0024 

0.079 


47 



0 0050 

0 0020 

0 077 


48 1 



0.0048 

0.0016 

0.075 


49 



0.0046 

0 0012 

0.072 


50 

1 



0.0044 

0.0010 

0.069 



2592 




COMPARISON OF WIRE GAUGES (Continued) 

Diameter of Wire in Centimeters 


( lauge 

Brown 

& 

Sharpe 

Bir- 

Wash- 

burn 

Impe- 
rial or 

Stubs’ 

r. S. 
Std. 

No. 

liaiii or 

& 

Brit. 

steel 


Stubs. 

Moon 

Std. 


plate 

00000000 







0000000 



1 245 

1 27 


1 27 

0000(^0 



1 172 

1 18 


1 191 

00000 



1.093 

1 10 


1 111 

0000 

1 168 

1 15 

1 000 

1 02 


1 032 

000 

1 040 

1 08 

0 9208 

0 945 


0 9525 

00 

0 9266 

0 965 

0 8407 

0 884 


0 8731 

0 

0 8252 

0 864 

0 7785 

0 823 


0 7938 

1 

0 7348 

0 762 

0 7188 

0 762 

0 577 

0 7144 

2 

0 6543 

0 721 

0 6668 

0 701 

0 556 

0.6747 

3 

0 5827 

0 658 

0 6190 

0 640 

0 538 

0 6350 

4 

0 5189 

0 605 

0.5723 

0.589 

0 526 

0.5953 

5 

0 4620 

0 559 

0 5258 

0 538 

0.518 

0 5556 

6 

0 4115 

0 516 

0.4877 

0 488 

0 511 

0 5159 

7 

0 3665 

0.457 

0.4496 

0 447 

0.505 

0 4763 

8 

0 3264 

0 119 

0 4115 

0 406 

0 500 

0 4366 

9 

0.2906 

0 376 

0.3767 

0.366 

0.493 

0 3969 

10 

0 2588 

0 340 

0 3429 

0.325 

0.485 

0 3572 

11 

0 2305 1 

0 305 

0 3061 

0 295 

0 478 

0 3175 

12 

0 2053 1 

0 277 

0 2680 

0 264 

0 470 

0 2778 

13 

0 1828 i 

0 241 

0 232 

0 234 

0.462 

0 2381 

14 

0 1628 

0 211 

0.203 

0 203 

0.457 

0.1984 

15 

0 1450 

0 183 

0.183 

0.183 

0 452 

0 1786 

16 

0 1291 

0 165 

0.159 

0.163 

0 445 

0 1588 

17 

0.1150 

0 147 

0.137 

0.142 

0 437 

0 1429 

18 

0 1021 

0.124 

0.121 

0.122 

0 427 

0 1270 

19 

0.09116 

0 107 

0.104 

0.102 

0 417 

0.1111 

20 

0 08118 

0 089 

0.0884 

0.0914 

0.409 

0 09525 

21 

0.07229 

0 081 

0.0808 

0 0813 

0.399 

0 08731 

22 

0 06439 

0 071 ! 

0 0726 

0 0711 

0 394 

0 07938 

23 

0.05733 

0 064 : 

0 0655 

0.0610 

0 389 

0.07144 

24 

0.05105 

0 056 t 

1 

0 0584 

0.0559 

0 384 

0 06350 


2593 





COMPAMSON OF WIRE GAUGES (Continued) 

Diameter of Wire in Centimeters 


Gau|>;e 

No. 

Brown 

& 

Sharpe 

Bir- 
ming- 
ham or 
Stubs’. 

Wash- 

burn 

& 

Moen 

Impe- 
rial or 
Brit. 
Std. 

Stubs’ 

steel 

IT. S. 
Std. 
plate 

25 

0.04547 

0.051 

0.0518 

0 0508 

0.376 

0 05556 

26 

0.04049 

0.046 

0 0460 

0 0457 

0.371 

0 04763 

27 

0.03604 

0.041 

0.0439 

0 0417 

0.363 

0 04366 

28 

0.03211 

0.036 

0.0411 

0.0378 

0.353 

0.03969 

29 

0.02860 

0.033 

0.0381 

0.0345 

0.340 

0.03572 

30 

0.02548 

0.030 

0.0356 

0.0315 

0.323 

0.03175 

31 

0.02268 

0 025 

0 0335 

0 0295 

0.305 

0 02778 

32 

0 02019 

0.023 

0.0325 

0.0274 

0.292 

0 02580 

33 

0.01798 

0 020 

0.0300 

0.0254 

0.284 

0 02381 

34 

0.01601 

0.018 

0.0264 

0.0234 

0.279 

0.02183 

35 

0.01426 

0.013 

0.024 

0 0213 

0.274 

0.01984 

36 

0 01270 

0 010 

0.023 

0.0193 

0.269 

0 01786 

37 

0 01131 


1 0.022 

0.0173 

0.262 1 

0 01687 

38 

0.01007 


! 0 020 

0.0152 

0 257 

0 01588 

39 

0.008969 


0.019 

0.0132 

j 0.251 


40 

0 0079881 


0.018 

0.0122 

0 246 


41 



0 017 

0.0112 

0.241 


42 



0 016 

0.0102 

0.234 


43 



0.015 

0 0091 

0 224 


44 

.... 

I . 

0.015 

0.0081 

[ 0.216 


45 



0 014 

0.0071 

0 206 


46 

i 


0.013 

0 0061 

0.201 


47 

. . . 1 


0 013 

0.0051 

0 196 


48 



0.012 

0.0041 

0.191 


49 

. . ! . * 


0.012 

0.0030 

0.183 


50 



0.011 

0 0025 

0.175 



2594 





TWIST DRILL AND STEEL WIRE GAUGE 

Inches 


No. 

Size 

No. 

Size 

No. 

Size 

No. 

Size 

No. 

Size 

1 

0 2280 

17 

0.1730 

33 

0.1130 

49 

0.0730 

65 

0.0350 

2 

0.2210 

18 

0.1695 

34 

0.1110 

50 

0.0700 

66 

0.0330 

3 

0.2130 

19 

0.1660 

35 

0.1100 

51 

0.0670 

67 

0.0320 

4 

0 2090 

20 

0.1610 

36 

0.1065 

52 

0.0635 

68 

0.0310 

5 

0 2055 

21 

0 1590 

37 

0.1040 

53 

0.0595 

69 

0.02925 

6 

0 2040 

22 

0.1570 

38 

0.1015 

54 

0.0550 

70 

0 0280 

7 

0.2010 

23 

0.1540 

39 

0.0995 

55 

0.0520 

71 

0.0260 

8 

0 1990 

24 

0.1520 

40 

0.0980 

56 

0.0465 

72 

0.0250 

9 

0.1960 

25 

0.1495 

41 

0.0960 

57 

0.0430 

73 

0.0240 

10 

0.1935 

26 j 0.1470 

42 

0.0935 

58 

0.0420 

74 

0.0225 

11 

0 1910 

27 |0.1440 

43 

0.0890 

59 

0.0410 

75 

0.0210 

12 

0.1890 

28 10.1405 

44 

0.0860 

60 

0.0400 

76 

0.0200 

13 

0.1850 

29 

0.1360 

45 

0.0820 

61 

0.0390 

77 

0.0180 

14 

0.1820 

30 

0.1285 

46 

0.0810 

62 

0.0380 

78 

0.0160 

15 

0.1800 

31 

0 1200 

47 

0.0785 

63 

0.0370 

79 

0.0145 

16 

0.1770 

32 

0 1160 

48 

0.0760 

64 

0.0360 

80 

0.0135 


Centimeters 


No. 

Size 

No. 

Size 

No. 


No. 

Size 

No. 

vSize 

1 

0,5791 

17 

0 4394 

33 

0.2870 

49 

0.1854 

65 

0.0889 

2 

0.5613 

18 

0.4305 

34 

0.2819 

50 

0.1778 

66 

0 0838 

3 

0.5410 

19 

0.4216 

35 

0.2794 

51 

0.1702 

67 

0.0813 

4 

0 5309 

20 

0.4089 

36 

0.2705 

52 

0.1613 

68 

0.0787 

5 

0.5220 

21 

0.4039 

37 

0.2642 

53 

0.1511 

69 

0.0743 

6 

0.5182 

22 

0.3988 

38 

0.2578 

54 

0.1397 

70 

0 0711 

7 

0.5105 

23 

0.3912 

39 

0.2527 

55 

0.1321 

71 

0.0660 

8 

0.5055 

24 

0.3861 

40 

0.2489 

56 

0.1181 

72 

0.0635 

9 

10 4978 

25 

0.3797 

41 

0.2438 

57 

0.1092 

73 

0.0610 

10 

10.4915 

26 

0.3734 

42 

0.2375 

58 

0.1067 

74 

0.0572 

11 

0.4851 

27 

0.3658 

43 

0.2261 

59 

0.1041 

75 

0.0533 

12 

0.4801 

28 

0.3569 

44 

0.2184 

60 

0.1016 

76 

0.0508 

13 

0 4699 

29 

0.3454 

45 

0.2083 

61 

0.0991 

77 

0 0457 

14 

0.4623 

30 

0.3264 

46 

0.2057 

62 

0.0965 

78 

0.0406 

15 

0.4572 

31 

0.3048 

47 

0.1994 

63 

0.0940 

79 

0.0368 

16 

0.4496 

32 

0.2946 

48 

0.1930 

64 

0.0914 

80 

0.0343 


2r>9r> 






DIMENSIONS OF WIRE 


Stubs’ Gauge 

Giving the diameter and cross-section in }hii;lish and metric system 
for the Ihrmingham or Stubs’ gauge 


Gauge No 

Diameter 
in in 

Section 
in sq m 

1 Diameter 
m cm 

Section 
in sq cm 

0000 

0 454 

0 16188 

1 1 1532 

1 0444 

000 

425 

14186 

1 0795 i 

0 9152 

00 

380 

11341 

0 9652 

7317 

0 

0 340 

0 09079 

0 8636 

0 5858 

1 

300 

07069 

7620 

4560 

2 

284 

06335 

7214 

4087 

a 

259 

05269 

6579 

3399 

4 

238 

04449 

6045 : 

2870 

5 

0 220 

0 03801 

0 5588 1 

0 2452 

b 

203 

03237 

51.56 ■ 

20881 


180 

02545 

4572 

16147 


. 165 

02138 

4191 

13795 

0 1 

148 

01720 

1759 

11099 

10 

0 134 

0 01410 

0 3404 

0 09098 

11 1 

120 

011310 

3048 

07297 

12 1 

109 

009331 

2769 

06160 

13 I 

095 

007088 

2413 

04573 

14 

083 

005411 

2108 

0.3491 

lo 

0 072 

0 004072 

0 1829 

0 02627 

16 

065 

0033183 

16510 

021400 

17 

058 

0026421 

14732 

017046 

18 

049 

0018857 

12446 

012166 

19 

042 

0013854 

10668 

008938 

20 

0 035 

0 0009621 

0 08890 

0 006207 

21 

032 

0008042 

08128 

005189 

22 

028 

0006158 

07112 

003973 

23 

025 

0004909 

06350 

003167 

24 

022 

0003801 

05.588 

0024.52 

25 

i 0 020 

0 0003142 

0 05080 

0 002027 

26 

018 

0002545 

(H572 

0016417 

27 

016 

000201 1 

04064 

0012972 

28 

014 

0001539 

i 03.556 

0009932 

29 

013 

0001327 

1 03302 

0008.56.1 

30 

0 012 

0 0001181 

1 0 03048 

0 00072<17 

31 

010 

00007854 

! 02.540 

0005067 

32 

009 

00006362 

i 02286 

0004104 

33 

008 

00005027 

[ 02032 

0003243 

34 

(X)7 

00003848 

01778 

0002483 

35 

0 005 

0 0(K)01963 

0 01270 

0 0001267 

36 

004 

00001257 

01016 

0000811 


2590 





DIMENSIONS OF WIRE (Continued) 

British Standard Gauge 

Giving the diameter and cross-section in English and metric system 
for the British Standard Gauge 


Gauge No. 

1 Diameter 

1 in in. 

1 Section 

! in sq in 

j lliaineter 

1 in cm 

Section 
in sq. cm 

0000000 

0 500 

0 1963 I 

1 2700 

( 1 267 

000000 

.464 

1 . 1691 

1 1786 

1.091 

00000 

0 432 

1 0 1466 ' 

1 0973 

0 9456 

0000 

400 

j 1257 1 

1 0160 

.8107 

000 

372 

. 1087 

0 9449 

.7012 

00 

.348 

0951 

8839 

6136 

0 

0 324 

0 0825 ! 

0 8230 

0 5319 

1 

300 

07069 

7620 

4560 

2 

.276 

05983 

.7010 

3858 

3 

.252 

. 04988 1 

6401 j 

.3218 

4 

.232 

04227 

. 5893 1 

.2727 

5 

0 212 

0 03530 ! 

1 0 5385 1 

0 2277 

6 

192 

02895 1 

1 4877 

18679 

7 

176 

! 02433 

4470 

15696 

8 

.160 

! 02010 

1 4064 

12973 

9 

144 

1 01629 

3658 

10507 

10 

0 128 

0 01287 

! 0 3251 

0.08302 

11 

116 

010568 

2946 

06818 

12 

. 104 

! 008495 

2642 

05480 

13 

092 

1 006648 

2337 

04289 

14 

080 

005027 

2032 

03243 

15 

0 072 

0 004071 

0.1829 

0 02627 

16 

064 

003217 

16256 

020755 

17 

. 056 

002463 

14224 

1 015890 

18 

048 

001810 

12192 

011675 

19 

040 

.001257 

10160 

008107 

20 

0 036 

0 001018 

0 09144 

0 006567 

21 

.032 

0008042 

08128 

005189 

22 

028 

0006158 

07112 

003973 

23 

024 

0004524 

06096 

002922 

24 

022 

0003801 

05588 

002452 

25 

0 020 

0 0003142 

0 05080 

0 002027 

26 

0180 

, 0002545 

! 04572 

0016417 

27 

0164 1 

i 0002112 

04166 

0013628 

28 

0148 1 

0001728 

03759 

0011099 

29 

.0136 ’ 

0001453 

03454 

0009363 

30 

0 0124 i 

I 0 0001208 

0 03150 

0 0007791 

31 

.0116 1 

i 00010568 i 

02946 

0006818 

32 

.0108 1 

00009161 

02743 

! .0005910 

33 

.0100 i 

00007854 

02540 

0005067 

34 

.0092 i 

00006648 1 

02337 

0004289 

35 

0 0084 j 

0 00005542 1 

0 02134 

0 0003575 

36 

0076 I 

00004536 

01930 

0002927 

37 

0068 

00003632 ! 

01727 

.0002343 

38 

0060 

00002827 1 

01524 

0001824 

39 

0052 

00002124 ! 

01321 

0001370 

40 

0 0048 i 

0 00001810 i 

0 01219 

0 0001167 

41 

0044 1 

00001521 , 

.01118 

.0000982 

42 

0040 1 

00001257 

01016 

.0000811 

43 

.0036 1 

00001018 

.00914 

.0000656 

44 

0032 

00000804 

.00813 

.0000519 

45 

0 0028 

0 00000616 

0 00711 

0.0000397 

46 

.0024 

.00000452 

00610 

.0000212 

47 

0020 

.00000314 

.00508 

.0000203 

48 

0016 

.00000201 

00406 

.0000129 

49 

.0012 

.00000113 

.00305 

.0000073 

50 

0 0010 

0.00000079 

0.00254 1 

0 0000051 


2597 



PLATINUM WIRE 

Mass in Grams per Foot 


B. &. S. 
Gauge 

Diameter, 

inches 

Mass, 
g per ft 

B & S 
Gauge 

Diameter, 

inches 

Mass, 
g per ft 

10 

.1019 

37 5 

23 

02257 

1 8 

11 

09074 

28 0 

! 21 

02010 

1 4 

12 

.08081 

22 0 

25 

01790 

1 1 

13 

.07196 

17 5 

26 

01594 

0 9 

14 

06408 

14 0 

27 

01420 

0 7 

15 

05707 

11 0 

28 

01264 

0 6 

16 

05082 

9 0 

29 

01126 

0.45 

17 1 

04526 

7 0 

30 

01003 

0 35 

18 

04030 

5 7 

31 

008928 

0 28 

19 

03589 

4 4 

32 

007950 

0 22 

20 

03196 

3 4 

33 

007080 

0.17 

21 

02846 

2 9 

34 

006305 

0 15 

22 

02535 

2 3 

35 

005615 

0 11 


ALLOWABLE CARRYING CAPACITIES OF COPPER WIRE 


(Regulations of the National Board of Fire Underwriters) 


Size, B. & S 
Gauge 

Diameter, mils 

1 

Gross section, 
circular mils 

Amperes 

Rubber 

insulation 

Other 

insulation 

0000 

460 0 

211600 

225 

* 325 

000 

409 6 

167800 

175 

275 

00 

364 8 

133100 

J50 

225 

0 

324 9 

1055(K) 

125 

200 

1 

289 3 

83690 

100 

150 

2 

257 6 

66370 

90 

125 

4 

204 3 

41740 1 

70 

90 

6 

162 0 

26250 i 

50 

70 

8 

128 5 

16510 1 

35 j 

50 

10 

101 9 

10380 

25 ! 

30 

12 

80 81 

6530 

20 

25 

14 

64 08 

4107 

15 

20 

16 

50 82 

2583 

6 

10 

18 

40 30 

1624 

3 

5 


2098 



WIRE TABLE, STANDARD ANNEALED COPPER 
American Wire Gauge (B. & S.) English Units 


Gauge 

No. 

Diam- 
eter in 
mils at 
20‘’C 

Cross section at 20®C 

OhnM per 1000 feet* 

Circular 

nuls 

St], inches 

0"C 

(32“F) 

20“C 

(68'’F) 

50°C 

(122“F) 

75*0 

(167“F) 

0000 

460 0 

211600 

0 1662 

0.04516 

0 04901 

0 05479 

0 05961 

000 

409 6 

167800 

.1318 

.05695 

.06180 

06909 

07516 

00 

364 8 

133100 

1045 

.07181 

.07793 

08712 

09478 

0 

324 9 

105500 

08289 

.09055 

.09827 

.1099 

1195 

1 

289 3 

83690 

06573 

.1142 

1239 

.1385 

1507 

2 

257 6 

66370 

05213 

.1440 

.1563 

.1747 

.1900 

3 

229 4 

52640 

04134 

1816 

1970 

2203 

.2396 

4 

204 3 

41740 

03278 

2289 

2485 

.2778 

.3022 

5 

181 9 

33100 i 

02600 

2887 

3133 

.3502 

3810 

6 

162 0 

26250 

02062 

3640 

.3951 

.4416 

.4805 

7 

144 3 

20820 

01G3.> 

4590 

4982 

.5569 

6059 

8 

128 5 

16510 

01297 

5788 

6282 

7023 

.7640 

9 

114 4 

13090 

01028 

.7299 

.7921 

8855 

.9633 

10 

101 9 

10380 

008155 

9203 

9989 

1.117 

1 215 

11 

90 74 

8234 

006467 

1 161 

1 260 

1 408 

1.532 

12 

80 81 

6530 

005129 

1 463 

1 588 

1.775 

1 931 

13 

71 96 

5178 

004067 

1 845 

2 003 

2 239 

2 436 

14 

64 08 

4107 

003225 

2 327 

2 525 

2 823 

3 071 

15 

57 07 

3257 

002558 

2 934 

3 184 

3 560 

3 873 

16 

50 82 

2583 

002028 

3 700 

4 016 

4 489 

4 884 

17 

45 26 

2048 

001609 

4 666 

5 064 

5 660 

6.158 

18 

40 30 

1624 

001276 

5 883 

6 385 

7 138 

7 765 

19 

35 89 

1288 

001012 

7 418 

8 051 

9 001 

9 792 

20 

31 96 

1022 

0008023 

9 355 

10 15 

11 35 

12.35 

21 

28 45 

810 1 

0006363 

11 80 

12 80 

14 31 

15 57 

22 

25 35 

642 4 

0005046 

14 87 

16 14 

18.05 

19.6;? 

23 

22 57 

509 5 

0004002 

18 76 

20 36 

22 76 

24 76 

24 

20 10 

404 0 

0003173 

23.65 

25 67 

28 70 

31 22 

25 

17 90 

320 4 

0002517 

29 82 

32 37 

36 18 

39 36 

26 

15 94 

254 1 

0001996 

37 61 

40 81 

45 63 

49.64 

27 

14 20 

201 5 

0001583 

47 42 

51 47 

57 53 

62 59 

28 

12 64 

159 8 

0001255 

59 80 

64 90 

72 55 

78 93 

29 

11 26 

126 7 

00009953 

75.40 

81.83 

91.48 

99 52 

30 

10 03 

100 5 

00007894 

95 08 

103 2 

115 4 

12a 5 

31 

8 928 

79 70 

00006260 

119 9 

130.1 

145 5 

158 2 

32 

7 950 

03 21 

00004964 

151 2 

164 1 

183 4 

199 5 

33 

7 080 

50 13 

00003937 

190 6 

206 9 

231 3 

251 6 

34 

6.305j 

39 75 

.00003122 

240 4 

260.9 

291 7 

317 3 

35 

5 615 

31 52 

00002476 

303 1 

329 0 

367 8 

400 1 

36 

5 000 

25 00 

00001964 

382 2 

414 8 

463 7 

504.5 

37 

4 453 

19 83 

00001557 

482 0 

523 1 

584 8 

636.2 

38 

3 965 

15 72 

00001235 

607.8 

659 6 

737 4 

802 2 

39 

3 531 

12 47 

000009793 

766.4 

831 8 

929.8 

1012 

40 

3 145 

9 8SS 

000007766 

966 5 

10-19 

1173 

1270 


* Resistance at the stated temperatures of a wire whose length b 1000 feet at 20®C. 
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WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 

American Wire Gauge (B. & S.) English Units (Continued) 


Gauge 

No. 

Pounds 
per 1000 
feet 

Feet 

per 

pound 

Feet per ohm* 

0°C 

(32‘»F) 

0 0 

.30°C 

(122°F) 

75°C 

(167°F) 

0000 

640 5 

1 .361 

22140 

20400 

18250 

16780 

000 

507 9 

1 968 

17.360 

16180 

14470 

1.3300 

00 

402 8 

2 482 

13930 

12830 

11480 

10550 

0 

319 .0 

3 130 

11040 

10180 

9103 

8367 

1 

253 3 

3 947 

8758 

8070 

7219 

6636 

2 

200 9 

4 977 

6946 

6400 

5725 

5262 

'A 

159 3 

6 276 

.3.308 

507,3 

4540 

4173 

4 

126 4 

7 914 

4368 

4025 

3600 

3309 

5 

100 2 

9 980 

3464 

3192 

2855 

2625 

6 

79 46 

12 .38 

2747 

2531 

2264 

2081 

7 

63 02 

1,3 87 

2179 

2007 

1796 

1651 

8 

49 98 

20 01 

1728 

1.392 

1424 

1309 

9 

39 63 

2,3 23 

1370 

1262 j 

1129 

1038 

10 

31 43 

31 82 

1087 

1001 

895 6 

823 2 

11 

24 92 

40 12 

! 861 7 

794 0 

710 2 

652 8 

12 

19 77 

50 59 

! 683 3 

629 6 

,363 2 

517 7 

13 

15 68 

63 80 

541 9 

499 3 

446 7 

410 6 

14 

1 

12 43 

80 44 

429 8 

396 0 

3.34 2 

325 6 

15 

0 858 1 

101 4 

340 8 

314 0 

280 9 

258 2 

16 

7 818 

127 9 

270 3 

249 0 

222 8 

204 8 

17 

6 200 

161 3 

214 3 

197 5 

176 7 

162 4 

18 

4 917 

203 4 

170 0 

1.36 6 

140 1 

128 8 

19 

3 899 

2.36 ,3 

1,14 8 

124 2 

111 1 

102 1 

20 

3 092 

323 4 

106 9 

98 50 

88 11 

80 99 

21 

2 452 

407 8 

84 78 

78 11 

69 87 

64 23 

22 

1 945 

314 2 

67 23 

61 9.3 

.3.3 41 

50 94 

23 

1 .342 

648 4 

,33 32 

49 13 

43 94 

40 39 

24 

1 223 

817 7 

42 28 

38 96 

34 85 

,32 03 

25 

0 9699 

1031 

33 53 

30 90 

27 64 

2,3 40 

26 

7692 

1.300 

26 ,39 

24 .30 

21 92 

20 1.3 

27 

6100 

1639 

21 09 

19 43 

17 .38 

15 98 

28 

4837 

2067 

16 72 

1.3 41 

13 78 

12 67 

29 

3836 

2607 

13 26 

12 22 

10 93 

10 0.3 

30 

.3042 

3287 

10 52 

9 691 

8 669 

7 968 

31 

2413 

414.3 

8 341 

7 68.3 

6 875 

6 319 

32 

1913 

.3227 

6 614 

6 09.3 

.3 452 

5 on 

33 

1517 

6.391 

5 245 

4 833 

4 323 

3 974 

34 

1203 

8310 

4 160 

3 8.33 

3 429 

3 1,32 

85 

09542 

10480 

3 299 

3 040 

2 719 

2 499 

36 

07,368 

13210 

2 616 

2 411 

2 1.36 

1 982 

37 

06001 

16660 

2 075 

1 912 

1 710 

1 .372 

38 

04759 

21010 

1 645 

1 516 

1 3,36 

1 247 

39 

03774 

26500 

1 305 

1 202 

1 075 

0 9886 

40 

. 02993 

,33410 

1 035 

0 9534 

0 8529 

i 

7840 


* Length at 20°C of a wire whose resietance is 1 ohm at the stated 
temperatuies. 




WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


American Wire Gauge (B. & S.) English Units (Continued) 


Gauge 

No. 

Diameter 
in mils at 
20T 

Ohma per pound 

Lbs per ohm 

0"C^ (32‘’F) 

20“C (68" F) 

50‘’C (122“F) 

20‘’(" (OS^F) 

0000 

460 0 

0 00007051 

0 00007652 

0 00008554 

13070 

000 

409 6 

0001121 

0001217 

0001360 

8219 

00 

364 S 

0001783 

0001935 

0002163 

5169 

0 

324 9 

0002835 

0003076 

0003439 

3251 

1 

289 3 

0004507 

0004891 

0005468 

2044 

2 

257 6 

! 0007166 

0007778 

0008695 

1286 

3 

229 4 

001140 

.001237 

.001383 

808 6 

4 

204 3 

.001812 

001966 

002198 

508 5 

5 

181 9 

002881 

003127 

003495 

319 8 

6 

162 0 

004581 

004972 

i 005558 

201 1 

7 

144 3 

007284 

007905 

008838 

126 5 

8 

128 5 

01158 

.01257 

01405 

79 55 

9 

114 4 

01842 

01999 

02234 

50 03 

10 

101 9 

02928 

03178 

03553 

31 47 

11 

90 74 

0465(i 

.05053 

.05649 

19 79 

12 

80 81 

07404 

08035 

08983 

12 45 

13 

71 96 

1177 

.1278 

1428 

7 827 

14 

64 08 

1872 

2032 

2271 

4 922 

10 

57 07 

2970 

.3230 

3611 

3 096 

10 

50 82 

4733 

.5136 

5742 

1 947 

17 

45 26 

.7525 

.8167 

9130 

1 224 

IS 

40 30 

1 197 

1.299 

1 452 

0 7700 

19 

35 89 

1 903 

2 065 

2 308 

4843 

20 

31 96 

3 025 

3 283 

3 670 

3046 

21 

28 46 

4 810 

5 221 

5 836 

1915 

22 

25 35 

7 649 

8 301 

9 280 

1205 

23 

22 57 

12 16 

13 20 

14 76 

07576 

24 

20 10 

19 34 

20 99 

23 46 

04765 

25 

17 90 

30 75 

33 37 

37 31 

02997 

2fl 

15 94 • 

48 89 

53 06 

59 32 

01885 

27 

14 20 

77 74 

84 37 

94 32 

01185 

2S 

12 64 

123 6 

134 2 

150 0 

007454 

29 

11 26 

196 6 

213 3 

238 5 

004688 

30 

10 03 

312 5 

339 2 

379 2 

002948 

31 

8 928 

497 0 

539 3 

602 9 

001854 

32 

7 950 

790 2 

857 6 

958 7 

.001166 

33 

7 080 

1256 

1364 

1524 

0007333 

34 

6 305 

1998 

2168 

2424 

.0004612 

35 

5 615 

3177 

3448 

3854 

0002901 

30 

5 000 

5051 

5482 

6128 

.0001824 

37 

4 453 

8032 

8717 

9744 

0001147 

38 

3 965 

12770 

13860 

15490 

00007215 

39 

3 531 

20310 

22040 

24640 

00004538 

40 

3 145 

32290 

35040 

39170 

00002854 


2001 



WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 

American Wire Gauge (B. & S.) Metric Units (Continued) 


Gauge 

No. 

Diameter 
m mm 
at 20" C 

Cross sec- 
tion in 
mm 2 at 
20°C 

Ohms per kilometer* 

0"C 

20°C 

50°C 

75°C 

0000 

1 

! 11 68 

107 2 

0 1482 

0 1608 

0.1798 

0 1956 

000 

10 40 

85 03 

1868 

2028 

2267 

2466 

00 

9 266 

67 43 

2356 

! 2557 

.2858 

.3110 

0 

8 252 

53 48 

2971 

3224 

.3604 

3921 

1 

7 348 

42 41 

3746 

4066 

.4545 

4944 

2 

6 544 

33 63 

4724 

5127 

5731 

.6235 

3 

5 827 

26 67 

5956 

6465 

7227 

7862 

4 

5 189 

21 15 

7511 

8152 

9113 

9914 

5 

4 621 

16 77 

9471 

1 028 

1 149 

1 2.50 

6 

4 115 

13 30 

1 194 

1 296 

1 449 

1 576 

7 

3 665 

10 55 

1 506 

1 634 

1 827 

1 988 

8 

3 264 

8 366 

1 899 

2 061 

2 304 

2 506 

9 

2 906 

6 634 

2 395 

2 .599 

2 905 

3 161 

10 

2 588 

5 261 

3 020 

3 277 

3 663 

3 985 

11 

2 305 

4 172 

3 807 

4 132 

4 619 

5 025 

12 

2 053 

3 309 

4 801 

5 211 

5 825 

6 337 

13 

1 828 

2 624 

6 0.54 

6 .571 

7 345 

7 991 

14 

1 628 

2 081 

7 634 

8 285 

9 262 

10 08 

15 

1 450 

1 650 

9 627 

10 45 

11 68 

12 71 

16 

1 291 

1 309 

12 14 

13 17 

14 73 

16 02 

17 

1 150 

1 038 

15 31 

16 61 

18 57 

20 20 

18 

1 024 

0 8231 

19 .30 

20 95 

23 42 

25 48 

19 

0 9116 

6527 

24 34 

26 42 

29 53 

:i2.12 

20 

8118 

5176 

30 69 

33 31 

37 24 

40 51 

21 

7230 

4105 

38 70 

42 00 

46 95 

51 08 

22 

6438 

32.55 

48 80 

52 96 

59 21 

64 41 

23 

5733 

2582 

61 .54 

66 79 

74 66 

81 22 

24 

5106 

2047 

77 60 

84 21 

94 14 

102 4 

25 

4547 

1624 

97 85 

106 2 

118 7 

129 1 

26 

4049 

1288 

123 4 

1,13 9 

149 7 

162 9 

27 

3606 

.1021 

155 6 

168 9 

188 8 

205 4 

28 

3211 

08098 

196 2 

212 9 

238 0 

2.58 9 

29 

2859 

.06422 

247 4 

268 5 

300 1 

326 5 

30 

2546 

0,5093 

311 9 

338 6 

378 5 

411 7 

31 

2268 

.04039 

393 4 

426 9 

477 2 

519 2 

32 

2019 

03203 

496 0 

538 3 

601 8 

6.54 7 

33 

1798 

02540 

625 5 

678 8 

7.58 8 

825 5 

34 

. 1601 

02014 

788 7 

8.56 0 

956 9 

1041 

85 

1426 

01.597 

994 5 

1079 

1207 , 

1313 

36 

1270 

01267 

1254 

1361 

1.522 

16.55 

37 

1131 

01005 

1.581 

1716 

1919 

2087 

38 

.1007 

007967 

1994 

2164 

2419 

2632 

39 

08969 

006318 : 

2514 

2729 

3051 

3319 

40 

.07987 

.005010: 

3171 

3441 

3847 

4185 


* Resistance at the stated temperatures of a wire whose length is 1 kilo- 
meter at 20°C. 
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WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 

American Wire Gauge (B. & S.) Metric Units (Continued) 


Gauge 

No. 

Diameter 
in mm 
at 20“C 

Kilograms 
per kilo- 
meter 

Meters 
per gram 

Meters per ohm* 

0*0 

20°C 

50*0 

1 75^0 

0000 

11 68 

953 2 

0 001049 

6749 

6219 

5563 

1 

5113 

000 

10 40 

755 9 

.001323 

5352 

4932 

4412 

4055 

00 

9 266 

599 5 

001668 

4245 

3911 

3499 

3216 

0 

8 252 

475 4 

002103 

3366 

3102 

2774 

2550 

1 

7.348 

377 0 

002652 

2669 

2460 

2200 

2022 

2 

6 544 

299 0 

003345 

2117 

1951 

1745 

1604 

3 

5 827 

237 1 

004217 

1679 

1547 

1384 

1272 

4 

5 189 

188 0 

005318 

1331 

1227 

1097 

1009 

5 

4 621 

149 1 

006706 

1056 

972 9 

870 2 

799 9 

6 

4 115 

118 2 

008457 

837 3 

771 5 

690 1 

634 4 

7 

3 665 

93 78 

01066 

664 0 

611 8 

547 3 

503 1 

8 

3 264 

74 37 

01345 

526 6 

485 2 

434 0 

399 0 

9 

2 906 

58 98 

01696 

417 6 

384 8 

344 2 

316 4 

10 

2 588 

46 77 

02138 

331 2 

305 1 

273 0 

250 9 

11 

2 305 

37 09 

02696 

262 6 

242 0 

216 5 

199 0 

12 

2 053 

29 42 

03400 

208 3 

191 9 

171 7 

157 8 

13 

1 828 

23 33 

04287 

165 2 

152 2 

136 1 

125 1 

14 

1 628 

18 50 

05406 

131 0 

120 7 

108 0 

99 24 

15 

1 450 

14 67 

06816 

103 9 

95 71 

85 62 

78.70 

16 

1 291 

11 63 

.08595 

82 38 

75 90 

67 90 

62 41 

17 

1 150 

9 226 

1084 

65 33 

60 20 

53 85 

49 50 

18 

1 024 

7 317 

1367 

51 81 

47 74 

42 70 

39 25 

19 

0 9116 

5 803 

1723 

41 09 

37 86 

33 86 

31 13 

20 

8118 

4 602 

2173 

32 58 

30 02 

26 86 

24 69 

21 

7230 

3 649 

2740 

25 84 

23 81 

21 30 

19 58 

22 

6438 

2 894 

3455 

20 49 

18 88 

! 16 89 

15 53 

23 

5733 

2 295 

4357 

16 25 

14 97 

13 39 

12 31 

24 

5106 

1 820 

5494 

12 89 

11 87 

10 62 

9 764 

25 

4547 

1 443 

6928 

10 22 

9 417 

8 424 

7 743 

26 

4049 

1 145 

8736 

8 105 

7 468 

6 680 

6 141 

27 

3606 

0 9078 

1 102 

6 428 

5 922 

5 298 

4 870 

28 

3211 

7199 

1 389 

5 097 

4 697 

4 201 

3 862 

29 

2859 

5709 

1 752 

4 042 

3 725 

3 332 

3 063 

30 

2546 

4527 

2 209 

3 206 

2 954 

2 642 

2 429 

311 

2268 

3590 

2 785 

2 542 

2 342 1 

2 095 

1 926 

32 

2019 

2847 

3 512 

2 016 

1 858 1 

1 662 

1 527 

33 

1798 

2258 

4 429 

1 599 

1 473 ! 

1 318 

1 211 

34 

1601 

1791 

5 584 

1 268 

1 168 

1.045 

0 9606 

35 

1426 

1420 

7 042 

1 006 

0 9265 

0 8288 

.7618 

36 

1270 

1126 

8 879 

0 7974 

7347 

66’2 

.6041 

37 

1131 

08931 

11 20 

6324 

5827 

5212 

.4791 

38 

1007 

07083 

14 12 

5015 

4621 

4133 

3799 

39 

08969 

.05617 

17 80 

3977 

3664 

3278 

.3013 

40 

07987 

.04454 

22 45 

3154 

2906 

2600 

.2390 


Length at 20'*C of a wire whose resistance is 1 ohm at the stated temperatures. 
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WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 

American Wire Gauge (B. & S.) Metric Units (Continued) 


Gauge 

No. 

Ohms per Icilogram 

Grams per ohm 

0®C 

20°C 

50®C 

20®C 

0000 

0 0001554 

0 0001687 

0 0001886 

5928000 

000 

0002472 

0002682 

0002999 

3728000 

00 

0003930 

.0004265 

0004768 

2344000 

0 

0006249 

0006782 

.0007582 

1474000 

] 

0009936 

001078 

.001206 

927300 

2 

001580 

001715 

001917 

583200 

3 

002512 

002726 

003048 

366800 

4 

003995 

004335 

004846 

230700 

5 

006352 

006893 

(X)7706 

145100 

6 

01010 

01096 

01225 

91230 

7 

01606 

01743 

01948 

57380 

8 

02553 

02771 

03098 

36080 

9 

04060 

04406 

04926 

22690 

10 

06456 

07007 

07833 

14270 

11 

1026 

1114 

1245 

8976 

12 

1632 

1771 

1980 

5645 

13 

2595 

2817 

3149 

3550. 

14 

4127 

4479 

5007 

2233 

16 

6562 

7122 

7961 

1404 

16 

1 043 

1 132 

1 266 

883 1 

17 

1 659 

1 801 

2 013 

555 4 

18 

2 638 

2 863 

.1 201 

349 3 

19 

4 194 

4 552 

5 089 

219 7 

20 

6 670 

7 238 

8 092 

138 2 

21 

10 60 

11 51 

1 12 87 

86 88 

22 

16 86 

18 30 

20 46 

54 64 

23 

26 81 

29 10 

32 53 

34 36 

24 

42 63 

46 27 

1 51 73 

21 61 

26 

67 79 

73 57 

f 82 25 

13 59 

26 

107 8 

117 0 

1 30 8 

8 548 

27 

171 4 

186 0 

i 207 9 

5 376 

28 

272 5 

295 8 

330 6 

3 381 

29 

433 3 

470 3 

.525 7 

2 126 

30 

689 0 

747 8 

8.36 0 

1 337 

31 

1096 

1189 

1329 

0 8410 

32 

1742 

1891 

2114 

5289 

33 

2770 

3006 

3361 

3326 

34 

4404 

4780 

5344 

2092 

36 

7003 

7601 

8497 

1316 

36 

11140 

12090 

1.3510 

08274 

37 

17710 

19220 ; 

21480 

05204 

38 

28150 

30560 , 

34160 

03273 

39 

44770 

48590 1 

54310 

02058 

40 

71180 

77260 1 

86360 

01294 
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ALUMINUM WIRE TABLE 


Hard-Drawn Aluminum Wire at 20‘'C (or, 68°F) 
American Wire Gauge (B. & S.) English Units 


Gauge 

No. 

Diameter 
in mils 

Cross section 

Ohms 

per 

1000 ft. 

Pounds 

per 

1000 ft. 

Pounds jKjr 
ohm 

Feet per 
ohm 

Circular 

mils 

^uare 

inches 

0000 

460 

212000 

0 166 

0 0804 

195 

2420 

12400 

000 

410 

168000 

132 

.101 

154 

1520 

9860 

00 

365 

133000 

105 

.128 

122 

957 

7820 

0 

325 

106000 

0829 

.161 

97 0 

602 

6200 

1 

289 

83700 

0657 

203 

76 9 

379 

4920 

2 

258 

664(X) 

a521 

256 

61 0 

238 

3900 

3 

229 

52600 

0413 

323 

48 4 

150 

3090 

4 

204 

41700 

0328 

408 

38 4 

94 2 

2450 

S 

182 

33100 

0260 

514 

30 4 

59 2 

1950 

6 

162 

26300 

0206 

648 

24 1 

37 2 

1540 

7 

144 

20800 

0164 

817 

19 1 

23 4 

1220 

8 

128 

16500 

0130 1 

1 03 

15 2 

14 7 

970 

9 

114 

13100 

0103 

1 30 1 

12 0 

it 26 

770 

10 

102 

10400 

00815 

1 64 

9 55 

5 83 

610 

11 

91 

8230 

00647 

2 07 

7 57 

3 66 

484 

12 

81 

6530 

00513 

' 2 61 

6 00 

2 30 

384 

13 

72 

5180 

00407 

1 3 29 

4 76 

1 45 

304 

14 

64 

4110 

00323 

■ 4 14 

3 78 

0 911 

241 

IS 

57 

3260 

00256 

5 22 

2 99 

.573 

191 

16 

51 

2580 

00203 

6 59 

2 37 

360 

152 

17 

45 

2050 

00161 

8 31 

1 88 

.227 

120 

18 

40 

1620 

00128 

10 5 

1 49 

143 

95 5 

19 

36 

1290 

00101 

13 2 

1 18 

.0897 

75 7 

20 

32 

1020 

000802 

16 7 

0 939 

0564 

60 0 

21 

28 5 

810 

000636 

21 0 

745 

0355 

47 6 

22 

25 3 

642 

000505 

26 5 

591 

0223 

37 8 

23 

22 6 

509 

000400 

33 4 

468 

0140 

29 9 

24 

20.1 

404 

000317 

42 1 

371 

00882 

j 23 7 

25 

17 9 

320 

000252 

53 1 

295 

00555 

18 8 

26 

15 9 

254 

000200 

67 0 

234 

00349 

14 9 

27 

14 2 

202 

000158 

84 4 

185 

00219 

11 8 

28 

12 6 

160 

000126 

106. 

147 

00138 

9 39 

29 

11 3 

127 

0000995 

134. 

117 

000868 

7 45 

30 

10 0 

101 

0000789 

169. 

0924 

000546 

5 91 

31 

8 9 

79 7 

0000626 

213. 

0733 

000343 

4 68 

32 

8 0 

63 2 

0000496 

269. 

0581 

000216 

3 72 

33 

7 1 

50 1 

(H)00394 

339. 

0461 

000136 

2 95 

34 

6 3 

39 8 

0000312 

428 

.0365 

0000854 

2 34 

35 

5 6 

31 5 

0000248 

540. 

0290 

0000537 

1 85 

36 

5 0 

25 0 

0000196 

681 

0230 

0000338 

1 47 

37 

4 5 

19 8 

0000156 

858. 

0182 

0000212 

1 17 

38 

4 0 

15 7 

0000123 

1080. 

0145 

0000134 

0 924 

30 

3.5 

12 5 

00000979 

1360. 

.0115 

.00000840 

733 

40 

3 1 

9 9 

00000777 

1720. 

0091 

00000528 

.581 


2605 



ALUMINUM WIRE TABLE (Continued) 
Hard -Drawn Aluminum Wire at 20 °C (or, 68®F) 
American Wire Gauge (B. & S.) Metric Units 


Gauge 

No. 

Diame- 
ter in 
mm 

Cross 
section 
ill mm* 

Ohms 

per 

kilo- 

meter 

Kilo- 
grams 
per kilo- 
meter 

Grams per 
ohm 

Meters 
per ohm 

0000 

11 7 

107 

0 264 

289 

1100000 

3790 

000 

10 4 

85 0 

333 

230 

690000 

3010 

00 

9 3 

67 4 

.419 

182 

434000 

2380 

0 

8 3 

53 5 

.529 

144 

273000 

1890 

1 

7 3 

42 4 

.667 

114. 

172000 

1500 

2 

6 5 

33 6 

.841 

90 8 

108000 

1190 


5 8 

26 7 

1 06 

72 0 

67900 

943 

4 

r> 2 

21 2 

1.34 

57 1 

42700 

748 

5 

4 6 

16 8 

1 69 

45 3 

26900 

593 

6 

4 1 

13 3 

2 13 

35 9 

16900 

470 

7 

3 7 

10 5 

2 68 

28 5 

10600 

373 

8 

3 3 

8 37 

3 38 

22 6 

6680 

296 

9 

2 91 

6 63 

4 26 

17 9 

4200 

235 

10 

2 59 

5 26 

5 38 

14 2 

2640 

186 

11 

2 30 

4 17 

6 78 

11 3 

1660 

148 

12 

2 05 

3 31 

8 55 

8 93 

1050 

117 

13 

1 83 

2 62 

10 8 

7 08 1 

657 1 

92 8 

14 

1 63 

2 08 

13 6 

5 62 

413 

73 6 

16 

1 45 

1 65 

17 1 

4 46 

260 

58 4 

16 

1 29 

1 31 

21 6 

3 53 

164 

46 3 

17 

1 15 

1 04 

27 3 

2 80 1 

103 

36 7 

18 

1 02 

0 823 

34 4 

2 22 1 

64 7 ! 

29 1 

19 

0 01 

653 

43 3 

1 76 

40.7 

23 1 

30 

81 

518 

54 6 

1 40 

25 6 

18 3 

21 

72 

411 

68 9 

1 11 

16 1 

14 5 

22 

64 

326 

86 9 

0 879 

10.1 i 

11 5 

23 

57 

258 

no 

697 

6 ,36 

9 13 

24 

51 

205 

1.38 

.5.53 

4 00 

7.24 

26 

45 

162 

174 

438 

2 52 

5.74 

26 

40 

.129 

1 220 

348 

1.58 

4 55 

27 

.36 

102 

i 277 

276 

0 995 

3 61 

28 

32 

0810 

349 

219 

.626 i 

2 86 

29 

.29 

0642 

1 440 

. 17.3 

394 

2 27 

30 

25 

.0509 

5.55 

1.38 

.248 

1 80 

31 

227 

.0404 

700 

109 

.156 

1 43 

32 

202 

.0320 

883 

0865 

.0979 

1 13 

33 

180 

.02.54 

1110 

0686 

.0616 

0 899 

34 

! . 160 

.0201 

1400 

.0544 

.0.387 

.712 

86 

. 143 

0160 

1770 

0431 

0244 

.565 

36 

. 127 

.0127 

22.30 

. 0342 

.0153 

.448 

37 

.113 

.0100 

2820 

.0271 

.00063 

3.55 

38 

.101 

.0080 

3550 

.0215 

.00606 

.282 

39 

.090 

.0063 

4480 

.0171 

.00381 

.223 

40 

.080 

.0050 

5640 

.0135 

.00240 

.177 
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CROSS-SECTION AND MASS OF WIRES 
U. S. Measure 

Diameters are given in mils (1 mil = .001 in.), and area in square mils 
{1 sq. rail — .000001 sq. in.). For sections and masses foi one-tenth the 
diameters given, divide by 100 and for sections and masses for ten times 
the diameter multiply by 100. 


Diam. in 
mils 

Cross-sec. 
in sq. mils 

Pounds per foot 

Copper, 

density 

8.90 

Iron, 

density 

7.80 

Brass, 

density 

8.56 

Aluminum, 

density 

2.67 

10 

78.64 

0.000303 

0.0002656 

0.0002915 

0.0000909 

11 

95 03 

0367 

03214 

03527 

01100 

12 

113 10 

0436 

03825 

04197 

01309 

13 

132 73 

0512 

04488 

04926 

01536 

14 

153.94 

0594 

05206 

05713 

01782 

15 

176 71 

0 000682 

0.0005976 

0 0006558 

0 0002045 

16 

201.06 

0776 

06799 

07461 

02327 

17 

226 98 

0876 

07675 

08423 

02627 

18 

254 47 

0982 

08605 

09443 

02946 

19 

283 53 

1094 

09588 

10522 

03282 

20 

314 10 

0.001212 

0 001062 

0.001166 

0.0003636 

21 

346 36 

1336 

1171 

1285 

04009 

22 

380 13 

1467 

1286 

1411 

04400 

23 

416 48 

1603 

1405 

1542 

04809 

24 

452 39 

1746 

1530 

1679 

05237 

25 

490.87 

0 001894 

0 001660 

0 001822 

0 0005682 

26 

530 93 

2046 

1795 

1970 

06147 

27 

672 56 

2209 

1936 

2125 

06628 

28 

615 75 

2376 

2082 

2285 

07127 

29 

660.52 

2549 

2234 

2451 

07646 

30 

706 86 

0 002727 

0 002390 

0 002623 

0 0008182 

31 

754.77 

2912 

2552 

2801 

08737 

32 

804 25 

3103 

2720 

2985 

09309 

33 

855 30 

3300 

2892 

3174 

09900 

34 

907 92 

3503 

3070 

3369 

10509 

35 

962 11 

0.003712 

0 Q03253 

0 003570 

0.001114 

36 

1017 88 

3927 

3442 

3777 

1178 

37 

1075 21 

4149 

3636 

3990 

1245 

38 

1134 11 

4376 

3844 

4218 

1316 

39 

1194 59 

4609 

4040 

4433 

1383 

40 

1256 64 

0.004849 

0.004249 

0 004664 

0.001455 

41 

1320 25 

5094 

4465 

4900 

1528 

42 

1385.44 

5346 

4685 

5141 

1604 

43 

1452 20 

5603 

4911 

5389 

1681 

44 

1520 53 

5867 

5142 

5643 

1760 

45 

1590.43 

0 006137 

0 005378 

0 005902 

0.001841 

46 

1661 90 

6412 

5620 

6167 

1924 

47 

1734 . 94 

6694 

5867 

6438 

2008 

48 

1809 56 

6982 

6119 

6715 

2095 

49 

1885.74 

7276 

6377 

6998 

2183 

50 

1963 . 50 

0.007576 

0.006640 

0.007287 

0.002273 

61 

2042 . 82 

7882 

6908 

7581 

2365 

62 

2123.72 

8194 

7181 

7881 

2458 

63 

2206 18 

8512 

7460 

8187 

2554 

64 

2290 22 

8837 

7744 

8499 

2651 


2607 



CROSS-SECTION AND MASS OF WIRES (Continued) 
U. S. Measure (Continued) 

Diameters are given in mils (1 mil = .001 in.), and area in square mils 
(1 sq, mil == .000001 sq. in.). For sections and ma.sHes for one-tenth the 
maineters given, divide by 100 and for sections and masses for ten times 
the diameter multiply by 100. 





J^oundh 

per foot 


Diain. in 

Cross-sec. 

(Copper, 

Iron, 

Brass, 

Aluminum, 

mils 

Ill sq. mils 

density 

density 

density 

density 



8.90 

7.80 

8..56 

2.67 

55 

2375 S3 

0.009167 

0.008034 

0.008817 

0 002750 

50 

2403 01 

09504 

08329 

09140 

2861 

57 

2551 70 

09846 

08629 

09470 

2954 

58 

2042 08 

10195 

08934 

09805 

3068 

59 

2733.97 

10549 

09245 

10146 

3165 

60 

2827.43 

0 01091 

0 00956 

0 01049 

0.00327.3 

01 

2922 47 

1128 

0988 

1085 

3.383 

62 

3019 07 

1165 

1021 

1120 

3495 

63 

3117.25 

1203 

1064 

1157 

3608 

64 

3210.99 

1241 

1088 

1194 

3724 

65 

3318.31 

0 01280 

0 01122 

0 01231 

0.00.3841 

6t) 

3421 . 19 

1.320 

1157 

1270 

3960 

67 

3525 05 

1360 

1192 

1308 

4081 

68 

3031 (i8 

1401 

1228 

1.348 

4204 

69 

3739 28 

1443 

12(i4 

1.388 

4328 

76 

3848 45 

0 01485 

0 01302 

0 01429 

0 004456 

71 

3959.19 

1528 

1339 

14(i9 

4583 

72 

4071 50 

1571 

1377 

1511 

4713 

73 

4185.39 

1615 

1415 

1553 

4845 

74 

4300 84 

1600 

1464 

159(i 

4978 

75 

4417 80 

0 01705 

0 01494 

0 01(>39 

0 005114 

76 

4530. 4() ! 

1751 1 

1 1534 1 

1 H>84 

6251 

77 

4056.03 1 

! 1797 

1575 

1 728 

5390 

78 

4778.30 I 

1844 

1616 

1773 

6.5.31 

79 ! 

4901 07 ! 

1892 

1658 

1819 

5674 

86 1 

5020 55 i 

i 0 01939 

0 01700 

' 0 OlStio 

0 005818 

81 

5153.00 

1988 

1743 

i 1912 

5965 

82 

5281.02 

2038 1 

! 1786 

19(i0 

611.3 

83 

5410.61 

2088 ! 

1 1830 

1 2008 

6263 

84 

5541.77 

2138 

' 1874 

: 2057 

6415 

85 

5()74 . 50 

0 02189 

0 01919 

' 0 02106 

O.OOG5G8 

80 

5808.80 

2241 i 

1 19(i4 

> 215t» 

6724 

87 

5944.68 

2294 

2010 

; 220t> 

6881 

88 

0082.12 

2.347 

2057 

1 2257 

7040 

89 

0221 14 

2400 

2104 1 

1 2309 

7201 

60 

0301 73 

i 0 02455 1 

1 0 02151 I 

i 0 02360 

0 007364 

91 

6503 88 ! 

1 2509 1 

2199 

1 2414 

7528 

92 

6047 til 1 

25t>5 I 

2248 

i 2467 

7695 

93 

6792 91 i 

2621 i 

2297 

i 2521 

7863 

94 

6939 78 1 

2678 

2347 

; 2575 

80.33 

65 

7088.22 

0 02735 

0.02307 

1 0 02630 

0 008205 

96 

7238.23 

2793 

2448 

1 2t>8(i 

8378 

97 

7389.81 

2851 

2499 

2742 

8554 

98 

7542 96 

2910 

2651 

2799 

8731 

99 

7097 (>9 

2970 

2603 

2867 

8910 

160 

7853 98 

0 03030 

0.02656 

1 0 02915 

0 009091 
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CROSS-SECTION AND MASS OF WIRES (Continued) 
Metric Measure 

Diameierft are given in thousandths of a centimeter and area of section 
in square thousandths of a centimeter. 1 (cm/lOOO)^ = .000001 sq. cm 
For se<‘.tions and masses for diameters 1/10 or 10 times those of the table, 
divide or multiply by 100. 


Diam. in 
thousandths 
of a cm 

Cross-section 
in square 
thousandths 
of a cm 

Grams per meter 

Copper, 

density 

8.90 

Iron, 

density 

7.80 

Brass, 

density 

8.56 

Aluminum, 

density 

2.67 

10 

78 54 

0 0(i990 

0 06120 

0.06723 

0.02097 

11 

95 03 

08458 

07412 

08135 

02537 

12 

113 10 

. 100(>5 

08822 

09681 

.03020 

13 

132 73 

11813 

10353 

11362 

.03544 

14 

153 94 

13701 

! . 12008 

. 13177 

.04110 

15 

170 71 

0 1573 

0 1378 

0 1513 

0 04718 

10 

201 0(i 

1789 

1508 

.1721 

. 05368 

17 

220 98 

! .2020 

1770 

.1943 

.OtiOOO 

IH 

254.47 

2205 

1985 

.2178 

06794 

19 

283 53 

2523 

2212 

2427 

.07570 

20 

314 10 

0 2790 

0 2450 

0 2689 

0 08388 

21 

340 3() 

3083 

2702 

. 2965 

09248 

22 

380 13 

3383 

2905 

3254 

10149 

23 

415 48 

3698 . 

3241 

3557 

11093 

24 

452 39 

4020 

3529 

3872 

12079 

25 

490 87 

0 4309 

0.3829 

0 4202 

0 1311 

20 

530 93 

4726 

.4141 

.4545 

1418 

27 

572 5(» 

5090 

4466 

.4901 

1529 

28 

015 75 

5480 

.4803 

.5271 

.1644 

29 

000.52 

.5879 

5162 

.5654 

1764 

30 

700.80 

0 0291 

0.5514 

0 6051 

0 1887 

31 

754 77 

0717 

.5887 

.0461 

.2015 

32 

804.25 

. 7158 

. f.273 

. 0884 

.2147 

33 

855 30 

. 7612 

.0071 

.7321 

2284 

34 

907 92 

.8081 

7082 

7772 

.2424 

35 

9()2 . 1 1 

0 850 

0 7604 

0 8236 

0 2509 

30 

1017 88 

90(> 

. 7939 

. 8713 

.2718 

37 

1075 21 

957 

8387 

.9204 

2871 

38 

1134 11 

1.012 

8866 

.9730 

.3035 

39 

1194 59 

003 

9318 

1 0230 

.3190 

40 

1250.04 

1 118 

0 980 

1 076 

0 3355 

41 

1320 25 

.176 

1 030 

.130 

3525 

42 

1385.44 

233 

i .081 

.186 

.3699 

43 

1452 20 

.292 

! 133 

.243 

.3877 

44 

1520 53 

353 

1 186 

.302 

.4060 

45 

1590 43 

1 415 

^ 1.241 

1 301 

0.4246 

46 

1001 90 

479 i 

290 

423 

.4437 

47 

1734 94 

.544 

353 

.485 

.4632 

48 

1809.50 

.011 1 

.411 

.549 

.4832 

49 

1885 74 

.078 

471 

614 

.5035 

50 

1903 50 

1 748 

1 532 

1 681 

.5243 

61 

2042.82 

.818 

. 593 

763 

.5454 

62 

2123.72 

.890 I 

.667 

.818 

5670 

63 

2200.18 

904 ! 

.721 

.888 

.5891 

64 

2290 22 

2 038 

. 78() 

.960 

■KUOiai 
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CROSS-SECTION AND MASS OF WIRES (Continued) 
Metric Measure (Continued) 

Diameters are given in thousandths of a centimeter and area of section 
in square thousandths of a centimeter. 1 (cm/lOOO)^ = .000001 sq. cm. 
For sections and masses for diameters 1/10 or 10 times those of the table, 
divide or multiply by 100. 


Diam. in. 
thousandths 
of a cm 

Cross-section 
in square 
thousandths 
of a cm 

1 Grams per meter 

Copper, 
density 
' 8.90 

Iron, 

density 

7.80 

Brass, 

density 

8.56 

Aluminum, 

density 

2.67 

55 

2375 83 

2.114 

1.853 

2.034 

0.6343 

56 

2463 01 

.192 

.921 

.108 

.6576 

67 

2551.76 

.271 

.990 

.184 

.6813 

58 

2642 08 

.351 

2.061 

.262 

.7054 

59 

2733.97 

.433 

.132 

.340 

.7300 

60 

2827.43 

2.516 

2.205 

2.420 

0.7549 

61 

2922.47 

.001 

.280 

.502 

.7803 

62 

3019.07 

. 0S7 

.355 

.584 

.8061 

63 

3117 25 

.774 

.431 

i .668 

.8323 

64 

3216.99 

.863 

.509 

.760 

1 

.8589 

65 

3318.31 

2.953 

2.588 

2 840 

0 8860 

66 

3421.19 

3.045 

.669 

929 

.9135 

67 

3525.65 

.138 

.750 

3.018 

.9413 

68 

3631.68 

.232 

.833 

.109 

.9697 

69 

3739.28 

.328. 

.917 

.201 

.9984 

70 

3848.45 

3 420 

3.003 

3 295 

1.028 

71 

3959.19 

.524 

.088 

.389 

057 

72 

4071 . 50 

024 

176 

.485 

.087 

73 

4185 39 

725 

.265 

.583 

117 

74 

4300.84 

.828 

.355 

682 

.148 

75 

4417 SO 

3 932 

3 446 

3 782 

1 180 

76 

4530.40 

4 037 

.638 

883 

211 

77 

4656 03 

.144 

.632 

986 

.243 

78 

4778 3(i 

.253 

.727 

4 090 

.276 

79 

4901 07 

.362 

.823 

.177 

.309 

80 

6020 55 

4 474 

3 921 

4 303 

1 342 

81 

5153 00 

.686 

4 019 

411 

376 

82 

6281 02 

,700 

119 

.521 

.410 

83 

5410 01 

.815 

.220 

.631 

445 

84 

5541 77 

.932 

.323 

744 

480 

85 

6674 60 

5.050 

4 426 

4 857 

1 516 

86 

5808 80 

.170 

.631 

.972 

551 

87 

5944 68 

.291 

.637 

6.089 

.687 

88 

6082 12 

.413 

.744 

.206 

.624 

89 

6221 14 

.537 

.852 

.325 

.661 

90 

6361.73 

5 602 

4 962 

5 446 

1.699 

91 

6603.88 

.788 

6 073 

567 

.737 

92 

6647 01 

.916 

.185 

.690 

776 

93 

6792.91 

6.046 

.298 

.815 

.814 

94 

6939.78 

.176 

.413 

.940 

.853 

95 

7088.22 

0.309 

5.529 

6.068 

1 893 

96 

7238.23 

.442 

.646 

.196 

.933 

97 

7389 81 

.577 

.764 

.326 

.973 

98 j 

7642 96 

.713 

.884 

.457 

2.014 

99 

7697.09 

.861 

6.004 

.589 

.066 

100 

7853 98 

6 990 

6 126 

6 723 

2 097 
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RESISTANCE OF WIRES 

The following table gives the approximate resistance of various metallic 
conductors. The values have been computed from the resistivities at 20®C, 
except as otherwise stated, and for the dimensions of wire indicated. Owing 
to differences in purity in the case of elements and of composition in alloys, 
the values can be considered only as approximations. 


The following dimensions have been adopted in the computations. 


B. &S. 
gauge 

Diameter 

B. & S. 
gauge 

Diameter 

mm 

mils 

1 mil = 
.001 in. 

mm 

mils 

1 mil = 
.001 in. 

10 

2 588 

101.9 

26 

0 4040 

16 94 

12 

2 063 

80.81 

27 

0.3606 

14.20 

14 

1.628 

64.08 

28 

0.3211 

12.64 

16 

1.291 

60.82 

30 

0.2546 

10.03 

18 

1.024 

40.30 

32 

0 2019 

7.960 

20 

0 8118 

31.96 

34 

0.1601 

6.305 

22 

0 6438 

26 35 

36 

0 1270 

6.000 

24 

0.6106 

20.10 

40 

0.07987 

3.146 


B. & S. 
No. 

Ohms per 
cm 

Ohms per 
ft. 

B. & S. 
No. 

Oil ms per 
cm 

Ohms per 
ft. 

Advance (0®C) p = 48. X 10-« 
ohm cm 

Aluminum p « 2.828 X lO"* 
ohm cm 

10 

.000912 

0278 

10 

0000638 

.00164 

12 

00145 

.0442 

12 

0000855 

.00260 

14 

.00231 

.0703 

14 

.000136 

.00414 

16 

. 00367 

.112 

16 

.000216 

.00658 

18 

. 00583 

.178 

18 

.000344 

0105 

20 

. 00927 

.283 

20 

.000546 

.0167 

22 

0147 

.449 

22 

.000869 

0265 

24 

.0234 

.715 

24 

.00138 

.0421 

26 

0373 

1.14 

26 

.00220 

.0669 

27 

.0470 

1.43 

27 

.00277 

0844 

28 

.0693 

1.81 

28 

.00349 

.106 

30 

.0942 

2.87 

30 

.00565 

.169 

32 

.160 

4.57 

32 

.00883 

.269 

34 

.238 

7.26 

34 

.0140 

.428 

36 

.379 

11.6 

36 

.0223 

.680 

40 

.968 

29 2 

40 

.0564 

1.72 
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RESISTANCE OF WIRES (Continued) 


B. & S. 

Ohms per 

Ohms per 

B <feS. 

Ohm.s per 

Ohms per 

No. 

cm 

ft. 

No. 

cm 

ft. 

Brass p 

= 7.00 X 10- 

ohm crn 

Climav p 

= 87. X 10 

“8 ohm cm 

10 

000133 

. 00406 

10 

.00165 

0504 

12 

.000212 

. 00645 

12 

. 00263 

0801 

14 

. 000336 

.0103 

14 

.00418 

127 

lb 

. 000535 

0163 

16 

.00665 

.2(K1 

18 

. 000850 

0259 

18 

.0106 

.322 

20 

.00135 

.0412 

20 

.0168 

.512 

22 

.00216 

. 0665 

22 

0267 

.815 

24 

00342 

.104 

24 

0425 

1.30 

26 

. 00543 

.166 

26 

0675 

2.06 

27 

00686 

.209 

27 

0852 

2 60 

28 

00864 

263 

28 

107 

3.27 

30 

0137 

419 

30 

171 

5 21 

32 

0219 

666 

32 

272 

8.28 

34 

0348 

1 06 

34 

.432 

13 2 

36 

0552 

1 68 

36 

687 

20.9 

40 

140 

4 26 

40 

1.74 

62.9 

Constantan (0®C) p *= 

44 1 X 10 » 

Copper, annealed p ■= 1 724 X 10 • 


ohm cm 



ohm cm 


10 

. 000838 

0255 

10 

0000328 

.000999 

12 

.00133 

0406 

12 

.0000521 

00159 

14 

.00212 

.0646 

14 

0000828 

00263 

16 

00337 

103 

16 

000132 

00401 

18 

00536 

163 

18 

fK)0209 

00638 

20 

00852 

260 

20 

.000333 

0102 

22 

.0135 

.413 

22 

. 000530 

0161 

24 

.0215 

.657 

24 

.000842 

.0257 

26 

.0342 

1 04 

26 

.00134 

0408 

27 

.0432 

1 32 

27 

.00169 

0515 

28 

. 0645 

1 66 

28 

.00213 

0649 

30 

.0866 

2.64 

30 

. 00339 

.103 

32 

.138 

4 20 

32 

. 00538 

.164 

34 

.219 

6 67 

34 

.00856 

.261 

36 

.348 

10 6 

36 

0136 

415 

40 

.880 

26 8 

40 

0344 

1 05 

Eureka (0®(^) p = 47. X 10-» 
ohrn cm 

Excello ^ 

= 92 X 10 

" ohrn cm 

10 

.000893 

0272 

10 

00175 

.0533 

12 

.00142 

. 0433 

12 

.00278 

.0847 

14 

. 00226 

0688 

14 

00442 

.136 

16 

. 00359 

,109 

16 

.00703 

.214 

18 

.00571 

174 

18 

.0112 

341 

20 

.00908 

.277 

20 

.0178 

542 

22 

0144 

.440 

22 

0283 

.861 

24 

0230 

.700 

24 

.0449 

1 .37 

26 

0365 

1.11 

26 

0714 

2 18 

27 

0460 

1.40 

27 

.0901 

2.75 

28 

0580 

1 77 

28 

.114 

3.46 

30 

0923 

2 81 

30 

.181 

5.51 

32 

147 

4 47 

32 

.287 

8.75 

34 

233 

7 11 

34 

.457 

13.9 

36 

371 

11 3 

36 

.726 

22 1 

40 

938 

28.6 

40 

1 S4 

56.0 
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EESISTANCE OF WISES (Continued) 


B. & S. 

Ohms per 

Ohms per 

B. & S. 

Ohms per 

Ohms per 

No 

cm 

ft. 

No. 

cm 

ft. 

German silver p = 33. X 10~« [ 

ohm cm 

Gold p = 2.44 X 10- 

» ohm cm 

10 

.000627 

0191 

10 

.0000464 

.00141 

12 

000997 

.0304 

12 

.0000737 

.00226 

14 

00169 

0483 

14 

.000117 

.00367 

16 

00262 

0768 

16 

.000186 

00668 

18 

00401 

.122 

18 

.000296 

.00904 

20 

00638 

194 

20 

.000471 

.0144 

22 

0101 

309 

22 

000760 

.0228 

24 

.0161 

.491 

24 

00119 

.0363 

26 

.0266 

.781 

26 

.00189 

.0677 

27 

0323 

986 

27 

00239 

0728 

28 

0408 

1 24 

28 

.00301 

.0918 

30 

0648 

1 97 

30 

00479 

.146 

32 

103 

3 14 

32 

00762 

.232 

34 

.164 

4 99 

34 

0121 

.369 

36 

.260 

7.94 

36 

0193 

.687 

40 i 

.669 

t 20 1 

40 

.0487 

1.48 

Iron p 

=s 10. X 10 • ohm cm | 

Lead p 

« 22. X lO* 

' ohm cm 

10 

000190 

i 00679 

10 

000418 

.0127 

12 

.000302 

! 00921 1 

12 

.000666 

.0203 

14 

000481 

1 0146 

14 

00106 

.0322 

16 

000764 

0233 

16 

.00168 

.0612 

18 

00121 

0370 

18 

.00267 

0816 

20 

00193 

0689 

20 

.00426 

.130 

22 

00307 

.0936 

22 

00676 

206 

24 

.00489 

.149 j 

24 

.0107 

.328 

26 

00776 

.237 

26 

.0171 

.621 

27 

.00979 

.299 

27 

.0216 

667 

28 

.0123 

.376 

28 

0272 

.828 

30 

.0196 

698 

30 

0432 

1.32 

32 

.0312 

.962 

32 

0687 

2.09 

34 

0497 

1 .61 

34 

109 

3.33 

36 

.0789 

2.41 

36 i 

.174 

6.29 

40 

.200 

6 08 

40 1 

.439 i 

13.4 

Magnesium p = 4.6 X 10~* ohm cm 

Manganin p = 44. X lO"* ohm cm 

10 

0000874 

00267 

10 

1 .000836 

0266 

12 

.000139 

.00424 

12 

00133 

0406 

14 

.000221 

.00674 

14 

.00211 

.0644 

16 

.000361 

.0107 

16 

! .00336 

.102 

18 j 

000669 

.0170 

18 

00636 

.163 

20 

.000889 

.0271 

20 

00860 

259 

22 1 

00141 

.0431 

22 

, .0136 

.412 

24 1 

.00226 

.0686 

24 

.0216 

.666 

26 

.00367 

.109 

26 

.0342 

1.04 

27 

.00461 

.137 

27 

.0431 

1.31 

28 

.00668 

.173 

28 

.0643 

1 66 

30 

.00903 

.276 

30 

.0864 

2 63 

32 

.0144 

438 

32 

.137 

4.19 

34 

. 0228 

696 

34 

.218 

6.66 

36 

.0363 

1 11 

36 

.347 

10.6 

40 

.0918 

2 80 

40 

.878 

26.8 
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RESISTANCE OF WIRES (Continued) 


B. & 8. 

Ohms per 



Ohms per 

B & S. 

Ohms per 

Ohms per 

No. 

cm 



ft. 

No. 

cm 


ft. 

Molybdenum p = 5 7 

X io-« 

Monel Metal p = 42 

X 

io-« 


ohm cm 





ohm cm 



10 

000108 



00330 

10 

. 000798 


0243 

12 

000172 



. 00525 

12 

00127 


0387 

14 

000274 



. 00835 

14 

00202 


0615 

16 

000435 



0133 

16 

00321 


0978 

18 

000693 



0211 

18 

.00510 


156 

20 

00110 



.0336 

20 

00811 


247 

22 

.00175 



0534 

22 

0129 


393 

24 

00278 



0849 

24 

0205 


625 

26 

. 00443 



.135 

26 

.0326 


994 

27 

00558 



170 

27 

.0411 

1 

25 

28 

. 00704 



235 

28 

0519 

1 

58 

30 

0112 



.341 

30 

0825 

2 

51 

32 

0178 



542 

32 

131 

4 

00 

34 

0283 



863 

34 

209 

6 

36 

36 

0450 



1 37 

36 

331 

10 

1 

40 

114 



3 47 

40 

838 

25 

6 

Nichrome 

p = 100 X 

10 

ohm cm 

Nickel p 

= 78X10 

® ohm cm 

10 

00190 



0579 

10 

000148 


00452 

12 

00302 



0921 

12 

000236 


00718 

14 

00481 



.146 

14 

000375 


0114 

16 

00764 



233 

16 

000596 


0182 

18 

0121 



370 

18 

000948 


0289 

20 

0193 



589 

20 

00151 


0469 

22 

0307 



936 

22 

00240 


0730 

24 

.0489 



1 49 

24 

00381 


116 

26 

0776 



2 37 

26 

00606 


185 

27 

0979 



2 99 

27 

00764 


233 

28 

123 



3 76 

28 

00963 


294 

30 

. 196 



5 98 

30 

0153 


467 

32 

312 



9 52 

32 

0244 


742 

34 

497 



15 1 

34 

0387 

1 

18 

36 

789 



24 1 

36 

0616 

1 

88 

40 

2 00 



60 8 

40 

156 

4 

75 

Platinum 

P - 10 X 

10 

• ohm cm 

Silver (18°C) p = 1 629 X 
ohm cm 

10 « 

10 

000190 



00579 

10 

.0000310 


000944 

12 

000302 



00921 

12 

.0000492 


00150 

14 

000481 



0146 

14 

0000783 


00239 

16 

000764 



0233 

16 

000124 


00379 

18 

00121 



0370 

18 

.000198 


00603 

20 

00193 



0589 

20 

.000315 


00959 

22 

.00307 



0936 

22 

000500 


0153 

24 

00489 



. 149 

24 

000796 


0243 

26 

00776 



237 

26 

00126 


0386 

27 

00979 



299 

27 

00160 


0486 

28 

0123 



376 

28 

00201 


0613 

30 

0196 



598 

30 

00320 


0975 

32 

0312 



952 

32 

00509 


155 

34 

0497 



1 61 

34 

00809 


247 

36 

1 0789 



2 41 

36 

0129 


392 

40 

200 



6 08 

40 

. 0325 


991 


201 i 



RESISTANCE OF WIRES (Continued) 


B. & S. 
No. 

Ohms per 
cm 

Ohms per 
ft. 

B. &S. 
No. 

Ohms per 
cm 

Ohms per 
ft. 

Steel, piano wire (0®C) 

Steel, invar (35 % Ni) 

p = 11.8 X 10 • ohm cm 

p = 81. X 10“* ohm cm 

10 

000224 

.00684 

10 

.00154 

.0469 

12 

.000367 

.0109 

12 

.00245 

.0746 

14 

000567 

.0173 

14 

.0d389 

.119 

16 

.000901 

0275 

16 

.00619 

.189 

18 

.00143 

.0437 

18 

.00984 

.300 

20 

.00228 

.0695 

20 

.0156 

.477 

22 

.00363 

.110 

22 

.0249 

.758 

24 

.00576 

.176 

24 

.0396 

1.21 

26 

.00916 

.279 

26 

.0629 

1 1.92 

27 

.0116 

.352 

27 

.0793 

2.42 

28 

.0146 

.444 

28 

.100 

3.05 

30 

.0232 

.706 

30 

.159 

4.85 

32 

.0368 

1 12 

32 

253 

7.71 

34 

0586 

1 79 

34 

.402 

12.3 

36 

.0931 

2 84 

36 

.639 

19 5 

40 

236 

7.18 

40 

1.62 

49.3 

Tantalum 

p = 15 5 X 10 « ohm crn 

Tin p = 

^ 11 5 X 10-« 

ohra rin 

10 

000295 

00898 

10 

000219 

.00666 

12 

. 000468 

.0143 

12 

000348 

.0106 

14 

.000745 

.0227 

14 

.000553 

.0168 

16 

.00118 

.0361 

16 

,000879 

.0268 

18 

00188 

.0574 

18 

00140 

.0426 

20 

00299 

.0913 

20 

00222 

.0677 

22 

00476 

.145 

22 

00353 

.108 

24 

00757 

.231 

24 

.00562 

.171 

26 

.0120 

.367 

26 

00893 

.272 

27 

0152 

.463 

27 

.0113 

.343 

28 

0191 

.583 

28 

.0142 

.433 

30 

0304 

928 

30 

0226 

.688 

32 

0484 

1 47 

32 

0359 

1.09 

34 

0770 

2 35 

34 

0571 

1 74 

36 

122 

3.73 

36 

.0908 

2.77 

40 

.309 

9.43 

40 

230 

7 00 

Tungsten p = 6.51 X 10~® ohm cm 

Zinc (0®C) 

p = 5 75 X 10 • ohm cm 

10 

000105 

.00319 

10 

.000109 

.00333 

12 

000167 

. 00508 

12 

.000174 

.00530 

14 

000265 

. 00807 

14 

.000276 

.00842 

16 

.000421 

.0128 

16 

.000439 

.0134 

18 

.000669 

.0204 

18 

.000699 

.0213 

20 

.00106 

.0324 

20 

.00111 

.0339 

22 

.00169 

.0516 

22 

.00177 

.0538 

24 

.00269 

.0820 

24 

.00281 

.0856 

26 

00428 

.130 

26 

.00446 

.136 

27 

00540 

.164 

27 

.00563 

.172 

28 

00680 

.207 

28 

.00710 

.216 

30 

0108 

.330 

30 

.0113 

.344 

32 

0172 

.524 

32 

.0180 

.547 

34 

.0274 

.834 

34 

.0286 

.870 

36 

.0435 

1.33 

36 

.0454 

1.38 

40 

.110 

3.35 

40 

1 

.115 

1 

3.50 
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FUSING CURRENTS FOR WIRES 


Owing to the influence of various factors which control the 
rate of loss of heat energy the following values can he considered 
only as approximations. 




i 

Fusing current in amp. 


tJauj^e No 

Diameter 





A w (;. 

inehen 

(u 

1 

j lai 

F use 






Hire 

43 

0 0021 

1 



1 

! 

41 

.0020 

1 

1 


j 

39 

0035 

! 2 




38 

.0040 


2 



37 

.0045 

1 d 


1 


35 

0050 

4 

3 



34 

0003 

5 

4 



33 

0071 



2 


32 

0080 





30 

0100 

10 


3 

1 7 

28 

0120 

15 

10 i 

1 


27 

0142 



5 


20 

0159 

20 

15 



25 

0179 

25 




24 

0201 

30 

20 

10 

4 9 

23 

022t> 

35 

25 



22 

.0253 

40 

30 



21 

0285 

45 

35 

15 


20 

032 

00 

40 

1 

9 0 

19 

03t) 

! 70 

50 

20 

11.3 

18 

040 

! 80 

m 

i 25 

13 3 

17 

045 

100 

70 

30 


10 

051 

120 

90 

35 

! 19 8 

15 

057 

140 

100 

45 


14 

004 

100 

120 

50 

254 

13 

.072 

200 

100 

(K) 

32 

12 

081 

225 

180 

70 

39 1 

11 

091 

275 

200 

90 


10 

102 


225 

100 

54 1 

9 

1 14 1 


275 

120 

! 03 . 1 

8 

128 1 



140 

1 81 1 

7 

144 ! 



100 

* 90 0 

() 

.102 i 



2(K) 

110 7 

5 

182 ! 



225 

132 1 

4 

204 j 



275 

154 7 



FUNDAMENTAL DATA RELATING TO SIEVES OF THE STANDARD SCREEN SCALE 

From “Report of Committee on Standards/* A.C.S. Year Book, 1921-1922 


DATA FOR SllSVES 


Mesh 
per inch 

CDOsCC<lOOOQOOiNOO‘Ot-CSIN«D»CCCC6t»^I^»fl*0 

_i^,_,_4C>icjNWcc'^«o«c»^i»ow^<ooeojj-£j 

,_,rH r-ti-HWMWCQ 

Mesh 
per cm. 

M w r- »o 

,Hi-ii-ii-HC<iNcsicoco'^iotoi>coo5^MiO»0'^OJ'^ot^<c<ooseooi5 

Tolerance in 
maximum 
opening, 
per cent 

0000000000000»C)»0»010»0»0000000000©OQ 

Tolerance in 
wire 

diameter, 
per cent 

lO ^ »c ic »ti o lo ic »o “ti I* ‘“t ‘O ‘'j c o o c c o ‘O o ‘O ‘C *0 

Toler? nee in 
average 
opening, 
per cent 


Wire 

diameter, 

inches 

0.073 

0 065 

0 057 

0 050 

0 044 

0 040 

0 036 

0 033 

0 030 

0 027 

0 024 

0 021 

0 0187 

0 0165 
0.0146 

0 0129 

0 0113 

0 0098 

0 0085 

0 0074 

0 0064 
0.0055 
0.0047 
0.0040 
0.0034 

0 0029 

0 0025 

0 0021 

0 0018 
0.0016 
0.0014 

Wire 

diameter, 

millimeters 

xc^^oosc>^«>'^wcc«c»-^o 

»Cif5iCI>.(NM<NrJ<cOO5^rJ«X!NI-rCO5»OMXC>’^^p00{:-«Dj£5^^W 

00©'^C^i-<OOSOOt>-«0?D»0'^'^eOCOC^C^(Ni-H^»-H*H*HOOOOOCO 

^^,_i,_^,-J_iodoooooooooodddodoooooooo 

Sieve 

opening, 

inches 

0.315 

0.265 

0 223 
0.187 

0 157 
0.132 
0.111 
0.094 
0.079 
0.066 

0 0557 
0.0468 
0.0394 
0.0331 
0.0278 

0 0234 

0 0197 

0 0166 

0 0139 
0.0117 
0.0098 

0 0083 

0 0070 
0.0059 
0.0049 
0.0041 
0.0035 
0.0029 
0.0025 
0.0021 
0.0017 

Sieve 

opening, 

millimeters 

O(NCCC0O©e0«OX»-'0>Q'»*<’^05OC^»0O^^I>*'^CMOQ05»CPjC^ 
§|.,5d>,Oe*DXCCO«0^’^OXt^‘^5‘C'^C0C0N01*— <»^»^»^00000 

X©drtiTt<CO(N<NCS|»-I»-«r^»-^OOOOOodddoOOCOOOOO 

Sieve 

No. 

S«;?^u,er.®02j;s«ggg«o«ggoggg§g|ogg 




ACCELERATION DUE TO GRAVITY, LAT ITUDE, LONGITUDE AND ELEVATION 

Station I Latitude Longitude Elevation, g 

° ' ° ' meters cm/sec* 

[TED States 


GEAVITY, LATITUDE, LONGITUDE 
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ACCELERATION DUE TO GRAVITY, LATITUDE, LONGITUDE AND ELEVATION (Cont.) 


GRAVITY, LATITUDE, LONGITUDE (Continued) 
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GRAVITY, LATITUDE, LONGITUDE (Continued) 
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ACCELERATION DUE TO GRAVITY, LATITUDE, LONGITUDE AND ELEVATION (Cent.) 


GRAVITY, LATITUDE, LONGITUDE (Continued) 



2622 


ACCELERATION DUE TO GRAVITY AND LENGTH 
OF THE SECONDS PENDULUM 

For Ska Lkvkl at Various Latitudes 

Hawed on the formula of the U. S. Coast and Geodetic Survey. The 
jeriRth of the simple pendulum whose period is two seconds, that is which 
beaLs seconds, is computed m eac*h ca.se from the correspcmding value of the 
H<*celeration. 


l^iititude 

Acceleration due to gravity 

1 Lencth of .secoiuis pendulum 

o 

cm/.sec 2 

ft. /sec. 2 

1 

cm 

. 

in. 

0 

978 039 

t 32 0878 

99 0961 

39 0141 

5 

978 07S 

32 0891 

99 1000 

39 0157 

10 

978 195 

! 32 0929 

99 1119 

39 0204 

15 

978 384 

32 0991 

99 1310 

39 0279 

20 

978 041 

1 32.1076 

99 .'1571 

39 0382 

25 

978 960 

32 1180 

99 1894 

39 0509 

30 

979 329 

32.1302 

99 22t>8 

39 0650 

31 

979 407 

32 1327 



32 

979 487 

1 32 1353 



33 

979 569 

j 32.1380 



34 

979 652 

i 32 1407 



35 

979 737 

32 1435 

99 2681 

39 0819 

36 

979 822 

32 1463 



37 

979 908 

! 32 1491 



38 

979 . 995 

j 32.1520 



39 

980 083 

j 32 1549 



40 

980 171 

i 32 1578 

99 3121 

39.0992 

41 

980 261 

! 32 1607 



42 

980 350 

1 32 1636 



43 

980 440 

( 32 I66ti 



44 ! 

980 531 

1 32 1696 



45 

980 621 

f 32 1725 

99.3577 

39.1171 

46 

980 711 1 

[ 32.1755 



47 

980 802 j 

32 1785 



48 

980 892 

! 32.1814 

1 

I 

49 

980 981 

32.1844 



50 

981 071 

32 1873 

; 99 4033 

39 1351 

51 

981 159 

32 1902 



52 

981 247 

32.1931 



53 

981 33«i 

32 1900 



54 

981 422 

32.1988 



55 

981 507 

32 2016 

99 4475 

39 . 1525 

56 

981 592 

32 2044 



57 

981 675 

32.2071 



58 

981 . 757 

32.2098 



59 

981 . 839 

32.2125 



tiO 

981.918 

32 2151 

99 4891 

39 . 1689 

65 

982 288 

32 2272 

99 5266 

39 1830 

70 

982 ti08 

32 2377 

99 5590 

39 1904 

75 

982 8()8 

32.2403 

99.5854 

39.2008 

80 

083 059 

1 32.2525 

99.6047 

39 2144 

K5 

983 178 

i 32.2504 

99.6168 

39 2191 

90 

983 217 

1 32.2577 

99.6207 

39.2207 


2623 



ACCELERATION DUE TO GRAVITY 

Free Air Oorreotion von Altitude 

— 0.0003086 cm/sec. Vna for altitude in meters. 

— 0.000003086 ft./sec.Vft. for altittide in feet. 


Altitude 

Correction 

meters 

cm/sec.® 

200 

-0.0617 

300 

.0926 

400 

.1234 

500 

.1543 

600 

.1852 

700 

.2160 

800 

. 2469 

900 

2777 


Altitude 

Correction 

feet 

ft. /sec.® 

200 

-0.000617 

300 

000926 

400 

.001234 

500 

001543 

tXX) 

.001852 

700 

.002160 

800 

.00246*1 

900 

002777 


DATA IN REGARD TO THE EARTH 

Kquatoiial radius, 6,378,388 meters. 3,963.34 miles. 

Polar radius, 6,356,911.946 meters, 3,949.99 miles. 

Radius of .sphere having same volume, 6,371,221.3 meters, 3,958.89 miles. 
Quadrant of the equator, 10,019,148.4 meters, 6,225.60 miles. 

Quadrant of the meridian, 10,002,288.3 meters, 6,215.12 miles. 

I® latitude at the equator = 68.70 miles. 

1° latitude at the pole = 69 41 mile.s. 

Mean density of the earth, 5 522 g/em®, 344.7 Ib./ft ® 

Mass of the earth, 5.983 X lO'-** kg, 6 595 X 10®' tons. 

Mean surface density of the continents, 2 67 g/cni®, 166 7 lb. /ft.® 

Mean linear velocity of the earth in its orbit. 29.77 km/.sec., 18.50 mi /sec. 
Mean linear velocity of rotation of the surface at the equator. 0 465 
kin/sec., 0.289 mi. /sec. 

J.and area, 148.847 X 10» km®, 57.470 X 10« sq. mi. 

Ocean area, 361 254 X 10« km®, 139.480 X 10« so. mi. 

Highest mountain, Elverest, 8840 meters, 29,(X)3 ft. 

Greatest sea depth, 10,430 meters, 34,219 ft. 

Thermal gradient of the eaith, higher at inciea.sing depths, 30® G per km, 
48° C per mi. (uncertain). 

Mean distance to the sun, 149,500,000 km oi 92,900, OtX) mi. 

Mean distance to the moon, 384,393 km «>i 238,854 mi. 

Chemical Composition of the Earth, Including the 
Atmosphere 


Arrangeii in order of abundance 


Element 


' Edeinent 1 

1 

1 % 

0 

4ti 43 

** 

0 130 

Si 

27 77 1 

H 

.127 

A1 

8 14 

Mn 

096 

EV 

5 12 

F 

077 

Ga 

3.63 

(3 

055 

Na 

2.85 

S 

.052 

K 

2.60 

, Ba 

.048 

Mg 

2 09 

I c 

.027 

Ti 

0 029 

i 

018 



j Total t»f all others 

111 
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Velocity of Seismic Waves 


Depth 

km 

Longitudinal or 
condensational 
kln/sec. 

Transverse or 
distortional 
km/sec. 

0-20 

5 4-56 

3 2 

20-45 

6.25-6 75 

3 5 

1300 

12 5 

0 9 

2400 

13.6 

7 5 


DATA CONCERNING TH(E SOLAR SYSTEM 



Mass 1 

Distance from Sun 

Sidereal 

Mean 

Body 



1 period, 
j days 

specific 

gravity 

Earth = 1 j 

km 

miles 

Sun 

329390 



j 

1 42 

Mercury 

0 0549 

58 X 10« 

30 0 X 10* i 

i 87 97 

5 01 

\ enus 

0 8073 

108 X 10« 

07 1 X 10*^ 

1 244 70 

5 10 

Kaith 

1 000 

149. X 10« 

92.9 X lOr 

306 2ti 

5 52 

Maib 

0 106.5 

228 X 10« 

141 7 X 10* 1 

080 98 

3 95 

•lupitet 

314 5 

778 X 10* 

48.3 4 X 10* 

4332 69 

1 34 

.Saturn 

94 07 

1420 X 10* 

886 1 X 10* 1 

10759 20 

0 09 

(’ramis 

14 40 

2809 X 10* 

1782.7 X 10* 

30085.93 

1 30 

Neptune 

16.72 

4495 X 10* 

2793 1 X 10* 

00187 04 

1 .30 

Pluto 


5900 X 10* 

3006 1 X 10* 

90885. 


-Moon 

0.01228 

*38 X 10^ 

*23.0 X 10* 

27 32 

.3 36 

Body 

Diametei 

Acceleration due to 
gravity at surface 

1 

I Albedo 

! visual 

kin 

{ miles 

j em/see - 

I ft /s«.c. ’ 


1 

1 

Sun 



27440 

i 900 3 


Mercuiy 

5140 

3194 

392 

12 9 

0 0t>9 

\ eiuhs 

12()20 

7842 

882 

' 28 9 

..59 

Kaith 

Mars 

12756 

6860 

7920 

4203 

980 

392 

32 2 

12 9 

.154 

.lupiter 

143000 

89229 

204t» 

8() 8 

.50 

Saturn 

120600 

74937 

1170 

38 r, 

03 

l^ranus 

53400 

,33181 

980 

32 2 

03 

Neptune 

49700 

30882 

980 

32 2 

73 

.Moon 



107 

.5 47 

07.1 


ATMOSPHERIC AND METEOROLOGIC AL DATA 

Total mass of the atmospliere, estimated !)y Ekholm, 5.2 X K, 
1 1 4 X 10‘8 pounds, 5.70 X 10^^ tons. 

Kvidence of extent: t^^iliKht, 0.3 km, .39 mi.; meteors, 200 km, 124 mi.; 
aurora 44-3f>0 km, 27-224 mi 

Height if homogeneouh at noiiiml atmospheric pressure. 7991 m. 4.905 ml. 
Composition of the atmospheie, mean peicentage by volume, at sea levid, 
<»f the dry air components. 


Nj 




O 2 




A 




CO 2 




* Distance to Earth. 
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Variation of Composition of the Atmosphere with 
elevation. Percentage Distribution by Volume. 

(Humijhrey.s) 


Km 

Ml. 

A 

N 

HsO 

O 

COi 

H 

li« 

100 

02 


2 95 

0.05 

0 11 


95.58 

1 .31 

50 

31 

6 i2 

8G 78 

0 10 

10 17 


2 76 

0 t»7 

20 

12 

0 59 1 

! 81 24 

0 02 

18 10 

0 01 

0 04 


11 

(> 8 

0 94 

78 02 

0 01 

1 20 09 

0 0.3 

0 01 



Variation of Temperature, Pressure and Density of the 
Atmosphere with Altitude 

Compiled by Hiimphifys 


Elevation 


Stimmex 


Winter 


Km 

j Ml. 

Temp. 

°C 

Pres- 
sure 
mm 
of Hg. 

Density, 
dry air 
g/cm^ 

'i'emp. 

®(; 

Pres- 

sure 

rnm 
of Ilg. 

Density, 
dry air 
g/cin-' 

20 0 

12 

4 

-51 

0 

44 ] 

0 000092 

-57 


39 

5 

0 000085 

19 0 

11 

8 

-51 

0 

51 5 

0001 OS 

— ,37 


46 

3 

000 100 

18.0 

1 1 

2 

-51 

0 

GO 0 

000126 

-57 

0 

54 

2 

000117 

17 0 

10 

6 

-51 

0 

70.0 

000146 

' -57 

6 

63 

5 

000137 

16 0 

9 

9 

-61 

0 

81 7 

000171 

1 -57 

0 

74 

0 

0001 tKI 

1.5 0 

0 

.3 

-51 

0 

95 3 

000199 

1 -57 

0 

87 

1 

000187 

14 0 

8 

7 

-51 

0 

111 1 

.000232 

-57 

0 

102 

1 

000220 

1.3 0 

8 

1 ! 

-51 

0 

120 6 

000270 

- 57 

0 

119 

5 

000257 

12 0 

7 

5 1 

-51 

0 

151 2 

.000316 

-57 

0 

140 

0 

.000301 

11.0 

6 

8 1 

-49 

5 

176 2 

.000366 

-57 

0 

164 

0 

000353 

10.0 

t) 


-45 

5 

205 1 

.000419 

- 54 

,3 

192 

0 

000408 

9 0 

5 

6 

-37 

8 

237 8 

000470 

-49 

r> 

1 224 

1 

00046»> 

8 0 

5 

0 

-29 

7 i 

274 3 

.000524 

-43 

0 

1 2(>0 

6 

000626 

7 0 

4 

3 

-22 

, 1 

314 9 

.000583 

- 35 

4 

1 301 

6 

000590 

6.0 

3 

7 1 

1 -15 

1 

300 2 

000649 

-28 

1 

347 

5 

0004>5'J 

5.0 

3 

1 i 

i - 8 

9 ! 

410 6 

.000722 

-21 

2 

398 

7 

.000735 

4.0 

2 

5 1 

I - 3 

0 

406 6 

000803 

- 15 

0 

455 

9 

000821 

3 0 

1 . 

,9 1 

1 -1- 2 

4 

528 9 

000892 

- 9 

3 

519 

7 

000915 

2 6 

1 

6 ! 

1 f a 

0 

502 5 

000942 

- h 

7 

554 

3 

000967 

2.0 

1 


1 7^ 

.5 

598 0 

000990 

4 

7 

590 

8 

001023 

1.6 

0 

9 ! 

f-10 

0 

035 4 

001043 j 

- 3 

0 

629 

6 

001083 

1.0 

0 

6 

' f 12 

0 

074 8 

001 100 

. - 1 

3 

670 

6 

.001146 

0 5 

0 

3 

fl4 

5 

716.3 

.001157 i 

1 0 

0 

714 

0 

001215 

0 0 

0 

0 

^ ] .5 , 

u 

700 0 

001223 

' < 0 

7 

760 

0 

001290 


Atmospheric electricity 

Normal potential gradient: 

Over land, ti7 to 317 volta/ra. 

Over sea, 128 volts/m. 

Potential gradient at Earth’s surface beneath tlnimlcr cloud, 1 X 10*voltt/m 
Quantity diBcharged by lightning flash, 10 50 i'uiiloiiibs. 

Energy of flash, 1 X 10’’ ergs. 

Potential diflference between discharge points, 1 X 10* volts. 

Angular Radius of Halos and Rainbows 


Coronae due to small water drops . 1° to 10® 

Small halo, due to tiO® angles of ie»* nystals 22® 

barge halo, due to 90® angles of ice erystnls 4ti® 

Rainbow, primary 41° 20' 

Rainbow, secondary. 52° 15' 


Solar Constant 

The energy falling on one sq. cm area at norinul incidence equals 1 92 sntall 
calories per minute. 
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MOLECULAR CONSTANTS 

The following gives the arithmetical average veloc*ity, the 
m(‘an free path, inoleeiilar diameter and collision frequency for 
the temperatures indic.aled and at standard pressure, 760 mm 
Hg. except as otherwise stated. 


Gas 

Average velocity 
in cm/.sec. 

1 

trG j 20’ r 

! 

Mean free path in ern at 75 cm Hg. 

Boltzmann j Meyer 

o°r 

20’’ G 

20“ G 

\ir 

447X 102 

1 46:1X102 




Ammonia. 

583 

1 604 

5 02X10 « 

6 60X10 « 

5 83X10 » 

Argon 

381 

:195 

8 08 

9 88 

S 73 

('arbon monoxide 

454 

! 471 

8 46 

0 23 

8 16 

t 'arbon dioxide 

362 

I 376 

5 56 

6 15 

:> 44 

Helium 

1208 

■1252 

25 25 

27 45 

33 10 

Hydrogen 

1606 

,1755 

16 00 

17 44 

15 40 

Krypton 

26:1 

272 

0 5 



Mercury 

170 

176 


(14 70) 

(13 Oj 

Neon 

5:is 

557 




Nitrogen . 

454 

471 

8 50 

Q 2“ 

H 21 

( Kygen 

425 

! 440 

9 05 

0 03 

, 8 7S 

ater vapor 

566 

’ 587 




Xenon 

210 

• 218 

5 6 




Mftipoular diameter, cm 


( 'ollLsion 


Ga^ 

1 frequency 

1 20" (• 

1 

1 

, From 
' viscrosity 

' From van 
der W'aal’H 
equation 

' From 
j heat 

I ciuiductivity 

Ammonia 

1 

i 0150X 10« 

i 

2 97X 10 « 

3 OSX 10 


Argon. . .. 

4(KK) 

, 2 88 

! 2 04 

2 86X 10 ^ 

( 'arbon monoxide 

5l(XI 

1 3 19 

' 3 12 


Carbon dioxide 

6120 

I 3 34 

1 3 23 

3 40 

Helium . 

4540 

1 1 00 

1 2 65 

2 30 

Hydrogen 

KKNMl 

1 2 40 1 

1 2 34 

2 32 

Krypton 



i(3 60) 

3 14 

Mercury 


1 ”■ 

1 3 01 


Nitrogen 

5070 

1 3 15 

3 15 

3 53 ' 

( )xygen 

44;t0 

1 2 98 

! 2 92 


Xenon 



4 02 

3 42 ' ' 


NUMBER OF MOLECULES IN A GRAM-MOLECULF 


Perrin, 1909-11 6.2 XlO^* 

Perrin (Brownian luoveinent ) 6,85 

Millikan, 1910 6.2 

Millikan, 1917 6.06 


MASS OF THE HYDROGEN ATOM 

1.6617X10-«g 
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effective BADn OF ATOMS 

Vtilues given have been computed by GohlHchinidt on the basis of empirical 
assumptions or by Pauling on the baMis of wav^e-mechanics. The lattt‘i 
values are in bold-faced type. Values considered non-typi(;al are in 
parenthesis. 

Condensed from a compilation by Wlieiry, American Mincralog 14 , .i-l, 
1929. 



2028 





EFFECTIVE BAMI OF ATOMS (Continued) 


Element 

Charge 

Radius 

Angstrom 

Element 

Charge 

(la 

0 

1.33 

Mn 

0 


-|-3 

0.62 


+2 

(Id 

+3 

1.11 


+4 

(le 

0 

1.22 



+4 

0.44 

0.53 

Me 

+7 


-4 

2.72 

0 

H 

-1 

2.08 


+4 

+6 

He 

0 

(0.93) 

N 

0 

Hf 

0 

1.66 

+5 

iig 

0 

1.46 


-3 



1.49 

Na 

0 


+2 

1.10 


+ 1 



1.12 


Ho 

+3 

1.05 

Nd 

+3 

J 

0 

1.36 

Ne 

0 


+5 

1.40 

0.94 

Ni 

0 


! +7 

0.50 


4-2 



2.16 


+3 


1 

i 2.20 


In j 

0 

1.45 

0 

0 



1.62 


+6 

1 

+3 

1 0.81 


— 2 


! 

i 0.92 



Ir 

0 

1.35 

Os 

0 


+4 

1 

0.64 


+4 


0.66 


K 

0 

2.23 

13 

0 

+5 

-3 

Kr 

+ 1 

0 

1.33 
i (1.69) 

r 

La 

+3 

1.15 

Pb 

0 



1 .22 

+2 

Li 

0 

1.56 




-j-l 

0.60 


+4 



0.78 


-4 


0 

1.62 

Pd 

0 

+2 

0.65 

Pr 

+3 



0.78 


+4 


Radius 

Angstrom 


I 1.29 
0.80 
I 0.91 
I 0.50 
0.52 
0.46 

1.36 
0.66 
0.62 
0.71 
0.11 

I. 71 
1.86 
0.95 
0.98 

I 1.15 

II. 12) 
1.24 
0.69 
0.78 
0.35 
0.60 
0.09 
1.32 
1.40 

: 1.30 

! 1.34 

I 0.65 
0.67 
0.93 
0.34 
2.12 
1 .74 
1.21 
1.32 
0.84 

2.15 

1 .37 

1.16 
0.92 
1.00 
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EFFECTIVE RADII OF ATOMS (Continued) 


Element 

Cliai ge 

Radius 

Angstrom 

Element 

Charge 

Radiu.s 

Angstroii' 

Pt 

~0 

1.38 

Te 

0 

1.33 

Rh 

0 

2.36 



1.43 

+ l 

1.48 


+4 

0.81 


1 .49 



0.89 

Ph 

0 

1.34 

1.35 


4-6 

-2 

0.56 

2.03 



0.69 



*.21 

Hu 

0 

1.27 

'Hi 

0 

l.SO 


1.34 



1.82 



0.63 


+4 

1.02 


0.65 



1.10 

S 

0 

1.02 

'I'i 

0 

1 49 


1.04 


+4 

0 64 


-hb 

0.29 



0.68 



0.34 

T\ 

0 

1.99 


-2 

1 74 


+1 

1 .44 



1.84 



1 51 

Sa, Sill 
Sb 

+3 

0 
+ 3 

1.13 

1.34 

0.90 

'I'lii 

+3 

+3 

0.95 

1 05 

1 04 


-4-‘) 

0.62 

i: 

-f4 

0 . 9 # 


-3 

2.45 



1.05 

Sc 

0 

! 1 51 1 

t V 

0 

1.32 

+3 

0.81 

1 

f4 

0.59 



0.83 



0 61 

Se 

0 

; 1.13 ! 

i 

4-5 

0.59 


: 1 17 ; 

W 

0 

1 37 


+0 

0.42 


+4 

0.66 


-2 

1 91 



0.6S 



1.98 


+6 

0 88 

Si 

0 

1.18 

\r 

0 

(1 90 

+4 

0.39 


+3 

0.93 



0.41 : 


1 .06 


-4 

2.71 

Vb 

l'3 

1 .00 

Sn 1 

1 

i 

i +4 

, 1.40 , 

0.71 

Zn 

0 

1.31 

1 3-4 


: -4 

2.94 


4-2 

0.74 

Sr 

b 

1.95 


0.83 


; +2 

1.13 

1.27 

Zr 

0 

1 60 

1 62 

Ta 

0 

1.42 


1 4-4 

0.80 



1.44 


0 89 


+3 

1.09 

1 .\ H , 

4-1 

1.42 

1 



1 


1 . 59 
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NEW TABLE OF VALUES OF THE GENERAL PHYSICAL CONSTANTS 

Ratmond T. Birge, Reviews of Modern Physics 13, 233, 1941 

Table A. Principal Constants and Ratios* 


PHYSICAL CONSTANTS 
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M Planck constant .h (see Table C). 



NEW TABLE OF VALUES OF THE GENERAL PHYSICAL CONSTANTS (Continued) 

Table A'. Atomic Weights 


PH'irSIOAl. CONSTANTS (Continued) 
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- — ^ j ijAViti w vcaiv I 

N = 14.00740 i 0,00012 (from physical scale) 

N' = 14.0086 i 0.0007 (direct observation) 

Na = 22.994 i 0.003 Cl = 3.).4.')7 + 0.001 

Ca = 40.080 i O.OOo Ag = 107.880 1 0.002 I = 120.91.', ± 0.004 



NEW TABLE OF VALUES OF THE GENERAL PHYSICAL CONSTANTS (Continued) 

Table B. Additional Quantities Evaluated or Used in Connection with Tabie A 


PHYSICAL CONSTANTS (Continued) 
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NEW TABLE OF VALUES OF THE GENERAL PHYSICAL CONSTANTS ( Continued i 

1 4TR^F(e/m) > 

Fine Structure constant . . a = } = (7.2976« ± O.OOOS*) X 10 

!/«= 137.030i ± 0.0 IG 


PHYSICAL CONST AXT8 (Continued) 



Secomi ruiliation (•(instant c- = hr^k = s o'-ur T ? / r ~ 1.4384« + 0 <10034 crn • dcK 

K(i^o I R^aNo^ie/m) f 



NEW TABLE OF VALUES OF THE GENERAL PHYSICAL CONSTANTS (Continued) 






lating numerical valuos of derived quantities, the work can often be greatly simplihed hy using the values oi oiner previously caicu- 
iat#‘d derived quantities - in particular e and h. In order to show how certain derived quantities depend on quantities like e and h, 
such alternative expressions are given in many casesi. 

t The factor lO'S was accidentally omitted, in G.C. 1929, in the equation for Xo. 
t The factor 4.9G5114 is the root of -f 03/o) - 1 *= 0 



ABBREVIATIONS AND SYMBOLS 
Abbreviations 


The following list of abbreviations is intended to cover those in common use 
in chemistry and physics. Symbols are presented in a separate list following 
the abbreviations. 


A. 

Acre 

A 

Angstrom unit 
Are 

Acid 

a. 

abs. 

Absolute 

abt. 

About 

a.c. 

Alternating eur- 

ricet. 

rent 

Acetone 

acet. a. 

Acetic acid 

al. 

.Alcohol 

alk. 

Alkali 

alt. 

Altitude 

amal. 

Amalgam; 

amalgamated 

amor, or 

amorph. Amorphous 

amp. 

Ampere 

anh. 

Anhydrous 

antilog 

.Antilogarithm 

Apothecaries’ 

ap. 

appr. 

Approximately 

aq. 

Aqua; aqueous; 

aq. reg. 

water 
.Aqua regia 

a.sym. 

Asymmetrical 

.itm. or 
atmos. 

Atmosphere 

\t. No. 

(atmos- 

pheric) 

Atomic number 

At. Wt. 

Atomic weight 

aux. 

Auxiliary 

Av. 

Average 

av. or 
avoir. 

Avoirdupoi.s 

bar 

Barometer 

bbl. 

Barrel 

bd 

Board 

Be 

Beaum6 (di*- 

H.C. 

grees) 

Birmingham 


gauge (hoop 
and sheet) 


b.h.p. Brake horse 


1)1. 

power 

Blue 

blk. 

Black 

B.M. 

Board measure 

b.p. 

Boiling point 

br. 

Brown 

BTC 

British thermal 

bu. 

unit 

Bushel 

B.WO. 

Birmingham 

U'l. 

wire gauge 
Benzene 

c 

Centigrade 

c 

Carat; ccnti- 

c. 

Cold 

ca 

Candle 


rn. 

Circa, about; 
approximate- 

cul. 

Caionc (gram) 

ce. or r.r. 

Cubic centi- 
meter 

ed. 

Cord 

e. cm 

Cubic centi- 
meter 

(Vnt. 

Centigrade 

eenti- 

Prefix meaning 
1/100 

cf. 

Confer, compare 

e.f.m. 

Cubic foot per 
minute 

egs 

Centimeter- 
grara-second 
system of 
unite 

cgse 

CfP eleetro- 
statir system 

egsm 

Cg^ eleetromag- 
netie system 

eh. 

Chain 

ehl 

f’hloroform 

cir. 

(hrcular 

eireum. 

(^rumfereiiee 

el 

Ontiliter 

cm 

Centimeter 

<‘m’ 

Square centi- 
meter 

erii* 

Cubic centi- 
meter 

c.m. 

Circular mil 

coef. 

Coefficient 

colog 

('ologarithm 

color! . 

Colorless 

comni’l 

Commercial 

cone. 

Concentrated 

cond. 

Condensing 

const. 

Constant 

cos 

Cosine 

COh“^ 

Arc or angle 
whose cosine 
is . ; anti- 

eosine of; in- 
verse cosine of 

cosec 

(-oseeant 

cosh 

Hyperbolic 

cosine 

cosh ' 

Inverse hyper- 
bolic cosine 

<ot 

Cotangent 

cot ' 

Arc or angle 
whose cotan- 
gent IS . . . 

coth 

Hjqierbolie co- 
tangent 

coth"‘ 

Inverse hyper- 


bolic cotan- 
gent 
2rt37 


covers Coversed sine 

c. p. Candle power; 

circular 
pitch; center 
of pressure 

cry. or (Vyatalline; 

erj.'st, crystals 
esc Cosecant 

esc 1 Arc or angle 

whose cose- 
cant is 

csch Hyperbolic co- 

secant 

esch ' lnvers»‘ hyi>er- 

bolic cose- 
cant 

CTr Centigrade 

thermal unit 
cii. Cubic 

cu. cm Cubic centi- 

meter 

cu. ft. Cubic foot 

<'U. in. Cubic inch 

cu. m Cubic meter 

cu. yd. Cubic yard 

cwt. Hundredweight 

cyl. Cylinder 

d Denvative;deci- 

d. Decomposes; 

day 

d. Dextrorotary 

d.c. Direct curretit 

dec. Deeompost's 

deci- Prefix meaning 

1 10 

def. Definition (s) 

deg Thermometric 

degree; abso- 
lute C unless 
contrary is in- 
dicated 

deka- Prefix meaning 

10 

deliq. Deliquescent 

den. oT Density 

dens. 

dg Decigram 

diain. Diameter 

dll. Dilute 

dissd Dissolvt'd 

dk Deka- 

dk. Dark 

dkg. Dekagram 

did Dekaliter 

dkm DekametiT 

dkm- Square deka- 

meter 

dkm3 Cubic deka- 

meter 

dks Dekastere 

dl Deciliter 



ABBREVIATIONS AND SYMBOLS (Continued) 
Abbreviations (Continued) 


dm 

DeciiiK'ter 

dm* 

Square deci- 
meter 

<llD* 

( Jubie dei'imcter 

d.p. 

Diametral 
pitch; double 
pole 

dr. 

Dmm 

dr. ap. or 

Dram, apothe- 

5 ap- 

caru*s’ 

dr. av. or 

Dram, avoirdu- 

5 av. 

pois 

dr. fl. or 

Dram, fluid 

Sfl. 

dr. t. 

Dram, troy 

or 5t. 

ds 

DeeihpTc 

dwt. 

Pennyweight 

efflor. 

Kffloreacent 

f-g. 

Exempli graha, 
for example 

• h.p. 

KfFective horse 
power 

K.L. 

Klastie limit. 

cm 

(^gam unit of 
quantity of 
elei’trieitv 

cinf or 

Klectromotue 

e.m.f. 

force 


Electrostatie <ir 
eg.««' unit of 
quantity of 
electricity 

ffr 

Et. cetera, and 
80 forth 

cth. 

F’ther 

(th acet. 

Ethyl acetate 

< t. 

Et gequenleH, 

and the fol- 
lowing 

< vap. 

Evaporation 

cX. 

Excess 

^■xp 

lOxponential 

function 

• xp. 

Exploders 

f'xsec 

Exb'rior secant 

F 

Fahrenheit 

f 

From 

fahr. 

Fahrenheit 

fath. 

Fathom 

I^eath. 

Feathery 

f.h p. 

Fnetion 

horse jKiwer 

fir. 

Firkin 

fl. 

Fluid 

fl. dr. 

Dram, fluid 

fl. oz. 

Ouni-e, fluid 

Huorcs. 

i'^luoreswiit 


Foot-pound- 
seeond sys- 
t(‘m of units 

‘fj/Vl.. 

Foot-jHiund- 
s«*cond ele<’- 
trostatu .sys- 
tem 


fpsm Foot>pound- 

second elec- 

troinagnPt)c 

systom 

F.S. Factor of safety 

ft. Foot 

ft.* Square foot 

ft.* Cubic foot 

ft.-lb. Foot-pouuri 

fur. Furlong 

(1 Gravitation 

oon.staiit 

g Gram 

g-cal. or Gram caUvie 
g.-cal. 

gal. Gallon 

gel. Gplatin»)ii.‘' 

gi. Gill 

glac. Glacial 

gilt. Glitbrmg 

glyc. Glyccrim 

gm. Gnirn 

gr. Gray; gnon 

grn. Green 

gyr. Gyration 

h Hecto- 


h. 

Hot; h<*ur 

ha 

Heetan 

heeto- 

Prefix in«:ii.'"g 


10(1 

hex. 

Hpxagoii.ii 

hg 

Heetograin 

hhd. 

Hogshead 

hi 

HectoliPr 

hm 

Heetoim ' 

hm* 

Square 


heetoiin ti r 

hni'’’ 

Cubu 


hectomeit r 

hor. or 

Horizon tii! 

horiz. 


h.-p. 

HP or 

High-Pn-fisiirc 
Horse jm'Wit 

h.p.‘-hr. 

Horse pow ■ 

hour 

hr. 

Hour 

hyg. 

Hygro.seopH 

1. 

Insoliibli 

ibid. 

Ibidem, 'c tf.. 


sami pla< < 

i.e. 

Id est, that 1 ^ 

jgii. 

Ignite.*- 

I. h.p. 

Indicated Imr*-. 


power 

in. 

Indigo, inch 

in.* 

Square iinh 

in.* 

Cubic incli 

inc. 

Inclusive 

in. -lb. 

Inch-pound 

insol. 

Insoluble 

lilt. 

Internatieinal 

l.SO. 

Isotropie 

isoni. 

Isometne 

isoth. 

Isothcrnrjul 

k 

Kilo- 




kg , 

Kilogram 

kg-cal. 

Kilogram- 

calorie 

kg-m 

Kilogram-meter 

kilo- 

Prefix meaning 
1,000 

kl 

Kiloliter 

km 

Kilometer 

km* 

Square kilo- 
meter 

kin* 

Cubic kilenneter 

kva. 

Kilovolt- 

ampere 

kw. 

Kilowatt 

kw.-hr. 

Kilowatt-hour 

1 

Liter 

1. 

Long 

1 

Laevorotiiry 

lat. 

Latitude 

lb. 

Pound 

lb. ap. 

Pound, aiHitlie- 
canes’ 

lb. av. 

Pound, axoiriJu- 
pois 

lb. t. 

Pound, troy 

leaf. 

Leaflets 

Igr. 

Ligroin 

h. 

Link 

Iiii. 

Linear 

Itq. 

Liquid 

lim. 

Limit 

In 

Natural h.\|*«r- 
bolic 01 
Napierian 
loganthiii 

log or log. 

Logurithiii 

log* 

Logarithm to 
the base r, 
natural, h\- 
nerbohe oi 
Napienaii 
logarithm 

logio 

Common 
logarithm, 
logarithm t«) 
the base 111 

long. 

Longitude 

Ing. 

Long 

l.-p. 

Low-pres.'.iite 

It. 

Light 

lust. 

Lustroii.s 

tnj 

Minim or dieip 

m 

Meter; in ill i- 

m* 

Square meter 

m* 

Cubic mete 1 

m. 

Minute 

m. 

Meta- 

max. 

Maximurn 

med. 

M(>dium 

meth. 

Methyl 

meth. al. 

Methyl alcolml 

m.c.p. 

Mean effei’tne 
pressure 

met. 

Metallic 

mg 

Milligram 



ABBREVIATIONS AND SYMBOLS (ContDiued) 
Abbrevlation^i (Continued) 


ni.li.i .p. 

Mean horizon- 
tal candle 
power 

nil. 

Mile 

mic. 

Micrtwoopic 

micro- 

Prefix meaning 
1/1,000,000 
or 10-8 

iniero- 

IVfix meaning 

nucro 

10-1! 

inilli- 

Prefix meaning 
1/1,000 

milli- 

Prefix mrsuiing 

micro- 

io-» 

inin or 

Minute 

ram. 

rnin 

Miniiu; mini- 
mum; mineral 

ml 

Milliliter 

m l.li. 

Mean lower 

(.p. 

hemispherical 
candle power 

nun 

Millimeter 

rnm" 

Square luilli- 
meter 

mm® 

Cubic milli- 
meter 

inraf or 

Magnet onidtive 

m.m.f. 

force 

inol. 

Molecule 

Mol. Wt. 

Molecular 

weight 

inonoi'l. 

Monooluiie 

rn.p. 

Melting point 

ni s c p 

Mean spherical 
candle power 

itij rist- 

Prefix rafanitig 
10.000 or \0* 


Millimicron; 

rnillimirro- 

\ 

Niiinenc; num- 
ber (in mathe- 
matieal ta- 
bles) 

II 

Normal 


Refractive 

iiidt'X 

net d. 

N eedlcs 

0 

Ortho- 

Obs 

Observer 

octahilr. 

Oetahedr.ll 

oil 

Oil of turix’ii- 

turp 

tine 

or. 

Orange 

OK. 

Ounee 

oz. ap or 

Ounce niK)th« - 

?* up. 

curies’ 

o/. HV. or 

Oimce. avoii- 

av. 

dupois 

oz fl. or 

Ounee, fluid 


siz, t. or 

( )unee, troy 


It 

Para- 

pa. 

Pale 

1>. ct. 

Per eelit 


pt-rp. Perpeiidirular 

p.f. Power factor 

pk. Peck 

pi. Rat<*s 

powd. Powder 

pr. Prisms 

precip. or Precipitated 
p’p’t’d 


p.sd. 

Partly soluble 

pt. 

Point; pint 

purp. 

Purple 

pyr. 

Pyridine 

Q 

Chiantity 

q 

Quintal 

qt. 

Quart 

q.v. 

Quod vide, 
which see 

R 

Reaumur; 

radioactive 

mineral 

roc 

Raccmic 

rad 

Radian, meas- 
ure of angle 

rad. 

Radius 

rd. 

Rod 

reg. 

Regular 

rev. 

Revolution 

rhbdr. 

Rhomboh<*dral 

rhomb. 

Rhombic or or- 
thorhombic 

R.xM.S. 

Square root of 
mean square 

r.p.in. 

Revolutions i>er 
minute 

s 

Stere 

B. 

Scniple;8oluble; 

second 

s. ap. or 

Scruple, ajxdhe- 


eanes’ 

sat. or 
sat’d 

Saturated 

sc. 

Scales 

S.E. 

Siemens unit 

.si'c or 

Second (mean 

SI'C. 

solar unless 
I’ontrary is 
statcnl) 

sec 

Secant 

sec“i 

Arc or angle 
whose secant 

IS . . . 

seeh 

Hyperbolic 

secant 

sech”’ 

1 nverse hyper- 
bolic secant 

segm. 

Segment 

.sh. 

Short 

sin 

Sine 

sin“^ 

\rc or angle 
whose SUM- IS 

sinh 

Hyperbolic .sine 

sinh'^ 

Inverse hypcT- 
bohe Mile 

si. 

Slightly 

sin. 

Small 


sol. Solution; 

soluble 
soil). Solu^ou 

Bp. Specific 

specif. Specification 

sp. gr. Specific gravity 

sq. Square 

sq. ch. Square chain 

sq. ft. ^uare foot 

sq. in. Square inch 

sq. mi. Sf]uare mile 

sq. rd. Square rod 

sq. yd. Square yard 

!>ta. Standiird 

subl. Sublimes 

sym. Symmetrical 

t Metric ton 

t,. Tro3' 

tab. or Tablets 

tabl. 

tan Tangent 

tan~' Arc or angle 

whose tan- 
gt‘nt is . . . 

tiinh Hyperbolic tan- 

gent 

tanh Inverse hyper- 

bolic tangent 
binp. Temperatun 

tetr. or 1'etragonal 

tetrag. 

tn. Ton 

tr. Transition 

tncl. Triclmie 

trig. Trigonal 

trim. Trimetric 

T. S. Tensile strength 

turp. Turpentine 

T\v ’ Degrees Twail- 

dell, hydrom- 
eter seal) 

ult. Ultimate 

uns. rnsymmetnea! 

U. S. United States of 

.\merica: 
universal sjs- 
tem of leiLS 
apertures 

V . Very 

i'. Vide, see 

vel. or Velocity 

veloe. 

vers Versed sine 

vert Vertical 

vise. V^iscoiis 

vol. Volume 

volt. Volatilises 

w. Water 

wh. White 

wt. Weight 

yd. Yard 

ycl. Yello’v 

yr. Year 

n Micron; micro- 

Micromicron; 
micromicro- 





ABBREVIATIONS AND SYMBOLS (Continued) 
Symbols 

The following list of hvnibols is rearranged from a report of the Coiiimittee 
ofi Letter Symbols and Abbreviations of the American Association of Physics 
Teachers, H. K. Hughes chairman, iniblished in the American Journal of 
PhvsicH 8, 300-315, 1940. , , , 

yyinbols or definitions in parentheses are those whose use is discouraged 
bj' the committee. Symbols oi meuiiings indicated by an a.sterisk (*) aie 
not recommended by the committee hut have been added to the list for the 
.sake of completeness. 


A 

A« 

A4., 

A 

-t , Ap 

1. 

. 1 , h 

a 

(I 


ut 

a (subscript) 
ai (subscript or bar 
over symbol) 
ri. b 

K 

li 


U, b 

(tt 

b 


(V) 

< 

('v, 


( Cvith suitable 
suhscripts) 

(<Jo) 

<-v 

ri, cz 


English Letter Symbols 

Magnetic* vector potential. 

Normal atmosphere*. 

Atmosphere, 45® latitude*. 

Helmholtz function or maximuni isothermal work func- 
tion or Helmholtz free energy [== V — PN]; refract- 
ing angle of prism; area; amplitude; strength of siinirlc 
acoustic source; atomic wc‘ighl. 

Pow'cr gain of amplifier; fmwei arnplificatiori of 
amplificT. 

Voltage gain of iunplifi«*i; voltugo amplificdtion of 
amplifici. 

Richaidson equation factors [/«, = .17’* e\I) ( —h 7 )|. 

Linear aeceleiation. 

Width of .slit, tiansiiarcnt portion; scmituajoi avis of 
cdlipse; ladims of tube, disk oj membrane, acous.; 
coefficient of accommodation; mean ab^oIpt^on 
coefficient for a room, aeons.; alisorption coefficient 
[/j- =* /(> e\p (— cij*)); chemical activity ; aj»crture. 
Ofitics. 

Boh I radius [= 

Adsorbed. 

Average value (e.g., T, Jar). 

Van del W'uals constants. ^ , 

Magnetic flu\ den.sit\ oi induction; iiiugnetic induction 
densit.x . . ^ , 

Density of electric charge of magnetic fliiK {d*!* <1.1]; 
brightness oi luminance [== d//d.l cos dj. 

Pusceptaiice oi leeipiocal of reactance, 

SteiadiancN oi "teiudiance f =- d 11 /clw). 

Seiniminoi axis of ellii).sc; elosest r>ossibIc <list!ince of 
approach (in Rutherfoid scattering formula); first 
Wien displacement con.stunt bn*adth or 

width. 

Second Wien ili.splacemcnt constant [— 

Root-mean .square velocity. 

Molar thermal capacity ; noimalitv ; (rius speed); capa- 
citance oi permittance; rom[)lianci*. 

Molecular heat ul constant jucsMire, at cons,turit 
volume*. 

Most probable veba ity , 

V<*loeity of light in vacuum; specific heat or theirnal 
capacity; coefficient of induction, or paitial capaci- 
tance; distance from neutral axis to cxticrm* fiber 
(beams); velocity of sound or other waves; acoustic 
condiwtivity of an oficmng; concent ration of solutions. 

Partial cajiaeifunce. 

Most juobable sjiccd. 

Sjjecific beat or ther nial capacit \ foi eonstarit pre.ssurc. 

Si»ecific heat or thermal eaf>ar*itv for constant volume. 

Flaiu’k radiation law coinstanls [./^ = cj/ 

x'r - 1 ) 1 . . , 

Oathodc; critical properties. 

2G40 


(Mibscript) 



ABBREVIATIONS AND SYMBOLS (Coatlnued) 
Engllsli Letter Symbols (Continued) 


D 


D, D/4Tr 

D 

D 


(1 

d 


(E) 

E 


Ek 

Ev 

G 


V 

r 


h\F, 

iT 

/ 


fr 

r 

/, F 

/ (suhscrif)t) 

C 


tl 

ih 

{/op^ 

{/L 

Op 

(/» 

Oib 


Displacement; displacement flux density; electric flux 
density [= /D • dA]; electric induction density. 

Displacement current. 

Derivative operator. 

Minimum deviation unRle; coefficient of diffusion, fluid; 
diameter; optical density [ » logio lo/I]; power of lens 
system or refracting power [= ?i/f diopters]; relative 
density; density of electric flux [= d^'/dA]; optical 
attenuation; angular dispersion [= d^/dX]; (den.sit> 
[= m/K]). 

Differential operator. 

Distance between corresponding points of grating; dis- 
tance between lens units in an optical svstem; intei- 
planar distance (Bragg law); spacing of Bragg p)lanes 
in a crystal. 

Specific gravity at temperature f 2 , w’ith reference Uo 
water at temi>crature /i*. 

Electric potential giadient; electric field strength m 
intensity. 

Illumination or illuminance [= dfyd.4]; total energ\ , 
other than woik; electromotive force or electrom«>- 
tance or emf; Young’,', modulus of elasticity; (internal 
or intrinsic energ^ , thermodyn). 

Kinetic energy. 

Potential energy. 

Total energy of vibration. 

Irradiancy or irrudiance [ = d4>/d.l or dF/dA, w cm""). 

Electric potential gradient; electric field strength or 
intensity. 

Eccentricity of ellipse; piobable error; base of natural 
logarithms [= 2.718 . . . ]; modulus of electronic 
charge; coefficient of restitution or resilience. 

Force. 

Force in a stiing oi membrane; luminous flux [ = dQ 'd(], 
hyperfine quantum number [ I + ./J; Faraday con- 
stant or equivalent; formality; (weight); (Helmholtz, 
function or maximum isothermal work function or 
Helmholtz free energy [=(■'— 7’^']). 

Gravitational force. 

Magnetomotive force or magnetic scalar potential. 

Relative humidity; fugacit> ; frequency (electric cii- 
cuits, mechanics, sound) ; focal length of object space; 
coefficient of friction, if m designates the Poisson ratio; 
degrees of freedom, kinetic theory and Gibbs phase 
rule. 

Photoelectric threshold frequency. 

Natural or resonant fiequency. 

Focal length of image space. 

Function; distribution function. 

Filament. 

Newtonian gravitational con.staiit ; Gibbs free energy, 
Gibbs function or free enthalpy {= H — TiS’]. 

Land^ factor; statistical weight or degeneracy; g>ro- 
niagnetic ratio; gravitational acceleration. 

Grid or input conductance. 

Grid-plate transconductance, real part of grid-plate 
transadinittance. 

Gravitatiorial acceleration, local value. 

Plate or output conductance. 

Gravitational acceleration, standard value [= 980.()63 
cm sec 

Gravitational acceleration 45® value [== 980.61(> cm 
sec"*]. 
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ABBREVIATIONS AND SYMBOLS (Continued) 
English Letter Symbols (Continued) 


a, u 

0 (subscript) 

H 

H 

il 


ac 

// 

h 

iukj 

//J- nhl „hl 

h if - /,/] 

A (^llb.MTipt) 

/ 




lu 

J, 

lyy, ClC. 

/, /«, etc. 

/, /a, 

/, ilpk) 

/ijif (i^aiRz) 


U it) 

. 1 . (./') 
./ 


J 


•fu 


K 

Kx 


K 


Kk 

k 


Keciprwal resistance or coiuliictance; electric 
conductance. 

Reference to gas or vapor. 

^lagiietic field strength or intensity, 
ilainiltonian function or operator. 

Irradiancy or ii radiance [*= d‘l*/d.l or d/Vd.l, y, cni“ 2 ]; 
Heasiun function; with suitable subscript, Heriiiitiuii 
function; heat coiiteni or enthalpy; nenr.\ law con- 


stant; Holt/iiiann function |^ “ n% In n*J. 

Perturbing Hamiltonian function or operator. 

Head, hydrodyn; radius of lens zone; Planck constani; 

degree of hydiolysis, elect roh tes; depth or height. 
Dirac A[ = h/2Tr]. 

Miller indices. 

Hrngg refiei’tion indices. 


Heater. 

Itectangnlar aical moment of inei tin f --- / //-d.l]; integra- 
tion ctnisiant of Clibbs function equation; luTrunous 
inten.sily or candlepowei f -- dF/dw, lu/sleradinnl , 
nuclear spin; strength of magnetic shell; acoustic 
intensity, ♦*.g.. erg cm see activity at time t. 
radioactivit \ ; conduction current; stead.i direct cut- 
rent; inis oi effectiv'e current; (*onvection euircnt. 

Initial luminous iuteuf-itv; initial activity, rnrlio- 
activits 

t^uicscent cm rent. 

Satuiution current , total cicctttni emiNsi«>ii ot sjtturrif mn. 

I’loduct of inertia. 

Moment of tnertm. 

Average cut tent. 

Peak current. 

Maximum < ni i ent. 

Unit vector in .\-dircctton. 

Mole factor or vun’t Hoff cocilieien t ; inertia of ph(tto- 
graphic plate; vapor pressure consfanr. 

Trist ant ancons current. 

Electric .Ionic equivalent. 

Jacobian dclcrminunt; luechunical c(|nivulenf of he.at or 
Joule <*<|uivjih*rit ; jjolai aitMl moment of iroTtiti 
f=3 /r-*l.l|; number of equivalents; total inner quart- 
turn iiiimhet; radiant intensify f- fli*''rluj -- d/' 
total emishiv'- yiover; vaiiabh* action; (ruoment <»t 
inertia;. 

Spectral ladianl inicn.sitx [- rU 'dXl. 

Monochronnitic emissive pfivitn. 

Unit vcciot in V-dir*cction. 

Inner (inanturn riiirnhci, tnverse .Itii'olnaii delciminant 

[jJ =-- 1 j. 

Karat*; Kelvin, oi absolute (' sr alc of tcrnpeiatnrc*. 

Visibilitv factor or luminosity or monochromatic 
lumimnis clficicncy [ ~ Ex^*\ ~ " 'I- 

Extinction coefficient or index [ ~- (f/r) login /n 'l); Kerr 
const ant ; luminou.s efficienc.y [ -- /'’//» =. F ; c<jnilib- 
ritim constant, products/rcaclants; curv'aftne. 

Hydrolysis (‘onstant. 

UnH v'cetor in Z-direction. 

Volume modulus of elasticity; molecular gas r-on^lanl or 
Holt/iuunii constant ; torque per unit twist oi torsion 
constant ; magnetic volume su.sce[)iihtlit.\ flVf = /iH|; 
wave-length constant 2<r X|: load [xm unit 
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ABBREVIATIONS AND SYMBOLS (Continued) 
English Letter Symbols (Continued) 


4 

L 

L 


Lu 

I 

A. I 

I 

h 

It 

I 

M 

1/ 


\r. \l 

If,. Tf, 



in 


la 


//>„ 

inH 

tfil 


lit *11 IIIKV 
.Scripts) 

Him (subsnipt) 

So 

V 


Vo 

A’ 1,2... 

iVOi.2... 


tlisplacPTnent.; magnplic susci*ptil)ility; radium of gyra- 
tion; leBtoring foice per unit displaoeinent; spring 
constant [ = —F/t*]; foi ce fOTistant [ = ~F/s]; specific 
reaction velocity, specific reaction rate or reaction 
velotiity constant; velocity cocffwiciit of chemical reac- 
tion*; thermal c,ondnctivit> ; coefficient or factor of 
compiessibility; coupling coefficicin. 

Cold conductance at ssero frequen *^ 'ind (M)ustant plate 
potential [= 

Plate conductance at zero fre<picnc\ Hiid constant giid 
poTential [— 

'roi que*. 

Lagrange function or Lu^Tiiiigitin or kinetic potential 
[= Fh — f^pl; total a/.iinuthal or oilnt^al quantum 
iiuiiibm ; rclati\c heat i*uiitent; total heat of fusion or 
vapoiizution; iuductunce; with snitahle sul>»>cii)it, 
Laguciie function; Lorentz unit [— Bc/^it me-]; 
tslanduid deusit\ . tchned to - '.JSO.OOo cm ncc~- 
at O’^C', I 

^lutual induct unec. 

Heat of fusion oi vupoi izalion, ]>^>r mole, 

J>*iigth of heat flow path. 

1 lee path; azimuthal ot oitiital qiuinium numhei ; heat 
ot fusion or vaporization |>ei unit mass; length ot 
vibrating siring, tod or tube; Umgth. 
l^^ngth rest. 

Tail fr«*e path. 

Heat of frmion or vapor b m‘ mn p.-j niuh'CMlf; nn*an fi*‘,‘ 
path. 

Heferetirc to liquid. 

Intensity of inagnctl/niion, m igm ii/aiion or magne- 
tic polarization. 

^Jutuul iiidur'lance; total nias^; m p'‘r mole; total 
mugiiclic quantuni numbi i. 

^Molecular weight. 

Ionic molecular weight, tf iom'. -. vaiy to dislingui<slt 
between ions and netitrab. 

Molemilar total oiy pow'cr*. 

MolfM'uhii magnetic lotatoiv ]>ower’i. 

Moinmit of atom, dipole oi moleeuh*; magnetic nioment . 
total. 

Order of spectrum; mnuber of iihaM's, ®1ec. circuit.^; 
luugnetic quantum nutiibei ; magnification: muss of 
molecule; modulation factor ; ma.>> of electron; imts.''’^; 
(st length of iiiagiictic jiole). 

Klcctionic ma.ss. wlicn m i.s magnetic quantum number. 
Mass of a hj drogen atom*. 

Longitudinal mast> m»/(l — 
lIe^t mass. 

'I'lainsveise mass [ — mo-'(l —^"1-*] 

Maximum. 

Minimum. 

Avogadro’s number ^ 

Safety factor; number of turns or of conductors; number 
of molecules; total nuiid>er of lines oi a grating; num- 
ber of atoms oi nuclei at time t, ludioactivity ; nor- 
malization factoi. probability.^ 

Initial ntimber of atoms or nuclei, ladioactivity. 
Numbei of atoms i>i nuclei, if more than one type is 
considered. 

Initial nuiiiber of atoms or nuclei, if more than one ty]>e 
is considered, radioactivity. 
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ABBREVIATIONS AND SYMBOLS (Continued) 
English Letter Symbols (Continued) 


A’, No 

K 


f'j 

/to 

f>,i /tfc 
0 
0 


J' 


f*l,m 

1*0 

i'p 

P 

P 

V 


Vr 

(Mjbacript) 

(J 


u 

V. Q 

h* 


1{^ 

r 


r» 

It, (r) 

r, e 

r. fl. (//) 


Number of molecules per Krarn-niolecub*, 0°C, 1A» or 
Avogadio uuiuber. 

Number; numbei of components, Gibbs T)hase lule; 
number of molecules per unit volume or moleculai 
concentration; number of moles; numbei of revolu- 
tions or lotations per unit time; principal quantum 
number; rotational frequene.v [rev /timel; rigidity oi 
sheai modulus of elasticity; lefractive index; (order of 
spectrum); molecular concentration oi molecular 
density [= no./cm'‘J; (angulai fiequen(\\ without 
damping). 

Group refi active index. 

Number of molecules per cubic ccntimelei 0‘'(\ lAs 
or Loaelimidt number. 

Angular frequenc> of fiee vibration i\ith daini>ing. 

Tiansport number for anion, kation*. 

Atomic weight of oxygen*. 

Opacity, reciprocal of absorptanci*. 

Electric polanzation. 

Surface polarization or strength of donf>h* la.\ ei , ele<*ttic. 

Probability; active power, elec.; power, u^ed iMth same 
system of subscripts as for potential difference except 
that P unmodified signifies average power; radiant 
jiower or flux [= df'/d/J; amplitude vif Minple har- 
monic pressure, aeons. 

Input powei. 

Legemlie jiolvnoiiiial. 

Static piessuie, aeons.; output power. 

Plate power. 

Geneializ<‘d moimmtum; eU'ctric' inoriient of atom, 
molecule or dipole; total electric rnorneni,. 

Heaviside time operator [= d/d(]. 

Vapor pressure; partial potential coetficierit ; vai.\ irig 
pres.vuie, aeons.; partial pressure; irntiact parameter. 
Rutherford scattering formula; nurnbei of pairs of 
magnetic jioles, elec, mach.; dist anc«* bet waam a prin- 
cipal plane of a lens system and the approjiriate prin- 
cipal idaiieof a unit; geneialized momentum ; strength 
of magnetic pole; fires-siiie; osmotic pressure; potential 
coeffident; (angular frequency of iinpn*ssed torce). 

Critical fnes.suic. 

Plate. 

Figure of merit of reactance [= A'//?]; electric quatlin- 
jiolc moment; thermoelectric power; luminous energ\ 
[= jFdfj; quantity of heat; (iuantit\ of light or 
luminous energy; t^-factoi, or qualit.N factor, of 
reactor [= X/R]; moment of area [= J//d.l|. 

Generalized coordinate; heat entering s\ .stern. 

Electiie charge; quantity of electric chaige. 

(Jas constant [= pV/rtl']; thermal resistainu*; ICdlierg 
eon.stant; radiation resistanei*; range, r adioa<'tivit.\ ; 
rotational quantum number; aeoustie resi.sranee; 
(radius of tube, ilisk or meiiibrarn', aeons.). 

Rydberg constant at infinite mass. 

Reluctance; ladiaiicy oi radiant eiiditancc or radiance 
or radiant flux den«itv[= d4»/d.l - d/*/ild . w/aiea]. 

Radius vector; position vector. 

Ke.sidual of an observation; radial distance; nucleat 
radius; ladius, relative huniidit> ; specific acoustic 
re.sistun<'e [= /f/ A]; spherical coordinates ~ colati- 
tiide], X[ = latitude], <p[~ longitude]. 

Plate resist anee 

Elect lie i<*sistaiice. 

Polar coordinates. 

( \\ lin<lrl<*:d coordiiiates. 
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ABBEEVIATIONS AMD SYMBOLS (ConttBUed) 
English Letter Symbols (Continued) 


r (subscript) 


8 

ts 


■''P 


*S'2m70, «2h70 

A (subscript) 

T 

r 


7’() 

t 

to 

tc, 7r 

t (s.ibscrii)t ) 

u 


Uu 


u 

u 

n 


uo 

-a 

u 

u, Ug 
u, U( 

Uu>9 Uv? 

U, Uao 

T/, Ut 
U, Uav 

V 


Tr 

V, 

Vq 


Reduced properties. 

Area; total spin; static seiihitivity of photoelectiic tube; 
reciprocal capacitance or elastance; total spin qiian- 
tain number, strictly speaking, spin is not a quantum 
number; entropj ; action; effective molecular cross 
section; area of cross section, ualls, acous. 

Linear displacement. 

Length of aic or path; linear distance; spin quantum 
number, stiictly speaking, spin is not a quantum 
number; dynamic sensitivity of photoelectric tube; 
slip; spin; disidacerneiit in general; distance between 
object and corresponding principal plane; object dis- 
tance, optics; acoustic condensation. 

Transconductance at zero frecjnency and constant plate 
potential [= (dip/dPa)vp]. 

Image distance; distance between image and corres- 
ponding principal plane. 

2870 tungsten sensitivity of jdiotoelectiic tube. 

Reference to solid. 

Torque*. 

Kelvin temperature; leverberation time; half-life, 
radioactivity; period of a periodic inotion; oscillation 
period; (kinetic energy ; foice in a string or 
membrane). 

Vbsolute tempeiatuie of ice-point; absolute ice-point. 

'rime; length of prism base; ti ansinission coefficient 
[/•* == Ix/Io = exp ( — ax)]; ordinary temperature. 

Ordinary ice-point. 

Critical temperature. 

Transition between pol.MUoiphic forms. 

Radiant energy; potential energy; total energy, other 
than work; internal oi intrinsic energy, thermodyn. 

Velocity; linear or particle velocity; with suitable sub- 
sciipt, ionic velocity; (component of linear or particle 
velocit> ). 

Initial velocity. 

Component of lineai or particle velocity; rectangular 
component of velocity. 

Most probable velocit>. 

Root-meun-square velocity. 

Linear or particle speed; spe«*d; density of radiant 
energy [= dC/dl']; reaction velocity [= — dc/d^l; 
time-independent wave function. 

Initial .speed. 

Alost piobable speed. 

Rrns speed. 

Group velocity. 

Velocity at time f. 

Phase or wave velocity. 

Average velocity. 

Speed at time t. 

Average speed. 

Volume; volume of a cavity or rooni^ rms or effective 
potential difference; steady d.c. potential difference; 
molecular volume; shearing force in beam section; 
electric potential; specific magnetic rotation or 
Verdet constant; configuration-space volume; atomic 
volume; (time-dependent variable in Hamilton- 
•Jacobi equation; electromotive force or electromo- 
tance or enif; potential energy). 

Critical volume. 

Excitation potential; excitation potential difference. 

Ionization potential. 

Volume of perfect gas. 0°C, A„. 

Quiescent potential difference. 



ABBREVIATIONS AND SYMBOLS (Continued) 
English Letter Symbols( Continued) 


V, 

Vt 
Vv 
I TT 

¥ 


¥•• 

V-'.v.*- 


\ 


r 


I’. 1 . 

r. r.. 

I . (V» 

V* %(/ 

%, Vf 

\n \ 

I < ' / 

T*. 'at. 

{{ 


(W; 


U*. (r«) 

-Y 

Vr 


y 

'/, s 

y 

Vl.m 

'/ 


Vo 


//o;» 

//j' 


Seel Iff k rjotential difference. 

Thonipnn potential diffeience. 

Contact or Volta potential diffetence. 

Peltier potential difference. 

Maxinmin peak potential differein'e. 

Velocitx ; linear or particle velocii> ; (component of 
lineal ot particle velocit> ). 

Initial velocitv. 

Component of linear or particl#' vepwity; TeitHiiKuhu 
component of velocity. 

Mfwt prohahle velocit.\ . 

Root-inean-«icniare velocity . 

Specific volnnte [1 /wj; linear oi particle .^pced; speed; 
velocity of sound or other waves; vibrational <pian- 
tum numbei ; »nstflntRneou8 potential differenee. 

Initial speed. 

Volume per fsiani mole of ideal gas at 0°C and -t.,*. 

Slost probable speed. 

Rriis speed. 

Inner potential, metals. 

Maxiinnni T»otential differenee. 

Aveiage potential difference. 

Peak potential difference. 

Croup vepMUtv. 

Velocity at tune /. 

A vet age velocirc. 

Speed at time /. 

Ct ideal V ilume, lednecd volume’*. 

Aveiuge speed. 

R.adittiit eijiittauce or radiant fliiv d»*nf,it\ or radianc.v 
or ludiance [= d4>/dd ~ dP/d-1, w/area]; tiine- 
dcpendctit vaiiahle in Htitniltoii-.Tarobi eqtiafion; 
(weiglit). 

Phase oi wave veloeitj ; eoniponenl of ittieat ot rmtticle 
velocif.v . 

Weigltt; mixing latio or watet-vai)or content; net woik 
funeHon. 

Cross work t unction. 

Woik 

Volume displacement, ‘icons.; aeoustie jeaet.mc/'. 

C'apacittve icaetance. 

Imltn ttvr- icaetanee. 

nt.sfanie between obieet and piincipal foens of ol»jei t 
spin e; .spei’ific acoiijstii reaetaiiec | — A’/dh 

Distance between image* and prineip.d toi'U.s of iiiing* 
sptiee . 

Reitangoliii coordinates; variable. 

Young’.s modnbis of elasticity; admi ( t'l nce or recipmcul 
impedance. 

.Associated Legendre pedynondal or '.pheriml function 
[- Pi. ml 6) exp im (p\. 

Super -comi»r<^ibility factor; length of obj»*rt, ojities; 
vaiiable; (depth or height). 

Crid or input admittance oi reeipiocal iuipedMucc witli 
plate-load [— Ov — 

Cnd-plate trunsadmittanee [ -=» ~ 

Plate OI output, admitlanee ot leciprtrcal inipednnee 

l=r/r''“JM. 

Length r>f image; irnuge .si>:c. 

Gram-equivalent w'cipht ; ladins of image of a point; 
inodnbih of .‘♦ection f « 1'r, wln‘ie r is distnncc of 
ncnlial a'lsfioin extreme fil»er|; iiiimbm of mole<‘ulai 
collisum^i per unit time or rmllision frequenex ; coeffi- 
cieril of relative viseositx, refer icd to vxatri; atomir* 
Iff 



ABBREVIATIONS AND SYMBOLS (Continaed) 
EnKlIsh Letter Symbols (Continued) 

iiuniher; acoustic impcduncc; radius of circle of least 
confusion. 

Vaiiable; clcctiot hcmical equivalent; valence; specific 
acoustic impedance [= 7^/ A\. 


a 

a 


vt, ai 
«. a', ttv 


V 


A 


6 


hn 


th, tr 


•I 

Vi 

W 

6 

0 


A 


X 


Greek Letter Symbols 

Angular acccletation. 

Half-angle subtended b^ immiiI object at olijective of inicroscojje; 
thejiiial coefficient of resistance; end coirection for a tube, 
aeons.; fine-structure oi Soininerfeld constant [= f/</2ireai; 
si>c»‘ific rotatory power f = O-'/rJ; degree of dissociation or ioni- 
zation, elect lolytcs; lineal expansivit> or linear coefficient of 
eximnsion; absoiption oi absoiption factor [•* Fa/Ft]; absorp- 
tion coefficient of absotbing material, a»*ous.; angular resolving 
])owei of telescope; attenuation constant [7 = 0 + J^l; tem- 
peialMie «-oefficient of lesi.'^tance; coefficient of recombination; 
(plaiw angle). 

( '<)<‘fiicu>nt of tbeiiaal expansion 01 expansivity of a gas. 
l.incai coctficieiit of thcimal expansion or linear expansivit.N . 

V oluiije < x(iunsivit> 01 coefficient of expansion. 

I’liaM constant. [7 = a bJ/S); c r; pressure coefficient; 1^4 7’; 
latio of speed to syieed of light | = r/'c]; lelativitj latio [= 
.specific heat constant*; (filanc angle). 

Kccipiociil inductance I L\. 

('oefficient of suiface tension; luopagation constant [—a ' 
wcightivit.\’ or siiccific weight Ic'/rj; ratio of specific heal or 
theimal capacity [ — r/,/rvl; adiabatic exponent fpl 'i — i-onsl j; 
ungulai inagmncation (= tan ^tan u], contrast of (thoto- 
gruphic eniuLsion, clcctiic < on<luctivit> [I =* 
f)ptical length of inicroscopi tube; quadratic disiMiiuiiiaiit 
( = h2 _ 4o^]; dUTeicncc in optical path; distance between adja- 
cent principal foci of two lens units; small finite change opeia- 
tor; cubic discriminant ( = 4 ) f (n^/ 27 )]. 

Pie7.och*<*tiic stiain constant 01 modulus; deflection 01 total 
elongation; total thcimal expansion; frequency deviation 
[= A/ /r]; galvanometei deflection; variation opcialor; angle 
of deviation; beam deflection or .^ag. 

Mmimuni deviation angle. 

Piczocleet ric sticks coii.staut; iuoIim ular kinetic cnerge, axemge 
f — of natural logaiithms [— 2.718 . . .|; '«hI1- 

encrg.\ [ = me-]; diclcctiic cocffiidcnt or i>ei mittivit.N or <>ai>aci- 
tivit> ; epoch angle. 

lOlcctnnic jiotcntlal above that of normal h>diogcn, of notm.il 
calomel, electrode*. 

Ib lativc dii’lcctiic coefficient 01 .si>ccific inductive cap:icit\ . 
Cocflicicnt of vis<‘osity ; cfficiem > ; elec tiic susceptibility |/' = 7)^51 
('iiiicnt efliciciuA , elcctiol.\ sis \~ /awfijl/Ziotal]. 

\ ullage 1 flicicnev [ — Ttlicoi ' I actual], elect 1 olysis. 

'Tiansvcisc displacement, acou.s. 

Angul n ilisplaccmcnt. 

\nglc of contact; polai looidinatc angle; polar’tinglc, coljitiiudc; 
angle of optical rotation; angular distance; plane angle; angle «)f 
(lifTuu'tion; glancing angle; (.Kelvin teinpei aturc, ouliiiuiy 
tcnii»eiaturc;. 

Klcctiic conductivity [I — kE]; voluinc modulus of clasticit\ ; 
coefficient or factor of coni|irc.ssibilit,\ ; susceptibility , mague- 
tic*; absorption index |= (X, 4 Tr.r) In /o/ 7 |. 

Nuclear dissociation cncrg\ ; permeance [=L''.V2]; equivalent 
conductivity, mho ^'inolc; spheiicul Laplace opc'atoi 

r j— ^ f ^ -I i 

Lhin 0 ¥e ^ 0 ^/ ^ ."in* » a^*J’ 
l.inear density [ «=* w//]; mass per unit length; free path; wave- 
length; latitude, eolatitude = 0; dLsintegration constant 

j.V — .Voexp(— XO]; linear charge, density ; (linear expansivity 

ot linear cocflicicnt of expansimi). 
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Greek Letter Symbols (Continued) 


X ,< 

Xr 

X 

ft 


ti} 

Me 

Mr 

Mi 

M. (m/c) 
M. Mr 


i’ n. r 

II 


p 


4> 


<P6 

ipr 

<P' 

X 


Wave-length of ruaxirmim inonochromatie nitliaTice of Muck- 
body at stated temperature*. 

Tait free path. 

Mean free path. 

Partial iiiolal, or chemical potential CJibbs function [= dii/duY, 
Joule-Thomson coefficient [* dT/dpI//]; inductivil\ oi abso- 
lute perinenbilitx ; reduced mass [I/m =* (1/wi) + (l/mj)); 
molecular conductivitv; gas amplification factor, photoelectric 
tube; amplification factor [ = — (dv,,/dva)ip]; chemical potential 
[dG/dn]; coefficient of friction; grid control latio, th.\ratrons; 
(refractive index; coefficient of diffusion, fluid). 

Group refractive index. 

Nuclear magneton [= mo/1838]. 

Bohr magneton [= e}i/4irmc]. 

Coefficient of rolling friction. 

Coefficient of starting or static friction. 

Coefficient of sliding oi kinetic friction. 

Relative magnetic permeability. 

Frequency, quantum theory of light; reluctivity I/m); recip- 
rocal of dispersive powei; kinematic viscosity coefficient 
[= v/p]‘ 

Photoelectric threshold frequency . 

Rydberg’s fundamental frequency *. 

Propagation flux density. 

longitudinal displacement, acous. 

Displacement components of sound-bearing jiarticb*; generalized 
curvilinear coordinates; moving Cartesian axes coordinates. 

Osmotic pressure; Peltier coefficient; Po.vnting vector; continued 
product operator; Hertzian vector; rceiprocal inductance. 

Pressure, used for total pressure when }> represents vapoi jnes- 
sure; (osmotic picssurc). 

Volume density of electrie charge; reflectance or rt‘flcctivity or 
reflection factor [ = Pr/F»]; vapor den.sity ; resistivity or specific 
re.sistancc; density [= m/V]; absolute humidity; radius of 
curvature; (mass per unit length; linear density 1= nt/l]; 
surface density [/n/.l]). 

Convection current. 

Standaid dcnsitv', referred to g, = 080.66.5 cm sec”* at 0®C, 

Exjiosurc [= Et], 

Specific magnetization [= M/p]; coefficient of surface tension; 
surface density [/«-.l]; effective molecular cross section; area; 
iriokHMilar duiiuctci. collusion; Poi8.son ratio; dispersion 

y = dn/dX]; wave number; magnetic leakage coefficient; Wtefan- 
oltzmann cou.staiit [= •/ /T*\; Thomson coefficient ; electric 
conductivity [I = cE]; .surface charge density. 

Unit vector tangent to i>ath. 

Coupling coefficient; optical transmittance or transmission 
factor [= Ft/h\]; mean-life, radioactivity; modulus of decav 
[.s = A CO.S (ujf + v) (— t/r)]; time constant; dew-poiiif 
temperature; (volume; time, used when t is u.scd for 
temperature). 

Dyadic in general. 

Magnetic flux of induction f/B-dAl: magnetic flux [ - Jb • dA]; 

radiant powei or flux [= aU/dfJ. 

Function; net work function per unit charge or electron affinit\ 
[d^ *= <iv'/dq voltsl; electromagnetic scalar potential; longi- 
tude; velocity' potential, hydrod.vn; fluidity, rcciTirocal of vis- 
cosity; angle between lay and noimal in hist incdiuni; phase 
angle; (epoch angle). 

Cross work function per unit charge or gross electron affinit\ 
[d<pp =» dit>g/dq volts]. 

Critical angle. 

Angle between ray' and normal in second incdiniu. 

Polarizing angle or piiiicipal angle of incidence in dii'lcet lies. 
Specific magnetic susceptibility (»= k/p\. 

2648 





ABBREVIATIONS AND SYMBOLS (Continued) 
Greek Letter Symbols (Continued) 

^ Planck function [ == — A /T\‘, Hectiir flux of induction f = J D • dA]; 

total flux of electric displacement [= /D-dA] ; total electiic 
flux [= Jd • dA]. 

Time-dependent wave function; azimuth auKlc, optics. 

Principal azimuth angle. 

Volume of phase space; ohm*. 

fH] Relative molecular magnetic rotarv jiow’er with reference to 

water*. 

» Angular velocity. 

w Jhilsatancc* or periodicity; .siiecific magnetic rotation or Verdet 

constant; dispersive power [= {hf ~ nc)/inD — 1)1; angular 
frequency of impi eased force; .ingular frequency without 
damping; angular frequency, or penodicity or angular speed 
[= 2rrf]’, solid angle. 

wr Resonant periodicity. 

uj' \ngular frequency of free vihialion with damping. 

Miscellaneous Symbols 

• (Superscripts) 'rime derivatives, dots used over symbol. 

1/fc Thermal resistivity. 

l/ff Thermal conductance. 
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PAGE 

Abbrc\iatiujtf4 and h.MiiliolK 2637-2649 

“ , indust lial oigaiii*' tablf. . . 1167 

“ . irioigani<* tidde 361 

“ , organic table 583 

Abegg’s rule ... . . . 2305 

Abet ration, chromatic, tli‘linition .. 2312 

, bpheiiral, iie6nitii>u 2350 

Abholute density' of water at vaticHi'^ temixuatuich 1694 

humidity, definition. 2305; 2329 

index of refraction for pure watei 2227 

“ pressure, definition 2305; 2343 

“ teinpej at lire, definition . . ...2305; 2332 

“ units, definition ... 2305 

“ zero, defiiiition 2305 

A]>sorpti<in .snd enuMsiyitj . . 2244 

“ , atomic. co<dlK*ient« ft>i X-ra.\s 2010 

" , Mjcdiicienth foi X and ■> ra.\F 2005 2010 

“ , definition of 2305 

“ , factoi . defiidtion 2305 

“ , Lambert’s law. e<iuatioii ... . 2305 

“ of Hound . 1931-1937 

“ spectrum, definition ... 2305 

Abborptiv'e power or ubsorptu ity , definition . . 2306 

Accelerated moticjii, etiuiiiions . 2355 

Acceleration, definition .... 2306 

“ due to gravity at any latitude and ele\atiori, equation. . 2306 

“ *« .* .. ^ definition 2306 

“ “ “ “ , free air cortecthm for alt it tide .. 2624 

“ “ " “ , latitude, longitudt* and (dev Htion 2618 2622 

" , units and c<jfiversioii factors 2387 

Ac.etit acid, sp«*< ific giuvit.N < if a<iueouH solutions . .. 1.539-1540 

\cet>l value for oils, fats and waxes 1242; 1244 

\ chromatic, definition . 2306 

\ci(l and alkali but ns, treatment of x\i 

“ dilution b> volnnie . . 1358 

" jiroof wno<l stain . 253(» 

“ Milue for oils, fat.s a ml waxes 1242; 1244 

“ " of resins . ... . 1246 


Acids and bas»*s, disso< iation, eqiiilibiiuin and ionization coubtanis for 

142M430 


“ . definition 


. 230<> 


“ , opticjd rotation «)f 

“ , pH \ alues 

“ , stamiard solntions fm volumetric analysis, 

Acoustical materials, sou ml absorption of 

Action, definiiion . . 

“ , units and conycrsioii futtois 

Active mass, ticfinition .... ... 

Adhesix es .and ctunents, leeeipts foi 

Adiabatic, definition 

•Ad.sorption, definition 

Air columns, fnquenc.v of xibration, ct|uations. . 
•• , dry. density of ... • • • 

“ . spark speetrurn of , . , • • • • 

, table for compulation of density of moist . 


2309 

1411 
. 1350-1352 
.1933-1937 
... . 2306 

2396 

. ... 2306 
.2523-2528 

2306 

. ... 2306 
2306; 2340 

1702 

.2143-2144 
. . 1697-1701 
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PAGE 

AU)t*do, or diffused reflection for \ariou.s suhstanees . 2242 

Albumen, specific gravity of aqueous solutions . 1541 

Alcohol and water solutions, freezing point 1813 

“ , density at \ arious teinpeiatuies . 1691 

“ , ethyl, specific gta\ity of aqueous solutions . . . 1667-1677 

“ , methyl and et h.\ 1. refractoineter reailmgs of afpieous solutions 1682 
“ , methyl, specific gtavit\ of aqueous solutions 1678-1681 

“ -water mixtures, boiling point of . 1801 

" _ “ “ , viscosity of. . . . 1741 

Algebra formula . - • • 244-251 

Alkali burns, treatment of . . . . - - ^ xvu 

Alkalis, standard solutions foi volumcTrii' anaKsis . 1352-1353 

Allotropy, definition 

Allowable carrying luipacities foi coppci \Mie . . 1967; 2698 

Alloys and various solids, siK‘eific heat of^ . . 1788-1789 

“ , conii)osition and })h>'<ical piopeities of . . 1266-1278 

. •• t,iipj)b..incntHr\ t.sble 

1276-1278 

, density of . 1 127.’). 1687-1688 


of :t4]ueous .solutions 


2307 
2307 
2307 
2307 
, 1 .•)4 I 1 542 

1543- 1.545 
...2605 2606 
1427 
1438 


\ll>ha-i)article, definition 
.\lj>ha rays, definition 
Alternating current, equations 
Altitudes with baroinetei. equation' 

Aluminum chloride, specific giaiitx 
“ sulfate, 

** wire, cross-sect mil, iiui.-s, lesistaiu'c, table 

Amino acids, coinjjositiou of 

" “ , densities of crystallim* .... . • 

’• “ , ionization constants in axpicous forttiablebx de solution 

and luimmus ethanol solution 1429-1430 

** “ , jirojierties of 1427-1438 

“ “ , solubilities <»f. tit giant', pet 160 grams of otgaiiic sohent 1438 

" “ , “ ‘ , in waftM 1435 

" “ , “ "‘.in wa^er-alcohol mixtures 1436-1437 

** “ , specific rotations using .s«)dium light 1431 1434 

\.nimonia, solubility m watet, tabh' 1398 

“ , snecifie giii\ it \ of atpieous solutions 1546 

“ , therntodx mimic pt «>p<‘i ties of . . . 1888 1891 

-Arriinoniurn chloride, specific giaMty of aqueous sobitums . 1550 

“ hydroxide, specific gut \ it \ of aqu<‘ou.s solutuut" 1547 

nitrate. “ • 1.5.50-15.52 

“ sulfate. •• ...... .. 1554 

Aiiiorplioua, definition 2307 

\mpcrc, unit of electric euirent. definition ... 231.5 

Ampere’s rule ... 

Amplitude, definititm • 2307 

Analysis, polaiographic ........ . 141.3-141.5 

“ , icagents foi Hemi-micio <|uaiitati\ «. 1.3,56-1357 

“ , standard solutions for x •diiiii«‘t i ic 13.50-1,35.> 

Analytical geometi.N . equations 270 271 

“ reagents, oiganic . 1.3.50- 1364 

Angle, definition, , , 2307 

“ , units and eon version factors 2360-2384 

“ , “ of, table., . . - . 

Angular acceleration, definition, cquaticitis 2308 

“ aiH?rture, definition . 2308 

" harmonic motion, definition 2308 

“ momeriturii, definition, etiuation 2308 

“ radius of lialos ami raitdxmv 2626 

“ velocity, definition, efjuHtion 2308 

Anhjdridc, definition 2308 

Anion, definition ... 2308 

Annulus, area of, formula 261 

Antidotes of poiHOiiH . ... xv-xvi 

Anti-freeze solutions, percentage compoHition of 

Antilogarithms, four-place table 16-17 

Aperture of objectives, angular, definition 2308 

Apochromat, dcfiniti<m . 2308 


• 26.52 



INDEX 


PAGB 

Apothecaries’ fluid measure, units, table 2366 

weight, units of mass, table 2368 

Approximate pH values 1411-1412 

Approximations, formulae . . 247 

Aqua ammonia, specific gravity of aqueous solutions 1548-1549 

Aqueous glycerol solutions for calibration. visc<)sit> of 1742 

“ solutions, diffusion of, table . . .* 1743 

, lowering of freezing point 1803-1804 


I' “ , osmotic pressure of, table 

“ , specific gravity of . . . . 

“ “ , “ heat of. .... 

“ sucrose solutions, viscosity of . . 

Arc, length of, formula 

Arc to time, conversion of angles from . ... 

.Archimedes’ principle equation 

Area and \olume of a spherical segment, foii 


“ . comnaiison of metric and English units 2415-2416 

“ , English units, table 2365 

” , metric units, table 2361-2362 

“ of a lune, formulae 263 

*‘ of a tiiangle, equations 270 

“ of cindes, numerical table 167-176 

“ of geometrical figures, formulae 258-264 

" of spherical iiolygon, formula 263 

“ of spheiical triangle, formula 263 

“ of the ring between ti\o circles, formula 261 

“ , unit of, definition 2309 

“ , units and conveision factors 2369-2384 

Areas, ordinates and derivatives of the normal <‘urve of error, explana- 
tion of 10 

“ , ordinates and derivatives of the normal curve of error, table 204- 208 

“ , Simpson’s rule for irregular 264 

Arithmetical progression, formulae 245 

Arrangement of mectrons in orbits, table ... 279-280 

Arrhenius’s theory of electrolytic dissociation 2309 

Arsenic aci<i, specdfic gravity of aqueous solutions 1555 

Arts and recipes, laboratory 2525-2541 

Astigmatism, definition 2309 

Astronomical cia^ 2624-2626 

Atmosi)here, variation of composition with elevation , . . . • • • -, 2626 

“ “ “ temperature, j>ressure and density with 

altitude. . . 2626 



Atmospheric and meteorological data . . 

“ electricity, 

Atom, definition . . , 

Atomic absorption coetticients for X-rays. 

“ and molecular constants 

“ heat and specific heat of mercury 

“ number, definition 

“ numbers and weights of the elements 

“ radii 

“ theorj ... . 

“ weight, definition 

“ weights of general idi.isical constants 

Average daylight, filter for 

Avogadro’s law .... 

“ number, definition . . 

“ theory or principle, definition . . 
Avoirdupois, units of nmss, table 


2625-2626 
2626 
2309 
2010 
2631-2636 
1770 
2309 
277-278 
2628-2630 
. 2309 
... 2309 
. . 2632 

2295 

... 2309 
.... 2309 
.... 2309 
.... 2367 


H 


Babo’s law . . 

Balance, sensitiveness of, equation *347 

'• with unequal arms, equation 2337 

Balanced or reversible action, definition 

Balancing equations for oxidation-reduction reactions 1378 

Balmer series, definition 2310 
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1*AGK 

Hariuin chloride, specific KiHvi(> (if a<tiu»ous Holiifioii*^ 155(> 

Barometer, altitudes with, equations . ... 2307 

“ , reduction to latitude 45® _ ... 1919 

to gravity at sea level, redin*ti<>u of . . , 1918 

“ to sea level, reduction of 1913-1917 

barometric and hygrometric tables 1903- 1920 

*' readings, conversion tables for . . 1903 1907 

“ “ , teiurjerature correction, bniss scale. i'’iiKlisli unit.s 

1910 1911 

** *' , “ “ , " “ , inetric units 

1908 1909 

" “ , “ “ , glass scale, tucfrie units 1912 

Barye, unit of pressure, definition . . _ 

Base connections of radio tube.s . 2519 2521 

“ of logarithms, change of, e<tuationh ... 12 

" “ natural lo^arithuis ... . 12 

Bases and acids, dissociaf ion, eriuilibriurn and ionizatiem, constants for 

1424 1130 

“ .definition 

“ , optical rotation of. . . 

** , pH values. . . . . . 

“ , standard solutions for \oluin‘*tiic analysis . . . 

Baths, constant temperature 

Haun I ^ hydrometer scale, con \ ersion tables . .... 

Hea<l and flame te.vt.s 

Beads of microeosniie salt . ... . . • 

Beats, definition • • ■ 

Beer's law ... ... 

Bernoulli’s theorem, equation 

Berthelot *8 principle of tnaMm urn work 

Beta-particle, definition. 

Beta-rays, definition .... 

Binomial coefficients, formulae and table 

“ series 

Biologic materials, pH ^alu<>> ... 

Birmingbaiii wire gauge 

Black body, definition . • 

Black's ice calorimeter, equation 

Blood, reduction values for gIueo^e, jiroceduie, tnbles 
Blue print paper, sensitizing formula for . . 

Bluing steel and iron. . 

Boiling and melting points r>f ibe elements 

“ “ *' tenqs'rat ure« h>r various substHiices 

" point index of organie compounds.. 

“ " , inolceulai elevation of .. 

" “ of industrial organic eonipounds 

'* " “ innrganii coinpounds . . 

** " “ metal organie compounds .... 

" '* “ organic eompouiids . . .585 

•• *' “ water 

** “ " water-alcohol mixfuies. 

“ points, correction to standard piessiire 
Holtzinan’s molecular ga> consfanf. definition 

Borax bead tests 

Boyle's law, for gases, definition, «^|uaiion 
Br^bear’s process of silvering gla-ss 
Breaking strain and limit of elasticitv for metals, table 

Brewster’s law 

Bridge calculations, ratio tabh*s for 

Brightness, definition 

“ of tungsten 

Brilliancy of light sources, intrin‘-ic . 

Brinell hardness for metals, table 
British standard gauge for v*iie . 

“ thermal unit (BTIT), definition 
Brown and Sharpe gauge, diniensions of wire 
Brownian nioveriient. defiriition 

B. &. S. gauge, resistance of wires pei unit length. , 
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2319 

2309 
1411 

1352 1353 
. . 1902 

1992 1093 
1333 1334 
1334 
2319 
2319 

2310 
2319 
2319 
2319 

. 2.59 

247 
1411 

2.591 2.594; 2590 
2319 
. 2359 
1142 1443 
2583 
2525 
1798 
1809 
11.57 1100 
1802 
n7b-1238 
309 523 
. 525 5.59 
1123; 11.57- not. 
... ,1790 1797 

1801 

. . 1805 1800 
. ..2323:2034 

. ...1333 1.334 
. . 23I(» 

2537 

. . 1703 1707 
. . 231 I 

.... i9ti3- loot; 

2311 
.... 2971 

2070 
1793-1707 

2597 

2328 

. 2599-2000 

2311 

. 201 1-2015 



INDEX 


HtitTer solutions, Mcllvaine’s standard, table 1405 

Huffer systems, approximate pH values 1412 

Huilding materials, sound absorption of 1931-1932 

Hulk modulus, equation 2311 

Bunsen’s ice calorimeter, definition and equation 2350 

htirns and scalds, treatment of xvi 

Butane, thermodynamic properties of 1896-1897 


C 


(’adinium nitrate, specific gravity of aqueous solutions 15,57 

t'alcite, index of refractions 2227 

Calcium chloride, specific gravity of acjueous solutions 1.558 

Calculus 220-243 

C Calibration, fixed points for thermometer . . . 1823-1824 

of thermocoui)les .... .... 182,3 1824 

“ tables for thei mocouples 1976 1987 

C*ulorie, unit of heat, definition. . .... 2328 

< 'alorimeters, equations . . . 2350 

Candle, International, definition . . . ... 2009; 2334 

Candlepowcr, epheiical, definition 2069 

C'ane sugar, soluhilitj of 1417 

< Cipacitance, definition, equations 2311 

-inductance, product for various wavn^- lengths 2488-2490 

of condensers, various shapes, formulae 2477-2479 

of conductors, foimulae 2477-2479 

'* , units and conversion factors 2406 

Capacitv, comparison of metric and English units 2417-2418 

, electric. See (Caparitancf) 

, English units, table . . 2366 

" , metric units, table 2362 

of glass vessels, roir<‘ctions for, table 1367 

, primary standaid of, definition 2360 

Capillary constant, equation , 2312 

“ depression of meicury in a glass tube, coirection for table . 1366 
*' tubes, equation . . . 2351 

< 'arbohydrates, proteins an<l fats in food 1523 1536 

Carboloy, allo.v 1275 

“ , resistivity 1953 

“ , specific heat 1789 


Cftiluin bisulfide, index of lefiacrum at various bunpcr.atures .... 2226 


dioxide, thermod.v naiiiic propel ties of. 


1892-1893 


“ , vapor pressure of . . 1833 

disulfide, therniodvnainn’ pioperties of 1898-1899 

tetrachloride, tbennodynamic properties of 1898-1899 


C'arcel unit, photometric. 

Carnot’s cycle . . 

Carr.v ing capacity fot coi»iter wire . . 
Catalytic agent, defin’tion ... 

Cathode ravs, phosphorescence by. 

( 'at ion, definition . 

< 'auchy’s dispcision formula , . 

Cells, electromotive force and composition of 
Cements and adhcsive\s, recipes for.. 

< 'entigrade degree, definition ... 

** to rahrenheit. ( oiiv ei Sion table 

eVntimeter, unit of inductance 

( 'entimetcrs to inches, conveision table. . . . 
Central measures (statistn") .. . - • 

C 'entrifugal force, definition ... 

Onlripetal foice, definition . 

< 'hange in volume due to fusion . 

< ’hange of base of logarithms, equations 

Character of fluortwcence ....... 

Characteristics and functions of the vitaimns. 
t 'haracteristics of thermionic v’aouiim tubes . 
Charge, electric, uiiita and conversion factors, 
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2312 

1967; 2598 

2312 

2281 

2312 

2312 

1943-1944 

2.52.") -2528 

2352 

2457-2474 

2330: 2407 

2423-2428 

252 

2312 

2312 

1823 

12 

2283-2294 

1514-1522 

2496-2521 

2401 
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Charles’ law, definition 2312 

“ “ for ^ases 2323 

Chemical coiiii>osition and name of pigment* 1308-1311 

“ “ of the Earth 2624 

“ equilibiiiiin, definition 2322 

“ hazards in fires xvii-xviii 

“ names, formulae and common names of chemicals .... 1312-1317 

“ “ of industrial organic compounds 1168-1236 

“ terms, definitions 2305-2359 

words, pronunciation of 1320-1331 

Chemiluminescence, definition 2312 

Chi square, table 257 

Chord, length of, formula 260 

Christiansen effect 2312 

Chromatic aberration, definition 2312 

“ scale. 1929 

Chromic acid, specific gravity of aqueous solutions 15.59 

Chromium .sulfate, specific gravity of aqueous solutions 1560 

Circle, area of, formula 260 


Circles, area and radius of inscribed and circum‘'cribed, table, formulae 


258-259 

“ , equations of 270 

** , mensuration formulae for 260-261 

“ , numerical table for circumference and area 167-176 

Circular motion, uniform, equations. . . 23.54 

Circumference of a circle, formula 260 

“ “ circles, numerical table 167-176 

Circumscribed circles, formulae, table... . . 258-2.59 
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Cleaning compounds and methods .... 2529-2531 
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Colloid, definition 2313 
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“ “ inorganic compounds 368-522 

“ “ metal'Organic compounds 524-558 

“ “ minerals 1251-1265 
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“ scale of temperature . . 1789 
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f'oloratiuns, flame 1333 

Colored glasses, transmission of ... 225.5-2268 

“ liquids 2531-2532 

Colorimetry 2295-2297 

Coma, definition 2313 

Combinations, algebraic, formulae 245 

** of lenses, et^uation 2333 
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" , definition .... ... 2314 

Cone, surface and volume, formula** . . . 263 
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Deciljel, definition 
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magnetic 

Decomposition, definition 
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“ proportions, law of . 

Definitions and formulae 

Dc'giee of freedom, definition 

" ionization for acids, bases and salts 
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Dehydration of metallic sulfates, table 
Deming’a periodic table of the elements 
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. definition 
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" “ Sensitometiy, standard 

2659 


2316 
281-308 
.. 2295 
. 2342 
12 
166 

136&-1370 
2316 
2003-2004 
. . . 2316 
... 1538 

. 239-243 
. 2316 
2305-2359 
. . 2316 
... 1421 
165 
161-165 
.. 1537 
. . 312 

.. 1438 
. 1696 
. . 1695 
2316 
... 1702 
. . 1691 

1276; 1687-1688 
1877-1887; 1912 
1304-1307 
1685-1687 
1683-1684 
. ... 1703 
. 2225 
.. 1169 1237 
. . . 369-523 

. . . 524-559 

. 1250-1264 
1697-1701 
. .1241-1245 
..58.5-1123 

1246 

. . . 1702 
. . 1926 
. 1653-1666 
. 1691 
. . 1689-1690 

1690 

1694 

1877-1887; 1912 

2387 

1692 

1802 

281-308 

2564-2565 

2557 

2551-2556 

2553-2556 

2542-2568 

2560 



INDEX 


PAOK 

Developers, geaeial paipose negative 2542—2550 

“ , lantern slide . . 2556-2557 

“ , photographie ... 2542-2568 

“ , portrait 2558-2559 

“ , tropical . 2560-2561 

" , universal 2562 -2563 
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" “ , table . . 1939-1942 
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Diffraction, definition 2317 

, grating, equations 2317 
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Dilution of acid, by volume .... 1358 

Dimensional formulae, explained . 2317 
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Dip, definition 2318 
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Dispersion, definition. ... 2318 
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“ table 2232 
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Displacement, definition 2318 
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Momentum, definition, equation . 2338 

Monochromatic emissive power, definition 2338 

Monotropic, definition . . 2339 

Moseley’s law .. . 2339 

Motion, laws of ... 2339 

“ picture film, develox)er for . 2557 

M-tiles . 252-253 

Multiple angles, trigonometric functions of 267 

" proportions, law of .... 2339 

Musical scales, scientific or just . . 1930 

" “ , standard and International pitch . . . 1929 

Mutual inductance, definition 2330 

N 

Name and chemical composition of pigments... 1308-1311 

Napenan functions, table . . , . 141-148 

Natural functions, secants and co.secant8 .... . 111-125 

" logarithms, base of ... ... 12 

, table 141-148 

" “ , use of tables 7-8 

“ and synthetic rubber stocks, physical propertu*s ot 1301-1303 

“ trigonometric functions for angles in degrees and decimals 126 

" " " “ " " radians ..134-135 

“ " " " tlcgrees and minutes, table 87—110 

" " " , use of table . . 7 

Negative developer, photogiaplm . 2542-2556 

Nernst effect 2339; 2412 

Neutralization, definition 2339 

Neutron, definition. . . 2339 

Newton’s formula .... 251 

" law of cooling 2339 

" laws of motion .... 2339 

Nickel chloride, specific gravity of aqueous solutions 1588 

" nitrate, " " ** “ " 1589 

sidfate, " .... .4 .. 1589 

Nitric acid, dilution by volwnje, . . 1358 

" ", specific gravity of aqueou.s .solutions 1590 -1594 

Nodal points, definition. ... 2339 

Non-conductors, definition 2317 

N on-metallic elements, definition . . . ... 2337 

Noon sunlight, filter for 2295 

Normal curve of erroi, areas, ordinates and derivatives of, table. . 204-208 

“ oxidation potentials, table 1416-1417 

" salt, definition 2339 

" solution, definition . . 2339 

** (deci-) solutions of salts and other reagents . . . 1368-1370 

Nucleus, definition 2339 

Number of molecules in a gram-molecule ... . 2627 

Numerical aperture of an objectiv'e, definition 2339 

" constants, table 12 

" tables 167-197 

*‘ " , use of 8-9 

2672 



INDEX 

O 


Oblate spheioid, surface and volume, fonnulaf ... 

Observer, standard 

Occurrence of the elements 

Odor, industrial organic compounds 
Oersted, unit of magnetic field intensity 
Ohm, unit or resistance, definition . 

Ohm’s law, equation 

Oils, fats and waxes, constants of . . 

Oleo-resins, physical constants of . 

Opacity, definition . . 

Optic axes of minerals, angles of 

Optical constants of metals 

glass, dispersion and index of refi action of 

“ rotation of acids and bases 

substances, index of refi action of .. 

Organ pipes, frequency of, equations ... . 

Organic analytical reagents 

“ compounds, boiling point index.. . . 

“ , formula index 

‘‘ “ , heat of combustion of 

, “ “ formation of 

‘‘ “ , industrial, constants of 

, International Union rules for naming 
“ , melting point index . . . 

‘‘ “ , physical constants of 

“ , specific heat of 

radicals, prefix names of 

Oscillating circuits, formulae for constants of 

Oscillatory motion, definition 

Osmotic pressure of aqueous solutions, table 
Oxalic acid, specific gravity of aqueous solutions . . 

Oxidation, definition 

‘‘ -reduction, method of balancing etj nations 
“ , potentials table. . 

Oxides, spectral eniissivity of ....... . 

Oxidizing and reducing solution 


PAOR 

2G3 

2296-2297 

281-308 

. . .1169-1237 

2335 

2346 

2339-2340 

. . .1240-1245 
. . . 1246-1247 

2341 

1251-1265 

. . . 2230-2232 

2232 

2300 
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1780-1782 

575-579 

.... 2477-2487 

2341 

1744 

1595 

2340 

1378 

.1416-1417 
. . . 2240 

. .1353-1355 
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Paper, developers, photographic . . . . 2505-2568 

Parabola, area of section, formula . , 261 

“ , equations of 271 

“ , length of arc of, formula 261 

Parallelogram, area of, formula 258 

Paramagnetic bodies, definition . 2340 

Particle characteristics of pigment* .1308-1311 

Pascal's law . . .... 2340 

Peltier coefficient, units and conversion fad (»rs. . . .... 2408 

“ effect, definition ... .... 2340 

Pendulum, equations . . 2340 

“ , Foucault’s equation. . 2325 

“ , seconds, length of . . . . 2623 

Pei centage composition of amino acids ... 1427 

" “ “ anti-freeze .solutions 1813 

Perchloiic acid, specific gravity of aqueous solutions. ... . . 1596 

Peiimeter of a polygon circumscribed about a circle, formula . 2i59 

“ “ “ inscribed in a circle, formula 259 

“ “ geometric figures, formulae 259 

Period definition 2341 

“ of vibration of a magnet, equation 2341 

Periodic arrangement of the elements, table . . 310-311 

“ law .... 2341 

“ table of elements, Deming 312 

Permeability of transformer iron. ... , 1990 

Permeance, definition 2341 

Permutations, formulae 245 

Persistent sjjectrum lines of the elements 2210-2219 
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pJI range for indicators . .1401-1403 

“ to E. M. F., conversion factois . . 1404-1405 

" valu€*, definition ... 2320 

values for potentiometer readings, conversion tal*le . . . 1406-1410 
^ allies of acids, bases, biologic materials, foods, and ));iftei h\ steins 

1411 1412 

“ “ “ the amino acids .1428-1429 

Phase of oscillatory motion, definition 2341 

“ lule, Clibbs’ definition . 2326 

l*hosphorescence and fluorescence .2283-2294 

“ b.\ cathode lavs . . , 2281 

Phosphoric acid, specific gra\itv of aiiueous solutions 1597-1598 

Phot, unit of illumination, definition 2330 

Photographic densit.\ , eciuation 2341 

“ formulae ...2542-2584 

Photometric quantities, units and standards . , . 2069 

“ units and conversion factors . . 2069; 2398-2399 

PliVsical and chemh^al constants of resins . . . 1246-1247 

constants, general \ allies of . 2631-2636 

, miscellaneous . 13 

“ " of common rnmeruls . 1248 1265 

“ indust I lal organic compounds 1167-1239 

“ inoiganic coiiiponntls . . 358 523 

“ metal-ojganic compounds 524-559 

“ “ oils, fats and waxes . . 1240-1245 

“ “ organic compounds ..560-1123 

“ “ “ “ , 8Upi>lemen1ai.\ table 1104 

form and color, indtistiial organic compounds . . . 1169-1237 

“ properties and composition of allo.vs 1266- 1278 

“ “ “ “ “ *’ , supplement ar\ table 

1276-1278 

" “ of commercial plastics 1282-1299 

“ “ natural and synthetic rubbei stocks. 1301—1303 

“ “ “ pigimmts .. . . 1308-1311 

“woods 1304 1307 

“ terms, quantities and units 2305-2359 

Pi, multiples, fractions, roots, and powers of ... . 12 

3’iezoelectric constant., units and conversion factors. . . . . 2408 

“ effect, definition . . . , . 2341 

I’igmeuts and d.ves, transmission . . 2249- 2254 

“ , name and chemical composition . . 1308-1311 

“ , physical properties of. 1308-1311 

Pinch effect, definition . .... 2341 

Pitch, definition . . ... ... 2341 

Planck’s constant, definition ... .... 2341 

Plane triangles, relations between ^des and angles oi .... 268 

Planets, data in regard to 2625 

Plastics, commercial, jiroperties of . . 12714-1299 

“ comparator... .... 1300 

IMate and film speeds, table 2585-2590 

J'latinum wire table , . ...... ... 2598 

I’oise, unit of viscosity, definition... 2357-2358 

Poisons, antidote's of .... xv--xvi 

Poisson’s ratio, definition 2341 

Polarity test paper . ... 2536 

Polaiized light, definition . . . 2341 

Polarographic anab sis .. . 1413 -1415 

J*ole strength, units and e'onversion factors. . . 2409 

Polygon, area of, formula • • 25H 

“ of forces, eiefinition . . 2354 

Polygons, inscribed and circumscribed, area ami perimeii‘r, formulae , 259 

Polyhedra, surface and volume of, formula 262 

Polymorphism, definition 2342 

1‘ortrait developeis 25.58-2559 

Positive film, dev'cloper for . , ... ... 2560 

l^ositron, definition 2342 

Potassium bromide, si)ecific gravity of aqueous solutions. 1599 

“ carbonate, “ “ " “ *’ 1599-1600 
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Potassium chloride, spoeific gravity of aqueous solutions 1600 

“ chromate, " “ “ “ “ 1602 1603 

“ chrome alum “ “ “ “ “ 1601 

“ dichromatc “ ** “ “ “ 1603 

“ hydroxide, " “ “ “ “ 1604 

“ iodide, “ “ “ •* 1605 

“ nitrate “ “ “ “ “ 1606 

“ sulfate “ “ “ “ •• ... 1606 

“ tartrate “ “ ** “ “ 1607 

Potential, contact difference of . 1945 

“ difference bet^e<m metals in solutions of salt . . 1945 

“ , electric, unit^ and conversion factois. . .... 2403 

“ energy, definition 2321 

“ , equation 2342 

“ , magnetic and electric, equations 2342 

Potentials, ionization, elements and compounds 1949-1950 

“ , normal oxidation, table 1416-1417 

“ of electrochemical reactions at 25®C 1418--1420 

Potentiometer readings for pH values, conversion table 1406-1410 

Pound, unit of mass, definition 2337 

Poundal, unit of force, definition 2324 

Pounds and tons in use in United States, metric equivalents . .2420-2422 

Power, definition, units, equation 2342 

“ developed bv a current, equations 2342 

“ factor, definition . 2342 

“ latios. definition .. 2342 

“ , thermoelei't TIC, definition. .. 2353 

“ , “ .table .... 1988 1989 

“ , unitii ami <'onversiou factors 2394 

Powers and roots, formulae . . 244 

“ , nunjerical table of . . . ... 198- 199 

“ of numbeis, use of table 9 

Precipitation value or solubilitv product, definition 2349 

Prefix names of organic radicals. . .... 575-579 

Preparation of laborator\ leagents .1335 1357 

Pressure, definition, e(juaiioti .... ... 2343 

“ , osmotic, of a<TUcou> solutioiib. table 1744 

“ , units and con \ ersiou factors , . . . 2390; 2413 

“ units, conversion table for 2413 

“ , vapor. .. 1825-1860 

Prestone and water, freezing point of 1813 

Primary color sensations b> difterenl wave lengths, relative htimula-^ 

t ion of . . . 2239 

“ standards for volumeTric analysis . 1365'-1366 

Prime numbers, logarithms of 212-219 

Principal constants and ratios, general physical 2631-2636 

“ focus, definition 2343 

“ lines in the emLssion spectra of the elements , 2073-2142; 2145 -2199 

Principle of least time, Fermat’s definition 2324 

Prism, index of refraction by minimum deviation, equation . . 2337 

“ , surface and volume, formulae. ... ... 262 

Prismoidal formula for volumes 264 

Probability, formulae 256-257 

“ of occurrence of deviations ... 203 

“ that a random sample gives no better fit, table 257 

Probable errors, factors for computation, table 201-202 

Processing, photographic developer for speed . 2560 

Progression, arithmetical and geometrical, formulae 245 

Projectiles, equations 2343 

Prolate siiheroid, surface and volume, formulae 264 

Pronunciation of chemical words .... .... 1320-1331 

Propane, thermodynamic projierties of . 1896-1897 

Properth^B of amino acids 1427-1438 

“ “ commercial plastics 1279-1299 

“ “ metals as conductors . 1962 

“ “ saturated steam. . 1876-1887 

“ " the elements. 281-308 

** “ tungsten... 2247-2248 
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Properties physical, of coinmon woods . . 

^ , “ pigments 

Proportion, formulae 

Proteins, amino acids of 

, fats and carbohydrates in food 
Proton, definition . 

Psychrometric observations, reduction of 
Purity, industrial organic compounds 

Purkin^e effect, definition 

Pyramid, surface and volume, formulae. 
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1308-1311 
.... 244 
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1523-1536 
.... 2343 
.. . 1924 


1109-1237 

2343 

262 


Quadratic equations, formulae 246 

Quadrilateral, area of, formula . 258 

Qualitative analysis, reagents for senii-iiiiciu . . 1356-1357 

Quality of sound, definition ... 2343 

Quantities, general physical constants . . 2031-2636 

, laws and formulae of chemist ty and physics ,.2305-2359 

“ , photometric ..... ... 2069 

** ^ , unite, laws, theories and eflectsjforniulaeand etpiaf ions 2305-2359 

Quantity, electrical, definition .... 2344 

“ of magnetism, definition .... 2336 

or charge, electric, units and conveision factois . , 2401 

(Jviartz, index of refraction 2227 

“ “ “ “ ^ of fused . . . . 2233 

, specific heat, variation w'ith temperature . 1790 

, transmissibilit.\ foi radiations ... . 2280 




Radian, unit of angle, definition ... 2307 

Radians — degree, conversion table .... 161-165 

, logarithms of the trigonomet i ic functions for angitis in 136-137 
“ , natural trigonometric functions for angles in . . 134-135 

“ , to minuti's and seconds, lumversion table .... 164 

Radiation, equation . , 2344 

“ , Stefan-Boltzman law of. equation .... . 2351 

Radiations, wa\e lengths of . . 2071 

Radicals, organic, piefix names of. . . . 575-579 

Radii of atoms , . 2628-2630 

Hadioactive elements and their constan's . . . .313-356 

“ substances, definition 2344 

Radio formulae . , ,2477-2487 

‘‘ tubes, base eoiiiioct ions of . . .. ..2519-2521 

(vacuum) tubes, eharacteiistics of .... 2496-2521 

Radius for curvature fiorn bj)heiometer r«*adingH, equation . . . 2344 

“ “ gyration, definition . . . . 2344 

Rainbows and halos, angulai radius of .... 2626 

Rankine scale of temperature, definition ... 2344 

Raoult’s law . 2344 

Ratio tables for bridge calculations .. 1963-1966 

Reactions, electrochemical, potentials of, at 25°(' .1418-1420 

Reagents and solutions, special . 1340-1349 

, deci-normal solutions of . 1368-1370 

‘‘ for semi-micro qualitative analysis . 1356-1357 

, organic analytical . .1359-1364 

, preparation and concentration of . . 1335-1357 

Receiving tubes, oharactciisties of 2496-2509 

Recipes, laboratory 2525-2541 

Reciprocal force, units and conversion factors 2390 

unite 2384 

Reciprocals, numerical table 167-176 

Recommended dietary allowances 1521-1522 

Rectangle, area of, formula 258 

Rectifiers, theiinionic 251^2519 

Reducers, photographic. . . . 2574-2577 

Reducing and oxidizing solutions 1353-1355 
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Reduction-oxidation, equations for 1378 

“ .definition 2345 

“ factors 2369-2412 

" of barometer readings to standard temperature ... . 1908-1912 

“ “ “ to gravity at sea level 1918 

latitude 45®. . . 1919 

“ “ “ “ sea level ....1913-1917 

‘‘ “ gas volume 1764 

“ “ " “ to normal conditions 1756-1763 

“ “ psychroinetric observations ... 1924 

“ “ weighings to vacuo, equation 1367 

, table 1369 

“ values for glucose in blood 1442-1443 

Reflecting power, diffuse 2241-2242 

Reflection by transparent ntedia in air. ... 2235 

“ coefficient, definition 2345 

“ “ of magnesium carbonate 2071 

“ coefficients 2243 

“ “ of surface 2243 

“ of light by glass in air . . . . 2235 

metals 2238-2240 

“ “ “ “ transparent media in air, equation 2345 

Refraction at a spherical surface, equations 2345 

“ , index of, definition 2330 

“ , molecular, equation 2225 

“ , Snell’s law of 2348 

Refractive index of minerals . . . 1251-1265 

“ “ “ oils, fats and waxes ... . ... 1242-1244 

“ “ “ pigments 1308-1311 

“ indices of elements . . 2220 

“ “ “ inorganic compounds. . , . 368-522; 2220-2224 

“ “ “ metal-organic compounds . 524-558 

“ “ “ miscellaneous compounds 2224 

“ “ “ organic compounds 585-1123; 2224 

Refractivity, definition . ... . 2345 

Refrigerants, thermodynamic properties 1888-1901 

Reichert Meissel number for oils, fats and waxes, 1243; 1245 

Relations between sides and angles of plane triangles 268 

“ in spherical triangles 269 

“ of electrical units 2401; 2412 

“ “ trigonometric functions 266-267 

Relative density and specific volume of water 1695 

“ humidity, definition 2345 

“ “ -dew point 1920-1921 

“ “ from wet and dry bulb thermometer readings. 1922-1923 

“ stimulation of primary color sensations by different wave 

lengths 2239 

“ visibility, definition ... 2069 

Reluctance, definition .... . . 2345 

“ , units and conversion factois ... 2410 

Reluctivity, definition . 2345 

Replacement, series, definition 2346 

Resins, physical and chemical constants of. .... 1246-1247 

Resistance and resistivity, units and conversion factors 2404 

“ , definition 2346 

“ , internal, of various voltaic cells 1948 

“ of a conductor, equations 2346 

“ “ aluminum wire, B. & S. gauge 2605-2606 

“ “ conductors in series and parallel, equations 2346 

“ “ copper wire, B. & S. gauge 2599-2604 

“ “ electrolytes 1967 

“ “ wires per unit length. . 2611-2615 

“ , temperature coefficient, definition 2353 

“ to crushing 1713 

Resistivity, definition 2346 

“ of dielectrics 1973-1975 

“ “ metals 1953-1959 

“ , temperature coefficients of 1960-1962 
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Ilc*Bistivit.v, unilf* and conversion factors.. 

Resolving power, definition 

Restitution, coefficient of, definition 

** , “ “ , equation 

Reversible action, definition 

“ reactions, definition 

Rhombus, area of, foi inula. ... , ■ 

Right angled triangle, trigonometric functions for . 

Rigidity, modulus of, equation 

“ ‘‘ “.table . 

Rinsing, hardening, and fixing bath.s. photographic 

Rochelle salts prex-ess for silvering glass 

Rock salt, index of refraction. ... 

“ “ , transmissibility for radiations 

Roots and powers, formulae 

“ numerical tables^ of 

Rotation, magneto-optic ... 

“ , optical, of acids and bases . . . 

“ , specific, of the amino achls 

“ , “ , table .... 

Rotatory powei , equation 

“ .table . . 

“ “ , units and conversion factors . 

Rubber stocks, physical profierties of natursl and h\ nthetic 
Rules for naming organic compounds, International iTnion 
" “ pronunciation of chemical words 

Rydberg constant, definition . 

“ formula, equation 


PACK 

2404 

. . . 2.34t> 

. . . . 2.347 

. 2320 

. . . 2310 

. . . . 2347 

258 
265 

2319; 2337 
. 1708 

2568-2572 
. . . 2538 

2227 
. . 2281 
244 
178 197 
2301 
2.300 
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Safe current carrying capacit> of eopi)er wire 
Salt, definition • • • • . 

Saponification value of oils, fats and waxes 
“ “ “ resins 

Saturated solution, definition . 

“ vapors, density of 

Saturation constants for magnetic snhstances . . 

Scalds and burns, treatment ol . 

Scale of fusibility . . ...... 

“ , musical, scientific or just ' 

8eale.s, musical, standard and International pitch 
Screen scale, standard, sieves of 

" sizes, standard ... 

Secants and cosecants, natural functions 

Second, unit of time, definitionH 

Secondary standards of wave length • - • • • 

Seconds and minutes to decimal paits of a degree, conversion 

“ iiendulum, length of 

“ to radians, conversion table . 

Sector of a circle, area of, fonnuhi 
“ “ an annulus, area of, formula 

Secbeck effect 

Segment of a circle, area of, formulae 

Seismic waves, velocity of 

Self-inductance, definition. . . 

Semi-micro qualitative analysis, reagents foi 

Sensitiveness of a balance, equation 

Sensitizing formula for blue print pajicr 

Sensitometry, standard developers for 

Series, algebraic . • 

“ , formula for resistances in . 

“ of elements, electromotive force 

Sheet metal gauge . • • 

Sheppard’s corrections, formulae * 

Shipping container of industrial organic compounds 
Sieves of the standard screen scale. . . * ; • : * • . ; ' ‘ ‘ 

Signs and limits of value of the trigonometric functions. 
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Silvering, cleaning optical surfaces for 2530 

“ glass, Brashear’s process 2537 

“ “ , Rochelle sa'ts process. . 2538 

Simple harmonic motion, definition, equations 2347-2348 

“ machine, definition, equations 2348 

Simpson’s rule for irregular areas 264 

Skewness, fornuilae 253 

Snell’s law of refraction. ... . . 2348 

Soap solution for soap film exjK'iimentft 2539 

Sodium arsenate, siTecific gravity of aqueous solutions ... . 1008—1611 

“ bromide, “ “ ‘ “ “ “ 1611 

“ carbonate, “ - - » - 1012 

'* chloride, “ “ “ “ “ 1613 

“ chromate, “ •• •• 1013 

“ dichromate, “ *. ♦. •• .■ 1614 

“ hydroxide, ‘‘ ' * 1015 

“ light, means of prodvicing. . 2539 

“ nitrate, 8 iK*cific gravity of aqueous soluiitms , . , 1616 

“ nitrite, “ ...... .. ... 1616 

“ iiotassiuin tartrate, stjecific giavily of aqueous solutimis 1017 

“ silicate, “ “ “ “ “ 1618-1620 

“ sulfate, “ “ “ “ “ .1621-1623 

“ sulfide, “ “ “ “ “ ... 1624 

“ sulfite, acid, “ “ “ “ “ 1625-1626 

“ “ sjiecific gravity of aijiieous solutions 1624 

“ tartrate, “ “ “ “ “ . 1627 

" thiosulfate, “ “ “ “ “ . 1628-1630 

Solar constant 2626 

“ system, data 2625 

Solders . . . 2540 

Solid angle, definition 2349; 2368 

“ , definition 2348 

Solidifying point of oils, fat^s, and waxes 1241; 1245 

Solids, density of 1689-1690 

“ , viscosity of . . 1740 

Solubilities of the amino acids in grams iier 100 giams of organic sol- 
vent 1438 

“ “ “ “ “ “ M'ater 1435 

" ■* “ “ “ “ -alcohol mixtures. . . .1436-1437 

.'snliibilit;s chart ••• • ••• .1379—1383 

.definition .... ... . 2349 

“ of ammonia iii water, table . 1398 

" “ cane sugai 1417 

“ " gases in watei, table 1396 1397 

“ “ iiidnistrial organic compounds 1171-1239 

" “ inorganic compounds . . . . . . 369-523 

•• “ “ “ in water at \arious temperatures 

1384* 1395 

’* “ Tuetal-oi ganic compounds . . ..525-559 

•• “ organic compounds 585—1123 

** “ resins .... ... 1247 


various gases in water, table 

“ jirotiuct. definition 

“ “ , table 

Solute, definition • • . • 

Solution and formation, heat of, for inorganic eoinpoiinds 

“ , saturated, definition 

“ tension theory 

Solutions, deci-norrnal 

** for volumetiic analysis, standard 

“ , oxidizing and reducing 

“ , special reagents 

Solvent., definition 

Sound absorption 

“ , intensity of, equation 

“ , velocity of . . . . 

Spark spectrum of air 
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2349 

. . . 1470 1494 

2349 

2321 

1368-1369 
1350-1355 
1353-1355 
. . . 1340-1349 

2349 

. . . 1931-1937 
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. . . 1927-1928 
. .2143-2144 
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Sparking potential foi aii 1938 

“ “ or dialeetric Ht length for insulators 1942 

Biiecific gravity, definition 2349 

“ “ of alcohol at various temr>pratures ... . 1691 

“ “ “ alloys 1266 1276; 1687-1688 

“ “ aqueous solutions .1539-1681 

" “ “ “ “ of ethyl alcohol .. ..1667-1677 

“ “ “ “ ** “ methyl alcohol . . 1678-1681 

“ “ “ common woods 1304-1307 

“ “ “ elements 1685-1687 

“ “ “ gases and vapors 1683-1684 

“ “ “ industrial organic compounds. 1169-1237 

‘‘ “ “ inorganic compounds ..369-523 

" “ “ metal-organic compounds .525-559 

“ “ “minerals . ... 1250-1264 

“ “ “ oils, fats and waxes 1240-1245 

“ “ “ organic compounds . 585-1123 

“ pigments 1308-1311 

“ “ “ resins 1246 

“ “ “ various liquids 1691 

“ “ “ “ solids 1689-1690 

“ “ “ water at various temperatures . 1694 

“ heat and atomic heat of mercury . . 1770 

“by method of mixtures, equation 2349 

“ “ , definition, equation ... 2349-2350 

“ “ (heat capacity) .1765-1795 

“ “ of alloys and various solids . . 1788-1789 

“ “ “ aqueous solutions . . 1791-1792 

elements .1771-1773 

gases .1793-1795 

“ “ “ heavy water . ... 1782 

‘ice 1765 

“ “ “ inorjganic compounds .... . 1774-1779 

“ “ “ liquid organic compounds .1783-1787 

“ “ “ metals, variations with temperature . ... 1790 

“ “ “ organic compounds 1780-1782 

“ “ “ quartz, variations with tomperatuie . . 1790 

“ “ steam . 1769-1770 

water 1765-1770 

“ “ “ “ above 100®(' 1769 

“ inductive cajiacitj . . 1939 

“ “ “ , definition ... .... 2350 

“ resistance, definition . . . 2346 

“ “ of metals . 1953-1959 

" rotation, equation . 2350 

, table 2298-2300 

rotations of the amino acids using sodium liglU . . 1431 -1434 

“ viscosity, definition . . 1728 

volume and density of meicury 1696 

“ “ “ relative density of water 1695 

“ “ , definition . . . 2350 

“ “ of saturated aqueous vapor. 1877 -1887 

Spectra, flame 2072-2073 

“ of the elements . . 2073 2142; 2145- 2199 

“ , persistent lines of the elements . .2210 -2219 

“ , X-ray .2011-2014 

Si^ctrai emissivity ... ... ... 2246 

“ series, equation . . 2350 

Spectrometer adjustment, mirrors foi .. 2535 

Spectroscope calibration, waNC lengths foi . . 2072 

Spectrum, solar, wave lengths of the Fraunhofer lines. . 2072 

Speed, definition 2350 

“ processing, develoiier for .... 2560 

Speeds of films and plates, table . 2585-2586 

Sphere, surface and volume, formulae . . 262 

Spherical aberration, definition 2350 

“ candlepower, definition 2069 

“ mirrors, equations . . 2350 
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Spherical polygon, area of, formula .... .... 263 

segment, area and volume, formulae. . .. 263 

“ triangle, area of, formula ... 263 

" triangles, relations in 269 

Spheroid, surface and volume, formulae 263-264 

Spherorneter readings, radius of curvature fioni. ecpiation 2344 

Square roots, table of 178-197 

Squares and cubes, table of 178-197 

Squares of numbers, sum of, formula 245 

Stain, acid proof, for wood 2536 

“ removers, photographic . . 2572-2573 

Standard cells, electromotive force of . . . 1943 

conditions for gases, definition. 2350 

** coordinate system of colorimetry . . 2295 

** developers for sensitometry 2560 

“ illuminants for colorimetry 2295 

“ observer 2296-2297 

“ oxidation-reduction potentials, table. .1416-1417 

“ solutions, conductivity of 1968 

“ “ for volumetric analysis. ... . . 1350-1355 

units, fundamental 2360 

“ wave lengths 2200^-2209 

“ “ , in the vacuum ultra vudet .. . .2208-2209 

Standards, photometric . . 2069 

“ , primary, for volumetric analysis 1365-1366 

Stannic chloride, specific gravity of aqueous solutions ... 1631 

Stannous “ “ 4, .* .. 1632 

Stark effect, definition .... 2351 

Static charges, force between, equation. . . 2325 

Stationary ot standing waves, definition . . 2351 

Statistics, definitions and formulae foi . . 252-257 

Steam, saturated projK'rties of . . 1875-1887 

“ , specific heat of . . . . .... . 1769-1770 

“ , temperature of saturated .... . . 1871-1874 

Steel, magnetic pioperties of . . . .... 1990 

“ , wire gauge ..... 2595 

Sterfan-Boltzman, law of radiation, ejiuation . . 2351 

Steradian unit of solid angle, definition ... 2349 

Stimuli, standard trichromatic . . 2295 

Stirling’s approximation formula for factorial.s 245-249 

Stoichiometric, definition .... 2351 

Stoke’s law, equation . 2351 

Stopcock lubricants . 2540- 2541 

Stops for photographic lenses, comparison of s> stems . . . 2584 

Straight line, equations of 270 

Strain, definition 2351 

Strength of m(>tals, tensile 1714 

Stress, definition 2351 

Stub’s gauge for wire .... . . .2591—2594 ; 2596 

Sucrose solutions, a<iueous, viscosity of . . . .... 1741 

“ (cane sugar), specific gravity of aqueous solutions 1633-1634 

Sugar, solubility of 1417 

“ solutions, index of refraction of 2236-2237 

Sugars, cuprous oxide equivalent of ... 1444 1448 

Sulfates, decomposition of anhydrous metallic, table . . 1538 

“ , dehydration of metallic, table ... 1537 

Sulfur dio.xidc, thermodynamic properties of 1894-1895 

Sulfuric acid, dilution by volume 1358 

“ “ , ,S03, specific gravity of aqueous solutions 1641-1642 

“ “ solution, density of .. 1926 

“ “ , specific gravity of aqueous solutions 1635-1640 

Sum and product notations 249 

Sums of angles, trigonometric functions of 266 

“ “ numbers, formulae 245 

Sunlight, noon, filter for ... 2295 

Sun’s spectrum, wave lengths of the Fraunhofer lint's 2072 

Surface and volume of a cone, formulae . 263 

“ " “ “ “ cylinder, formulae 263 
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Surface and volume of a frustrum, formulae 263 

" “ “ “ “ regular polyhedra, formulae ... . 262 

“ " “ “ “ spheroid, formulae . 263-264 

“ density of electricity, definition. . 2351 

“ “ magnetism, “ . 2351 

“ of regular solids, formulae . .... 262-264 

“ tension, aqueous solutions against an 1718 -1720 

“ “ , definition, equation. . . ... 2351 

“ " fused salts . . 1722 -1723 

“ ", interfacial .... 1721 

" “ , liquids against air . ... 1717 

" " , “ " their vaf>ois 1717 

" " , meaning of symbols 1716 

" , metals 1721 

" “ various liquids 1723-1726 

“ " , units and conversion factors . 2400 

" “ , water against air . . 1721 

Susceptibility, definition .... 2352 

" , magnetic, of various substances 1091 2001 

“ ^ , units and con \ersioii factors 2411 

Sylvine, index of refi action 2227 

" , transmissibilit.v for ladiations . . 2281 

Symbol, chemical, definition .... 2352 

Symbols and abbreviations .... 2637-2640 

" of the elements ........ 277 278 

Synonym index of minerals .... . 1250-1264 

Synonyms and common names of alloys . 1266-1278 

" , common mineials . . 1248-1265 

" , " names of chemicals , 1312-1317 

" of special inorganic compounds . . 362- 367 

" , organic compounds 584-1122 

Synthetic and natural rubber stocks, physical projietties of 1301 - 1303 

T 

'J'angent galvanometer, equations 2352 

Tannic acid, sjiecific gravity of arpieous solutions 1643 

Tartaric acid " " “ " " 1644 

Taylor’s series .... . . 247 

Telephone, industrial tubes, characteristics of 2508-2511 

Temperature coefficient of resist ivitv .. . . . 1060-1962 

" , color scale of ... . . 1780 

" correction foi baiometnc readings, brass scale, hhiglLsh 

units 1910-1011 

" " " " " , brass scale, metric 

units 1908-1000 

" " " “ , glass scale, metric 

units . 1012 

" , definition . . 2352 

" , gas thermometer to thermodynamic. leduclion table 2455 

" , liquid " “ " , " 2456 

" of saturated steam 1871 1874 

“ , jiressuie and densit.\ of the atmosphere, v^aiiations with 

altitude . . . 2026 

" resistance coefficient, definition 2353 

" scale, absolute or thermodynamic, definition . 2360 

" , standard scale of, definition ... 2300 

" , units and conversion factors . . . 2397 

Temperatures, high and low , 1902 

Tensile strength of metals 1714 

Tension, surface . 1716 1727 

Terrestrial magnetism, constants of .... 2002 

Tests, flame and bead 1333 -1334 

Theori€», chemical .... 2305- 2350 

Thermal capacity of a substance, definition. 2353 

“ ■* or water equivalent, definition 2353 

" ^jonductivity, definition . . 2314 

" " of various materials 1860 187(i 

2682 



INDEX 


Thermal conductivity, units and conversion factors 
“ exi)anHion coefficient of alloys. ... 

*' “ “ “ various materials. 

“ “ , definition, equations. . . 

“ “ of glasses 

“ units and conversion factors . . 
Thermionic vacuum tubes, characteristics of. 
Thermocouples, K.M.F. — temperature calibration. 

" , fixed points for calibration of 

Thermodynamic properties of refrigerants 

Thermodynamics, laws of 

'J’hermoelectric power, definition 

“ “ , tabic 

“ units and conveision factois 

Thermometer calibration, fixed points for. . 
cales, conversion of. 
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Thomson cfFtM't, coefficient of, units and conxersioii factois 2408 

" thermoelectric effect, definition 2354 

Time, English units, table ... 2368 

“ , primary standard of, definition. . ..... 2360 

“ , unit of, definition 2354 

‘‘ , unite and conversion factois 2369-2384 

" “ of, table ^ . 2368 

'roiling formulae, photographic. ... . - 2577-2583 

Tons and pounds in use in the United States, metric equivalents 2420-2422 

Toique, definition, equation ^ 2338 

“ or moment of force, unite and conversion factors 2396 

“ produced by the action of one magnet on another, equations 2354 

Torsional rigidit.v. modulus of . . 

“ v'ibration, ilefinition. . . . . 2354 

'Fotal emissivity - • ■ 

Total leflectioii, liquations . . .... 2354 

Tractive force of a magnet, equation . ... 2354 

Trade names of dyestuff intermediates ... 1318^1319 

“ “ industrial organic compounds 1168—1239 

Transforming expression of results of water anahsis, table 1423 

Transmissibility for radiations, optical substan<*es 2280-2281 

TiansmLssion by various neutral and «-olored glasses 2255-2268 

“ factors for “ ground ” glass .. 2240 

“ of Wratten filters • . .2269—2279 

“ units, conversion table for . . 2522-2524 

rransmit ting tubes, characteristics of . 2512-2517 

Transparency, definition ■ • 

“ of uviol glass, coefficient of . . . • 2234 

Transparent media, reflection of light by, equations .... . 2345 

Traiiezoid, area of, formula ... 258 

Triangle, aioa of, forniula . . 

“ or polygon of forces, definition . . 23o4 

" , ladius of circle insciibed in, formula 259 

*' , right-angled, trigonometric functions in. . . .... 265 

Trichromatic coefficients . ..2296—2297 

“ standard stimuli, ... 2295 

Trigonometric formulae , ..265-269 

“ functions for angles in degrees and decimals, natural and 

logarithms of . , 126-130 

“ functions for angles in radians, logarithms of 136-137 

“ “ " “ “ “ , natural ...134-135 

" “ “ degrees, minutes and seconds, logarithms 

of, tabh* 40—86 

“ “ “ “ and minutes, natural, table. . . .87-110 

*' “ in a right-angled triangle 265 

*' “ , logarithms of the, u.se of table , . 5-7 

** “ , natural, use of table 7 

“ series 248 

Tropical developers, . . 2560-2561 

Troy weight, units of mass, table. . . . ; 2367 

True capacity of glass vessels from weight of contained water or mei- 

eury .... 1367 
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True solution, definition 2349 

Tubes, thermionic vacuum, cliaracteristics of 249(V 

Tungsten, brightness of 2071 

“ , properties of 2247 -2248 

T Waddell hydrometer, {-on version table 1093 

Twist drill gauge 2595 

U 

Ultimate tensile strength for metals, table .... 1703-1707 

Ultraviolet sensitization of photogiaphu* plates 2583 

“ standard wave lengths . ... 2208-2209 

“ transmission })y colored glasses . . . 2255-2208 

Underexposure, developers for .... 2502 

Uniform circular motion, equations . 2354 

Uniformly accelerated rectilinear motion, equations. . . ... 2355 

Unit, definition ... 2355 

“ , magnetic pole, definition . . ... 2330 

“ , quantity of electricitv , definition 2344 

Units and conversion fact ois . .2360-2474 

“ “ “ " , .systematized list. .. . . . .2369 2412 

“ “ measures .2360 2474 

“ , photometric 2009 

“ , quantities and phi sical terms .... .2305-2359 

Universal developer, photog I aphic .2502—2563 

“ wax . . . 2541 

Unsaponifiable matter, oils, fats and a axes 1243; 1245 

Use of mathematical tables . 1-10 

Use of industrial organic compounds 1171-1239 

U. S. system of weights and measures, tables . 2364-2368 

V 

Vacuum tubes, characteristics of . . 2496-2521 

Valence, definition 2355 

" , electrons, definition 2356 

'* of the eleincnts . . . 277-278 

Value and composition of foods . 1523—1536 

" of foods as a source of vitamins . . 1523-1536 

" " the functions of various angles, table .... 266 

Values of general pb^•sical constants, table . . 2031—2636 

“ “ W and 1/W« (radio table) 2491-2495 

Van der Waals’ constants for gases ^ . .1810-1811 

" “ “ variations of Boyle’s law, equation 2356 

Van’t Hoff’s principjle 2356 

Vapor density of water in saturated air 1877-1887; 1912 

" pressure, lowering by salt.B in aqueous solutions. . . ... 1861 1862 

" " of carbon dioxide ... 1833 

“ *' “ elements and inorganic compouiids. . , .1834-1842 

" “ mercury 1832 

“ “ “ organic compounds . 1842—1854 

“ “ “ various substances 1834-1854 

“ “ “ water 1825-1831 

“ “ , sulfuric acid solutions ... .... 1926 

“ “ , variations with temperature 1855-1860 

Vaporization, heat of, tables. 1819-1822 

Vapors and gases, specific giavity of 1683-1684 

“ , saturated, density of .... 1702 

Vectors, composition of, equation 2356 

Velocity, definition, equation 2356-2357 

“ of a cornpressiontd wave, equations . . ... 2356 

“ “ “ longitudinal “ , equation ... 2356 

“ “ “ transverse “ , " 2357 

“ “ “ wave, equation 2357 

" “ efflux, equations 2356 

“ li^ht . 13; 2070; 2631 

“ “ seismic waves 2625 

“ “ sound 1927 1928 
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Velocity of sound, variation with temperature, equations 2357 

“ “ water waves, equations 2357 

“ , units and conversion factors 2385 

Verdet’s constant 2301-2303; 2412 

Vibrating strings, frequency of, equations 2326 

Viscosity, definition, equation 1728; 2357; 2358 

" of alcohol-water mixtures 1741 

“ “ aqueo«us glycerol solutions for calibration 1742 

“ “ " sucrose “ 1741 

“ “ gases 1736-1740 

“ “ liquids 1730-1736 

“ “ solids 1740 

“ “ water 1728-1730 

“ , units and conversion factors 2399 

Visibilitv, definition 2358 

“ , factors 2296-2297 

“ , relative, definition 2069 

Vitamin unit taVile 1520 

Vitamins, characteristics and functions of the. 1514-1522 

“ , value of foods as sources of ^ 1523—1536 

Volt, unit of electromotive force, definition 2320 

Voltape, calibration of spark-gap for 1938 

Voltaic cells, electromotive force and composition of . 1943-1944 

“ “ , internal resistance of 1948 

Volume change due to fusion. . 1823 

“ , comparison of metric and English units . . 2416 

“ , English units, tabic 2365 

“ , metric units, table 2362 

“ , unit of, definition 2358 

“ , units and conversion factors 2369-2384 

Volumes of regular solids, formulae 262-264 

“ , prismoidul formulae for 264 

Volumetric analysis, standard solutions for 1350-1355 

“ primary standards 1365-1366 

“ quantitative reactions with gram equivalents, eciuations for 

1371-1377 

Von Ettinghausen’s elTect , definition 2322 

W 

W and l/w2 values of (radio table).. . . 2491-2495 

Washburn and Moen wire gauge 2591-2694 

Water-Alcohol mixtures, boiling points of 1801 

“ analysis, conversion of unit-s 1423 

“ at various temperatures, absoliito density of 1694 

“ , boiling point of 1796-1797 

“ , density of 1690 

“ , index of refraction of. . 2226 

“ , relative density and specific volume of. . . 1695 

“ , specific heat of . 1765-1770 

“ , specific heat of, heavy 1782 

“ , surface tension, against air 1721 

“ , vapor in saturated air, mass of 1877-1887; 1912 

" , " pressure of 1825-1831 

“ , viscosity of 1728-1730 

“ waves, velocity of, equations . . 2357 

Watt, unit of power, definition 2342 

Wave length, electromagnetic 2487 

“ “ , frequency table for electromagnetic waves 2488-2490 

“ “ of the principal lines of the elements. . .2073-2142; 2145-2199 

“ “ , secondary standards of 2200-2209 

“ lengths for spectroscoije calibration 2072 

“ “ of Fraunhofer lines 2072 

“ ** “ various radiations 2071 

“ “ , primary standard, definition 2200 

“ “ , standard, in the ultraviolet 2208-2209 

“ motion, definition 2358 

Wax, universal 2541 
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Waxes and fats, constants of 1240-1245 

Weighings, reduction to vacuo, equation 1367 

“ , “ “ “ , table 1369 

Weight, definition, equation, unit 2358 

“ or mass, comparison of metric and English units 2419-2422 

Weights and measAires, metric system, tables 2361-2363 

“ “ “ , U. S. system, tables 2364-2368 

Wet and dry bulb thermometer readings, reduction of 1924 

Wheatstone’s bridge, equation 2358 

Wien’s displacement law, equation 2358 

Wire, cross-section and mass for copper, iron, brass and aluminum 2607-2610 

“ , dimensions, British standard gauge . 2597 

“ , “ , mass and resistance for copper 2599-2604 

“ , “ , Stubs’ gauge 2591-2504; 2596 

“ gauges, comparison of . 2591-2594 

“ tables ...2591-2616 

Wires, fusing current* foi 2616 

“ , resistance jjer unit length ..2611-2615 

Wood stain, acid proof 2536 

Woods, botanical and common names . .1304 1307 

“ , physical propeities of ... . . .1304 1307 

Work, definition, equations 2358 

“ , units and conversion factors ... .2392; 2413 

Wratten filters, transmission of . .2269 -2279 

\ 

X-i ay crystallographic data . ... .. .2015-20t»8 

“ “ “ , supplenientaiy table . 2063-2068 

" dcvelopeis .... ... 2564 

“ spectra 2011-2014 

X-rays, atomic absotptiou <*oeflicients for . 2010 

“ , mass absorption coefficients for . .2005-2010 


Yard, unit of length, definition 2333 

“ U. 8. standard, metric equivalent for 2364 

Yield point for metals, table. . 1703-1707 

Yoimg’s modulus, etjuations . . . . 2319 

" “ , table . 1708 

Z 

Zeeman effect, definition . ... 2359 

Zinc chloride, specific gravity of aqueous solutions .1645-1647 

•• nitrate . “ “ 1648-1649 

" sulfate , " “ “ “ “ 1650-1652 
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